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NPEANCIHOBHE

«PyKOBOACTBO MO MNPOEKTHPOBAHHIO CBAAHHX (QyHAa-
MEHTOB» CONEPAKHT MaTepHajbl, Pa3bsACHAOLIHE HOPMaTH-
Bol M TpeGopanns raasu CHull 11-17-77 <Cpafiunie ¢yH-
JNAMEHTH» 3a HCKJIOYeHHeM BOMPOCOB, KaCAOUIHXCHA OCO-
Gernoctell NpoeKTHpOBaWHS1 CBafiHHX GYHRAMEHTOB ONOP
BO3AYIUHEX JAHHEA sJekTponepenaus, KoTopwe OyAyT H3-
JIOFKEHH B CEeNUaNbLHOM PYKOBOACTBE.

PykoBoactsa cocraBieHo opieHa Tpyacsoro Kpacuo-
ro 3Hamensn Hayuuo-uccnenoBaTeIbCKUM HHCTHTYTOM 3 OC-
HoBamuii M MOA3eMHEX coopyxkennit M H. M. Tepcesa-
nopa loccrpos CCCP cosmectro ¢ I'TIH ®yupamentnpo-
ekT Munmonraxcneucrpos CCCP u BcecolosnbiM Hayu-
HO HCCJeOBATeJbCKHM HHCTHTYTOM TPAHCIOPTHOTO CTPOH-
teabcrBa (LIHHHIC)  MunTtpasccTpos nps  yyacrHu
HUWKB, THUU3 xuamma, MTHUHUUC, Xapbkroscxoro
TpomcrpoiHHHnpoexta, KpacHospckoro  ITpomerpoi-
HHMHnpoekra Toccrpos CCCP, BHUUIC MunMonrTax-
cneucrpos CCCP, MHUUT, B3UMT, MUCH Munsysa
CCCP, Ypaabckoro TONHTEXHHUECKOTO HHCTHTYTa MuHBY-
sa PCOCP, THHUU3Icenbcrpos Muncenascrpos CCCP,
KHUCH u THCH Muusysa Ykpaunckoii CCP, rpecra Opr-
TexcTpolt Muncrpos Benopyccko#t CCP, Hayuwo-uccaeno-
BaTeNLCKOro muCTHTYTa Munnpomctpos CCP (HHHupowm-
crpoit), uHctutyta TIrmpotiomensHedTeras MuHucrepcTBa
HedTsHOR U rasomoft npomemiennocts CCCP.

PykosoacTso paspabaThiBasoch JNaGopaTopHAMH
HHUUOCIT cBa#finnix dbyumaMeHToB, €CTECTBEHHBLIX OCHOBa-
HHH H KOHCTPYRUHA PyHAAMEHTOB, METOROB HCCJEAOBAHHS
IPYHTOB, MEXaHHKH TpDYHTOB, CTPOMTE/NbCTBAa Ha CAaGhiX
TPYHTAX, NUHAMUKH [PYHTOB

Obuiee peRaxTHPOBaHHE H KOMIOHOBKZ TEKCT2 BhINOJ-
HeHH KaHAHZATaMH TexH Hayk B. B DBaxonauneiM §
H B Oxumsn,

B cocraBnenuu PyxkoBoAcTBa [pHHAMM  ydacTHe:
pasfk 1—8 u NpUAOKEHHS K HEM — KaHAWAATH TeXH Ha-
yk B B. Baxoaguu, JI I Haskesuu, [T A Konosaios,
I' B Kyavunuku#t, J T Mapnaynonsckuit, B, JI. ®asuc,
B I' ®enoposckuit, H, B Oxuman, unxeneps B. C Kus-
ses, B B Crypos (HHHOCII), kKaHZ TexH. HayK
10 I'. Tpodumenxos, unxenepat B, ®. Kucun, I, M. Jle-

li

mun, 3. K. INapanyy, B. & Cokonoea, B. C. Comunckas,
P E Xanpun, A A Illepman (DyHgaMeHTNPOEKT); A-P
TexH. HayK A. A, Jlyra, kanguaagel Texu Hayk H. M. Tzo-
ToB, K. C. 3aspuer (UHWYC), xkanaugaTe TexH. Hayk
B. H. Tonocos, H H. Koposrn, B A fxkymmu (HUMXB);
xauf Texs Hayk C B Tumodees (LIHUUINIpomsnannii),
xangufatet Texs Hayk U 3 Tloasadesvn, B. JT Tpodu-
mor (I[THHHUKC); xaunsmate Texu uayxk B. Y. Bepwmaw,
E M. Ilepaeit, A §I. Cepebpo (BHUUIC), kanx TexH
Hayk 10 HN. Kosanes (MHUHT); kanauaaTH TexH HaykK
I.H. H. Boponon,IH M Hopowmkesny (MHCH); xaunuzna-
TH TexH Hayk I. C, Jlekymosuy, H. $. Jlyurosckuit
(Xaprxopckuit IIpomcrpoHHHnpoekT); kaHA TexH. Hayk
A. 1 Xamos (B3UHT); xaun Ttexd. nayk U Il DBoiiko
(KHACH); a-p Texn. nayx B. B. Wlsen, uuxk. B. Y. Qdexaun
(IUCH); xauzn. texH, mayk C. H Baccepman (Tmopotio-
meHbHedpTeras); Kauia. texH. mayk B, B. IHaxapes (Opr-
Texcrpofi Murcrpos BCCP); kava, Texs Hayk H.B Pwn-
xros (HUMnpomcrpofi), kaHn Ttexu. mayx B. JI. Tapacos
(YITA), x-p texn nayk A A. Bapronomet (I1T1H); pasn.
9—n-p texu. Hayk A. A, I'puwropau (HHUNOCI); pazz.
10— a-p texn Hayk E. A Copouan (HUHOCII); pazn.
11 —gaug Texd. Hayk A. H. Owmn (HHUHOCII);
pasg, 12— p-p TexH. Hayk B. A. Habnues, KaHAHAATH
vexu Hayk IO B Mosrosos, B. M. Illaeeuu (HUHUOCII);
C MW TIpu6 (Kpacuoapckuit IIpomcrpoiHHHnpoekr);
pasx I4—xaun Texn Hayk H. B JKykoB, nHXKeHeph
W JI Banos u JI H. Kapabanwosa (LIHHH3IIcemscTpoit).

[Mpusenennnit Tekcr raaset CHull 11-17-77 ormeuen
cnesa BeprukansHofl ueproft K KamAOMY WAH HECKOMBKHM
nyHxkTaM rjiasbl CHull panHH cooTBeTcTBYIOIIHE NOACHEHHS
N0 MX NPHMEHEHHIO, a TAKXKe NPHMepPH pacyeTa, OXBaTH-
palowMe HanGONee THANYHBE CJydaH, BCTpPeuamomuecs B
TpakTHKe NPOEKTHpOBaHu®. B psage ciayuaes HyMmepanus
$HopMyJt, Tabaull H PHCYRKOB KBORHAA: B KBAAPATHHIX CKOO-
Kax — nomepa PykoBORCTBA, B KPYIibX — HOMEpa, COOT-
BetcTBYMOULMe raase CHull II-17-77,

OT3niBB M 3aMedaHHs Npock6a HANpPaBJATE N0 aApecy:
Mockea, 109389, 2-1 Hucruryrckas ya, o 6, HUH ocuo-
BaHHA u nojaseMHNX coopyxenuit uM. H. M. IepceBanosa.



1. OBIHLUE NOAOGKEHUSA

1.1. Hopwax sacrosiiiedl MIaBH JOJKHE! COGMIORATh-
cfl HpH APOSRTHPOBAHUH CBAAHHIX QYHAAMEHTOB 3AAHUH
H coopyKennl,

peménznansa 1. Cpafinble QyHAaMeHTH 37a-
Huff ¥ COOPYXKEHHHA, BO3BOLHMBIX Ha BEYHOMEP3JLIX
TPYHT4X, 2 Takxe cBafiHble QYHAaMeHTH MailuH ¢ OH-

HAMAWECKHMH HarpyskaMiu CJeRyeT NPOeKTHPOBaTbh B
cooTBereTBHR ¢ TpeGoBamuamu raas CHull mo npoex-
THPOBABMIO OCHOBaHHA H (yHZaMeHTOB fa BeUHOMEp-
3@HX I'PYHTaX H IO MPOEKTHPOBAHHIO QYHIAMEHTOB Ma-
HiMH C JHHAMHUECKHMH Harpy3KaMH

2, Cpafinnie (QysiameHTH 37aHMli H COOPYXeHHH,
BO3BOAUMBIX Ha TeONOTHUECKH HeYCTORUWBHIX INIOMMAj-
Kax (Ha KOTOPHIX MMEIOTC] MJH MOTYT BOSHHKHYTb
ONOJI3HY, KApCThl) M B APYFHX OCOGHIX YCJAOBUSX, cAe-
AYeT HpPOEKTHPOBATh C YYeTOM AONOJHHTEALHHIX TpeGo-
BaHHi, NPelbsSBAAEMBIX K CTPOHTENbCTBY M 3KCHIyaTa-
LUK 30aHEH B coopy/Kendil B YKa3aHHHX YCAOBHRX.

K n. 11 K npyram ocofhiM YC/IOBHSIM MOTyT OHITH
OTHECEHH YCJIOBMSA, BHITEKalOlHe U3 OcoGenHOCTEH paboTH
cneunanbHBX CcOOpY:KeHnil. Hanpuamep, cpaiiube ¢ynna-
MEHTH ONOp MOCTOB H BOXONPONYCKHHX TPYy6 CaeAyer npo-
€KTHPOBATH C YYETOM BJIHAHHA Hachild HA MODOYHOCTH H
JethopMEpYeMOCTb OCHOBaHHN (YHAaMEHTOB YCTOEB MOC-
TOB H BOAOHPQNYCKHBIX TPYO; BJHAHHS pa3MHBOB JHA Ha
HEeCYUIYI0 CIOCOGHOCTH M YCTOHYHBOCTb (PYHILAMEHTOB, BO3-
JfedcTBHA  MOMHMO BePTHKaJbHHX  OOAbUIHX TOPH3OH-
TanbHHWX Harpysok (JaBJjeHHe TpyHTa, Jbja, BeTpa,
OJHOCTOPOHHEr'O pacHopa apodHsx HPOJIETHHX CTPOEHHH,
TOPMOXEHHA NOABHXKHOTO COCTaBa H Ap); NOBHILEHHHIX
TpeGOBaHUR B OTHOUIEHHH BEJHUHH NpeRefbHHX OCAZOK H
TOPH3OHTAJbHHX CMelieH:nd, 0ocoGeHHO XeNe3HOXOPOXHHX
MOCTOB B YCJOBHSIX CKOPOCTHOTO ABHXKEHHS TPaHCIOPTa
OrMeueHHble OCOGEHHOCTH paboTH MOCTOB H TPy6 oTpa-
XKEHH B COOTBETCTBYIONIMX HOPMATHBHHIX JOKYMEHTax [0
TIPOEKTHPOBAHHKIO TAKHX COOPYIKEHHH,

1.2. Bu6op KOHCTPYKiMM (yHZaMeHTa (HampHMep,
cBaffHOrO HIM HA eCTECTBEHHOM OCHOBaHMH, Ha HCKYyC-
CTBEHHO YNIOTHEHHOM, XHMHYECKH H/H TEPMHUECKH YiI-
POYHEHHOM OCHOBAaHMHM M T. I1), a TaKxke BHZa CBail
H 1Hna cBafinoro ¢yspamMenta (HampuMmep, CBafiHHIX
KYCT®B, JIEHT, moJief) cjleiyeT NPOH3BOAMTbL HCXOHSA H3
KOHKDETHEIX YCJIOBHiIl CTPOHTENbHOH NJOWIAAKH, Xapak-
TepH3yEMBIX MaTepHaslaMH HHXXeHepHbIX HSBICKaHHHA, Ha
OCHOBE pesyJ/bTaTOB TEeXHHKO-3KOHOMHYECKOro CpaBHe-
HHSl BO3MOXHLIX BApHAHTOB NMPOEKTHHX pemeHHH ¢yH-
JaMEHTOB, BHIHOJIHEHHOTO C yueroM TpeboBanuit TexHH-
HeCKHX IPABHJ IO SKOHOMHOMY PAaCXOAOBAHHIO OCHOB-
HBIX CTPOHTENbHBIX MaTepHaJoB

Kn 12 [Ona suiopa HaunGoJiee SKOHOMMYHOrO Ba-
puaHta OyHAaMeHTa HeOoGXOXHMO B INEPBYIO OUEpenb HC-
TMOJB30BaTh YEPTEXH THHNOBHIX KOHCTPYKUHHA, a4 TaKKe yUH-
THIBATb MECTHEIA OMNBHIT CTPOHTENBCTBA B AHAJIOTHYHBIX
IPYHTOBHIX YCJOBHSX, HaJHuie NPOH3BOACTBEHHOH Gasul H
MaTePHAJbHbIX PECYPCOB y OpraHH3alHH-3aKa39HKa H Op-
raHu3alMH-NOAPALYMKE,

Ilpu BhiGope BuAa QyHzamMeHTa PEKOMEHAYETCS YUH-
TBIBATH, UTO INIPUMEHEHHe CBafHBIX (YHAAMEHTOB B3aMeH
JIEHTOYHBIX HAa €CTECTBEHHOM OCHOBAHHMM JJISI XHJBIX H 00-
LIECTBEHHLIX 3aHUA B OTHOCHTEJbHO OJAarORpHATHBIX T'PYH-
TOBBIX YCJOBHSIX, KaK NpaBuso, OnlBaeT uenecoobpasHbM
npu rIy6HHe 3aJ0XKeHHs JeHTOUHHIX QyHAaMentoB Ccree
1,7 M OT NOBEPXHOCTH IIAHHPOBKH, A AJIS NPOH3BOJACTBEH-
HBIX 3JaHul — Npu rAy6uHe 3a3JI0KEHHS OTHENbHO L£TOS-
OIHX CTYNeHYaTHX dyHaaMeHTOR Gosee 2,5 M.

Caexyer oGpatHrb BHHMaHHe Ha [esecoo6pasHOCTh
IPBEMEHeHHS CBaAHLX (YyHIaMeNTOB IIPH CTPOHTENBCTBE HA
cnabux rpyHTax (GOJbUIHX TOJNIMAX TEKYyYelMacTHIHBIX H
TeKYUHX IJIHHHCTLIX, HACHIIHHX, 3aTOP(QOBaHHHX H AP.), a

TaKXKe NP BLICOKOM TOPH3OHTE TPYHTOBHX BOL H TPH IJIy-
OOKOM CE30HHOM IpOMEp3aHHH TPYHTOB.

[Npu HaMuuuu CKANLHHIX TPYHTOB Ha TIy6uHe X0 2,5 M
OT HOBEPXHOCTH 3eMJH NpHMeHeHHe cBafianx dynaameHnToB
Helleseco06pasHo.

DKOHOMHYECKH ONPaBJAHO ONupapHe CBalt Ha HECHKH-
MaeMbleé H MAJOCKHMaeMHe IPYHTH (Hanpumep, cKaJbHblE,
TBepAHE [VIHHNCTHE, IVIOTHHE NeCKH. FajledHNKOBHE H
T. 1) NPH HX 3aj€raHAd Ha rayGune Gogee 2,5 M.

MeropuuecKkye TPUHHAOH  TEXHHKO-HKOHOMHYECKOH
OUEHKH MPOEKTHHIX peIieHHN CBafHBX (YyHAAMEHTOB HpH-
BeJieHH B Nnpua. 1.

13. Ceafinnie dyHAaMeHTH CJeAyeT MPOEKTHPO-
BaTh Ha OCHOBE Pe3yAbTaTOB HHKEHEPHO-TCONOTHUECKHX
H THIPOTeOoJOrHYeCKHX H3BICKAHHE CTPOHTENbAOR ILJIO-
IMAJKH, BHNOJHEHHHX B COOTBETCTBHH ¢ TpeGoBaHHAMH
pa3sznena 3 HacTosiledl TJaBH, KAaBHHX O KIHMATHUECKHX
VCIOBHAX pafiona CTPOMTENLCTBA, a TaKKe 0ocOoGeHHO-
crei ApPOeKTHPYeMHX 3AaHHA H COOPYXEeHHR @ MecT-
HOTO ONHITA CTPOHTEJNBLCTBA.

IIpoektuposaHue cBafinnix Qynmamenros Ge3 CoOT-
BETCTBYIOLUETO HHXKeHepHO-TeOJIoPHYIecKor0  oGocHoBa-
HAA HAH TIPH €ro HeAOCTATAUBOCTH LA BHOOpa pamH-
OHaJILHOH KOHCTPYKUHA ¢GyAxaMenTa, BHna cpafi H on-
pelesieHHst UX NapaMeTpoB He AONMycKaeTcH.

K n 1.3. H3 9ncna rocyzapcTelAsix CTaHZApPTOB CJie-
ayer PYKOBOACTBOBaThcs cieayiommuy I'OCT: TOCT
19804.0—78, TOCT 19804.1—79, TOCT 19804.2—79, FOCT
19804 4—78 u T'OCT 5686—78.

IIpu npoekTHpoBanuH cBafiRHX QYHAIMEHTOB B yCJIO-
BHAX arpecCHBHHX TIPYHTOBHX BOR HEOGXOAHMO TakKiKe
yunTHBaTh TpeGoBanus raapH CHall 11-28-73 «3amura
CTPOUTENBHHX KOHCTPYKUHA OT KOPPO3HH», a B YC/IOBHAX
CE&30HHO NPOMEP3AIIUIHX NYIHHHCTHX rpyu'roa——'rpeGOBa-
uast raasel CHull 11-18-76 «OcHosamust u ¢yHAaMeHTH
35aHHA H COOPYXeHHH Ha BeYHOMEPINHX FPYHTaX>.

IIpu npoekTHpOBaHKH CBafHRX (PYHAAMEHTOB MOCTOB
u 1py6 clefyer PYKOBOACTBOBATbCH Taxxke FpeGoBaHHAMH
raasbt CHuIl mo npoekrapoBanuic MocToB H TpyoG.

1.4. B pa6ounx geprexax cBafineix (QYHXaAMEHTIB
JOMXKHK GHTH YKaSaHW BUAH, KONHYECTBO H Hapamer-
pH cBalt (ceweHue ® AJaHHA CBali, a TakKXKe Hecymasd
Crnoco6HOCT H COOTBeTCTBYIOmiasl e Harpyska, Aomyc-
KaeMafi Ha CBaI0}, KOTGPHE He TPeSYIOT KONOHHTEJb-
HBIX YTOYHeHKH nyTeM HCRHTaHus ceali B rpyHTe B npo-
ecce CTPOHTENLCTBA.

Mpumeunanue HMcuwranmms csafl, craii-oSono-
YeK HJH CBaliHhX (QYHRaMeHTOB (HanpuMep, KyCTOB),
MPOBOAUMHE B IpOHECCE CTPOHTENBCTBA HJH NOCHE €ro
3aBeplleHHs B COOTBETCTBHH € TPeGOBAHMSAMH IJIaB 4a-
crr III CHull no npomsBoAcTBY B npueMxe paGoT no
ycTpoficTBy OCHOB#HAN M (pYHZ2aMEHTOB H HO NPHEMKE
B SKCI/IyaTallHid 3aKOHUEHHBIX CTPOMTEJNLCTBOM Ipen-
NpHATHI 3JaHAR H COOpYKeHHH, SBASIOTCS, Kak Mpa-
BHJIO, TOJMBLKO KOHTPOJLHBIMH JIJAf YCTAHOBJICHHSA Ka-
vecTBa cnaﬁﬂux q)YHnaMeHTDB H COOTBETCTBHS HX INpO-
eKTY, a TaK®e I8 YCTAHOBJEHHS COOTBETCTBHS TPYH-
TOBHX YCIOBHA CTPOHTENbHOM MVIOIIAZKH  YC/IOBHAM,
MpeLyCMOTPeRHEM B IIPOEKTE,

K n. 14 Jas cocrasienns MNpoeKkTa CBaiHux (yHAa-

MEHTOB HEOGXOZMMH C/lIefyiOIiHe HCXONHble NaHHBIe

or4eT 06 HHCHEPHO-TeOJIOTHYECKNX H3BICKAHMAX Ha
y4acTKe NPOEKTHPYEMOro 3JaHHUs;

rednaan B MacwiraGe 1:2000 mam 1 500 ¢ ykasanuem
KOHTYpa SHAHEA ¢ NPOKQIBHBIMH M IIOIIEPEYHBIMH OCSIMH,
NpUBA3KOA CXBaXWH (WYP(QPOB), TOYCK 30HAHDOBAHHA, NH-
HaMAGECKUX H CPATHYECKHX HCMBITAHHA cBaii (ecsaH nocnen-
HHE DNPOHSBOAMJHCH); CBeJeHHA O GIHXKafIHX CYUIeCTBYIO-




IAX W CTPOAIIHXCS SAAHHAX, MOA3EMHHX COOPYKEHHAX, a
TaKXe APYTHX OCOGEHHOCTAX NAOLIAAKH,

reoJIOrHYecKHe KOJIOHKH H NPOQHIH 1O JHHHAM pas-
pe3os,

JaHHbie O (H3NKO-MeXaHWYEeCKMX XapaKTepHCTHKAX
TPYHTOR, NPOpPE3aeMBIX CBasiMH H 3aJeraloiiHXx NOX HX
HH)KHHMH KOHIaMH,

Jlaliible O THPOTEOJIOTHUECKHMX YCJIOBHSIX NJIOMAAKH
(YPOBHK NOFBHBIIHXCSI H YCTAHOBHBILHXCA TOPHIOHTOB
rpynToBHX BOAX — I'TB, HCTOUHHKH HX NHTaHHs, CBA3b C
6auKalilEME BOAOEMaM¥, BO3MOXKHOCTH H3MmeHetus [TB
BO BpeMeHH roja M B NEepHOJ SKCUJAYaTalUMHH);

Ja6opaToOpHble JIaHHHIE O XHMHYECKOM COCTaBe CpyH-
TOBHIX BOJ, CTENEHH HX arpPecCHBHOCTH H rayGHHe B3ATHSA

npo6 BOAMI;

pesyJbTaThl CTaTHUECKOro M AMHAMHUECKOrO 30HIHPO-
BaHHA (eCJH MOCJeAHHe TIPOH3BOAHINCE);

pe3syabTaTH NPOGHHX 3a6HBOK cBall, KAHAMHYECKHX M
CTaTHYeCKHX HCNHITAHH# CBali (eI TaKOBble NPOH3BOAM-
JIMCB) }

NPOEKT IJIAHHPOBKH IJIOLIAAKH;

AaHHHeE 006 aGCOMOTHOH OTMETKEe YPOBHA MOJia MEPBOro
3TaXa H TEeXHHYECKOrOo NOANOJbS HJM 10/(BaJjia, €CNH HO-
clteiHHie POEKTOM NPeJyCMOTPEeHH,

KOHCTPYKTHBHasg 4YacTh HyJeBoro umkaa (rabaputn
TEXNMOANONBA MJAH NOABaJa), KOHCTPYKIHS CT€H HYJIEBOTO
IIHKJIa, epBOrO 3Taka H pa3MelieHHE B HeM NPOEMOB H
OTMETOK HX HH3a;

JaHHBle O pacyeTHHX H HOPMAaTHBHHX HAIpPy3Kax Ha
¢GyHLaMeHTH B OCHOBHOM M NPH HeoGXOAHMOCTH OCOGOM
COYETaHHH;

XapaKTEePHCTHKH M OCHOBHMe pa3Mepn (PYHAAMEHTOB
nox o6opyZoBaHHe, KaHaJOB, NPHSMKOB H JAPYrHX 3a-
rayGaeHuA.

IlpoekT ceaiiinix GYHEAMEHTOB AOJKEH COCTABJAATHCA
Ha OCHOBaHHH YIOJIHOUEHHHX MaTepHaJiOB HHXEHEPHO-reo-
JIOPHYeCKHX H3bICKAaHHi, NMOSTOMY B INpouecce CTPOHTElNb-
CTBa He JOJIKHO BO3HHKaTb HEOGXOZMMOCTH B JOMOJIHHU-
Te/BHHX YTOYHEHHHAX flapaMeTpoB cBaft (ceueHuft, AJIuH,
Hecyme#f CTocoGHOCTH) HYTeM HX HCHHITAHHH B TpyHTe

KouTposibHEIe HMCIHITAHHA, AMHAMHYeCKMe M CTaTHUe-
ckpe, cBafi H cBafi-060J04€K M T N BHNOJHAKTCA I
YCTaHOBJIEHHH KadyecTBa BHINOJHEHHS cBaflHBIX pa6oT H co-
OTBETCTBHSl IPYHTOBHIX YCJIOBHH IIOILAAKH, NPEeAyCMOTPEH-
HMX B NIPOEKTE,

Ilpn 3a6uMBHHX CBasix NDHMEHSAIOTCA MHCILEITAHHA CTa-
THUECKHMH ¥ JHHAMHYECKHMH HarpyskaMu; npH OypoHa-
GHBHEIX CBasiXx ¥ CBafAX-000/109KaX — TOJILKO CTATHYECKH-
MH Harpy3kaMi,

KoJ/iHgecTBO KOHTPOMbHLIX HCABITAHHH CBal Ha3Haua-
ercd NpPOEKTHON opraHu3anueft — aBTOPOM MPOEKTa CcBail-
HHX (YHZAMEHTOB HCX0AS H3 OcoGeHHOCTEH HHIKEHepHO-
TEOJIOTHYECKHX YCJOBMiI MJOWAIKH CTPOHTE]LCTBA C yde-
T0M KOHCTPYKTHBHBIX OCOGEHHOCTEH CTPOSIIErocs 3AaHHS
WIH COODYJKEHHS, KOJHYecTBa cBaff Ha OOBEKTEe, TPHHATOH
B IPOeKTe Hecyiueif COCOGHOCTH cBaff C y4eTOM DPEKOMEH-
paguit TOCTa Ha HCNMETaHHe TPYHTOB CBasIMH.

KonTponbHile ucneitaHus csall clefyer, Kak NpaBHJo,
BHNOJHATE B HadaJbHEA Nepuoj] NPOH3BOACTBEHHOrO IHO-
rpyxenust, yToGu w36exkaTb noTepu MaTeprasoB (6eroHa,
craiiu) 3a cueT OpPCCOBBIX KOHUOB cBafl (Npu 3a6HBHHX
CBafiX) HJH H3JUIIHEro pacxoja GeTOHa TNpPH HELOHCNOMb-
30BaHHH TPUHATOH B MPOEKTe Hecymel CNOCOGHOCTH 3a-
GuBHBHIX H OyponaGHBHHIX CBaf 110 CpPaBHEHHIO ¢ Hecymuief
CnocoGHOCTRIO, NOJIYYEeHHOH 1O pe3yJbTaTaM KOHTPOJbHBEIX
HCTIBITAHHE,

[Ipn Heo6XOAMMOCTH NMpPOEKTHAas OPraHH3aUHs ZOJIKHA
CBOEBPEMEHHO CKOPPEKTHPOBaTb NPOEKT cBafiHuix ¢yHAa-
MEHTOB IO pe3yJhTaTaM KOHTPOJIbHBIX HCOBITaHH#, He 3a-
IepXHUBas BHIONHEHHE CTPOHTEJNbHBIX pa6oT,

1.5 B npoektax cBafiHhX (YyHIaMEHTOB JOMANKHO
npeAyCMaTPHBATLCH «1POBejeHHe HAaTYPHHX H3MepeHHil

medopmauufi ocHoBaHW# # GYHAAMEHTOB NO ClenHalib-
HO YCTpOEHHHM MapKaM H penepaM B CJEAYIOIHX CJy-
qasx: Npu NPUMEHEHHH HOBHIX KOHCTPYKUHA 3Xanufi H
COOpYXeHHH wiM Hx cBafiHRX (YHIZAMEHTOB, HeAOCTa-
TOYHO H3YYeHHHX B MaCCOBOM CTPOHTEJNbCTBE; NMpPH Ha-
JIHYHH B 33/laHHH HA OPOEKTHPOBAHHE CHELUHAJIbHHX Tpe-
GoBaHHA Mo u3MepenHio gedopmanuit B neasx H3ydeHHs
paGoTH oOcHOBaHMii, (PYHZAMEHTOB, KOHCTPYKUHH 3Aa-
HHSI, COOPYKEHRS HJHM TeXHOJOrHiecKkoro obopyRosa-
Hus, BuOOp o6bekta ans u3Mepenusi debopMauuit xoa-
KeH GHTbh COrJacoBaH € 3aKa3YHKOM

ITporpaMma u pesyJbTaThl HaGmIOfZeHuH, NMPOBOAHB-
IIHXCS B NEPHOX CTPOMTEJLCTBA, AO/DKHHR BKJAOYATHCH
B COCTaB NPOEKTHO XOKYMEHTAIHH, NepefaBaeMoil NpH
NPHEMOYHOM aKTeé OpraHH3allHH, 3IKQLIyaTHpYlouled
3/laHHE HWJIH COOPYXeHHe.

K m. 1.5, Harypuue usmepenns pedopMmanuii ocHoBa-
AHil cBafinmx (QYHZaMEHTOB M 3MaHHA H CQOPYKeHHH
BHIIOJIHSAIOTCA, KaK NPaBHJIO:

Ha IVIOIaZKax, XapaKTepH3yeMbiX CHOXKHHMH HHXe-
HEPHO-TEOJIOTHUECKAMH YCJIOBHAMH (cj1abhie rpyHTH 60Jb-
HIof MONIHOCTH, NpocafouHbe H Halyxalomue TpyHTH;
NpE EaJHYHH CHIBHOCKHMaeMbX MNpOC/oek TopdhoB HIH
HJIOB, 3aJIeTalolHX B Npejesax MNOTPYKeHHONl dacTH cBaf;
B 30Hax C BO3MOXXHHIM Da3BHTHEM KapCTOBHX H cypdo3n-
OHHHIX SIBJICHHIT B T. N );

NpH CHENHaNbHHX TPeGOBaHHAX K OCajAKaM, Npexbss-
JAeMEM HaA(GYHZAMEHTHHIMH KOHCTPYKUHSMH 3/4aHus, co-
OPYJKEHHSI HWJH TEXHOJOI'HYeCKOro oGOpYHOBaHHS,

NpH APHMEHEHHH HOBHX KOHCTPYKUHE 3AaHHi;

OpH NpPHMEHERHH CBail HOBHX KOHCTPYKuHMil, TeXHOJIO-
THA YCTPOACTBA KOTOPHIX HENOCTAaTOYHO OCBOEHa;

NpH APYrHX YCJOBHSX, NPEAYCMOTPEHHHX NPOEKTHOM
opraHH3aiHefl — aBTOPOM IIPOEKTa 3XAHHSA HJR CBaHHLIX
byHIaMeHTOB

Hartypubie namepenusi AedopMalUHH OCHOBaMuil cBafi-
HHX (YHAaAMEHTOB AOJKHB BHINONHATLCA B CPPORTEABHBIH
H 3KCINIYaTallHOHHHHA NepHOAN,

PesynbraTht Habmomennii jgedopMaunufi OCHOBaHHHN
cBafHHIX (YHHAMEHTOB HCIOJb3YIOTCA AAS H3YYeHHS pa-
6oThl KOHCTPYKUHH 3AaHHA ¥ CBafHBIX (YHAAMEHTOB B
ueJfix COBEPHIEHCTBOBaHHS METONOB HMX pacueta M INpOeK-
THPOBAHHM, a TAaKXe AN CBOEBPEMEHHOTrO MPHHATHA Mep
Y10 X IPeKpaIeHHIo

Habmogenna 3a mepopMauusMu OCHOBaHMA CBafHBIX
GyHIaMeHTOB B  CTPOHTeJIbHHA MepHOL BHMOJHAIOTCH
CTPOHTENbHON OpraHu3andedt Jmbo Q0 AOroBopy C Hefi ine-
1{HaTH3HPOBAHHON OpraHusanuen

PesyabraThl 5THX Ha6JI0OACHHIA HAONJIEKAT BKJIIOUEHUIO
B COCTaB HNPOEKTHON AOKYMEHTAlHH, NepelaBaeMofl C NpPH-
€eMOYHEIM aKTOM OPraHH3alHH, SKCIJyaTHpylollefi 3xaHHe
HJH COOpYXKeHHe

HeoGxomuMocTs ocylecTBieHHs HaGioxeHnfi 3a fae-
dopManAAMI OCHOBaHHMii cBafiHHX (YHAZMEHTOB B 9K-
CNYyaTalHOHHBIA TEpHOJ pelaeTCsi aBTOPaMH HpPOEKTa
3iaH#s H cBafibIX (YHOIAMERTOB M COTrNaCOBHBAeTCH C
3aKa39YHKOM,

PaGott mo uaGamopeHnsm 3a fAehopMalHAMH OCHOBa-
HHfi cBaftHnix QYHAAMEHTOB B CTPOHTENBbHMI H SKCILTyaTa-
HHOHHAIR NepROAN BHINOJAHAIOTCA MO CHENHAJbHHIM MPO-
rpaMMaM, COCTABJIAeMbIM OPraHH3alHUsAMH, BHIIOJHSIONHMA
STH HaOJIOfieHHsl, H COTJacOBaHHLIMH C aBTOPaMH NPOEKTa
3AaHHA ¥ cBafiHbix (QYHAaMEHTOB, a TaKXKe C 3aKa3YHKOM.

HaGmoileRHS BHIIOJAHAIOTCA NO CHEHAJBHO YCTPOEH-
HHIM MapKaM H penepaM, pa3MellleHHe KOTOpHIX ClleAyeT
BHIIOJNHATh HCXOAA H3 o0ecreueHAss HX COXPAHHOCTH B
npouecce BCero «IepHORa HaOMOJeHAH, YCTaHOBJEHHOTO
NpOrpaMMoi.

TIpn cocraBhenmn HPOTPaMMu ClIefyeT PYKOBOACTBO-
BaTHCA AEfICTBYIONMMH DEKOMEHXAUHAMH NO HaGMIOAESHHAM
3a RedopMalHAMH OCHOBaHHH (YHZIMEHTOB,




1.6. Cpaiinmie GyHAAMEHTH, NpeiHa3HadeHHbE HJisi
3KCIUIyaTallHH B YCJOBHAX arpecCHBHOH CpeAM, clepyer
APOEKTHPOBATL C YIE€TOM XOMOJHHTENLHHX TpeboBaHHi,
npexpapasemux raasod CHuIl no sammute crpourtens-
HHX KOHCTPYKHHA OT KODpPO3HH, a JepeBsAHHbIE KOHCT-
PyKumH cpainHx (YHAaMEHTOB — TaKXke C YYETOM Tpe-
6oBanuii MO 3al[HTe HX OT THHEHHA, PasPyHIEHHS H NO-
PaXKeHHSA APEBOTOYIAMH.

K u 16, [lepensinnnie CBai B apyrue AepensiiHHE KOH-
CTPYKUHH CBafiHHX (YyHAAMEHTOB NJIA 3ZaHHA H COOpYyKe-

2. BUAbl CBAR

2.{ B wacrosmed raaBe pPacCMaTpHBAKTCA chae-
Ayolge BHAN cBai

a) cBad 3a6HBHHe XKeJe306eTOHHHe H AepeBAHHEE,
norpy’aeMue B IPYHT C IIOMOIBIO MOJMOTa, BHGpomo-
rpyxareseli H BuOpOBJAaBJAHBAIONIAX arperaTos;

6) cBan-060JI0UKH 2KeJle3060eTOHHHE;

B) cBaH HaOHBHule GeTOHHHe H Xesle306GeTOHHbLle,
ycrpansaemble B TDYHTE Ha MeCTe,

r) cBan Oypoonycknne Xeje3o0eToHnsie, ycTpau-
BaeMble H3 TOTOBHIX XeJe300eTOHENX 3JIeMEeHTOB, NO-
rpy’KaeMnX B 3apaHee NpOGYpeHHHe B rpyHTe CKBa-
WAHH,

A) CBaH BHHTOBHE CO CTaJbHHM HAH XeJe3o6e-
TOHHBIM CTBOJIOM
K n. 2.1. Knaccuprkauust cBailt onpepenserca TeM,
4TO ¢IPH PasHHIX BHJAX CBafl rPyHTOBasi cpela, B KOTOPYIO
norpyxeHa cBas, MOXeT MpeTeplieBaTh Pa3/iHIHLIE H3Me-
Henusi. Ilpn 3aGuBHBIX CBasix IPYHT BOKPYr CBaH H B ee
OCHOBaHHH ymjorasercss Ilpum HaGHBHRIX CBafix FPYHT, OK-
pyXalwllpi cBalo, AR60 OCT2ETCH B €CTECTBEHHOM COCTOA-
HHY, JHGO CremeHb INIOTHOCTH ero HapymaeTrcsl H3-32 3a-
NOJHeHHS CKBaXXKHHH BOAOA M Da3MArueHHs BC/AEACTBHE
STOTO TIPyHTa BOKPYr CBai, OCTaBJAeHHA ImJjaMa B 3aboe
CKBaXXHHH, 3aJepXeKk B OeroHnposahny u T n Hexoro-
poe ymIOTHeHHe TIPYHTa MOXeT GuITh NOJYYeHO NpH YCT-
policTee HaGUBHHIX CBait B NpoGuTHX ckBakuuax Opxuaxo
CTelleHb 3THX YNJOTHEHHH OKasbiBaeTcsl MEHbluefi, UeM NpH
3a0MBHEIX CBasiX.

B npomecce 3afuBku cBali 06pa3yercs YIMAOTHEHHAf
TPYHTOBasl 30Ha B OCHOBHOM B wipepeaax 3d, rae d — cro-
poHa HJH JuaMeTp [ONepedHOro cedeHHA csall IDTHM n
06bAcHAETC TOT (AKT, YTO PacyeTHOE CONMPOTHBJEHHE
TpyHTa NOJ HHXKHHM KOHLOM 3a0HMBHHX CBaH B 33BHCHMO-
CTH OT ECTECTBEHHON TJIOTHOCTH HJIH KOHCHCTERUHH T'DYHTOBR
B HECKOJbKO pa3 6ojblue, ueM AJS TaKHX Xe TPYHTOB NpH
¢yHAAMEHTaX Ha eCTeCTBEHHOM OCHOBAaHHH

CpBau-060J109KH Bhie/IeHH B OTHeNbHHA NOANYHKT 1O
Tofi [NpPHYHHe, YTO HX NOrPYXKeHHe B CBA3H ¢ GOJbIIHMH
auamerpamu (Gonee 800 MM, cM n 23) ocyuiecTBasercs
no ocoGof Texronoruu. Hame Bcero oHH glorpyxamres ¢
noMoiupio BuGpaTopoB B npouecce morpyxeHns csaii-o06o-
JIOYEeK MPOH3BOAAT NOJHYIO HJIH YaCTHUHYIO BhHieMKY rpyHTa
M3 NOJNOCTH AHO0 OCTABJIAIOT IPYHTOBOE SAPO HETPQHYTHIM
Bo Bcex aThx cayuasx Hecymlas cnoco6HOCTH cBa#-o6ouso-
yeK MOXeT OHTb Pa3HOH, Jaxe B OXHHAKOBBIX IPYHTOBHIX
YCAOBHAX.

BuHTOBHE CBaH IO CPaBHEHHIO C ADYTHMH THIaMH CBai
ropasno Jjyuqme paboTalOT Ha BLHAEPrHBAHHE H TOITOMY
HCIIO/Ib3YIOTCH TJIaBHHIM 00pasoM B COOpPYKeHHsX, rie
Ha QyHZaMEHTH NepefaroTcs NpeHMYIecTBEHKO BHIAEPTHBA-
Iolive CHIIHL.

2.2. Cpan B 3aBUCHMOCTH OT CBONCTB TIDYHTOB,
3aJeralol¥X MOJ HHUXKHHM KOHIOM, MOAPasAeasdioTca Ha
CBaH-CTOHKH H BUCSAUHE CBaM

K cBasM-crofikaM OTHOCATCA CBaH BCeX BHAOB M
cBan-0060M0YKH, KOTOpbie TIePelaiOT HATPY3KY HHKHHM
KOHIOM HAa TIPAaKTHIECKH HEeCKuMaeMmble rpyHTH Cuani
TPEHHs! I'PyHTa Ha COKOBOH MOBEPXHOCTH CcBali-CTOEK B

HUft CNellyeT NMPHMEHATH TONBKO TPH DACHONIONEHHH HX, B
TOM UYHC/IE TOJIOB CBafl, HUXKe HANHH3WIEr0 YPOBHS TPYHTO-
BHYX BOJA B CTPOHTEJBHBIH H 3KCIJIyaTaUHOHHLIA MEPHORH
He MeHee yem Ha 0,5 M [IpHMeHeHHe nepeBsHHBIX CBail
BhIllIE YPOBHS FPYHTOBHIX BOJ AOHYCKAETCH JHLIb B (PyH-
laMeHTaX BPEMEHHHIX 3anuli U COOpYXeHlW, a TakXe B
(yHAaMeHTaxX ONOP JHHHA JIEKTPoNepefayH TPH YCAOBHH
NPHHATHA COOTBETCTBYIOULHX MeEp MO Hx 3alllUTe OT FHH-
eHHst

pacyeTax Hx HeCyuleHl CMOCOGHOCTH MO TPYHTY OCHOBaA-
HASl Ha CXKHMAIOIYI0 Harpysky He YYHTHIBAIOTCA

K BHCSIYHM CBassM OTHOCATCA CBan BCeX BHAOB H
cBaH-060/I0YKH, NOTPYXKeHHbe B CHKHMaeMBe TPYHTH
Bucsune cBaH IepeialoT Harpysky Ha TpyHT GOKOBO#H
TIOBEPXHOCTBIO H HHXXHHM KOHLOM

pumevanne. K nOpakTHYECKH HECKHMAEMBIM
rPYHTaM OTHOCATCS CKaJbHBIE, KPymHooGJoMOYHHe (Ba-
JIYHHbIfi, TaJIeTHAKOBHIN, meGenucTnill, rpaBulineifi, Ape-
CBAHDIA) C MeCYaHBIM 3aNojHHTeNeM H  [JHHHCTHIe
TPYHTH TBepIOil KOHCHCTEHIMH, 32 HCKJO4elHeM MHO-
KPOBHEIX CO cTemeHbio Biaaxuoctu G<C0,85, a Takxke
7IeCCOB, JIECCOBHAHBIX, HaOyXaloUlix M 3aCOJIEHHHX
FPYHTOB.
K n. 22. Cean-cTofikM NepefadT HATPY3KY HHKHUMU
KOHIIaM¥, ONHPAIOIHMHCA HA [IPAaKTHYECKH HeCKHMaeMuii
rpyut ComnpoTHBJEHHe IPyHTa Ha GOKOBOji NOBePXHOCTH B
3THX CJydYafX HE YYHTHIBAETCA NMOTOMY 4YTO OCAajxka CBaH,
32 MCKJIOYEHHEM CXKaTHA CTBOJA, MpakTHYecKn He Oyner
MMeTb MECT4, a COINPOTUBJIEHHE IPYHTa Ha GOKOBOH NOBepx-
HOCTH CBalf, KAK HM3BECTHO, OGYCJOBJICHO CONMPOTHBJEHHEM
TPYHTa CABHTY H MOXET NpPOsABHTb ce6s JMILb B npouecce
nepeMenlenns, T ¢ ocafkn cBan Cpau, norpyxeénnsie B
CXXHMaeMHe TPYHTH H ONHPAIOWHECA HHMXHHUMI KOHHAMH
TaKXe Ha CXKHMAaeMblie TDYHTH, Ha3bIBAIOTCSl BHCAYHMH
ceasiMi  Bucsiume cpau Osarojapsi PasBHTHIO OCafioK 32
cder AedopMalHH CXKHMAEMOTO TPYHTAa NOJ HHAKHHM KOH-
IOM CBaH HepeflaloT Harpysky Kak HHXXHHM KOHIOM, TaK H
60KOBOIT MOBEPXHOCTHIO K CIKMMaeMBIM IFPYHTaM OTHOCATCH
MEeCKH, CYyNecH, CYTJIMHKH H IJIHHEl OT TeKkydYed RO RoJy-
TBepAO¥H KOHCHCTEHIHH. B 3aBHCHMOCTH OT IJIOTHOCTH Mec-
4aHHX N KOHCHCTEHIMH [AHHUCTHIX TPYHTOB, 3aseralomiux
BOKPYT cBail, 3HaUeHHS CONPOTHBJEHHH TpYHTOB Ha HX Go-
KOBOH MNOBEPXHOCTH M NOA HX HHXXHHMH KOHLaMH KoJeG-
JI0TCSt B GOAbMINX Opefenax.

KosnnuecTBeHHOE COOTHOUIeHWe CONPOTHBJEHHA rpyH-
TOB Ha GOKOBOA NOBEPXHOCTH H NOA HHXKHHMH KOHIAMH
cBait He MO¥eT OLIThb YCTAHOBJEHO OAHO3HAYHO BCJEACTBHE
GOJIBIIOrO pa3HOoOOpa3Hs TPYHTOBHX HaNJaCTOBaHHH.

2.3 3afuBHble Xesle306eTOHHHE CBaH U CBaH-000-
JIOYKH MOApas3AensioTcs

a) mo cmoco6y apMHpOBaHHS — Ha CBaW M CBaH-
060JI04KH ¢ HeRampAraemofl NpOJOJbLHOH apMartypoll ¢
nonepegHbiM apMHPOBAHHEM H Ha INpelBapHTEIbHO-Ha-
IpsiKE€HHHE CO CTEPXKHEBON WM NPOBOJIOYHOH NMPOAO/ID-.
HOWl apMaTypoi (M3 BLICOKONMPOWROH MPOBOJIOKH U ap-
MATYPHHX KaHATOB) C [MOMEPeYHbLIM apMHPOBAaHHEM H
Ges Hero, npuyeM Oe3 NMONEPEYHOrO apMUPOBAKHA HArO-
TaBJIMBAIOTCA TOJIBKO CBAH KBAAPATHOTO TNOUEPERHOTO
CeueHHs,

6) mo ¢dopMe +lOmMEpEYHOro CeyeHUd — Ha CBaH
KBaApATHHE, OPAMOYrOJbHHE, KBaJpaTHHE C KPYrJoi
NOJIOCTRIO H  MOJHeE Kpyrasle AnamerpoM xo 800 mm
BKJIOYHTEABHO H  CBaH-060JIOMKM JauameTpom GoJjiee
800 MM,

B) no ¢opMe NPOZOJBLHOTO CeUCHHA ~— HA HPU3Ma-
THYECKHE ¥ C BAKJIOHHHIMH OOKOBBIMH TpaHaMu (nupa-
muga/fefinle, TpaneneundasbHbie, poMGOBHAHLIE);




r) Mo KOHCTPYKTHUBHEIM 0OcOOEHHOCTAM  CTBOJA
CBal — Ha lUeJbHbie H COCTaBHhLle (H3 OTALJbHBLIX CeK-
umi),

L) N0 KOHCTPYKUMH HHIKHEro KOHIIA— Ha CBaH C
330CTPEHHBIM WJIH TJIOCKHM HHXHMM KOHIOM, C YHIHpe-
HHeM (6ynaBoBUAHBIE CBaW) HIH Gea Hero, MoJble
CBaH — C 3aKPHTHIM HJH OTKPHITHIM HH)KHHM KOHLIOM
u ¢ KaMydaeTHo#H naTo#

Mpumeyanne Csau 3abusHble ¢ kamyduer-
Holl nsToff M3roTaBJIHBAOTCA NyTeM 3a6HBKH [IOJBIX
KPYFiHX cBalf, 0O0PYAOBAHHBIX B HHIKHell 4acTH CTalb-
HBM TOJIMM HAKOHEYHHKOM C S3aKPHTHIM KOHLOM, ¢
nocleAyiOUIMM 3aN0JHEHHEM TOJOCTH cBalf ¥ HaKOHew-
HHKa OeTOHHOA CMechbl0 M YCTPOHCTBOM C MOMOMmBIO
B3pHBa ymHpeHno#t naTH (Kamydaeta) B mpedenax
HakoHeuHHKa B mpoexrax cBafiusix ¢yHnaMeHTos ¢
npuMeResHeM 3a0MBHHIX cBaii ¢ KamydJeTHoH HsaTOH
clefiyer NpelyCMaTpPHBaTh YKa3aHUSl O CTPOroM COGJHO-
Zenun TpeGOBaHHA NHPaBHA NPOH3BOACTBA GypPOB3pHB-
HHX paboT, B TOM YHCJE NPH ONpeJeJEeHHH JONyCKae-
MHX PacCTOSIHHHA OT CYUIeCTBYIOUIHMX 3AAaHRi H COOpY-
JKEHHH 0 MeCTa B3pHBa
K n 23 B npoekrax CBafiHhx (QYHAAMERTOB XOJXK-
RHH NPeAYCMaTPHBATLCA TOCTHPOBAHHHE H THNOBHE KOHCT-
pyKuu# 3aGHBHHX cBaii H cBali-o6onouek HeTnnoBue xon-
CTPYKUKRA cBak H cBaf-060/70YeK CAeAYeT HCIOJAb30BATH
F7aBHHM O6pPa3oM B Cly4asix, KOra THNOBHE KOHCTPYKUHH
OKa3HBAIOTCS MO PacueTy HeJOCTAaTOYHHIMH [JA BOCHDHHA-
THS HArpy30K OT IHPOEKTHPYEMOro COOpYXeHHsi, 0GOCHO-
BHBAaf HX NpHMEHEHHe TEXHHKO-9KOHOMHUYECKHMH pacde-
TaMH

B nensx noBHIIeRH KauecTBAa H3rOTOBJIEHUs COCTaB-
Jenst TOCTH Ha ciepyioliHe KOHCTPYKUHHM 3a6UBHHX Xe-
J1e306eTOHRBIX CRaft CMJIOUIHOIO KBAaAPaTHOTO CedeHHS:

¢ HeHampsiraemoft apmartypo#t AjuHoH 3—16 M, ce-
yeaneM ot 2000200 xo 400)(400 mm (FOCT 19804 1—79,

¢ HanpAraeMofl apMaTypofl #3 BHICOKONPOYHOH NMPOBO-
AoKH AdHHON 3--16 M, cedenmem ot 200200 mo 400X
400 mm (I'OCT 19804 2—79);

¢ HanpsiraeMo# CrepxXKHeBOH, apMarypoit AjnHO# 9—
20 m, ceuenneM oT 300300 mo 400x400 mm (I'OCT
19804 2—79);

¢ Hanpsraemoll npsneBoli apmartypofi aamsof 11—
20 M, cewenneM oT 300X300 xo 400x400 mm (I'OCT
19804 2—79);

Ges nonepedHOro apMHPOBaHHA € HanpsraemMoil apma-
Typoll anuHOf 3-—12 M, ceuenuem 250)250 u 300X300 MM
(IF'OCT 19804.4—78).

Paspa6oTann Takxke depTeXH THIOBBIX KOHCTPYKUHMH
CBali KBaJpaTHOTO CeUeHHS C KPYIVIOH NOJIOCTRIO AJAMHOM
3—8 M, ceuennem 300300 m 400X400 MM no cepuu
1011-6 n noaelx Kpyrieix cBaf guamerpom ot 400 zo
800 MM u cBaif-o6osnouex Amamerpom 1000—1600 MM uo
cepun 1011-5, Ilonme xpyrame cBan u cBau-0GONOUKH
B COOTBETCTBHH C THIIOBHIMH 4epTeXaMHu paspaloTaHH
HeJbHEMH AJHHON 4—12 M M COCTaBHHIMH, T.€. COCTOSIIHU-
MH M3 OTAeNbHHX CeKuui, HapalMBaeMLIX B Rpouecce
norpyxenusi, CoOefHHeHHe OTHENBHHX CeKUHA YKa3aHHMX
COCTaBHLIX CBai OCYIECTBASAETCH C MOMOMIbI0 CBAaPHHIX HiH
GONTOBHX CTHKOB OJIeMEHTHl STHX CTHIKOB NPeiycMOTpe-
HH B Bufle CTaJbHEIX 3aKJAXHBIX JeTateli, yCTaHaBJAHBae-
MHX B npouecce OeTOHHpOBaHAS o TOopuaM cekuuii coc-
TABHLIX CBaki.

IMoavie xpyrane cBau auaMeTpoM 1o 800 MM mpume-
HAKTCS. C OTKPBHITHIM H 3aKPHITHIM HHJKHHM KOHLIOM

Ha nocnenmefi cransu mnorpy>keHHs mNoJOH KpyrJok
CBaH OCTaBJAIT HEHapYLIeHHHIM TPYHTOBHIH CePAEYHHK
BEICOTOH He MeHee ABYX HaPYXHEIX JHAMETPOB CBaH.

CBal, OTKpHTHE CHH3Y, MOI'YT HMETb PA3JHYHYIO KOH-
CTPYKuMIO 06paMJeHHs HHXKHero KoHna Eciau cead HaMe-
qaercs TOTPYXaTh CKBO3b TOJULY cJaGbIx TpPYHTOB, He
HMeIoIHX NOCTOPOHHHX BK/IOWYEHEMN, ¢ onHpaHHeM Ha Ma-

JocKuMaeMble TPYHTH Gez GoJpioro 3arayGieHHs B HHX,
TO HIDKHHE KOHIH CBafl HKOMYCKaeTcs He 0OpaMiafiThb CTaJlb-
HBIMH HOXXaM#, OrpaHHYHBIIHCL YCH/JIEHHEM HX Ha BRICOTY
ABYX HapyXHBIX JHAMETPOB MyTeM YMEHbLIEHHS Liara Mo-
nepevHoli (CnUpasIbHON) apMaTyphl

CBau-060JI04KH  TMOTPYXaIOTCH C OTKPHITHIM HHXKHHM
KOHIOM BHOpONOTpyXaTelsMH Oe3 BHEMKH WJIH C BhleM-
KOfi rpyHTa (YaCTHUHOH HJH HOJHON) H3 BHyTpeHHedl mo-
JIOCTH

BHyTpenuss nosaocts cBali-o6ojouek 3amnonansgerca Ge-
TOHOM Ha BCIO BRICOTY HJIM TOJbBKO B HHXKHeH YACTH, a Tak-
XKe 4YaCTHYHO IIeCYaHbiM TIpYHTOM, 2 B BerHeﬁ YacTH —
GeronoM. PeilleHHe O TOM HWJH HHOM BHJA® 3alOJIHEHHS
fIPAHUMAETCA B 3aBHCHMOCTH OT BeJNAYHHH JAEHCTBYIOIMHX
Ha CBaH HArpPy30K, XapaKkTepa TPYHTOBHX HaNJacTOBaHUH,
ray6uHb 3aJI0XKeHHs. MOJOWIBH POCTBEPKa, rAyGHHH mIpo-
Mep3aHHs I'PYHTOB H T II.

3a6uBHbie Kesle300eTOHALIE CBaH KBa/JlpaTHOTO cede-
HHS Ge3 MOMEpeYHOro apMHPOBAHHS PEKOMEHAyeTcs MpH-
MeHSITh NIPH NPOpe3Ke CBasAMH HECKOB CPejHell MJIOTHOCTH
H PHXJHX, cynecefi MaacTHYHONK M TeKy4ueR KOHCHCTEHIIHH,
CYTAHHKOB H TJIHH OT TYronJIaCTHYHHIX AO TEKY4HX MpH ycC-
JIOBHH, 4TO CBaH MOrpyxeHH B I'PYHT Ha BCIO TyGHHY HAH
BHCIYNAOT Ral NOBEPXHOCTHIO TPYHTa Ha BHCOTY ne Go-
Jee 2 M NpPH KX PacNOJNOXKEHHH BHYTPH 3aKPHTOro nome-
LICHHA.

Ilpu Reo6xoAMMOCTH MPOPE3KH APYTHX BHIOB TPYHTOB
JIONyCTHMOCTb NpPHMEHEHHS CBafl pacCMaTPHBAEMOH KOHCT-
PYKUHH YCTaHaBJIMBAeTCs MPOGHOR 3a6HBKOIM.

Onnpanue HUXHHX KOHIOB.CBafi 6e3 momepeuHoro ap-
MHPOBaHHSI JONMYCKaeTCs Ha BCe BHAH TPYHTOB, 33 HCKJIO-
YeHHeM CKaJbHEIX, KPYMHOOGJIOMOYHLIX, TOP(HOB, CAAGHIX
TPYHTOB THNa HJIOB, TJIHHHCTBIX TeKydell KOHCHCTEHIMH H
APYrHX CH/bHOCKHMAE€MHBX TPYHTOB, C y9eTOM KONOJHH-
TeNbHbHIX YKasaHH{l, NPHBEXEHHHX B paGovHX uyepTexax
cBafi.

VKasaHHBle CBaH peKOMEHAyeTcs NPHMEHATb AJA
dbyHaaMeHTOB MOGHIX 3JaHRA H COOpYyXKeHHA (3a HCKaOUYe-
HHEM MOCTOB H NOPTOBHIX I'MAPOTEXHHYECKHX COOPYXKeHHil),
KOTAAa OHH TPOXOAST NO HOMEHKJAaType H TNlapameTpaMm
cBafl, NpeAyCMOTpeHHbBIM PaGOYHMH YepTeKaMH, YIOBJIET-
BOPSIOT pe3yJbTaTaM pacyeTa H TPYHTOBHM YCJIOBHSM
CTPoHTEJbHON Iomafky, TakAe cBaH He JoNycKaeTcs
NpHMeHATb B MYUYHHUCTHX TCPYHTAX, €CJIH CHJAB nIyYeHust
NpeBHIUIAIOT BEJHYHHY BEPTHKAJbHOA BJaBa@Balolllell Ha-
TPY3KH Ha CBal0, H NPH HaJIH9IHH BbiJIePTHBAIOIIMX M cefic-
MHUECKHX CHJ, & TaKXe NPH HeOoOXOZHMOCTH MOTPYIKEHHS
HX B TPYHT C NOMOIUBIO BHGpaiuy.

HpuMenenne cBaf Ge3 nmomepedyoro apMHpPOBAaHHA [O3-
BOJISIET CHUSHTb PacXoj CTaJH B cpeisem Ha 20—259% no
CPaBHEHHIO CO CBafiMH C NpeJBapHTEJHLHO-HANPAKEHHOH
JIPONOJIBHON apMaTypofi M NOMEpeYHHIM APMHPOBAHHEM H
Ha 40—45% 0o cpaBHeHMIO cO CBafMM C HeHanpsraemoi
NpPORONBHOH apMaTypofi # NonepeyHhIM apMHPOBaHHEM, a
rakKe CHH3HTb TPYHOEMKOCTh WX HSFOTOBJIEHHA Ha 3aBo-
Jdax xeNe306eTOHHLIX KOHCTPYKIHM

3a6uBHHE CBaM CIVIOHIHOTO KB3JAPAaTHOLO CEYeHHA ¢
NONEepeYHNM apMHPOBAHHEM, HOJLIE KpyrJibie CBa¥ H
cBan-060JOYKH MOTYT NPHMEHATBCS NPH JIO6GHIX CcXKuMae-
MBIX TPYHTaX, NOMJIEXAlHX NPOPE3Ke, C OMHPAHHEM HHXK-
HHX KOHLOB Ha JioGble TPYHTH, 3a HCKJIOueHHeM TOPHOB,
c1a6biX TPYHTOB THIIA WJIOB, IVIHHHCTHIX TPYHTOB TeKkyueh
KOHCHCTEHLUHH H APYIHX BHJAOB CHJIbHOCXKHMAeMBIX IPYHTOB.
OHH MOTYT IDpPHMeHATbCS AN (YHAaMEHTOB JIOGHX 3XaHHN
M COOpY3KeHHi H BOCHPHHHMATL BEDTHKaJbHHE BAaBJHBAIO-
HIHe H BhJepTHBAIONINE, 4 TaKKe TOPU3OHTaJbHHE Har-
PY3KH M H3ru6aonue MOMEHTH.

[TonnIM KpyrabiM cBasfiM H CBasiM 060JIOUKAM CJeAyeT
OTAABAaTh NpeANOouYTeHHe IpH CcJabHX TIpYHTax GoJblIon
MOUIHOCTH M Npu GOJLIUHX TOPH3OHTAJbHHX Harpyskax

Ipy  ucnO/B30BaHHH NpeABAPHTEALHO-HANPSIKEHHHWX
cBalt moboro THma, B TOM YHC/AE THOOBHIX KOHCTPYKUHH,
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clexyer HMETh B BHAY, 49T0 B caydae HEOOXOAHMOCTH
obecneuennst KeCTKOrO HX CONPAMNKEHHS C nAHTOR pocr-
BEPKa, a TakxXe TMPH Mepejaye Ha HAX PaCTIATHBAIONIHUX
CHJ roJOBa TAKHX CBafi ROJKHA 3aJe/HBATHCA B MUIHTY
pocTBepKa Ha BeJHUHMHY, TpeGyeMyio pacieroM. Oxunako
npeaBapHTe/IbHO-HAIPAXKEHHBIe CBaH C HPOJOJbHOH apMa-
Typoli H3 BHICOKOTPOYHOH HPOBOJIOKH H CEMHMPOBOJIOYHHIX
upsafeft MO3BOMAIOT CHHUSHTb PACX0f, CTajH (B HaTypafib-
HOM Bece) o 50% HO cpaBHemuIoO CO CBasiIMH ¢ HeHamps-
raemofl apmarypofi. [ToaToMy B mesfix COKpallleHHs Pacxo-
Ja eTand CBAaR ¢ NPOAOALHON apmarypodi Ges mnpeasapu-
TeJIbHOTO HANDAXKEHHA PpeKOMeHAyeTc NPHMEHATh AJIA
$yHnAaMeHTOB 3JaHHA H COOPYXKEHHA TONbLKO B TeX CJayda-
fIX, KOTAa N0 YPYHTOBHM YCJOBHSNM HJM YCJOBHRM nepe-
Ja4yH BHEUIHAX HATPY30K He INPEelCTaBJAETCH BO3MOXKHBIM
NpUMEHHTb TpejBApPHTENbHO-HANPAXKEHHHe cBaH Ge3 nore-
PeuHOro apMHPOBAHHS HJH NpelBapHTEJbHO-HaNpsiKeHHLle
CBaH C NonepPeYHHM apMHPOBAHHAEM.

TunoBwe KOHCTPYKIHH NHPSIMOYTOJbHHX CBaft He pas-
paGorann OnHakO NpPaKTHYECKH NPSMOYrojbHEIE CBaH
4acTo NPHMEHAIOTCA B (PyHXaMeHTax COOpYKeHH#, BOCHPH-
HHMAIOIIHX 3HAYHTEJbHBE TOPH3OHTaJbHWe  HATPY3KH
(a1 dyHnaMenTOB OMOP MOCTOB, HabGepeXHHIX, OHNOpP TPY-
6onmpoBoAoB H T 1) boJabiiass ¢ropoHa NOMepeYHOTo Ce-
9eHHs TAaKHX CBafi B yKa3aHHHIX cAyYasix pacnofiaraercs s
HanpaBJeHHN JefiICTBHS HaHGONBIIHX MOMEHTOB H TOpii-
30HTaJIbHBIX CHJI

B nocnenHee BpeMsi HaxoAAT NpHMeHeHHe HOBHE BHAH
cBafi, B TOM 4HcJie GyJaBOBHAHHE, NHpPaMHAaJbHHE, POM-
GoBugHble, THNOBHE KOHCTPYKUHH TaKHX CBall Takke He
paspaboTaHsi.

BysnaBOBHAHHE Keje306eTOHHHE CBaH HenecoofpasHo
OpPHMeHATb, TONLKO KOrJa Ha CTPOMTEJbHON MJOajke OT
HOBEPXHOCTH IIAHHPOBKH 3aleralorT ciaGue onjnBaloliHe
TPYHTH (DbiXJuWe IeCKH, CYNeCH TeKyueil KOHCHCTEHIHH,
HIB U T 0 ), NOACTH/aeMble OTHOCHTEJNBHO MJIOTHHMH rpyH-
TaMH, Takue CBaH MOryT HDPHMEHATHCH MJA YCTPONCTBA
PyHRAMEHTOB 37aRHA W COOPYXREHHA NPW neperaye Ha HHX
THABHHIM O0Pa3oM CTATHYECKMX BAABJAHBAIOIIMX HArpysoxk
BynaBoBHAHEIE CBAH BOCHPHHAMAIOT MEHbUIHE FOPH3OHTAJb-
Hble Harpy3kH, ueM ene306eTOHHbIE NPH3MaTHYECKHe CBaH,
TO3TOMY TIpHMEHeHHE HX He PEeKOMeHAyeTcsi NpH OOMbIUHX
TODH3OHTaJbHBIX Harpyskax, mepejaBaeMblx Ha (yHAa-
MCHTHRI

3abuBHBle mHpaMHAaJbHBE 3KeJe300eTOHHbBE CBaH
moryT OBITh ABYX BHAOB — NHPaMHAAJIbHEE CBaH C 6OJb-
WIHMH YIJIaMH KOHYCHOCTH M TNHDaMHZIAJbHHE CBaH C Ma-
JIHIMH YIriiaMH KOHyCHOCTH.

Flupamuianbible CBaM € MaJblMH YIJIaMH KOHYCHOCTH
(yrnaMd HakJOHa GokoBBIX rpanelt 1—4°) pekomengyercs
NDUMEHATh B OJHOPOMAHHIX .IIO TViy6HHe TPYHTaX, a TaK¥kKe
B caydasix, KOTJa CBAasiMH BHIHYXKJEHHO IPODPE3aloTCs CJIOH
OMOTHHX FPYHTOB H WX HuXHHH Komen sarnybnasercs B
Gosiee caaGble IPYHTEL.

Tak#e cBam He PEKOMeHAYeTCsi TPUMEHSATh B HACHIN~
HHX TPYHTaX, B HaOyXalOIHX H [POCAJOYHBIX TPYHTax
(Ge3 MOJIHOA HX NPOpPE3KH), a TaKkKe B NYYHHHCTHIX TPYH-
Tax, €CJH CWIM H[Y4YeHHs HNPEBHINAIOT BeJHUYHHY BepTH-
KaJbHOR BIaBJAHBAIOLled Harpy3kH Ha CBaio

MMupamunanpuble csau ¢ GOJBINHMH YrJIaMH HaKJAOHA
G6okoBHX rpaneli (4—14°) pekoMenfyercs HpHMEHSITh B
necdaBbix H IVMIMHKUCTBIX I'PYHTAX, B TOM YHCJIE JAA JACrKHX
31aHHK B NMPOCaZOYHBIX I'PyHTax | THIIa MO NpocajOYHOC-
Th T[IpH IYYHHMCTEIX TPYHTAX NHPAMUAAJbLHBIE CBau C
6GoJbUIHMH YIJIaMH HAKJIOHA rpaHell B DyHAaMeHTax LOJXK-
HBl HEJMHKOM pacroJaratThCsa HHKe ypoBHS Ce30HHOro IHpo-
Mep3aHHA TPYHTOB ITH CBaW He PeKOMeHAyeTcs npKMe-
HiTh B HalyXaiomHX TpyHTax, npocafodyHelx rpyprax II
THOQ MO NpPOCAJOYHOCTH, B HACHITHBIX TPYHTaX, a TakkKe B
CAyuasx, KOTAa Ha TayOuHe MeHee 5 M TOA KOHHaMH CcBai
3a/1eTAI0T TEKYYeIVIaCTHUHLIE ¥ TeKydYHe IVIHHUCTHE TPYHThI
HIAH TOpdbL,

IMupamunanside cBaw (npH Jo6oM YKAOHe GOKOBEIX
rpanef) pexoMeHAyeress NPHMEHSTb TOJBKO KaRK BHCSYHE
CBaH NpH NEpefaY#s Ha BHX HPEAMYIIECTBEHHO BEPTHKaJb-
HHX BAaB/HBalOIMMX Harpy3oK. Ocobenno addeKTHBHH
OHH B JICHTOUYHHX (YyHAAMEHTAX HPH OXHOPALHOM H ABYX-
PAAHOM PpACIOJOXKEHHH CRall; AOMycKaeTcs NPHMEHATh B
KycTax, Ho He GoJiee ABYX PAROE CBaf.

OcroBHHE TpeGOBAaHHS K TEXHOJNOTHH  H3TOTOBJICHHS
3a6HBHHX CBali ¢ KaMyduaeTHofl msATON H3NOXKEHH B NPH-
Medanun K 1.2.3. Cneayer, OXHAKO, yvYeCTh, UTO TaKHe
CBau HEe HOJY4YHJAM MaCCOBOrC PaCOPOCTPAHEHHN M TPH-
MEHSIIOTCS JIWIb B €AHKHYHHX CAy9asx, rAaBHHM o06pasoM
B MOCTOCTPOEHHM

2.4. PasnoBHAHOCTHI0O 3a0HBHHX XeJe306eTOHHHIX
cBail «I0 KOHCTPYKUHH H CNoco6y HOTPYyXKeHHS sBAsA-
I0TCA:

a) CBaH-KOJNIOHHHW, HajA3eMHAs 9acTh KOTOpPHX Cay-
JKHT KOJOHHaMH 3RaHHfi (COOpYXKeHHit),

He nouyckaercs HCHONB30BaHHe B KauecTBe CBafi-
KOJIOHH NpeABAPHTENbHO-HANPSKEHHHX  2Kese306eTOH-
HHX cBafi ¢ mpoaoAbHOM NpPOBOMIOYHOR apMaTypoft, a
TaKKe NpexBapHTENbRO-HANPAXKEHHLIX cBaf Ge3 mome-
pevHoro apMHpOBaHHA ¢ JIOGHM BHIAOM NPOROJBHOM
apMaTtypH;

6) cpau, norpyxaeMHe B JHAePHHE CKBAXKHHH,
nprueM RHAMETP JAuIEPHONt CKBAXKHHB JOJIKEH GHTb He
Gonee MeHbiiero pasMepa MONEPeYHOrO CEUEHHS HIH
IHaMeTPa CBaH, a rIyGHHA AO/KHA OHITH MeHblle Tpe-
GyeMoii o pacuery rAyOGHHH NOrpy>KeHHS CBaH He
MeHee 9eM Ha 1 M.

Jlagepuble CKBaXXHHH JOMYyCKaeTcsA MNpeAycMarTpH-
BaTh IPH HEOGXOAHMOCTH BHHYXKAEHHOA [POXOAKH
r/IMHACTHX TPYHTOB TBEpAOH H MOAYTBEPAOA KOHCHC-
TeHUHH (HanmpHMep, NPOCAAOYHHX H HaOyXalOmMHX) B
c/lyuasix, KOTAa NO pe3yAkTaraM ONHTHOA 3a6HBKH
cBafi MM MO ONKLTY CTPOHTEJBCTBA YCTAaHOBJEHO, HTO
HOTPY3HTh cBaH Ge3 JNHMEPHHX CKBAXWH He NpeACTaB-
JARETCA BO3MOKHHM;

B) CPay, MOTPYXKagMHe ¢ HCNOJHL3OBAHNEM NOAMH-
Ba TIPyHTa, NpHYEM NOAMHB He AOMKEH NPOH3BOAHTH-
cs Ha HOCjHeNHeM MeTpe MNOrPYXeHHS CBaH, 8 CBas
10axHa OhTb A0GMT2 KO MPOEKTHOrO OTKa3a.

IMoaMue nonmyckaerca NpeAyCMaTPHBATh MpedAMy-
IIECTBEHHO INpH HeOGXOAHMOCTH MPOGHBKH CBasiMH
6OJIbIIHX TOJI MeCYaHHX FPYHTOB.

K n.2.4, Cpan-KoNOHHH NpeACTaBAAIOT COGOfi pas-
HOBHJIHOCTh Xejje306eTOHHHX CBaif, Hajg3eMHad 9acTh KO-
TOPHIX CJAYKHT KOJIQHHAMH SZaHHS HAH COOPYKEeHMS.

Cpau-KoJIOHHH AJaHHOK 5—16 M, ceyeHmeM ot 200X
200 no 400400 mM u auamerpom 100—800 MM peko-
MeHAyeTCss NpUMEHAThr B KayecTBe ONOp COOpyKeHui
(TexHoJorgueckux TPyGONPOBOAOB, TPAHCHOPTHHIX raJje-
peli, TOCTAMEHTOB CTaTHYecKoro oGOpyZOBaHHS M AP ) ¥
KOJIOHH OJHO3TaXHHIX  CEJbCKOXO3ANCTBEHHBIX 3XaHWH
BHICOTOR 710 6 u mposteToM 20 21 M.

Inst onop TexHOAOrHYeCKHX TpyGONpPOBOAOB MOIYT HC-
HOJB30BATLCSA THIOBHE CBAM-KOJMOHAN KBaZpaTHOTO H MO-
JIOro KpyrJoro cedexud no cepum 3.015-5, ans oxHO3TaXK-
HBIX CeJIbCKOXO3AACTBEHHHX  37aHHll — JABYXKOHCOJIbHbHIE
CBaH-KONOHHHW panHoR 5—7,5 M, cewenuem 200X200 u
300X 300 My no cepru 1.821-1.

CBau-KOJMOHHK peKOMeHﬂyeTCﬂ NPpHMEHATh TpH Clo-
KOHHOM peJbede CTPOHTENbHOR MJIOMIAJKH C IVIMHHCTBIMH
TpyHTAMHM MHATKOMJIACTHUHOM, TYTONJACTHYHOK W TONyTBep-
O KOHCHCTEHUWH M C KeCYaHHMK TPYHTaMM cpelHell
HIIOTHOCTH

TTpuMenenue cBaf-KONOHH He AomycKaercs, Korja B
npejiejiax MOTPY:KAeMOH YaCTH HJIH NOA HHXKHHMH KOHLAMH
HX pacnoNioXeHh ciaOule TrpyHTH, (3aTopdOBaHHHE H
TOpd, WAL TIHHUCTHIE TeKydeH KOHCHCTERIMH B AD ) smbo
rpaBe/BICTHe IIeCKH, XPynHooGIOMOYHEE M IJIOTHHe Iec-
4aHHEe IPYHTHL




Ucnonpsopanne B KauecTBe CBali-KONOHH npenasapn-
TeJbHO-HAMPSKeHHbIX KeJie306eTOHHLIX CBall ¢ NPOJOJbHON
NPOBOJIOYHOH apMaTypofl, a TaK:Ke NpeABapHTeJbHO-HANpH-
XeHHBIX cBail 6e3 NONepedHOro apMHPOBAHHSA ¢ JOGHM Bu-
ROM NPOAOJILHOH apMaTypH He JIOMyCKaeTcs.

2.5. 3aGupHble jepeBsSHHHE CBaH MOAPa3RENSIOTCS
Ha:

a) uesabHHC, U3rOTOBASCMBE W3 OAHOro Gpesua,

6) cpolleHHbic MO AJAHE;

B) NaKeTHhbe, CIJIOYEHHB® H3 HECKOJbKHX HEJbHBIX
HJIH CPOIIEHHHIX MO JJiuHe 6peBeH HiH Gpychbes.

K n 25 JlepeBsdnunie CBaH, H3rOTaBJHBaeMHe H3 Ile-
Joro OpeBHa, uMmeloT OGuuHO Aauny 4,5—8,5 M H HuaMerp
B oTpybe 160—340 MM, Pexe npHMeHIOTCS CBaW H3
uespHHX 6peBeH AAMHOA f0 12 M.

3arotoBka nepeBsSIHHHMX €Bafi AJHHOA cBHme 16 M
NpeCTaBAseT 3HAYHTENbHBIE TPYXHOCTH Kak 1o or6opy
6peBeH Takoifi JJHHH, TaK H 10 BHBO3y HX C y4acTKa Je-
co3arotoBok Ilo STHM TPAUHHAM NPHMEHSIOT WAH CPOMLEN-
HBie CBaM M3 IByX (M Naxe Tpex) OpeBeH mo aJikHe, HJH
TaK HashbiBaeMHe HNaKeTHHeE CBaH, COCTOAIIME H3 HECKOJBKHX
GpeBeH Kak MO JJIAHE, TaK H HONEPEYHOMY CEYEHHIO.

ITakeTHble CBaM H3rOTOBJAAIOTCA HAAMHOH 0 25 M, mo-
nepeuyHbIM cedeHHeM (AmaMerpoM) Ao 600 MM u Gosee.

OcHoBHBIM HEAOCTATKOM CPOINEHHHEIX H NWAKETHHX CBafl
ABJISIETCS. BO3MOXKHOCTb PacCTPOACTBA CTHKOB NPH 3a6HB-
Ke, a TakXe B NOC/NeLyIOHIEM — DIKABJICHAE CTAfbHBIX 9a-
cTeff CTHIKOB, HAaXORALIMXCS B YCJIOBHAX TPYHTOBHIX BOJ,
arpecCHBHBIX MO OTHOLIGHHIO K CTaJH

JlepeBsiHHLEe CBaM peKOMEHAyeTCsi NPHMeHnTh B pafi-
OHaX, Flie JieC SIBJSETCS MECTHHIM CTPOHTEJLHBIM MaTe-
DHAJIOM, B LE/INX 9KOHOMHH GeTOHa H CTaJH,

2.6. HabusHne cBam mo cmocoly M3roToBJieHHS
noJApas3zensioTcs Ha

a) HaOWBHBle, YCTpauBaeMHeE MyTeM NpeHBapHTEb-
HOTO NOTPYXeHHs WNHBEHTAPHHIX TPYy6, HHXKHEH KoHel
KOTOPHIX 3aXPHIT OCTABJIIEMBIM B TIpPYyHTe GaliMakoM
uau GetouHON MPOOKOH, C TNOCJAEAYIOWIHM H3BJICYEHUEM
9THX TPY6 NMo Mepe 3aMOSHEHHA CKBaXHH GeTOHHON
CMechio,

6) HabupHble BHODOLITAMIOBaHHHIE, yCTpauBaeMble
B MpoOypeHHBIX MJIH B HPOGHTHIX CKBaXkHHax IyTeM 3a-
MOJIHEHHS! CKBAaXKHH KeCTKOo# GeTOHHOM CMechio, YmJIOT-
HAeMolt BHOPOUITAMIIOM, BLIIOJHEHHEIM B Buie TPYOH ¢
380CTPEHHHIM HHXKHYM KOHUOM M 3aKpelVIeHHWM Ha Heit
BuGpONOrpyKaTEIEM,

B) HaOuBHbie B BLIITaMTOBAHHOM JOXE, YCTpauBa-
eMble¢ NnyTeM BHILNTAMNOBKH B TPYHTE CKBAKUH MUpaMu-
HaJbHON MM KOHYCHOH (OPMH C IMOCIEAYIOLIAM 3amoJ-
HeHHeM HX GeTOHHOIH cMeChio,

r) GypoHaGuBHble C yIIMpeHMAMH B 0es HHX, yCT-
pauBaeMble B HEBOJAOHACHIIIEHHBIX I[VIMHHCTHIX T'PYHTax
6e3 KpemjieHHst CTEHOK CKBaXMH, a4 B OGBOJHEHHHIX
TPYHTax H B neckax ¢ 3aKpeIVieHueM CTEHOK CKBAXKHH
TAMHUCTBIM PacTBOPOM W/ HHBEHTaDHEIMH  M3BJeKa-
eMBEMH OGCaIHEIMH TPyGaMH M TOMHKO B BHAE HCKJIO-
9eHHs NPH COOTBETCTBYIOIIEM OGOCHOBaHHH—-OBCALHLI-
MH TpYGaMH, OCTABJISEMBIMH B TPYHTE;

I) GyponabuBHHle ¢ kaMydJsersol nsarofl, ycrpau-
BacMble IyTeM Oypenus CKBaXKHH C MOCJAeAyOWUM o6-
pa3oBaHHEM YIUHDEHHS B3DLIBOM W 3allOJIHEHHEM CKBa-
#HH GETOHROH CMechio

K n. 26 Ha6usuble cay, yCTpaHBaeMhbie B COOTBETCT-
BHY C MOAMYHKTaMH «a», «6> H «B», N0 HX Hecylledt cro-
COGHOCTH MOXKHO OTHECTH K 3a6MBHBIM, TaK KaK FDYHT
BOKPYT HHUX H NOJ HHXKHHMH KOHIAMH YIJIOTHAETCH Tak Xe,
KaK W TPH NOrpyXeHuu 3a6uBHHX cBafi Takue HaGHBHbIE
CBaH DEKOMEHAYeTC# NpuUMEHSATh BMecTO 3a0HBHHX cBall
TPeUMYIIECTBEHHO NIPH OTCYTCTBHH B 30HE HX NOIPYKEHHN
TPYHTOBBIX BOA, OCOGEHHO B CJyd4aHX, KOIZa 3aTPyAHEHO
noiyueHne 3a0MBHBIX Xese300€TOHHHIX CBall 34BOJICKOrO
H3rotoBJeHus, MO0 KOria 3acTpauBaeMasl TeppuTOpUs Xa-

panTepH3yerca pe3KHM KoJjeGaHueM YpPOBHA 3aJeraHHg Ma-
JIOCKHMAaeMBbIX H HeC)KHMaeMBbIX TPYHTOB.

Bypona6uBHbie CBan B HacTosilllee BpeMsl yCTpauBa-
1oTca AHaMeTpoM crBosa 400—1700 MM Osnm Moryr @mers
B HHKHeHl 4aCTH ywHperue IuamerpoMm Ao 3500 Mm Vct-
paHBalOTCsl TakHe cBaH (e3 KpeIVIeHHs MIH C KpellJIeHHeM
CTEHOK CKBAaXHHBI.

ByponaGusipie cBau, ycTpauBaempie Ge3 KpeleHus
CTEHOK CKBaXKHHBI, MOTYT HPHMEHAThCA B CJydasX, KOraa
CTPOHTEJIbHBIE IVIOWAAKH CJOXKEeHBl TVIHHHCTHIMH IPYHTaMH,
a rOPH3OHT FPYHTOBBIX BOJ B NEPHOA CTPOHTEJHCTBA pac-
MO0JI0KEH HHXe NATH cBaH, Takue yCJOBHA SIBJSIIOTCH HaH-
GoJsiee MpeANOYTHTENLHHIMH JJd NpHMeHenus GyponaGus-
HelX cBaill, IloatroMy 6yponabGuBHbie CBa® B JOCTaTOYHO
GonbuloM o(beMe NPHMEHRAIOTCA NPH CTPOHTENbCTBE Ha
NpPOCaJOYHHIX H HaGyXaIOmuX rpyHTax

B cayuasx, kor&a GypoHaGHBHBE CBaH NOJIKHH MpOfi-
TH B KPYNHOOOGJOMOYHHE TIPYHTH MNpH JIOGOH CTeneHH HX
BAAMHOCTH HJIM APYTHE BHALW TPYHTOB, 3a/ICralOMIUX HUXe
YPOBHSA TPYHTOBHX BOJ, IPOEKTOM JOJIKHO NpeiycMaTpH-
BaTbCA YCTPOACTBO cBafi C KpelJieHHeM CTEHOK CKBaXHH

KpetieHne CTEHOK CKBaXKHH MOXET OCYIECTBJASATHCH
(1pd NpHUMEHEHHH CHELHaJbHHX CTAHKOB) H3BJECKAEMEIMH
CTaJIbHHIMH (MHBEHTAapHHIMH) TpyGamHu.

Jonyckaercss Takke IS 3@RPENJVIEHHS CTEHOK CKBa-
XKHH B npoltece Hx OypeHusi ¥ OeTOHHPOBAHHS NPHMEHATH
[JIHHHCTHE PacTBOPH

pHMeHeHHE IJ51 KPemJeHHS CTEHOK CKBaXHH obcaX-
HHX TPY6, OCTaB/NsieMHX B TpyHTe, HONYCKAaeTcs JHUb B
caydanx, KOrga HpHMEeHeHHe APYrHX MeTONOB KpelJeHHs
OKa3HBAETC HEeBO3MOXHHIM, OrpaHuueHHe Ha MNPHMEHe-
HHE 3TOro MeToJa KpelIeHHS CTeHOK CKBaXKHHE BhITeKaet
rJIaBHEIM 00pa3oM M3 HEOOGXOAHMOCTH 9KOHOMHOTO pacxo-
Aa CTanx

Bypona6usHbie CBaH pEROMeHAyercss NPHMEHATb AJa
3falnii ¥ COOpYXeHu# Jno6Oro HasHaueHus (NPOH3BOACT-
BeHHble, OOlIECTBEHHBE, XKHJNEe H AP ) NpH GOJBIIHX CO-
CPeOTOYEHHBIX BePTHKAJbBHHX H TOPH3OHTAJBHBIX Harpys-
KaX, a TakXe Ha MJOWAAKAX CO CIOXKHBLIMH TeOJIOrHYECKH-
MH H JIPYTHEMH YCJOBHSIMH CTPOMTEJbCTBA.

BypouaGusHbe CBaH MpeRNOYTHTeNbHee NPHMEHATDH OpH
IjuHe Gosee 10 M, a CBaH MeHbIIeH AJIMHBI — NOj JETKHE
WM CpeJHHe HArpy3kH (HaNpHMep, IJis CeJbCKOXO3AHCT-
BEeHHHIX 3JaHH{), O0COGEHHO B CJAy4asix OTCYTCTBHS COOT-
BETCTBYIOIEH NPOH3BOACTBEHHONH 6a3ni, HeoOXOAHMOH AaA
H3rOTOBJICHHSI ¥ TPHMEHeHHs KeJe306eTOHHHX 3a6HBHbIX
cpaffi DyponaOuBHuie cBah PEKOMEHILYETCH TaKike TNpUMe-
HATH!

KOorja Heo6XOZHMa NpPOPE3Ka CBasiMHM Hachiledl CTsep-
JpIMH BKJIIO9eHHAMH (B BHAE OCTATKOB PaspylieHHHX 4a-
cTefl KaMEHHBIX, OCTOHHBIX, KeJNe30GeTOHHBIX KOHCTPYKLHMH
H T NI) HAN npope3Ka CJ0eB FPYHTA NPHPOJHOTO CAOKEHHS
B BHJe TBePALIX INIHHUCTHIX T'DYHTOB, CJ0eB C YacTo BCTpe-
YAOIWAMHCH BaJiyHaMd H T. I, He HO3BOJIAIOLIHX IIPOH3BO-
IHTb 3a0HBKY M1 BHOPONOIpYKEHHe CBaii;

B6/IH3M CYyLIeCTBYIOUIHX 3AAHHA H COOPYXKEHHH, B KO-
TOPBIX MOTYT BOSHHKHYTh HEAONYCTHMEE AedopMaliuK age-
MEHTOB HEeCYIIMX KOHCTPYXuu# uau oOOpPYIZOBRHHA NpH
3aGHBKe Wi BUOpPONOrpyKeHHH cBall.

2 7. Bypoonyckunie cBam no cmocoly ycTpoiicTBa
MOAPa3geNAWNTCA Ha.

a) cBau-cTOJAOH, yCTpaHBaeMble B INPEeABAPHUTEJBHO
NpOoGYPEeHHBIX CKBAaXKMHAX IyTeM YCTAHOBKH B HHX Tro-
TOBHX €Je306eTOHHBX NHIHHADHYECKHX HJH NpH3Ma-
THYECKHX 3JIEMEHTOB CIVIOIIHOT'O CEYeHHS CO CTOPOHaMH
uau puaMmerpom 800 MM H Gojee M IOCJIEAYIOMIEro 3a-
MOJNIHEHUS 3430pa MEXJIY CTeHKOH CKBAaXKHHBL H STHMH
anementamMy (IHpHHOX 5—10 cM) necuaHO-leMeHTHHM
pactesopowm,

6) Gypoonyckune cBam ¢ KaMydaerHol OATOH, OT-
JAHgaonuecs ot GyponabuBHEIX cBait ¢ kKaMydJeTHo#H
naTof (MOAMYHKT «4» m, 2.6) TeM, 4TO nocae 3anoJHe-




AAa  OeToHHOA cMeCHI KamydJeTHOro ymHpeHHS B
CKBaXHHY ONYCKaiOT TFOTOBYIO Xejle306eTOHHYIO cBaio
3aBOACKOT0 H3TOTOBJCHHA

K n, 27, Cpam-cron6ni pekoMeHZyeTcst HNPHMEHSATH
NPeHMYLIECTBEHHO AJA ycTpoficTBa (yHAaMEHTOB OMOpP MO-
€TOB, CTPOAMMXCA B paffoHax pacrnpocTpaHeHHA IyYHHHC-
THX TPYHTOB, NIPY HEBO3MOXKHOCTE 3a6UBKY CBaft B HuX
BBHAY HaJMHA IMIOTHHIX NECYaHHIX, TPaBeJIHCTHIX W raney-
HHAKOBHX FPYHTOB, B KOTODHX CTONOH nO/KHH OHTL 3aje-
JaHH MCXOAS M3 YCHOBHH BOCHPHHSTHA CHJI MOPO3HOTO my-
qenns.

IIpumenenne cBait-cron6os obecneunBaer MNOBHINEHHE
YDPOBHS MHAYCTPHMAJNH3ALWH CTPOMTENBLHHX PaboT B oOTHa-
JIEHHBIX pafioHax.

2.8, XenesoGeronusie ¥ GeTOHHHIE CBaH, KeJe3o-
GeTOHHBIE CBaE-0GOJIOUKH M CBaH-CTONIGH CleXyeT mpo-
eKTHPOBAaTb U3 TsXKesoro 6eroHa

apKa Gerona 10 NMPOYHOCTH HAa CXKATHE JAs 3a-
6uBHEY cBall u cBali-060/04eK. NOJAKHA MpPHHHMATHCH

He HMXKe INPOEKTHOH, YCTaHOBJEHHOH TOCYAdaPCTBEHHEI-
MM cTaHuapraM# Ha cBan H cBad-oBomowkn (FOCT
17382—72 u TOCT 19804—74).

Jns naGuBHbix CBall, cBail-cToJ160B H Pas3JUYHBIX
BHIOB 3aGHBHEIX CBafk 6e3 NpeABapHTENbHOrO Hanps-
KEHHs, Ha KOTODHE OTCYTCTBYIOT TOCYZapCTBEHHbIE
cTaHzapThH, ROJXKeH NpelycMarpuBaThcs GeTOH NpoexT-
Ho#t MapKu He mumxe M200, a 1na npeaBapHTENLHO-HaA-
NPsKeHHHX — He HuKe M300.

IlprmMevganune Jas xopoTkux HaGHBHHX csah
(anuHOK MeHee 3 M) JONMycKaeTCs NpPeAyCMATPHBATH
npuMeHeHHe TsXKeJoro GeTOHZ NPOEKTHOM MapKu He
Huxe M100.

K n. 28. B Hacrosinee BpeMsi NpoeKTHas Mapka Ge-
TOHa IO NPOYHOCTH Ha CXKaTHe, MOPOSOCTOﬁKOCTH H BOZO-
NPOHHILAEMOCTH MAJsi CBAl M CBaii-06009eK YCTAHABJIMBA-
erca FOCT 19804 0—78.

B cayuasx, Korza no HPOeKTy ¢Bafgmu NpelycMaTtpu-
BaeTCH BHHYXKIEHHAas Npo6GHBKa OOJILIMHX TOJMIL MECKOB,
NPONJIaCTKOB IVIOTHHIX NECKOB, NPOCJOEK TPaBHS HWIH NJa-
CTOB TBEPAHX N MOAYTBEPAHX FNHHCTHIX IDYHTOB (Hanpu-
Mep, MPOCaOUHKHX) H3-32 HeOGXOAHMOCTH NPHMEHEHHS MOo-
JI0TOB ¢ GOJibiION 3Hepritefi ynapa, Mapka GerosHa cBaft 1o
OPOYHOCTH HA CKATHE MOXKeT NPHHHMAThCA BHIIE NMPOEKT-
HO#, yCTaHaBAHBAEMO!H pAGOYHMH YEPTEIKAMH THHOBLIX KOH-
CTPYKIKi cBail.

Heo6xonuMast Ky6ukoBasi mpoyHocTh Gerona cBafi Ha
CHaTHe Oy, KIc/cM2, B 3TOM clydae AAs yCUEIHOA 3a6HBKH
cBait MOXer GuTh onpeseneHa no dpopmyae

3 IRNEEAYARNC AP
(E,, T3 Es)('+ o)*

rle O - MakcHMaJbHO Heo6XOAMMas A% 3aGHBKM CBan
SHEPrus yaapa MOJOTa, KIC-CM,
£ — TOMUHHA NPOKJIALKH B HATOJOBHHKE, CM, MPHHH-
MaeMana paHoH o6ulaHo 10—2 cM;
E, — MoRyap ynpyrocTH HPOKJAAKH, NPHHAMaeMHl B
caydae NPOKJAAKOK H3 ROocoK £, =3000 xrc/cm2;
! — nnvna cBan, cM;
E¢ — moaynp ynpyroctd Geroma, NpHEEMAeMHii pas-
oM Eg=3-10% Kkrc/cm?,
Q — Bec yaapHoit uacTH MoJIOT2, Krc,
g — Bec CBaH, Kre,
F— mIoWwanb NonepedHOro CedCHHs CBaH, CMZ,

2.9. )XenesoGeTonnnie pocTBepKu cBafumx ¢ynga-
MEHTOB CJIeAyeT NPOEKTHPOBaTh W3 TAXKenoro GeroHa
NMPOEKTHOH MapKH TO NMPOYHOCTH Ha CKaTHe HE HHXKe:

a) M MOCTOB, THAPOTEXHHYECKHX COOPYIKEHHH U
onop GOMbIIHX NEPeXOA0B BO3AYWIHLIX JIHHHH 3/IGKTPO-
nepegavm:

cGopruie — M 300;

MOHOJUTHHe — M 200;

6) AnA sxaHHA ¥ cOOpyXKemull, KpOME YKA3aHHBIX
B NMOANYHKTE €«a».

c6oprsie — M 200;

MOHOJIHTHHE — M 150,

BeTon asf 3aMOHONHYMBABHSA JKENE306€TOHHHIX KO-
JIOHH B CTakaHax CBafiHHIX POCTBEDKOB, a TaKk¥e Oro-
NOBKOB CRafi mpH COOPHHX JIEHTOYHHX DOCTBEpKax cle-
ayeT NpefyCMaTpHBaTh B COOTBETCTBHH C TpeGOBaHHA-
MH riaasw CHu N0 UPOEKTHPOBAHUIO GETOHHBIX M
KeJ1e300eTOHHBX KOHCTPYKuuf, NpeabasaseMbuME K Ge-
TOHY RIS 3alieJKM CTHKOB COODHEIX KOHCTDYRUHE, HO
He HUXKe mapku M 150,

Mpumeuanne, Ilpu npoekTHPOBAHHM  THIpO-
TEXHHYECKHX COOPYXKeHHA ¥ MOCTOB NPOEKTHadA wMapka
6erona A 3aMOHOMAYKHBaHNA COOPHHX 3JEMEHTOB CBalt-
HqHX (GYHRAaMEHTOB NO/KHA ObLITh Bbille HA OJHY CTY-
neHb MO CPaBHEHHIO C MPOeKTHOR Mapko# GeroHa coe-
IHHAeMBIX COOPHBIX 3JeMEHTOB.

2.10. IpoexTHyl0 Mapky 6eToHa No MOPO30CTOHKO-
CTH H BOJXOHENPOHHILAEMOCTH A KeJNe306eTOHHHIX 3a-
OMBHLIX CBalt KBAJPaTHOro ceueHuss (B TOM UHCAEe C
KpyrIoft IOJIOCTBIO), a TaKKe A Kee306eTOHHbX NO-
JHX KPYMIBX cBaf u cBafi-000J10Yex clefyeT HasHa-
yaTh B COOTBETCTBHH C TpeGOBAHHAMH TOCYXapCcTBEH-
HHX CTAHZAPTOB Ha YKasagHWe BmANM cBaft (I'OCT
19804—74 u I'OCT 17382—72).

Oas naGuBunix cBaff, csafi-cron6os @ Pa3NTHIHBX
BHNOB 3aGMBHHX cBaff, Ha KOTOpHE OTCYTCTBYIOT ro-
CyAapCTBeHHHE CTAHAAPTH, a TaKkKe AJf CBallHHX po-
CTBEPKOB INDOSKTHYIO Mapky OeToHa RO MOPO30CTOil-
KOCTH H BOJOHeNDOHMIAEMOCTH cClelyeT HasHavaTb B
COOTBETCTBHH ¢ TpeGOBaHHAMH HOPMATHBHHX JOKYMeH-
TOB MO NPOEKTHPOBAHHIO 3jaHHA H cOopyeuuft, B KO-
Tophix OyRyT npHMeneBn cBafinne $ynAameHTH. Ilpu
OTCYTCTBHH B HOPMATHBHHX JOKYMeHTax 3THX Tpe6o-
BaHmHA NPOEKTHYI0 MapKy GeTOHa MO MOPO3OCTOHKOCTU
# BOXOHENDPOHHL2EMOCTH CAeAyeT Ha3Ha4yaTb HCXOAA U3
TEeMNEPATYPHO-KANMATHICCKHX YCNOBM{ paRoHa CTPOH-
TeJAbCTBA M I'PYHTOBHX YCHOBHA SKCHAyaTaluu CBafiHhIX
¢$yHRAMEHTOB NPHMEHHTENHHO K COOTBETCTBYIOIULHM
TpeGoBauuAM, NpesbABASEMHM YKa3aHHHMH BHIlle To-
CYAapCTBEHHBIMH CTaHIapTaMH Ha CBaH KBaJAPaTHOTO
ceuennss (FTOCT 19804—74), mosnie KpyrJible W CBau-
o6oaoukn (FTOCT 17382—72).

Kn 210 oM. noscHeHns K n. 2.8,

2.11. CTHKE 3BGHbEB COCTaBHHIX KeJe306eTOHHBIX
cBail u cBafi-o6os049eK JOMKHE oGecneynBaTh

a) DaBHOMPOYHOCTb CTHIKOBOFO COGAMHEHHS W CTBO-
Jna cpad (cBaM-060AOYKH) HA OCEBLIE BJABJIMBAIOUINE M
rOPH3OHTAJbHHE HATPY3KH ¥ H3rHGAIOU{HE MOMEHTH, a
aaa $yfinamMeHTOB €O CBaAMH, paGOTalOIMHMH Ha BbHl-
JepryBaioliHe HarpPyskH, — TaKxKe Ha pacTArHBaioniHe
CHJE;

6) COOCHOCTH CTHKYEMHX IEMEHTOB.

K n. 2.}11. B Hacrosiee BpeMsi npHMEHAIOTCS COCTAB-
HHE CBaH CO CTHIKAMH PasjiHYHOR KOHCTPYKIHH, B YacTHO-
CTH CO CBapHbIMH H GOJTOBHIMH CTHKaMH.

Opunako sambosee NOJMHO OTBeYaeT TpeGOBaHUAM, yKa-
3aHHHIM B HACTOSeM NYHKTe, KOHCTPYKIHS CTHIKA, pPa3-
paGoraunas HUH ocuosanufi cosmectao ¢ IKB LTHUHCK
u HUHM)KBoM. DTOT CTHK COCTaBHHX CBait COCTOHT H3 Me-
TaJJHYECKQro CTaKaHa, >KecTKO SaKPEeHNEeHHOTO Ha HHK-
Helt YacTH cBaH, H M3 S2NPECCOBAHHOrO0 B HETO LUJIHHADH-
YECKOTO 3JIeMEHTa C JIerKOCKHMAEMHM B  IIPOAOJBHOM
HanpaBJienny HAPYMHHM CHOEM, YCTPAHBAEMOM B BepXHei
yacTu cBaH. JIAs DOBHINEHHA NAOTHOCTH COEAMHEHMS CThi-
KOBHIX NETAJIAX CMHHA@MbIfi CJIOA BHINOJAHEH C pudJeHHEM
Hapyxuufi 1nameTp UHJHHAPHYECKONR YacTH Mo pHpJeHHIO
npeBulillaeT BHYTPEHHHH JHAMeTP MeTaNIMYECKOro CTaka-
#a. CTHK NPOCT B MCIONHEHHH, HaZeKeH NMPH MOIPYKEHHH




cBay E B skcnayatauny CTHK HMeeT NPORROCTh, PaBHYIO
IPOYHOCTH CTBOJA COCTaBHBIX 3JeMeHToB cBail. [lorpyxce-
HHe CBaH C pa3PaGOTAHHLIM CTHIKOM BHITOOHAETCA MOYTH
6e3 OCTAHOBKH KOIpa, a CaMa CTHIKOBKAa OCYIReCTBJAETCs
32 HEeCKOJbKO yJHXapoB MOJOTa, He Tpebys NpH 3TOM HH
CBAapKY, HH CTHIKOBHIX 60JTOB, HM NMPOYHX aerane#t. Pacxon
MeTaniNa ®a cBailo Anuuch 15—18 w npu TakoR KOHCTPYK-
UM CTbiKa yMesblnaercs B 1,6—2,5 pasa 1o cpaBHeHHMIO
¢ ApyrumH, HanboJee COBepUIEHHBIMH CTHIKaMH.

Ha cocraBuple cBaM CO CTaKaHHHIM CTHIKOM He jpomyc-
Kaercs NepeiasaTh BHJEPIHBAIOIINE HATPY3KH.

2.12. C60opHble Keje306eTOHHBIE POCTBEPKH JIEHTOU-

HBle H O KYCTOB cBaft JOMycKaeTcs HPHUMERATb KAakK

LeJibHEIE, TaK H COCTaBHbe C YYeTOM TIPY30NORTLEMHO-

CTH TPaHCOOPTHHX CPEACTB H MOHTaXKHHX MEXaHH3IMOB.

K n 212 B mnacrosimee BpeMsi B IPOMBILIICHHOM
CTPOHTEJLCTBE NPH KYCTOBOM PACIOJOXKEHHH CBakd u And
GOJIBUIKHCTBA CAYYdeB PSXOBOTO HX DPaCHONOKEHHS IPH-
MEHSIOTCS MOHOJUTHLIE DOCTBEPKH.

C6opHbie POCTBEpKH HaXOAAT NMPHMEHEHHE NpeHMyIle-
CTBEHHO IPH CTPOMTE/]bCTBE HEKOTOPBHIX KHJHX 3JaHul B
ciyyae pPSAOBOTO pacnosioXKeHus cBaf, a Takke npH
CTPOHTENBCTBE NPOMBILIVIEHHBIX KOMINIEKCOB €  GOJbBIIBM
KOJIHYECTBOM OJHO3TaXHHX 3jaHuii. IIpw sToM Moryr nps-
MeHAThCA Kak COODHO-MOHOJMTHLIE, TaK H NOJHOCGOpHHE
HX KOHCTPYKUMK

CGOPHO-MOHOMHTHHE POCTBEPKH BHIMOJHAKTCA M3 KO-
POTKHX MOHOJNTHEIX Y4YacCTKOB, OO0LEAHHAIOUWHX  OJIOBHI
IBYX-Tpex cBali M YJOXEHHHX Ha 3TH MOHOJMTHbE yuacT-
xnﬂcﬁopﬂmx POCTBEPKOBEIX 6a/iok WJIH LOKOJABHBIX NaHe-
aeft,

O6vem cGopeoro GeToHa B TaKOM POCTBEPKE OGLIYHO
coctaBaseT okoio 75Y% obuero o6beMa pocTBEpKa.

[Tpu nomsocGopHEIX POCTBEpPKax B KauecTBe NMPQMeExy-
TOYHOTO 3JeMeHTa MeXAY roJoBofi cBaH H 6aakoit poct
BEpKAa HCIOJbIYIOTCA Kee30GeTOHHHe OrOJIOBKM  THIA
«koJioKoN» IIpHMeHeHHe OroOsI0BKOB, OHNHAKO, $H€ MNOJIHO-
CTBIO pemaeT BONPOC O JHKBHAAUHH MOKPHX MpPOLeECCOB
TNpH YCTpOHCTBe POCTBEPKA, Tak KakK TpelSyer 3aMOHOMAH4H-
BaHUA CaMHX OroJIoBKOB B cBs3W ¢ 3THM B psage caydaer
NPHMEHSIOTOA NPH HeGOJMbIGMX HArpy3Kax Ha cBam (RO
40 1) c6opHhie POCTBEPKH, YKAAXHBAEMble HEMOCPEACT-
BEHHO Ha roJIoBH CBafl MPEeRMYNIECTBEHHO HHPAMBRAJbHHIX
HJH TIPH3MATHYECKHX NPSMOYTOJBHOIO CeYeHHS.

C6opubie 627KH POCTBEPKOB MOTYT OHTh NpelABapH-
TelbHO-HAMPSIXKeHHHMY M C OGHIYHOH HeHanpsAraeMol ap-
MaTypoif

fopHbie pPOCTBEPKH TPeGYIOT TOYHOTO TOTPYXKEHHA
cBail KaK B IJiaHe, Tak K 1no BHcote Ilpn 3TOoM nonycru-
Mbie OTKJIOHEHMSi CBafi OT NPOEKTHOTO TMOJIOXKEHHUHA upH
cOOpHEIX PpOCTBEPKAaX MOJIKHH OHTb Gosee  KeCTKHMH,
YeM TIpH DPUMEHCHHY MOHOJHTHHX pocTBepKoB CTpouTens-
HHE Xe OPraHHW3allHH B HACTosiee BpPeMA OGHYHO HMEIOT
Ha BOOpYXKeHUH OOODY/IOBaHEE, KOTOpPOEe He obecneyHBaer
TouHo# 3a6uBku cBall. IlosToMy MOHQJHTHHE POCTBEPKH
Bce ellle uMmeloT Geapliee pacmpocrparende, uem cGopHue,

3. TPEBOBAHHA K H3bICKAHHAM

31. O6beM M COCTAB M3HCKaTeALCKHX PaboT nias
Ka)XJIO0ro 00beKTa, NPOEKTHPYEMOTo Ha CBaHHBWX (yH-
AAMEHTaX, JNOJIKHE OUpefessiThCAd NPOrpaMMoH, pa3pa-
60TaHHOA H3BICKATEJLCKOR OpraHH3allHeli 1O TeXHHUe-
CKOMY 3aRaHHI0 Ha TPOU3BOACTBO H3bLICKAHHH, BHAAH-
HOMY 3aKa34YMKOM (HDOEKTHO# oOpraHusauHel — rege-
pajbHEIM IPOEKTHPOBIIHKOM) B COOTBETCTBHH C Tpe6o-
auusiMu raaBel CHull na uHXedepHble H3LICKaHHA AAS
CTPOHMTEJIHCTBA H APYTHX KeACTBYIOIIHX HOPMATHBHBIA
JOKYMEHTOB M FOCYZ2pCTBEHHHX CTaHAZAPTOB HAa H3HI-
CKaTeJbCKHe PaloTHl MO HCCNeXOBAHHIO I'PYHTOB OCHO-

B RmuaumroM  CrpourenseTe  aas  5-—12-3TaxHmEX
KpynHONaHeJLHWX JXHAWX JOMOB Npu pacHerHeX Harpys-
Kax Ha cBaio A0 50 TC W OJHOPSIAHOM DaciONOMEeHHH cBal
nNpUMeHAIOTCA 0e3pOCTBEPKOBHE CBallHHEe (YHIAMeHTHI,
QCOGEHHOCTH NPOEKTHPOBAHHS KOTOPHX H3JIOXKEHH B HUPH-
JoenHun 12.

2.13. Jepesanuue CBAH ROMKHEL H3TOTABJAHBATHCSA
13 GpeseH XBOHHHX moOpoJ (COCHH, €J/H, JHCTBEHHHIIHI,
OEXTH) jAHaMeTpoM 22—34 cM H zauHoit 6,5 n 8,5 M,
orsevaioniux Tpeb6oBanuam I'OCT 9463—72.

Bpesna mis msroroeiieHHd cBafl XOMKHBI GHITH O4YH-
HleHsl OT KOpH, HapOCTOB H Cyyhes. ECTecTBeHHast Ko-
HUIHOCTD (cGer) OpeBeH coxpaHsercs., PasMepu mofe-
PeYHOro CeueHHs M IJIHHBI NaKeTHHX CBafi NpHHHMAIOTCs
N0 Pe3yJLTATAM pacuera H B COOTBETCTBHH C 0COGEHHO-
CTAMH NPOEKTHPYeMoro o6beKTa.

fNpumeuanne DBo3MOXHOCTL NpHMEHEHHS Ias
nepeBAHHMX CBaft GpeBeH AAHHOR GoJsiee 8,5 M xonyc-
KaeTcsl TOABKO MO COTJIALIEHHI0 C DpeANPHATHEM-H3ro-
TOBHTeJIEM CBal

K n. 2.13 Jna zepeBsHHHX CBAA JOJNKHH NPAMEHATH~
€A JileCOMaTepHAJI XBOWHHLIX IOPOX, YHAOBJAETBOpAIOmUE
Tpebosaunuam TI'OCT 9463—72 u I'OCT 8486—66.

BaaskHOCTR ApEBeCHHH JJIA H3TOTOBJEHHS cBak He
OrpaHHYKBaeTCH.

[Ipesmyurecrsenno st csaft ucoonb3yercs COCHa ®
JIHCTBEHHHILA.

K uncny HeXOCTaTKOB e€JH CJEAYEeT OTHECTH CYUKORa-
TOCTH H KOJKOCTb JPEBECHHH, UTO MOBHUIAET NPOLEHT Gpa-
Xa cpa# npu 3abuske.

CBan H3 JHCTBEHRHX NODOX, lepeBa, KaK OPaBHIO, He
M3rOTABAABAOTCS BCACKCTBHE HX MeHbINefl AO/rOBEYHOCTH
u Gommoft or6paxoBRE npu oTGope O6peBeH TpebyeMoi
JJHHH B NPSIMH3HLL.

2.14. CtukH GpeBen uJH GpycbeB B CPOHIEHHBIX [0

JJiAHE JepeBSIHHBIX CBasx H B MAKETHHX CBasx OCylle-

CTBJARIOTCA BOPHTHK C IEPEKPHTHEM MeTaJIHICCKHMH

HakJalKkamy uin naTpyO6kamy. CTHKY B NaKeTHHX CBa-

AX MOJMKHE PacnojaraTbCst Bpa3GeXKy Ha pPacCTOSIHHH

ApYr OT Apyra He MeHee 1,6 M.

K n. 214, Cponiensbie 0 jjaHe CBau H3 ABYX u Go-
Jlee GpeBeH CTHIKYIOTCH MeXZY COBOf CTAXKHHMH XOMYTa-
MH, a TaKXKe CTaNbHEIMH HJH JepeBSHHHMH HaKJaQKaMA
Ha Gonrax [l 3TOR LEAHM HCMONBIYIOTCA TakkKe o6pes-

KH crasphpix Tpy6 Ha pmc. | mpeacraenenn ofpasum
CTHIKOB

11) 70§ )
A IR
Hly
i \

Puc 1 Crmxn aepe-
BSBHbIX cBaf

BaHHA 3JaHuMii M COOpyXeHHH, a TakXe TpeGOBaHHAMH
paszgena 3 wacTosLleli rMaBH.

TexHnyeckoe 3afaiHe Ha NMPOH3BOJACTBO H3BICKARHH
IONKHO COCTABAATLCH TeHEPaNbHEM NPOEKTHPOBILHKOM
NpH y4acTHd OpraHu3alHH, paspabarTmBaiodiell MPOEKT
dynnamenta IlporpaMma JoaxHa OHTb COrJacoBaHa
¢ opranmsanueli, BHAaBlefi TeXHAHYeCKOe 3allaHHe Ha
NPOH3BOACTBO H3BICKaHR

n. 31 UsnickaTeapcKasd OpraHu3auMsi COCTaBJser

AporpaMMy ¢ y4eroM (OHAOBHX MAaTEPHANOB HHKEHEPHO-
TOONOTHYECKHX H3LICKAHKE B HaHHOM pafioHe W ONKTA
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CTPOMTENLCTBA M SKCMIyaTantal GUIH3PACHOJOXKEHHHX CY-
TECTBYIOMAX 3NAHHA HIH COOPYKeHud.

PeayapTaTel M3bICKaHHA MOJMKHH obecliedupaTh noJay-
ueHHe HeOOGXOAHMHX HNAHHHX AJIA pacyeTa CBaH H CBaHHHX
dyhnnamenToR no MepBOfi M BTOPOA rpynnam mnpeiesbHHX
cocTosTHHUi

Ilpn cocraBieHun nporpammn paGor ocofoe BHUMaHWe
clepyer o6paTHTh Ha HeoOXONHMOCTB orbopa 00pa3uoB
TPYHTa H3 CKBAaXHR H wWypdoB H NMpoBeAcHHS 3OHAHPOBA-
HHA Ha TaAyGHHAX HHXe NPEANioJIaraeMoro  UHOJIOXKeHds
HHXKHHX KOHUOB cBail Ecau 3apasee ycraHoBaeHa uene-
coo0pa3noCcTh MPHMEHEHNA cBahnbix (pyHRaMenToB, TO 00-
pasnnl FPYHTOB H3 BEPXHHX CJOeB MOryT OTOHpaThCs B
MeHbIIEM KOJIHYecTBe, HO NOCTATOYHOM MJISt TOro, YTOGHI
00 HX XapaKTEDPHCTHKAM ONpeJeNuTh CONPOTWUBJEHHE Ha
60K0BOH MOBEPXHOCTH €Baf

CJH Ha CBaH MOTYT NiepeAaBaTthcsi GoJblliHe TOPH3OH-
TajJibHble HATPY3KH, TO 0CO00e BHHMaHHE C.IeAyeT ofpa-
THTh Ha OTGOpP 0Opas3mOB TPYHTa H3 BEPXHHX CJIOEB, Ha-
YHHAS OT NOBEPXHOCTH NJ2HUPOBKH.

Ilpsn HasHaueHWH cOCTaBa H oObeMa H3LICKaHHH NOJ-
>KHB! YYHTRIBAThCH.

KOHCTDYKTHMBHBIE M  TeXHOJNOTHYECKHE  OCODEHHOCTI
NIPOEKTHPYEMBIX 3/laHMH H COOpYXeHHH (HaJdIue NOABa-
JIOB, 3ajoMeHWe OynAaMeHToB nojx ofopyAoBanue, Ha-
FPy3KH Ha MOJb, AHHAMHYECKHE BO3JeHCTBHA H T. M);

BEJIMYHHE H XapakTep Harpysok, HeHCTBYIOIHX WHa
(bynnamenr,

TpeGOBaHHA K BEJHYHHAM aGCOJIOTHBIX H HEPaBHO-
MEpHBIX 0CaJOK (YHHAMEHTOB NPOEKTHPYEMOrO 3AaHusA HAY
COOPYKEHHS,

BO3MOXKHOCTH HM3MEHEHHS THJDOTEOJOTHYECKHX YCJO-

Bliit B mpolecce BO3BeAEHHA M IKCIyaTauHH 3TaHHH II ¢oO-
ODYXKEHR,

BO3MOXHBIE BHJAB KOHCTPYKTHBHBIX pellleHIH CBauHbi
(yHIaMeHTOB (CBAaH-KOJIOHHBl, (YHAAMEHTH H3 OJIUHOY-
HHIX CBaH, OJHODs/HOE DACHOJNOXEHHE cBail, CBaHHHe KyC-
ThI HJIH 110JIS1) ;

HeoOXOAMMOCTh OLEHKH BO3MOXHOCTH [TOrpyXKeHis
3a0uBHBIX cBalt Ha TpeGyeMYIO BeJIHYUHY,
TEXHOJIOTHSI H3rOTOBJEHHA HaOGHBHHX CBal

32 Bce BHAM HHXEHEPHBIX H3bICKaHHUil, HEOOGAOZN-
MBIX 18 pa3paGOTKH NPOEKTOB CBAfiHbLIX QyHaa-
MEHTOB, ROJIXKHBl OCYILECTBAATHCH B KOMIJIEKCe NpO-
EXTHO-N3BICKATENbCKHUX })860'1‘, Kak NpaBHJIO, HA CTaaH'
paspaGoTKH TeXHHYECKOro (TexHo-paGo4ero) NPOeKTa B
cocraBe, oGecneyHBaionleM NOJyIeHHe

3) npeABapUTENLHHIX AAaHHHIX, NO3BOJSIOUIMX NPo-
eKTHOR OpraHH3alHH ONpeJeJHTb BO3MOXHOCTb H Le-
J1eco00pPa3HOCT, NPHMEHEHHS CBaHHBIX (QYHAAMEHTOB
(no pesyJapTaTaM OypeHHs CKBaXHH, HNPOXOZKH Wyp-
(0B, CTAaTHYECKOTO 3OHAHPOBAHHSA, JaOOPATOPHHIX HC-
caenoBaHufi TPYHTOB H TPYHTOBHIX BOL);

6) nosHBIX RAHHBIX, TpeGyeMBIX AJs COCTaBJEHHR
yeprexel cBafinoro ¢ynnaMenra (BHIGOpa BuAA H on-
penesenHs pasmepoB cBait u cBafi-ofonouex, ceafi-
cTos00B, a TakXe HX Hecyuwefi cnmocoOHOCTH M COOTBET-
CTBYyIOIEH pacueTHON Harpy3KH, IONyCKaeMmoff Ha cBaio)
H NOJIYYEHHBIX C Y4YETOM pe3yJbTaToB OypeHHs CKBa-
JKHH, NPOXOAKH IWYpJPoOB, 30HAHPOBAHUA H HCHBLITAHHA
[PYHTOB CTATHYECKOH HArpysKoi miTaMmaM# HJAM npec-
cHoMeTpaMH B Hpefesiax KOHTYPOB NPOEKTHPYEMBIX
sganuit (coopyxennit) Ilpu HEOGXOAMMOCTH Ha CTpOH-
TENbHON NJAOMIANKe NPOH3BOJNATCH TAKXKe HCOHTaHuA
cBafi HJAH CBajfi-060J09eK B rpyHTe IHHAMHYECKO# HJH
CTaTHYeCKOfi HATPY3KaMi, a IJs NJOMIAJOK, CJOXKen-
HHX HalyXalOIWMH TPYHTaMH, TaKxKe HCALITaHWE CBai-
IITaMIIOB CTATHYECKONl HArpy3koifi B COOTBETCTBHH C
JOTONHUTENBHHM TEXHHYECKHM 3ajaHHem (mporpam-
Mofi), BHIOAaHHHIM TPOEKTHOH opraHH3anHel — rexe-
PajiibHHM TIPOEKTHPOBIINKOM, TEXHWYECKOe 3aAaHHe JOoJ-
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KHO COCTABJATLCA € NMPHBJACUSHHEM OPraHM3aldH, Ppas-
pabarsiBatoutelt npoekT QyHIaMeHTa

B OTACNBHHIX CJydYasaX, Koraa NpH  BLINOJHEHHH
APOEKTHO-U3BICKaTeJbCKHX  paboT He HpeACTaBAseTcs
BO3MOXHHIM H3-32 33aHATOCTH CTPOHTENbHOR MJICHIAKKH
OCYIECTBHTh B NOJHOM OOBbeMe H3BICKaHHs, HeOGXOHH-
Mble fisi paspaGoTki paGouux uepTeed csaliubix Gyu-
NAMEHTOB, JAONYCKaeTCsd B BHAE HCK/IOYEHHS BHITOAHATDH
paboTh, CB32HHHE C HCIWTalHeM CBal, ecid OHM He-
06XOMUMEL, TOcJe PaspaGOTKH M YTBEPMK/JEHUsT TeXHI-
YeCKOro (Te'xﬂo-paﬁoqero) npoexkta Ilpu 3roM yrouneH-
ubie paboune uepTexu CBaMHBLIX (QYHAAMEHTOB H CKOp-
pPeKTHpOBaHHAasl CMeTa, cOCTaBjJeHHas 1O 3THM depTe-
JKaM, HO/DKHBI BHIABaThcsi 3aKasuHKOM J0 Havafla npo-
H3BaACTB2 palor

HDpumeuaunus 1, JluHaMHIecKOe H CTaTHYECKOe
HCIIHITaHHe cBall, cBait-00oJo4ueKk H cBaH-croabos caeny-
€7 BHIOJHATh, CO6/01ast TPeGOBaHHA roCcyZapCcTBeHHO-
ro CTaHZapra Ha MeTOLH IHOJIeBHIX HCHBITAaHHH CBail
(FOCT 5686—78), a MCHLITAHHSA TPYHTOB CTATHYCCKHM
H AHHaVHY€CKHM 3O0HAHPOBaAHHEM, npeccuone'rpnqecxum
MeTOAOM H LITaMHaM# — TPeGOBaHHSA COOTBETCTBYIOIHY
FOCYHAPCTBEHHBIX CTAHJAPTOR Ha METONH WOJEBHIX MHC-
nuiTankii rpynros cratuyeckum (FOCT 20069—74) n
zrHamnvecknm (FOCT 19912—74) sonampoBannem n
Ha METOAH HOJIeBH X onpeJeleHNil MOAYNsi pedopmanui
rpyura npeccuomerpamu (I'OCT 20276—74) u wrtau-
namu (TOCT 12374—66)

2 [IpepycmoTpexHbie MOANYHKTOM «a» I 32 H3m-
cKaTeabCkue paboThl MOTYT He INPOH3BOJAHTBHCA HJIH
MPOH3BOAKHTHLCA B COKpaIlleHHOM o0beMe, ec/iH HaHHbIE,
TpebyeMbie IJisi ONpellesleHHst TEAHHYECKOrO pPeuIeHAs H
BHAa cBafinuix dyHAaMeHTOB, MOTYyT ObITh MOJyHeHH 13
(OHIOBHIX MaTepHANOB NPOEKTHHX, H3BICKATENBCKHX H
IOPYTruX OpraHusaiif

3. CratuyecKie HCMBITAHEA CBal NpH UHAEHEPHBIX
H3RICKAHUAX, KaK MPaBHJIO, He CJeJIyeT N)OU3BOIUTH,
echn ¢ynnaMeHTs NpoeKTHPYIOTCS €O cBasiMii-crofika-
MH, 3a6naaeMbmn MOJIOTOM, 3HEprus yiAapa KOTOpOro
ynoBaetBopsieT TpeGoanmsim raasel CHEII Ha npons-
BOACTBO W TpueMKy paGoT nmo YCTPOIICTBY OCHOBAHMHIL
u yrnamentos Bo Bcex OCTasbHBIX CaAyYasIn BOMPOC O
HGOﬁXO}IHMOCTH CTaTHUYECKHX HCHNbITaHHII cBau onpene-
NAeTc® NPOEKTHOH  OpraHHsauuell, fApoeKTHpYyOUCi
cBaiiHHe (YyHIaMeHTHl, NpPH Bblavye 3a4aHHA Ha H2bI-
cKaHus

K n 32 CocraB u 06beM HHXEHEPHBIX H3BLICKaHHA
npH NpoexTHPOBaHHHM (PYHAAMEHTOB H3 BHCAYHX cBa#l on-
pelesigeTcs CorjacHo TPeOGBaHUAM Tabauuu Ipua 3 B 3a-
BICHMOCTH OT XapPaKTePHCTHKH MPOEKTHPYEMBIX 3AaHuil H
COOpYXeHHH H KaTeropuil CAOXKHOCTH FPYHDOBBIX YCJIOBHH
[Tpu pemensy Bompoca O HeOGXOAHMOCTH NPOBEXSHHS HC-
NbiTaHHA HATYPHHIX CBali TaKXe cJaelyeT PYKOBOXCTBO-
BATHCS Npua 3.

Flposenenne mpsu HSHICKAHHAX CHauaja KOMILIEKCA Pa-
GOT ¢ Heabl0 MOJIYYEHHS NPeABAPHTEJNbHHX H JHIUb 3aTeM
NOJIHBIX HAHHBIX NPEAYCMaTPHBAETCH, RaK NPABHJIO, TOJNbKO
NpH 3HaYHTEJBHHX O6BeMax paboT, TpeGyomux Gosee
G mec. B apyrux caydadx Takoe paculieHeHHe H3biCKaHHH
NPOK3BOAUTL HE ClefyerT.

H3pickaHnst cpasy B NOJMHOM obbeMe peKOMEHAYETCH
BHUTOJIHATb TaKXKe B TeX CAy4asX, KOrka AJi TeXHHYECKOro
NPoeKTa MOKHO HCMOJb30BaTh MAaTEPHAAL reONOrHYecKoro
dounga.

HHKeHepHO-TEOJIOTHUSCKHE H3BICKaHHs IJs YCTpOiicT-
Ba cBaffHX QYHAAMEHTOB JOJIKHEI BHNOAHATHCH B COSTa-
Be U 0GbeMe, 0GecReuHBaOIHX

1) onpenejeHue cTeneRH OXHOPOAHOCTH TPYHTOB H3y-
yaemofi nuomagku (IpH ITOM AOMKHO OHITH YCTaHOBJACHO
Halnade JHMH3 H TPOCJOeK, HapYyWalolHX JHTOJOrHIe-
ckoe eAnuooGpasHe CTPOEHHS TOMIH H MOTYIHX ABHTBCA




npugEHofl, yeAOXEsOmed BHNoIHeHne paboT no MOrpyxe-
HiO HAR yerpoftctsy ¢Baft);

2) ycTaHOBNERHe B IJaHe H Mo TI1yOHHE NOJIOXKEHHA
rpaHHH MeXRY OTAENBHHIMH JIITOJIOTHYECKHMH CJIOSMH, 2
TaK}Ke TFPaHAL, pasfeNdioluX OJMHOCJAOHHYIO B JHTOJOIH-
YeCKOM OTHOIUEHHH TOJIY FPYHTa Ha CJIOH, Pas3/HyaioliH-
€CA MO KOHCHCTEHUMH ([VIHHHCTBIE TPYHTH) HJH ILIOTHO-
cTe (mecuaHsie MPYHTH),

) BHIABJCHHE B M3yYaeMOW TOJILLE CJIOS, NMpH 3aray6-
JIEHHH B KOTOPHIi cBau OyayT oGnajath HanGoJplled He-
cywelt cnocoGHOCTbIO (HECYIlero cos),

4) nosyyeHHe AaHHHIX pJsl ONpEeRe]eHHst Hecymed
cnoco6HocTH cBall H MPOTHO3HPOBAHHS OCAROK COOpYXKe-
HHS,

ITocTaBiieRHbBIM 3aJauaM OTBEUAOT HHKEHepHO-Ie0J0-
rHUECKHE M3LICKAaHHS, BHIIOJHAEMble B CJAEAYIOIUEM COCTaBe
(ONHOM MMM HACTHUHOM).

6ypenne cKpaxxuh ¢ OTGOPOM MOHOJAHTOB, 0Opa3LoB
rpyHTa % Opob PYHTOBHIX BOJ,

JabopaTopHule OmnpejnejieHHss BHAA, COCTOSIHHA H
¢BOficTB FpYHT4 1O ©TOOpPaHHHIM 06pa3slaM H MOHOJUTAM,

HCTIEITAHHSA TPYHTOB 30HIHPOBAHUEM,

JIMHaMHYECKHe M CTAaTHYECKHE WCIHITAHHA HHBEHTapHbIX
cBafi MaJjoro ceyeHust (cBai-MozeneH, STAJIOHHHX cBak),

JAUHAMHYECKHE H CTaTHUYeCKHEe HCOBITAHHS HATYPHHX
cBaf;

NPECCHOMETPHYECKHEe HCNLITAHUSI TPYHTOB;

H)CI'IHTaHHH IPYHTOB CTATHYECKHMH Harpyskamp (mram-
TaMy

O6s13aTe/IbHEIMY  3JIeMEHTAaMM  M3HICKAHMI BO BCeX
chyuasx ABJAIOTCH OypeHHe CKBaXWH ¢ oT6opoM obpas-
10B IPYHT2 U IPYHTOBHIX BoJA M JabopaTopHHe HCChexo-
BaHHs 3THX 06pasloB, a NMpH HAauHe cBaff A0 16 M Takxke
HCNLHITARHS TPYHTOB CTAaTHUECKHM 30HJHDOBaHUEM

MoronuTal B 06pasusl TPYHTOB OTGUpaTCas MO
Beell ToMne ¢ RHTepBajoM He Gojiee 3 M Hx kosHuecTBO
ZO/KHO OHITH JOCTaTOYHEIM JJIA CraThueckofi o6pa-
Gorxu

IpuMennTeNbHO K IIPOEKTHPOBAHHIO CBaMHBX (yHAa-
MEHTOB CTaTHUeCKOe B30HJIHPOBaHHe TPYHTOB IPOBOLHTCA
B OeJAX

ofpefieleHUs] MOJIOXKEHHA B NJIaHe H mo ray6uHe KpOB-
JH HECYIIero CJ0s 71 BHCAYMX CBaH M KDOBJH CKaJbHHX
H KPyMHOOOJOMOUHLIX I'PYHTOB AJisi CBaf-CTOEK;

OLEHKH BO3MOXKHOCTH NMOTPY:XeHHs cBafi Ha NPBHATYIO
Ty6uny;

onpefieieHHs OMHOPOJHOCTH FPYHTOB B IJaHe H Mo
Tay6une;

YTOUHEHHS TPAaHHU MEXAY Pa3JIHYHLIMH JIHTOJNOTHIEC
KHMH CJHOSIMH, @ Tak¥Xe TDaHHL, Pa3meJsIOUIHX B OXHOM
JATOJOTHYECKOM CJIo€ YYacTKH pas/jHYHOM [JIQOTHOCTH H
NPOYHOCTH;

onpexeneHus Hecyuiefl crocoGHOCTH cBail;

onpejeneHnss (GH3UKO-MEXaHHYECKHX  XapaKTEPHCTUK
rpyHTOB, OCOGEHHO mecdaHBIX, H3 KoTOpHX oT6Op 06pasnon
€ HEHapyIueHHOA CTPYKTYPOft 3aTPYAHHTENEH;

BHOOpPA MECT DAacrHOJIOXKEHHSI ONMTHBIX YYaCTKOB JAJHL
ncc.gezxoaaﬂm TPYHTOB IPYIMMH MeTOJaMH H HCOBTaHHR
cBa

Cocrap ¥ ofbeMHn HHXeHeDHO-reosorHUecKnX pabor
IJs NPOCKTHPOBaHMA M YCTpoHCTBA (YHAAMEHTOB U3
cBafi-CcTOEK  ONDEAENAIOTCH HeOGXOAMMOCTRIO YCTaHOBJE-
BHA TiIyGHHH 3ajeraHus H penpeda KDPOBJH TPYHTOB, KO-
TOPHE MOTYT ObITH OTHECEHH K NMPAKTHUECKM HECHKHMAaeMHM,
2 TaKXe COCTOSHMS TaKHX I'DYHTOB B KpobJe CJ0A

Hsrpickanus A/ HPOEKTHPOBAHHA H CTPOHTEIBLCTBA HA
dysnaMeHTax K3 CBafi-CTOEK HOJ/KHH BKJIOMATb CAENYIO-
wxe BUAH pabor:

a) GypeHue CcKBaxuH ¢ orGopom o6pasnos A Of-
pélleJleHHS TIOJNIOXKEHHS KPOBJH IPaKTHIECKH HeCXKHMae-
MOro cJiosi ¢ 3arayGJenleM B NOCAeAHHH He MeHee uyeM Ha
1,6 M, 2 Mo TheM ckBaKHMHAM -—— HE MeHee YeM Ha 3 M,

6) crarhyeckoe nu60 AMHAMHHYECKOE 30HAMPOBAHHE
LISt YTOYHEHHS IOJIOXKEHHN KDOBJIM NPAKTHYECKH HECHKH-
MaeMoro cios M BHOopa cnocoba ycTpolcTsa cpai,

B} npoxoaky wypdos c orbepoM o6pasuos HapyleH-
HOH M HeHapYIIeRHON CTPYKTYpbl [/ XapaKTepHCTHKH
TPYHTOB KpOBJM IPaKTHYECKH HeCXKHMaeMOro CJaos mpu
HEBO3MOXKHOCTH OLGHKH €[0 COCTOSIHHA [0 CKBaXKHHaM;

T) MCHHTAHHUS HATYPHHIX CBail, HeOGXOLUMOCTb KOTO-
PLIX OMpeneNfAeTCA OpraHusaluell, Belyiled HIHCKaHus, H
corjacyercsd C OprakHaallHel, BbiAaBlUeH TEXHHYECKoe 3a-
JaHHe Ha M3BICKaHUS,

I) reodHsuyecKue MeTob

O6beMbl yKa3aHHbX PaBoT A0MKHE GHTb ZOCTATOU-
HBIMH JJISl TIOCTPOEHHMs Ha TomorpadHYeckHxX NJaHaxX H3Y-
YaeMblX Y9aCTKOB HB30THIC KPOBJH IPAKTHYECKH HECHKHMa-
eMOoro CJI0f TPYHTOB 4epe3 1 M B npeienax KOHTYpoB Opo-
EKTHPYEMBIX 3JaHHR U COOPYIKeHHH.

3.3. Ecnu kaxofi-1160 u3 mepeuucieHsHx B I 32
3/1CMEHTOB M3HICKaHHH MNpelyCMOTpeHR HpOrpaMMoi, TO
KOJIHYECTBO MX JUISI KaXKJOro 3/aHHs MJH COOPYXKeHHs
[O/IXKHO ObiTh He MeHee

6ypOBHX CKBaXKHR — 2,

ypdos — 2,
30HAUPOBAHUE — 5;
IUHAMHYECKHX HCRbITaHHil cBaft — 5;
CTaTHYECKHX UCMHTaHH{ cBaf, cBad-IITaMnon
HJH cBai-060J04YeK — 2;
HCUBITaHuil TPYHTOB CTaTHYeCKOH Harpy3Koi
UITaMIAMM WJIH npeccHoMeTpamu — 2.

KonnuectBo u mopsiaok or6opa o6pasioB rpyHTOB
JAS IPOH3BOACTBA JIAOOpPaTOPHEIX HCCIAECJOBaHHH YCTa-
HaBJMBAIOTCSI B IIPOrpaMMe Ha INPOH3BOJACTBO H3bICKa-
HHA B COOTBETCTBHH C TPEGOBAHHAMH AEHCTBYIOUIHX
HOPMaTHMBHHIX JOKYMGHTOB Ha HMCCJEIOBAHHS TPYHTOB
OCHOBaHH 3[aHHA W COOPYKEHHH, B TOM YHCAe oGn3a-
TesieH OTGOp 06pasiloB M3 IPYHTOB, KOTOphle 6yAyT 3a-
JeraTb HENOCPEACTBEHHO NOJ HHIKHUMHM KOHIAMH CBai
écnaﬁ-o6oaoqex, CBaH-CTOJN00B) M HHXKe HX B fpejenax

M

NMpuMmensanua 1 Ecam nuxenepHO-reosoru-
YeCKHe YCJOBUSN CTPOHTEJbHOH NJIOMANKM aHAJOTHYHEL
YCJIOBUAM TpuMHKaiolllefi K Hell TeppuTOpHH, A KO-
TOPOR YXKe HMEeTcsi AOCTATOYHBIH OIWT YCTPOHCTBA
cpafibix PyHAaMEHTOB, TO MO COTJIACOBAaHHIO C NMPOEKT-
HOW OpraHH3alHell — aBTOPOM MNPOEKTa (HYHAAMEHTOB—
JONYyCKaeTcs YCTaHaBJHBaTb COKpallieHHH#H oGbeM we-
cnenoBaHuR

2 Paspa6otka paGouux uepTexefi cBafinbix ¢ymH-
JaMEHTQB He AONYCKaeTcd, €CJIH B Npelenax KOHTYpa
NPOEKTHPYEMOTO 3IAHHS MJH COOPYMKeHHA WJIH BOJH3H
HErO (B0 5 M) OTCYTCTBYIOT CKBaXKMHH HA¥ WYPOH, Mo
KOTOPHIM HMMEIOTCH pe3yJabTaThl Ja6opaTopHBIX oOmpe-
Aenenuii (QHU3HKO-MeXaHHYECKHX CBOACTB TPYHTOB
K n. 33 Ilomumo cayyaeB, YKasaHHhX B Npua 3,
NnoJieBHE HCOBLITAHUA HaTyprIX cpalt HOJKHL BHIIOJMHATH-
Cf, €C/IM JPYrHe METOJH H3HICKaHHH He NMO3BOJSIOT yYecTh
cneyuguueckuil XapakTep Harpysok Juo [nal0F NPOTH-
BOpeusBhle pe3yJbTaThl  MCMuTaHMS HAaTypHHEX cBai
1eJleco06pa3HO HPOBOANTH TaKKe NPH MaCCOBOM MNpPOEK-
THPOBaHHH CBafiHHX (YHXaMEHTOB KDYIHHIX NpelnpHATHH
H MHKPODaHOHOB Ipa’kJAHCKOH 3acTPOMKH C LeJbI0 yTO4U-
HEeHHA SMIHPHUECKHX Ko3(pdHUNEeHTOB B (opMyaax pac-
yera Hecyulel CnOCOGHOCTH cBali MO NaHHBIM CTaTHYECKO-
TO 30HAHPOBARHS.

Bo scex cayuwasx (3a HCKMOYEHHeM cnenHaJbHO 060-
CHOBaHHHX B IpOrpamMme) HCIORITaHHS HAaTypHHIX cBaff,
€CIH OH¥ BHITOJHSIOTCS, NOJIKHBI NPOH3BONUTLCH KaK IH-
HAMMYECKOI, TaK H CTaTHYeCKOH HAarpyskoil

Crartudeckne uCHBITauus CBafi-iiTaMnoB uesecoobpas-
HBl DNpH HEOOGXOZHMOCTH Ppa3ZielbHOrO ONpefeNeHHsl Co-
NPOTHBJAEHMS TPYHTA NOA HHAKHHMH KOHIaMu H Ha 6Goko-
BOil NMoBepXHOCTH cBali B 3ToM cijiyuae HcnHTaHHA Opo-
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H3BOASATCA B CHGAYIOMIeA NOCAEfOBATENBHOCTH  HCHbi-
TaHUS NOX HHXKHUM KOHIOM, N0 GOKOBOH HOBEPXHOCTH |
CBaH-IITaMNa B UeJOM

TIpeccuomeTprueckue HCOHITAHHA NPOBOARTCS C LEJILIO
onpenesenyss JAeQOPMaTHBHBLIX XapaKTEPHCTHK  IPYHTOB
Aast pacdera cBa# M CBaWHBEIX QyHAaMeHTOB N0 aedopma-
IHAM Ha BEPTHKAJbHYIO U TODH3OHTAJbHYIO Harpysku
B rpyHTaX, HepiKaliMX CTeHKH CKBAXHH, UX cjlefyeT mpo-
BOJAHTL BO BCEX CAYUAAX

Hcnuranfin rpyHTOB WTaMOaMyu CAeAyeT NPOBOAHUTH B
OCHOBHOM C UeJbI0 YTOYHEHHS JJIA pacCMaTpHBaeMOH
CTPOHTENBHOA IJIOMIAJKH NepeXOiHblX Ko3(hdHIIHEeHTOB B
PEKOMEHAYEMEIX HODMATHBHHIMH JOKYMeHTaMH ¢opMyaax
ANt pacyeToB MO JAHHHIM 30HAMPOBAHHE H NPECCHOMET-
pHUECKHX HCHHTaHHE MoAy.sa Xedpopmauun rpynros Ilpu
3TOM TpeANoYTeHHe CHeAyeT OTAABATL HCHLITAHHAM TPYH-
TOB WITaMNoM naowafsio 5000 cM? B koTsoBaHax, mypdax
HJAH JYAKaX, TaK KaK JaHHbE WCOHITAHWH TPYHTOB LITaM-
moM 600 cM? B CKBaXXHHaxXx HeHaACKHH
3.4, Iny6uny OypeHHusi CKBaXHH, IpefiyCMaTpHBa-
eMylo B [porpaMMe H3bICKaTeJIbCKHX pabGoT C yueroMm
KOHKPETHBIX HHIKEHEPHO-Ie0JIOTHYeCKHX ycaoBui
CTPOMTEABHON NJOMAJKH W  Xapakrepa OPOEKTHPY-
eMHX 34aHu#i (coopyxeHHH), cllegyeT Ha3HayaThb HH-
JKe INPOEKTHPYeMOfl FIayOHHBI NOIpYXKEHHs1 HHIKHEro
KOHIla CBall, cBaii-060/104eK U CBaf-cT0J60B B HECKAJb-
HBIX TPYHTaX, KaK [pPaBHJIO, He MeHee 4eM Ha b M,

Jna xapkacHHIX 3JaHMl M COOPYXKeHHI C Harpys-
Kot Ha KYyCT BHCAIHX cBa#t u cBail-oGojiowexk GoJee
300 Tc, a TakXe NpH CNJOMHOM cBafHOM NoJe TOA
BCEM COOpYXKeHMeM raybuny Oypenust 50% KoaudecTsa
CKBAaXXHH CJeAyeT Ha3HauaTb HHXKe IIPOEKTHPyeMol
riyGHHBl TOrpy2KeHHst HHXKHero KOHIA cBalt MaH csait-
060JI09eK, KaK NpaBHaO, He MeHee 4eM Ha 10 M

Tlpu Heo6XOMHMOCTH ONHpaHHA HIH 3arayGneHus
cBail, cBaft-o60Ji0dex H cBai-CTOJAGOB B CKaJbHHE IPYH-
TH rAyOuza GypeHus CKBaXKHH AOJ/IKHA OHITh He Mehee
ueM Ha 1,5 M HMXe KOHHa cBa#l, ceafi-o6onouek u
cBafi-cton6oB TlpH Ha/NHM49HM B CKaJbHEHIX TPYHTaXx Kap-
CTa, NMPOCJOEK HECKAJbHOTO IPYHTA H APYIHX MECTHHIX
ocJjabJjennii TPYHTOB KOJIHYECTBO M TJyOHMHAa CKBayKHH
HasHaYaloTrcs N0 NPOrpaMMe H3BICKATENBCKHX pabor,
HCXOAS H3 OCOGEHHOCTeN  HHXKEeHepHO-FeONOrHYeCKHX
yciaoBHA Hccaenyemofi CTPOMTENbHOH NIOIMAAKH

IIpuMeganwsa: 1 B TexHuueckoM 3afaHuH Ha
NPOH3BOACTBO H3HICKAHHA  OPHEHTHPOBOUHYIO  NJIHHY
cBa#f, cBait-060Ji0d4eK H CBail-CTONGOB 1Jisi HasHayeHHs

4. OCHOBHBIE YKA3AHHA NO PACYETY

4.1. Pacyer cBafiHbix (QYHZaMEHTOB H HX OCHOBa-
HHi JOJIKEH NPOHSBOAHMTHCA MO NPeAeJbHHM COCTOSHH-
4M JABYX rpymm:

a) "o mepBo#l rpynne

N0 TPOYHOCTH KOHCTPYKIUHE cBai, cBafi-o6osouek
cBafi-cronGoB (HEXKe B HaCTosleM pasjiefie HMEHY-
eMHX Iyl KPAaTKOCTH OOHIHM HAa3BaHHEM <«CBaH»), a
Takxe cBallHHX pocTBepkoB (m. 42  Hacrosiued
raBH);

no Hecymedl CHOCOGHOCTH rpyHTa OCHOBaHHS CBail-
Hbox $ynnamentoB u cpafi (n 43 wacrosmefi riape);

no ycrofuuBocTH (Hecylllefi CIOCOGHOCTH) OCHOBa-
Hufi CBafiHHX (YBAaMeHTOB B LeEJIOM, €ClH Ha- HHX Re-
peAaloTCsi TOPH3OHTAJIbHHE Harpy3kd (NOANIOPHBIE CTe-
Hbl, GYHXaMeHTH PacHOPHBIX KOHCTPYKUH#i H AP ) BIH
eclii OCHOBAHHSL OTPAHHUYEHH OTKOCAMH, JHGO C/IOXKEHH
KpyTonajalomuMu caosMe rpyHra (n 8 12 macrosmeit
T/IaBH);

6) no BTOpO# rpymme:

Mo OcajKaM OCHOBaHAH cBallRBIX (YHIAMEHTOB OT

ray6uHn  GypeHHMR CKBa)KHH JONYyCKaercss ONpelensrTh
10 MaHHHIM O TPYHTAX, NOJYYEHHHM H3 QOHZOBHIX Ma-
TepHaJioB paHee INPOBEJEHHHX HHXXEHEPHO-TeoJorHye-
CKHX M3HICKaHuH WIH N0 AHAJMOTHUHBIM (yHKaMeHTaM
CMEKHBIX 3faHUfi H COOpYKeHuit.

2 Ias csail, paboTalomux TOJBKO Ha BBJEPrH-

BaHWe, IyOHHY OYpOBHIX CKBaXXHH ¥ 30HIHPOBaHHS
NPH UBBICKAHHSIX AONyCKaeTcs NPHHHMaTh Ha 1 M Hu-
XKe KoOHua cmaft.
K n. 34 Ilpu psjooBOoM pacmo/ioKeHHH CBall H  mpu
cBaliHbIX Kycrax ray6HH2 HCClefOBaHHf TPYHTOB Ha3Ha-
yaercs coraacHo TpebGoBanuam raasnl CHull 11-17-77 Ilpu
cBalinplx moasax pasMepoM GoJsee 10X10 M raybuHa Hc-
cle10BaHHsl JAO/XKHA TIPpeBHILIAaTe NpeanmojaraeMoe  3a-
ray6ieHHe cBait He MeHee WeM Ha IIHPHHY CBafHOTO MOJAsS
lMpy sanuquu CcJACEB NPOCAROYHHX, HaOyXalOIUX, 3aco-
JeHHbIX, CHAbHOCXKHMaeMhiX IPYHTOB (HJa, Topda, ridHHC-
CTHIX TPYHTOB TeKkyuell KOHCHCTEHIHMH) TJayGHHa HCChefo-
BaHUs ONPEAEJSETCS C yUeTOM HeOOXOZMMOCTH HX TPOXOJ-
KH CKBAXHMHAMH Ha BCIO TOMILY CJOf AJSA YCTAHOBJEHHS
rayOuubl 34JleraHMsA HOACTHJAIOMIMX TIPYHTOB H onpeje-
JIEHHS] HX XapaKTepHCTHK.

3 5. lInorHocTs mecuaHHX TPYHTOB AOJIKHA onpe-
ASMSATLCA B YCJAOBHSX MPHPORHOrO 3aJIeTaHHS IO JaHHEIM
30HIMPOBAHHA B COOTBETCTBHH C TpeGOBaHMAMH rocy-
JNapCTBEHHBX CTaHRAPTOB Ha METOAB MOJIEBOrO  HC-
nutanusy rpyuros cratuueckum (I'OCT 20069—74) n
nunamuyeckum  (FOCT  19912—74)  sonanpoBanHewm,
a2 KOrZa STO BOSMOXHO <— IO pe3yJbTaTaM HCHOHITaHHA
o6pasuoB rpyHTOB HeHapymiewHod CTPYKTYpH, OTO-
6pauHBIX u3 WYPHOB HIM CKBAXKHH B COOTBETCTBHH C
TpefoBaHHAMY HOPMaTHBHMX JIOKYMEHTOB Ha Hcche-
JIOBaHHE TPYHTOB OCHOBaHMfi 3RaHMA H CoOpyXKeHHt
Kna 385. ¥lpn HaJHYHH B OCHOBaHHH cBafl cjIoeB nec-
JaHHX TPYHTOB HeOGXOAAMO MOJNYYHTb B IpoHecte  H3hI-
ckaBu¥ Jaufpnle 06 MX NJAOTHOCTH. DTH RaHHHE HYXKHH B
TIEPBYIO OYEpenab:

a) AjA yCTAHOBJEHHS BO3MOMKHOCTH  HCHOJIb30BaHHSA
AeCUaHbLIX IPYHTOB B KauecTBe HeCylero CJos;

6) AJjs ONEHKH BO3MOXKHOCTH MOTPY)KeHHst CBaf,

B) IS NPHHATHS COOTBETCTBYKUIHX 3HadeHHH R w |
no tabn 1 = { raasu CHHIT 11-17-77 npu onpepenenuu He-
cymefi cioco6uoctH cpafl.

Texunueckve OCHallleHHe H3LICKATENbCKMX OpraHu3a-
Uit B Hacrosinee BpeMs MO3BOJSeT HaunGosee HOCTOBEPHO
onpenesATE APHPOAHYIO NJAOTHOCTL NECYaHHIX IPYHTOB HO
AaHHBIM CTATHYECKOrO 30HAMPOBAHHSL

BEePTHKaJbHHX Harpy3oxk (nmn 44, 7.1 u 72 wnacros-
weft rnaBu);

1O mNepeMeflieHHAM cBafi  (BepTHKAJbHBLIM, TOPH30H-
TaAbHHIM Ar B yriiaM NOBOPOTA rojiosu cBaft W) cos-
MeCTHO € FpYHTOM OCHOBAaHHA OT AGHCTBHA BEPTHKa/b-
HHIX, TOPH30HTaJbHHIX HAarpy3ok M MOMEHTOB (fpHJo-
JKeHHe K Hacroslllefi riase),

no oGpasosaHmo HJIH PaCKpHTHIO TPEUIHH B 3Je-
MEHTaX JKe/Ie306eTOHHHX KOHCTPYKUMA cBafiHblx (yH-
Aamentop (1. 4.2 HacTOsmedl IJiaBHI).

K n. 41, Pacuer xoucrpykmuii cBafi, cBaii-e6osnouex
H pPOCTBEPKOB MO NepBOA rpynie IpPEeAeNbHHX COCTOSHHNI
JAOJKeH MPOH3BOAMTLCA BO BCEX CIyYasX Ha BePTHKaJb-
Hble H TOPH3OHTaJIbHHE HArpy3KH IO NMPOYHOCTH MaTepHa-
Ja cBait M cpafi-ofonoueK, a TaKiKe HO Hecymed crnocoG-
HOCTH PYHTA OCHOBAHHS.

Pacuer cBafiHnix ¢yHIaMeHTOB 1O BTOpPOH rpynfe
npeAeNbHBX coctosinnfi (o nedopmaunusiM) CiaeAyeT npo-
H3BOAHTb BO BCeX BHAAX TPYHTOB, 3a HCKJIOUEHHEM Tex
ClyuyaeB, KOrad cBaH H CBaH-000/I04KH ONHPAIOTCA Ha




KPYNHOOGJIOMOUHBIE TPYHTH, NJAOTHbLIE NECKH M TBEDAbIe
KOPeHHHe TJIHHb, TZe pacueT Mo ocajkam ke Tpefyercs
Sror pacuer Tpefyercs TakXKe TpH NepeRaue Ha CBaH ro-
PH3OHTaABHEIX HAT'PY30K, KOTOPhIE MOTYT BLI3BATb Cyille-
CTBeHHHE TOPH3OHTaJbHEIE CMelleHHs (YyHIaMEHTOB

Pacuer cBaiiibix PYHLAMEHTOB ONOP MOCTOB H BOAO-
nponycksHx TPY6 HPOH3IBOAMTCA IO NEPBOH rpynne mpe-
JNEeMBHBIX COCTOSIHMEI ¢ IpOBePKOA OCaJlOK H rOPH3OHTaJb-
HHX CMelleRnii Bepxa omop [Tocsiennee oGyci1OBJEHO TeM
4yT0 ()yHZaMEHTH OHOP MOCTOB BOCHDHHHMAIOT KPOMe Bep-
THKaJIbHHX 3HAYHTEJbHBlE POPH3OHTAJbHble Harpy3KH (XaB-
JienHe TPyHTa HA YCTOM, HeyPaBHOBeUIeHHH pacnop apoi-
HHX MNpOJeTHHX CTPOeHHH H AP ), a ¢(yHRAMEHTH BOJO-
NPONYCKEHX TPy6 Ha HeyeTOHUYMBHX FpyHTax (rue
NPHMEHAIOTCH CBaH) NOABEpXeHH BO3ACHCTBUIO HOCTOSIH-
HOR rOPH30HTaJBLHOK HarpysKH, NPOABJAIOWENCA BCAEACT-
BHE PaClON3aHHA HACHIIH.

Ho o06pa3oBannic H pacKPHTHIO TPeIUHH PACCTHTHI-
BalOTCA Kelle306eTOHHLIE 3J1eMeHTH cBafinoro (yHAaaMmeHTa
B COOTBETCTBHH C HOPMAaMH HPOEKTHPOBaHHA XKeJezoGe-
TOHHBIX KOHCTPYKmuii (rnaBa CHall I1-21-75)

4.2, Pacuer U0 DPOYHOCTH KOWCTpYxum#k cBak =

B) AnA ¢yHAaMEHTOB MOCTOB MNPH BLICOKOM pOCT-
BepKke KO3(DHMHEHT HAAEKHOCTH NPHHHUMaeTcss B 3a-
BHCHMOCTH OT oOuiero XoJjiH4ecTBa cBafi ¢yHAaMeHTa
noj onopy

npr 21 cBae u Gonee ERu=14;

or 11 mo 20 cea ka=186,
» 6 » 10 » kg=1,65,
» 1 > 5 » kg=l,75;

pb_— 1%actle'maﬂ Harpyska, Tc, JonycKaeMas Ha cBaio'

puMmeuanua 1. [lpu pacuere cBaii BCex BH-
OB HAa BHEpruBaHue, a cBaii-o6ojouex um cBafi-croa-
60B TakXe H Ha BAaBJIHBaHHe K PacyeTHOM Harpyske HJu
K NPOJOJBHOMY YCHIHIO, BO3HMKAIOIIEMY B HHX OT pac-
9eTHOM Harpyakd, nepesasaemoli ma csaio N, Tc, crae-
AXyer npu6aBiaTb COOCTBEHHH BEC CBaH, CBaH-060J04-
KH HJIH CBaH-cTCAGa.

2. Ecin pacuer cBafiHnx (YHAAMEHTOB NPOH3BO-
AHMTCA C YyYeTOM BeTPOBWX H KPaHOBHX Harpysok, To
nepesaBaeMylo Ha KpafiHue CBaH pacueTHYIO HarpysKy
paspemsaerca nosuimate Ha 20% (xpome GyHAAMEHTOB
onop JauEuf aneKTponepenavH).

Ecau ceax QyHAaMeHTa ONOPHl MOCTA B HampasJje-

cBafiHHX POCTBEPKOB HOJHEH MPOH3BOAHTLCH B 3aBHCH-
MOCTH OT HX MatepHaja (kene3ofeToH, GeToH, Apese-
cyna) coorpercTBenHo no raase CHall mo npoekrnpo-
BaHHIO GETOHHHIX H 2KeJe306eTOHHHX WAH, MO rJaBe
CHull no FpoekTHPOBAaHWIO HePEBAHHBIX KOHCTPYKH,
a B HeOOXOAMMHIX CJayyasix Takxe no raasam CHall
no NpPOEKTHPOBAHHIO MOCTOB M TPY6 H IO APOEKTHPO-
BaHHIO GETOHHBIX ¥ JKeJe30GETOHHHX KOHCTPYKUME THA-
POTEXHHYECKHX COOPYKeHHH C yueroM ROHONHHTEIBHHIX
TpeGoBanyii, B3noxKeHHbix B on 46, 52 1 5.3 u B npu-
JIOKeHHH K Hacroslllelf raabe

Pacuer sneMeHTOB 2Kesle306eTOHHHX  KOHGTPYK-
UMl cBafiHblx (yHAaMeHTOB mO 06pa3OBaMHIO H pac-
KPHTHIO TPEUIMH J[OJKeH HPOM3BOAHTLCA B COOTBET-
crBuy ¢ TpeGoBanusamu raase CHuIl no npoekruposa-
B0 GCTOHHBIX H 2Ke/e306eTOHHMX KOHCTPYKUHE, a B
HeOOGXOMUMEIX CAy4asiXx TakXe M B COOTBETCTBHH C
tpeGoBakmaMu raaBmt CHull no npoektupobanuio Ge-
TOHBHX H e/ e300eTOHHEIX KPHCTPYKUHH THAPOTEXHH-
4eCKUX COOPYXKEHHX

4.3. Cpalinme  ¢yngaMeHTHl W cBaM IO Hecymed
CMOCOGHOCTH TPYHTOB OCHOBAHHMS NOJMHBI PacCuuThl-
BaThesl O opMmyie

N <—=P, ()]

Fle N — pacueTHast Harpy3ka, TC, nepejaBaeMas Ha
cBai0 (MpOXOJBHOE YCHJHe, BO3HHKalIlee B
Hell OT pacyeTHHIX HArpysoK, JAEHCTBYIOIIHX
Ha QyHaaMeHT NpH Haybosee HeBHTORHOM HX
coueTaHuH), ONpelensieMasi B COOTBETCTBHH
C YVKa3aHMAMH pa3fiena 8 Hacrodllled raaBhHl,
¢ — pacuetHasl Hecymlasd cnocoGHocTp TpYHTa oOC-
HOBaHHS ONHHOYHON CBaH, TC, Ha3HBaeMas B
JanbHefilleM HJS KPaTKOCTH <«Hecyule#h cro-
coGHOCTBIO CBaH», onpeaeaseMass B COOTBeT-
CTBHH C YKa3aHHAMH pasienoB 5 H 6 Hacros-
uefi TVaBH,
ky — x03pdHIHEHT HANeXHOCTH, HPHHUMAEMbil
DPaBHBIM
a) ecaM Hecyulas cnocoGHOCTb CBau ONpejesieHa
pacyeToM, B TOM UHCle 0O Pe3yJbTaTaM AHHAMHYECKHX
WCTILITAHUH CBail, BHINOJHEHHRX 6e3 yuyera yNPYrHx Je-
dopMauni rpyura, — kg=1,4;
6) ey Hecywiafl CrIOCOGHOCTL CBaM  OfpefesieHa
10 pe3yJhTATAM MNOJEBHIX HCNBITAHUN CTATHYECKOH Ha-
Tpy3koll WJIH pacuera MO pesyAbTaTaM CTaTHYECKOroO
30HAMPOBAaHHA IPYHTA, a TaKke MO pe3y]bTaTaM Au-
HaMHYECKHX HCNLITAHUA CBall, BBINOJHEHHBX C YYETOM
ynpyrux nedopmanufi rpysra, ks=1,25,

HHHM JefCTBHA BHEIIHHX Harpysok o6pa3yioT OXHE psn
HAH HECKONbKO PAAOB, TO HNPH Y4YeTe (COBMECTHOM HJIH
pa3fle/ibHOM) Harpy3oK OT TOPMOKeHHs, KaBJeHHs BerT-
pa H Jbja, HaBala CyJAOB NEpelaBaeMyl0 Ha cBalio pac-
YeTHYIO HAarpysKky AoONycKaeTcs NOBHIaTL Ha 10% npu
weTHpex cpasix B pAAYy H Ha 20% npH BOcbMH H Gojee
cpaax. Tlpg npoMexyTOMROM KoJHYeCTBe cBalfi NPOLEHT
TOBHINEHNS PACYeTHON HATPY3KH OmpeAefeTcs MHTeprno-
Jsimed.

Kn 43 <B». Ina pyHRaMeHTOB ONOP MOCTOB  INpH
HH3KOM pOCTBEPKe NpHHHMaercsi kx=14 Be3aBHCHMO oOT
KoJMUecTBa cBafi QyHAaMeHTa

IMNpusenennne 3HaveHHss KO3IG(DHUHCHTOB HAKEIKHOCTH
OTHOCATCA K CJaydYasM, Korlla Hecyillas CIOCOGHOCTH cBait
(GyHAaMEHTOB MOCTOB oupelejeHa pacueroM. Ecam Hecy-
WAan CnocoGHOCTh oupefie/ieHa MO Pe3yJbTaTaM HX CTaTH-
YeCKHX HCOMTaHui, cheRyeT NPRHEMATDH

B Cydae BHICOKOrO POCTBEpKa:

npu 21 cpae H Goaee kn=1,25;
ot 11 1o 20 cBaii ka=1,45;
»6 » 10 » ky=1,50,
»1 » 5B s ka=160,

B CJaydYae HH3KOro oncmepxa ka=1,25

K n 43, npumeu. 2. Ileperpyska xpalieux cBafl B
Kycrte B paamepe 20% mnx HecyleHi CIOCOGHOCTH BO3MOX-
Ha C YYeTOM CJefYIOIUX IOJOXKeRHuH:

a) BeTpoBHE W KPAHOBbiE HArPY3KH NPHHHMaloyCa B
COOTBETCTBHH C yKasaHusmu raasnl CHull 11-6-74 «Ha-
rPY3KH u BO3ReHCTBHSI» [IpH NPOGKTHPOBAaHHH BEHICOKHX
COOpY:xKeHuil (AnMOBHE TPYOH, OallHH H Hp) BeTPOBHE
HArPY3KH YYHTHIBAIOTCA B COOTBETCTBHH C AefCTBYIOIUMH
HOPMaTHBHHIMH JOKYMEHTaMH Ha 9TH COOPYIKEHHH,

6) npH yuere AedCTBHs BeTpa, a4 TakikKe NPH HaJHYHH
KPaHOB, HATPy3Ka OT KOTOpPHX cocraBaseT Gojee 30%
CYMMapHbBiXx Harpy3ok Ha OyHAaMeHTH

PH CTPOHTEALCTBE NPHYANLHHX COODYMKEHHH KpaHO-
Bag HArpyska AOJKHAa YYHTHIBATBCA KakK [OCTOSIHHAs

VYToyHenne cmocoGoB yueTa KPaHOBHIX HarpysoK Ipx
NPOEKTHPOBAHUH CBAaHEHX GYHAAMCHTOB MAOJIKHO BHIIOJ-
HATBCH Ha OCHOBaHHH pe3yibTaToB HabmioReHHH 32 ocaji-
KaMu CBaHHHX (YHIAMEHTOB NIpPH MHOTOKDaTHOM JeHCT-
BHH KPaHOB 10 peXHMaM, COIVIaCOBAHHHM C TEeXHOJIOTaMH

44. Cpafiupie QynfaMeHTH B LEJOM H CBaH, pac-
CUHTHBaeMble [0 NpeAeNbHHM COCTOAHHSAM BTOpOil
rpynas (no aedopManHAM), NOMKHH YIOBJETBOPATDH
yeaosuo S<<Snp [2(2)],

ITo pamee feficTBOBaBIUHM HOPMaM INPOEKTHPO-
Batina ceafismax dysaamenros CHull II-B.5-67* P ume-
HOBAJaCh «HecylleH CIIOCOGHOCTBIO CBAH».
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TAe S —pacueTHas# BenHunHa Aedopmannu (Ocaakw,
nepeMeNIeHHs H T. 1) CBaH H CBaHHOTO
¢dynnamenTa B IEJOM, ONpefenfeMas pac-
4YeTOM O yKas3aHuaM mn 45 u 46 paspena
7 B TMpHAOXKeHHd K HacTosmiell riase;

Syp — NpelelbHO jomyckaeMas Beanuwta aedop-

Maiun (OcaixH, DepeMellleHHss H T 1)
csafinoro ¢yHaaMeHTa, yCTaHaB/HBaeMasi B
3ajauvi Ha NPOEKTHPOBaHWe, a NpPH OTCYT-
CTBHH €e B 3aJlaHHH — IPHHHMAETCH 1O Npe-
JEJbHO HNOIYCKaeMbM pgedopMauHaM, ycra-
HoBsieHHBIM B raase CHull no mpoektrpo-
BaHMIO OCHOBaHuWEl 3xaMmi W coOpyxkeHuft

4.5. Harpysku u BosgeficTBHsl, YuHTLIBaéMHeE B
pacuerax cBaiiHHX (YHZAMEHTOB, [IOJ/UKHB OIpeje-
aarbess 1o raasaM CHull marpysks u  BO3geficTBHSA,
OCHOBHBIE TIOJIOXKEHHS  IIDOEKTHPOBAHHS  CTPOHTENb-
HbIX KOHCTPYKUHH M ocHoBaHuH B Heo6XORMMEIX Cay-
yagx Harpy3ku H BO3JAeHCTBHS NO/KHB ONpeNeNsiThes
Takxke no riasam CHull. crpomtesscTBo B ceficMu-
9eCKHX paHoRax, NPOeKTHPOBaHHe 31aHHA H COOPY-
HeHHA Ha noApabaTHBaeéMHX TEPPHTOPHAX, HPOEK-
THPOBaHHE MOCTOB H Tpy6, HArpy3xu H BO3ReACTBHA
Ha THAPOTEXHHYECKHEe COOpPYXKeHHs (BOJHOBHe, Jelo0-
BHE H OT CYAO0B)

Ipu sToM pacuer cpailibix ¢yHAaMEHTOB H HX OC-
HOBaHufI 1O Hecymeil cnocoGHOCTH ROJNKeH IPOH3BO-
AHTBLCA Ha OCHOBHHIE COYETAHHS PACUETHHX HArpysoK
¢ Ko3((hHEUHEHTOM NePerpyskd, NPHHAMAaeMBIMH B COOT-
percrun ¢ Tpe6oBaHuAMH riaaB CHuIl Ha Harpysku u
BO3feHCTBHSA, a pacuer OCHOBaHHA CBaHHHIX pyHRaMeH-
toB no AepopMallHsM — Ha OCHOBHHE COYeTaHHA pac-
YeTHHX HArpy30K € KO3pPHLUHEHTOM Heperpyskd, pas-
HHM eJunHile

PacueT 0CajloK ONOp MOCTOB NPOH3BOAHTCSI TOJABKO
Aa jeficTBH¢ NOCTOSIHHHIX HArpy3oK, a FOPH3OHTalb-
HHX CMellleHH#I Bepxa ONOP B HaNPaBJeHHAX Kak
BHOJb, TAK H MONEPEK OCH MOCTa — Ha codeTaHHe MNo-
CTOSIHHHX H BPEMeHHHIX HATPY30K.

Ilpu npoexkTHpoBaHuH ‘CBafiHbIX  ¢yHXaMeHTOB,
ycTpanBaeMBIX B OCOOHX HPHPOLHHX YCJIOBHAX, H NpH
JeficTeiH OCOOBIX Harpy3ok (ceficMHYecKHX, BO3jelcT-
il ot pedopmanmii 3eMHOA NOBEPXHOCTH HpH Hompa-
60TKax TEPPHTOPHH WM Jp) KPOME YKasaHHHX BhIlle
pacuetoB cBafiHEIX (YHXaMeRTOB H HX  OCHOBaHHH
JOJIKEeH NPOH3BOAHTBCA TaKie pacder HO Hecyuleii cno-
COUHOCTH Ha ocobble couyeTaHHsi HAarpysok, a B HeoG-
XONUMHX CAydasx (HanpuMmep, npH NOApaboTKe TeppH-
TOPHH) — ¥ 0O HedopMaitusm

4.8, Onpenenenne uecymell crnocoGuoctn P u Je-
dopmauuit S cBa#i, pocTBepKoB, CBafiHHX YyHAaMeHTOB
B HEJOM M MX OCHOBaHHA XOJXHO BHIIOJIHATBCA pac-
q9eTOM COTJIacHO TpeboBaBHAM HacTOAMEN TIJIaBH, HC-
NOJNb3YA pacueTHHle 3HAYEeHHS] XaPaKTeDHCTHK  Mare-
puanos M rpyHroB IlpH Haj uYHH De3yJLTATOB HOJGBHX
ACNHITaHAR (B COOTBETCTBHH ¢ TPeGOBaHHIMHM, IIpHBe-
nerHniMA B 0N 6 1—6.9 umacrosmefi IyaBHW) Hecymas
CNOCOBHOCTL CBafi HOMKHA | ONPENeisiThC € YTeTOM
PeSyNLTATOB, NMOJIYUEHHHX NHPH CTATHUECKOM SOHAKPO-
BaHH{ TPYHTOB HJIH IO NAHHHIM JWHAMHYECKHX HCMH-
Tanuft cBaf, JAHGO NPHHUMATLCH HEMOCPEJCTBEHHO MO
pesynbraTaM MCOLITAHHA cBadi CraTHIECKON Harpyskoh

HMopn TepmusoM <«XapaKTEPHCTHKH [PYHTOB» (Jle-

5. PACHET CBAH, CBAN-OBOJIOMEK

AyeT IOHMMAaThb NPOYHOCTHHE H AebopManHOHHBE Xa-
PaKTepHCTHKH TPYHTOB (Yroa BHYTPEHHETO TPeHHS (¢,
VAeNbHOE CUenJeHHe ¢, MOAyJab NepOpMalHH HecKaJb-
#ex rpyntoB E), a Tamike ofbeMHBIi BeC TpyHTa y
Kpome TOro, K pacieTHHM XapaKTepHCTHKaM TpPYHTOB
B HaCTodiefi r/1aBe OTHeCeHH TaKXe pacueTHEIE COINpO-
THBJICHHs1 TPYHTOB R NOA HMXHHM KOHUOM H [ Ha Go-
KOBOIl TIOBEDXHOCTH cBaM, & TaKMKe pacyeTHble BeJHTH-
ue xosdbuiuenta nocresn rpysra € na ux OGokoBOR
TIOBEDXHOCTH

PacteTHbie 3HaueHHA XapaKTepUCTHK TPYHTOB @,
¢, E n ¥y ciepyer onpefleNiTh B COOTBETCTBMH C Tpe-
6opanuamu raaps CHull no.npoextTuposanuio ocHosa-
unit sxanuit u coopyxenust u FOCT 20522—75, orpauu-
yuBas OpH 3ToM KoshduuaeHTE 6e30MACHOCTH MO TPYH-
Ty kr A OUpefeNieHHsi YIVIa BHYTPEHHEro TPeHus Q1 M
yAe/NbHOTO CUENJVIEHHS ¢1 3HAYeHHAMM COOTBETCTBEHHO
1,1 u 1,5 B pacuerax no nedpopmaussm HOMyCKaeTcs
NPHHHMATh [Jst ONpefejeHHs] BCEX DACUETHHIX Xapak-
TEPHCTHK TPYHTOB kp=1.

Pacuetune conpotusienus tpyHtoB R u f, Hc-
noab3yemue B dopMysax AJas onpefeieHHS HecyuleH
CTIOCOGHOCTA cBafl, NOMKHH NDPHAHMATBCA B COOTBET-
C€TBHH ¢ YyKa3ayHamu mr 54—5 1] nacrosutefi raasu
Pacuernnie 3maueHns xodpdHuueHTa nocrean rpysra C
npA pacveTe cpafi Ha TOPHIOHTAAbHLIE HATPY3KH Clie-
Ayer npHEuMaTth 10 ¢opmyne (3), mnpusesenHoRt
NpUJIoNKeHHN K HacToAllel raase.

PacuetnHHe XapDAKTEPHCTHKH MATEpHAJIOB CBall H
POCTBEPKOB RQIMHH NPHHAMaTbCA no raaBam CHull
Ha DpoeKTHPOBaHHe GeTOHHHIX H ¥KeJNe306eTOHHHX HJIH
JlepeBAHANX KOHCTPYKuUMH, a NI MOCTOB — MO TiaBe
CHuIl na npoekTHpoBanne@ MocTOB H TPYO.

4.7. Pacuetni- KORCTpYKIHA cBaft Bcex BHAOB cie-
AyeT NPOM3BOAMTL HE YCHAHS, nepefaBaeMHe Ha HHX
OT 3/laHASL WM COOPYXKeHHH, a 3a0MBHHX CBafi, KpoMe
TOro, Ha YCHAHS, BO3HEKSRIOUIAE B HHX OT COGCTBEHHO-
IO Beca NpPH HMX H3TOTOBMIEHWH, CKJIAAMPOBAaHHH Y TpaH-
CHNOPTHPOBAHAH, & TaKXKe NPH KX HOABbeMe Ha Koliep
3a OAHY TOUKY, yfla/leHHYIO OT roaosH ¢safi ma 0,3 L
(rae L — nauua caH).

Yeunne B cBae (kak Ganke) or BosdeficTBHS cOG-
CTBEHHOrO Beca C/IeAYeT OnNpefeNifith ¢ yueToM xo03pdn-
LMEHTa AHHAMHYHOCTH, JaBHOro"

TIpH pacuere mpounocTH — 1,5;

12510 #e, 10 06pasOBaHHIO M PACKPHTHIO TPEIHH —
¥

B arux caydasx koapduunneHT neperpysku kK coGer-

BEHHOMY BeCy CBdH NPHHHMAaeTcA pPaBHHM eJHHHIe
K m 4.7, Oukcuposauuas TOYKA, YZAJEHHafg OT TIO-
JIOBH CBap- BAH ¢pan-o6onouxd Ha O3 L (rae L — pauua
cpaH WM CBaH-000MOYKH), Y KOTOPOA 3akpemisercs TpocC
NpH nepeMelUeHUH M NONBEMe Ha KOHep, COOTBEeTCTBYeT
CIIeNMaJbHO SaJOMeHHOMY B CBae HITHPIO, a B cBae-060-
JoYKe — OTMeTRe, HAHeCEHHOfl HecMEBaeMORl Kpackofi.
Caenyer o6paruth BRHMAHME, QTO IOABEM HA KOMEp 3a
neTmo Bo H30eafive €@ BHPHBIHHA H YBEJHUEHHA Ha-
npsxeHnil B ceae e AORYycKaercs.

4 8. CpaH-KOJOHHE C/ellyeT PacCUHTHBATh KaK 3a-
GupHpe XenesoUeTOHHHE CBaH ¢ VUETOM AOHOJHHTENb-
nHx TpefoBannfi, conepxamuxcs B pasgene 14 macros-
el raaBH, a TAKKe {10 NPOYHOCTH H YCTORUHMBOCTH
KaK 3JeMeHTH Kapxaca 3fganus.

1 CBAR-CTOJIBOB NMMO HECYUWEHA CIIOCOBHOCTH

OBHIHE YKA3AHHSA

, 5.1. Hecymywo cnoco6Hocte cBaft BCeX BHIOB,
cBaii-060J09eK # cBak-cToJ060B ClefyeT OMpelesTe Kak

16

HAWMERMUE® B3 aAHaueHHi Mecymiefi cmocobHOCTH, NoO-
AYUGHHHX [0 CHEAYIOMUM ABYM YCJIOBHAM:

@) U3 YC/OBMSR CONPOTHBICHHS IPYHTA OCHOBAHHS
cpaht, cpal-efonouek # cpafl-cTenB0B B COOTBETCTBHH €
TpeCopanuang, npMBEAeHHLIMKE B 1. 5.4 — 512,



6) 13 YCTOBHA CONPOTHRJIGHHS MaTepHata cBafl,
cpaii-o60s09ek K cBafi-cTosilOB B COOTBETCTBHH C Tpe-
Gopannamu nn  52—5.3 u raas CHull no npoextapo-
BaHHI0 GeTOHHHX M Keae3006eTOHHBIX HAH JAEPEBAHHBIX
KOHCTPYKHH#t, a B HeoOXOAMMHX cCllyyasx — IJ1aBl
CHull no nBoexrupoaaHmo MOocToB H Tpy6
K n 51. Pacuer necymeli cnocofSsocTH cBaii Bcex

BHEAOB 110 TpelesibHHIM COCTOSHHAM NepBOfl rpymnel mpo-
H3BOAHTCA KAaK H3 YCJIOBHS CONPOTHBJCHHA TPYHTa OCHO-
BAHHS CBaH, TaK H H3 YCJOBHA COMPOTHUBJNEHHUSt MaTepHa-
A8 CBaH MPH BO3MEHCTBHH PACYETHHX BEPTHKAJBHHX H
FOPH3OHTANBHHX HAarpy3oKk OTO O3HauYaeT, YTO HOJXKHHI
BHMOMHATLCA 062 YKa3aHHHIX YCJIOBHSI A ONpeRe/AoLIuM
NpH YCTAHOBJIEHHH KpHTepHS Hecyllleli CMOCOGHOCTH CBaH
ABASETCA MeHblilee H3 ABYX 3HauyeHHii

PacueT CONpOTHBJNEHHA MaTepHajda CTBOAa CBaH AQJ-
XKeH TNPOH3BOAHTBCS Ha YCHJAMA OT BceX AeficTByIOLUX
SKCIIyaTAUHOHHBIX HAarpy3oKk (BepTHKAJWHHX M TOPH3OH-
TaNbHHX)

Ilpu pacuere AepeBAHHHX CBafl ciejyer HMETh B BH-
2y, 4TO B mpoliecce 3KCmAyatauuH ApeBecHHa cpaft Gyner
améts 100%-Hyl0 BNMaXKHOCTD,

IIpr pacuere Hecywie#i CHOCOGHOCTW MO MaTepHaay
cBafi, paboTaiomux B ¢yHAAMeHTaxX CHelHalbHHX COOpY-
XeHBH, CleAyeT NOJNb3OBAaThCA JMONONHHTENHHHMH YKa3a-
HMAMH Ha NPOEKTHPOBAHHE 3THX COODYIKEHHH,

52 Ilpy pacgere cpaii, cBafi-ofonouex W csail-
cTon6oB MO NPOYHOCTH MaTepKaia cBale (cBalo-06o-
A09KY H CBalo-cTosi6) caefyeT paccMaTpHBaTh Kak
CTepXeHb, XECTKO 3alleMJICHHBIA B TPYHTe!B CedeHHH,
PacmoNOXEHHOM OT NOJOMBH pPOCTBePKa Ha paccTosi-

nup [, ONPERCAREMOM 10 (opmyJe

2
=1+ . (33

Tae ly— QnEHa ydacTKa CcBa, CBaH-060JO4KH H CBaH-
cronfa OT TMOAOWIBE PpOCTBEPKa JAO YPOBHA
MOBEPXHOCTH TPYHTa, M,

ag — ko3pdRrumenT xedbopmauud, /M, onpenense-
mMuft no dopmyne (6) npaioXKeHHA K HacTos-

ulefi niaBe,
Ecn ans HaGHBHHX cBa#i, csafi-o6osodek H cBalt-
cToN60B, 324e71aHHHX ‘B CKaJbHHH TFPYHT, BeIHYHHA

?>l (rae | — rayGuna norpyxeuus nHalupHOH cBau,

csﬁn-oéononxn HAH cBau-cronba), To ciaefyeT INpPHHH-
Mars ly=Ilp41.

K n. 52, Vuer npogosbHOro u3ru6a HPOH3BORRTCH
N0 MeTony, NMpPHHATOMY AJsA pacdeTa UeHTpaNbHO- B BHe-
UEHTPEHHO-CXKATHIX  SJEMEHTOB., YCJOBHA  3aleMJICHHA
BEDPXHEI0 KOHIA CBaH NPUHAMAIOTCH B COOTBETCTBHH C
KOHCTDYKTHBHHM DeUIEHHeM Y3ja  CONPSIKeHHS TOJOBH
CBAaH C POCTBEPKOM, HAcafikol M APYTHMH SJieMeHTaMH
Huxnicio wacTb cBaft mpH pacyeTe Ha NPOROJLHHI H3THG
YCIOBHO CYHTaIOT KeCTKO 3allleMJICHHOH B TpYHTe

Tlpunatad B nyHKTe pacyeTHas cxema npexHa3Hauena
AN ydyeTa mponoJbHOro u3ruGa csaff, cBaki-000i09eK H
ceaii-cronGon (onpenesenuss THOKOCTH) M HE HOJMHA HC-
HOABb30BATHCA AN ONPEAEAEHHS PACUCTHHIX 3HauYeHHH H3TH-
GaolEX MOMEHTOB H TOMEPEUHHX CHA B MX CEMeHHAX, KO-
TopHe CNeAYeT ONPEeRSINTb COIVIACHO NPHJAOMEHHIO K IJiaBe
CHull 11-17-77.

53. Tlpn pacuere Hecymelf cnoco6HOCTH RaGHBHBIX
ceali Mo MaTepHajdy pacueTHoe CONPOTHBJIEHHe GeToHa
clteflyeT ONpefeaATh ¢ YYETOM NOHHXKAoUEro Kosddu-
unenta ycnosuii paGotn ms==0,85, npeaycmorpensoro
raasofi CHuIl no npoekTHpOBaHHIO GETOHHHX M XeJje-
300eTOHHHX KOHCTPYKUMA IS 3JiIeMeHTOB, GeTOHHpYye-
MHX B BEPTBKa/JbHOM JIOJIOKEHHH, @ TaKXKe JNONOMHH-
TeNBHOTO TOHHKAKAIEro KoatdriHenta ycaosuil pa-

3244

GOTH, YYHTHBAWILErO BJHAHAe crnocofa NPOH3BOACTBA
cBaftHHX paboT:

a) B WIHHHCTHX TpPYHTaX, KOHCHCTEHHHMS KOTOPHIX
no3soJisieT GYPHTL CKBaXKHHH H GeTOHHpOBaTh HX 63
KpelIeHH CTefloK, MPH NOJIOKEHHH TOPH3OHTA TIPyH-
TOBH)]{ BOA B NEePHOL CTPOHTEAbCTBA HMXe NATH CBafl
me=1,

6) B rpyHTaX, Kpem/JeHHe CKBaXKHN H GeTOHHpOBa-
HHE B KOTOPHIX OCYIRECTBJIAETCH C NpHMEHEHHEeM H3-
BJeKaeMHX 0O6calHHX TPY0 NpH OTCYTCTBHH BOAM B
CKBa)kAHaxX (T.e. NPK GeTOHHPOBaHHHE CYXHM CHOCOGOM),
me=0,9;

B) B rpyHTax, GypeHHe CKBaXHH B KOTOPHX HpoO-
H3BOAHTCSE C NpHMEHEHHEM M3BJCKaeMHX OGCaAHBEIX
Tpy6 H GetonupoBaHMe HOA Boxod, ms=0,8;

T) B rpyHTax, GypeHHe CKBaXHH B KOTOPHX Ipo-
H3BOAATCA 1OA TJHHHCTHM pacTBopoM (6e3 OGCamHBIX
Tpy6) H GeTOHHpPOBaHHe TNOA S5THM JKe PacTBOPOM,
me=0,7.

Mpumeuanne. BeronHpoBanue MOX BOAMA HaH
NOA TAHHHCTHIM PacTBOPOM  JOJIZKHO BECTHCh TOJIbKO
meroaoM BIIT (BeprakanabHo nepememacmefics Tpy-

6ul).

K n.53. Tonuxawomue xoshpuuueHTH ycaosnfk pa-
Gotn ms=0,85, npexycMaTpHBaeMble M3 YCJOBHS OCJOX-
HeHHA GEeTOHHPOBAHHA 3JCMEHTOB B BEPTHKAJbHOM IO0JIO-
KeHnH, H KoshORmHeHTH ycnoBEH paboTH, NpPexycMOT-
peHHble TMOANYHKTAMH <«as—«T», JOMKHH YYHTHBATHCH
He3aBHCHMO APYr OT ADYra NyTeM B3aEMHOrO HX HepeM-
HOXKEHHS

CBAKH-CTOAKH

54. Hecymyo cnoco6uocts @, TC, CBaH-CTORKH
3abuBHOft KBafApaTHON, NPAMOYrOAbHOA HIH TMONOH
kpyraolt nuamerpom no 0,8 M u cBaH-O60MOUKH, HaGHB-
HOH CBaH B cBaH-cTON6a, ONAPAIOUIHXCH Ha TPAKTH-
YeCKHM HeC)KHMaeMHP! rpyHr (opHMevaHme K m.2.2.
HacTosmeR rAaBH), CAeAyeT onpeAeants no dopmyie

& = mRF, 14(4)]

rae m— koapduuMeRT ycaoBuii pabOTH CBa® B IpyH-

Te, NpHHHMAeMEH m=1;
F —npomage onupaHHA Ha TPyRT CBaH, CBaH-

ofonoukH u cBau-cTon6a, M?, MNpHHHMaemas
ANs cafl CIVIONIHOTO cedeBHS PaBHOR mioma-
Id TONepeuHOro cedeHHs, a A MOMHX KPYyr=
JIHX ¥ cBafi-060JI04eK — paBHO$ NOMANH MO«
TMepedHOro CeueHHA HETTO NpPH OTCYTCTBHH
3ANO/MHEHHS MX NOJAOCTH GETOHOM M MJOmAaiH
TOTNEpeuHoro cedenus GpyITO UNPH 3amosHe-
HHH 9TOA TOJOCTH GEeTOHOM HA BHCOTY He Me-
Hee Tpex ee AHaMETPOB;

R — pacvyeTHOe COmPOTUBJEHME TPYHTZ NON BHIXKHHUM
KOHLIOM cBaH-cTOfKH, TC/M2, npHAHHMaemoe:

a) nas BCex BHAOB 3alHBHHX cBaff, ONMHPAIOMHXCH
HUKHAMH KOHIOAMH HAa CKaJbHHE H KPYRHOOOJNOMOUHHE
(BanyBHBe, raseUHAKOBHe, MEGeHACTHE, rpaBufinble i
ApecBSHHE) TPYHTH C NECUAHHM SaNOJHHTENEM, H B
c/y9ae OMHPAHWSL HA IJARHCTHE TPYHTH TBEPROA KOH-
cucrenuun (KpoMe NOKDOBHBIX CO CTeNeHbIO BJAAIRHOCTH
G085, a Tamxke Jeccos, JeCCOBHAHHX M HaGyxaiwo-
mrx) R=2000 rc/m?;

6) nns HabuBHHX cBafl, cBail-o60si049eK, 3anonug-
eMHx GeTOHOM, H CBali-CTONGOB, 3a1eNAHNNX B HEBHBET«
peasift CKaMbHHE rpyHT (Ges clabhIX NMPOCHOCK) He Me-
Hee ueM Ha 0,5 M, 1o dopMyae

kg

= % (3 + 1,5)a (5

w



rie RY, — nopmatnBHOe (cpemmee apmpMeTHuecKoe

3HaveHKe) BPEMEHHOE CONPOTHBJCHHE CKAJb-
HOro TpyHTa OZHOOCAOMY CIKaTHIO B BOAO-
HACHIUIGHHOM COCTOsIHHR, TC/M?,

by — ko3dpuuMenT Ge30MACHOCTH NC IPYHTY, Npy-
HuMaeMuilt kr=1,4;

hg — pacyernas rayGuuna safenxu HaOHBHO cBaH,
CBaH-OOOMIOYKH H cBam-cTON0a B CKaJbHHIH
TPYHT, M;

d; — HapyXHBifi AHAMeTp 3ajeauuofi B CKaJb-
HBlA FPYHT YacTd HabuBHOA cBaH, cBaH-060-
JIOYKH H CBaH-CTON02, M,

B) nJa cBafi-060/09eK, pABHOMEPHO ONMPaeMBix Ha
HOBEPXHOCTD HEBHBETPEJIOTO TPYHTA, NPHKPHTOTO clioeM
HeCKaJbHHX HepasMHB3eMblX I'PYHTOB TOJMIIHHON He Me-
Hee TPeX ANaMeTpoB CBau-0G0JO0UKH, o hopMye

H

CXK
= . 6(6
Y {6(6)1
by R':,K n kp — obGo3nadenus Te Ke, uro B hopmyne

[5(5)1.

HDpumevaune [lpy Haaumiuy B OCHOBAHHH 33~
6uBHbIX ¥ HAaGUBHHX cBail, cBal-060N04€K ¥ CBaH-CTOJ-
GOB CH/BLHOBHBETPEJIBIX ¥ BHBETPEJHX, @ TaKXe pasMmsr-
qaeMbX CKaJbHHX FPYHTOB BONPOC O HA3HAUCHUH BeJH-
YHEL HOPMATHBHOTO CONPOTHBJICHHS FPYHTA Ry, HOJKEH
pemathcsl NOC/Ie BHNONHEHHS CTATHYECKMX WCHHTAHHW
rPYHTOB INTAMIIAMH MO pe3yJbTaTaM HCHLITaHUsS CBail,
cBafi-060/10ueKk H CBafi-cToN00B CTaTHYeCKoii Harpyskoi
K n54. laa cBaii-cToek, paboTaiollux Ha BePTHKaJb-
HYI0 Harpy3Ky H ONHPAIOIMAXCA Ha CKAJLHBIA HAH HPaKTHYe-
CKH HECKHMAeMHil TPYHT, YIATHBAETCA TOJBKO CONPOTHBIIE-
HH@ TPYHTa OCHOBAHHS IIOJ HUXXHHUM KOHUOM (NOAOINBOM)
CBaji BCeX THTIOB ¥ CBaii-000J0YeK, TaK KakK CONpPOTHBJCHHE
TpyHTa Ha GokoBok (HApYXHOX) NOBEPXAOCTH MOXKET mpo-
SBHTBbCH TOJBKO B Npouecce nepeMellleHnsi (0calku) cBau
Taxkum o6pasoM, B 3TOM NMYHKTe HaloTcss pEKOMEHAALHY MO
pacueTy CBaii-cTOeX, TOJ KOTOPHIMH IIOHHMAmOTCA He IIpo-
CTO cBaH, nepepaoiiye GOMBUIYIO 9acTb HarPY3KH Ha PPYHT
CBOHM HHXHHM KOHILOM, a CBaH, KOTOpbie NPaKTUYeCKH He
MOTYT nepeflaTh HATPYSKY 4epes cBOlo OGOKOBYI0 NoBepX-
HOCTh H3-32 He3HAUMTeNBHBIX OCafOK IPYHTA, 3ajeramnlliero
TOA HUXHKM KOHUOM 3THX CBaH.

IIpusosuMbie B ZaHHOM MYHKTE pacyeTHHE CONPOTHBIE-
HHER KPYDHOOOJOMOUHHX I'DYHTOB YKa3aHH RJA ¢l1yYas, Kor-
1A sabHBHasm cBas 3amIyOJSieTCs B HeCyId# CAOA KpyMHO-
06M0MOgHHX TPpYHTOB He MeHee yem Ha 0,5 M (em 1 8 13)
Ecau ann 3a0uBKM CBal-CTOGK NPHMEHSIOTCH MOJOTH 60-
zee JIETKHe, UYeM 3TO NPeAYCMOTPeHO NPaBHJIAMH TPOH3BOA-
cTBa paloT, NpH KOTOPHX He ofecrmednBaercsi YKasaHHoe
3arayGnenne csafl B cIOR KPYynHOOGJOMOYHOIO TpYHTA, TO
HECyllas CHOCOBHOCTH TaKHX CBall XoJkHa GHITH NpQeepera
IBHAMHYECKAME WK CTATHYECKAMH HCHHT2HHAMH

Hecyinast cnocoSHOCTh cBaf, ONUPAIWKXCH Ha KPYNHO*
ofVioMOUHBle 'PYHTE ¢ IMHHHCTHIM 3aNloJHEHHEM, B 3HAYU-
TeAbHON CTeleHH 33BHCHT OT KOHCHCTEHUWH TVDIHECTOro 3a-
OOJHEHHs, MOSTOMY Hecyllas CrocoGHOCTb TaKuX ceaft noJ-
XKHa ONPEeReAAThCH MO JAHHHIM CTaTHYECKOTO HCIBITAHHA.

Aag ¢yHAaMEHTOB ONOP MOCTOB NP HAHYHE B OCHO-
BaHHK (yHZameHTa cJaGOBHIBETPENLIX, BHLIBETPEJLIX WM
CHJIBHOBBIBETPJIHX, a TaKXKe pasMarYaeMhulX nopoix Ronpoc
onpejieNicHRs HX PaCYeTHOrO CONPOTHBJEHHA OCEBOMY CXa-
TAIO XOJMXKEH PellaThCA HA OCHOBE HCHHITAHAR MOPOA ITaM-
noM Ecin sannble TakKWX HCOHITaRHA OTCYTCTBYIOT, Jomyc-
KAEeTCsl A8 Hepa3MAriaeMBIX cJaboOBLIBETpENBIX YW BHIBETDE-
JHX NOpOZ OUNDEAENsTb BeJAHYRHY R, NpHHHMas 3HayeHHe

R, ¢ xo>pdunmentoM, pasiuim coorsercrsenno 0,6 n 0,3,

a B CNYyYaAX CHIHHOBRIBETPEABX HOPOA-— KaK AJds KpymHO-
06JI0MOYHBX TPYHTOB.
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Mpamep 1. TpeByercn onpeneinTs HeCymywo cnocoG-
HocTh 3a0uBHOM cBau KpaaparHoro cedeHHsa 300300 mwm,
Aauuoi 8 M, onuparomelici Ha KpYyNnHOOGJOMOYHBIE TPYHTHI
¢ necyadmM sanonuenueM. Csas u3rotoBiAseTcs H3 feToHA
mapku M300 u apmipyerea 4712A-11.

Pewenue. Hecymyio ¢ioco6HOCTs cBad Mo TPYyHTY ofi-
peaeanm no dopmyie [4(4].

Ilna 3a6upHbix cBafi-croek m=1, R=2000 Tc/M2, no
yeaosHio 3agaun F=03:0,3=0,09 M3=900 cm? &=
=mRF==1-2000-0,09==180 rc.

Pacgernag Harpyska Ha CBaiO IO LPYHTY OnpelesasieTcs
no gopmyae [1(!1)] c yuerom kosdduunenta HageKHOCTH

u=1,4.

® 180

PacuerHas Harpyska Ha Cpaio IO YCJAOBHIO HPOYHOCTH
MaTephala oNpeeaserca N0 rpaduKy AAs IPOBEPKH cBai
no NPOYHOCTH, TPHBEACHHOMY B PaGOYHX 9YepPTEKax THIO-
Bb{X KOHCTpyKuuH csafi IIpuMeRHIeNBBO K CBae, NpeLyCcMoOl-
pelHOl YCAOBUAMNA 331244, oHa cocranaser 120 1c

PacueTHyio HarpysKy Ha cBai0 NpHHHMAaeM KaK Hau-
Meibliee H3 ABYX 3HaueHudl, T. e. N==120 1c

Npumep 2 Tpebyerca onpexefnTh Hecyimyio cnocod-
HocTh HaGusRo# cBaH anamerpoM d=0,6 M, 3ajgeisaHHoH
B CKaAbHHIH TPYRT HA FAyOHHY hs==0,8 M. CBasi H3rOTOBJA-
erca us Geroma Mapku M 200 m apmupyerca 6J10A-1
BpemeHHOe CONpPOTHBJICHAE CKaAbHOTO IPYHTa OAHOOCHO-

MY CXXaTHO B BOACHACKHUIEHHOM COCTOSHHH R‘(‘:)x’ onpeneJen-

Hoe J1aGOpPaTOPHHIMA HCNHTAaHuAMY, pasHo 520 Tc/m?
Pewenue Jasn* uabupabix cBafi kr=1,4. Beamunny R
onpeneanem no popmyre {5(5)]:

Rix (hy 520 (0,8
=TRSO ,5 ; =T -,— ’ »
= (,ds+1 ) R=Ta(ge+)

IMnomanp onupaHus csad Ha rpyHT F=0,283 M®> Hecymyio
(EHOCO:?HOCTB csau Ho IpyHTy onpeseaseM no dopmyne
4(4)].
Pacuetnas marpyska Ha CBal 1O TPYHTY ompejaeasercd no
dopmyse [1(1)].
N= == 2]2 7c,

e

207
1,4

PacuerHas Harpyska Ha CBalo HO YCJOBHIO NPOYHOCTH
MaTepuania OnpefensercA No rpaduKy AaA ONpeAeneHus
NPOYHOCTH HAOHBHHIX cBaH, NpUBEJEHHOMY B THOOBOM Npo-
eKkTe, H cocTarader 150 Tc.

TTockonbKy pacueTHas HATpy3Ka Ha CBAI0 MO FPYHTY
GoJiblile pacueTHOH NMPOYHOCTH MaTepHana, NPHHHMaeM Ha-
6uBHYIO cBaio U3 GeToxa Mapky M 300. PacuerHas Harpyska
Ha TaKyI0 CBalo 1o YC/IOBHIO NPOYHOCTH MaTepHaja cocra-
BHT 225 1C.

Pacyernyio Harpysky Ha cBai0 HpHHUMAeM Kah Hap-
MEHBUIYIO H3 ABYX 3Hauenuil, T. ¢ N=212 1c.

Npumep 3 Tpebyerca ompeneduTb HeCYIylo cnocob-

HOCTb CBaH-000/109KH JHaMeTpoM D=1 M H3
GeroHa mapku M400, onnpasoutefica Ha He-
paspyuWleHHH BLIBETDUBAHHEM CKaJbHHH
IPYHT, OPHKPHTHIE CJOEM HEPa3MHBAaeMbIX
rpyuros todmuuoi 3,5 M. Ilonoers cBau-
0GOJIOUKH GETOHOM He 3aMOJHRETcH ToJuu-
Ha CTeHKH cBau-oBosouxku paBua 12 cm Be-
AHaBHA Rex, onpefenednas J1aGopaTOpHBLIMH
HCIHTanuaME, pasHa 3000 rc/m?
Pewenue Tlnowags nonepeuysoro ceyeHusi HETT® paBHA

F =-‘;~ (D2 — ) =-’;:— (12 — 0,762) = 0,33 »2.



Hecyutas cioco6HOCTb CBaH-060/109KH 1O TPYHTY
@ = 1.3000.0,33 = 990 rc.

PacyerHas Harpyska Ha CBai0-060J0UKY 1O I'PYHTY
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= 708 Tc.

2
b

b

,4

Pacuersans Harpyska Ha CBaio-060JIOUKY IO YCAOBHIO
NPOYHOCTH MaTepraJsa onpexnesiserca No rpadHKy Aas onpe-
HeNeHHS NPOYHOCTH, NMPHBELEHHOMY B THINOBHX MNpPOEKTax
A8 mpOeKTHPOBaHHA (GYyHAaMeRTOB H3 cBai-080/0ueK, H
cocrapaser 600 Tc

YpemnuuBaeM Mapky 6eToHa cBaH-000J0YKH a0 M500
Torpa pacuerHass Harpy3ka Ha CBaiO 10 YCJIOBHIO IPOIHOCTH
MaTepHasa cocTaBur 735 Tc

PacueThylo narpy3Kky Ha cBal0 NPHHHMAEM KaK HaH-
MEHbIIYIO H3 ABYX 3HaueHH#, T e N=708 Tc,

BHCHYHE BABHBHBIE CBAH BCEX BHAOB

55. Hecymyio cnoco6Hocts @, Tc, pHcsuell 3a6uB-
HOK cBau (xBaapaTHOH, KBaAparuolt ¢ Kpyriofi noso-
CTHI0, NPSAMOYroOJbHOA B HOJOA KpYyIIOfN AHaMeTpoM A0
0,8 M), paGoTalomieli Ha CXKMMAIOILYIO Harpysky, cileayer
OTpefeNATh KaK CYMMY PACUeTHHX CONPOTHBJEHHHA rpyH-
TOB OCHOBaHMi 10J HHXHHM KOHIIOM CBaH W Ha ee 60OKO-
BOfi NOBEPXHOCTH 0O popMyae

®=m(mpRF +uZm,f 1), (7Nl

rie m — xoadduuHenT Yycaosuii paloTH CBaH B
TPYHTe, IPUHUMaEMBIl m==1,

R — pacueTHoe COMPOTHBJEHHE TPYHTa TNOX
HUJKHHM KOHLOM CBaH, Tc/M?, onpenednse-
Moe 1o raba 1(1); '

F — nnowiafp onupaHus Ha PPYHT cBau, Mm%,
npuHHMaeMas NO NJIOWAAH IOMEpeyHoro
cedeHHss cBay OpPYTTO HJH NO MJIQHIRAH
NONEPEYHOr0  CeYeHHM  KaMydueTHoro
YIIHDEHHS 7O ero HauGoJbIIEMY AHa-
MeTpy,

U — HapyXHbHl TepUMeTp TNONepPeYHoTo ceve-
HHA CBaH, M,

f. — pacueTHoe conpoTHBJeHHe :-IO CI0S IPYH-
Ta OCHOBAHHA Ha GOKOBOH NOBePXHOCTH
cBaH, Tc¢/M2, onpepensemoe no 1aba. 2(2),

l, — ro/muuHa i-ro CJ0OS rpyHra, CONpPHKAcCalO-
sierocss ¢ GOKOBOII NOBEPXHOCTBIO, M,

mp # mj — xospHNHEHTH YCAOBHA pPaGOTH IPyHTa
COOTBETCTBEHHO NOX HHXKHHM KOHUOM H Ha
60KOBOfi IMOBEPXHOCTH CBaH, YYHTHBAIO-
nife BAMSHHe cnocoba NoOrpy’KeHHs caai
Ha pacueTHhle CONPOTHBJIEHHS IpYHTa, Of-
pelensieMble no Taba 3(3) ¥ npHHuMae-
MBl€ HE3aBHCHMO ApPYT OT Apyra
B dopmyae [7(7)] cymmupoBanue pacueTHHIX CO-
NPOTUBJEHHH IPYHT2 AOJIKHO NPOBOAUTLCS NO'BCEM CJIO-
fiM TPYHTA, OPOHASHHHM cBael, 32 HCK/IIOYEHHEM ciayua-
€B, KOTJla TPOEKTOM nNPeAycMaTPHBAaercA INVIaHHPOBKa
TePPHTOPHH CPe3Kofi WX BO3MOXKEH pPasMHB IpyHTa
B 3THX cayuasx AOJKHO NMPOH3BOAHTHECS CYMMHDPOBaHHe
PACUETHEIX COMPOTHBIEHHH BCEX CI0eB TPYHTA, PACcmono-
JKeHHBIX COOTBETCTBCHHO HHXKeE ﬂJIaHHpOBO‘lHOI‘O YpOoBHS
(cpeskH) M OTMETKH MECTHOFO PasMbiBa MPH PacuYeTHOM
nagonKe
Mpumegaunsa 1. Hecymas cnoco6HOCTb 3a6HB-
Hbix CBAfl ¢ YUINpEHHeM HHIKHEro KoHiia (6ynaBOBHANHBIX
crail) ompefenserca no ¢opmyue {7 (7)], npu srom 3a
HepHMETpP # Ha Y9acTKe CTBOJIa NPHHHMAETCA NMEPHMETp
ONePEYHoOro CeYeHHs CTBOJ1IA CBaM, a Ha Y4acTKe ywH-
penusi — IepUMeTp NCNCPEUHOTO CEUCHUS yIIMPCHuA

Ta6baunma 1(1)

Pacqernbie cONPOTUBJEHEA NOJ HEKHUM KOHUOM
3a6 HBREUX CBalt H cBafi-060J104eK, He 3alOJIH AeMuX
6erorOM, R, TC/M®

NECRAHNX rpyHTOoB cpenyeit NIOTHOCTH

2
2
%
=
= ) g
-] = wg '
g ::;n g - %E. E §>¢ -
£ | B 3 88| 8 | 2B
« § I'IKEHCTHIX TPYHTOB IIPH nokasartesie KOHCHCTEHIRH
. IL’ paBHOR
g
ES o | o1 [o2 |03 | os |05 |os
660 310 | 200
3 750 § — ~ | — | 110 | 60
400 300 200 | 120
680 320 | 210
4 — — | — | 125 | 70
830 510 380 250 | 160
700 340 | 220
5 880 | — — | — | 130 | 80
620 | % | 280 | 200
730 370 | 240
7 — —_— ] = 0| 85
970 590 430 330 | 290 14
770 400 | 260
— — | —= | 150 | 90
101 1050 730 500 350 | 240
820 440
5 — - 65 | 100
1 1170 70 560 s 290 | 1
20 (1260 | 850 ] 620 80 320 | 180 (110
450
25 | 1340 | 900 | 680 | 520 | 350 | 195 |120
30 | 1420 | 950 | 740 | 560 | 380 | 210 | 130
35 | 1500 | 1000 | 800 | 600 | 410 { 225 | 140
Tipumeuanus 1. B cayuasx, =xoraa B

taba 1(1) snaueHuss R ykasaHpl ZpoO6blO, UKCIHTENb
OQTHOCHTCS K IlleckaM, a 3HaMeHAaTelb— K IJIHHaM

2. B taba. 1 u 2 riy6HEY NOrPYIKEHHS HHIKHEro
KOHLA ¢BaH HAH CBaH-060/M0YKH H CpeAHIo riaybu-
HY DPacHONIOMEHHsi CJOsi IPYHTa MpH IJIaHHPOBKe
TeppHTODHH CPe3KOH, MOACHNKOH, HaMHBOM 10 3 M
¢jefyerT NPHHHMATL OT YPOBHSI NPHPOJAHOTO peJbhe-

da, a npu cpeske, HOACHIKE, HaMEiBe OoT 3 a0 10

M-

OT YCAOBHOH OTMETKH, pPaCHOJIOKEHHOH COOTBETCT-
BEHHO Ha 3 M BHlIlle YPOBHA CPE€3KH HJM Ha

HHXe€e YPOBHSA NMOLCHIIKH,

3 M

Tny6uHy norpy:KeHus HHXKHEro KOHUA CBaH HJIH
CBaH-OG0JIOYKH ¥ CPeJHIOK TIIyOHHY pPacrodokKeHHs
c/losi TPYHTa B AaKBAaTOPHMH clelyeT NPHHEMATb C
YUeTOM BO3MOMKHOro oOLiero pasMmBa TPyHTa AHa

BOAOTOKA NPH PacYeTHOM flaBOJKe.

Ilpn TnpOoeKTHPOBAHHH NYTENPOBOAOB 4epe3 BHI-
eMKH AJsi cBafi, 3a6HBaeMHX MOJIOTaMH Ge3 NOAMH-
Ba WIH YCTPOHACTBA JHIEPHHIX CKBaXKHH, TJIyOHHY
NOrPYyXeHus B TPYHT HEXKHero KOHIA CBam WM
cBaH-060/09kd B Tabu. .1(1) cieayer nmpHHHMaTh OT
ypoBH® NpupofHOro pennbeda B MecTe COOPYREHUS

dynpamenTa,

3. dag npoMexyToupHx TJiyOHH HOrpyXeHHA
cBafl U cBafi-060a09ek ¥ NPOMEKYTOUHHX 3IHATCHHHA
KOHCHCTeHUHH Iz T/HHHCTHX TPyHTOB 3HaueHHR R
H [ onpeAenstioTcs MHTepNOJANHed COOTBETCTBEHHO

no tabaunam 1(1) u 2(2).
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Hpodosxcenue raba. 1(1)

Ta6anuma 3(3)

4. lng nAOTHHX NECYaRHX TrPYHTOB, CTENEHb
AJIOTHOCTH KOTOPHX Onpelesena g MarepHAlIaM cTa-
THUECKOTO 30HAHPOBAHHA, 3HAUeRHsA R no Tada 1(1)
oA cBafl, morpyxeHHbXx 6e3 HCIOJAb30BaHHA NOA-
MHBa HJH JUACPHBIX CKBAaXKHH, ClelyeT YBEJIHYHTH
wa 100%. Ilpu ompenenenun cremeHu MJIOTHOCTH
FPYHTOB MO MaTepHaJaM APYrUX BHAOB HHXKEHEPHHX
H3HCKAHANR |0 OTCYTCTBHH NaHHHX CTATHIECKOTO 30H-
AMPOBAHHA JAMH TUVIOTHHX NECKOB 3HaueHHs R mo
rtabn 1(1) crenyer ysemuuuts Ha 60%, Ho He Gonee
gem o 2000 rc/m?.

5. 3HaueHuAMH DaCUETHHX compoTusienufi R mo
rabn 1(1) Z;onyckaercs mnonb30BaTbCA NPH YCIO-
BuM, ecJd sarayOaenue cBaii u csafi-qfosiodeKk B He-
pasMbiBaeMulft ¥ HecpesaeMblfi TPYHT COCTaBJAET HE
MeHee: A MOCTOB M THAPOTEXHHUECKHX COODYKe-
HUil — 4 M; RS 30AHHE ¥ IPOYHX COOPYKEHHA — 3 M.

Tabauna 2(2)

PacgeTabie CONPOTHBJIEHHSI Ha GOKOBOfl MOBepXHOCTH

Crioco6ur NTOrpyReHHs
cBaft H BHAHN I'DyHTOB

Kosdpduiinenr ycaoBail
pa6oTi rpyHTa, YUHTHBACMBIE
HE3aRHCHMO ADPYr OT np);'a.

npY pacwere Hecyule!
€NOCOGHOCTH 3a6HBHHIX
BHCAYHX cBaft

nox HHXHEM
KOHIOM
epar m
R

Ha GoxoBo#
NMOBEPXHOCTH
cBaH mp

@ ITorpyxenue 3abusxoft
CIJIOIIHHX H NMOJHX ¢ 33-
KDHITHIM HHXKHHM KOHLOM
cBait MeXaHHYeCKUMH
(HoABeCHBIMH), MNApPOBO3-

MOJIOTaMH

LYHIHEIMH U JH3eIbHBIMA-

1 1

"*’ cBafl u cBafi-o6oJo0uex, f, TC/M?

o

S necyamnX IPyHTOB cpeRuefl MJIOTHOCTAE

S = P i
gs ®Lo E

(BB s |- |- |-|-|-]|-

S5 258 5| §

:? Zus £ l:g

&3 FJIHHHCTHX I'PYBTOB NpH IOKasaTele

55 KOHCHCTEHUHK [ L pasHOM

&5

SE| o2 | 03| 04 |os]oe]or]os]es] 1
1 3,5123]1,5[1,2{0,8(0,4{0,4{0,3}0,2
2 4,213 2,111,711,2/0,70,510,410,4
31 48|35)2,5(|2 (1,4/|0,8{0,7{0,6/0,5
4 5,313,8]2,712,2/1,6/0,9{0,8}0,7]|0,5
5 5,6 |4 2,9 2,4{1,7{1 10,8{0,7|0,6
6| 58(4,2]3,1(2,5{1,8{1 |0,8({0,7{0,6
8 6,214,413,32,6/1,9/1 (0,8]/0,710,6
10 6,514,613,412,711,9}1 0,8]0,7,:0,6
15 7,215,1]3,81{2,812 1,1{0,80,710.6
20 7,915,6|4,113 2 [1,2/0,8}0,7]0,6
25 8,6]6,11{4,413,2|2 11,2{0,8]0,7}0,6
30 9,316,61{4,713,4/2,1]1,210,9]0,8{0,7
3 {10 7 5 3,612,2/1,31{0,9(0,8(0,7

lIpumMeuannsa L Ilpu onperenenuu pacuer-
HOro CONPOTHBJEHHS I'PYHTa Ha GOKOBO# MOBEPXHO-
cTH cBafi H cBafi-o6osouek f mo Tabm 2(2) Haane-
KAT 06A3aTeMLHO YUATHBATD TPeGOBaHHMA, H3JIOXKEH-
HHE B MpuMenanuax 2 u 3 k Ta6a. 1(1).

2 Ilpu onpeaenernu no ta6n. 2(2) pacueTHmX
CONPOTHBJACHHA TrPYHTOB Ha GOXOBOfi NMOBEPXHOCTH
cBaii H cBaf-000J0ueK [ NAACTH TIPYHTOB CJEAyeT
pac‘gleﬂfm, Ha OAHOPOAHHE C/OH TOAMIAHOA He Go-
nee 2 M

3. BesHyyHE pPacueTHOrO CONPOTHBJACHHS MJIOT-
HEIX TeCHYaHRIX TPYHTOB Ha O60KOBO#l HOBEPXHOCTH
cBalfl M cpail~ofonouek f caepyer ysenuuHBaTh Ha

30% nporHs 3Hauenui, npusenchuux B Taba, 2(2).

2. Pacuernne conporusienns rpyntos R u f. B
$popmyae [7(7)] nns neéccoB M JIRCCOBHAHEIX CYITHHKOB
npu rayGuse norpyxeHus csaft 6onee 5 M NpUHUMAIOTCS
M0 3HaveHHAM, yKasanHuM B Tabx 1 (1).m 2(2) miA
TTYOGUHH 5 M.

2 Horpyxkenne 3zabrBKOH
B NpenBapHTeabHo npoby-
peHHHE CKBAKHHH (JH-
JepHl) c 3aray6aerHeM
KOHUIOB cBafli He MeHee
1 M HHXe 326051 CKBaXKH-
HHl TMPH e AHaMerpe:

aj paBHOM CTOPOHE
KBaApaTHOR cBaM

6) Ha 5 cM MeHbHIEM
CTOPOHH  KBajppaT-
HO#l cBaH

B) Ha 15 cM MeHbIIEM
CTOPOHH  KBAaapart-
HOMi HJIN AHamerpa
Kpyriaof csan (ans
onap JHHHE 97ex-
TponepeRaun)

1 0,6

3. [Norpyxenne ¢ NOAMY-
BOM B TecUaHHe TIPYHTH
NpK  YCJAOBHK J0BHBKH
cBalt Ha nociiellHeM MeTpe
norpyxkenuss Ges mupuMe-
HEHHUS NOAMEBA

4, BuGponorpyxenue H
BHOPOB/aBANBaKHE B
TPYHTH:

a) necwagnie
MAOTHOCTH:
feck# KPYNHHE ¥
cpeAHed  KPymHOCTH
necKy MeJIKHe
NecKy NHAPBATHE

6) rAERRCTHE C 1IOKa-
3atefleM KOHCHCTCHUHH
l;=0,5~

cymecH

CYTIIHHRY

TJIHHED
B) IJIMHECYHE € nOKa-

cpeanelt

1.0

3aTeNleM KOHCUCTEHIIHH .

ot
—

-000
DO




M podorncerue Tabr. 3(3)

Koapdrmuenmd ycnosnit
paboTn FPYHTA, YUHTHBAEMEE
He33BHCHMO APYr OT APYra,
fipu pacuere Hecyujeft
Crocofnl MOrpyKeHHs cnocoGHOCTH SaGUBHHX
cealf # BAZW I'PYHTOBR BHCAYHX CBafl
oS, HHIHHM Ha GOKOBOA
KOoHOOM NOBEPROCTH
CBaH m chag m
R f
5 [lorpyxense wmonora-
MH J060fi KOHCTPYKUMH
noAuX cBafi C OTKPHTHM
HHKHHM KOHILIOM
a) npu AuaMerpe moJo- [ |
ctH c¢Ban 40 cM ¥ wme-
Hee
6) npu AuameTpe MO.IO- 0,7 1
crn cBan Goaee 40 cm
6 IMorpyxenue  MOGHM
ciocoGoM MONLIX KPYTABX
cBaft ¢ 3AKPHTHM HHX-
HUM KOHLOM Ha rayOuHy
10 M u Gosee ¢ mocae-
AYIOUIHM YCTPOHCTBOM B
HHXKHEM KOHIE CBaH Ka-
My®dAETHOTO YIIHPEHHA B
MmecIaHBIX [PYHTAX CpeA-
Heif NJIOTHOCTM H B IJH-
HHCTHX TPYHTaX KOHCH-
creuny <05 npu
xiamerpe YWHpEHHs, pas-
HOM
a) 1 M He3aBHCHMO OT 0,9 1
YKa3aHHBIX BHAOB TpyH-
Ta
6) 1,5 M B neckax u cy- 0.8 1
necax
B) 1, M B cyrmBKax H 0,7 1
TAHHAX
Mpumeuvanne Koadoduunenrs Mg u My no
no3. 4 raba. 3(3) AAA TAHHHCTHX I'PYHTOB ¢ MOKa-
sateneM KoHcHcTeHnun 0,6>/1>0 onpenensiorcs
HHTEpnOAAUHER.

K n.5 5. IIpuBeaennne yKa3aHusi OTROCATCH K pacdery
recymie# ciocOGHOCTH TPYHTA OCHOBaHHMSI 3alGUBHHIX BHOS-
wux cBafi JMOGHX KOHCTPYKUHM, paccMarpupaeMmx n23
sacrositeit raaput CHull, mckmouass cpam-06009xH Rua-
wetpoM Gosee 0,8 M

Koapbuuuenr ycaopus pabots B popmyne [7 (7)), xak
npasajo, npuHEMaerca m=1. Oanaxo IJs cHeHAANLHHX
COOpPYXEeHHUNl, NPOEKTHPOBaHHE KOTOPHX corsacio n. 11
nacrosaumes rraspl CHull, 10MKHO NPoH3BOAKTLECA € yUeTOM
JONOAHHTEABHHX TpeGoBanuil, BHTCKalOMuX H3 chneunduye-
ckux ocoGennocreff 3Tux coopyKenufi, koadgduumenr ycio-
sl paboTH MOMIET MPUHUMATLCA OTJIHYHEIM OT @AHHUIH

Tlpu cpasuesun Tnonywennvix no dpopmyde [7(7)] pe-
$yALTATOB C pacueTHOfl Harpyskoit B cOOTBETCTBMH ¢ m4 3
pacieTHas HarpysKka Ha CBal0 JOMKHA TpHHAMaAThCA Ge3
yiera ee coGCTBeHHOFO Beca

Mpumep 4. TpeGyercs onpemeanTb HeCymyld ¢noco6-

HOCTb Kesie300eTOHIOfi CBad C NMONEPeIHHIM
ceueuem 300X300 mwm, gannoft L=7 v, 3a-
6uTOR B IPYHT AH3eNb-MOJOTOM HHXKE [IHA
KOTJOBaHa rayOuHoi lx==1,4 M Ha raybuny
lo 86,5 M.

I'pynTOBHE YC/OBHS: C OTMETKH AHA KOTJIOBaHa 3ajera-
eT cyrimHoK Tyromnacruusnfi (/.=0,5), Toamuxa sTOTO
cI08 2 M; HHXe — TYronmJAacTHYHE{I CYrAHHOK ([1=0,3) ua
rJIyGHtr’ly 3,1 M, noxcranaeMufi cI0eM NOAYTBEPAOHN JIHHH
(/c=0.2), passezannoft TomutanoR ¢ios 7 M (pac. 2).

Pewenue Ilnomany nonepeunoro cefenust cpap F=
=0,3-0,3=0,09 M2, nepuMeTp NORePEIHOro CeueHHs u=4X
X0,3=1,2 M, pacueTHas rayOHHa NOTPYXeHUA HHXHEro
KOHIIa CBaM OT MOBepXHOCTH rpynTa lk+lo=14+6,5=79 m.

Ilo ta6a. 1(1) aas 9Tof rAyGHHH HAXOAUM DACUETHOE
CONPOTHBJ/ICHHE T'PYHTA B IJIOCKOCTH HHXKHEro KOHIA CBau
R =~ 450 tc/m2.
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Hanee onpesesseM CPefHIO TrayGHHY pacHOBOMXeHNA
C/I0eB 'PYHTa OT JHEBHOH NMOBEPXHOCTH H COOTBETCTBYIOLIHE
3HATEHHS PACUETHOrO CONPOTHBJGHHA IPYHTa, Ba GOKOBOWH
nOBepXHOCTH cBay f; mo Taba. 2(2).

A8 cyramhkop ¢ KoncucrenumeR /.=0,5 Ha rayGune

l;=—-l,4+—;—-=2,4u Fi=1,82 tc/m3.

Ias eneAyouiero cnos rpyHTa (CYrAHHOK TYrONAACTHY-
uH# ¢ xowcucresnyedl /.=0,3) caeayer yvecty npumed. 2 K
taba. 2{2). TlosTogy pasGuBaem 3TOT CiOf Ha ABa OAHO-
POAHBX &0 ToammHok 2 i 1,1 M:

2
HA TAYyGHHe t% = 1.4+2+—2— =4,4 m f;=23,88 7c/m¥;

L=14+2+2+ 3-2-1 =5,9> f3=4,19 >.

Jns rannet moayTeepao ¢ KoncucreHuuelt /p=0,2 ma ray-
GuHe

1,4
G=14+2+43,14+> =721 f =6,03r/w.

ITo ¢opmyse [7(7)] Haxomum Hecymyiwo cnocoGHOCTh
cBau ’

P = m(mg RF + uZm, ft L)
@ = 1[1-450-0,09 4 1,2-1(2-1,82 -2.3,88 4-1,1.4,19+
-+ 1,4:6,03)]=1 (40,5 4~ 29,3) = 69,870 1c.
Pacuernas Harpy3ka Ha CBalO paBHa:

[Tposepka Hecymiefi CNOCOGHOCTH CBalt MO YCJAOBHIO
NPOYHOCTH MaTeprasia B JansoM cJayyae He Tpebyercs,
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TaK KaK CONpPOTHBJNEHHe cBan cewexunem 300X300 mM Ha
cxartue Goape 50 Tc.

[py HaauuuM AaHHHX CTAaTHYECKOro 30HAMPOBAHHSA
TJIOTHOCTH TECYEHBIX TPYHTOB ¥ KOHCHCTEHUHH FJAMHHACTHX
TPYHTOB NPHHHMAIOTCS C YYOTOM 3THX RAaHHBIX

Jlia OlleHKH TJVIAHECTHX TFPYHTOB HEOGXOAHMO YYHTHI-
BaThb KpoMe IOKa3aTeAsl KOHCHCTeHUHH [r M jpyrHe Hx
¢$H3HKO-MeXAHU4ecKHe XapakTepucruku [lpu upoexTHpo-
BaHAM TaKXe HeoOXONMMO HCMO/Nb30BATh HMelOUIHecsd AdH-
HHe O Hecyiefi cocOGHOCTH CBail MO 3JaHHAM H COOPYXe-
HUAM, VOCTDOEHHHIM psAOM Ha CBafinbix (yRpameniax
B aHANOrHYHHIX TPYHTAX,

Ulpupefennnie B Taba. | u 2 3nauenus PacyeTHHX CO-
npotHeJeHER R n f. HanGonee 6aH3KO OTBEYAOT TPYHTaM
co cremenbio Baaxksoctw G=>08 TIpu cTemeHH BJAXKHO-
cti G<<0,8 npu mpouHx paBHHX YCAOBUAX (OAUHAKOROH
MOPHCTOCTH, KOHCHCTEHIMH H T 1) TJAHHHCTBle TIPYHTHI
(aKTHYECKH Yallle BCEro MMEIOT HECKOAbKO MEHblline Be-
JHYHHE cOMpOTUBJAeHHAA R u f, a mecku — Gonpumme Of-
HAKO 3TO O6CTOATENHCTBO MOKA B pacueTax He YUUTHBAeT-
CR H3-38 OTCYTCTBHS AOCTAaTOYHO HaJeXHO paspaloTaRHBIX
METOZ0B €r0 KOJHYECTBEHHOH OlleHKH

CynecH, cornacHo raase CHull 1I-15-74 «OcHoBanus
30aHHE U COOPYKEHUH», OTHOCATCH K INIHHHCTHIM TpyHTaM
MMostomy 3Hauenus R u f no Tta6a | u 2 mna cyneceit
¢dbopManbHO JOJIKHBI ONPEJENSAThCsT B 3aBHCHMOCTH OT HX
KoHcueTeHnHn, OAHAKO NOKa3aTeib KOHCHCTEHUWH  JJd
cynecei OOHIUHO ONPEHENAELTCH HEAOCTATONHO HALEKHO

poMe TOro, ClefyeT HMETb B BHAY, UTO CYNECH SBJASIOTCH
NPOMEXYTOUHBIME T'PYHTaMH MeXJy HeCKaMH H CYIVIHHKa-
MH H, CJIeZOBATENbHO, X CONPOTHBJIEHHE NMPH NPOYHX paB-
HHX YCTOBHSX B 3HAUHTE/NIbHOH CTeNeHH 3aBHCHT OT HX
rpaBy/IOMeTPUYECKOro cocraBa I[losToMy Bompoc o Hecy-
wielt crmocobHOCTH cBalt B cymecsx cjefyeT peuiaTh C ydge-
ToM (PaKTHUECKHX CBONCTB 3TOrO rpyHTa H, B YacTHOCTH,
C Y9eTOM €ro TJIHHHCTOCTH W OnpelelsTb, Kak paBHJIO,
no JNaHHHIM CTaTHYECKOro 30HIAUPOBAHHA

Hecywas cnoco6HOCTL cBalt B cymecsix ¢ YHEJAOM Iia-
craunoctd [, GIM3KHM X efuHune, NPaKTHYecKH OYZAeT

TaKOR e, KaK ® y cBafl, 3a6HTLIX B TecK#, H He Oymer
3aBHCETh OT KOHCHCTeHUMH [z, a Hecymas crnocoOHOCTE
cBafi B cynmecA¥ ¢ YHCIOM MJacTHyHOCTH [p, TpHGIHKa-

W¥MCA K CeMM, — KaK Yy cBa#, 3a6HTBIX B CYIVIHHKH To#
e KOHCHCTeHIHU

IIpakTHueckH BHIGOP pPAacYETHOrO COMPOTHBJEHHA MOX
HHKHHM KOHLOM M Ha GOKOBOH NOBEPXHOCTH CBaM  HJH
cBan-060J0UKH B CYNECAX MOXKHO OIpEAeNsiTh WHTEpHoJsi-
pueft spavennt R u f Tabn 1 (1) u 2 (2) no dopmynam
(8) u (9):

Ip—1

6

Ren =Ry —
Ip—1
fcu=f— B (fn"—fr)v ()]

rite Reg U fop — pacueTHuie CONPOTHBAGHHS CymecH  HOJ
HUKBHMU KOHIaMy M Ha OokoBo#l  no-
BEPXHOCTH CBak,
Ry ¥ fy — pacueTHble CONDOTHBJCHHN TecKa, Ompe-
gensieMbie no 1a6a 1(1) u 2(2) rmassH
CHull 11-17-77;
Rp ¥ fp — pacueTHble CONPOTHBJEHHS TJHHEL,  Of-
pelensemple o taba 1(1)- n 2(2) raa-
Bul CHulT 11-17-77
Tlo npoexTupoBaHUM MOCTQR pPACUETHBIE CONPOTUBAE-
HUSL cynecel JIOMYCTHMO ONPeAe/isiTh YOPOUIEHHO, HC-
nojb3ys  3HaueHus, DpuBedeHHne B Taba 1 (1)
2 (2) 4ns MecKOB COOTBETCTBYlome# KpymHOCTH H IIIOT-
Hocts TIpH neckax pasHON KPYHNHOCTH 3HaueHHs R # [, no
Tab:1 1(1) u 2(2) ompelesdOT UHTEPNOJAIHell B 3aBHCH-
MOCTH OT NIPOUEHTHOTO COMEP}KaHusi MECKOB TOil M HHOM
KPYNHOCTH

(Ru — Rr); ®)
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OnypaHus HUXHHX KOHHIOB cBall WJH cBal-060/104ek
Ha TJHFHCTHE TDYHTH C NOKasaTesleM KOHCHcTeHumuu Jr>
>0,6 u pHXJHe IeckH, KaKk OpaBuio, caeayer usberatb
BBHAY MX HH3KOA mecymeR cmocobmoct Ilostomy B
taba. 1 (1) sHaweHust R Jdst TPYHTOB C MOKasaTejeM KOH-
cucrenuud [1.>>0,6 ¥ AAg PHXAHX 1HeCKOB He NMPHBOASATCA

Jns npenBapHTeJILHHX PacdeToB JOMYCKaeTCsi B 3TOM
cayuae HCHOJL30BAaTh Pe3YJAbTaTH 30HAHPOBAHHS

3naveHHst pacueTHHX CompoTHpjienuil f, B Tabn 2 (2)
AAs TAMHHCTHX TPYHTOB NAHH TOABKO NpH HOKa3aTensx

‘{ r%z

rnybuna pacroporcenun
cnon epynma, m
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Puc 3, PacueTHHE CONPOTHBACHMS TAMHMCTHIX IPyHTOB ha Goromo#t
MOBEPXROCTH cBaft M cBafi-06on0uek f ¢ koBCHCTennmedt 0,2=/ L >0

roucHereniun 0,2<</;<<1. Takoe nopMmupoBanue f. 0Gy-
CJIOBJIEHO TeM, 4TO IpOpe3Ka cCBasAMH TPYHTOB C HOKa3aTe-
Jgem KouchcTenunH I <<0,2 oxkasnBaeTcsi OGBIZHO A€JI0M
BeChbMa CJIOXKHBIM M oOCyukecTBasercd penko Hckmodeunu-
€M SIBJSIIOTCS CAYYaW TPOPE3KH MNPOCAXOUHMX, Habyxaio-
WHX R NOACYUICHHHX MOKPOBHHX IPYHTOB €O CTeNeHbiO
BraxHocTH (G <C0,8, mpopeska KOTOPHX, KaK MpaBHJO,
ocyieeTBISETCH ¢ NpHMEHERHeM JRAePHBIXx CkBaxHH Co-
NPOTHBJIEHHE Xe IVIHHACTHIX T'PYHTOB C NMOKa3aTesNeM KoH-
cucrennyd I >1 Mano, # uM OOHYHO IpH pacueTax Hecy-
we#t cnoco6HocTH CBaft 1(0)&}10 npeHeGpear B cayuae,
KOTJla BCe-TakH NpPOpe3Ka* IVIHHMCTHIX TPYHTOB ¢ TOKasa-
TeneM KoHcucTeHuMH [1<:0,2 Heo6X@AuMa, BEeJHYHHY CO-
HPOTHBAGHHS TPYHTAa Ha OOKOBOH NOBEPXHOCTH 3alHBHHIX
cpaft f, MOXHO B 3anaC NpUHMMATL Ko Taba 2 (2) npu
1., =02 [nas cpalinbx QyHIaMEHTOB MOCTOB B 3TOM CJy-
yae MOXHO TaKXe MOJNb30BaTbCA rpaduKoM, mpeacrasJen-
HbIM Ha pHC 3

Cnefyer TaKXe YyKa3zaTb Ha OCOGEHHOCTH, KOTOpbie
HeOOXOJAMO YUMTHIBATH NPH HA3HAYEHHH CONPOTHBJEHHS
rpyHTa Ha GOKOBOA NOBEPXHOCTH CTBOJ2 CBaM C YUIHPEH-
HBIM HHXHHM KOHOOM (GyJaBoBMAHBIX cBail) Takue
CBad, KaK OTMEUEHO B MOSICHEHHAX K M 23 Hacrosmeii
rJaBbl, DEKOMEHAYETCS NPHUMEHSTL TOJBKO B OMJLIBAIO-
mux rpyirax OpHako Jaxe B TaKHX IPYHTax B npolecce
NOrPYXeHHs 3THX cBaff, TPYHT, OKpPYXKawmui ux CTBOJ,
OKa3HBaeTcs B pa3puix/JeHHOM cocrosiuuu. I[losromy co-
UpOTHB/IEHWE TPYHTA HA GOKOBOM MOBEPXHOCTH CTBOJA OY-
JIAaBOBHJHHX cBafl O6HYHO pEKOMEHAyeTcst Ha3HauaTbh He
6onee f=1 Tc/m2

Tipr onpexenenny pacueTHHIX rayGuu 3a6GHBKH CBait
IJIS Ha3HaueHHSl PAacYeTHHX CONPOTHBJNEHHA IpyHTa MO
1abn 1 (1) w 2(2) nna ceait H cBafk-oGonouek ¢yHna-
MEHTOB ONOp MOCTOB TJAYGHHA MECTHOTO pa3MHBa NPHHH-
MaeTcs YKBHBaJIEHTHOH cpe3Ke rpyHTa



Ecan cBau uiu cBau-o60J04KH 3a6HBAIOT RO YAAJEHHS
IPYHTa H3 KOTJIOBAHA HJH B pyc/e peKH CKBO3p cAOH rpyH-
Ta, KOTOpHH OyJeT CMHT B Nepuoj NPOXOjZa NaBoAka, TO
NPHHHMAaeMY0 JJIA BHIYHCIEHHS DacdeTHOro OTKa3a pac-
9eTHYI0 Harpy3Ky, AORYCKaeMyw Ha cBal P, MOXHO CHYH-
TaTb PaBHOM ToJiyyaeMoli mo pacuery ¢ pobaBaenueM 9a-
CTH Harpyskd, BOCIHDHHHMAaeMoOit TPyHTOM 3a CYeT CHJ
TpeHHS Ha GOKOBOHK MOBEPXHOCTH cBali B mpeAenax TOJLIH-
HH CJ108 yAaJdseMoro (NpH pa3paGoTke KOTJIOBaHa HJIM NpH
pasMbiBe JHa) rpyHTa
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PHc. 4, CxeMa reosorsvweckoro paspesa

I —cyraudok TyrommacTHRREA [y =0,4, I/ -~ necox Meskn#t puix-
audt, I7] — rauna markonnacruynas /7 =0,6, IV — eyrarmok Tyro-
nracthuapf /7,=0,3, V — necox KpymHH#t naoTHHR

Puc. 5. Cxﬁma re0JOorHYecKoro paspesa

I — cyranHok TyromnacTHuHbif Iy »0,4, 1] — CyraMHOK NMArKONIa-
crayanf 1 =0,55, 171 — necok cpeptefi KPYnHOCTA

Npumep 5. TpeGyercs onpepeaiTs Hecylwyio CROcol-
HOCTh 3a6uBHON KBagparHON cBam cedeHueM 350350 mu,
anuHOK 15 M, morpyKeHHofl 3a6HBKOf B TIpeXBapHTENbHO
npoGypeHHyI0 CKBaXKHHY, AHAMeTpoM Ha B0 MM MEHbUIHM
cTopoHs cBaH, I'pyHTH, NpopesaeMhle cBaeil, mpHBeIeHH
Ha puc 4

Pewernue B cOOTBETCTBHH ¢ NpHMeUYaHHAMH K Taba
1(1) u 2(2) Ans NIOTHHIX NECYaHHX IPYHTOB 3HAYEHUA
R ysenmuuBawrcs Ha 60%, a suauenns f, —Ha 30Y%:

R =1747.1,6=1195 1c/m?

J1=1,5 1c/m?; Fe=1,8 1c/M3
f’=2, » p==4, »
fs=3,74 » fs=4,835 »
f4=4902 > fg=6,99'1,3=
fs=1,8 » =9,1 Tc/m2

F=0,1225 M2; u=1,4 ».

Beogum nonpaBounnle KOIQQUIMEHTH Mr U My 1O
Tabanne 3 (3), (nmos 2 «6»), yuuThBalomue cnocob mo-
TPyXKeHHsI CBai

1I0fi HUXKHHMH KOHLaMH CBak mp=1;

no GOKOBOM NMOBepXHOCTH cBaf my;=0,6

PacueTHylo Hecymylo CHOCOGHOCTH OnpeeNsfeM Mo
tbopmyase [7 (7)]

® = m (mg RF + uZm f_1)y=1(1195-0,1225.1 +
+0,6 1,4(1,5.2 42,3+ 3,74-1,2 - 4,02-4,4 +

+1,80-1,6 14,642 -} 4,835.1,9+9,1-1) =
= 1(146,5 4 42) = 188,5 1c.

PacueTHad Harpyska Ha CBalo IO TIPYHTY OCHOBaHHA
paBHa:

Mpumep 6. Tpebyercss ompenesHTb RECYIIYIO CrOCO6-
HOCTb TNOJIOK KPYTJION CBaH C OTKPLITHIM HHIKHHM KOHIIOM
guameTpoM D=500 MM, miauHOX 12 M, NOTpyXKeHHON MAH-
3eb-MOJIOTOM B TIDYHTH, NpHBEIEHHBle Ha PHC. 5

DZ
F =£;—=0,196 2 g==aD = 1.0,5 = 1,57 u;
=411 1c/M3; fa=2,16 1c/m?
A=1,6 » Fs=2.19  »
fs=2,35 » f‘=2,23 - »
fa=l,93 b 4 f7=6,6 >

" 71-'5ecy1ny10 cnocoBROCTH CBaH ompeaenneMm no dpopmyae
7(7)]):
b= m(mRRF+u2mf fi I,) =1{1-411,0-0,196 +

+1,57(1(1,5-2+2,35-1,441,93.2 4 2,16-2 +
+2,19-1,442,23-1,2 4-6,6-1,4)) = 126,7 c.

PacueTHast Harpyska Ha CBal0 paBha:
P 126,7

ke 1.4

Tipumep 7. GyHnaMeHt ONOpH MOCTa C POCTBEPKOBOA M-
70lf, pacNOJOKEeHHOR HaJ TPYHTOM, 3aMPOCKTHPOBaH  H3
20 Xene3oBeToHHWX cBai
ceyennem 400400 mwm. IIpo- rH8
eKTHasl pacueTHas Harpyska 1.
Ha ogHy cBai N==100 T. 9 s:-g:-
Tupporeosoruueckuse  ycJao- =
BHA B MeCTe BO3BEJCHHS v
¢dyHnaMeHTa NOKAa3aHW  Ha
puc, 6. Csan 3aluBaloT ¢
nogMuBsoM. B mepronx 3abus-
KM cpaft raymHa Boge B
pycae B M, llpu naBoxzke (Bo
BPEMSl 3KCIVIyaTalHH MOC-
Ta) BOSMOXEH Pa3MHB JHA
Ha riayOHHY J0 4 M.
Tpebyercs  onpemesdThb
ray6HHY 3abuBKH CBall H !
BEJIHYHHY  pacueTHOH  Ha- ~P I
TPY3KH Ha CBalO AJfA BHUHC-
NEHHsl PacYeTHOro OTKa3a.

~ 90 ve.
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Pewsnue, Jlna npex-  Puc. 6. CxeMa rpyHTOBM® yc-
BapHTEJBHOTO pacyeTa Hecy-  0BHA 3abuBKH cpail
me# CHOCOGHOCTH  NPHHH- [ — necox menxuf#, /I — rauus
MaeM  3arayGaesHe  HH3a noayreepAas /f =0,2
cBaM Ma 2 M B TJUHY C KOH-
cucrennuelt  Ip=02 (cMm.
puc 3).

Toasayscs ¢opmynofi [7(7)], onpenenseM Hecymyio
COoCOGHOCTb CBaH.

@ == m(mg RF -+ uZm, f, 1,) =1(1-584-0,16+1,6X
%0,9-2+1,6-5.0,9-2 4 1,6.5,1.0,9-2 4
+1,6-7,5-2) = 160,7 c,

rae R=584 tc/M2 —mo taba 1(1) pas rAvHB ¢ KOHCHCTEH-
uueit Ir=0,2 Ha ray6une 17 M;
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F=0,16 M?; u=1,6 u;
=4,9 1c/Mm2;

f2=5 » no taba. 2(2).
fs=5,1 »
fi=7,5 » —no rpaduxy puc. 3;

ll=lz=la=14 =2 M3

mg=1 u m;=0,9 — nonpasounsie KO3 DHHNMEHTH,
YUUTHBAIOIIHE WOTPYIKEHHE CBAH C WHOAMHIBOM B
npeaenax Nmec4aRol TOJLIH, INPHHHMaeMHe 0O
Tabx. 3(3, nos. 3.

Pacyernas marpy3Kka Ha CBaio paBHa:
¢ 160,7

=Z= 1.4

Mpunsitan, ray6una 3aGHBKH ¢BaH BHGpaHa NPaBHILHO,
TaK Kak npE Hefi moJyueHHas pacueTHas Harpyska 114 tc
NpeBHIMIAET MPOCKTHYIO HE3HAYUTEALHO

IMockoabky cBam 6yayr sabuBaTe RO Pa3MHBa N2
pycna (mpH HH3KOM T'OPH30HTe BOZAM), PacYETHHA OTKa3
BHYHCASACTCH HCXOIS H3 3HAYeHHs pacyeTHOR Harpyskw Ha
cBao N,, olipeaeieHHOll ¢ y9eToM BEJHYHHH HArpy3kH @,
BOCHPHHHMAEMOfi CHJIaMH TPeHHA Ha GOKOBOf NMOBEPXHOCTH
CBaH B HpeAenax nJacTa fectaHoro rpyHTa, CMHBAaeMOro
B TMepHOA HPOXOJa MaBOAKA:

Dl=uZm;fi l; =1,6(4,4-2.0,9+44,75-2.0,9) =
= 1,6-16,46 = 26,3 1c.

=114 Tc.

Mo ta6a. 2(2):
fs = 4,4 c/u?; fo=4,75 Tc/u%; I;=Ilg=2M.

OnpepenseM pacyeTHyI0 Harpysky Ha cBalo, HCXOHS W3 KO-
TOpOH BHYHCASAETCA PACIETHHEA OTKas.

No =N + Pt = 105+ 26,3 = 131,3 1.

TlpoBepra Hecymefi cnOCOGHOCTE HO YCJIOBHIO COMpPO-
THBJEHHSt MaTepHaja cBaH (BhiGop Mapku OGeroHa H ap-
MHpDOBaHHE CBau) B JAaHHOM Npumepe He NPHBOAMTCHA, Tak
Kak cBas ¢yHnnaMenta omope MOCTa MOMHMO BEPTHKAAbHHX
Harpy3oKk HeceT 3HAYUTENbHBle TOPH3OHTalbHHE HarPysKH
Yka3aHHyi0 NpoBepky Heo6XOZMMO BHINOJNHHTH MOCHE pac-
ueTa cBaW Ha IOPH3OHTAJRHYID HArPY3Ky (B COOTBETCTBHH
¢ npunoxenuem raapn CHull) Ha coBMecTHoe peficTBie
BEPTHKAJLHLIX M FODH30HTAJALHHIX Harpysok (a Takxe Mo-
MEHTOB) KaK BHeEUEHTPEHHO-CXKAaTOrQ SJAEeMeHTa.

Oco6eHHOCTH TNpPHMEHAEMHX METOXOB NOIPYXKeHHS H
TEXHOJNOTHM NPOH3BOACTBA paGoT, COMYTCTBYIOUIHX IOTPY-
JKEHHI0 HJIM OCYIIECTBASECMBIX NMOC/AE OKOHYAHHS# HOrpyiKe-
HHAW, YMUTHBAIOTCA NPH pacueTe BBEJEHHEM IIONMPABOUHHX
K03QHIUEHTOB My B My, yKasaHHwX B Tabn 3(3) k pac-
4eTHHM CONPOTHBJIEHHAM TIPYHTa, NPHBEAEHHMM B Taba.
1(1) u 2(2) Otu nonpaBousnle KO3pOUUHEHTH YUHTHBA-
IOTCSl HE3aBHCHMO JAPYr OT APYra H, €C/H HX HEeCKOJIbKO, Ie-
PeMHOKAIOTCH.

B cayuae, Korzia CBam MOrpyXaloTcs B JHIEPHHE CKBAa-
HKUHH, YIJIOTHEHHA IDYHTA BOKDYT CBali He NPOHCXOIHUT
HWIM eC/H HPOUCXOZHT, TO B SHAYHTEJNLHO MeHbIlieff creme-
HH, YeM TNpH OTCYTCTBHH JIHAEPHHX CKBaAXuH IDTO YUHTH-
BaeTCs HOpMAaMH NyTeM BBelJEHHA NOHHKalollero kosthou-
uuenra ycaosufi paborw my=0,5+0,6 B 3aBHCHMOCTH OT
AHaMeTpa JUHepHON CKBaXKHHBL

[Tpamerentie NOAMHBA PHBOXAT K YMEHBUICHHIO CONPO-
THBJEHHA rpyHTa Ha GOKOBOH moBepxHOCTH cBad. Ilpu pac-
9eTE ITO TARKE YUKTHBACTCH RORKKAWHUM woadhduuuen-
TOM ycaopufi paGoret [Ta6a. 3(3), mos. 3]. Mpumerenue
MOAMEIBA NPeiyCMAaTPHBJETCA TOABKO AAA NECYaHHX TPYyH-
TOB NpH YCJAOBHH N0GaBKH Ha HoOcAefHeM Merpe INQrpyxe-
aua 6es NOAMBIBA.

B mos 3 tabn 3(3) He ykasaHW HonpaBOUHHE KO3(-
¢hHUMEHTH I@PH NOTPYXEHHH ¢ NOAMBIBOM B IVIHHHCTHIS
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FPYHTH, T2aK KaK NPHMEHeHHe NOAMHIBA B ITHX IPYHTaX He
pekoMennyercs 3To OObACHAETCS TeM, YTO CIPYKTypa
rPYHTa BOKPYT CBaH H NOJl €e HKXHHM KORIOOM IpH MNOA-
MBIBE paspylnaercd, a o6pasyoumlancs Opg 9TOM BOKPYT
CBAH NOJOCTh JIJIMTENBHOE BPEMS OCTaeTCA SailoNHEeHHOH
B3BEIIEHHHIMH TVIHHHCTHIMH 9aCTHIAMH. LI NONKX KPYIaBX
cBail, OTKPHTHX CHH3y, OOrpyaaeMHX B [VIHHHCTHE FPYyH-
TH C KOHCHcTeHUHed [r<C0,5, MoXeT GHTh AOIYyDIEHO NpH-
MeHeHue NOAMHBA BO BHYTPEHHEH WHOJOCTH € UENBI0 THA-
PaBAHYECKOrO PHXAEHHsI FPYHTOBOrQ cepieuyHHKa H ofecne-
UYCHHS MTOIPYXKEHHA CBaW INpH YCJOBHH NOTrpyxKeHus G6e3s
NOAMHIBA B HEHapyMIEHHHH TPYHT Ha NOCAeAHEM 3Tane fNo-
TPYKeHHA Ha TNyCHHY He MeHee ABYX HapYXXHBIX AHAMeT-
poB cBaH, HO He MeHee | M. B 3TOM cayuae mpu pacuere
Hecylell CHOCOGHOCTH TAaKXKe CHAEyeT YYHTHBATH K03ddu-
HUEHTH YCJIOBHE paGothl mp ¥ my [nos3. 5 ta6a. 3(3)].
Vi3BecTHO, 9T0 mpHMeHeHHe BHGPATOPOB IJAA NOTrpyXKe-
HHsi CcBall NPHBORMT K H3MEHEHHI0 CTPYKTYPHHX CBONCTB
KaK NeCYaHHX, TAK H TJIHHHCTHX TPYRTOB. JTH H3MEHEHUs
NPOSBAAIOTCA B BARE YOJIOTHEHHA BOAOHACHUICHHHX nec-
9aHBIX IPYHTOB (TJaBHbiM 06pasoM, MOA HHXKHHM KOHHOM
CBaH) H pa3yNJIOTHEHHA (Pa3KHKEHHA) TJIHHHCTHX TPYH-
TOB, NPHYEM NOJIHOE BOCCTAHOBJEHHE CTPYKTYPHHX CBsideil
NOC/eTHHX MOXKET AJHTHCH AOATHe roau. B coorpercTBHH
¢ 3THM B flo3 4 Ta6a. 3(3) NPHROZATCH NOBHILAIOIIHE KO-
spPpHunenTH ycraosHt paGoTH mr>>1 Iis neCYaHHX TPyH-
TOB M NOWHIKAIONMIHe IJIS TAHHEHCTHX rpyHToB. JJst rauxu-
CTHX K€ IPYHTOB TYronaacTHIROft KoucucreHouu (Ir=0,5)
K03 pHRHEHTH yCA0BHA pabOTH TIPHHHMAIOTCH PABHRIMH OT
0,7 1o 0,9 Pa3ynnioTHeHH H M3MEHEHHS KOHCHCTEHIUHH
TBepAKX IMHHHCTHX rpyHToB (/L=<<0) B npouecce BHGPO-
norpyxenusi He mponcxoxuT. Ilostomy npu Ir<<O no-
npaBoyHpifi KO3QQHIHEHT NPHHAT PaBHHIM eauunrne. las
TIHHHCTHIX TPYHTOB ¢ KOHcHCTeHudelt I, =0—0,5 nonpasou-
Hble KO3(dHIUHEHTH Mz H My Gepyrcs MO HHTEPHONSUHH
ConpoTuBjeHi¢ IPYHTOR OCHOBaHMS NHOJA HHXKHHM KOH-
OM OTKPHTON CHH3Y HOJIOf CBaH BPH APOYHX PABHHI YC-
JIOBHAX 34BHCHT OT JAHaMeTpa e¢ BHYTPeHHell NOJOCTH
B T1a6n 3(3), mo3. 5 npHEATO, YTO ecAM AUAMETpP MOJOCTH
KpyrJoii ool cBaH MeHeg uaM paBex 400 MM, Takas cBas
1O YCAOBHIO CORPOTHBJCHHA TPYHTR OCHOBRHHS MOA HHXK-
HHM KOHIOM aHAJIOTHYHA 3aKPHITOf CHH3Y, €CHH AHAMETP
nonoctu Gojdee 400 MM — BBOAHTCA MOHHXKaOHMA KO3pdu-
LHeHT yeaoBuil pabotet me=0,7.
Iipumep 8. Tpebyerca onpelResHTh HECYmyio cnocoG-
HOCTb mosoft Kpg off cBaH C OTKPHTHM
HUXKHEM KOHHOM D=600 MM, naunoi 30 »,
norpyxeHHo# BHOpONOrpyKaresieM B IpyH-
TH, NpuBejeHHKe Ha pHC. 7.
Peuwenue:

aD?

F=—4—-=0,283 M, u=nD=mxn0,65=1,885m,

Io Taban 1(1): R =362 tc/m2;

R = 380 — (§-'§9)=380 — 18 = 362 1c/M2.

Io Ta6a. 2(2)

fi=1,2 1c/M?; fy==1,85 1c/m?; f3==0,86 Tc/M3;
Fe=1 1c/M%; fi=1,08 1c/M2, fe=1,14 TC/MZ%;
fa=1,2 1c/M2; f4=2,68 Tc/M%; fg=2,76 Tc/M?;
F10==2,84 tc/M%; fy;=2,9 1c/M?; f14=5,5 Tc/M?;
Fie=5,7 1c/M?; f1,=5,9 1c/M%; fi5=6,1 Tc/MZ;
f16=6,24 Tciud,

Tpu onpenenexny Hecylleli clocOBHOCTH cBak mo ¢op-
MyJie F? (7)] BBozum, cornaco 1. 535, nonpasoukble KO3(-
OGuLMeNTH Mp H My, NDHHHMaeMsle¢ 10 TaOn 3(3), nos. 1§,
yUHTHBAIO/HE CNOCOG NOTPY:KeHHs cBaH, H, Kpome TOro,
DYKOBOJCTBYEMCS YKa3aHHAMH IL 5 15.



Toryta
¢=m(mRRI-‘+ ume fi )= 1-1[362.0,263-1,1
+1,885(—0,4-1,2.2:9 —0,4-1,85-1 —0,5-1,2+
+1-1,6-0,941,08-1,6-0,9+ 1,14:1,8-0,9-1,2.1,8X
x0,94- 2,68-2.5,9-+2,76-2-0,9+2,84-2.0,94-2,9-1X
X0,9+5,5-2 +5,7-2 +5,9-2 +6,1:1,8 -+6,24-1,2)] =

= 253,3 TC.
Pacuersas narpyska Ha cBai0 MO TPYHTY OCHOBAaRHA
N2 B33 g ne,
by 1,4
Ommemna
& nnanupobne Ypobens npupoi-
e HOZ0 PEAGEPE
Spolens npupod- %,
o 120 pEALEPE "
™
r ~ I
E N
%. m g; I
| = o
b (N )4 0,62
L U078
L oot r—
of
N[T v
= v

Pue, 7. CxeMa reosoOrM4ecKo-
o paspesa

Puc. 8 CxeMa reoaoruyecko-
ro paspesa

I— cyraunox TYIONJIACTHY~ ! — HacrinHoft ¢aof  (CYTIH-
ruft I =05 I — topd, HOK Tyronaacruguuift) JL =
1] — cyrausox MArKOnIa- 0,5, I] —rausa Tyronjaa-

crugHnA Iz =0,6, IV — ranra
ryronaacruunas [ =05, IV—

cruuHas [y =0,8, I/l ~ necox

cpeAHefl XPYIHOCTH, CpefHel
TAOTHOCTH

CYITHHOK TYFOMJIacTHUHEIA
I =0,3; VI — necok Menkuft

Nipumep 9. TpeGyercs onpenelnT: Hecymlylo CrnocoG-
HOCTb 1O TPYHT HOBaH yr-
JIo# Kele300eTOHHOH cBay Hapy:KHWM AHa-
merpoM d=0,78 M, BHYTDEeHHUM JHAMET-
pom di1=062 cm, amaroit =6 m Ilorpy-
XKeHHe CBaH MNpeAycMaTpHBaeTcs BHOParTo-
pom BII-1 Ba ry6uny Ip=4,2 m ¢ ocTas-
JIeHHEM TPYHTOBOrO siLpa.

TpyHTOBEIE YCIOBHA NPUBOAATCA HA pHC. 8

Pewenue Pacuer cBam mo Hecymedl cnocoGHocTA HPo-

E3pojuTcA 1o dopmyae [7(7)].
Ilnomazy onHpaHHA CBAH Ha IPYHT

nD*  3,14.0,782

I 4
Pacuetsoe conpoTaBJieREe I'PYHTa HOJ HHXHHM KOHIOM
cBau onpenensieTcsi AHTepnossuest mo rabn 1(1) ana ray-

6hHm 3a6uBkH 4,2 M, ¢ BBeJeHHeM NONPaBOYHWX KO3bhdH-
unentoB mo tabn 3(3), mos 4 «a» u 5 «6», paBHBIX mp =
=12nmp =07.-

B pesynpTate HOAHQE pacueTHoe CONPOTHBJEHHE TFPYH-
13 NOA HUXKHHUM KOHHOM cBam GynzeT paBHO (C y4eTOM HH-
WPROAANHHK)

R =[320 4 (340 — 320)0,2] 1,2.0,7 = 272 1c/M?

=0,478 M2,

Hapyxnuit nepamerp
u=nd=3,14-0,78 = 2,45 M.

Pacuetnnle conpoTHB/JeHHA TPyHTa Ha GOKOBOHA mOBEpPXHO-
cTH cBaH A 1, 2 u 3 caoes rpynzra (cm. puc 8) B coort-
BETCTBHH ¢ Ta6n 2(2) panny:,rg-:lﬂ Tc/M?, f2=1,8 Tc/M?%;
fs=5,12 Tc/m2.

Kosdouuuent ycnosufi paGoTh my, yuHTHBRaOmue
crnoco6 NOTPyXeHHS JAA TeX XKe CJI0eB TpyHTd no
Tabn 3(3): mp, =09, mf=09; mp=1.

Hecymyio cnocoGHOCTb CRaH MO TpYHTY OCHOBaMus onpe-
neasem no popmynre [7(7)]:

& =m(mgRF+ uSm_ f, 1)) = 1 (272.0,478 +
-+ 2,45-0,9-1,22 -} 2,45.0,9-1,8.0,9 +
+2,45.1.5,12-1,3) = 155,2 1c.
Pacuernas HArpyska Ha CBa®O HO I'PYHTY OCHOBAaHHA

=£=£5£=lll Tc.
fy 1,4

HaBecTHo, 9TO Hecymas cnocoGHOCTh 34GMBHHX BHCH-
qux ceafi, pafoTaloliux B Kycrax, B ofilleM caydae oT/id4ad-
eTcst OT Hecyllefi CNOCOGHOCTH OARHOYHHX CBafi JTo CBA-
3aHO C TeM, YTO B pesyabTate B3auMofeficTBHs cpafl
CONpOTHBJIEHNE TPyHTa Ha HX G0KOBOJ MOBEPXHOCTH CHHKA-
€Tcd 38 CUeT YMEHBIICHHS 30H pacnpejefeHHs HanpsKeduf
B IPYHTE MEXCBaflHOro NPOCTPaHCTBA, a CONPOTHBJEHHE
TPYHTa HOA OCTPHEM YBEIHUHBAETCA 3a CHUET YMAOTHEHHS
TPyHTa B pe3yJbTaTe NOTPYXKEHHS COCEJHHAX cBaH.

Crenenn H3MeHeHMA HECYLIell CMOCOGHOCTH 3aBHCHT OT
AJHHE CcBak, 4WHCAa cBafi B KycTax H OT CBOHCTB FPyHTOB,
HaXONAUIAXCA TOJK OCTPHEM, @ TaKXKe OT COOTHOIIeHHS Ha-
IPY30K, NepeflaBaeMulX 4epe3 GOKOBYIO NOBEPXHOCTb H de-
pe3 octpue cBan, OfHako B MOAABAAIONIEM GONLIIMHCTBE
cydaeB yKa3aHHOe H3MeHeHHe Hecyilefl cnocoGHOCTH HeBe-
JIHKO, HOCKO/NLKY fBJCHHH, €ro 0oGYyc/NOBAHBaOllHe, AeHcT-
BYIOT, KaK YKa3aHO Buile, B NPIMO NPOTHBONOJNOKHLIX
JApYT ZpYyry HampaBaennsx IlostroMy npu pacuerax, co-
IVIaCHO MeTofiHke paccMarpusaemoit raapst CHull, Hecymas
CNOCOGHOCTh CRafi B KycTe HPHWHHMaeTcst PaBHOR Hecyueh
CNOCOGHOCTH OJHHOYHOH CBaH.

B cayuae BOSHHKIUEH [PH NPOEKTHPOBAHHH HEOGXORH-
MOCTH OLIEHHTh HECYIRYI0 CIIOCOOGHOCTHL cBalt B KycTe ¢ yuge-
TOM HX B3aWMOZeHCTBHS HPH COBMECTHOR padoTe yKa3aH-
HYI0 cocaGHOCTL CBaH MOXKHO ONPEeAeNHTh 1o Gopmye

® = m[mg (1 + B) RF + AuZm_ f, 1,}, (10)

raem, mp, my, R,f;, Fu, l;}— Te xe 0603HAYeHHS, 9TO H B
dopmyne [7(7];

— Ko3(dHUHEHTH,  COOTBETCT-

+ BeHHO YYHTHIBAlOUiHEe YBeJlH-
YeHHe PACUeTHOrO CONpPOTHB-
JieHHs TOJA HHXKHHM KOHLIOM
CBaH B pe3yJbTaTe YIJIOTHe-
HHS TPYHTZ H YMEHbHIGHHe
pacueTHOro CONPOTHBJIEHHS HA
Goxopoft NOBEPXHOCTH CBaM B
pe3ysbTaTe COBMECTHOR pa-
GoTw cBafl B XycTe

B Ta6n. 4 npuBeleHH 3HaueHun Koapduiuuentor B u A B

SaBHCHMOCTH OT 4HC/JA cBafi n H OTHOCHTENIbHOR IyOHHbI

BrnA

{
NOrpyeHus 1) = ‘;" AJI7 OTHOCHTEJNLHOTO PACCTOSHHSA MeX-

Ay cBaaMH 3d

IIpu pacuere cpafiHoro GynfaMenTa Ha UEHTPAALHYIO
Harpy3ky Hecyllias CHOCOGHOCTb CBAam B KYCTe Onpefenser-
csl ¢ y4eToM cpeuux KoapduumentoB Bep 0 Acp.

[lpn pacdere cpafinoro ¢ynaaMeHTa Ha BHEUEHTpeH-
HYI0 Harpy3ky Hecymids cnocoOGHOCTb CBaH B KYCTe onpese-
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Ta6auuna 4

Pac 9. Cxema reojoruiecxoro paspesa

1~ cynecs Iy =0,7, Il — mecoxk WBUIEBATHR cpeaHelt NAOTHOCTH;
HI — cyraunox I =04, ]V — DeCOK CpenHel KpynHocTH, nAOTHuS

JfeTcs AjA CBafi, pACHONOXKEHHHX B Kpafinem (B Hanpas-
.uefgm MOMeHTa) pspy, ¢ ydeToM KoopdHumeHTOB Axp
H Byp
Mpumep 10. Onpepennts Hecymyio ctmoco6Hocts 10-
MeTpoBOR saGHBHOA cBan cegenueM 30X
X30 cM, paGoraronielt B Kycrax H3 5, 12
H 20 cBafi, ¢ yueroM' coBMeCTHOf PaGOTH
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=L 20 30 0
d JR—
n Bp | Bup | Ao Axp Bop | Bap | 4cp | “xp | Bop | Bep | “ep | Awp
4 | 0,17 0,17 0,71 0,71 0,185 | 0,185 | 0,68 | 0,68 | 0,195 | 0,195 | 0.66 | 0,66
5 | 0,19 0,17 0,68 0,71 0,21 0,19 0,65 | 0,67 | 0,22 | 0,21 | 0,62 | 0,66
6 | 0,24 0,22 0,635 0,67 0,26 0,24 6,615} 0,63 | 0,28 | 0,26 | 0,575 | 0,62
7| 0,2 0,23 0,595 0,66 0,29 0,26 0,565 | 0,625 | 0,316 | 0,28 | 0,54 | 0,61
8 0,275 0,22 0,575 0,66 0,305 0,26 0,54 { 0,62 | 0,33 | 0,28 | 0,51 | 0,6
9 | 0,325 0,3 0,525 0,57 0,36 0,34 0,495 ) 0,53 | 0,39 | 0,37 | 0,46 | 0,52
10 0,325 0,25 0,525 0,64 0,36 0,29 0,495 | 0,6 0,39 | 0,32 | 0,46 | 0,58
i1 0,33 0,24 0,515 0,64 0,365 | 0,29 0,48 | 0,6 0,4 0,32 | 0,45 | 0,58
12 0,39 0,34 0,47 0,56 0,43 0,39 0,44 | 0,51 | 0,475 0,42 | 0,4 0,5
13 0,39 0,32 0,455 0,56 0,43 0,37 0,42 | 0,52 | 0,475 | 0,4 0,385 | 0,5
15 | 0,42 0,32 0,43 0,54 0,475 | 0,37 0,395 ] 0,5 0,53 | 0,42 | 0,36 | 0,49
16 | 0,46 0,4 0,41 0,5 0,525 | 0,47 0,37 | 0,46 | 0,59 | 0,52 | 0,3¢ | 0,44
17 | 0,465 0,38 0,405 0,52 0,53 0,45 0,365 | 0,47 | 0,6 0,5 0,33 { 0,45
18 | 0,47 0,35 0,4 0,54 0,54 0,43 0,36 8’5 0,605 | 0,48 | 0,325 | 0,48
20 | 0,51 0,43 0,37 0,49 0,59 0,5 0,33 ,46 | 0,665 | 0,57 | 0,3 0,43
22 0,525 0,4 0,36 0,51 0,605 | 0,47 0,32 | 0,47 | 0,685} 0,54 | 0,285 | 0,44
23 | 0,525 0,36 0,36 0,54 0,606 | 0,45 0,32 | 0,59 | 0,685 | 0,52 | 0,285 | 0,47
24 | 0,54 0,44 0,345 0,48 0,62 0,52 0,31 | 0,44 | 0,705| 0,59 | 0,27 | 0,43
25 | 0,56 0,46 0,335 0,45 0,65 0,53 0,3 0,41 | 0,74 | 0,63 | 0,26 | 0,4
cBali B Kycrax liHxkeHepHo-reoJioruye-
" CKHE YCJIOBHS NOKa3aHW Ha puc 9
Hacorrie = ZE...-; Hecywas cnocoGHOCTE OZWHOYHOM CBaH ONpejessercs
o no bopmyae [7(7)]:
1) naa NAOTHHX NEeCKoB
] w | f=h2mefm? ®=1[0,09-80¢+1,2(1,2-2,5 4+2,7-2 +2,9-2 +
o +3,1.3+8,2.1] = 81,7 + 72 = 103,7 tc,
2) AaR MecKoB CPeHeil NJIOTHOCTH
I o |fo 27 me/m? ® = 1{0,09-400 4 1,2(1,2-2,56 +2,7.24+2,9.2 +
~+3,1-3-4+6,3-1)] = 29,8 4 36 = 65,8 1c.
D C yyetoM COBMECTHOM paGOTH B KycTax
, 2 a) nas kycra u3 5 cBaii A=0,65, B=0,29
T = 49me/m & =172-1,20 4+ 31,7-0,65 = 115,8 Tc;
1§ . & = 36-1,29 -+ 29,8-0,65 = 65,9 1c;
y 6) Aas kycra B3 12 ceaft A=0,44, B=0,43-
3 *3.lmc/m? P ==72.1,43 -} 31,7-0,44 = 116,9 1c;
& = 36-1,43 -+ 29,8-0,44 = 64,7 1c;
-4
¥4 2 ﬁ?:a:yj”,',zzav B) Aas kycra us 20 csafi A=0,33, B=0,6
. Va 2 ®=72-1,5431,70,33=117.8 1c
R'=800me, g, . —
RY=400meim? & ==36-1,5 - 29,8.0,33 = 63,9 1c.

W3 npumepa BHAHO, YTO UeM NPOYHEe TPYHTH MOK OCT-
pHeM, TeM Hecyillas CNOCOGHOCTb cBafi ¢ yu4eToM HX B3aH-
MoaefictBus GyAer 6ogbllle, TAK KAK CTENeHb YBeJHYEHHs
CONPOTHBJICHAA TPYHTA NMOA OCTPHEM GOJbllE, YeM yMeHbuie-
HHE CONPOTHBJIEHHA I'PYHTa MO GOKOBO# HOBEPXHOCTH.

5.6. lna 3a6HBHHIX CBafl, ONHPAIOWIHXCH HHKHHM
KOHLOM Ha PHXJHE NEecHaHHe TPYHTH HAH Ha MHHECTHE
TPYHTH C DOKa3aTeseM KOHCHCTennud [p>0,6, Hecyulyio
CNOCOGHOCTb CAEAYeT OTPEAeNiTh M0 pe3yJAbTaTaM CTa-
THYECKHX HCINTaHR#A cBak

K n 56, Cpafinue ¢pyHaaMeHTH O CBasAMH, ONHPAOIY-
MHCS Ha DHXAHE NecyaHbe IPYHTH H Ha TJIHHHCTHE IPYyH-
TH ¢ MOKasaTeneM KOHCHCTeHHHH [1,>>0,6, B GospiHHCTBE
c/ly9aeB OPHMEHATb OKA3HBaeTCA HepanHOHAJLHHM, TaK



KaK TaKHe CBaH HMEIOT HH3KYI0 Hecyulyio CHocOGROCTb H
JAIoT, KaK MPaBmjIo, IJIMTEJbHYIO W GOJBHIYIO MO BEJHYHHE
ocafky OHu MOTYT NPHUMEHATHCH TOABKO ANA NETKHX 3[a-
HHH ¢ ORHOPSOHLIM pacrnoJoXeHHeM cBal B ¢dyHpaMeHTe
HapnexHHX MeTONOB pacdera Hecymedl CNOCOGHOCTH cBaH,
ONHPAMUMXCA HAa YKa3aHHBIE TPYHTH, A0 HACTOAILIEro Bpe-
Menn He paspaGotano IloatoMy npoeKTHpoBaHHe (yHZa-
MEHTOB €O CBasIMH B TAKHX CJAY4asX MOXKHO BeCTH TOJLKO
no pealebTa-raM HX CTaTHYEeCKHX HCIHTAaHHNA

5.7. PacueT HecymieH cnocOOHOCTH NMHPaMHAAJBHOI,
TpanenenfaibHoli 1 poMOGOBHAHON CBaM, mpope3aloled
necyaHue H TJIHHUCTbE TPYHTH, CIeAYET HNPOH3BOAHTH C
YYeTOM JONOJHHTEJbHOrO CONMPOTHBJEHHS IPyHTa Ha 6o-
KOBOH MOBEPXHOCTH TaKHX CBaill, onpezesisieMoro B 3aBH-
CHMOCTH OT BeIHYHHBEI MOAYJA AedopMauui rpyHTa, HO-
Jy4aeMoro 1o pe3ysabTaTaM KOMNPECCHOHHBIX HCHBITAHHH
TPYHTOB, npope3aeMbix cbBaedi Hecymymo crnocoGHOCTD
NHPaMHAANBLHON, TpaneleHAalisHON ¥ POMOOBHAHON cBau
@, TC, B 3TOM Clyyae CJeAyeT OIpeRensTh 1o (popmyne

¢=m[RF+Z 2 (ul ft+uo» Lo Et k: gp)]’ (11(8)]

rae m, R, F, I, af, — o603HayeHus 7@ XKe, 4TO H B
Gopmyie 7 (7),
U, — HAPYXHpil nepuMeTp :-TO ceue-
HHS CBaH, M,
tig; — CyMMa pa3sMepoOB CTOPOH i-TO IIO-
TIEPEYHOTO CeUEHWUS CBaH, M, KO-
TOPHE HMEIOT HAKJOH K OCH CBaH,
ic — YKJIOH  GOKOBOH MOBEPXHOCTH
cBa# B JOAfIX €IHHHLH, ONpeje-
JfieMBl{ KaK OTHOLIEHHe MOJypas-
HOCTH CTOpOH IOTIEPEYHOTO ceve-
HUS B BEpXHEM H HHIKHEM ee KOH-
Lax K JJuHe Y4acTKa C Hakio-
HoM rpaHe#l, mpu ic>>0,025 cxe-
Iyer npuuuMath ic=0,025,
E,—Moaynb petopManuu 1-ro cios
TPYHTa, OKpY/Kaloliero GOKOBYIO
nosepxHocth cBaW, T¢/M%, ompe-
JedIMBIH 1O pesyJpTaTaM KOM-
, OPECCHOHHEIX HCNBITAHUH,
k, — xoaddHuueHT, ONmpeneaseMbli 1O
Taba 5(4),
{p — peosiornueckuit KO3 HLKEH T
NMPUHHMaeMbl#l p=0,8
Mpumeuanue IIpa poMGOBHAHBIX CBasix CyM-
MHpOBaHHMe CONPOTHBJIEHHMH TPyHTa Ha GOKOBOW NMOBepx-
HOCTH YYacTKOB ¢ OGpaTHHM HAKJAOHOM B ¢opmyae
11(8) se NPOM3BOAMTCH,

Ta6anua 5(4)

Bup, rpysara Kospduunenr ki
Tlecku u cynmecu 0,5
Cyraunkn 0,6
Cannnt npu 1p,=0,18 0,7
To xe, 1,=0,25 0,9

Iipumeuanne [las raud ¢ uncaom mia-
craaHoctH 0,18<C/p<<0,25 3uavenue kospdunuenra

k, onpenmeinsteTcs uHTepnoOJRUHEH

K n 57 Cueayer o6paTuTb BHHMAHHe, 9T0 B dopmyJe
[11(8)] mcnoabayerca wmonmyab nedbopmaunus rpysara E,,
onpeneJeHHHH 1O pesy/ibTaTaM He MITAMIOBLIX, a hOMIpec-
CHOHHBIX HCIBITAHHH,

[pn OTCYTCTBHH NaHHBIX KOMIIPECCHOHHHIX HCHBHITaHHH
BeAHUHHY MOAYJs1 nRedopmduuu E, K1s pacuera Hecyuien
cnocoGHOCTH CBal ¢ HAKMOHHHIMH TPAHSMH MOMHO onpeje-
JUTh MO opmyJe

E
Ef =—,
my
rae E — moayan pedopManyH rpyHTa nPH INTAMAOBHIX- HC-
NBITAHASIX, B TOM 4HC/Je ONpEASICHHBIH MO MApo-
crefininM  (HIUKO-MEXaHAYECKHM XaPaAKTEPHCTH-
KaM IPYHTa B COOTBETCTBUH ¢ TAGAMYHHIMH 3Ha-
YeHMAMH, YycTaHaBauBaeMwnMH raasoit  CHull
11-15-74,
my, — NONpPaBOYHHE Ko3(pduunear, GONbINAA eNHHHLb,
onpenesaseMuil B COOTBETCTBHH € peKOMEHIalHs-
MH IpUJIOKEeHHs 2

Puc. 10 Cxema reoso-
THYECKOro paapesa

I — HacHNHOA H QY-
BEHHO-PACTHTEAbHLIA
cao#, Il — cynecp
reepRas E,=640 Tc/M?,
11l — cyrauHOK_ TyTrO-
nnacruuntit B, =330
re/m?, 17 =033, IV —
MIHEA MSATKOIJIacTHY-
uas I[ =06

[

—
1/

\[
\

B cnyudae, ecqim HPOEKTHASI OpraHH3alHa HMeeT HepO-
CTATOUHBIH ONBIT NPHMEHEHHS CBAafi ¢ HAKJIOHHHIMH IPaHsIMH,
NpoBe/icHHE MOJEBHIX HCNHTAHHA TAKAX CBaH JAJia Onpeje-
JIEHUs] MX HeCylleH CMOoCOGHOCTH ABJASETCA 06s3aTe/bHEM

Tlpumep 11. TpeGyercss onpemesuTh HECYINYIO CIOCOG-

HOCTb NMHpaMHAANbLHOW cBau P, Tc, ANHHA
csau 3 M, pasMepm roxosu 0,7X0,7 M 1
ocrpas 0,1X0,1 m [I'pyHroBHe YCJIOBHs
NOKa3aHH Ra puc 10

Pewernue Hecyliyio cnoco6HOCT, NHPAMHAANBHOH CBaH
@, 1c, ompeneasieM no gopmyne (8). Bee BmuHCaeHHS I8
yao6cTBa cBeAeHb B Tabn 6

Pacuernyio Harpysky Ha csaio N onpegesum no ¢op-
myde [1¢1)], npunsaB kx=1,4

28,1
=—— =20 Tc.

4,IM

im
a8 1m 0749 1.3

SRS

Ilpu OoTCYTCTBHH KOMIpPECCHOHHHA HCCJeXOBaHHH TPYH-
TOB H OIHOBPEMEHHO INpPH HEBO3MOKHOCTH OIpejielIeHHn
MoayJeit neopMaiMH TpyHToB no TaGnmuiam riaapsl CHull
11-15-74 B cOOTBETCTBHH ¢ HX IIPOCTEAIHMH (PH3HKO-Mexa-
HHYECKHMH XaPaKTePHCTHKAMHM HECYmylo CNOCOGHOCTbL cBaf
C HaKJOHHHIMH TPaHsIMH (MHPaMHAAJNBHBIX, TpaneleHAasb-
HbIX, POMOGOBHAHBIX) MOXHO OHpeJeNsrb Mo (opmyJae

@=m{RF+ 31, (u f; + o for)l, (12)

rae m, R, F, 1, u,, [, g — 0603HAUEHHT TE€ 3Ke, 4YTO H B
dopmynax [7(1)] u [11(8)],
for — pacuerHniit oTHOp i-TO clos
rPYHTA Ha NOBEPXHOCTH HAKJOH-
HHX rpaHefi, Tc/m?, ompenesse-
Muit o dopmyse fo.=R.sina,
rie R,— pacueTHoe COIpOTHBJEHHE TPYHTa, TC/M2, NMPHHH-
maemoe no Tab6n 1(1) nacrosmmest raasm CHull,
Ha YpOBHe MOJOWBH I-T0 ¢J0sl TPYHTa,
O, — yroj HakJoHa rpanefi K BEPTHKAJAbHOW OCH CBaH.
Hpumep 12. Onpegenuth Hecymyio CIOCOGHOCTb POM-
6osunnot ceam CHP 8-30-50 (mo TV
65-163-76); rpyHTH, upopesaeMuie cBaef,
npHBeAeHn Ha pHc, 11: 0~2,8 M — mecok
nunepaTht  BojoHacHmeHawd; | 2,8—
4,8 M — cynecb ¢ KOHCHCTeHuMelt [r=0,6;

27



Ta6arna 6

Nl L 2] w2
R, fi u,f E. ol = ‘_T_ up' _T_?.;
* . * ' l' - -
m| 1 l;,’. I;lé l;;. u{:. 5 Eé u;i. i e k, gp o L : :«“ ..;.'f @, 1) C/oH PpyHTY
M Mt M M2 o 4‘_&» ] 3=
-»i ":4;-'5 ~ W0 ‘_':Alfx.
acg X S WX
— | —|—10,7{2,1214,3]|9,12]|2,12]|0,025| 640 | 0,5]/0,813,6{22,72|15,9 | —~ | — | Cymecb TBepaas
H|l—f—]~]1 1,4413,2{4,62|1,44|0,025| 330 {0,6}0,8| 5,7} 10,31]10,31}27,36|28,1] Cyrausok Tyro-
INACTHYHBIA
73 |o,01}0,73}0,8}0,72|1,6|1,15|0,72{0,025| 180 | 0,5}0, 1,3] 1,45] 1,15] ~— = | T'nuna  msrko-
L anacrHaHad

e=0,95; 4,8-10,6 M — cyrHHOK C KOH-
cucrenuneii Ir=0,5
Pewenue, Tlpu pacuere Hecymie#t crnocoGHocTH poMGo-
BHAHHIX CBall BepxHifi 9aCTh CBaH, HMeroumlas o6parTHuill Ha-
KJIOH TpaHef, He YYHTHIBAETCA,
HuxHiolo yacTh cBaH pa3GHBaeM Ha Y4AaCTKH AJIHHON
lg=l,3 M3 lz=2 M, la=2 M, la=0,7 M.

03 , . Ommemka dna
a Aomnobana
v I
~Lo 65 I
LLEA
X L¢
I
N Puc. 11. Cxema reono-
rHYEeCKOTO paspeda
hd I — necox nmaesartnifl,
il - cynecp Iy =0.6,
o~ ¥//4 11l — cyraumoxk I =
(] =0,5
a3

Jina cepemmHn KaxAOrO YJacTKa onpejensieM nepu-
MeTPH cedeHHs CBaH:

0,54 x; 0,54 0,48
=2
2 2

%, =0,5—2%; =0,5—2.0,012=0,48 u;

U =2 = 0,98 u;

. 0,1
n=higa= 1,3? =1,3-0,017 = 0,012 u;
Ugy = Uog == Upg == Upq =0,6 M.
AHAJIOTH3HO AJA CJAEAYIOIIHX YIAaCTKOB.
048+rx, 9 0,48 0,41
2 2
xy = 0,48 — 2xy = 0,48 - 0,068 = 0,41 u;
%y = Iy tg @ = 2.0,017=0,034 »;
0,41 3 %, 0,41-}-0,34
Ug = 2 9 =2 2

u2=2

=0,89 u;

=0,75 u;

28

xy=0,41 — 2x3 = 0,41 — 0,088 = 0,34 u;
x3=0,034 u,
0034+ o 0.34+0,32
2 2
x,=0,34 — 21, = 0,34 — 0,024 =0,32;
xy=0,7-0,017 = 0,012.

TMockoABKY B HCXOAHHX JAaHHEX OTCYTCTBYIOT De3yib-
TaThl KOMIPECCHOHHHX HCOHTAHHA TPYHTOB, a ONpEleNHTh
MoLy/ib pedopmanuy cyneck npu [r=0,6 1 €=0,95 mo Ta6-
autte Taasu CHull 11-15-74 me npexcras/sercs BO3MOXK-
HEIM, pacueT BeZeM 1o hopmyie (12); sravenue R, f,  fo.
onpeneasieM no taéa 1(1) u 2(2):

R = 140,6 1c/mM?%; fy=2,1 Tc/M2; fa=1,6 Te/M?;
fs =2,6 Te/m?; fo = 2,55 Tc/u¥;
for = R,-0,017 = 100-0,017 = 1,7 7c/n?;
fog = R3-0,017 = 78-0,017 = 1,34 1c/u%;
fos = Ry 0,017 = 139.0,017 = 2,36 1c/M%;
fou = 140,6.0,017 = 2,39 1c/m2,

Moacrasans uafinennue 3Hagenna B dopmyay (12),
nONy4HM

@ = 140,6-0,09 + 1,3 (0,98-2,1 +0,6-1,7) +
+2(0,89-1,6+0,6-1,34) +2(0,75-2,5 +0,6-2,36) +
+0,7(0,66-2,55 + 0,6.2,39). = 29,2 c.

Uy = =0,66 M;

Pacyersas Harpy3ka Ha cBaio

5.8. Hecymyio cnocoGuocts @s, TC, CBaH (KBaApart-
HOW, KBAAPATHOM C KPYIVIOf NOJOCTHIO, HPAMOYIOJbHOM
H noyiofi Kpyraoil), paGoraiouiefi Ha BHAeprusanue, cae-
JyeT onperensiTh Mo hopmye

Py = muZmy fi i, [13(9)]

tAe 4, my, [, u l;— oGosRauenus 7e Ke, 4T0 K B Qopmy-
xe [7(7)].

m — xoapduuneHT ycnosuii paGoTH, npa-

HHEMaeMult Ja9 cBafl, NOrpyXaeMbix B

TPYHT Ha riayGuny MmeHee 4 M, m=0,6,

TO JKe, Ha TAYy6HHY 4 M H Oonee m=

=0,8 nas Bcex 3faHuii H Ccoopyxke-

HHil, KpOMe ONOP BOSAYIIHHX JIHHHA

snekTponepeRayd, AJsS KOTOPHX KO-




ahpHIHEHT m TPHHMMAETCH corJaac-
HO yKasaHHAM paspesa 13 HacTosuei
TJ1aBBl
K n 58 Ilpu pacuere cpafl u cBaii-06010uek HA BHI-
AepruBaHHe KpoMe HCNOsib3oBahus dopMyan [13(9)] ue-
O0XOHMO NPOBEPHTH PACYETOM JAOCTATOYHOCTH MPOAOJIBHOM
apMaTypH HA pacTAXeHHe M 3aJeJKy B POCTBEPK cBal
YRasaHHHe pacdeTH NPOU3BOAATCH B COOTBETCTBHH ¢ TJia
po# CHuII 11-21-75
[lpumep 13. TpeGyercs onpeaenutb Hecyliyio CHOCOG-
HOCTb CBaH, pafoTaillieil HA BLIEPrHBA-
nue, ceyenne 300300 MM, nnuuoi 7 M,
3aén‘§oﬁ B TDYHTH, NpPHBeJeHHHE HA
pHC
Pewenue Hecymyio cnoco6HOCTb CBad ONpeje/isieM Mo
¢dopuyne [13(9)]:
®g = muZm; f, 13,

rie my — kosadduuueHT ycnoBuit pabGoTe ANA cBaH, 3a6H-
BaeMHIX B I'DYHT Ha riyOuny Goaee 4 M (m=0,8);

¢$=1.0,81,2-1(2-1,82-}2-3,8841,1.4,14
+ 1,4-6,03) = 19,5 1c.
Pacwernas narpyska Ha cBawo

@y 19,5
= 1.4 = 13,9 Tc.

BHCAYHE HABHBHBLIE CBAH, CBAH-OB0JI04YKH
H CBAH-CTOJNIBH

5.9. Hecymyto crnocoSHocts &P, Tc, HaGuBHOR CBaH
¢ ymuperHO#t nATofi u Ges yiulupeHus, a TawxxKe CBaW-
060NI0YKH H CBaH-cToJ6a, paboTalolliX HAa OCeBYIO CIKH-
MWLYo Harpysky, clAexyeT onpelesTs Ijo (opmyne

¢=m(mRRF—}- uEmf 7, l;)' [14(10))

rae m-—KoopduuUueHT ycIoBHA paBoTH CBaH, NPHHH-
MaeMu# B caydae ONMHpaHHA ee Ha NOKPOBHBIE
I'IMHUCTHE TPYHTH CO CTEMeHbIO BJIAXKHOCTH
G<<0,85 ¥ Ha JeccoBhE HJIH JEeCCOBHIHbIE
rpyatt m=08, a B OCTaJbHHX cJaydasx
m=1;
mp — xo3¢duuMenT ycnoBufi paGoTu rpyHTa NOA
HEXHHM KOHIEOM HaGusHOR cBau, CBan-060-
JIOYKH M CBaH-CTON0a, NpHHMMAaeMbii mp=1
BO Bcex CAyuasx, 33 HCKJIOUEHHEM cDail ¢ ka-
MyQJuIeTHHMH YIIHPEHHSAMH, A9 KOTOPHX 3TOT
K03QdHIHEHT cJeAyer npuUHHMars mge=13,
H ycrpo#icTBa cBaif ¢ ywHpeHHOH nsrod, Ge-
TOHHpYeMoii OABOAHKM CNOCOGOM, AJMA KOTO-
prix mg=0,9;

R — PacyeTHOE COMPOTHBJCHHE I'PDYHTA NOJ HHXHHM
KOHUOM BYypoHaGHBHOH cBaM, CBaH-OGOJOYKH H
¢Ban-cToi6a, rc/M2, nNpHHUMaeMoe COIJIACHO
TpeGopawpam mn, 510 u 511 mHacrosmux
HODM, @ jnia HaGuUBHOH CBaH, H3roTOBJReMOH
o TEeXHOAOTHH, yKasaHHOH# B 1 2 6 «a», «6» —
1o taba 1 HaCTORUIHX HOPM,

F — nnomwass onppanus HaGHBHONA cBaW, cBau-060-
JIOUKH M CBaH-cTON6a, M2, NMpHHHMaeMas paB-
HOi Jig HAGHBHBIX cBafi 6e3 yIIHpeHHA K AJs
cBait-cToN60B — MIOWIaAH MNONEPEHHOro ceye-
HRA CBay HAR cBam-cTonba, AJ% HAOMBHHX
cBali ¢ YUIHPEHHEM — IVIO{AAH NONepeqIHoro
CeYeHHS YIHHPEHHS B MecTe HanGoJslUero ero
JHaMeTpa;. AAs CcBai-0GoN0OYEK, 3aNOAHEHHBIX
6eTOHOM, ~ IIOIAAH [MONEPeYHOro CedeHHd
obosoyku 6pyTTo, JAAA  CBai-060J0YeK C
TPYHTOBHM sAfpom 03 3alONHEHHS NOJOCTH

6eTOHOM — IIOIIA M
HETTO,

4 — nepuMETP CTBOJIA CBaH, M, NPHHAMAaeMHIA No
JHaMeTPY CKBaXKMHH, o6GcagHofi TpyOH HAH
CBan-000JIOYKH,

mj — xospunuentT ycnosHii paboTe rpyHTa Ha 6o-
KOBO# MOBEPXHOCTH HaOHBHOM cBa, CBaH 060-
JOUKH H cBaH-cT0/i6a, 3apHcalui oT cnocoba
oGpaaoBaHml CKBAaXHHH W HX CTBOJOB, NPHHA-
Maemuit o ta6a. 5;

fi — pacuetHoe conpoTABAeHUE {-rQ CIOf I'PYHTA Ha
goxosoﬂ TMOBEPXHOCTH cTBOJI2 HAGMBHOA cBaw,
CBau-060/MI0YKH H CBaH-cTONGA, TC/M2, IPUHHMA-
eMoe 1o Taba. 2,

l; — 10 X)e, uTo K B popmyae 7 (7).

ITpumeuasune ConpoTsieHne mecuaHLix IPVH-

TOB Ha GOKOBOM NMOBEPXHOCTH CBAH ¢ YHmIHpeBHOH NATOR
JIOJIKHO Y9HTHBAThCSE HA Y4acCTKe OT YDOBHA IJIaHUPOB-
KH 10 YpPOBHA nepeceucHus CTBOJMA CBaU C MOBEDXHOCTHIO
BOOOPaxKaeMOro KOHyca, HMeloliero B Xauecrse oGpa-
3YIOWEH JIHHAIO, KaCAIOUIyIOC IpaHHUN YIUHDEHHS HOX
yriioM @1/2 X ocH CBaH, rae @) — ocpenuennoe (Mo c¢/io-
£iM)] pacyeTHOe 3HaYeHHe YIJa BHYTPEHHEro TpeHAA
rpyHTa, 3ajeraioliero B mpejelax YKAa3aHHOTO KOHYcCA,
onpefieineMOe B COOTBETCTBHH C TpeGoBaHHAMH H. 46
dacroamefi raasu. JlomyckaeTcss yYHWTHBAThb CONPOTHB-
JicHHe TIHHHCTHIX IPYHTOB MO BCEHl AAHHe CTBOJA

NONepegHoro  cedeHus

TaGauna 7(5)

Kospduunenr ycaosaft paﬁo-ru‘
TpYHTa my Nps

Bup cpaft ¥ cnocoGu HX

ycTpoficTRa % .

% | B %

5 2] 2w z

e |z 58| =

1. Habuenue mo n 2.6«as| 0,8 | 0,8] 0,8 | 0,7

npH sabuBke HHBEHTap-
HO# TPYyOH ¢ HAKOHEYHH-
KOM

2. Ha6usHue Bubpo-{ 0,9 { 0,91 09 | 0,9

wTaMnoBanHLIe

3. BypounaGusunie, B TOM

YHCJAE€ ¢ YWHpeHHoH ns-

Toit, 6eTOHHpYEMBIE
a) npu  orcyrcremu| 0,7 | 0,7} 0,7 | 0,6
BOAH B cxéna);cune
{cyxum crnioco6oM
6)yrlon pomoi wau] 0,6 | 0,6} 0,6 | 0,6
FAHHACTHIM  PacTBO-
poM

4, Cpau-o6osouakn, mo-| 1 0,9{ 0,7 | 0,6
rpyxaemble  BHOpHpOBa-
HHUEM C BHEMKOA rpyHTa

5. Cpan-croabH 0,7 {0,7{ 0,7 { 0,6

K n. 59, ®opmyao#t [14(10)] crenyer noapsosatsea

npy pacyere HecymeRh cooCo6HOCTR MO TPYHTY Ha BepTH-
KaJBHYI0 OCEBYIO - CHMAIOMIYI0 HArpysKy BHCAYAX HaGHB.
HHX cBait ¥ cBak- ofonouer cnenyromux THNOB:



Ta6nuua 8(6)
Kospduunentsn Ag. Bg. @ H f npH pacueTHRX SHAYEHHAX YrJa BUYTDECHHEIO TPeHus
O6osnagenne kosddunuenTos TPyHTa @1, rpag

2 2 7 | a | = | & | & 39

A 9,5 | 12,6 | 17,3 | 24,4 | 34,6 | 48,6 | 71,3 | 108 | 163

B 18,6 | 24,8 | 32,8 45,5 | 64 87,6 | 127 185 | 26C

4 0,78 0,79 0,8 0,82 0,84 0,85 | 0,85 | 0,8 | 0,87

5 0,75 0,76 0,77 0,79 0,81 0,82 | 0,83 0,84} 0,85

7,5 0,68 0,7 0,71 0,74 0,76 0,781 0,8 0,82 | 0,84

10 0,62 0,65 0,67 0,7 0,73 0,75 | 0,77 | 0,79 | 0,81

@ mn = 1125 0,58 | 0,61 | 0,63 | 0,67 | 0,7 0,73 | 0,75 [ 0,78 | 0,80
PRT=115 0,55 0,58 0,61 0,656 { 0,68 | 0,71 ] 0,73 | 0,76 | 0,79
17,5 0,51 0,55 0,58 0,62 0,66 0,69 | 0,72 | 0,75 | 0,78

20 0,49 0,53 0,57 0,61 0,65 0,68 | 0,72 | 0,75 | 0,78

22,5 0,46 0,51 0,55 0,6 0,64 0,67 | 0,71 0,74 | 0,77

25 u Gosee 0,44 0,49 0,54 0,59 0,63 0,67 | 0,7 0,74 | 0,77

B npn d— { 0,8 M 4 meHee| 0,34 0,31 0,29 0,23 0,26 0,25 | 0,24 0,23 | 0,22
4mM 0,25 0,24 0,23 0,2 0,21 0,20 0,19 0,18 | 0,17

h
[Tpumewanue Jlas npoMexyTOWHHX 3HaUeHHH @1, 7 nd BeAHYHHB KO3(hHLHEHTOB Ag, BS »o u § onpe-
HeSAI0TCS HETepHosauyel

a) HaGHBHBIX cBafl JIOGHX IHAMETPOB ¢ YUIHPEeHHON
naroff H Ges yIIHpPeHHA, B TOM YHCJe OYpoHaGHBHHIX H dac-
TOTPaMGOBaHHKIX,

6) cpafi-o6oa0ouek AuaMeTpoM Gosee 0,8 M, morpyxa-
eMBIX C NIOJTHOW BLIEMKO# FPYHTa H3 NMOJOCTH, GeTOHHpYyeMO#ft
110 OKOHYaHHH NOTPYXKeHHs cBail, a Takxe cpah-ofonouex,
norpyxaeMeix 6€3 BHIEeMKH HJIH C YaCTHYHOH BLIEMKORA IpyH-
Ta H3 NOJOCTH, HO ¢ OCTaB/eHHeM Ha NOCJeAHeM 3Tame no-
TPYXeHHS IPYHTOBOTO siApa HeHAPYIIEHHON CTPYKTYPH BH-
COTOK He MeHee IBYX JAHaMeTPOB CBaH-060JM0YKH Ge3 3anon-
HEHHA NOJIOCTRE GeTOHOM

TIpn nanu9AH ONHITHHX AGHHEKX O PACYETHHX BEJHUH-
HaX ymMa BHYTPEHHEIO TPGHHA TPYHTa Qp;, CHEIUICHHS Cp;

H 06BeMHOro Beca PYHTOB OCHOBaHWHs Y, YTOUHCHHHe Be-

JHYHHB CONPOTHBJEHHHA TrpyHTa Ha GOKOBOH NOBEPXHOCTH
GypoHaGuBHEIX cBafi MOryT GHITh ompefesieHH no ¢opmyne

fi=(Viepi 1, 189y, +¢1,) &,

rge ?lcpc’— ocpefiHEHHOEe pacyeTHOoe 3HaueHHe o6beMHOoro

peca TPyHTa B mpeaenax IVIYGHHH paclojioxe-
HH h. cepefMHH I-rO chaosl, Tc/M®, onmpegense-
MOe C yYeToM B3BEIUMBAIOHIErQ AEACTBHS BOAH;

@
= °__
E=tg (45—~

BOTO AaBJIEHHA TPYHTa,

h, — rayGuHa pacno/oMeHHs CAOH

510. PacuetHoe conporHBienue R, TC/M?, rpyHTa
NOJ HHXKHHM KOHIOM HaOHBHON cBaH, cBau-06OJOYKH,
NOTPY2KaeMoil ¢ BHIGMKOF IDYHTa M3 MOJIOCTH € MocJe-
ILYIOIIHM 3anonHeHHeM ee OeTOHOM, H cBam-cToila Io-
NyCKaeTCA NMPHHHMaTh

a) AAA KPYNHOOGJOMOYHBIX TPYHTOB C MeCYaHBIM
3anoJHHTeJNEeM H NeCcYaHHX I'PYHTOB B ciayyae ycTpoficT-
B3 HaGHBHOW cBaH c yWIHPEHHOW NATOK H Ge3 yIHpeHHs,
CBaH-000A0YKH, NOrpyxaemoil ¢ IMOJHEM YaajdcHAEM
TpyHTOBOTO Ajpa, H cBaH-cTON6a — no  Qopmyae
[15(11)], a B cayuae cBau-06OJIOMKY, HOTPYKAEMOHA C

) — ko3¢ PHMeHT akTHBHOrO GOKO-

30

coxpaHeHHeM HEHapYUIEHHOTrO siApa H3 YKasaHHbIX TPyH-
TOB Ha BHCOTY 0,5 M u Goaee, — no dopmyne [16(12)]

R = 0,65 (v; dA} + oy, hBY); (15(11)]
R = P (v; dA2 + oy, hBL), (16(12))
rze o, B, Aﬂ H B,o(— Ge3pasMepHhbie KO3 puuneHTH,

npuHuMaemule no Taba 8(6) B 3a-
BHCHMOCTH OT pacueTHOro 3Hage-
HHA yria BHYTPEHHEro TPeHHA @i
TPYHTa OCHOBAHHs, OMNpEeAEJEHHOrO
B COOTBETCTBHH C YKa3aHHsAMH 1 4.6
HacTosme ry1aBH,

Y1 — pacueTHOe 3HaYeHHe OGBHEMHOro Be-
ca rpyHTa, Tc¢/M%, B OCHOBAaHHH Ha-
OuBHOM CBaH, CBaH-OG0JOYKH H

cBaH-cToi6a (NpH BOXOHACHILIEH-
HBIX TFPYHTax € yYeTOM B3BelllHBa-
HHS B BOJE);

Y1 — ocpeaHenHoe (No cJioAM) pacuer-
Hoe 3HaueHHe oGBeMHOro Beca
IPYHTOB, TC¢/M3, pacnosioxeHHBX
BHIIE HHKHETO KOHLAa Ha6uBHON
CBaH, CBaH-O6GOMOYKH H cBau-cTonba;

d — npuamerp, M, HaGuUBHO# CBaH, YLIH-
pesnsi (cBaH C YIUHpeHHOM [nA-
TOA), CBau-0GOJNOYKH H CBaH-CTOJ-
6a,

h —rnyGuna 3aj0xKeHHS, M, HHIKHEro

KOHI{a HaGHBHOH CBAH HJIH ee YLiH-
peHHOA NATH, CBaH-0GOJNIOYKH H
caau-c'ro.u6a. OTCYHTHIBAeMaa oOT
NPHPOAHOTO pejbeda HIH MIAHHPO-
BOYHOA OTMeTKH (NpH IJIaHHPOBKE
cpesko#), a AJs OMOP MOCTOB — OT



TaGauuna 9(7)

PacyeTHoe coOnNpoTHBIeHHe R, TC/M?, BOR HIMHHEM
KOHUOM HAGHBHLX cBafi ¢ ymHpeRHeM M Ge3 yUIHDeHus,
cBafi-cTON6OB M CBaii-060J/I04eK, IOTPYIKACMBIX
¢ BbleMKO# I'pYHT2 ¥ 3aTOJTHEHHEM [10J10CTH GETOHOM,
NpH rJAHHUCTHA TPYHTaX C MoKasaTejeM
KOHCHCTEHIMH [f, paBHOK

B h M

Taybuna sanoxe-
HHUS1 HHXHero
KOHIla CBa

<

o1 | oz | o8 | oa | 05 | 06

3| 8 75 65 50 40 30 25
5| 100 85 75 65 50 40 35
7 115 | 100 85 75 60 50 45
101 135 | 120 | 105 95 80 70 60
121 155 | 140 | 125 | 110 95 80 70
151 180 | 165 ] 150 | 130 | 110 | 100 80
181 210 | 190 | 170 | 150 | 130 | 115 95

201 230 | 210 | 190 | 165 | 145 | 125 | 105
301 330 | 300 [ 260 | 230 | 200 | — —
40 | 450 | 400 | 350 | 300 | 250 — —

[Ipumeuanue i cBaliHEX QyHAAMEHTOB
ofop MOCTOB 3HadeHus R, npusejentsie B Taba 9(7),
caeayer

a) MoBHIIaTh (IPH PACHOJOXKEHHH ONOp B
BOZOEME) Ha BednyuHy, paBHyl0 1,5 ysfs, rae
Vs — yHeNbHe Bec BOAMI—1 Tc/M3, Ay —
riy6uHa o105 BOABI, M, CUHTAS OT MEXEHHOTO
YPOBHA N0 YPOBHsA pasMblBa IpH pacyeTHOM Mna-
BOJIKE,

6) nouHuxaTe npu KO3dOdULeHTe MOPHCTOCTH
rpyura ¢>0,6, npu 3ToM KO3PPUIMEHT NOHIKe-
HUA Me CHEAYET OHpeﬂeﬂﬂTb HHTEDHOJIHIIHCI"'I MEX-
oy 1auaqemzxsmu me.=1 npu e=0,6 1 me=0,6 npu
e=1,1,

IHa BOAOEMa ¢ y4eToM ero oGiiero
pasMbiBa NpH pacyeTHOM I[1aBOXKe,

6) Ans THHHCTHIX TPYHTOB B CJyuae YCTpoHcTBa
HaGUBHOH cBay ¢ YIMpeHHWeM H Ge3 YUIHDeHIis, CBaH-
0060J109KH, TOrPy>kaeMofi ¢ BEIEMKOH FDYH10BCIO s/ipa
(9acTHUHOB MJIM NOJIHOM) M 3anoJHeHneM nojaocTH Ge-
TOHOM, ¥ cBaH-cToM6a B PyHAAMEHTAaX 34aHHH H COOPY-
Kenuft — o tabn 9(7)

Mpumeuanue [lonoxkenns, npexycMOTPeHHLIE
n 510, orHOCATCA K caydasMm, koria obecneyHBaeTcs
saray6nenne HaOWBHOH CBaW, CBaH-000JOUKH H CBaH-
cron6a B TPYHT, NpPHHATHA 3a OCHOBaHHe HX HHXHHX
KOHLIOB, BO BCeX CJyuyafiXx He MeHee 4YeM Ha JAuamerp
cBan (MJH YIUHpEHHS JIJA CBaH ¢ YWHpPEHHOA nsTof),
cBan-000J0YKH H CBau-cTON6a, HO He meHee 2 M

5 11, PacueTHoe conpotuBaenue R, Tc/M2%, IPYHTOB
Mo HHXKHHM KOHIOM He 3aftonHseMbix GeTOHOM cBafi-
060JI04eK C TPYHTOBLIM SIAPOM, OCTaBJsSEeMBIM Ha IHO-
clefiHeM 3Tane NorpyxeHuss Ha Beicoty 0,5 M u Goaee
{npn ycroBHH, 9TO TPYHTOBOE AP0 06pPa30BaHO H3 rPYH-
Ta, UMEIOWIEr0 Te Xe XapaKTepUCTHKY, 4TO H TPYHT,
NpHHATRIA 32 OCHOBAHHe KOHIOB CBAH-06ONOYKM), TPH-
HimMaercs no taba 1(1) Hacrosuie# raasm ¢ KoadH-
UHEHTOM YCJAOBUH palboTH, YUYHTHIBAIOINMM ciocob mno-
rpyxeHHss cBah-060Ji0YeK B COOTBETCTBHH C 1N03 4
Tabn 3 HacToAlleH IaBH, NPHYEM pacyeTHOE CONPC-
THBJICHHE B YKAa3aHHOM CJydYae OTHOCHTCH K MJTOWAJH
HONMepedHOro CeYeHHA CBAH-060J0YKH HETTO
Kn 510 u n 511 Hacrosmas raasa CHull nugpde-
PEHUHPOBAHHO NMOAXOAHT K JABYM KadeCTBEHHO pAa3/iHYHHIM
cly4asiM TOrpyXeHHs # paGoTH B TrpyHTe cBaii-060J0uek

[lepeuiit cayualt nmpesycmarpuBaeT BHOPONOTpyKeHHe
Ban-000/I0YKH ¢ TOJHOH BHIEMKOH TPYHTa H3 ee HOJOCTH
B sroM cayusae B npolecce NOrpyHheHHs CcBaH-060M0YKH

MPEeNMYLIECTBEHHO INIPOU3BOAHTCH OmepexKalomias BHEMKa
IPyHTa, KOTOpas IpeKkpaliaercs He meHee 9eM 3a 2 M 10
JOCTHKEHHS HHIKHHM KOHUOM CBaH-OGONOYKH NPOEKTHOR
OTMETKH 3areM HNOPpyXKeHHe TPOH3BOJUTCH C YAANEHHEM
rpyHTa M3 IOJOCTH A0 YPOBHA HOXa HAH C OCTaBJCHHEM
FPYHTOBOTO CEepIeYHHKa Ha MOChefHelt cTa/lRU TOFpYXKeHHs,
noc/je 4ero moJOCTb 3anodiHsercs GeToisom BuleMka rpyHTa
npejoTBpalliaeT 06pa3oBaHHe TPYHTOBOrO fAfPa B JOAOCTR
cBaH-060I09KH W 3HAYHTEJbHO O6Jeryaer ee NOrpyxeHue

B pesysnbraTe TPOHCXOAMT PasymVIOTHEHHE TPYHTa MOA
NMoZOWBO# M CHHMKEHHe CHJI CONPOTHBJEHHS TPyHTa Ha 60-
KOBOH MOBEPXHOCTH cBau-o6oN04Kku, ITosTOMy pacderHeie
CONPOTHBJACHHA R NOJ HuXKHWM KOHuom ceafi-ofonouex, no-
IPyXeHHBIX ¢ BBIEMKOA rpyHTa u3 nojsoctd (n 59), npe-
AYCMaTpUBAIOTCA MEHbUIMMH B CPaBHEHHH CO 3HAYCHHAMH R,
NPEHAMaeMbIMH /I 3a0HBHBIX CBal, a AJs pAacYeTHHX CO-
nportupienufi [ BBOAATCA INOHHXalomue KOo3QPUIHEHTEI
m;<<1 Jem tada 7(5))

IMaomane onumpanus F ¢BaH-060J0YKH, 3aNOJHSAEMOR
GeTOHOM, NpUHHMaeTcs B popMyrte [14(10)] paBro# nuoma-
IH MOTNepeyHOro cedeHus GPYTTO (IO HAPYMKHOMY NHAMET-
Py) He3aBHCHMO OT TOrO, NDOH3BOAHTCS OETOHHPOBAHHE
NOJOCTH OT YPOBHS HOXa WIHM OT YPOBHA BepXa TPYHTO-
BOTO cepledYHHKa, OCTABAAEMOrO Ha INOC/ELHEM 3rane Mmo-
rpyXKeHHA

Bropo#i ciyualt mpeaycmaTpHBaeT MOIpYyXeHue CBaii-
06os09eK (€CJH MO3BOJSIOT TPYHTOBHIE YC/AOBHA) BHOPHpO-
BaHHeM 06e3 BHIEMKHM W/ C 4aCTHYHON BBIEMKOH IpyHTa M3
MOJMIOCTH H OCTaBJEHHEM Ha NOCJefHeM 3Tale NOTPYKeHHA
HEHAPYIIeHHOTO IPYHTOBOrO siipa BHICOTOH He MeHee ABYX
JIRAMEeTPOB CBaH-060J0UKH

dta KaTeropus cpai-060J0YeK MO xapakTepy paboThl B
IPyHTe HA BOCTPHHATHE BEPTHKAVNbHBIX CXKHMAaIOUWIMX HATPY-
30K CYIIECTBEHHO OTIMYAETCss OT (Baif-060J0YeK, morpy.Ka-
CMBIX ¢ fIOJIHOM BHIEMKOW IDYHTa M3 NOJIOCTH, H NpHOJIHMaE-
eTcs K 3a6HBHEIM CBasM

[Ipu morpyxeHHu cpaK-o60/104KU Ge3 BHIEMKH TpyHTa
VAJOTHSIETCSA KaK OCHOBaHHe, NPHMEuIKaiomiee K GOKoBOH Ha-
PY2KHO# H BHYTPeHHEH NMOBepXHOCTAM CBaH-00GOJIOUKH, TaK H
OCHOBaHHe NMOJ ee HXKHAM KOHIIOM

TacTHyHas BbieMKa FPYHTa NIPH NMOTPYXeHHH cBaH-06o0-
NOYKH C FPYHTOBEIM SAAPOM HPOH3BORMTCS IS 06NerdeHns ee
HOTPYXKeHHS TOJBKO NpH NPOXOXKAeHHH HaHGo/ee MIOTHHIX
croeB rpyHTa IlpH 3TOM He nonmyckaeTcs BHIEMKa IDYHT2 H3
MONOCTH O HHXKHEro0 KOHIA CBaH-OGOJOUKH, TaK KaK 3TO
MOXET BH3BaTb PasyNJOTHEHUE I'PYHTOB NOA HHXKHHM KOH-
HOM H Ha GOKOBO} NOBEPXHOCTH CBaH.

B .cOOTBeTCTBHH ¢ H3JI0XKeHHHM B 11 5.10, no cymecrsy,
npHpaBuHBaeTCs paboTa cBaH-060MQUKH ¢ TPYHTOBHIM SAPOM
K pabore 3a6GMBHHX BHCAYHX CBafi, T e. B pacueTe NPHHH-
MAIOTCH Te JKe 3HaYeHHs pacYeTHHX CONPOTHBJEHHA noj
HHJKHHM KOHIOM R ¥ Ha HapyXHO# GOKOBOH NOBEPXHOCTH
cBad f, 9yTo W A1 3aGUBHEIX cBali Pacuer Hecyuleit crnoco6-
HOCTH cBaH-060/104eK ¢ I'PYHTOBHIM s1IpOM NPOH3BOAHTCA MO
¢opmyse [14(10)], npuHuMasA B KauecTBe IVIONIAAM ONHpa-
HUA cBad Nno nogomse F — miomagb KOMbUEBOrO CEYEHMS
CBaH-060/10ukH, KO3bPUuLUeHT Mmy=], a 3Havenus R u f — 1o
tabn 1(1) u 2(2), n 55 ¢ yyerom cnocoba MOrpyKeHHs
cBali-06os0uek corsacHo no3 4 ta6na. 3(3).

B ¢opmyay [14(10)] He BXOAMT CONPOTHBJEHME CABHTY
TPyHTa ffApa-cepjleuHiKa Ha BHYTPEeHHeHk GQKOBOH mOBepXHO-
CTH CBali-060JI0YKH, KOTOPOE HAET B 3anac Hecyllef cnoco6-
HOCTH cBaH-0060J0UKH

Pacyer Hecytnelt cnocoGHOCTH CBan-0GOJOYKH C YYETOM
CONIPOTHBJIEHHsI TPyHTa Ha BHYTPeHHefi GOKOBOH HOBEpXHO-
CTH CBaH-060JJOYKH pPEKOMEeHAYeTcs NPOH3BOAHTH B COOT-
BETCTBHH C NMpua 4

Npumep 14. TpeGyerca onpefeNuTh HECYUIYIO CHOCOG-

HOCTb CBau-OO0JIOYKH AJHHOA 12 M, AHa-
mMeTpoM 1,2 M, mOTpyxKeRHYI0 ¢ BhleMKo#
TPYHTa H3 MOJOCTH C NOCAENYIOUIHM 3a-
NONHeHHeM ee OeroHoM I'pyHTH, mpope-
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saeMhle cnaeli-oBonouxofi, m ux ¢HIUKo-
MeXaHAYeCKHe XapakTePHCTHKH TNpHBene-
HBl Ha pHe. 12.
Pewenue, Pacuernoe conpoTHBiaenne R rpyHra 1oz
HHXKHHEM KOHIOM CBaH-060JI0YKH onpexenseM no dopmyne

[15(11)]
R = 0,65p {yo.) + dAy, hBY).
Bespasmepune xosddauuentut @, B, AS u BY, Bxogsmwme
B popmyny [15(11)], onpesensiem mo Taba. 8(6):
npr ¢ =35° AQ=171,3; B)=127;

h 11,4
npH —- = —— == 95 & =0,776;
d 1,2 T
nph d = 1,2 8 = 0,235.
Ypabers npu-
POGHO2D pen6epa
St
- W -
- ; s f
*[]
=1
2 I sl
J‘-— et ——— Q I
b3 <
T g
L 3 e
N i
- ig |8 4 m
Puc. 12. Cxema reonorauecko- Phe. 13, CxeMa reoROru4ecko-
ro paspesa 70 paspesa
I — CYrARHOK  MSATKOMJIACTHY- { e~ CYTIHAOK  TYTOMJAACTHA-
Huft €=0,65, I =0,6, y=1,65 muft Iy =04; Il — cyrannok
;ch:"l;_u -622‘0. 1%1 - n;geoxv milé ryronaactusas Iy =0.% Q=
eB =0,10, Qmib™; y=
re/M, 11 —c¢ rn(rmox Tyro- -22.'; [.l-lo; i
nnacTHuHEE [f =04, @=22°, Aaa IL=Y

em=0,55, y=17 Tc/M; IV - ne-
COK cpefiHefl KDYNROCTH &=
w(,55, @=38°, p=21 Tc/M?

[pusenennuf o6beMHKR BeC y; IPYHTOB, PACHONOKEH-
HHX BHIille HHXHEro XKORHAa caan-o6o.noqxn, paBeH:

1,65.4,44+1,91,541,7-4,5+2,1-1
= 444 1,5+4,56+1
R =0,65.0,235(2,1-1,2-71,3 4-0,776- 1,74 X
X11,4-127) = 325 1c/u;

P N

=1,74 tc/M8;

u==3,78 m;

my =0,9; my =1 m =0,7; m =1,0
[no Ta6a. 7(5)].

B coorsercreun ¢ npumeu. 2 K Ta6a 2(2) pacwieHseM
AJIACTH TPYHTa HAa OXHOPOAHHE CAOH TONIMMHOR He Gonee
2 M W onpefeisieM COOTBETCTBYIOINHE 3HAYCHHA [i:

fi=0,8 1¢/m2; f5=1,28 1c/m3; fs=1,48 1c/u?;
Fi=22,92 Tc/M2; fy==3,15 1c/M2; f,= 3,28 c/u?;
fa==3,38 7¢/m2; f3==7,04 Tched.

Onpefe/iseM HeeyIIyrd CNOCOGHOCTD CBaR-0GOAGIKE no dop-
myae [14(10)]:

32

& =m(mgRF + usz 1, 1)=1(325-1,13 +
--3,78(0,9-0,8.2--0,9-4,28-1,2 4-0,9-1,48.1,2 ---
+1.2,92-1,640,7-3,15-1,6 4+0,7.3,28-1,5
+0,7-3,38-1,541-7,04-1) = 368 -}|- 98,8 — 466,8 c.
PacueTHast HArpyska Ha csai-060109Ky

®  466,8
=~ = 14 = 334 r1c.

Npumep 15, TpeGyerca ompeReNnTh Hecymiyio cnocol

HOCTb CBAH-060/10YKY nauHoON 12 M, H?

PYXHHM aHameTpoM D=1,2 M u BHY1

peunaM d=0,96 M c rpyHTOBHM SAPO!

Ge3 3anoAHeHHss GETOHOM, MOrpyXeHHO

Bu6ponorpyxareneM. I'pyntw, npopesae

eMpie cBae-060/09KON, ¥ HX (GH3HKO-ME

XaHHYEEKHE XapPaKTePHCTHKH AHAJIOTHYHI

NPHBENICHHKM B npHMepe 14 (cM. puc 12)

Pewenue, Pacuersoe conpotHBAeHHe R rpysra To,

HHKHHM KOHUOM cBai-0GO/IOUKH ONpenessieM B COOTBETCT
BHH ¢ 1. 5 11.

Koadpuurent ycaopnk paGoTH, YIHTHBalOmuf CHOCO!
NOTpyXKeHHus, B COOTBETCTBHH c no3. 4 Ta6n 3(3) mg=1.2

R=411,2-1,2 = 495 1c/m3;
F =—:5- (D2 — d3) = %(1,2:—0,963) = 0,409 u%;

u=3,78 u;
my, =0,9; my = 1; myg, =0,7;
m; =1 [no tabn. 7(5)}.

B cooreercrsrd ¢ npehien. 2 k TaGn. 2(2) pacunend-
eM IAacTH TPYHTOB Ha ORHODOAHHE CJOH TOJHLUHHOR He
Gosiee 2 M B onpenesneM 3Havenus fi

f.=0,8 1¢/M2; f3=1,28 Tc/M®; f3 = 1,48 1c/M3;
fo=2,92 1c/M3; [y =3,156 c/u?; f,=3,28 Tc/m2;
fr=38,38 1c/M%; [z =T7,04 1c/M2.
Onperensem Hecymlyio CHOCOGHOCTH CBaH-0GOMOUKH IQ
topmyae [14(10)]:

@ =m (mg RF + usz f, 1) =11495.0,409 -
+-378(0,9-0,8.2+-0,9-1,28-1,2 4 0,9-1,48.1,2 +
-+1.2,92.1,54-0,7-3,15.-1,6 +0,7.3,28-1,5 +
+0,7+3,38-1,5 4 1.7,05- 1)] = 1 {202-}-98,8) = 300,8 1c.

Pacyernas Harpyska, ZONycKaemas Ha CBalo-060N0UKY:

®  300,8
=2 08 ot
1.4 e

Mpumep 16. TpeSyercs onpeleiHTh HECYHIyIO CHOCOG-
HOoCcTb HaOHBHOA CRaH ¢ YIUApeHHOR nf-
1Ok MO IpyHTy ocHoBaHuA. lianHa cBaH
11,4 M, auamerp cTBosa cBam 0,5 M, AHa-
merp ywmpenns 1 M. CBas norpyxaercs
B FPYHTH, (H3BKQ-MeXaHHYeCKHE Xapax-
TePHCTHKH KOTOpPHIX TPHBEACHH HA PHC, 13.
Pewenue, Tlo Tabun. 7(7) onpefenseM pacyerHoe co-
npoTHRAeHAe NoX nATodl ceam: R=134 1c/m?; F=0,785 m%;
u=1,57 M.

Cornacho nm. 59, cileayer OmpPeAeNHTb YHACTOK, Ije
IEefCTRYET CONpOTHBJEHHE TPyHTa Ha GOKOBOA NOBEPXHOCTH.
Lasa sroro onpesensieM 3HadeHne Qrcp

Npannmaen @, =18°% @, /2=9%



Vuaactox cmanm, rie GOXOBOe CONMPOTHBAEHHe I'DYHTa He
yuuTHIBaeTCA, paBeH

0,25 0,25
m—=158mx1,6M;
tg 9°  0,1584 M= 1,6m

m; = 0,6 [ta6n 7(5)].
ITo Ta6a 2(2) onpepensiem 3nauenne f,
fi=1,51c/M%; f,=2,35 1c/M2, f3=2,7 1c/M2;
fa=2,43 1c/M2; fy = 2,51 1tc/M2.

Hecymyio crioco6uocTs oipesensem no gopmyae [14(10)].
@ =m(mgyRF+ ume f, 1)=1[134.0,7854-
-+1,57.0,6 (1,5.2 4 2,38.1,4 1 2,74-1,2 + 2,44-1,6 -
- 2,55-1,6 +2,63-1,6 4- 6,43-0,4)] =
= 1(105 -}- 0,942 24,4) = 128 1c.

PacueThas Harpy3ska Ha CBaio

5.12. Hecymywo cnocobHocts Ps, TC, HaGHBHON
CBaH, CBaH-000/I0YK# H CBaH-cToAG3, paGoTalomux Ha
BHAEPTrUBalolL}ie Harpy3KH, CJACAYeT onpeAe/sTh No op-
Mmyne

Py =muzm;f, 1, [17(13)]

rae m — 3HaueHHe TO 2Ke, 4TO H B (opmyse
[13(9)1,

u; mg, f, v I, —oBo3nauenus Te Xxe, 90 H B dopmy-
Je [14(10)].

K n 512 JIlockonpky npuBeneHHass B 3ToM Naparpa-
e dopmyma [17(13)] yuuThiBaeT TOJNBKO CONPOTHBICHHE
rpyHTa Ha GOKOBO# NOBEPXHOCTH CBall, ee MOXKHO HCHOJb-
30BaTh JMINb AJSA ONpejesieHHs Hecylie# cIocOGHOCTH cBaii-
cToi60B, cBaii-060109eK ¥ HaGMBHLIX CcBall, He HMEIOMHX
YIUHPEHHOW MATHL.

BHHTOBLIE CBAH

5.13 Hecymyio cnocobuocts P, TC, BAHTOBOH cBaH
anamerpom Jonactu D<C1,2 M u aaunolt L<<10 M, pa-
Goraroumieil Ha CXKHMAIOULYI0 HAH BEIZEPTHBAIONIYIO Ha-
TPY3KYy, caeayer onpefensats no dopmyae [18(14)], a
npu pasmepax JonactH D>1,2 M n ajauHe cBan L>
>10 M-—TOALKO N0 AAHHHM HCOHITAHHA BHHTOBOH
CBaM CTaTHYECKOH Harpy3Kofi:

@ =m[(Aec; + By ) F+ fu(L—D)], [18(14)]

tle  m — koshduueRT ycaoBHiEA paboTH, 3aBHCAMLUMH
OT BHAa Harpysk, JeficTBymoillefi Ha cBalo,
H TPYHTOBHIX YCJOBH, onpefenseMufi no
Ta6a 10(8);
A u B — GespasmepHnie k03 (pHIHEHTH, NpUHUMAE-
Mmue mo Taba. 11(9) B saBucumocT# oT pac-
JEeTHOTO 3HAYeHHsA YyIVia BHYTPEHHEro TPeHHs
rpyHTa B paGoueit 3ome @1 (moj paGouei
30HOH NOHHMaeTCsl NPHJEratoUiHA K JIOmacTH
c/oft TPYHTA TOJIHHOM, pasHolt D);

C; — pacyeTHOe YAe/JbHOE CUENJIeHHe TJIHHHCTOTO
WIY NapaMerp JIMHeHHOCTH HECYaHOro rpyH-
Ta B pa6oueii 3oHe, Tc/M2;

Y| — npHBeJeHHHH pacueTHHE oOLeMHHS Bec
TPYHTOB (C Y4eTOM B3BeIIHBaHHA BOAOH),
saferalliux Beilife OTMETKH JIONACTH CBaH,
TC/MI,

h —rny6buHa 3azeradHs JIOMacTH CBa¥ OT IpH-
poaHoro penseda, a mpu NIAHHPOBKE Tep-
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PHTODHH CDe3KOil — OT TUIAHUPOBOYHOA OF-
METKH, M;
F — ppoexuus naoilagy JONAcTH, cYHTas HO Ha-
PYXHOMY AuaMeTPy, M?, npu paore BHH-
TOBOH CBaH Ha CXXHMAIOHIYI0 Harpysky H
npoekuus paboueil MJIoOaiH JjomacTd, T e
3a BHIYETOM NJIOHIAJH CEYCHH# CTBOJA, M2,
npu paGoTe BHHTOBOH CBaH Ha BHAEPruBa-
IOUIYIO HATPY3KY,
f ~— pacueTHOe CONMPOTHBJEHHE I'PyHTa Ha GOKo-
BOH NOBEPXHOCTH BHHTOBOH CBaH, Tc/M?2,
npuHuEMaemoe no Tta6a 2(2) (npusexeHHoe
3sHaueHHe AJA Bcex CJOeB B mpejesax Iiy-
GUHH MOIpYMEHHs CBaH);
U — NepHMETP CTBOJIA CBaH, M;
L —pausa cTBONAa  CBaH,
TPYHT, M;
D — pgmamerp nonacty cBad, M
lNMpumeganusa: 1. [lpu onpeseneHny Hecymedt
CNIOCOGHOCTH BMHTOBHIX CBali Ha BIABJHBAIOULIME Harpys-
KH X2paKTePHCTHKHM TPyHTOB B Taba. 11(9) otHocATca
K TpyHTaMm, 3ajeraiomum NOR JOMacTbio, a nmpH pabo-
Te Ha BHAEPTHBAIOIIME Harpy3KM — HaR JIOMACTbIO CBaH.
2. TnyGuHa 3aj03KeHHs JIOMACTH OT MIaHHPOBOYHOMN
OTMETKM JOJkHa OhTb He MeHee 5D npu IIHHHCTHX
rpysTtax H He Menee 6D mpm mecyammx rpyHrax (rae
D — nuamertp Jionacth).
3. PacueTune 3HaueHHs yrJa BHYTPEHHEro TpeHus
; H CHEMJIEHHS TPYHTA C; OCHOBAHHS MpH pacyeTax 00
dopmyne [18(14)] nonxHH ompemensiTbca B COOTBETCT-
BHH C TpeGoBanusMn N 46 Hacrosiuef riaBH.

Ta6aunma 10(8)

HOTPYKEHHOA B

Kosbd uneHTol ycaoBuit
PadoTn BHHTOBHX CBaii m
npH HarpysKax
HanMenoBaHHe rpyHTa
CXKHMAIo- Bunepru- SHaKolle-
mHx Barouy PEMEHHBIX
1, TAuHR # CYIVIHHKH.
a) teepime, moay- | 0,8 0,7 0,7
TBepArle K Tyromiaa-
CTHYHBIE
6) MArKomJIacTHY- 0,8 0,7 0,6
Hhle
B) TeKydemnacTHi- 0,7 0,6 0,4
Hhle
2. Ilecku u cynecu:

a) mecku mano- | 0,8 0,7 0,5
BJaXHbE H CyHecH
TBEpAnle
6) mecku Baaxnpe | 0,7 0,6 0,4
H CYynecH m/acTHy-
HHe
B) meckn Bojonach- | 0,6 0,5 0,3
WIeHHRle H CYNECH
TeKyune

K n. 5.13. Onuir npumeHeHHA BHHTOBHIX CBaf c Aua-
meTpoM JonacTd D>1,2 M HeBeaux H He NO3BOJAET yCTa-
HOBHTb Iis HuX o6oCHOBaHHHIX HOpMaruBoB. [Toaromy om-
peleneHHe Hecyllefi cmocoGHOCTH cBaft ¢ OoJbliuM [Ha-
MEeTpOM JonacTefi caefyer IpPOH3BOAHTH, KaK NPaBHIO, NO
JaHHHM CTAaTHYECKHX MCNHITAaHHH TakKux cBad Ha BHAEPrH-
BaHHe HJHM BAABJHBaHHe B 3aBHCHMOCTH OT Xapakrepa HX
paGoThl B COOPYKeHHH

Hecyuias cnocoGHOCTE BHHTOBHIX CBAai AHAMETPOM JIO+
nactd D<<1,2 M v amunoi L<C10 M, paGoramoilux Ha oce-
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TaGauuma 11(9)
PacueTHuil Yol BHYTPEHHEro Kosddmanenrts
Tpenns rpyHTa B patouehn
some @;, Fpak A l B
13 7.8 2,8
15 8,4 3,3
16 9,4 3,8
18 10,1 4.5
20 12 5,5
22 15 7
24 18 9,2
26 23,1 12,3
28 29,5 16,5
30 38 22,5
32 48,4 | 31
34 64,9 44,4

BYIO CKUMalOIYI0 HIA BBUIEPTHRIIOULYIO HACPY3KY, MOMKeET
onpefensiTbc K4K MO HNAHHBIM CTATHYECKHX HCNWTAHHM,
Tak u no Qopmyne [18(14)]. Ipu onpenenesuu wnecymest

Ypobens npu-

- POBHOSG pENee-
< ¢7g
] I
o)
S d =0,24,
e 124 Puc 14. CxeMa recaormuecxo-
H ro paspesa
I — cyrIHHOK TYroijacTag-
npft Iz =04, v=L47 Tc/m,
Vo) II — ranHa noayTteepfas [ =
o =02 p=185 Tc/MP, c=4,1
_J Tc/M2, @=17°
=M

CIOCOGHOCTH BHHTOBOH CBaH Ha OCeBYIO CKHMaIlyl Ha-
rpy3Ky (BRaBJIMBaHHe) BeJHYHHA PacIeTHOrO CONpPOTHBJE-
HHA TpyHTa Ha Joflactu csan (Aci+Byih) monxHa 6HTH
yeeamueHa B 1,2 pasa ®opmyaa [18(14)] Oyzer umers
CleRYIOIHA BUL

®=m[1,2(Ac; + By W) F +ju(L—D)).  (19)

Tipumep 17. TpeGyercst onpelesinTb HECYILYIO0 CNOCOG-
HOCTh BHHTOBOH CBaM C XHAaMeTPOM Jioma-
ctd D=1 M m crBoaa d=024 M, L=8 m,
paboraroniefi 5a 0CEBYIO CKHMAIOULYIO Ha-
FPY3Ky H TOrpYXKeHHYI0O B TpYHTbl, HpH-
BeJieHHBie Ha pHC. 14
Pewenye. Hecymyio cnmoco6HOCTh BHHTOBOH CBal ompe-
neasiem o dopmyae [18(14)1.
Ilo Ta6n 10(8) nmast woJyTBEpAHX IJHH C KOHCHCTEH-
nwedt 1;,=0,2 m=0,8
ITo ra6n. 11(9) npr ¢;=17° Gespasmeprue K03pdu-
uxenTH 6yayr A=975, B=4,14.
Jlanee omnpegpeniseM HOpHBeAeHHB o6beMHEIT Bec Y1
rPYHTOB, 3aJjieralOMl¥X BHINE OTMETKH JIONACTH cBai

_ Nhtvl  1,7-4,841,85-2,8
nWETLY L T 4.8+28
VienbHoe CuemNienMe JAs 3afNAHHOTO TPYHTA € =

=4,1 Tc/M2, tny6una 3asieranus JonactH hA=7,6 M, Npoek-
nus naowany aonactk F=0,785 m?,

= 1,755 1c/™2.
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PacuerHoe CONpOTHBJSHRE IPYATA Ha GOKOBOA moBepx-
HOCTH npHHAMaeM no Taba 2(2)
Las cyrnmHEKa TYromJacTHYHOTO ¢ KOHCHCTeHIHeR [p=
=04
Ha ray6sne [; =1 wm f; = 1,5 1c/M2;

’ 1,4
» » l2=2+*—2— =2,7wu f2=2,35 TC/M”;
, 1,4
» » 13=2-!—1,4+—2_=4,1 M f3=2,72TC/M2.

JIst TAANE TONYTBEpACH XKOoHcHcTeHuun [r=0,2:
’ ],4
Ha rayGane I, = 4,8 —I—-? =5,0M f4 =5,7 1c/M3;

1,4
» 2 =4,8414+ - =69 f, =59 rc/ul.

Onpegedsiem TNpHBeneRHoe 3HauUeHme | AA% BCeX CAOEB
B mpedeAax rAyGHHBI MOrPYIKEHHSI CBAH.

th 1[
[= =
1,54+2+235-1,4 4 2,72-1,445,7-1,4.5,98- 1,4
= 24 1,4-+1,44+1,4 =
= 3,48 1c/M2.

Tepumerp cTBosia cBan u#=m-0,24=0,755 M
Hecymas cnocoGHOCT cBau paBHA:

@ =m{1,2(Acy + By i) F +fu (L — D)) =
=0,8[1,2(9,75-4,14 4,15-1,755-7,6) 0,785 +
-- 3,48-0,7557(7,6 — 1)] = 0,8 (89,6 + 17,3) = 85,4 1c.
PacyeTHas Harpy3ka Ha cBaio

flpumep 18. TpeGyercss onpeleNnTh HECYLLYI0 CHOCOO-
HOCTb BHHTOBOH CBaM ¢ AHAMETPOM Jioma-
ctd D=1 m u ctBosna d=0,24 M, L=8m
Ha BHIJICPrHBaHHE OPH TEX XKe IPYHTOBRIX
ycaoBHSIX, 49T0 H B mpumepe 17 (cMm.
puc. 14)
Pewenue. Koapduunenr ycnopmit pabora m=0,7 [mo
ta6a 10(8)}.
[Mpoexuus MJIOMAKY JONACTH
n (12-—0,242)
4
Hecyuas cnoco6HOCTh CBaM HAa BHAEPrHBaloOllyi0 Ha-
rpysKky 1o rpyHTy ocHoBaHHs no ¢opmyne {18(14)} Gyner
paBHa
@ = m|(Ac; + By k) F -+ fu(L — D)} =0,7((9,75 4,1+

+4,15-1,755-7,6) 0,74-+3,48-0,755(7,6 — 1)] =
=0,7 (70,5 17,3) = 61,1 1c.

PacuerHas Harpyska Ha csaio

F = == 0,74 m2%.

YHET HETATHBHOT'O (OTPHRATENRBHOIO) TPEHHA FPYHTA
HA BOKOBOHA NOBEPXHOCTH BHCAYHMX CBAHR

5.14. CunaMu HeraTUsHOro (OTPHLATeJbHOrO) Tpe-
HUS HA3LIBAIOTCS CHABL, BO3HMKalONiHe Ha GOKOBOH MNO-
BEPXHOCTH CBaH NPH OCAJKE OKOJOCBaHHOro rpyHta H
HanpasJeHHbie BEPTHKAJbHO BHH3



K n. 514 ITpomecc BO3HHKHOBeHWs HEraTHEHONO Tpe-
HHA XapakTepH3yeTcs TE€M, U4TO OcajKa IPYHTa OKOJO CBaH
H COOTBETCTBEHHO CKOPOCTb €r0 OCajKH 3HAYHTeNbHO mWpe-
BHIIAIOT OCAJAKYy CBaH H ee CKOPOCTb NPOTEKaHHA OT Redl-
cTBylolllefi Harpy3ku. B sTOM caiydae rpyHT OKOMO cBafi Kak
60l HaBHCAaeT Ha HHX, a JONOJHHTeJbHAs Harpyska mpH-
GaBnsieTcsl K BHEIUHEH Harpyske, NPHJIONEHHOH K CBasM
10 sBAEHHEe, KaK NMpPaBHJO, NMPOHCXOAHT B Cjydyae Mpope-
3aHAS CBafMH CHJABHOCKHMAeMblx TPyHTOB Go/buiof Moll-
HOCTH OpH HAJMYHM NPATPY3KH IPYHTA BOKPYT HHX.

Ocaaxa OKOJMOCBAfHOTO TPyHTa MOmeT OHTh BH3BaHa

HaMHBOM HJIH TIOACHNKOA I'PYHTA, BLINONHAECMbLIMH NIpH
NOBHIICHAH TEPPHTOPHH CTPOHTEJNBLCTBA WJAH NPH ee HHIKe-
HepHOR NOATOTOBKe, KOTAa CHJALHOCKHMaemhie TPyHTH 3a-
AEraloT Ha NOBEPXHOCTH,

3arpyskofl IOBePXHOCTH IPYHTa HJIH 10JIa, OCHOBaHHOro
Ha IPyHTe, 3HAYHTEJbHOA NOJe3HOf Harpyskoit Iror cay-
walt ocoleHHO omaceH, eC/IH NPHIPYKEHHE NPOHIBEAECHO BO
BpEMs SKCIVIYaTalHH COOPYKeHHs,

yBeJIHYEHHEM COOCTBEHHOrO Beca TPYHTa NPH HCKYCCT-
BeHHOM WJIH €CTeCTBEHHOM MOHMXXKEHHH YPOBHS TPYHTOBHX
BOJ Ha IVIOMIAJKEe, €CTECTBEHHON! KOHCOJHAAlHeR rpyHTO-
Bofl TONIIH, YMJIOTHEHHEM TPYHTOB NOJ AHHAMHYECKOA Ha-
Ipy3KoR; BO3BeJeHHEM PALOM C COOpYKeHHeM Ha cBasx
COOPyXeHHS Ha (PyHZaMEHTax MeJIKOrO 3aJI0XKeHHs

Cuapt OTpRIIATENIBHOTO TPEHUSA HefiCTBYIOT Ha GOKOBOM
NIOBEDXHOCTH CBaH B TpeReNax ydacTKa ee LJIHHH, TAe CKO-
poCTb OCAfKH OKOJMOCBAflHOro rpyHTa Upp NpeRHIIAET CKO-
poCTh ocaJKHM cBaliHoro QyHZaMmeHTa vg, T. €.

Upp > Up.

Ocanka NHOJHOCTHI0O BOKOHACHIIEHHEIX MEJIKHX IeCcKOB
H cynecef, BJA0B, 3aTOP(OBAHHEHIX TPYHTOB H TOPPOB, NPOHC-
Xoadlias moA AefcTBHEM CIJIOIIHOA pPaBHOMEPHO pachpe-
AeNeHHON Harpy3KH TeppHTOPHH, CM MoxxeT GHTH onpele-
/eHa Ha OCHOBe TeOpHH (HABTPALHOHHOH KOHCOJHZALMY MO
dopuyae

, 8 _ nz
Sip= oq[z—;e M(l——cos-é-h-)j. (20)
rge
nc, ¢
M= @n

Z — KOOpAMHATa IMYGHHN PaccMaTpPHBAEMOR TOYKH OT
NOACLIBR CNOH, CM,

h — TOAIIMHA CHHMAEMOIO €05, PACIONOKEHHOTO Me-
KAy GUALTPYIOIHM CJ0eM N HeZPeHHPOBAHHHIM
CKaJbHHM OCHOB8HHeM, HAH 2k MeXAy GHIALTPY-
IOHMA CJOSMH, CM;

0o — X03()PHIHEHT  OTHOCHTENLHOR
cM2fKre;

q — HHTEHCHBHOCTD BHellHek paBHOMEDHO pacnpege-
JIeHHOfi HaIpy3KH, KrcfcM?,

{ — Bpewmst, C,

¢p — K03 PHUNEHT KOHCOMHAALNH, cM2/c
kp (1 1-2cp) |

ays
£¢p — cpefHHA Ko3(pPHUMEHT NOPHCTOCTH;

Ys — 06bEMHKE Bec BOAH, Krc/cM3,

a — ko3 PHIHERT CIKHUMAEMOCTH, CM?[Krc,
ke — KOspduumenT OGHALTPALHH, CM/C, ONpegenseMullt

NpPH H3BIPKAHHAX, HIH NPUHUMaeMHH PABHEIM A1
npu6AHKEHHHX pacyeToB H3 TaGa. 12

a
I
e 85 — HaYaabHBA KO3 OULHEHT MOPHCTOCTH.

3

CXXHMAEMOCTH,

(22)

Cp =

Qo

fipumep 18. Ompenenuts 30Hy AefCTBHS CHJI OTPHUA-
TENLHOrO TPeHHd, AeHCTBYIOUNX Ha CRaii-
HHA GyHKaMeHT COOpYKeHHs, BO3BO-
Aumoro ugepez 0,5 roma nocjae HaMbBa
TEPPHTOPHH, TIPH 3aBePIICHHH CTPOHTEJDb-
CcTBa B TeueHHe 1 roga uad 1,5 aer.

Cpan pauHo#t 18 M 32GHTH ¢ HOBEPXHOCTH HaMHiBae-
MOro rpyHta BenuumHa npepenpHuEX AedopMmanuit coopy-
XeHHa Sm=8 CM, IpHZEeM K OKOHYAHHI0 CTPOHTENLCTBA
OCafka COOpyXeHHs oxkupaercs paBHoli 0,4 Spp=4 cM, 2
CKOPOCTb OCaRKH COOpYXKEHHsS NpHHATa PaBHOMepHOM, T e.
npH 3aBepllieHHH CTPOHTeNbCTBa B TedeHme | roja oma co-
CTaBHT Up=4 cM/rox, a B Teyense 1,5 aer —2,7 cm/rop

Teonorngeckne YCAOBHS MIOMAAKH H XapPaKTEpPHCTHKH
rPYHTOBBIX Hal/iacToBaHHA NpejcTasjeHnl B Taba, 13

Ta6auuma 12

Nonn Tpyat KOSM’ﬂu%fﬂcTn?:nwpa-

b | IMecox nmnenaThi (0,6—6)10—3

2 3> MeJXO3epHHCTHIH (1,2—-3)10—2

3 > Cpe/He3ePHHCTHA (2,5—6)10—2

4 »  KPYIHOSEPHHCTHI (1—8,5)10—2

5 | Cynecs (0,1—1,2)10~3

6 | Cyrmmmok (0,5—0,05)10—3

7 | Tauna Menee 1.10—5

8 | Topd wmanopasinoxus- (1—5)10—
mufics

9 | Top¢  cpeanepasio- (0,2—1,2)10—3
KuBIIHACH

0 | Topé  cumsmopaaio- (0,12—0,18)10—
Hupmpdica

Csay sarny6nennt Ha 2 M B cnoit Ne 5 Ilecuanne rpys-
THI I/ ONpeResieHHA SOHH neﬁcrnua CHA OTPHUATEJIBHOTO
TPeHHS NPHHAMAaeM HeCJXKHMaeMhMH

Oas cynecaanoro una {ciois Ne 2)° M=3,16-10—* ¢
(1/c), npa¢=0,5roza=1,58-10"¢c, M=5-103 a e-M=0,
T. €. ocalka ciaofg Ne 2 NpaxkTHUeCKH CTabuau3Hpyercs RO
Hadajia CTPOHUTENLCTRA.

Pacuer ckopocTH OCaJOK MATKONJACTHYHON 3aTopdho-
BaHHON rauns (caokt Ne 4) B pas/MUHHIX BPeMEHHHIX HHTEP-
BaJiaX, BHIIOJHERHHN NO BHIUENPHBEICHEWM QOpMYyJaMm,
ceenex B raban 14

Ocanka ciiod Ne 4 o6yc/IOBAHBaeT 306y Da3BHTHS CHA
OTPHUATENLHOTO TPEHHA, KOTOPas B COOTBETCTBHH C YC/IO-
BHEM Urp>>Uy H RaRHHMH Taln 14 npr CcTpoHTeAbCTBE
cpogoM 1 roa pacnpocrpanserca no orM —I12,56 M, Tak
KaK gepe3 roj mocje Havajla cTPoHTeabcTBa npr z2=300 cM
s cnos Ne 4, T e. Ha otM. —12,5 M, vrp=3,9 cm/rog,
a mo yc/noBHIO vg=4 cM/rox. Ilpu 3aBepmwieHHH CTPOHTE]b-
c'n;g 88 1,5 ropa 3ra 30Ha pacnpOCTPaHSIETEs1 A0 OTM.
—14, M

5.15. Ecau B npegenax IVIHHE NOrpyKeHHON 9acTH
CBai 3ajJieraloT HamljlacToBaHHs Topda ToJuBHOH Gojee
30 cM H BO3MOXXHA NJIAHHPOBKA TEPPHTOPHH MOACHIAKOfA
HJAH HHAsi ee 3arpy3Ka, SKBUBANEHTHAasdA MNOACHIKe, TO
pacueTHOe COMPOTHBJEHHEe FPYRTA f, DACIOJONKEHHOro
BHIle NOAOWIBL HanHH3Wero (B mpeAesax MJIHHL MOTPY-
KEeHHON 4acTH CBaH) cjos Topda, NMpHHHMAeTCA:

a) IPH NOACHNKaxXx BHCOTOR MeHee 2 M AJiA T'PyH-
TOBOH NOACHNKE H «I0eB TOpda — PaBHLIM HYJIO,
a4 Jas MHHEpaNbHHX HEHACHNHHX FPYHTOB IHPHPOAHO-
PO  CHOXKEHHA ~— NOJOXHTENbHHM 3HAUEHHAM IO
Tabu. 2(2);

6) mpH moacwnKax BhicoTo# oT 2 1o 5 M ang rpys-
TOB, BKJIOYasi MOACHIKY, — paBHhM 0,4 oT 3HavYeHHH,
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Tabauna 13

OToocHTeNbHASR KosdpdH- | Kospiu-
Kospdnu- .
Ne Haumeroanze oraene. X Tommuna | OSweMmutt | Kosodm- | wremr | nocur. oo prveron | Kocddmunent
caon TDyHTa cnosi, M ReC, UueHT no- | cxuMae- { o oy | PTIR KOHCOJHAQUKH,
refem® | prctocth | MoetH, | poemiern | B cMt/c
KpoBJia { NOROIWIBH cMi/kre oM /xrc' cM/c
l | HamuBuok me- 0 -5 5 0,62 - — — —_
COK cpeaneit
KPYIHOCTH, Cpej-
HeH IVIOTHOCTH
2 | Un cynecuanmtii -5 —8 3 1,75 0,95 0,035 0,017 | 5-10—% 2,85
3 | Mecok cpenmeh —8 -—9,5 1,6 2,03 0,54 0,008 0,005 5.10—2 -
KPYHHOCTH, Cpel-
Helt MJIOTHOCTH
4 |Tamna wmsarxko-}] —9,5 —15,5 6 1,57 1,55 0,15 0,06 8.10—% | 1,36.10—8
njacTuyHasg 3a-
Toporanuas
5 |Mecox cpenmesr| —15,5 ~28 12,5 2,03 0,54 0,008 0,005 | 5.10—2 —
KPYNMHOCTH,
cpenHer  mJoT-
J HOCTH
Tab6aunna 14 NPUHAMATD NOJOXKUTENLELIM BHE 33BHCHMOCTH OT Hand-
4ug WIK OTCYTCTBHA Upochoex Topda [asa upocnoek
Bpems oT Havasla RaMbiBa, JeT topha Beauunny [ caegyeT NPHEHMaThb paBHOA
Tlokazarenn 0,5 Tc/M’.
05 | 1 1,6 2 Ecne  u3BecTHH KOIQOHUHEHTH KOHCOMHAAUMH H
mMoayan setbopmanuu TopdhoB, sajeraloLINX B mpeaenax
M 0,59 1,17 1,76 2,34 JAAUHK TOTPY2XeHAONH 9acTH CBAH, H BO3MOJXKHO Omlpexe-
JeHAe BeJHYHHH OCAJKH OCHOBaHUsA OT BO3AEACTBHA
NPUTPYSKH TEPPHTOPHH AJsA KaXIOro cJios rpyHTa, TO
M 0,554| 0,31 0,172 0,096 Tpn OnpeneneHnn mecymefl cnocoGHOCTH CBAay WiM CBAY-
060/I04KH AOMYyCKAaeTcsl YYHTHIBATbH CHJIN CONPOTHBJIEHHS
FpPyHTa C OTPHUATEJHHHIM 3HAKOM (HeraTHBHOE TPEHHE)
o He OT YPOBHS NOAOWIBH HUIKHEro cjosi Topda, a HaunHas
Caka rpynta, Vp OT BEpPXHEro yDOBHS CNOS TPYHTa, BeJHYHHA RONOJHH-
oM, e 2 o7 31 331 TeApHOH OCafKH KOTOpOrO OT NPHTPY3KH TepPHTOPHH
2—200 12 17.3 20.92 21'2 (ompenenenuofi, HauHAass ¢ MOMEHTA EPEMEHH nepefadd
z=400 ’ ’ ’ Ha CBal0 PacYeTHON HArpPy3KH) COCTABJSAET NOJOBHHY
2=200 7 9.7 10,7 11,3 npefieNbHO AONYCKAaeMOH BEJNHUMHLHI OCAJKH AN NPOeK-
THPYEMOTO 3AaHASA HJAH COOPYIKEHHS.
K n 515. IIpu onpenenennu 30HH AEACTBHA CHJH OT-
CkopocTh  Ocamku PHIATENBHOFO TPEHHS HCXOAAT H3 TOTO, WT0, KaK WPaBHJIO,
rpyata, Vp cm/rog, MaKCHMaJbHasi CKOPOCTb OCaflKH OKOJIOCBAaHHOTO TpYyHTa
npu PasBHB2ETCA B MPEANOCTPOCUHHI H CTPOMTE]bHHA mepHo-
2=600 40 14 8,0 4,2 AH, ROTAa AefiCTBHE CHNH OTPHLATENLHOrO TPEHHS Ha CBaK
2=400 24 10,6 5,8 2 H HX OCafiKka NoJ AeHCTBHEM STHX CHJI He3HAYHTEIbHO BJHA-
=200 15,8 3,6 2 1,2 0T Ha MOCAeAYIOMYI0 SKCIiayaranmio dyumnamentos, Kpome
TOro, OfpejiefieHHas OCafika momyckaetcg Hopmamu, Hcxo-

yKasaHHHX B TaGa. 2(2), B3aTHX €O 3HAKOM MHHYC, a
ansa Topda — munyc 0,5 Tc/M? (HeraTHBHOE TPeHHe);

B) NpH NOACHNKax BhicoTod Gojee 5 M ANR TPyH-
TOB, BKJ/OYasA IIOJACHIIKY, — paBHHIM 3HAYCHHAM, yKasaH-
HEIM B TaGa. 2(2), B3ATHIM €O 3HAKOM MHHYC, a AJd
Toppa — munyc 0,5 Tc/M? (HeraTHBHOE Tpesue).

B cayyae, kxorjia KOHCOJAAALMHSA TPYHTA OT MOACHN-
KH HJH ODHTPY3KH TEPPHTOPDHH K MOMEHTY BO3BEJCHHS
HaJ3eMHON 9aCTH 3JaHHA HJAH COOpYXeHWfi (BKAlouas
cBafiHBIl POCTBEPK) 3aBePIIANACh HAH BO3MOXHAA Be-
JIMYHHA OCajKH IPYHTA, OKPYKAIOWEro cBal, nocae yka-
3aHHOTO MOMEHTAa B pe3yJ/bTaTe OCTATOUYHOA KOHCOJMAA-
LHH He 6yner NpeBHUIaTh NOJOBHHH NpeAeibHO nony-
CKaeMOli BeHYHHI OCAAKH [AA NPOEKTAPYSMOro 3KaHus
HIH COOPYIXXeHHs, TO CONPOTHBJIEHHEe IPYHTa Ha G6OKO-
BOH NOBEPXHOCTH CBaH HJH CBaH-000/IO9KH JHOHYyCKaercs
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Al M3 HM3JOXeHHOro, B pacdeTe YYHTHBAIOT HefCTBHe CHJA
OTPHLATEADHOIO TpEeHHs, PpacCnoJIOXKEHHBLIX TOJbKO BHIlE
IJIOCKOCTH, MPOXOAsiieli 4Yepes Ciof TPYHTa, A KOTOPOro
BHIIOJIHACTCS YCJAOBHE

(23)

rie  Spp — CTaGHAH3HPOBAHHAA OCajiKa CJ1oA IPYHTa, ol-
peneisieMasi no ykasamwam raass  CHall
, 11-15-74 wmu no dopmyne (20) npm f=o0;
S,p—-ocanxa CJIOS OKOJIOCBAffHOTO FPYHTa, NHPOHC-
miefiias K MOMEHTY OKOHYaHHS CTPOMTENbCT-
Ba 3laHHA HJIH COOPYIKeHHs, OHpejeaseMas

1o ¢opmyne (20);
Snp —— BeanMwHHa ApeAenbHuXx medopmanuit ocHOBa-
uufi, npunumaemas mno Ttabm 18 CHall

11-15-74,

Sp.crp —oOCanKa cBafHOrO ¢yHAameHTa, OPOHCHIER-

Stp— Sep= Sup ~ Sperp



mag XK MOMEHTY OKOHUAaHMHf CTPOHTENLCTBA
3 aHHS HJIY COOPYIKeHHd,

JL1a 30aHHi U COOPYIKEHHH, nepelalolluX HATPY3KH Ha
¢dyHAIaMEHT B OCHOBHOM OT COGCTBEHHOrO Beca KOHCTPYK-
UHH, JOMycKaeTcs NMPHHUMATD S crp=0,5 Sup

IIps neficTBHH CHX OTpPHIATEJbHOrO TPEHUsA pacyer
cBali H cBafiHHX ()YHAAaMEHTOB NPOH3BOAAT YO BTOPOMY
npegenbHOMY cocTosiHmio (o Aepopmauusam) no dopmyne
(16) CHgull 11-15-74 [lna OAMHOYHLIX CBail 3TO YCIOBHe
CYHTAETCS BBHIMTONHEHHBIM, €CJIH

N <

b - P oTp>»

H

rie N — pacueTnas HarTpy3Ka, TC, Ha OZHY cBalo, Ompe-
fefsiemass TNpPH TNPOEKTHPOBAHHH 3AAHHA HJH
COOPYKeHHH,

kg — KO3 HUHEHT HAZEKHOCTH, HPHHUMAEMHA paB-.

HBIM ka=1,4,

& — pacgeTHas Hecyilas crnoco6HOCTk, TC, IPYHTa OC-
HOBAaHHSI CBaM, PacHOJIOXKEHHOIO HHKe JeHcT-
BHSL CHJIEI OTPHHATEJLHOIO TPEHHA, Olpene/sne-
Mbie o ¢opmysam CHull 11-17-77 wau mo pe-
3yJbTaTaM NOJNEBHIX HCITHITAHHUM,

Porp — pacyerHoe 3HaYeHHE CHABR OTPHUATENLHOTO Tpe-
HHSA, feffcTBylolle#i Ha GOKOBOH NOBEPXHOCTH
cBa#, Tc, onpeieasieMoe no opMmysae (24) nam
10 pe3yabTaTaMm IONEBHIX HCCJIEeZOBaHUHA;

POTp = m, qupJ fo:‘ 1, (24)
rAe Mo— KO3 dHULeHT YCAOBHR paboTnl cBaH B OCefalo-
uleM TIPYHTe, YUHTHBAIOUIHA YIVIOTHEHHE OKOJIO-
CBaHHOrO TpyHTa Npu 3a0HBKe cBall, mpHHHMAae-
MBIH A0 necyaHHX rpyHtoB 1,1, a Aas TVIHHH-

CTHX 1;

U— NepuMeTP IONEPEeYHOro CeYeHHs CBAH, M,

kp — KO3 DHIHERT peasH3alHH, YUHTHIBAOMHE YMeHb-
HieHHe CcuM OTpPII.(aTEJIbHOFO TpeHHs C YMEHblile-
HHEM pPa3HOCTH OCAJOK j-TO CNOST OKOJOCBafHOTO
TPYHTa H CBaW, NPHHUMAEMbIt [JSI BHCAYHX CBafl
kp;=1, a pna ceaii-croex kp,=1 npu Srp,>>Se

S ..
rpj
H kpj = 3 HpH Ser<S ;
Spp; —oOCalKa J-r0 C0SA TPYHTa, cM, nocje 3aGHBKH

CBaH;
So —ocazka rpyHTa OTHOCHTENBHO CBaW, HPH KOTOpOI
HOJIHOCTBIO Peajiu3yIoTCH CHAH OTPHIATENbHOrO
TPeHHs1, IpHHIMaeMas 5 cm,
foj — pacueTHoe compoTHBAEHHe, j-rO CJIOS OCEZAIOLIEFO
TpyHTa Ha GOKOBO! NOBEPXHOCTH CRaH, T/M2, On-
peneasemoe no Tab6a. 2(2) CHull 11-17-77;
l; — Tonmuna j-ro CMOSL rPYHTa, M, CONPHKACAIOLIETO-
¢ ¢ 60KOBOH MOBEPXHOCTHIO CBaH H PaclioNOXKEH-
HOTO B mpejenax YacTH AJHHH CBaH OT YPOBHS
NVTAaHHPOBKH JO YPOBHA HeHTpaNbHOM TOUKH
Ilpu pacuere pyHHAAMEHTOB, COCTOSIIHX H3 HECKOABKHX
cBaf, mnoJABepralomMxcs JeHCTBHIO CHA OTPHHATENBHOTO
TPeHusi, B 9HCJO PACYETHHIX HATPY30K, JeACTBYIOILHX Ha
YCAOBHHA (yHAAMEHT, BKJOYaeTCs BeJHUYHHA PAaCYETHOro
3HAYCHHA CHJA OTPHLATESJBHOTO TpEHHA, J.'l&l’lCTBY!OU.lHX Ha
KYCT CBail

i
Py orp=U Z kpy 4 Fopo (25)
rie U — nepumeTp KycTa, M, 10 Hapy>XHHM IpaHsM cBafi,
PacnoONOXKEHHHX B KpaiHUX pAnax,

kpy 1y, fo; — 0Go3HaueHHS Te Xe, 4TO H B opmyse (24)

Cunpl OTPHLATENBHOTO TpPeHHS, AeficTBylolllHe Ha cBal
BHYTPH KyCTa, HE MOTYT NPeBOCXOAHThL Beca IpyHTa, pacno-
J0XEHHOro BHYTDH KyCTa., KOTOpHIt IpH pacueTe CBaHHBIX
dynaamenToB (B coorTserctBMu ¢ m. 71 CHaull 11.17-77)

BRJIIOUAEGTCS B COGCTBEHHH{ BeC YCHAOBHONG (yHaameHnra.
TTo3TOMYy HX YYHTHIBAIOT TOJNBKO IO MEPUMETPY KyCTa
Mpumep 20. ITo mamusiv mpumepa 19 ompeRenuTh pac-
YeTHYI0 HAarpysky CBaiiHbIX (yHNaMeHTOB,
cocrosmux u3 9 cBaii (3)X3) c maro
1,2 m Csan ceuenneM 35X35 cm, mianHOK
18 M Octpre cBau Ha otM —17.5 M
Petuenue. B npumepe 19 sona zeficTBus cHiB OTpHUA-
Te/IbHOTO TPeBHsl IIPH CTPOHTEJBLCTBE B TeueHHe | roga pac-
npocrpaHseTcs Ko otM —12,5 M, a npu CTPOUTENLCTBE B
TeyeHHe 1,5 ner — mo orm —10,8 m Takum o6pasom, pac-
YeTHHE CHJbLl CONMPOTHBJIEHHSI B COOTBETCTBHH ¢ (OpMYJI0Oi
[7¢7)] u ta6a. 1(1) u 2(2) CHull 1I-17-77 cocraBaser
COOTBETCTBEHHO:
@Py=y = 1[1-436.0,1225 - 0,35-4 (1-2-3 -
+1.7,4.2)] 9 = 743 1c;
Pyef g = 1[1.436-0,1225 + 0,35-4 (1-2-4,7 4
4 1-7,4.2)] 9 = 783 1c.

ITo dopmyne (23) onpefennM 30HY YUHTHIBAEMBIX B
pacueTe CHJ OTPHIATENLHOIO TPEHHUS
Cra6unnsupoBanHas ocagxa cinost Ne 4 —

Srp = aogh’ = 0,06-1-600 = 36 cm:

s ti=1 rog S;-p =31 cMm;

» f{=15rona S;p=33,1 »

> t=1TOL 8;;—8.,=5 M>S  —Sy (rp=8—4=4 om;

cTp

» t=1,5 roaa Srp——S;p=2,9CM<4CM.

Takum o6pa3oM, NPH CTPOUTENbCTBE IPOLOJIKUTE,Ib-
Hocteio 1,5 roma cuabl oTpuUnaTtesbHOro TPEHHSI MOrYT B
pacuere He YYUTHIBATBCH, TaK KaK ycioBHe (23) BHINOJH-
eTci Ha KPOBJe CHIbHOCKHMAaeMoro cjiosl, T. €. Ny=j;=

. = 559 1c.

kg 1,4

Hurepnonupyss AaHHHe Tabn 14 aid NpoaoIXKUTe/b-
HOCTH CTpoHTesabcTB2 B | rox, onpegesiseM, 4To 30Ha y4H-
THBaeMHX B pacueTe CHJ OTPHIATENbHOTO TPEHHS Paclpo-
crpansierc Buue otM. —!11,5 M, Tak Kak ocajka rpysra

Ha 3TON OTMETKe COCTaBMseT S;p =20,2 cM, a S, =24 M,
Spp— Spp =24 —20,2 = 3,8 cM<4 cM;

U=(1,2-2-}0,35)4=11m;
kp] =1.
Hs ta6n 2(2) CHull 11-17-77 nas caos Ne 1
fo;, =45 Tc/m2, f,; =0,51c/M*; f,, =35,8Tc/M%

for, = 1,9 Te/m%
Py orp = 11+1(5-4,54-3-0,5+1,5-5,8+2-1,9) = 402 1c;

Ny 143 — 402 = 128 Tc.
= 1,4
TakuM 06pazoM, B PaCCMOTPEHHHX MpHMEPAX 30Ha
p,eﬁc'mna CHJIBL o'rpuua'renbﬂoro TPEHHA IpH 3aBepmeHun
cTpouTesibcTBa B 1 roj pacrnpoctpaHsiercsa A0 oTM —12,5 M,
a 30Ha YYHTHIBaeMHX B pacueTe CHJ OTPHUIATENbHOTO Tpe-
Hug — g0 ot —I11,5 m Tlpu 3aBepmeHHH CTPOHUTENLCTBA
B 1,5 roga 3ona AeHCTBHA CHJAL OTPHIIATENBHOTO TPEHHS
pacnpocrpaHsieTcs: 10 orM. — 10,8 M, HO B pacuere HX MOXK-
HO He YYHTHBaTh, TdK KaK OHH He MOTYT BHI3BaTb HE[OIy-
CTHMYIO0 OCaAKY GyHAaMeHTa
I1uM oObsicHseTCH H CYllecTBEHHAas Pa3sHHUA B pacuer-
HOIl Harpy3ke Ha cBaiinnii ¢yHpament — 626 Tc npu crpon-
Tesberse B Teuenud 1,5 ser B Bcero 208 .Tc NpH CTpoh-
TeJbCTBE B TeyeHue 1 roga.
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6. OHPEAEJIEHHE HECYIIEA CHOCOBHOCTHK CBAR

A CBAH-OBOJIOYEK NO PE3YJIbTATAM
NOJEBDBIX HCCAENOBAHUN

6.1. Hecymasa cnocobuocre ¢, TC, CBa¥ HAM CBaH-
060/I0UKH HOCHAE OfipeicJIeHHsT €€ 110 pe3yabTaTaMm HCNBI-
TaHAK CTAaTHYECKOH HJHM NHHAMHYecKofi (ynapHo#) Ha-
rpysKo#i, a Takxe N0 AAHHHM CTaTHYECKOro 30HAHpPOBaA-
HHAI TPYHTa JOJXKHa OHThL NPOBepeHa pacueToM Ha 3Kc-
IUIyaTal(HOHHLIE HATPY3KH W BO3AEHCTBAM HO YCJIOBHIO
CONpPOTHBJIEHAST MaTepHasJa CBaH WAH CBaH-OGOJIOYKH B
COOTBeTCTBH# ¢ T 4 2 HacTosllleit IM1aBH.

IIpumeganune TpeGoBaHHA HacTOAMIErO pasne-
Jia TJIaBH HpH ONpeAeleHHH Hecymlefi cmnocoGHOCTH CBait
H cBaii-000J0YeK NO pe3yJbTaTaM HCHHTAHHA HX CTaTH-
YeCKOH Harpy3ko#fl pacHpOCTpaHsIOTCH TakXKe Ha CBaH-
CTONOH

K n 61 noscrenn#i He tpeGyercs Opnako neob6xo-
INMO OTMETHTb, YTO B cJiydae NPOCKTHPOBAHHSI MOCTOB NPH
pacyete cBall H CBaf-060JIOYCK HO YCJOBHIO CONPOTHBJIEHHS
MaTepHaJa CJeNyeT TaKXKe pPYKOBOACTBOBaTbCH TJ1aBOH
CHHuII no npoeKTHpOBaHHIO MOCTOB H TPYG

6 2. Micowitanus cBafi W cBafi-060s0uer CTaTHUECKO#A

H JHMHAMHYECKOH Harpy3KaMy JOJ/IKMEl MPOBOJHTHCH B

coorBerctBun ¢ TpeGoBanmsamu I'OCT 5686—78

K n 62 Hcnwitanus cbail, He yAOBJeTBOpSIOUIHE Tpe-
GosauusiMm [OCT 5686-—78, ne Moryr GHTb HCHOJB30BAHH
JJist onpefesieHus Hecymiefl CHOCOGHOCTH cBafi, Tak Kak Me-
TOAN OWEHKH MNocjejHel, H3jaraeMHe B HaCcTOsibiel riaBe
CHull, HemocpeACTBEHHO YBA3aHH € KOHKPETHOH MeTOnH-
KOt HCNHTaNuk, NpexycMaTpuBaemoit 3TuM I'OCTom

6.3. Hecymas cmocob6moctsb D, TC, CBaH H CBaH-
0GONMOYKH NO pe3yibLTaTaM HX HCNLITaKHN BAABAMBAIO-
viel, BbiJeprHBalollefi B TOPH3OHTAJbLHOA CTaTHYeCKOH
Harpy3KaMH ¥ HO Pe3yJbTaTaM HX JHHAMHMECKHX MCIBI-
TaHAH onpegesercs no Gopmyie

H

n
d=m —L .
kr

(26(15)]

rae m — goapduuHeHT ycnouil paboTs, NPHHHMAEMBbil
B cliydae BAABJUBAIOIIHX HJIH TOPH3OHTAJNbHEIX
Harpy3ok m=1, a BcjayYae BHJEPIHBAIOIIHX
Harpysok npy IJyOuHe NOTPYXXEHHA CBaH HJH
cBaH-000JIOYKH B TPYHT Ha 4 M H Gonee m=
=0,8 u npu rayGuHe morpyXeHnss MmeHee 4 M
m=0,6 mas Bcex BHAOB 3JXaHHA M coOOpyKe-
HHA, KpOMe ONOp BO3AYUIHKIX JIHHHMH 3JEKTPO-
nepenadx, AJAS KOTOPHX Kos(pduuueHT ycio-
BHit paGoTH M NpHHHMAETCs B COOTBETCTBHH
C AaHHHIMH, TNPHBEJEHHHIMH B pasjene 13 Ha-
cTosinleH TJiaBhI;

¢:p—-nopmamaﬂoe 3HaueHHe NpeNesbHOrO COmpo-

THBJEHHS CBaH WA CBau-0G0JOYKH, TC, Onpe-
[easieMOe B COOTBETCTBHM C YKa3aHHAMHU
nn 6 4—6 7 HacTOSHIeR TasH,
kp — ko3 dpuenT GesonmacHOCTH HO TPYHTY, MpH-
HUMaeMHR N0 yKasaHdAM n. 64 HacTosleR
I1aBH
K n 63 Onpeneneune mecymefi cnocaGHOCTH cBait no
pe3yJabTataM HX HCIHTAaHHA HAOJI2KHO BECTHCH C YY€TOM Ha-
pacTamus Hecyulel CHOCOGHOCTH CBaH BO BPEMEHH B pe-
3yJbTaTe HX <OTAHXa®» MNochke 3aGHBKH MHHHMaJbHBE
CpPOKH OTAHXa cBall ycranasausaiorcs [OCT 5686—78
Ecqn ne pe3yabTaTaM JHHAMHYECKHX MCNHTaHHil O6yder
YyCTaHOBJEHO HalWUHe HapacTaHus Hecymefl cnocoGHOCTH
CB4H IOC/Ae YK43aHHOTO MHHHMAJBHOTO OTABIXa, a HpoBe-
JeHHe JIOMOJIHUTENbHHIX UCOKTAHUR cBalk ¢ obecneyeHHeM
Hx 6osiee AJAHTEJIBHOTO OTAHXA OKAXKeTCA HEBO3MOMKHBIM, TO
OLUEHKY Hecyillefl cHOCOGHOCTH cBaw P, TC, MPHEMEHHTELEO

38

K HHTEpecYDINEMY BpeMény ! 1o pe3yabTaTaM KpaTKoBpe-
MEHHHX HCHITAHEAR MOXHO BHINOJIHHTL N0 Qopmyre

b =¢0+ 4(": — D) ’ (27)

==
B——1
¢y
rae Po — BeCymast cnocOGHOCTb CBaH, omnpefeiseMas Ha
OCHOBAHNE €€ HCNHTAHHH HENOCPeACTBEHHO NOC-
Ae salynxn, 1C;
@y — Hecymias ¢cnocOGHOCTH CBaH, ompefelieHHas Ha OC-
AOBAMIN e¢ HCUHITAHHIA NOCje OTABIXa B TeYeHHe
BpeMeHH Iy, Tc;
A u B — gospipunnentss, onpezensembie N0 (opMyJaM:

PO o X ) . g ]
by (@~ Dy) — by (P — Dy) A—1’

rhe P, — Hegymlas CHOCOGHOCTL CBaHW, ONpEAeJieHHasn Ha
OCHOBBEMH ee MCHIBITaHHII Nocje OTAbXa B Teye-
R ppemenn 1.

6.4. B cayuae, ecan 9HCIIO cBalt MM CBali-060Ji0YeK,
BCOWTAHALX B OAHHAKOBHIX TPYHTOBHX YCNOBHHX, CO-
crasager medee § T, HOpMaTHBHOe 3HaYeHHe Ipejesb-
HOFO ¢ Wi CBAYW UJH CBau-060N0UKH B dopmy-
e [26(1%)] esenyer npHHHMATH DPaBHEIM HaHMeHblile-
My NpERedbiioMy CONPOTHBJACHMIO, NOJAYUCHHOMY H3 pe-
3yALTaYoy HemuivaHmh, T e. Ppo=Pupun, a2 KOIPPH-
uHeHT GesOHACHOCTH NO TPYHTY — Rp=1

©cAK YHC/IO CBall HIH CBaR-060JIOYEK, HC-
NNTRENHX B8 OANHAKOBHIX YCJIOBHSIX, cocTaBasier 6 wr
r Ooyce, SeamaMEN ¢gp H ko creayer onpejenATh Ha
OCHOBAHHE PESyABTATOB CTaTHCTHYecKofi 06paGOTKH
YacTHHMX SHaNeHuR NpPeAeNbHLIX CONPOTHB/AEHU# cBaf
Pup, JeHHNX NHO XAaHHHIM HACTHTAHHA, PYKOBOJCT-
Byfick TpeGopanmauu 'OCT 20522—75, npuMeHnTeALHO
K METONHKe, BpHBefeHHON B HeM JJs onpeleseHHs Bpe-
MEHHOTO compbrHasenus IIpH STOM AAA onpejeneHus
BeAHTHNEEE TACTHHX 3HaueHHN TNpeneyeHEIX CONpPOTHBJC-
Bufl CHEAYET PYKOBOACTBOBaTbecH Tpefomanusmu n, 65
Hacromef 1viaBm NpPH BJaBJHBAIOUIHX HArpyskax,
n. 6.6~ up# BLACPTHBAIOMIKX ¥ TOPHU3OHTANLHHX Ha-

xaX W #, 6.7 — Npu AHHAMHYECKHX HONHITAHUAL.

n. 64, Cravacruueckof oGpaGoTke MOryT mOABep-
raTbCs PeSYALTITH CTATHYECKHX H AHHAMHUECKHX HCIHTA-
Hufl, PBHOOJINENRHX B BpejesiaX BHJCACHHEX ¢ OAKHAKOBH-
MH HHXEHEPHO-Te0JIOTHUCCKHMH YCIOBHSAMH Y49acTKOB. Ecann
B Npejenak STHX YYACTKOB HeCylias CrnocoGHOCTh KRKOH-
60 cBad O¥A€T OTAHYATHCA OT CPefHEro 3HaweHHa GoJee
uem na 26%, T 06paboTka pesyALTATOB LOJKHA NPORSBO-
DUThEA DPRMEHHTENBHO K GoNlee MEJKHM y4acTKaM CTPOH-
TEALHOH WIORIANKH,

6.5. Ecau marpyska OpH CTATHYECKOM HCIHTAHHH
ceafi wiB ¢Bafi-06od0uex Ha BAAaBAHBaHHE AOBeleHa AO
Harpyskd, BH3NBAIONIE# HenpepuHBHOE BO3PacTaHHe HX
ocaiki A O6e3 ypeamueHHs Harpysku (npd A<S20 mMu),
TO 3Ta HATPY3SKA HNPHHEMAETCA 3a 9YaCTHOe 3HAYeHMe
NpefenbHOrQ CoNPOTHBACHHR Pnp HCOHTHBaemofi cBau
HJH CBaH- O4KH.

Bo Bcex OCTaABHWMX cAy4asx in (yHRaMeRTOB
3aaHEl B cOOpyXeHMl (KpoMe MOCTOB) 33 %acTHOe SHa-
YeHHE NPSACHLHOTC CONPOTHBJICHHA CBAH WIH CBAH-
060104KE Pyp BRABJAHBAIOWEA Harpyke CACAyer NpH-
HUMaTh BAYPY3KY, OOX BO3JeficTBEEM KOTOPOf HCREITH-
BaeMas cBaS HAM CBaf-000/J09Ka NONYYHT OCAAKY, PaB-
Hy0 A, onpezensemyio no gopuyne




A= gSnp cp [28(!6)]

rge Sup.cp — NPERENBHO JONyCKaeMasl BeAHUHHA Cpej-
Hefl ocagku dysAaMeHTa NPOCKTHPYEMOIO
3RAAHMA WAR COOPYKeHHsd, YCTAHOBAEHHAS
B 33faHHH Ha NMPOEKTHPOBAHAE HJIH NpH-
HHMaeMasi JJii COOTBETCTBYIOIIHX 3jaRMf
u coopyxenufi no rnase CHull no npoek-
THPOBAHUIO OCHOBAHHA 3jaWMii H COOpY-
JKenuil;

{ — koappumHeHT mepexona oOT HPeReNbRO
JONYCKaeMo#i BeJHYMHH cpejHeli OCaiKH
gynnauem‘a 3JaBHA MJAH COOPYXEHBA

ap cp, SARAHHOM B NPOEKTe, K OCafike
CBaH HJH CBaH-0GOJIOUKH, NOAYYeHHO NpH
CTaTHYECKHX HCHBITAHHAX C YCJAOBROR CTa-
6unuzaunefi (satyxasweM) ocajakd. Beam:
qugy KoddGHIHEHTa chefyeT NPHHAMATDL
¢=0,2 B caydaax, Koraa HCHHLTanue CBAH
HAH CBaH-OG0JIOYKH TPOM3BOAMTCA HpPH
ycaosroft craGmiausauinu, pasuofi 0,1 Mm
3a 1 u, eCM NOK MX HHXXHHMH KOHI{AMH
3ajIeraloT rPYHTH Necuanbie HJIH MIHANCTHE
€ KOHCHCTeHUWe#i OT TBepflod nO TYyroO-
nnacruasofl, @ Takxe sa 2 u, ecqH moj
HX HHXHHM KOHIOM SajleraloT IMNIHHHCTHE
TPYHTH OT MATKOMJAcTHYHOH A0 Tekydef
KOHCHCTeHIUH, Benrunny koshduumenral
Aonyckaercd YTOUHATHL NO DPe3yAbTaTaM
Habmionenn#i 3a ocagkamp 3zaunfl, no-
CTpOeHHBIX Ha cBafiHHX (yHIZaMeHTax B
aHaJIOTHYHKX TPYHTOBHX YCJIOBHAX.

Ecnu pcanka, onpenenernas no gopmyae [28(16)],
okaxercda A>40 MM, To 332 9aCTHOe 3HAYCHHE Npeje/ib-
HOPO CONDOTHBJEHHS CBaH HJAU CBaH-060MOYKH Pyp
cnigyer NPHHUMATL HArpysKy, COOTBETCTBYOUy®0 A=
=40 MM.

Ins mocTOB 3a mpexesbHOE CONPOTHBJIGHHE CBaH
HIH cBaK-060J0uKkH Ppp NPH BAABIHBAIOIINX HATPY3Kax
JONXKHA NMPHHAMATHCA HArpPyska Ha OAHY CTYNEHb MEHb-
Iie HaTPY3KH, IPH KOTOPO#R BHISHIBAETCH:

a) npupalleHHe OCAAKH 32 OAHY CTYNEHb 3arpyke-
Hua (npH ofiuesi BesuuuHe ocanku Goaee 40 mm), npe-
BHITaOmee B 5 pas u Gojee MpupalleHHe OCaAKH, NOJY-
9YeHHOE 3a NPEAHIECTBYIOIIYIO CTYIEHb 3arpysXeHHsd,;

6) ocamka, He 3aTyxalilas B TeyeHHe OIHHX
cytrok B Gosee (npu obmeR peanunHe ee Goaee
40 Mm).

Ecan npr MaxcuMaibHOf ZOCTHTHYTOHR NpH HCHBITA-
HHRX HArpysKe, KOTOpas OKaxercs pasHofl miau GoJb-
mekt 1,6 @ (rme @ — mecylnas cHoCOGHOCTH CBaH HIH
CBaH-060MOUKY, NOACYATAHRAs uo GopMyaam [434)],

(M1, (11(8)], [13(9], [14(10)], [17(13)] u
18(14)] Hacrosiinefi TNaBH) Ocajgka CBaH HJAM CBaH-
0GONIOYKAE A NPH HCNHTAHAAX OKAXKeTcHs MeHee BeJTHUH-
HH, onpeRenierHok mo dopmyae [28(16)], a maa mocros
meHee 40 MM, TO B 5TOM CJydae 3a WacTHOe 3HAYEHHe
TpefeNbHOTO CONDOTHBACHHS HJM CBaH-060J0ukH Pnp
IOMyCKaeTCst NPHHHMATh MAaKCHMAJABHYIO Harpysky, no-
AYYEHHYIO TPH HCNEITAHHSAX.

NMpumevanue CryneHn 3arpyXeHHs NpH HC-
NUTaHUAX ¢Baft MJAH cRafi-000J0YeK CTATHYECKON BIAB-
JuBaromiel Harpyskofi JOJIKHB HasHavaThCs B Mpenenax
Yio—15 OT NMPEANONATACMOTO TIPEAEIBHONO CONPOTHB-
JeHHA CBaH HJH CBaH-060/M0YKH Prp.

K n. 6.5. Ilpenesbroe CONPOTHBJNEHHE CBa HWAH CBAH-
06ONOUKH NPHHEMAETCA DABHGIM HAarpyske, BH3HBaloLied
HellpepHBHOE BO3pacTaHHe ee OCAAKK A, ecu 3TO Hempe-
PHBHOe BO3pacTasne HauHHaeTcs NpH A<C20 MM H HPOAROI-
xaercs npH OG6/MLMIMX ocanxax, KOTopue, cormacho I'OCT
5686—78, noaxuu GHTL He Menee 40 MM.

Qopuyaa [28(16)] ara omenmkn Hecymieft cnocoGrocTH
cBaii 0O pe3ysibTaTaM HX HCIEHTAHHA CTaTHYECKOH Harpys-
Ko moJyyeHAa HAa OCHOBAHHH CONOCTABAEHHS OCA/OK OJNH-
HOYHHX cBafi ¢ ocajlkaMu STHX cBafi B 3/(aHHAX NPH OXHHX
H TeX e Harpy3Kax.

Kospdunuenr nepexosa § or npemenbHoOfi BeJHUHHK
cpeasielt ocafku (yHHaMeHTa SHAAHHS HAH COOPYMXEeHHS K
Ocalke CBaH HAH CBaH-OGOJOYKH, MNOJYY9eHHOH NpH cra-
THYeCKHX HCOHTAHHAX, NpHHAT paBHum 02. Tlpu 3stom
ssavenus Koshdumumenra { ocagka cBam B CBafHHX
dynaamenTax 3xanmui MAH COOpPYXKeHHi B mpolecce 3KC-
nAyaTalH# YBEJAHYHTCA B CpefiHeM B 5 pa3 1o cpaBHe-
HHIO C OCaJUKO# OZMHOYHEX CBa#l, MOJYYeHHON NpPH HCUH-
TaHUH HX cTaTHYecKo#i Harpysko#i Takoe yBenuueHHe OCax-
K cBaft B caltunx pynzameRTax 0GOCHOBLIBAETCH pe3yib-
TataMH HaGaOAeRHE 3a ocaZkaMH 3xaHHH, NOCTPOCHRBIX
Ha cBafiBNX (QyHAaMeHTax, H CONOCTAaBACHHEM HX ¢ OCaRKa-
MH OfMHOYHHIX cBaff, IOJYYCHHHX MPH HCHBITAHHAX.

3nadenne goadpunEentTa mepexofa OT OCAfKH CBaH,
noJNyueHHOH N[O JaHHLIM HCHOHTaHHA, K OCajfiKe CBaH OT
AnuTesbHON Harpysku £=0,2 naHO NPAMEHHUTENbHO K METO-
auxe FOCT 5686—78.

TTo mepe HaKOIJIEHHS CPAaBHHTENbHHX AAHHHIX BaGuo-
JeHHRl 3a OCaJiKaMu 3JaHHA M COOPYXeHHN B OCaaKamH
cBaft MpH HCUHTAHAAX B PasHHX FpPYHTax Kosdpduument §
ANA pAda TPYHTOB MOKeT OHTb YTOUHEH B CTOPOHY NOBH-
meHAA. B mepBylo ovepexb Taxkoe yTOWHeHHe HEOOXOAMMO
HAPOH3BOAMTD M XKHJIHX H OGMECTBEHHHX 3/laHH, cTpod-
HxcH Ha csafiguix dynmaMenTax cO CBasMH, PacioJOXeH-
HHMY B OfHH PHJ, a TaKxe 34aHAN H COOPYXeHHH Ha cBa-
AX-060VI0YKaX H HAaGHBHLIX CBasSIX C YIIHPEHHLIMH NsATaMH,
HCHONb3YeMuiX 4acro Gaarogaps csoefi Goabuloli Hecymed
CIOCOGHOCTH KaK OjfHHOYHBIE.

B yxasaHHHX caydanx KospQHUHEHT { MOXHO Gynmer
YBeIHUHTH, NMOCKOALKY CHXKHMaeMas ToOJilla MPH OAHODAL-
HOM pacnoJioXeHHH cBaf # A OAHHOYHHX cBafl, # As
cBal-o6onoyek OyAeT MaJsia. AHAJOTHYHAS KApTHHA [OJY-
4aeTCs MPH YCTAHOBKE KOJIOHHBL Ha OJHY CBalo.

B Tex ciyuanx, Korza cBaM ONMHPAIOTCS HAM 3arayGJe-
HE B KPYNHOOSJIOMOYHHE IPYHTH, KPYUHHE H Cpeffedl Kpym-
HOCTH NECKM, a TaKke B IVIMHACTHE IPYHTH TBEpAOH KOH-
CHCTEHIHHY, OCajKa CBaH INPH HCOLTAHUH MOXKET He 10-
CTHIHYTb BEAHYMHH A={Snp.¢p BOJOTH A0 MaKCHMaJbHON
HarpyskH, TPHHATOH NpH HCMHTaHHM. B sTom caydae 3a
npeaeJnHyi0 Harpy3ky YCJOBHO IPHHHMAaeTcH Harpyska NpH
uenuranny. Ecay makcnMaibHas Harpyska OpH HCOHTaHHH
mesplie 1,6 P, rae P — pecymas cHOCOGHOCTL CBaH HJH
cBaH-060JIOUKH, NOACYMTanHag no (opmyaam [4(4)],
[7(0], [11(8)], [13(9], [14(10)], [17(13)] & [18(14)],

HCOBITaHHe CJeAyeT HOBTOPHTE.

Nipumep 21. TpeGyeTcss onmpefesiuTh HECYILYIO CHOCOG-
HOCTb CBafl MO pe3yNbTATaM WHCIHTAHHM
cTaTHYeCKONl BRasJHBalomeld Harpyskoi
nis GyHAaMEeHTOB MHOFO3TAXKHOTO 3AAHHA
€ TOJIHNM KapkacoM (¥Kene306eTOHHBE
pami Ge3 3anoJIHeHHs).

T'paduk 3aBHCHMOCTH OCaaxkm CBafi OT Ha-
TpY3KH, RNOCTPOGHHHA HO Ppe3yJbTaTaM
CTaTHYECKOTO HCHHITaHAA CBaifl, JaBaB-
wefi HarGoAbIOHE OCAaAKR OT Harpy3Kd nO
CPaBHEHHIO ¢ OATHIO APYFEMH HCOKNTaH-
HEIMH CBasiMH, HpHBegeH Ha puc. 15. He-
NHTaHHe AOBEHEHO A0 OCafiku MeHbilef,
yeM ycTaHOBAeHHan mo dopmyae [28(16)].

Pewenue. las naHuoro TANA 3KaHHA NpefeibHAas BesH-
uyiHa cpefgHel ocaiaku ¢GyHRaMeHTa, NPHHAMaeMas MO
Ta6n. 18 raasm CHull I1-15-74, Sup.cp=8 cMm.

Beanynua ocaaki A={Snp. ¢p=0,2-8,0=1,6 cm Goabue
OCaAXH ONHTHONR CBaH, MOSTOMY 32 BEAMIHHY NpPEAEIbHOro
CONpOTHBAECHHY Pgp UPHHEMAEM MAKCHMAJBHYIO Harpys-
KY, T. €, Py = 85 1c.
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Hecyman crmoco6Hocts ceam mo dQopmyae [26(15)]
pasHa:

Pap 85
B 1

PacueTnast Harpy3ka Ha CBaHM Ha3HayaeTcsl MO yKasa-
pusam o, 4 8 CHull 11-17-77.

Ilpumep 22 TpeGyercs ompeaesuTh HECYILylO CHOCOG-
HOCTb cBall mo pe3yJbTaraM HCIHITaHHA CTaTHYeCKofi BAa-
BJHBalollell Harpy3kod Ais cBaliHHX (yHAaMEHTOB MHOFO-
3TaxKHOoro 6ecxapxacaoro 3AaHHR C HeCYIIMMH CTeHaMH H3
KPYAHHEIX MaHeJell H 3JeBaTopa H3 COOPHHX Xene300eTOH-
HBIX KOHCTPYKIHH.

=85 Tc.
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Puc 16, 'paduk ACMBITARMA CBah CTATHYECKOA HArpyskoft

I'pacduk 3aBHCHMOCTH OocajKu CBAafl OT HAarpyskH, mno-
CTPOEHHBIT MO pe3yAbTaTaM CTATHYECKOTO MCIHITAHHA CBaH,
faBagliefl Hap6oAbIlMEe OCANKHU OT HArpy3KH MO CPaBHEHHIO
C IBYMSl APYrHMH CBasiMH, NpeACTaBJieH Ha pHc 16

Pewenue [(nsa paHHHX THNOB 3MaHH{A NpejesbHAad Be-
JHYHHA cpeiHeHd ocaaku dyHAameHTa, NpHHHMaeMas 10
Tabn 18 raaswt CHull I1-15-74, cocTranager.

Sup ¢cp = 10 ¢M Ans MHOTO3TaXKHOTO SAAHHS;
Sup ¢p = 30 cm ana snesatopa.
3a npexnenvHoe conpotupjenue cBall Pup ANa yHza-
MEHTOB MHOTOSTa)KHOTO 3JiaHHs NPHHEMAETCA HarpysKa,

nOx JAefAcTBHEM KOTOPOH HCHBITHIBaeMasi cBasd TNoJydnsia
0CaAXy, paBHYyIO A, onpeneasiemylo no dopmyae [28(16)]

A= Csnp.cp, rie {=0,2;
A=0,2-10=2cm.
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Mo sennanue 3Tofi ocankn A Ha rpaduke ompenenseM
fnpejefibHoe CONPOTHBJCHHE cBaH Prpp=282 T¢
Hecymyio crnoco6HocTh onpefedseM no hopmyne

e 82
b=m~2L | —=82rc
ke 1

Ocaaka A, onpepesienHas mo ¢opmysqe [28 (16)] ans
aneBaTopa, paBHa

A=Supcp=0,2-30 =6 cm
" npeBbImae'r OCaAKy OMLITHON CBau

B sToM cayyae 3a npejeipHOe CONPOTHBJICHHE
IPHHHMaeM MAaKCHMAJbHYI0 HArpy3Ky, PaBHYIO

¢np = 100 Tc.

Hecymyio cnocoGHocTh onpepensieM no dopmyne
f26 (15)]:

Dop

¢=mm=11—09=100m
kp 1

6.6. IIpn ucnpiTanun Ccaft uaum  cBafi-o60J09€K
CTATHYECKOH BLIIEprHBajolllell HJH FOPH3OHTAJbLHOM Ha-
TPY3KO# -32 4aCTHOe 3HaueHHe MpPeNesbHOrO COMPOTHB-
aennss ®Ppp (m. 64 HacTosilueli raBB) HO rpadHKaM
3aBHCHMOCTH DepeMellleHHii OT. Harpysok NpHHUMaerca
TakKas Harpyska, 6e3 yBeJHYeHHS KOTOpOH mNepeMelue-
HHS CBaH HENPePBIBHO BO3PacTaloT.

IHIpumeuanune PesyabTaThi CTaTHYECKHX HCHBI-
TaHHR cBafi WM CBafi-060J10YeK Ha TOPH30HTAJIbHBIE
HArpy3KH MOryT GHITh HCHOJL30BAHBl AJS HENOCPeACT-
BEHHOr0 onpejieleHHs] PacueTHOR HArpyskH, KOTOpPYIO
MOXHO JONYCTHTh Ha CBal0 HJH CBal0-060/04KYy  H3
YCJIOBHA HOpelesbHO KONYCKAeMBIX TOPH30HTaJIbHBIX Je-
dopmaumnit 3maHuii u coopyxkewuit B kauecTe Takof
HAarpy3ku JJs 3XaHUA H COOpyXKeHHMH (3a HCKJIOYEHH-
eM coopyXKeHu#, 0cOGO0 YYBCTBUTEJLHEIX K TQPH3OH-
TaJbHHIM JAedopMmaiHaM) AONycKaeTcs MNPHHHMAaTb Ha-
rPYy3Ky, IpH KOTOPOHl BeJMYHHAa TOPH3OHTAJBLHOTO Te-
peMellleHHsi CBaH MJH CBaH-OGOJOYKH B YPOBHe  IO-
BEPXHOCTH TPYHT2 MpPH HCNHTAHUAX, BLIMOJHEHHBIX MO
FOCT 5686—78, oxasniBaercsi paBHOH Mpeje/bHO AO-
nyckaeMofi BeAuunue, HO He Oosee 10 MM
K n 66 Ilpu gmeficTean Ha cBaum 3HaKONEPeMEHHHIX
9KCIIYaTAlKOHHLIX TOPU3OHTANBHBIX HArpy30K CTaTH4ec-
KMe HCORITAHWS CBalfi MOIYT ITO 3aJaHHI0 IPOEKTHON OpraHu-
33y Ha3HavaTbCd NHUKJIMYCCKHMH Harpyskamyuy, T € CBal
HOLBEPralOT MHOTOKPAaTHOMY HAarpyXKeHHIO M pas3rpyske
Onpenenenne pacueTHbIX HalPY30K IO IHKJIHYECKOMY Tpa-
¢uky (puc 17) BegeTcd no KpuBOH, NPOBeAEHHOH IO HHXK-
HHM TOUYKaM Tpauka LHKJIHYECKHX IlepeMelleHHiH, COOT-
BETCTBYIOUIHM MOMEHTY pasrpysKu.

Harpyaka, cOOTBeTCTBYIOILAs MEPEXOAY OT BHIIYKJIOro
yuacTKka KPHBOH @ K BOTHYTOMY YyYacTKy KPHBO#H O, NpH-
HHMaeTcsl 3a pacyeTHOe CONPOTHBJeHHe P NPH LHKIH-
YeCKOM 3arpysKeHHH

6.7. Ilpy puHAMHYECKHX HCIBLITAHHAX  3a0HBHHIX
CBafi YacTHOe 3HayeHHe INpPEeNeJbHOrO CONPOTHBJIECHHA
@Dpp, T¢ (0 64 Hacrosuleil rsaBnl), MO J3AHHHIM HX
norpyxennst, npH ¢dakTHueckux (H3MepeHHEIX) oOCTa-
TOYHHX OTKasax ep=>0,002 M cienyer ompeiensTs A0
(popmyne

nFM

< l/‘ :
{29(17) }

Ecaun daktuueckuii (p3MepeHHH) OCTAaTOUHHIE OT-
Kaz ep<<0,002 M, To B nmpoekTe cBafiHOro ¢yHRaMeHTa
cjaellyeT NpelycMOTpPeTh IIpHMEHeHHe IJIsI MOTpyXXeHHs
cBaff MoJioTa ¢ Gosbliefi 2HeprHef yaapa, npu Koropoft
OCTATOUHLI OTKa3 €y==0,002 M, a B ciIydae HEBO3-

43p Qutei(g +‘h)_l

[/ =
ap nFey Qu-t+q+q




MOXHOCTH 3aMeHH cBaebofiHoro oBOpDYAOBAaHHSA H NpH
HaMHY4H OTKAa30MEPOB HaCTHOe 3HadeHHe NpelesbHOro
conpoTHBAeHUs cBaH Pnp, TC, CiAelyeT ONpPeAeNATb MO
dopmyae

_ 1 2pte
P20 eptoc
[ 8, (ep 0 _Q ]
X L 0—1]. (30018
@ept 0 Q+q 18019}
X
b
«
8
§ Puc. 17. TpadPR nREANIECEHX
g nepeMemennit chau
$
N
O Yurnsr comynened
naepyaon

B dopmynax [29 (17)] n [30(18)] npumarm obosna-
YeHnsa:

n — go3duumenT, npuHEMaemui no Taba. 15(10)

B 3aBHCHMOCTM OT MaTepHajaa cBaH, Tc/M%;

F —maowans, orpanudenHas HApYXKHHM  KOH-
TYPOM CILUIOHIHOTO HJIH IIOJIOTO [ONepeYHoro
CeueHHs CTBOJAZ CBaM (HE32BHCHMO OT HAJH-
UHS WIH OTCYTCTBHSI y cBau OCTpus), M%

M — koadpuupenr, npHHEMaembfl Npu 3a6HBKe
cBafi MOJOTaMM YA3pHOTO IeACTBHS PaBHHIM
M=1, a npu suGponorpymesu# ceaii— no
taba. 16 (11) B saBucuMoOCTH OT BHAA TPYR-
Ta NMOJ WX HHIKHHM KOHLOM;

Jp~— pacueTHas 3HeprHs ynapa MOJOTA, TC-M, HpH-
HHMaeMas no Ta6a, 17 (12), uam pacueTHas
sneprun  suGponorpyxarteseli — mo  Taba.
18 (13);

ep — daxTHUecKA OCTaTOUHEIA OTKa3, paBHHA Be-
JIBYMBe NOrPYIKEHHS CBay¥ OT OJAHOro YAapa
MOJIOTa, a NpH NpuMeHeHHW BHOponorpyxa-
Tesiefi — oT ux paGoTH B TeueHHe 1 MHH, M;

C— ynpyraii OTKas cBau (ynpyrue nepeMellleHHA
TPYHTa H CBaH), onpejeigeMhHi ¢ BOMOWIbIO
OTKazoMepa, M;

Qp — nosunit Bec MONOTa WaH BUGpomMOrpyXarens,
TC;

Q —Bec ynapHofi wacTH MOJOTa, TC;

8 — Ko3bduNUeHT BOCCTaHOBJECHHSA YAapa, NpH-
HHMaeMH#i TIpH 3a6HBKe KeJe306eTOHHHX
cBafi m cBafi-060J0u€K MOJOTZMA YAAPHOTO
AefACTBHA ¢ NpHMEeHEHAeM HArOJIOBHHKA C Je-
PeBSIHHHIM BKJAaAHIeM &2==0,2, a npu BHO-
pounorpyxeunn — e2=0;

¢ — BeC CBaH U HaroJIOBHHKa, TC;

gy —Bec moxGaGka (npu BHGpONOrPYXeHHH CBaR

§1=0), Tc,
0 — kosdounnent, 1/rc, onpesensemmii no ¢op-
MyJle
1 [n ns) Q PSR
— = = | ——V 2g(H — B). 31(19
0= (F+Q T VaE—h. 109

3mecy F, Q u g — obosnavenusi Te xe, 9To 4 B ¢op-

myaax [29 (17)] u [30 (18];

No B ng— kospduuuenTH nepexoia 0T AUHAMHIECKOTro
(BrJOYalOlmiero BA3KOe CONPOTHBJEHHE FPYH-

72) K CTATHYECKOMY CONMPOTHBJIEGHHIO FPYHTa,
NPHHAMaeMbie COOTBETCTBEHHO PABHHIMH: ISt
TPYHTa NOJA HHXKHMM KOHLUOM CBaH Moo=
=0,0025 c-M/Tc m Aas TpyHTa Ha GokoBol
nmoBepxHOCTH cBau ns=0,25 c-M/rc;

© — njowans GOKOBOH NMOBEPXHOCTH CBaW,  CO-
NpHKacaoleiicst ¢ rpyHTOM, M%;

g — YCKOpeHHe CHJH TAXKECTH, UDHHHMaeMoe g=
=981 Mm/c2;

H — ¢aktHyeckas BHCOTA2 NaAeHHA YAapHOi 9a-
CTH MOJIOTa, M;

h — BHCOTA NMEePBOrO OTCKOKAa YAAPHOM 4YacTH Mo-
JI0Ta, NPHHAMAaeMast AJS JU3eNb-MOJNOTOB fi==
=0,5 M, 2 AN JAPYTHX BUIOB MoJOTOB h=0.

IlpuMeuanna: 1, Suauenns Qn, Q, g ¥ ¢, npu-
HAMAOTCA B paciyeTHHIX GopMmynaax Ges Ko-
shdunrenta meperpyskn.

2. B caysae pacxoxnenns Gonee wem 8 1,4 pasa
BeJNHYHH Hecymleft cmocobnocTH cBafl, onpeAeseHHHX
no ¢opmynam [29 (17)] — [31 (19)], ¢ mecymied cno-
coGHOCThIO, ONMpefeseHHOfi pacieroM B COOTBETCTBHH C
TpeGoBaHUsIMH pasiena 5 Racrosefi raBd (no pe-
3yJbTaTaM Ja00paTOPHHIX ONpeReNeHHH (pH3HKO-MeXa-
HMYECKHX CBOMACTB TpyHTOB), Heo6XOAHMMO JONOJHH-
TeJILHO NPOBEPHTH HECYHLyl0 crnoco6HocTh cBaft mo pe-
3yJABTATAM CTATHYECKOrO 30HAHPOBAHHSA.

TaGnmuma 15(10)

Bun cBam Ko:?;?g%em
1. JKenesoGerounast cpasi ¢ Ha- 150
TONOBHHKOM
2. llepepauBas cBasg Ge3 noa- 100
6a6Kka
3. leperannag cBag ¢ monBaG- 80
KOM

Ta6auwua 16(11)

Bua rpyHra NOA HHKHAM Kosbmument M

KOHIIOM CRaH

1. F'paBafigpie ¢ nmecYaHHM 3a- 1,3
NOJHATeNIEM

2. Ileckm cpenmefi KPYNMHOCTH, 1,2

KPynHHE cpeflefi MJOTHOCTH
# CyNecH TBEpAhbie

3. Meckn menxne cpenpnefi maor- 1,1
HOCTH

4. Tleckn nuneBateie cpelmeht I
NIOTHOCTH

5. Cynecu n/acTAYHBEE, CYIJIHH- 0,9
KH M [MHAW TBEpAbE

6. CYriHHKH 4 [JMHW TOAYTBEp- 0,8
Hbie

7. Cyransge H TAHHH Tyromaac- 0,7
THIHHE

Tipumewanue [lpn nioTHHX nNeckax 3Ha-
genust koadpduumenra M B mos. 2—4 Taba. 16(11)
clefyer mosbiiUath Ha 60%, OpH HaguYHK MaTepHa-
JIOB CTATHUECKOro 30HAHpoBanus — Ha 100%.
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Tabarna 17(12)

snPac!e’mu

epru -

Tun monora pa u%';m:ayg‘

@ p

1. INopBecHoft uam opmHOuHOrG AeficT- QH
BHSA

2. TpyGuaTH#t KA3€Ab-MOJOT 0,

3. llrauroduift AHIENL-MONOT 0,4QH

4. [nsenpuulli Npa KOHTPOALHOA NOGHB-| Q(H—h)
Ke ONHHOUHBIMA YAAapamn

Mpumensanue. B mos. 4 h—pHcora nep-
BOro oTCKOKa yJAapHO# 9acTH AH3ENb-MOJIOTa OT BO3-
AYWHOA NOAYWIKH, onpefeisieMass NO MepHOA peil-
ke, M. JIlns npeABapHTeJNbHHX DacYeToB AonycKdercs
NpHHHUMATb: JUIfl HITAHrOBHX MoJotoB h==0,6 M, a
a8 Tpy6uaTx momaotos h=0,4 M.

TaGanua 18(13)

Bosmymaromasn
cHaa BHGPO-
norpyxares

nefl, Tc

10) 20 3} 40} 50} 60 170 | 80

Sxemeanentias 4,5 9 | 13 [17,5| 22 {26,531} 35
pacueTHasi 3Hep-
rBs yxapa mu6-
ponorpyKates,
ap, M

K n. 6.7. IHnaMHIeCKHe HCHHITaHHA CBaff MOTyT mpo-
W3BOAUTHCS Ha CTAfHH M3LICKAHHA COBMECTHO CO cTaTHde-
CKHMH HCNHTAHHAMH JJS OHEHKH HeCylWed CHocoGHOCTH
cBafi ¥ B UpoNecce MPOHIBOACTBA PaBOT MO MOrPYHKEHHIO
cBal AJIs1 KOHIPOJs KadqeCTBa HX BHINOJHEHHS B COOTBET-
cregu ¢ rnasoir CHull 1I1-9-74 «Ocnosamna u ¢ysaa-
MEHTHI».

B npoexre cBaftHnxX (PYHAAMEHTOB RQIXHH 6HTH YKa-
3aHH CBaH, MOAJeXallne KOHTponbHol NOOHBKe, B KoMH-
gectre, mpepycmarpusaemom I'OCT 5686~-78,

B dopmyaax [29 (17)] u [31 (19)] mpr cnaomAHX
KBAAPATHHX H MPAMOYTOJNBHHIX CBAAX, a TakXe NpH HO-
JHX KPYIVIBIX CBasX € SaKPHTHM HHXHHM KOHIOM H
KBaAPATHHIX CBAAX C Kgymoﬁ [ONOCTHIO NJOIaAb NOMNe-
pegHoro cewenns cBaH F npHRAMaercs pasHOA nNoJHO#
NJCILAMH TIONEepeyHOra ceYeHHs GPYTTO, OrpaHHIeHHOHA Ha-
PYXHHIM NEPHMETPOM CTBOJIAZ CBaH.

BennuuHb 0TKA30B HALJEKHT BHUHCIAATE C YYETOM
ycnosrfi saGusku cBai. Ilpu saGHBke cBaii depes TpyHT,
NOJIeAWAA YAANEHHI0 NPH NOCHeAyloimed OTKONKe KOT-
JIOBaHa, MJAHM uYepe3 IPYHT AHA pPEKH BeAHYHHY HeoOxofn-
MOrO OTKa32 CBau CJleAyeT ONPeAEHATh HCXOAA M3 Hecy-
el cnocoSHocTH cBau P, onpexescHHON Mo QopMmyaam
[t MY u [7(7)], ¢ yuerom conporHBieHHs Ha OGoxosoilt
TIOBEDXHOCTH CBaH HA yyacTKe HeyZaJICHHOIO HAH MOABep-
EHHOTO BO3MOXHOMY DA3MHIBY TPYHTA.

Jinuamuueckne HCOHTaHAS CJCAYeT IIPOH3BOIMTh B
cootsercraun ¢ FOCT 5686-—78.

Jlna onpepenenHs Hecyliefi COCOGHOCTH cBam OPH
Jobuske Heo6XOZHMO GpaTh JBefCTBHTEABHYI0 9SHEDPTHIO
yAapa, npuYeM HCHHTAHHA cBafl AH3€/b-MOJOTOM, KaK npa-
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BHMIO, HYMHO BeCTH OZMROSNIIMR yaapamu Ses mnojass
TOTNJHBA,

JeAcTBUTEBEYI® SHEPIHIO YRapa AH3e/b-MOJOTa NPH
nojavye TOMJHBA MOMHO ONPEASNHTHL Mo dopMmyne

8 = (QH -+ pa Fa Hp) (x +¥ "';; ‘) —PaFqHpv, (32)

rae Q-—mec ynapmodt wact® wmosiora, TC;
H — }axruveckas shicoTa foxbeMa ylapHol wacTh, M;
Pa — atMochepuoe Rasienue, Tc/M2;
Fy — naomais NOMEPENHOro CeveHHS NHIAHHADA, M2
Hp — paGouni X0 IRNBRAPA WA NOPUIHA, M;
¢ — ynpyruft OTRA3 CBAH, H3MepPAeMHEA OTKazoMe-
poM, M;
€ — OCTaTOYHHE OTKas cbad, M;
¥ B v— k03 EHTH; AAR TpY6GuaTHX AH3EAb-MOJO-
Top Ve=8, vax4,b H JNa WTAHTOBHX JH3e/b-
Monotos Wm0, v=>5_8.

PacueTnpie TeXEEWECKHe XaPaKTeDHCTHKH JAH3eNb-MO-
JOTOB TNpHBefeHH B Taba. 19.
Ta6auna 19

Bec auerp | [nomans Pabo- Hnncom,-.
nn?:"us. ﬂ.m m. REamERpa ;f,: ™8 noTee-
MOJIOTOB e o n H_, w [Ma yAapaok

P YHacTH, M

C-264 0,6 20 0,0314 ]0,38 1,77
C-222 1,3 5 0,0491 0,48 1,79
C-268 1,8 29 0,066 0,515 2,1
C-330 2,8 -] 9,08 0,5 2,6
C-994
Cgs7 |} 08 8,5 | 0,004 0,28] 3
C-995
C-858 1,2 30 0,0705 | 0,32 3
C-996
i 1.8 | 34,5 |00 |037| 3
C-1047
C-949 2.5 40 0,126 0,37 3
C-1048
C-954 3,8 47 0,174 10,375 3
C-54
C-974 B 55 0,237 0,42 3
Vp-500 0,5 21 0,9346 | 0,27 F 2,27

T
Vp-1250 1,25 30 0,0705 | 0,3 3,31

Ons ouenky HeoAMOPOAMOCTH IDYHTOBHX YCIOBHA B
npeaenax CTPORTEAsHOR NNOWANKH N0 JAHHHM AHHaMHYe-
CKHX HCHHTSHRA OPUEHTHPOBOUHYIO BEJHIHHY H ef
cnocoSuoctd cpalt Asuwof oT 5 Ao 12 M, cevermex 300X
X300 MM B 38BHCHMOCTH OT OCTATOYHHIX OTK430B H THNZ
MOJIOTA MOXHQ ONPeAeNAT> MO Tabamumam mpua. B,

Mpumep 23. Tpebyercs ompeleiauTb HeCyulylo cHoco6-
nocTb 3aGHBHOA cBaum ceueHuem 3000300 MM ¢ Kpyriaodl
nonocTbi0 ABgMerpoM 160 MM H AnHEHOR 6 M, 3abutoR »




cabble [VIHHHCTHE TPYHTH MATKONJACTHYHOA KOHCHCTEH-
IHH Ha rayOuHy 5 M.

Ouuamuueckse Henmtanust ueped 10 QHe#t <«oTABIXa»
CBaH Nocse 3aGUBKH BHIMOJHEHH C HOMOUBIO AH3eHb-MO-
Jora THnma C-222 ¢ BecoM yaapuoit gactu Q=12 rc¢. O6-
HIME BeC JAH3eMb-MOJOTA C YYETOM CTAaUHOHADHOM YacTH
22 1. HcnuTanue NPOH3BOAMIOCH nyTeM cOGpachBaHHS
yEapHO# uacTH [qH3eNb-MOJOTa Oe3 mnojad¥ TONJAMBA C
shicoTl 1,60 M, DpH 3TOM BeMMYHHA NEpPBOrO  OTCKOKA
yAapHOH YacTH OT BO3AYIUHOM NOAYIIKH COCTaBHAa IO
H3MepeHHI0 MepHOi pefikolt B cpeanem 0,5 M.

Ilpn HCHBITAaHHAX H3MEPSICA OCTATOYHHH OTKas e B
ynpyrufi OTKas ¢ CBaH C NOMOIUIBI OTKasoMmepa.

Cpelnsisi BesJHYMHA OTK430B OT BTOPOrO, TPETHETO H
YeTBEPTOro yAapoB (MepBHiil yAap NpoH3BeleH A o6MA-
THA FPOKNAZKH HArofMOBHHKA yu B pacyer He BBOMHTCS)
cocrapuna e=0,15 cM, ¢c=0,5 cm.

TlockosbKYy NpH HCHOBITAHHSX TOJYYEH OCTATOSHLIA OT-
Ka3 MeHblle 2 MM, a TaKXe YUHTHIBasi, YTO HCNLITaHHE
NpoBefiecHO B CJa0HX IVIHHUCTHIX FPYHTax MOCJAE «OTAHXA®
CBAH, OTpefiesieHHe NpPeleNbHOIO CONPOTHBJIEHHS cBaH Py
npoussoiuM mo dopmyse [30(18)], yuuthBaoweit ynpy-
rait OTKa3.

B coorBercTBHH ¢ YycsioBHEM 3alauH HMeeM cJeAYiO-
IlHe pacueTHHE AAHHHE:

e=0,15cM;, ¢=0,5cem; Q=1,2 1¢;
H—h= 165 —50 = 115 cm;
F=0,3-0,3 = 0,09 m?;
Q=4.0,3-5=16 m2.
Bec cBau, HaroJiOBHEKa H CTAllHOHAPHON YaCTH MOJOTA
g=14+(2,2—1,2)=2 1c.
OnpenenseMm xoadduuuenr 6 no cdopmyne [31 (19)]:

1 /1, ne Q —
=3 (F * Q)Q—f—q Vg —h =
0,0025 0,15\ 1,2 « —————

= = 2.9,8.1,15 =
0,25(0’09 - )1,2_1_21/ 9,8.1,15

=0,25.6,94-10"2.0,375 }/ 22,5 ~ 0,03 1/rc.

IlpenenbHoe conpoTHBAEHHe cBad Pup MO  opMyJie
[30 (18)] pasHo:

8p(ep+e _Q ., ]_
X[l/'+ el el b

1 2-0,00154 0,005
" 2.0,03 0,0015 -} 0,005

x‘/ |4 812 1,16:0,0065 1,2
(2-0,0015+0,005) 1,22

—1=16,7-1,23V 1411-0,81.0,375-0,03 — 1 =~ 55 1c.

6.8. Hecymyio cmoco6Hocts &, T, 3a6uBHO# BH-
csiyeit cBaH H BHHTOBOW CBaHW, paGoTalolled Ha CXH-
MalOLLYI0 HArpysky, Mo pe3yJibTaraM  CTaTHYECKOro
30BJMPOBAHHS TPYHTa CJeayer onpeiensTh mo ¢op-
MyJe

0,03 —

n

[33(20)]

hkp

rge m— xosduunenT ycaoBHi PpaboOTH,
eMHll m==1 naA 2a6uBHHX CBafl;
n-— YHCNO TOYEK 3OHAUPOBAHHS;

@D, — uaCTHOE 3HaueHHE INPeJIeNIbHOrO COMpPOTHBJE-
HUSl CBaM, TC, B TOUYKe 30HAHPOBAHHA, Olpe-
JefiseMOe B COOTBETCTBHM C TpeGOBaHUAMH
n. 6.9 nacrosue# raasul;

kp — gosduLenT GesonacHOCTH MO TPYHTY, Ye-
TaHABJHBaeMBIX B 3aBUCHMOCTH O7 H3MEHUH-
BOCTH TOJYYeHHHIX YacTHHIX 3Ha'leHHH Inpe-
ZNeJbHOrO CONPOTHBJAECHHA CBaH @, B TOYKax
30HAKPOBAHHSI H YHCJA 3THX TOUYEK IPH 3Ha-
YeHUH JHOBEpPHTENbHON BepoATHOCTH o==0,95
B COOTBeTCTBHH ¢ TtpeboBamuamu ['OCT
20522—75.

K n. 6.8. Meroauxka pacyera Hecylef CHOCOGHOCTH
3a6uBHON BHCAUeN CBaH IO JNAHHBIM CTAaTHYECKOrO 30HAH-
POBaHHS TPYHTAQ B N TOUKAaX NPHBOJAMTCA B NpHMepe.

Mpumep 24, TpeGyercs ompeleauTh HeCymylo cnocob-
HOCTb & cBaM IO YaCTHEIM 3HAaYeHUsIM ee NpeJe]bHOro co-
nporHBienns Pgy, PACCUHTAHHHIM [O PE3yAbTATAM CTaTH-
9eCKOT0 30HJHPOBAHHA T'PYHTA B NSTH TOYKAX, a HMEHHO:
40,2 Tc, 48,1 rc, 43,4 Tc, 34,3 ¢ u 35,5 TeC.

Pewenue. B coorserersur ¢ T'OCT 20522—75 umeem:

NPHHEMA-

n
1 1
By = — z :epg, =— (40,2 +48,1+43,4 +

34,3 - 35,5) = 40,3 1c;

& n
| -
o=]/ -— E:@a—rbam =

(=1

= l/ g‘l_l (0, 1247,82+3, 1262 + 4,82) = 5,68 1c;

o 5,68
V=:‘="-'”"-=0,l4l’
by 40,3
itV .
p— @ ____1.190,14120’075;
Ve Vs
1 1
bp = = =1,08;
"~ 1—p 1—0,075
n
m > Dy _
o b _m3 1403
T nky kK 1,08 777
rjie dTa—-cpe,uHee apu(pme'm!leque JacCTHHX 3HaYeHHH

a1, TC;

O — cpejHee KBaJApaTHUECKOE OTKJOHEHHE HaCTHBIX
3HaueHHA Py; OT HMXx cpelHEro apH(pMETHUECKO-
ro, TC;

V — roadpduuneHT BapHauum;

p — 1M0Ka3aTeJb TOYHOCTH OUEHKH CPEJHEro
HuA Dy;

t, — xoapdHuHeHT, npuHEMaeMHfi MO Taba. 2 npuu
1 TOCT 20522—75 npu omHoCTOpOHHEH HOBepH-
TeJbHO BepoATHOCTH 0.—0,95 u uHcjae creme-
Hell cBoGoAM R==n—]==5—1=4;

kp — KO3 PpuuHeHT Ge30MaCHOCTH 1O TPYHTY;

& — Hecyuwiasi CHOCOGHOCTH CBaH, TC.

3Hage-

6.9. UacTtHoe 3HaueHHe NpeNeNbHOrO CONPOTHBJE-
HHS -CBaH B TOYKe 30HAHPOBafHA P;, TC, ROJKHO OR-
penensTbhcs no ¢opmyJe
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&y = Ry F + fhu, (34(21))

rie Rz — CONPOTHBJEHHE TIPYHTA NOA HHXKHHM KOHIOM
3a6GHBHOA CBaH HJH NMOJ JIGHACTHIO BHHTOBOH
CBaH IO JaHHHM 30HIHPOBaHHWs B paccMart-
puBaeMo#i Touke, TC/M2;

F — nnomane nonepeyHoro ceuenuss 3aGHBHOH
CBaM WIH NpoeKUHs paGoueli mioan Jona-
CTH BHHTOBO/ CBay, T. €. B cjyuyae e¢e paGoTH
Ha BBHIIEPTrHBAIOILYI0 Harpysky, 3a BHIYETOM
IJOIAAH CeYeHHA CTBOJIA, MZ;

f — conporuBieHHe FrpyHTa Ha GOKOBOfi NOBEpPX-
HOCTH CBaH NO JAAHHHIM 30HAHPOBaHHA B
paccMaTpHBaeMoli TouKe, TC/mZ2;

h —rny6una NOTpyXKEHH CBaH OT NOBEPXHOCTH
TPYHTa OKOJIO CBaH, M*;

U —~ NepUMeTp NONepeyHoro
cBay, M.

ConpoTusjienHe IpyHTa NOx HHXKHEM KOHILOM CBaH

Ri, Tc/M2, Mo JaHEHWM pe3y/lbTaTOB 30HAHPOBAHMS
IPYHTa B pacCMaTpUBaeMOil TOYKE CHEeLyeT omnpeje-
aate no dopmye

CeueHHust CTBOJIA

Ra = PB19a, 135(22))

rae P;— xoadduument, npuEUMaeMHR: NpH 30HANPOBA-
HuH ycranoBkamu THna C-979, dukcupyiouu-
MH ofmlee compoTHBJEHHe rpyHTa Ha O60KO-
BOd IIOBepXHOCTH 30HIAA, no Taba. 20(14);
npH 30HAMPOBAHHH ycTaHOBKamu THna C-832,
GHKCHPYIONIHMH  YJelbHOEe  CONPOTHBJICHHE
rpyHTa Ha GOKOBOfi NOBEepPXHOCTH 30HAA
BOJIH3H €r0 HAKOHeYHHKa, pasuniM 0,5;
gs— CpefHee 3HadeHHe COMPOTHBJEHHS TPYHTa,
Tc/M2, TIOJI HAKOHEUHHKOM 30HAa, MOJYYeHHOe
H3 OIHTA, Ha YUacTKe, PAcNOJIOKEHHOM B Mpe-
Nenax omHoro Auamerpa d puie W 4d HHXKe
OTMETKH OCTPHA TNpPOEKTHpyemofl cBaM (TAe
¢ — nBaMeTp KPYMNIOrOo HJH CTOPOHAa KBajapart-
Horo HJAE OoJblliasi CTOPOHA MNPAMOYrOJIbHOTO
ceYeHHs CBawW, M), a [Jf BUHTOBOA CBaH —
cpefHee 3HAa4YEeHHE CONPOTHBJIEHHS INPOHHKa-
HHIO HaKOHeuHHKa B paGouefi 30He, NpHHHMA-
emo#t paBHO# THaMeTpY JOMACTH.
ConpoTusiende rpyHra Ha GOKOBOH MOBEPXHOCTH
cpak f, Tc/M%, N0 ZAHHBIM pe3yJbTaTOB 30HAHPOBAHHS
rPyHTa B paccMaTpHBaeMoll TOUKe CAERYET ONMPEAE/ATDH:
a) TpH 30HAHPOBAHHH YCTaHOBKamu ThHna C-979 —

no Gopmyae
f = Bafas [36(23)]

6) npu SOHIAHPOBAHHM yCTaHOBKamH Tuma C-832 —
no dopmyae

f= -2—5‘—%'1 , [37¢24))

rae f, u B; — xosdpdunuenTH, npuHEMaeMue no Taba.
20(14);
fa — cpennee 3HaueHue YAGIBHOIO CONMPOTH-
BJieHHs TPYHTA Ha 6OKOBOH MOBEPXHOCTH
30HAa, Tc/M?, onpefesisieMOe KaK HacTHOE
OT JAeJieHHS H3MepeHHOTo OOHiero compo-
THBJIERAS TPYHTAa Ha GOKOBOHA MOBEPXHO-
CTH 30HAA Ra mJjolaznb ero Gokopol no-
BEPXHOCTH B nipeaenax oOT HOBerHOC’l‘H
rpyHTa B TOUKE 30HAMPOBAHHA 10 YPOBHA
pacnoJiOXKeHHs HHMIKHErO KOHIia CBad B
BHIGDaHHOM HECYLIEM cJloe;
fai — cpesHee YyHeNbHOE CONPOTHBJAEHHE i-ro

* Tlpn BHHTOBHLIX CBafix BeJHuUHHa h B dopMmyne
[34 (21)] npunuMaercs YMeHbUICHHOR Ha BEJHUHHY
AuaMeTpa JIOMacTH.

¢10f rpyHTa Ha GokoBOIl
30HAa, Tc/M2;

13 — ToymAna i-ro cJos TPYHTa, M;

h— 10 e, uTo U B dopMyne [34(21)].

K . 6.9. Meroauka onpegesieHHS YaCTHOTO 3HAaYeHHS
npeneibHOTO CONPOTHBJEHAsET cBau P, NOTPYXKEHHOH B
TOYKe SOHAHPOBaHHS, AaHa B mpHMepe 25.

Nipumep 25. Tpebyercsi ompeAesuTh YaCTHOE 3HAYEHHE
npejleibHOre conporTHsaenus Pa csan cedenuem 0,3X0,3 M,
aaunoii 10 M, 3a6ATON B IPYHT B TOYKE 30HAMPOBAHUSA Ha
ray6uiy 6 M. I'padmk craTHUecKOro 3OHAHPOBaHHA YC-
taHopKo#i C-979, ¢OBMEIEeHHHA ¢ HHXKeHepHO-reodorHuec-
Kofi KoJoHKOH, NpeAcTaBien Ha puc. 18.

Pewenue, Onpegencnne d; NPOH3BOAHM B CJACAYIOWIEM
nopsaake:

a) Ha rpadHKe CTaTHYECKOTO 3OHAMPOBAHHS BHAeNs-
€M WHTepBaJ TiIyGHH B HpeAeNax OAHOTO AuameTpa d BH-
e B 4d HHXe OTMETKH OCTPHS IPOEKTHPYEeMOH CBaH H
IAs HEro ompefe/isiem cpefHee 3HaUeHHe CONPOTHBJIEHHS
rpynTa NPOHHKAHKI HAKOHEYHHKA 30HAA:

NOBEPXHOCTH

F
qg= -5-5 = 1400 tc/Mm?2,

rae Fq— nnodlafib SMIOPH Py B MpefeNiax BHAEACHHOTO
HHTepBasa rayGHH;

6) compoTHBJIeHHe TPYHTa MOL HHXXHHM KOHIIOM CBaH,
Tc/M3, noAcuuTHBaes no dopmyne [35(22)]:

Ry = Py ¢a = 0,38-1400 = 518 tc/um2,

rae By — KospdunHenT, TpUHHMAEMBIfi: PH 30HAHPOBAaHHK
ycrawopkamt tHnma C-979 no Tta6a. 20(14), npu
30HARPOBANEE ycTanoBKamm THna C-832 paspuiM

,5:

B) COBPOTHBAEHHE TPYHTa N0 GOKOBOH MNOBEPXHOCTH
cBay [ mO pesysbTaTaM 30HAMPOBAHHSI YCTaHOBKaMH THNa
C-979 » C-832 onpepensercs pasjimuiHO, 2 HMEHHO:

ycraunoskKH TtHma C-979. Ilo rpaduxy 3ouAM-
poBaHHA HAXOAHM CyMMapHOe CONPOTHBJICHHe CHJI TpeHHs
rpynTa mo GoxoBoft moBepxHoCTH 30HAa Pgo, TC, 3aMepeH-
HOe B MOMEHT HOTpyXKeHHs KOHyca 30HI4 IO YPOBHA OT-
MeTKH TopHa HPOeKTHpYeMOH CBaH, H TO HeMY — CpelHee
3HaueHHe YAEABHOTO CONPOTHBJICHHS I'PYHTa Ha GOKOBOJA

TIOBEDXHOCEH SOHAA, T¢/M2:
P,
Q 3,2
= —— e ——— 4,77,
It =G = G012

rie Us=%x-0,0356=0,112 M — mepumerp nonepeuHoro ce-
9eHHs 30HAA.
Conporapliedie rpyHta no GOKOBOH MOBEDPXHOCTH
cpan f, Tc/u3, ompenenserca mo dopmyie [36(23)]:
f= p’fs =O,9~4,77 = 4,3,

rie s — kosdpdmnmenr, npuuaMaeMui no tabr 20(14);

yctasoBKH TuHna C-832 I[lo rpaduky soumupo-
BaHHA TOJNY TPYHTa B IpeAeiax npeAnoaaraeMofi ray-
GuHH A MOTpyMeHEn UPOEKTHpPYeMOl cBaH pasfHBaeM Ha
XapakTepHHe - caom TeauuHOft He Gojsee 1 M ¢ mpH-
MEpHO OIHHAKOBHM 3HATEHAEM YACALHOTO CONPOTHBJIEHHS
rpyuta fss Ha ‘GokoBof HOBepXHOCTH 30HAa (MydTe Tpe-
Huf): A KaXHAOTO H3 HHX ompenessercs riy6HHA pacmo-
JoXKeHHS B¢ CepeHHH 3TOro CJOs, 3HaYeHHe KO3PPHUH-
enta f; no Ta6a. 20(14) u no HHM NOACYATHBACTCA 3HA-
ueHne | st CBAR B NexoM Mo GopmyJe

f— zﬁi fsi I
0 -
Ins ynpomenns sbluncieHnii pekomMeHayercs rpadux,
npeacrasienussfi Ha puc, 19. Ipn rayGuse h;=>3 M 3Ha-

ueHHe NPQU3PENEHHA Pifs¢ Onpelensercss HeHOCPEXCTBEH-
Bo mo rpapuxy. [lockdnbky npe A>3 M Heo6XOXMMa HH-



Ta6numa 20(14)

P1 AonmxaH OHTH yMenpIIeHH B 2 pasa.

Koaddunnenr 3, nepexona OT g3 K R, Kospdpunuenr § j lepexona ot fq; K f npu
NpH S0HAHPOBaHHH YCTaHOBKOH C-979 ray6une [-ro cJost rpyHTa, M
ti— . Kosbduusenr
@ TC]ME — A”’;x::ﬂ;;)::;axfa? f S;Cff‘:; le_m;pe:Ofna
ﬁmangx s i 2 3 h
B
o CKUMAIOIIHX Bune&;;aaxo-
<250 0,8 0,45 0,38 <2 1,5 0,5 0,53 0,57 0,6
500 0,65 0,32 0,27 4 | 0,21 0,33 0,44 0,55
750 0,55 0,26 0,22 6 0,75 0,17 0,27 0,39 0,5
1000 0,45 0,23 0,19 8 0,6 0,15 0,24 0,37 0,5
1500 0,35 — — 10 0,5 0,14 0,22 0,36 0,5
>2000 0,3 — —_ >12 —_— 0,12 0,2 0,35 0,5

NMpumenannsa: 1. lpu rnybune pacnosoxenns cjost of 3 M Jo h snayende kKodpduuuenta P: onpeae-
AseTcA HHTepnoaauHedi, rae h — ob6o3nauende To ke, 9To H B Qopmyae [34(21)].
2. Ilns BHHTOBHX cBafi B MECYAHHIX TpYHTAX, HACHUIEHHWX BOJON, 3HAYeHHs KO3)(UIHMEHTOB Nepexofa

s |lodow- 3
5 B 75 e 1
SREMS T §; Onucanue | .3 3:‘
SIS (5|35 7™ | 58 (53| 2o wav oou son ouan rovisns o 2am0 22aschone vt
b3 3 Y ISR Q“ 1 L 1 M 1 1 1 i 1 ' ] PR |
S 8|S RS X 1 2 3 4 s 6 Pre
1 s 1 2l 1 fmenseid erai [ é
1y 0- B / —
2| |24 Lzaz 14 | magemdsman ? ; ;2,32_2 2 b=
~ ‘' [4
J | «3 (987206 mecw emmg »2.7: 3 ——T2
4 3,6 13612] 0,6 [F9me5t 0G5 %" {QIJ',J‘ p e o
& Cyanunok f'ﬁ 4
5 :.: Mﬂqfan/zaagmv- % ZK S~
NélU 0O HEM
'é." § [9572| 24 “e //,, s
7.
/ ’
Cyenunox / >
6 m/epia/é o /4 é
webnemepaldu- /
em u banynamu / /// 9
0 4 10
1 187 5 Y

Heonobneie oboanavernun:

@~ Mecmo gmbopa npads: epyrme
napyulennou  cmpynmypes

Puc. 18. Fpaduk CTATHIECEOr0 30HAHPOBAHES

Tepronanus 3Havenns fi, no rayOuHe, AOCTATOYHO BHIMOJ-
HATh cjaenyioimiee nocrpoeure, Ilo BeanumHe fz; HaxomuM
ABe BCMOMOraTesibHble TOYKH, COOTBeTCTBYIOUiHe IVIyOGHHAM
3 M ¥ h. IIpuknansiBaeM K HHM JHHEHKY H B TOuUKe nepece-
YeHHS ¢ YpoBHeM A; HaxoauM uckomoe sHauenue PBifsi. Co-
BOKYIIHOCTb 3THX 3HaUeHHH Pifs; JaeT SMIODY CHM TpPeHHN
tio CTBOJY cBay;

T) YacTHOe 3HaueHAe IpPeXe]bHOTO0 CONPOTHRJCHHS
CBaH NOJACUHTHBaeM No ¢dopMyJe

W- mecmo omoopa, npobs! pyNma
HENAPYRENIIOh  lTPYRMYPHI

&, = Ry F - fhu = 518.0,09 4- 43:6-1,2 = 77,6 1c,

T/i¢ U — NepAMETP IONEPeYHOr0 CedeHHs CBaH, M;
F — nnomazas nonepeyHoro ceuenus cBay, M2

ITpr soHAupoBaHMH YycTaHOBKOX C-832 B rpyHTOBHIX
YCIOBHAX, IJA KOTOPHIX HEIOCTATOYHO H3Y4YeH BONpOC O
BJAMSHHE CKOPOCTH HOrPYXKEHHA 30HAA Ha noOJiyyaeMble
pe3ysbTaTH, NapavlieibHO C 30HAHPOBAaHHEM N0 METOAHKE
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Ta6arnma 21

Koaq)dmmlelll'l‘ Bi nepexona or
far fs; K [ mps rayGuse pacrio-

gs, TChE® B1 Tc/M* | nomenns (-ro cnos rpyHra, M
1] 2] 3 h
<200 1 <2 |1 1 1 1
500 0,8 4]0,26)0,56)0,75| 1
750 0,65 61]0,221{0,44 | 0,67 1
1000 0,55 8/0,2 {0,38]0,58 1
1500 0,4 10]0,18} 0,35 | 0,52 1
>2000 0,3 | >12}(0,1610,32 0,48 1

TOCT 20069—74 mOXeT UPEMEHATLCA 30HAHPOBAHHE €CO
crabunusanpefi’, KOrAa BJABANBAaHHE 30HAA MPOHCXOHUT
TOJNBKO moj JHeficTBHeM BO3AyIIHOro aeMmndepa H compo-
BOX/aeTCsi CHHXKEHHEM CKODOCTH BAABJHBAHHS [0 HYJAA.
Tlpr sTOM cAeAyeT HCNOAL3OBAThL 3HAUEHHS KodbPHUHEH-
ToB B, m B,, npeacrapnennne B TaGa. 21.

Pre. 19. TpagHk sasicumoctn §; fy; =f(h)

7. PACYHET CBANHDIX ®YHAAMEHTOB
A HX OCHOBAHHA 1O NE®OPMALLMAM

7.1. Pacuer ¢pynnamenra u3 mucAvHX cBali, cBafi-
0607109eK ¥ CBafi-cToNG0B (HHXKE B HaCTOSIOEM Ppasje-
Jie MMEHyeMHIX /% KPAaTKOCTR OOCmMHAM Ha3BaHHEM
€CBam») M €ro OCHOBaHHM 1O XedopMalHAM NPOU3BO-
OWTCH KaK JJA YCHOBHOTO (YHRAMEHTAa Ha €CTECTBEH-
HOM OCHOBAHHH B COOTBETCTBHH C TPeGOBaHWAMH TJIaBH
CHuIT no npoeKTHPOBAHHIO OCHOBaHHf 3fanMi H _cCoO-
opyxeumit. [paHHIH ycioBHoro ¢yHAamenTa [pac.
20(1)] onpeneasiorcsa cAefylouHM o6pasom:

CHH3Y — IockocThio  AB, npoxopsmef
HHMKHHe KOHIH CBal;

¢ 60K0B — BEPTHKANLHEME mOCKocTamMu AB u BT,
OTCTOAHIAMHE OT HapyXHHX TIpaHeli KpallHMX psinoB

wepes

BepTHEaJbHEX cBafi Ha paccroamum !ig -924{".", a mpH

HaJHIAH HAKJIOHHHX CBal — NPOXORAUIAMH Yepe3 HAXK-
fiwe KOHNH 3THX ceafi;

CBepXY — MOBEPXHOCTHIO IWVIAHHPOBKH TrpyHTa BI,

Tae Qy1cp — CPELHEBSBElCHHOE pacyeTHoe  3Ha-

YeHHe Yria BHYTDEHHEro TPEHAA

TpyHTa, onpejensieMoe no Hopmyae

om L+ Pt Tt l,
:Pllcp = 1 4

138(25)]

.+« Q(1o— PACIETHOE 3HAUCHHE YIrAOB BHYTpeH-
HEro TpeHHs 1A OTAeJbHHX Bpofifes-
HHIX CBasiMH CJOeB rPYHTa TOJAMHHON
coorseTeTeeEno by, b, ... In;
! — ray6HHa NOrpyIKeHAs cBall B IPYHT, Cul-
Tasgi OT NOAOINBH pOCTBEepKa, paBHas [=
=ll+lz+.....+[n.

B cobcTBeHHHI Bec ycHOBHOrO $yHAaAMEHTa NpH
onpejelNeHHA ero OC3AKH BKMOYaeTcs Bpec cBak m po-
cTBEpKa, a TaKkKe Bec rpyura B obpeMe YCIOBHOro
dynaamenta,
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Inavenus, fi;

Tloaytesnze WMo pacyery BeAHGHEH JAedopmanuii
(ocanox) cppfinéro @ymaaMenTa B ero OCHOBAHHS He
JOAXHH TUPEHEAEETS NpPelebHO AOUYCKaeMHX 3Have-
mufl, onpeleresnux mo .Gopuyne [2(2)] macrosutedi
[/1aBH,

r

Prc. 20(1). Cxema onpepescENs rpaHym ycaosgoro dysaamenra
npu paciers OCAROK caafinux PynHraMenton

K n. 7.1. YRasaufs 3T0ro NyHKTa 1O PacueTy CBafiHoro
¢dbyanamMenra OTHOCATCA K PACYeTy KycTa.

Tlpu pacuere OCaOOK JAEGHTOYHHX CBafHHX (yHAaMeH-
TOB PEKOMEHAYETCH NOAbL3OBATLCH METONHMKON, NpHBeACHNOR
HHKE.

Hanpamennn B 4KTHBHOA 30He JICHTOYHHX CBafHHX
GyHAaMEHTOB onpeRensIOTCE N0 PopMye

p
Op == = Oy, (39)

nl

TAe pP—noromnftag  RATPYaKa Ha JeHTOUHHA cBafiRuH
dyupawent, xrc/em. B warpysky  BEIIOYaercs
peC MaccHBa IPyHTa co cBasimMH. I'panHnH Mac-
CHBa  ONPeAeNsIOTCs cuaeAyomuM  o6pasoM:
CBEPXY — NOBEPXHOCTLIO NJAAHHPOBKA TPYHTa,
€HHRY — RAOCKOCTHIO, NPOXOASIBeli 4epes HHXK-
HHE KOHHW csal, c (OKOB — PepTHKAXBHLIMH
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13,7907
8,0206
5,1769
3,3168
2,5773
2,1593
1,8817
1,6797
1,524
1,3991
1,2959
1,2087
1,1338
1,0685
1,011
0,9599
0,914

9,506

7,2177
5,2092
3,4217
2,6499
2,2099
1,9195
1,7076
1,5458
1,4166
1,3102
1,2206
1,1439
1,0772
1,0185
0,9664
0,9198

6,7056
5,654
4,7391
3,4337
2. 7056
2.9608
1,96

1,7409
1,5728
1,4387
1,3286
1,2362
1,1572
1,0887
1,0285
0,9752
0,9276

5,4922

-

8,0834
6,5857
4,859

3,2655
2,5603
2,1514
1,8773
1,677

1,5222
1,3978
1,2049
1,2079
1,1332
1,068

1,0106
0,9595
0,9137

8,6979
6,6371
4,965
3,37
2,6319
2,2015
1,9139
1,7048
1,5439
1,4152
1,3092
1,2198
1,1432
1,0767
1,0181
0,9661
0,9195

6,0955
5,5258
4,5442
3,3938
2,6886
2,2523
1,9551
1,7379
1,5708
1,4373
1,1327
1,2364
1,1565
1,0881
1,0281
0,9749
0,9273

4,9691

2,5951
4,2363
4,1223
3,123

2,5109
2,1283
1,8644
1,669

1,5168
1,3939
1,292

1,2057
1,1314
1,0666
1,0094
0,9586
0,9129

5,3509
5,0111
4,3346
3,2252
2,5797
2,1769
1,9002
1,6962
1,5382
1,4111
1,3061
1,2175
1,1414
1,0752
0,0168
0,9651
0,9187

5,7741
5,1839
4,3622
3,2784
1,6389
2,2273
1,9408
1,7289
1,5647
1,433

1,3244
1,2129
1,1546
1,0866
1,0289
0,9739
0,9265

, 4,7046
4,7306 | 4,6464| 4,4779] 4,0314

4,4143

1,9473
2,3056
2,7469
2,6846
2,3365
2,0422
1,81561
1,6378
1,4955
1,3787
1,2806
1,1969
1,1244
1,061-

},0048
0,9547
0,9096

1,8597 |

2,4175
2,767

2,394

2,0847
1,8475
1,663

1,6157
1,3951
1,2942
1,2083
1,1342
1,0693
1,0121
0,9611
0,9153

3,5721
3,4944
3,3313
2,8776
2,4581
2,1331
1,8859
1,694

1,541

1,416

1,3118
1,2233
1,147

1,0805
1,0218
0,9697
0,9229

1,5013
1,6591
1,6774
1,8758
1,8759
1,7736
1,6475
1,5263
1,4173
1,3213
1,2371
1,163

1,0974
1,0389
0,9866
0,9394

0,8967

1,4285
1,5002
1,6489
1,8891
1,8995
1,7974
1,669

1,5448
1,4331
1,3348
1,2487
1,173

1,1061
1,0465
0,9933
0,9453
0,902

1,3261
1,4473
1,6805
1,9531
1,9457
1,8328
1,6979
1,5691
1,4537
1,3525
1,3639
1,1862
1,1176
1,0567
1,0023
0, 9534
0,59092

ety

p=0,05

1,2419
1,2668
1,3103
1,4213
1,4884
1,4872
1,4419
1,3771
1,3066
1,2371
1.1716
11109
1,0552
1.0043
Q,9577
0,915

0,8758

1,0487
1,0658
1,0909
{,1555
1.2156
1,246

1,2445
1.2199
1,1821
1,138

1.0917
1,0458
1.0015
0,9595
0,9199
0,8428
0,8482

p=0,1

1,1884
1,2165
1,2677
1,1288
1,4853
1,4927
1,4511
1,3873
1,3167
1,2466
1,1803
1,1188
1,0623
1,0107
0,9635
1,9202
0,8806

1,0093
1,0272
1,0547
0,927
1,2003
1,2397
1,244

1,2298
1,1867
1,0358
1,0973
1,0513
1,0068
0,9645
0,9246
0,8872
0,8522

p=0,2

1,1113
1,1471
1,217

1,3917
1,4943
1,5071
1,4666
1,4024
1,3309
1,2596
1,1921
1,1294
1,0719
1,0194
0,9713
0,9274
0,8871

0,9523
0,9721
1,0047
1,097

1,1859
1,2364
1,2466
1,2285
1,194

1,1512
1,1052
1,059

1,0141
0,9713
0,931

0,893
0,8578

f=0,3

1,2491
1,0995

0,9057
0,9287

0,8917
0,9066
0,9262
0,9719
1,0195
1,0655
1,0729
1,0722
1,0578
1,0431
1,005

0,9731
0,9402
0,8509
0,8754
0,8445
0,815

0,8628
0,8777
0,8978
0,9472
1,0011
1,0438
1,0665
1,0697
1,0578
0,0358
1,0077
0,9763
0,9437
0,911

0,8689
0,8479
0,8182

0,821

0,836

0,8575
0,9142
1,0785
1,0305
1,0602
1,068

1,0591
1,0389
1,0118
0,981

0,9486
0,9159
0,8837
0,8532
0,8228

0, 7857
0,8025

0,759

0,7735
0,7914
0,8296
0,8692
0,9041
0,9286
0,9406
0,9411
0,9325
0,9172
0,8974
0,8749
0,9074
0,8263
0,8017
0,7775

0,7382
0,7522
0,7699
0,8091
0,8519
0,8909
0,9194
0,9349
0,9381
0,9314
0,9174
0,8986
0,8767
0,8531
0,8287
0,8042
0,78

0,708

0,7391
0,7807
0,8287
0,874

0,9083
0,9283
0,9349
0,9306
0,9183
0,9005
0,8793
0,8561
0,832

0,8076
0,7834

0,6834
0,6966

0,6453
0,6597
0,6772
0,7123
0,7477
0,7805
0,8073
0,8857
0,8353
0,837

0,8321
0,8221
0,8085
0,7924
0,7748
0,7561
0,7371

0,7306
0,6444
0,6613
0,6962
0,7328
0,7679
0,7974
0,8185
0,8305
0,834

0,8305
0,8217
0,8099
0,7933
0,776

0,7577
0,7388

0,6094
0,6223
0,6384
0,6734
0,7123
0,7511
0,7846
0,8094
0,8305
0,8289
0,8214
0,8096
0,7947
0,7779
0,7599
0,7412

0,5921
0,6044

0,5475
0,5618
0,5791
0,6128
0,6458
0,677

0,7043
0,7258
0,7408
0,7493
0,7519
0,7495
0,7432
0,7338
0,7223
0,7092
0,695

0,5374
0,5511
0,5676
0,6005
0,6337
0,666

0,6949
0,7183
0,7351
0,7452
0,7492
0,7469
0,7424
0,7337
0,7226
0,7099
0,696

0,523
0,5356
0,6512
0,583
0,6167
0,6508
0,5823
0,7084
0,777
0,74
0,7457
0,7458
0,7515
0,7337 |
0,7233
0,711

0,6974

0,5112
0,5232

0,4634
0,4775
0,4945
0,5272
0,5588
0,5887

0,4568
0,4702
0,4865
0,5181
0,5492
0,5795
0,6075
0,6317
0,6511
0,6652
0,6742
0,6785
0,6788
0,6757
0,6699
0,662

0,6526

0,4474
0,4598
0,475
0,5051
0,5358
0, 5667
0,596
0,622
0,6433
0,6592
0,6698
0,6754
0,6768
0,6746
0,6695
0,6622
0,6532

0,3915
0,4051
0,4216
0,4533
0,4837
0,5125
0,5392
0,5628
0,5826

30,5983

0,6097
0,6171
0,6209
0,6216
0,6197
0,6155
0,6097

0,3874
0,4004
0,4162
0,4467
0,4764
0,5051
0,5321
0,5564
0,5771
0,5936
0,606

0,6143
0,6188
0,6201
0,6187
0,615

0,6096

0,3816
0,3937
0,4084
0,4373
0, 4661
0,4947
0.5223
0,5476
0,5695
0,6874
0,6011
0,6105
0,6161
0,6182
0,6175
0,6145
0,6095

0,43980,3771
0,4515}0,3885
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Mpodosxenue raba. 2.

=z x/1
1 o | oes | 005 | o1 | o2 | os | os | o5 | o6 | o7 | o8 | 09 | 10
1,1 | 4,1927 | 4,1509] 4,0298| 3,5481| 1,8888| 1,2026| 0,9693| 0,8261} 0,6201| 0,538 | 0,538 | 0,4658}0,4024
1,2] 38,3052 | 3,2795| 3,20331 2,9152| 2,0647] 1,4207| 1,0845] 0,8921| 0,7595| 0,6558] 0,5693] 0,49480,4299
1,3| 2,6873 | 2,6734| 2,6322] 2,4775] 1,9958| 1,5229{ 1,1877] 0,9669] 0,8133} 0,6973| 0,6039| 0,5255|0,4581
1,4 2,2703 | 2,2625] 2,2395| 2,1518| 1,8608] 1,5278| 1,2429| 1,0261| 0,8642| 0,7397} 0,6399| 0,5572|0,4868
1,5| 1,9758 | 1,9713| 1,9673| 1,9038} 1,7175] 1,482 | 1,2539} 1,0598| 0,9027| 0,7765} 0,6736| 0,587810,515
1,61 1,1757 | 1,7541( 1,7451( 1,7103( 1,5847| 1,4149| 1,2357| 0,0697{ 0,9257} 0,8041| 0,7019{ 0,6153|0,5412
1,7| 1,5876 | 1,5855( 1,5194] 1,5555| 1,467 | 1,3414} 1,2008{ 1,0619| 0,9342| 0,8213] 0,7231( 0,638 10,5642
1,8 1,4518 | 1,4503) 1,4459| 1,4287| 1,3639| 1,2689| 1,1576| 1,0422] 0,9311]| 0,8288} 0,7369( 0,6553]0,5832
1,91 1,34 1,3389] 1,3357} 1,3228} 1,2739| 1,2004} 1,1113] 1,0154] 0,9197| 0,8284] 0,7439| 0,667 |0,5978
2 1,2462 | 1,2453( 1,2428] 1,2329| 1,195 | 1,1369| 1,0647| 0,9848| 0,9025( 0,8217] 0,7449] 0,6735| 0,608
2,1 1,1659 | 1,1653( 1,1633] 1,1555| 1,1254] 1,0787] 1,0195{ 0,9524{ 0,8816| 0,8105| 0,7413| 0,6756|0,6143
2,2} 1,094 ] 1,0959] 1,0943]} 1,088 | 1,0637] 1,0255] 0,9763| 0,9196| 0,8586{ 0,796 } 0,734 | 0,674 10,6171
2,3 1,1035 | 1,035 | 1,0337} 1,0285| 1,0085) 0,9769] 0,9356| 0,8874| 0,8346( 0,7795| 0,724 | 0,6694|0,6169
2,41 0,9814 | 0,981 | 0,9799| 0,9757| 0,959 | 0,9324{ 0,8975| 0,8102{ 0,7616| 0,712 | 0,712 | 0,6625}0,6142
2,5( 0,9331 ] 0,9328) 0,9319{ 0,9283{ 0,9143| 0,8917| 0,8618| 0,8161| 0,786 | 0,7431} 0,6986| 0,65380,6096

TIJIOCKOCTAMH, TIPOXOASUIMMH 110 HapYXKHHM p— NIOTOHHASL Harpy3ka Ha cBaHHH GYHRaMEHT,

rpaHaM KpafiHuUX PAJOB CBail; Kre/eM;

! — rny6nHa norpyxeHHa cBa#, cM;
On — 6e3pasMepHRil KQID(PHUUHEHT, NPHHUMAaeMHA HO E
Ta6a. 22 B 3aBHCHMOCTH OT NPHBENEHHON HIMPH- Ey= 1—p2 3

HH cBafiHoro ¢yupamenta f== ra (b — wupuna

dynnaMenra), npHBeAeHHOM IAYGHHH paccMmar-

!
HHSA paCCManHBaeMOﬁ TOYKH OT OCH JIEHTOYHOro

pHBaeMOA TOUKH H TPUBEAEHHOTO DPAacCTOf-

7

GopMyna (39) nossoaser onpeaeAsTh HanpsIXKeHHS
HAa DPAa3IHYHOM pACCTOSTHAH OT OCH JEHTOYHOro cmafiHoro
¢ynnamenta. OTo BaXHO WA ONpeleNCHHA B3aHMHOTO
BAHANHA PANOB CBafi KPYNHONAHeAbHHX 3JaHUA W 3AaHHN
TIOBHILUEHHOM 3TaXXHOCTH NpPH PacCTOSHHH MeXIy psiiaMH
2,6—3,2 M, Tak KaK B 3TOM Clyuae B3aHMOBJIHAHHe OyaeT
3HAYHTEJILHBIM,

Hanpsxenns B I/IOCKOCTH OCTPHA CBall He JOJKHH
NpeBHIIAaTh PAacYeTHOro AABJEHHA Ha IPYHT R, ompeneas-
eMoro no ¢opmyJe

mym
R= —2—’ (1 »14bv;; + 1,1Bhy 4 3DCy —1, Iy ho),(40)
"

4

TRe mhy, My, Ry, A, B, D, yn, vy h, ho —Te Xe xoapdu-
UMenTH H napaMeTrpu, uto H B ¢opmyde (17) raasm
CHuIl II-15-7P4. P Gopuyae (

Koad¢uunenr 1,1 yuuThHBaer HaMeHeHHe OGBEMHOro
Beca TPYHTa B pesyJbTaTe 3aGHBKH cBafl, a Kosdpdunuent
3 — usMeHeHMe CHMA cuemneHHs rpyHra, Ha rpammnme ym-
JOTHeHHON 30HH (Ha TrayGHHe, paBHON TpeM JAHaMeTpaM
cBail OT MJIOCKOCTH OCTPHH CBaif) pacyeTHOe AaBJcHHe Ha
TpyHT onpenensercas no dopmyne (40) c yvyerom npm-
pPONHHX 3HaueHHH (GHU3HKO-MEXaHHYECKAX CBOHCTB TpYH-
TOB, T. €. 6e3 BHUIEYKa3aHHHX KO03()(HHIHEHTOB.

Ocafka JeHTOYHHX CBafiHEX (YHAAMEHTOB ompene-
asierca no dpopmyae

cpaliHoro ¢ynnaMenTa

p
S =——§,,
rie S—ocagka csaliHoro GysjgaMenra, cM;
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E — monyap AedopManuu IPYHTa aKTHBHOM 3oHH €
yaeToM YIUIOTHEHUS FpYHTa B pe3yJabTaTe 3a-
6uBKH cBalfi onpejeisieTcs NO JaHHHM HCNH-
TaHug CBaH-IITAMOA, OOGHYHHX OJMHOYHHX CBaf,
CTATHYECKOTO 3O0HJAMPOBAHH,

{t — ko3panHeHT GOKOBOrO PACIIHPEHHS TPYHTA;

Op — GespasmepHasi KOMIOHEHT2, NpHHHMaeMad  TO
HoMorpaMme pHE, 21 B 3aBHCHMOCTH OT Ko03d-
¢unmenTa GOKOBOrO pacllMpenus Tpynra p,

npEBeficHHON IHpHHH dyHAaMeHTa [ =7 (—

ray6una norpyxenHs cpafi, b—uwHpuna ¢ynu-
JaMeHTa) H NpPHBEACHHOX rAyGHHH aKTHBHOM

2 .
30HH —;— (2p — ray6HEAa HHXKHEA rpaHAOH aK-

THBHON 30HH).

HuXHIOIO rpaHHNy akTHBHON 30HH peKOMEHAYeTCsl
OPHHAMATh, Ha TayCHHe, FXe AONOJHUTE/bHbHE HanpsXKeHHs
oT (QYyHNaMeHTa He NPEeBHUIAIT CTPYKTYPHOH NPOYHOCTH
rpyuTa. Ecsim OTCYTCTBYIOT AaHHBle O CTPYKTYpHOH Hpou-
HOCTH CXKaTHA, PEKOMEHAYercsi TIPaHHIy AaKTHBHOH 30HH
NpHHHAMATh HA TAYGHHe, TIAe HAaNpsKeHHs OT BHeImHel
narpyskd me mnpepumaitot 0,1 Krc/em®. Hanpsxenns on-
penensiores no ¢dopmyse (39).

Has onpefeneHust 3HaueHHit o HaxoANTCA IpaRHmA
AKTHBHOH 30HH H ompeleisieTds NpHBeldeHHad IIyOHRA

l »
HHCC, O TepeceYeHHss ¢ JHHHeHd NPHBEACHHOH ITHPHHH

3aTeM IPOBOXHTCSI JIMHHA, IapauieNIbHAs OCH abc-

dyunamenra f ==-1—H ONYCKaeTcs HEepHeHAUKYASpHO 1O
JHHHH Ko3(¢HUMenTa GOKOBOTO pPACHIHDEHHS IPYHTA M.
H3 TouKM nepeceueHHss NPOBOJWTCS JHHHSA, NAPAIETbHASA
oct abcmuce A0 nepecedeHHst ¢ OCHIO OpPAHHAT, Ha KOTOpOil
HaxonwM 3uadeHust §;. Ocaaxy cBafiHoro dysfaMesTa on-

penensen no dopmyae (41).



Mpumep 25, Onpesennts HaANPSIKEHHS B aKTHBHON
30He U MNOJHYI0 OCaiKy JABYXPALHOro

JIEHTOYHOro cBafinoro ¢yHzaMeHTa,
Cpan ceuenmem 3030 cM agauHOf 9 M 3a6HTH C
waroM, paBEuM 90 cM. Inybuna norpyxenusi cmait 8,9 M.
Iiinpuna pocrBepka 130 cM, Brcota 50 cm. ITogomBa pocr-
BepKa 3alloXKeHa Ha raybune 90 cM OT NOBEPXHOCTH MJIAHH-
pOBKH TrpyHTa. PacueTHasi Harpyska, nepeiaBaeMas Ha
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Puc. 21, HoMorpamma Axs onpepeneHus 8o

cBao, pasHa Niy=70 Tc, 2 OT OCHOBHOrO COUYeTaHHs pac-
YeTHHX HATPY30K ¢ KoaddulEenTaMH neperpyskH, paBHH-
MH enunuue, N2=61 Tc. PacuetHas Harpyska, JomycKa-
emMas Ha CBal0 C YUIeTOM Hepelaud YacTH Harpysku dgepes

pocTBepx, NO JAaHHBIM MCOHTaHHA ¢ynpamenra, pas-
Ha 75 Tc.
IMnomajnxa c/oXKeHa CJIOEM CYIVIHHKOB — MOIHOCTBIO

15,6—16,2 M, HHXe 3aJeraioT CJ0OH IpaBefHCTOrO NecKa
U CIof rpasHAHOro rpyHra, Moumuocreio 3,8 M. Ha ray-
6une 20 M 3ajeraer necyaHuk. OcHOBHHe (PH3IHKO-MeXa-
HHYeCKHe CBOWCTBA CJAOS CYTAMHKOB: OOBEMHHA Bec
1,88 T/m3; npmposHas BaaxHocts 27—31%, uwmcao maa-
cruusocr  0,16; nokasarenb xomcHcTeHuun 0,45—0,6;
ko3t dunuenT mopucrocte 0,83—0,9; 3HaueHHe YAENbHOrO
cuenneynst rpyura 0,19 krc/cM2; ypoBeHb IPYHTOBHX BOJA
HaXONHTCH Ha orMmerke — 1,5 M; Moayss gmedopmanus
FAHHHCTOrO TPYHTA MO AAHHHM HCOBITAHEA CBaH-IITaMOa
105 &rcfem?; MoAynp AedopMamsH TIpaBeJHCTOro mNecka
260 xrc/cm2.

Hanpsixeunss B aKTHBHOH 30HE JIEHTOYHOrO CBAHHOro
¢ynaamenta onpeaensieM no dopmyae (39):

p
Gz=;;'“m

244

HaxoauMm mNOroHRY Harpysky Ha JeHTOUHHN cBalt-
Helfl ¢(yHOaMeHT, Krc/cM2, BKJIOWAs BeC MacCHBa TpYyHTa
CO CBasIMH:

Nin 70,2
Pnu'—""‘!‘-p'i"n?cl)hd)bm:—+1’1°2’04X
Les 0,9

X 9,8.1,2 = 181,93 1c/m,

Flle np—9uc/Io PAAOR CcBaf;
n — xoa¢pUUMERT meperpyskd, paBHuHA 1,1;
Ycp — CPeliHee 3HaueHHE OOBEMHOIO Beca TPYHTa CO
CBagMH B MacCHBeE;
hd,——pacc'rosmne oT HﬂaHHpOBOQHOﬁ OTMCTKH a0
NIJIOCKOCTH OCTPHR CBak;
by — HIIpMHaZ MAaccHBAa TPYHTAa CO CBasIMH.
bespaamepHut Koap¢HUHERT On NpPHHAMaeM  TO
Ta6a. 22 B 3aBHCHMOCTH OT HpPHBeJEHHON IIHPHHH cBafi-

Horo ¢yHAaMeHTa B=-l—= ;?)=0,13, npMBeAeHHOA rayGu-

HH paccMaTPHBAeMON TOUKH —;—, OpHBEAEHHOTO PaccTos-
HHf paccMaTPHBAEMOA TOYKH OT OCH JIEHTOYHOro cBafiHo-
ro dyngamenra —’;— 3unaueHde &, npaH Pp==0,13 Haxomum
nyTeM HHTEPNONAUUE SHAYeHHH Cn.

Hanpsaxenue Ha ryy6une —§-=1,01, T, €. Ha rayGuHe

9 cM HHIKe NJOCKOCTH OCTPHSA CBaf JIEHTOYHOI'O CBaHHOro
dysnamenra:

Lo 1819,3
"t 3,14-890

3HaueHHs HanpsKeHHR Ha pasanuHofi rAyOHHe akK-
THBHO# 30HH NpHBEAeHH B Taba. 23.

0y = 8,6659 = 5,64 xrc/cm2,

Tabauma 23
2 I nyGH naoc-
_‘l‘ e, 0, = -;; @y r x);scrzao?rpn:c
Krc/oms cpafl, cM
1,01 8,6654 5,64 8,9
1,05 6,7802 4,42 44,5
1,1 4,9282 3,2 89
1,2 3,4253 2,23 178
1,3 2,6666 1,37 267
1,4 2,2252 1,44 356
1,5 1,9349 1,26 445
1,6 1,71756 1,05 534
1,7 1,5549 1,01 623
1,8 “1,4232 0,92 712
1,9 1,3157 0,85 801
2 1,2253 0,79 890
2,1 1,1479 0,74 979
2,2 1,0816 0,7 1068

Hanpsaxenuss B INIOCKOCTA OCTPHS CBali W B AKTHB-
Hoit soHe He JOJIKHH NPeBHITATh PACYETHOro AABJEHHS HA
ocHopamne R, ompepensemoro no ¢opmyae (40) m mno
dopuyne (7) rmasw CHull II-15-74:

myims3
Ry === (1,14by;; + 1, 1Bhy}; -+ 3Dcy; —
H

1,1.1
-1,w}1h0)=-—i—u,1-o.43-1.2-1,9+mx
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X 2,72.9,8-1,85 - 3-5,31.1,9) = 85,551¢/m2 =
= 8,55 xrc/cm?;
mymy

R= . { Abyyy -+ Bhvly - Deyy — vy ho)=
1,1.1

=1 (0,43-1,2-1,9++2,72.9,8.1,85 4 5,31+1,9) =

= 60,37 Tc/M?=6,03 xrc/cm2,

Ws mpuBeNeHHHX AAHHEX BHAHO, 4TO HANPSIKEHHA B
fII0CKOCTH OCTPHSI CBafi H B axkTHBHOR 30He g)ymlauen'ra
MeHbIZe PacueTHRIX AaBJieHHA Ha ocHosanme R, u R:

0z < RjuR 5,64 xre/em? < 8,03 n 6,03 xre/em,

OnpegenraM  NOAHYIO 0CAJAKY JEHTOYHOrO CBAfHOrO
tbynnamenta no popmyne (41). Haxomum worosuyio Ha-
TPY3Ky Ha cBafiHH (QYHZAMEHT OT OCHOBHOTO COYETAHHA
pacueTHHX HArpysok ¢ kosdduiuenTaMH neperpyskd, pas-
HEMH efAHHIUe:

Nin
p= Z p+1’cph¢bx=
CB

61,
= -(%g +2,04.9,8-1,2 = 159,54 1c/M = 1595,4 xrc/em.

OnpefienigeM HHXHIOW rPAaHHLY AKTHBHOA 30HH Zo H

OPHBEACHHYI0O TAYOHAY TPaHHNH AaKTHBHON SOHH -—zf'

Anaiawua 3HaYeHHH HanpsIKeHHH, NPHBEACHHHX B Tabn. 23,
MOKa3HBaeT, YTO HHXKHAS TPAHALA AKTHBHOR 30HH MOXeT
6HTH HPHHATA HA rPaHHie FPABHAHOrO CJOA H NeCUaHMKA
20=19,1 M.

F7
Ilpupenesnas riay6uHa rpasHUW AKTHBHON 3OHH T°=
8,9

4
nepememnenns 8, I[Ipu _lo—=2’15’ =013 u p=0,3‘5 no

=2;15, OmpegensieM 6e3paaMepHYI0 KOMOOHEHTY

HoMorpamme pHc. 21 §=2,47.
Cpeauep3pellleHHOe 3HaUeHHe MOAyAs AedopMaiuu
TPYHT2 AKTHBHOM 3O0HBI:

Eyhi+ Exh;  105-6,2 4 260-3,8
hi+hs 6,213,8
£ E__ 1639

17 1—p2 10,352

E = = 163,9 krc/cmi;

== 186 xrc/em2.

Ocagka cpafinoro ¢yHIaMeHTa paBHa:

p 1595,4

S=2E; = 31416

2,47 =6,74 cM.

Pacuer ocafiok cBafiHHX (YHRaMEHTOB ONOP MOCTOB,
ONHPAKILAXCH HA OAHOPOJHBIE HecuaHble I'PYHTH Ge3 npo-
CJI0eK CBSI3HBIX TPYHTOB, QOHYHO DeKOMEHAYeTCsl MPOH3-
BOAHTH COIVIACHO PEKOMeHAAlRAM, H3JOXKEHHHM B IpH. 6.

Pacuer ocafok Kpena (yHNaMEHTOB H3 cBafHHX 0O-
Jdeit  pasMepom 10X10 M MOXHO ONpeAensiTb MeTOAOM
Mmueftno-L1eGOpMHEPYEMOro /IO B COOTBETCTBHH C YKa3aHH-
sima raasul CHEIT 11-15-74, Ilpu sToM pacuer cjenyer mpo-
HSBOJAMTH NO cpeAHEMY XaB/EHHIO Ha OCHOBaHHE B IJOC-
KOCTH MOAOMIBH NJIHTHOIO DOCTBEPKa, a2 Pac4eTHYIO TOJ-
IIHHY cJO0s1 YBENHYHTh Ha BEJHYHHY, PaBHYI0  riyGune
NOTpyxenHs cBafi, IPHHAB MOXYHL JeOpMatuK Closi, Ipo-
pesaeMoro CBasiMH, PaBHEM OGecCKOHEUHOCTH HUR MOLYJIO A€~
dopManuy MaTepHana cBai,

50

Pacuernylo ocaaxy dyugamenton u3 cBafiHHX nodefl
MOXHO TaKXKe BEMECANTD RO dopMyne

90,1208

rae p-— cpefdee JapAeHHe HA OCHOBaHMe Ha YpOBHe Io-
JOWBH IJATHOTD POCTBEpPKa, Kre/cM?;
B — mupuHa wim xmamerp (yHLaMeHTa;
E — cpennepipemienHbft MOAYJ> NeOpDMALHH  CXKH-
MaeMOR TOMUIA, YIDRHHMAaeMHfI OT MJOCKOCTH
HUXKHHX KOHIOB cBafl H paBHON IADHHE MJH AHa-
meTpy $ynpamenta.
B caysae PasHOPOAHOrO OCHOBaHHS CPelHEBSBellleH-
HOe 3HaueHHe MOAyAs Aedopmaum# onpenensierca no ¢op-
MyJe

= % [E by by -+ Eghy Ry -+ ... TEy(B—Zh,_)k;},(43)

rae Ei, Eg, Ey—~monyan nehopmauuu 1-ro, 2-rd0 u i-ro
cieen;
hys h3, Bi— momisers 1-ro, 2-ro u i-ro cioes;
kys kg, ki~ xospOHOEERTH, YUHTHBAIOMHE IVyGH-
HY SREEramus CJOs H NPHAHMaeMHe IO
Tabn. 24 B 3aBHCHMOCTH OT rAYGHHBH
PACIIOAOXKEH ST NOAOIIBH CJOA.

TaGauna 24

Tay6una
pacnoJno- .
JKeHHd ClIof 2B 6,28«0,4!’ 0,45-0,6B| 0,6B—0,8B
(® Jloé')ﬂx
ot

0,8—B

0,85

Kosp- | 1 0,6 0.5 0,4

m.
eg)'l‘ K;

Puc. 22. CxeMa OBDCNOACHES (ASMEPOB YCXOBHOTO byHAaMERTa

Hprmep 26. TpeGyerca onpenenurTs  CONPOTHBICHHE
TPYHTA OCHOBAHHS B YPOBHEe HYIKHHX
KOHNOB. csafi m ocazky cBafinoro ¢pyura-
MEHTa NOX KOJOHHY IIPOH3BOACTBEHHOro



34aHHS ¢ MaroM KodonH 6 M. Oyuaa-
MEHT SalpPOeKTHPOBAH B BHAe KYCTa H3
mecTH c¢Bafi  cegeHmem 300300 MM,

amuno#kt 10 M (puc. 22). Paccrosnue
MeXAY OcAMH cBafi B Kycre a==3; d=
=09 M. Ha ¢ynnamerT -coopyxenus
AeficTBYIOT BepTHKajdbHad cuia N=

==300 Tc (c yueToM Beca pOCTBEpKa) H
usrubaromuit Moment M=>50 Ttc-m.
F'pynToBHe ycaoBHSA. C NOBEPXHOCTH Ha TJay-
6uny 4 M 3arneraerT cJofi MATKOMJIAaCTHYHOTO CYIVIHHKA, 32-
TeM Ha TJAyOGHRY 4,5 M — TYronnacTHYyHast TJMHA H HH-
Xe — KDYNHEI IecoK, paspefaHunift A0 raybHHB 7 M.

Qu3NKO-MeXaHHUECKHe  CBONCTBA TPYHTOB CIEAYio-
mHe:
CYTVIHHOK MATKONJICTHHHLIR — Yor1 = 1,8 'rc/M-";('pII = 14°:
e=0,85; I, =0,55;
[JIgHA TYTOMJACTHAHAS — Yop; = 1,9 Tc/M3;
¢ =24 e=90,55 I;=0,3;
MeCOK KPYNHHIA — yo;p == 2 T¢/M3; @y = 40°;

e=0,55; ¢ =0,01 krc/cm?,

Pewenue:
a) pacyeTHHle Harpysku Ha cBaH, BXoAduine B (yHAa-
MeyT, onpenensieM mo GopMymnam:

N
P=— iﬂi:zz2 =4.0,92 = 3,24 w;
n S22
300 50.0,9
p = = 324 =50 + 13,9;
Pyanc = 63,9 17¢;  Ppun = 36,1 7C.

Hecymyio cmoco6uHocTh cBau onpejenseM no ¢opmy-
e [7(7)]:

P =m (mp RF + ume f, 4,
rae F=0,09 M%; u2=12m;
R =763 tc/mM® ana rayGunn
h=9,5 Mm[mo tabn. 1(1)]; fi=1 1c/M3;
fo=1,7 1c/M%
fs=4 tc/m® [y =43 c/M%;
fs =6,75 tc/m? [no 1aba. 2(2));
& =1[763-0,09-41,2(1-241,7.2
+4.2+4,3.2,5 4 6,75-1)] = 1 (68,6 + 37,1y = 105, 71c.
PacuerHas Harpy3ka Ha CBalo
= —?-=-!-Q-5-L'7—-=75,5 © > 63,9 10,
P 1,4
9T0 YAOBJAETBOpseT TpeboBaHAIM;

6) npomepseM COMPOTHUBJEHHS TPYHTa OCHOBAHHA B
NAOCKOCTR HHXHMX KOHUOB cBail. CpelnenspeilleHHOe 3Ha-
ugHHe YIAa BHYTPEHHErO TPEHHI:

Puily + Ponly T Pourly
Priep = L+t
_ 14-4424-4,5+40-1 ~ 91.5°%
=TT ira5+1 o
Piiep ___=2_l__r5==50 22,6; tg5°22,5=0,094.

4

Pasmepst cpafindro pocTeepka B mpeaesax NepHMeTpa
Kycra csail;

A4;,=2.0,9-40,3=2,1 u;
B,=0,940,3=1,2 m.
PaaMepsl onmopHoft MJCLIAKK YCIOBHOrO MACCHBA:
Ay =A4,+2 tg 5,5°=2,1+42.9,5-0,094 = 3,89 m;
By=B;+2l tg 5,5°=1,2 +2.9,5.0,094 = 2,99 u;
F = A,B; = 3,89-2,99 = 11,6 M2,
O6bem ycioBHoro MaccuBa V=F;=11,6-9,5=110 m®.
O6mweMm caii: Ve=10.0,09.-6=>5,4 m2;
V—~V,=110—5,4=104,6 M3,
CpenHeBaBellleHHOe 3HAUEHHE OGBEMHOro Beca
2vi l; 1,8-4+41,9.4,5-42-1
Y= Ty, T 9,5

Bec yciosHOro Mmacchpa rpynra Gy=104,6:1,87=
=196 TC.

Bec cBaft G;=5,4:2,5=13,56 Tc.

BepTuka/ibHas COCT@BASIONIad HOPMAJIbHBIX CHJA B
ypoBHe HHXHHX KOHUOB CBai

N® = N + Gy -+ G; = 300 + 195 + 13,5 = 508,5 c.

MomenT CONPOTHB/ICHHA YCIOBHOrO MaccHBa B YPOB-
He €ro NOROWBH

B, A .
W 22 =__2.99 3.89‘*::7,54 e
(] 2
JlaBiiende Ha TPYHT ‘CBaliHoro ¢dyHAaMeHra
NE M  508,5 50
—_— — iy —— — 43,8 6,6 == 50,4 TC/Mz.
F + |4 11,6 +7,54 +

PacueTHOe JXaBjicHHe Ha TPYHT OCHOBAaHHA YCJIOBHOTO
Maccusa R B ypoBHe ero IOJIOWIBH onpexenseM no ¢op-
myse (17) raasm CHmII II-15-74:

mym
R = === (Abyy + Bhvyy + Doy — Vi hy)-
H

To Ta6n. 16 raasu CHull 1I-15-74 aas @ =40
A=2,46; B=10,84; D=11,73; b=B;=2,99m;
h=9,5u; 7 =2 1c/M% Y = 1,87 1c/m%;

CII —_ o,l T/M’;

= 1,87 tc/M?,

m;, my onpepeasiorcs mo Tabn. 17 raapm CHall

1-15-74; my=14; mo=14; ku=1,1;
1,4-1,4
=T
4 11,73-0,1) = 1,78 (14,75 + 193 4 1,17) =
=1,78-208,93 = 372 1c/M3;

(2,46-2,99-2 + 10,84-9,5-1,87 4

* Vnpolllenue THOAcCYeTa Beca YCNOBHOTO MAacCHBA
rPyHTa CO CBafiMH BO3MOXHO NPH HCIOJAb30BAHHE (opMmy-
JH

nFcg
Yep == Yrp + E (Y6 — Yrp)s

rae Yep — CPeAHeB3BelleHHEe 3HAYeHHs OGBEMHOTO Beca
rpyHTa H cBafi; n—uucio cpafl; Fep— niomane OXHOM
csan; Az m Bz — paamepnl ycaOBHOTO MaccHBa; ys — 0GB~
emubi Bec GeToHa; Yrp— OObeMHHA (cpeHui) Bec
rpyura.
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Ta6naauna 25

2z

z M hiz, m | Pgy="(htz), krcfem? | 0.2 pg:zl"l:“'c/ m=—= @ ”f::;’; P62 Py Krc/enw®
0 9,5 1,78 0,356 0 1 2,6 2,57
0,5 10 11,88 0,376 0,33 0,975 2,53

1 10,5 1,98 0,39% 0,66 0,885 2,3 2,42
1,5 1 2,08 0,416 0,99 0,787 2,05 2,17
2 11,5 2,18 0,436 1,32 0,621 1,62 1,84
2,5 12 2,28 0,656 1,65 0,5 1,3 1,46
3 12,5 2,38 0,476 1,98 0,4 1,04 1,17
3,5 13 2,48 0,496 2,31 0,329 0,86 0,95
4 13,5 2,58 0,516 2,64 0,271 0,7 0,78
4,5 14 2,68 0,536 2,97 0,184 0,48 0,59

B) pacnpeResieHHe AaBJEHHS B TFOPH3OHTANBHHX Ce-
YeHHAX B FPYHTE HHXe NOJOWBH YC/IOBHOrO (QyHZAMEHTa
onpefiesiieM B COOTBETCTBHH ¢ npmia, 3 raasw CHull
I1-15-74.

Cpennee gakTrueckoe AaBJEHMEe Ha TPYHT TOK WO~
ROWIBOA YCAOBHOFO (PYHAAMEHTAa OT HOPMATHBHHIX Harpy-
30K

Ns  508,5
p="—=—==43,8 1c/m? = 4,38 ¥rc/em?.

OmpenensieM npHpOAHOe AaBJAEHHe NOJ MOAOIBON Yc-
JioBHOrO (yHzamenTta:

p6=1,8441,9.4,542.1=17,8 tc/M2 = 1,78 krc/cm2;
p—ps=4,38—1,78 = 2,6 xrc/cum?.

JononHuTeIbHOE AaBJieHHEe B TPYHTe po; B TOPH3OH-

TAJbHOM CEYCHHH, PACITONOXKEHHOM Ha raySuHe 2 HEXKe

NOAOWIBH YCAOBHOTO (yHAaMeHTa, ompefeasieM Ho ¢op-
myJe

Pz = o (p — po).
2z

Koapdrunenr o onpenenseM B 32BHCHMOCTH o'rm=—b-

Hn= 5 T taba. 1 npua. 3 raase CHuIl 11-15-74:
3,89
b=2,9 M, =23,89 Mm; =2’99=1,3.

PesyabraThl pacueToB BeJHYHAH Po; H p;, a4 TaKKe Ma-
paMeTpoB, HEOGXOAHMEIX AJA HX ONpEfEeNeHUS, CBEACHH
B Ta6a. 25

Ocanxy ¢ynpamenra onpefeiiseM no ¢dopmyae (5)
mpua, 3 raasu CHull II-15-74:

Y p: 7
Pi g
S—BE E; '
=1
rae $=08; E;— moaym
=400 Krc/cm?,
_ 0,8-50

S = —Eo—(2,57+2,42+2,17+ 1,84 41,46 -+

-+ 1,174 0,95} 0,78 4-0,59) = 1,4 oM.

i-ro cnos rpynra; E=

Tpenensnyo BeNUUHHY CpPEeIHHX OC3aOK Sgpcp OCHO-
Banust (yHZamenTa IJisi RAHHOTO COOPYXKEHAS onpeaesis-
e no Taba. 18 raasu CHull 11-15-74:

Spp.cp =8 oM

52

Takum 06pasoM, pacueTHasi BequdHHa OCankn Qymna-
MEHTa He NPeBHIaeT NPeReAbHOR BeAHUHHH Sup.op.

Npumep 27. TpeGyerca onpeXennTn OCAZAKY H KpeH

cBafiHoro (¢ynaamMeHTa HOA JAHMOBYIO

y6y, SanpoeKTAPOBAHHOTC Ha IXKeJeso-

‘(ripe'rormux cpasix ceuenneMm 3000300 wmM,

aaupofi 7 M. Cpafnuit aMeAT Bhi-

nonHeH B BHJAe KoJablna. Yucao caak B

Kycre pasmo 50 mrt. (puc. 23). Pacwer-

Has Harpyska Ha (ynaaMeHT 3ajaaHa B

BHE BePTHKANbHOA CHAM N=2 TC B
maruGaiotero MomeHTa M=8560 7c-M.

N

M

Puc. 23. Pacuernan cxema CpaiiHoro Ppynsauenta

ITpyurosHe ycaosraga. C oTMeTKH AHS KOTAO-
BaHa rayb6HHoli 1,4 M 3ajneraeT MIacTHYHAA cynech TOA-
wuHo#t 2 M. Huxe pacmojaraercs TYromJIaCTHYHMA cyr-
JHHOK Ha ray6muy 3,1 M, DOJCTHJIaeMHRA c/oeM NMOJAYTBEP-
Jofi pasBefaHHOW TVIHHH TOJMUMHOA caosi oxoao 10 M.

dusnKo-MexaHHYECKHE cBOficTBAa FPYHTOB CACAYIO-

uue:
cynech INJACTHIHAR =
o = 1,75 1c/v% e=20,55;
oy =24 [; =0,5;



TaG6aunma 26

=y (h+-2), 0,2 s .z =0 (p—; . 3
oM (h+2), m 7oz xr:’/ém:l- ) xrc/pcﬁrfz m= s « ? xrgcu’:m) Py Krc/e
0 6,5 1,42 0,284 0 1 4,03 3.98
0,8 7,3 1,57 0,314 0,188 0,976 3,93 '

1,6 8,1 1,72 0,344 0,376 0,952 3,84 3,89
2,4 8,9 1,88 0,376 0,565 0,874 3,52 3,68
3,2 9,7 2,03 0,406 0,753 0,779 3,14 3,33
4 10,5 2,18 0,436 0,941 0,682 2,75 2,95
4,8 11,3 2,33 0,466 1,129 0,584 2,35 2,55
5,6 12,1 2,48 0,496 1,318 0,501 2 2,19
6,4 12,9 2,63 0,526 1,506 0,427 1,72 1,87
7,2 13,7 2,79 0,558 1,694 0,365 1,47 1,6

8 14,5 2,94 0,588 1,882 0,316 1,27 1,37
8,8 15,3 3,08 0,616 2,071 0,272 1 1,18
9,6 16,1 3,23 0,646 2,259 0,239 0,96 1,03
10,4 16,9 3,38 0,676 2,447 0,208 0,84 0,9

11,2 17,7 3,54 0,708 2,635 0,185 0,75 0,8

12 18,5 3,7 0,74 2,824 1,163 0,66 0,71

CYIIMHOK TYTONJACTHYHHH —
Yo=1.8 1c/M3; £=0,7;
on=21°% I;=0,3;

IJHHA NOAYTBepAAs —
Ye = 1,9 Tc/M3;
@y =17% 1, =0,25;

E == 180 xrc/cm2.

OnpeneasieM rpanHusl yciaosHoro ¢yHaaMeHra:
Il 24-2421.3,14-17-1,4

e =0,85;
¢ = 0,41 Krc/cm?;

- - :=2l°;
Pi1cp 3 243,14+1,4
) 2
“Zp =—41' =5°15; tg8°15=0,092.

Pazuyc ocHoBaHus ycaosHoro (yHzamenta
@
r=r+ g ’—f;"— — 3,65 46,5-0,092 = 4,25 m.

IMnomans ocHoBaHHs ycloBHoro Qyniamenta 6es yue-
Ta BHYTPEHHEro OTBepCTHR QYHIAMEHTa
F =nr} = 74,25 = 56,7 w2,
O6BeM ycJOBHOro MaccHBa TDYHTa
V =Fl=256,7.6,5 =369 m®.
CpenuensselleHHoe 3HaueHHe OGBEMHOTO Beca rpPyHTa

Iy L
Yrp = ST =
17524 1,8:3,1+1,9-1,4

= 1,81 1c/M8.

6,5

CPEIIHEBSBEUJEHHOE 3HaueHHe OOBHEMHOTO Beca ¢ yue-

TOM Beca cBai

nF ,
Yep = ¥rp + - (Yo — ¥rp) = 181 +
50-0,09
—— (2,5 — 1;81) = 1,865 Tc/m3.
+ 567 ¢ )

Bec ycaoBHoro MaccHsa
G = 369-1,865 = 690 1c;
N# = N -} G = 2400 4 690 = 3090 Tc.

CpenHee (hakTHYECKOe AABJEHHE HAa IPYHT NOA MNOAO-
WBoii YCIOBHOrO (yHAaMEHTa OT PacUeTHHX Harpysok

IpuponHoe (6HTOBOE) NaBjicHHE NON HOAOWBOH PyH-
AaMeHTa:
ps=1,7.3,4-+1,8.3,I4+1,9.1,4=14,2 1c/M2 =
= 1,42 xrc/cm2;
p—pg = 5,45 — 1,42 = 4,03 xrc/cm2.

JlonoanuTenbHoe NaBJAEHHe B IPYHTE B DPasJHUHLIX ro-
PH3OHTATbHHIX CEUEHHSX ONMpejeiseM Mo Gopmyle

Poz = & (p'—'pﬁ)v
rie o — Koap@UuuueHT, oNpefeNsieMbii B 3aBHCHMOCTH OT
2
m =~ nns kpyranx ¢yHzaMeHToB mo Tabn 3 mpua 3
r

1
raasel CHull 11-15-74.

PeaysbTaTh PacdeToB BEJNMUUEH ps; H ., a4 TaKxe MNa-
paMeTpoB, HEOGXOAMMBIX AN HX OIPEAENCHHS, CBeLeHH
B Tabn. 26

Ocanxy ¢yHnaMeHTa onpefenseM fo dopmyse (5)
npua. 3 rnasn CHull 11-15-74:

n
B 0,88
s=p N 2t 0530 3 051 3 89.13,6843,33+
2 E 180
=1

+2,95+2,55+2,19-1 1,874 1,6 +1,37 4 1,18
+1,0340,940,840,71) = 11,4 cm,

Ipenensuas ponycTuMas BeNWYHHA CPEAHHX OCAafOK
Sup cp OCHOBaHHS (yHAaMeHTa AJs AHMOBOH TPYGH, om-
peggnenﬂaa no ta6a. 18 raasu CHull 11-15-74, Sppep==
=30 cM.

Ias ornenbuHx Kpyranx (GYHAAMEHTOB cjeayer onl-
pelenaTh BeJHUYHHY KpeHa 0, koTOpas He JONXKHZ NpeBhl-
WaTh NPeAENbHOH BEIWTHHH AedOpPMALHH OCHOBAHHA Sap,
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onpeaencrrof no tabna. 18 rmasm CHull 11-15-74 u pas-
BO Snp==0,004,

Kper kpyrsoro ¢ympamenTa onpefensercds mo ¢op-
myae (10) mpua. 3 rmasw CHulIl 1I-15-74:

1— pn23Pe
i' = _—
E 47
rie p-— pacCTosHHEe TOYKH NPHJOKEHHAH paBHOAeHCTBYIO-

e OT CepeAHHH MOAOUIBH (yHAaMEeHTa MO paaHycy Kpy-
ra, cm;

u—go3ppumuent Ilyaccona, onpefeisieMut 1o
Ta6a. 333 «PykoBoAcTBa MmO HPOEKTHPOBAHHIO OCHOBAHHWH
3aHHB H COOpYKeHHi»; p=0,42;

(1 —0,422)-3-3090-27,5- 1000
4.4252.180
=0,0038 < Spp = 0,004, e. T. e.

YCOBHE BHINOJHACTCS.

7.2. Eciv mpu CTpOHTENBCTBe MpeRycMaTpHBaeTcs
NJIaHAPOBKA TEPPHTOPHH NOACHNKOA (HAMHBOM) BH-
coToli Gonee 2 M HMJAH Apyras NMOCTOAHHAA (ROJNTOBpe-
MEHHasl) 3arpyska TeppPHTOPHH, 9KBHBAJIEHTHAasA TaKoR
NOACHINKe, a B Ipelesiax FIyOGHHH NOTpy:KeHHA cBaf
3a/1eraloT cJ10H Topda TonmHHoK Gonee 30 cm HAM HAA,
TO BeJIHUHHY OCaaKH cBafiHoro (yHZameHTa H3 BHCH-
YHX CBaif cJielyeT ONpeleNATh C Y4eTOM YMeHbHIEHHS
ra6apHTOB YCJIOBHOTO (byHAAMEHTa, KOTOPHIE B 3TOM
cilyyae KaK NpH BePTHKAJbHHIX, TAK H NPH HAKJAOHHEIX
cBasx NMPHHAMAaeTCs OIpaBHHYeHRHM ¢ GOKOB BepTHKa/b-
HEIMH IJIOCKOCTAMY, OTCTOSIIHMH OT HAapYy>KHBIX rpa-
Hell KpadHHX DSAOB BePTHKaNbHLIX CBa#l Ha paccrosi-

CPIIcp

Hun lgp tg ~3 o TRe lsp — paccTosiHHe OT HHIKHEro

KOHLa cBal RO MONOINBH C/10s1 Topda Ttomuuuofi Go-
Jee 30 ¢cM HJH CIOA Haa.

K n. 72. PasMepH YCIOBHOTO (JYHZAMEHTa, COMVIACHO
3TOMY NYHKTY, OPH MNOACHIIKE HJAH NPUrPysKe TepPPUTOPUH
H OJHOBDEMEHHOM Ha/JHY¥H B HpEAeIax mnpopesaeMon
CBafMH TOJILH CJIOEB HJa WJIH TOpha NPHHUMAIOTCH MEHb-
UIMMH, 4eM B JAPYTHX CJy4asx, PacCMOTPeHHHX B M. 7.l.
Crenano 5TO B CBSI3H C TeM, YTO B YKa3aHHHX YCJIOBHAX
M3-3a DA3BHBAIOMIKXCA OCANOK TAKHX CJIa0KX TPYHTOB B

npoilecce KOHCONNAAMHA NMOA JAefcTBHEM NPUIPY3KH Tep.

PHTOPEH OOKOBa® ROBEPXHOCTH- cBall, pacnoJioxernas

BhHIIlle HX NOJAOWBH, He MOMKET INepefaBaTh HATPY3KH Ha

TPYHT.

Py 7.3. Ceailiete dyHgaMenTH 43 cBad, paboraomux
Kak csaa-croﬁxn, BHCAYHE OXUHOUYHHIE CBAH, BOCHPHHH-
MaoliHe BHe KYCTOB BJaBJHBAICUIME HJH BHIEPTH-
BalOIHe HArpysKH, a TaKk¥e CBafiHbie KyCTH, pa6otalo-
mue Ha ReACTBHE BHIAEPTHBAIOIMAX HArpy3oK, paccuH-
THBaTh N0 JedopmanuaM He Tpebyercs.

K n. 73. OyunaMenTH M3 cBali-cToex, paGoraiomux
Ha BJIaBJHBAIOUIHe HArPY3KH, H, OTAEJAbHO CTOANIHE BHCSH-
qHe CcBaH, paboTalomie KaK Ha BJaBJAHBAIOlIHe, TAK H HA
BHJIEDPrHBAIONIAEe HATPY3KH, PACCUHTHIBATh MO Xedopma-
nuaM He Tpebyercsa b cBASH ¢ TeM, 4TO pacdeT HX HO He-
cymefi cHocoGHOCTH $SapBeloMO TapaHTHpYeT AOMYCTHMOCTH
npu 3TOM BeaWgHH medopmammft Jist OOHUHHX 3ZaHHA H
coopyxennit. Ilepesaua Harpysxu B (yHAaAMEHTax YKa-
33aHHHX 3/1aHHA H COOPYXEeHHH NpH KYCTOBOM pacnoJoxe-
HHH csaﬁ, KaK HNpaBH/O, OCYHIECTBJAETCA TOJNBKO Ha 4acThb
Kpa#HAX cBaff, Xap&KTep CONPOTHBJIEHHA KOTOPHX HpaK-
THYeCKH OueHb GJH30K K XapaKkTepy CONpPOTHBJEHHA ONH-
HouHHx cBafi. [losToMy H B TakoM ciaydae pacueta cBai
Ha BH/EPrHBAIONHe HAaTPY3KH B KycTax He Tpebyercs.

Pexomennanmn 3TOro mnaparpadpa, Kak, BnpoueM, H
BceX ApYrHx maparpados Hacrosnled riash, He pacnpo-
CTPaHSIOTCA Ha NPOEKTHPOBAHHE CNENMANbHHX 3JaHEd
COOpyXeHH ¢ NOBHMUEHHHMA TPeGOBaHHAMH K NOMYCTH-
MHM BeJHYAHaM AedopMamufl, a TakXKe Ha clelHaNbHHE
COOpYXXeHHs, IPH KOTOPHX Nepejaia BHAEPrHBAIOUIMX Ha-
IPY30K OCYBIECTBASACTCA ONHOBPEMEHHO Ha BCE CBaH Kyc-
Ta, cocrosimero H3 Goblmloro uHcAa cBafi, B ykasammmix
caygasix pacuer no AedopMauHsM OAHHOUYHHX 6GypoHaGHB-
HHX cBaff # CcBaflHHX IDYNN H3 HHUX, a TaKXe BHHTOBHIX
cBafi MOXeT BHIIOVHATBCA B COOTBETCTBHH C METOJAHKaMH,
H3JOXKEHHHMH B OpHWI. 7.

Onpeznenenne B TeX JKe cAyuasx OCafoK OARHHOYHHX
3a6UBHHIX cBafi MOXeT OHTbL BHNOJHEHO TOJNBKO MO pe-
3yJbTaTaM KX CTaTHIeCKHX HCNBITaHHA, NPOBEJEHHHX NO
T'OCT 5686—78. MeToAHKa mnepecyeTa BeJHIHH OCAJAOK
cBaii, NONYUEHHHX NpPH CTATHICCKHX HCNHTAHHNX, HAa OCal-
KH, KOTOPHE MOI'YT PasBHTbCA BO BpPeMEHH HOJ Harpysxoit
B TIPOLECCE SKCHAyaTan|u cpafi, nprBefileHa B npra. 8.

7.4. Pacuer csafi no nepopManusM Ha COBMECTHOE

JefCTBHE BEPTHKANbHHX H TFOPH3OHTAJbHHX Harpysok

H MOMEHTOB CJielyeT BHIOJIHATb B COOTBETCTBHH C Tpe-

GOBAHHAMH, HIJIOXKEHHLIMH B NPHJOXKEHHH K HacTon-

ume# raase,

8. TPOEKTHPOBAHHE CBANHbIX ®YHIAMEHTOB

8.1. Cpalinne (yHIaMeHTH B 3aBHCHMOCTH OT pa3-
MelleHHS B HJlaHe cBal, cBail-060JI0YeK H CBafi-cTOJ-
6oB (HHXXEe B HACTOSNIEM pa3fielle UMEHYeMHX  JJIs
KPaTKOCTH OOIIM Ha3BaHHEM <«CBaH») YCTPaAHBAIOTCH
B BHAE:

a) OAMHOYHHIX
OTOpH;

6) JIeHT — O], CTEHH 3XaHHA M COOpYXeHHH NpH
nepesade Ha (yHAaMeHT pacnpefiejieHHNX 0O JJAHHe
Harpy3oK C pacHoJIOKeHHeM CBaH B ofuH, ABa H Gojee
PAIOB;

B) KYCTOB — MOK KOJOHHH €  pacHOJOXKeHUeM
cBali B IuIaHe HA YyJacTKe KBaApaTHOH, NpPIMOYroJb-
nofi, TpameneHRaJbHON M Xpyrofi (popMH;

T) CIMIOIIHOTQ CBAafiHOTQO NOJISi — HOJA THXKeJhe COo-
ODYKeHHsI CO CPaBHHTEJIbHO HeGOJbIIAMH rabGapHTaMM
B MJaHe H pacnpelieieHHBIMH MO Bcell MJoWafu  Ha-
TPY3KaMH CO CBasIMH, PACTIONIOKEHHHIMH NOJ BCEM 31a-
HHEM WJH COOpYyIKeHHeM (BHICOTHHE 3/[aHHA, ABIMOBHE
Tpy6H, ROMenHLie NeYH, CHIOCHHE KOpHnyca m Xp.).

cBali — NOA OTAEJbHO CTOSI{HE
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K n. 8.1. INpuMepn pemeHnd CBaAAHX (YHXaAMEHTOB
C yKa3aHHeM paCNoJOXeHHs cBaf B IJiaHe NOKasaHH Ha
puc. 24-—-26. cpaflHnix ¢QyEmaMeHTaxX 3AaHHA € HeCy-
IJHMHA CTeHaMH Hajnuune cBafi o6s3aTeALHO B yriax saa-
HHf, a J/i7 KPYNHONAHeAbHHX 3JAaHAH TaKXe H B MecraX
nepecederns NPOROJbHHX H MOMEPETHHX CTeH.

Ilanenu 3paHEfi PEKOMEHAYeTCH YCTaHABJAHBAaTL He
MeHee YeM Ha JAByx cBadx., IIpH TeXHHKO-3KOHOMHYECKOM
O0GOCHOBAHHHE ¥ HANHYHH JKECTKOTO POCTBEPKA JONYCKAeT-
Cs1 YCTaHOBKa CBafi JIMIIL B Mecrax mepecedeHHs MPOAOJb-
HHX H HONEePeuHHX CTeH.

Jns KapkacHhX OeCKpDAHOBHIX 3JlaHHH  JOMHYyCKaeTrcs
npexycMaTpuBaTh (yHAAMEHTH C KyCTaMH M3 ABYX cBafl,
HO OpH 5TOM RONXHRa OHTH IPOBEpPeHAa NPOTHOCTD MaTte-
puajia cBafi Ha BO3JefCTRHe MOMEHTA, BHIYHCJEHHOTO C
YYeTOM JAONYCKAaeMOro OTKJOHEHHs CBafi Nomepek KycTa.

CBaK-KOJIOHHB, T. €. CBaH KBAaJPaTHOrO HJAH MOJOro
KpYIJIoro cedeHHs, 9aCThb KOTOPHX, BHICTyHawoomias  Hajg
NOBEPXHOCTBIO, 3aMeHfeT KOJOHHY, MOTyT NPHMEHSTHCA
NpH BePTHKAJbHHIX Harpyskax Ha omopy Zo 50 1c Aas
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6e3 MHHAMHYeCKHX HArpysoK, KapKacCHHX CeJIbCKOX03sil-
CTBEHHBIX 3faHHR M JpyrHx MNOAOGHHIX COOPYKEHHI
(puc. 27, 28).

PyBEaaMeHTH H3 ORHOA CBaH MOTYT NPHMEHAThCS MJIs
3naHMfi H COOPYMKEHHHA TNpH BEPTHKaJbHHX Harpyskax
(puc. 29):

ao 100 Tc Ha CBal0 KBaAPATHOrO CEYEHHS;

» 300 Tc Ha NOJYI0 KPYIJYI0 CBalo;

» 800 Tc Ha cBaw-060J09Ky nuaMeTpoM Xo 160 cM;

» 650 Tc Ha HaGuBHyl0 (6ypoHaGMBHYIO) CBaw NpH
AHaMeTpe cTBoJa A0 160 cMm.

Has conpspKeHMsi KOJOHHH CO CBaeH-060JOUKOR HIH
HabupHO& cBaefi npegycmaTpHBaercs crakan, Ecam Jua-

Pac. 26. Npumep pacnonoxenns cssfl B BHAe «cBafinoro noas»

Prc. 25. NMpamepu pemennfi cpafAnx GyHiaMCHTOR HOX XONOHHEI
UPOMHIINCHHENX 3/laHHH NpR PAasAMYHOM uKcae cBall B Kycre

MeTp CBaM OKa3hHBaeTcs HEROCTATOUHHM JJIsi YCTPOAcTBa
CTaKaHa, CONpsi)KeHHe NPOH3BOAHTCA HOCpeACTBOM cGop-
HOH HJB MOHOJIHTHON HAacaAKH-CTaKaHa KBaJIPATHOTO HJIH
Kpyraoro cedeHusi. OHa paccuHTHBaeTcd KaK HBONHOH CTa-
KaH, B BEPXHIOI0 4acTb KOTOPOTrO 3afeJIBAaercs KOJIOHHA,
a B HHUIKHIOIO — CBaf.

B pa6ounx weprexxax CBaiHHX (yHHaMeHTOB KaXnas
CcBasi Ji0JiXKHa OWTb NPOHYMepoBaHa B NOCHEZOBaTENbHOM
nopsaxe. IIpa KycToBOM pacrnosioXeHHH CBafli HyMepauHs
MOXér GHTb TakXe B Npenesax KaXJOro Kycra ¢ npH-
BH3KOA K OCAM 34aHdfA. B cBafiHbix HOJSIX HAONMYCKaerTcs
IpOCTaBJATh HOMEp KaXAOH JecATOH CBaH, B KycTax
GobIUMM KOJNHYECTBOM CBaH — HOMepa cBafi KpaAHHX psa-
JA0B,
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Pue. 27. Mpumep npumeHenus cBali-KONOHH A OAHOITAXHEIX mpo-

M3BOACTBCHHLIX sAanull

1 — cBaH-KONOHHBI, 2 - ¢dynaaMeHTHad OGanka; 3 -~ OHOPHWA cTO-

JdBK
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Puc. 28, Mpumep DPUMEHEHHA C¢BAH-KOXORH AN TEXHOAOTMWOCEWX
TpyGonposoaos

1 — MeTallIMYecKan aHKepHAS KOHNEBas onopa; 2 — csafiRuft dyn-
HaMeHT; 3 — NPpoMeXYTOYHHE OHNOPH M3 CBafl-KOAOMH

fodesinna
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Puc, 29. dynnaments U3 ceall
a — oaHo#t monolt kpyraofi; 6 — oaHoft KBaAPaTHOR

8.2. ConpsixeHne CBalHOFO POCTBEPKA CO CBasfMH
JOTyCKaeTcsi TPEAYCMATPHBaTL Kak ©BOOOLHO onH-
PalOAMCA, TAaK H KECTKHM.

8.3. CoGoaroe onupaHHe pOCTBEDPKa Ha CBaHM JOJ-
JKHO YIHTHBATLCS B PacieTax yCJIOBHO Kak WIapHHpHOe
conpsXxeHHe H TIPH MOHOJNHMTHHX POCTBEpPKax HMOJMKHO
BHNOJHATRCA NYTEM 3aJleJIKM roJOoBH CBaH B POCTBEPK
Ha raybumy 5—10 cM. 3alenka BHIYCKOB apMartyphl
B POCTBEPK B 3TOM ciyuae HeoGsf3aTeNbHa,

8.4, JKectroe coupsikeHHe CBafHOrO POCTBEpKaA CO
CBagMH cjenyeT OpeAyCMaTpHBaTh B CAy4asX, Korza:

a) CcTBOJM CBall pacHOAAraioTca B cAabbIX rpyH-
Tax (PWXJAbIX MECKaX, IVIHHHCTHIX TPYHTaxX TeKydel KOH-
CHCTEHUHH, HAaX, Topdax H T, I.);

6) B MeCTe CONMPAKEHHA CHKHMaIOMas HATPY3Ka,
nepejaBacMan Ha CBalo, NPuJAONKEHA K Hell ¢ sKClueHt-
PHCHTETOM, BHXOAMIIHM 33 NpefeH €€ fAPa CeUeHHS;

B) Ha CBaW AEACTBYIOT rOPH3OHTaJibHHE HAarpysks,
BeJIHUHHE flepeMelientil OT KOTOpHX HpH CBOGOAHOM
onHpaHuu (onpeleNieHHHEe PacieTOM B COOTBETCTBHH C
TpeGoBanHAMH NpPHJAOKEHHA K HacToAulel raaséd) oxa-
abiBaioTes Gosiee NpenesibHO AOAYCKAeMHX BAS NpOeK-
THPYEMOTO BHaHHS WIH COOPYKEHHA;

r) B ¢yHlaMeHTe MMEIOTCH HaKJIOHHHE HAM  CO-
CTaBHHe BepTHKaJbHbHE CBau;

A) cBau paboTaloT HAa BHEPrHBalOMIKE Harpy3kH.

8.5. JKecTkoe compskenHe Xefe306eTOHHHX cBafi ¢
MOHOJIMTHHM JKeJIe300ETOHHHM pPOCTBEDKOM  CHeRYeT




npeAyCMaTpHBaTh C 33/I€JIKOW T'OJIOBH CBaH B POCTBEPK
Ba ryGHHY, COOTBETCTBYIOILYIO AJIHHE AHKEPOBKH ap-
MaTypH, JH060 C 3afeNIKOH B pPOCTBEPK BLIIYCKOB ap-
MaTyphl Ha AJHHY HX AHKEPOBKH B COOTBETCTBHH C
tpe6oBanuaMu raaem CHull no npoekTupoBanmio Ge-
TOHHHX H XXeJe30GeTOHHBIX KOHCTpPyKuHi. B nocsex-
HeM CJy4Yae B TONOBe IpefBapHTEALHO-HANPSKEHHLIX
cBa AOMeH OHITh MpeAyCMOTpeH HeHaNpsiraeMbifi ap-
MaTYPHHA Kapkac, HCHOJb3yeMWH B JAaJbHeHIIEM B
KayecTBe aHKePHOM apMaTyphl.

INMpumeuanue  AHKepoBKa B POCTBEPK CBafi,
pa6oTalonux Ha BbIIePrHBAIONIHE Harpy3KH
(n. 84 «n»), HoAXKHA NPeAyCMaTPHBATHCS C 38MAENKOM
apMaTypu cBafi B pOCTBepDK Ha BeJHYHHY, OIpejens-
eMYI0 pacyeToM €€ Ha BHAepruBahHe.
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Puc. 30. IIpuMep KOHCTPYKTHBHOrO pPeUleHHA CONPAXKEHHS Henes3o-
Getonamx cpall, paGorTawmux Ha HOPMaAAbHbIE CHHMAOUHE YCH-
aug, He BHIXOAAIHE 32 UpeAeanl AAPA ceueRHa cBali, ¢ MoOHOAMT-
HMMN (KYCTOBLIMM H JACATOYHLIMH) POCTBEPKAMH MPH NOTPYIKEHUN
caal X0 HPOEKTHOR OTMETKH

1 — MOHOAHTHR# Mene300eTOR LA pocreepk; 2 — GeTOHHas NOAro-
T0BK2

Puc, 31. NpuMmep KOHCTPYKTHBHOIO pelieHHsA cOmpSKeHUA cBafi co
crepxEesofi apmatypolt Ges npeaBapuTEnLHOTe HANPAKEHMS, pa-
60TAIIHX HA HOPMaXbHhie BHIACPTHBAICH{NE YCHINN, C MOHOJHT-
BMM xeaesoﬁe-rouﬂum POCTBEPKOM (3a)1e.nxa CBaH H apugtypu
npOBepPRETCH PacueTOM)

] — MOHOAHTHLIA xene3oleToHHHIA PpOCTBepk; 2 — BHNYCKH [po-
ROALHOR apMaTypH CBaH; 3 - OeToHHAd HOATOTOBKa

g ~
3 !
sV? 7
= Puc. 32. IpuMep KOHCTPYK-
DA prm— e THBHOTO peElIeHHA COnpfXe-
E’ / nus GypouaGusHoli cmau, pa-
C 2 A Gotaiomelt Ha HOPMAJbHYIO
! CHMMAOILYI0 HATPY3KY, He
A BHIXONSLIYI0O 3a Npepeast s~

pa ceueHywst cBaH, ¢ MOHOJMT-
HBIM JKeJNe300eTOHHbLIM pOCT-
J BEPEOM

1 — 6ypoHabuBHasi cBasi; 2-—
GeToHHast TOATOTOBKA; J--ap-
MAaTypa csaH

K mn. 82—85. Hasa cayuas mnepemaud HOPMAMBHEIX
CKHMAIOIKX HArpy3oK, He BHXOAfIIMX 3a Tpeienn sapa
CeYeHHS CBaH, KOHCTPYKIHS y3/1a CONDsXKeHUs CBAH C POer-
BepKOM NpHHHMaeTcs corsacHo puc. 30—38 mpm ycaoBuH
ks>=d. B cnydae nepexaud Ha CBal0 HAarpy3oK, BRIXOASILUKX
3a npefein ee fAPa CEUEHHA, 3Ta KOHCTPYKUHA MOXKeT
OhTh aHANMOTHYHOM (MCKJIOYAsh KOHCTPYKUUH, HOKa3aHHLe
Ha puc. 308, 336, 34a u 386) npu yciaoBuH, 9TO A3, a Tak-
Ke BEIMYHHHW 3aJesIOK TOJOBHOH YaCTH CBau H BEINYCKOB ee
apMaTypsl ompefefneHtl pacdetoM. s oGeclieueHus mepe-
AauH MOMEHTHHIX Harpy30K B Y3Je CONPSXKEHHS C Hpea-
BADHTEAbHO HANPAXKEHHHMH CBAaAMH B MOCJAEHAHHX MOJIKHBI
GHTb NpeAYCMOTPeHH [ONOJHHTENbHBHE apMaTypHbe Kap-
kacel (puc., 35).

Oaa cBa#HNX (YHAAMEHTOB NPOH3BOACTBEHHLIX, MKH-
AHX, OOHIeCTBEeHHHX M APYrHX NOAOGHBIX HM 3J4aHEA M

COOpYKeHHH KOHCTPYKHHMA Yy3Ja CONpsxKeHHa cBafi ¢ po-
CTBEPKOM .

IlapuupHas 3afesKka CBaHW OCYHIECTBJAETCS MOCpex-
CTBOM 3aJIe/IKH TOJIOBHI CBa# B pocTBepK Ha 5 cm. Takas
BeJIHY¥HA 3ajelikH HeobxoauMmMa B Ueasx obecHeueHHs
paBuOMepHOIl Nepelaud HArpPy3KH [0 BCEMY CEYEHHIO
ceau. Heo6xomiMoCTh B BHINYCKax apMaTyphbt NpH wiap-
HHPHOH 3ajlesIKe OTHajnaer,
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Puc. 33. NMpuMepst XOHCTPYKTHBHOIO pemleHHI CONPANREHHA NKepe~

300eTOHHLIX NOABIX KPYrabx cealt amamerpom 300—800 mm, pado-
TAOLUX Ha BOPMaJbHbie CKHMAWUlge yCUAud, He BHIXOAAIME 32
npeReast fApa CeHeHHa CBaH, € KeJe300¢TOHHLIMM DOCTBEPKAMM
a—-CONpPRKEHHE C MOHOJNHTHBIMH KYCTOBBIMHM HJH JICHTOYHBIMH POCT-
BEepKaM# Npu HeRoGHBKe cBall A0 NpoekTHOH OTMeTkH; 6 — conps-
WMEHHA C MOHOJHTHBIMU JICHTOYHBIMH pOCTBEPKAMH NPH IMOrpyKe-
HHH CBaR X0 INpoeKTHot OTMETKH; @ — CBOOOJHOe conpsiKeHHe C
MOHOJIUTHEIM JKeJe306eTOMHKM PpoOCcTBepxoM: [ — npojoasHasg ap-
MaTypa cBaH; 2 — MOHOJHTHRIR XeJsezo0eToHHRIR pocTBepK, 3 — Oe-
TOHHAs MNOArOTOBKa; 4 — GeTOHHAf mnpobka cBepxy cBau; 5-— 3a-
NONHEHHE TOJOCTH CBaM MECTHBIM TIPYHTOM; 6 — KONOJHHUTENbHEIE
NPOJOALHEIE apMAaTYPHLIE CTEPKHM, d — HapVXKHLIT AuaMmerp cBaw,
hp-— BRICOT2 POCTBEpKa; b, — LIHPHHA pOCTBEPKA, onpeneasemas

H3 pacuera Ha MecTHoe CxaTue (cmsiTHe) OGeTOHA CTEeHOK CBaH

IIpuMeneHne XecTkOA B3aJeNKH AUKTYETCA KOHCTPYK-
THRHBIMH TpeGOBaHMSIMM, HANpHUMep, OrPaHHYEHHEM TOpH-
30HTaNbIIOTO MEepeMeIUeHHs BepXa CBaH, HJIH Heo6XOXHMO-
CTBIO BOCHPHUATHS IeHCTBYIOMIMX HA CBA0 PacTArHBAOLINX
HanpsiKeHHil. B mocnegHeM ciayuae noMuMo ofecnedeHHS
pacueTHOH 3afe/JKH BHITYCKOB 2apMaTyphl Cc/aIeAyeT Mpo-
BEPHTb CeueHHEe apMaTyphl CBaW Ha BO3JEHCTBHE pPACTArHU-
BaIOIKX YyCHJHiL

B cpafinnix (pysHIaMeHTax MOCTOB BepxHHe KOHUH
cBaifi AOMKHH OHTb 3afeNaHbl B IVIHTY DOCTBepKa (Bhille
cnosi O6eTOHA, YJOXKEHHOTO NOABOXHBIM CIOCOGOM) HJIH B
XKene3obeTOHHYI Hacafky (B pureab) Ha BeJHYHHY, OIN-
pefesIsieMyio pacyeToM B Ciydde HaJMUus B y3Je CONpss
JKeHHsl DACTATHBAIOIHX YCHJAHMH, HO He MeHee 4YeM  Ha
IBe TOJULHHBl CTBOJA CBaH, 3 PH TOJIIHHE CTBOMA CBaH 60-
aee 0,6 M—ue MeHee ueM Ha 1,2 M. [Jlomyckaercs Taxkxe Aad
¢$yHnAaMeHTOB 3THX COOPYXKeHHH 3afieJKa CTBOJa CBaH B
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OJHTY POCTBEéPKa Ha JAHHY He MeHee 0,15 M npu ycaosuu
3aJeAKH B IUIHTY POCTBEPKa BHINYCKOB CTEpDXKHeH HPOAOJL-
HOHl apMaTypm (0e3 ycrpoiicTBa OTrHOOB M KpIOKOB) Ha
IJHHY, ONpeANfieMYI0 pacyeToM, HO He MeHee 25 pua-
MeTpPOB CTEepPIKHA NPH apMaType MepHOAHIECKOro Hpouas
¥ 40 auamerpoB — npu raaaxofi apmarype.

Prc. 34. MpHMepH KOHCTPYKTHBHOI'O pCIleHHA CONPSIXEHHNS Xexe-
306eTOHHHIX cBaff KBaapaTHOro (CHIOMHOrO M ¢ kpyraofi mo-
JIOCTBIO) cedeHHH, PaboTaOHX Ha HOPMAJIBHLIE CRHMAWINHE YCH-
JHA, He BHIXOASINME 3a nmpejenbl sxpa ceYeHHs cpall, ¢ pccTeepxoOM
HAH C KOJOHHONX

@ — CONpsAXeHHe ¢ MOROJHTHHIM POCTBEPDKOM NP noMmomu cGOpHO-
ro OroJioBKa NpH MOTPYKEHHH CBafl A0 NPOEKTHOHR OTMETKH; 6 —
TO e, NMpH HelOGHBKe cBafl; 8 — conmpsKeHHe ¢O cOOPHOR KOJIOH-
HO% ImpH mnomomu c¢OGOpDHOH HacaAKku INpPH NOTPYyKeHHH cBaft gmo
NPOEKTHOR OTMETKH; 2~— TO e, NPH HexoOuBKe cBahi; / — MOHO-
JHTHBIR XKene306eTOHHEMA DPOCTBEpK; 2 — COOPHBIf XKeje306eTOHHNMA
Or'oJIOBOK; 3 — 3aNOJHEeHHEe NOJOCTH OI'0JOBK& H HacagKH GeTOHOM;
4 — GeTOHHAsT TNOATOTOBKAa; 5 — BLINYCKH apMarypei; 6 — cGopHas
KonoHHa; 7 — cOopHas KejneaoGeToOHHa# Hacagka; &8 -- y4acTok
cBay, cpesaeMHl BMecre ¢ apmartypofl, H ~— BHCOTa c6opuoft

Hacaiaky; h, ~— rayCHEa 38]efKH KOJNOHH B CrakaH; d— pasliep
TONePevHOro Ce3eHHR CBan
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Puc. 85. IlpuMep KOHCTPYKTHBHOIO peIlcHHS COnpameHHi Xeneso-
GeTOHHMX CBAll ¢ DpeABaPHTEALHO-HANPIKEHHOR apmatypoli, pd-
GoTawili¥X Ha BEPTHKAAbLHLIE CHMMAOUKE K TONEPEYHbIe YCHAHS
M MOMEHTH, & TAKKe Ha BHEHEHTPeHHble CHHMAIOUIHE HArpys3KHN,
BHIXOANN{HE 32 NPeneaH sApa CEUeHHS CBaH, C POCTREDKOM

@ — conpsaXeHHe co0 COODHHM POCTBEPKOM NPH NOMOLIH CGOPHOTO
Kene300eTOHHOrO OroJIoBKa; 6 ~ CONPAXEHHE C MOHOJHTHBIM POCT-
BepkoM; [ — cGOpPHBEI! poOcTBepK; 2 — cGopHuft orosmoBox; 3 — xo-
MONHHTENLREIR Kapxkac H3 HeHaNpAraeMoft apMaTypsl NpeAyCMaTpH-
BaeTcs B CBafAX AAMHOA 6 M H Gonee; AJIANHA SaleNKH JONOJHHM-
TeNBHOTO KapKkaca B cBae Ha 2,6—3 M, a B OrojosKke H MOHOMHT-
HOM pOCTBepKe NO pacdery (Ha Harw® oT AeficTBHA CyMMapHOro
BHELIHEro MOMEHT& H MaKCHMAaJBHOFO MOMEHT2 OT FOPHSOHTAJBHON
CHABR! H Ha -cpe3 OT NeHCTBHs TOPHU3OHTAABHOR CHJBI), HO He MeHee
yemM Ha 20 AHAMETPOB NPOHONBHOrO CTEPKHA KapKkaca H He MeHee
geM Ha 250 MM; 4 — 3aMOHOJHYMBAHHE OrOJIOBKA GETOHOM; 5 — MO-
HOMHTHLE POCTBEPK; 6 — apMaTypa POCTBepKa
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Conpskenue cBall HNMM CBaf-060JI0YEK C POCTBEPKOM
(nauroit) HAH HacaAKOR MOMKHH oGecHedHBaTh HaJeXK-
HYI0 paboTy KOHCTPYKUHHM NpPH BO3JEHCTBHH PacYeTHLIX
YCHJIAH.

Hanpsxenne B GeToHe pOCTBEpKOBOM NJAHTH OT AaB-
JeHHsl, NepeflaBaeMOre TOPHOM CBaH HJIH CcBay-060JOUKH,
He JNOMKHO NpeBHIUATh pacyeTHOro CORNPOTHBMCHHA Gero-
Ha DOCTBEpKOBOH NAHTH (/A OCeBOro cxaTHa N0 Beeh
njomaaun) Gonee ueM Ha 30%. HOas BHITOJHEHHS S3TOro
Tpe6oBaHHA B HeOOXOZHMMBIX CJAYuasX -peKOMeHAyeTcs HO-
BhilIaTh MapKy G6eTOHa POCTBEPKOBOH IJIHTH.

B npoekrax cBafiHHX (YHAAMEHTOB KHPHOHYHHX  H
KPpynHOOJAOUHHX 3AaHHl, a TaKXKe NPOUIBOACTBEHHHX 34a-
HHA R COOPYXeHHH POCTBEPKH CJHeAyeT NpeAyCMaTpHBAaTb
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Puc. 36. INpuMepn KOHCTPYKXTHBHOIO pelNeHMs compaXenms Oypo-
Habupneix calt awamerpom 0,4—0,6 M, paGoTawmux Ha HOPMAAL-
HEie CKHMawmEe YCHauMa (#e Goxee 25 TC), He BMXOASIHE 32
npeaean AApa cedeHME CBaR, CO COOPHLIMN EOAOHHAME OABOSTAXK-
HEIX MaJOHATPYXCHHHX 3AaHRE (HANPHMEP, CEAMCKOXO3RRCTREHRO-
rO Ha3HA4YCHHAY)

a — coefiEHeHHe ¢ NOMOINBIO MOROJHTHOIO OrONOBKE; G — coemmHe-
HHEe ¢ noMomblo c6opHoll Hacaaku; ! — KOAOHHA; 2 — MOHOJIHTHHA
xene300eTOHHNA OroJIOBOK; 3 — GeTOHHas MNOAroToska; 4 — Gypo-
HaGHBHasA cBas; 5— c6opHas XenesobeTonnas Hacanxa; 6 — Geron
3aMOHOJIMYMBAHHS CThIKa; d — AHaMerp CypoHaGusmofi ceam; h, =

BeAMYMHA SafielKH KOAOHHE B CTadall; Dll — pasmep cGopHoft
HacaakH.

NPEeHMYIECTBEHHO MOHOMHTHHMH, B  KpYNAONaHeJbHbIX
GeckapkacHHIX aoMax A0 12 staxell (BK/IOYHTEJNbHO) IMIPH
Harpyske Ha cBalo 0 50 Tc ¥ omapaHHE NaHeleidl He Me-
HEE UeM Ha [Be CBaH 1eeco0Gpa3HO NPHMeHATb Ge3pocT-
BepKOBHE cBafiHble (yHEAaMeHTH, B KOTOPHX PpOJib POCT-
B€pKa BHIMOJIHAIOT NaHeJH MNEPBOTO STaXa MNePeKPHTHs.
B ocra/ibHHX CAydYasix AAS KpyHHONaHeJbHHX AOMOB pe-
KOMeHAyeTc NpeaycMaTpuBaTh cOGopHHie GajjouHhEle pOCT-
BEPKH ¢ OTMETKOH Bepxa Ha ypoBHe HH3a NePEeKPHITHS Hax
AOANOJbEM, YKJaAbBaeMble JIO OroJioBKaMm CBaH.

TIpu XOHCTPYMpOBAHMM W apMHPOBAHHH POCTBEPKOB
ClleyeT HCNO/Ab30BATH Y3JH, AETAaJH H H3feJHs mo pabo-
YHM 9YepTeXXaM THHNOBHIX KOHCTPYKUHfi cBafiHMX ¢yHAa-
MEHTOB 3JaHHH H COOpyXeHH#.

Metox pacuera kese300eTOHHHX JA€HTOYHHX pOCTBEp-
KOB MO/ CTeHH KHPHHYAKHX H KPYRHOGAOYHEIX 3AaHHH HpH-
peleH B Npua. 9. PexkomeBnalHH Mo pacueTry xXKenaesobe-
TOHHHX OGaJOUHBIX pOCTBepKOB cBafiinx dyHAaMeHTOB
noA KpyNHOMAaHeJbHHE 3AaHHS AaHH B npmia. 10; ocHOB-
HBle TOJIOXEHHA MO pacuery Xene306eTOHHHX NAHTHHX
POCTBEpPKOB CBafHHX (YHAAMEHTOB NON KONOHHH 3AaHHH
H COOpYXeHHA H3J0)KeHH B mpHi, 11, a ocoGeHHOCTH NpO-



Pxc. 37. IpumepH coEpaxe-
HHA OAMHOYHBIX HOJMX KPyr-
nsix csafi u cpafi-oGoneuex c
Koqaoraof

| — xononna; 2 — csasn-06o-
nouxa; 3 — Hacanaxka; 4 — no-
nas Kpyrias csasi; § -~ MOHO-
ABTHEEA crakaH
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Puc. 38. Npumepm conpgxenundl oxunonnpx OypoHaGuBANWX ceall ¢
KOAOHHON

1 — XONIOHHa; 2 — HacaAKa, 3 — CTaKaH; 4 — ceTXa KOCBEHHOro ap-
MBpOBaHHs, § — saCuBHas ceas

€KTHPOBaHHsi Ge3pOCTBEPKOBHIX CBafHHX
XHUAHX AOMOB — B MpHiA. 12.

Ilpn npoekTHPOBaHHM CcBAafHHX (PYHAAMEHTOB MOCTOB,
KaK NPaBHJO, PEKOMEHAYeTcs:

a) npH pacverax 3afeNKH cBafi H cBaf-o60J04eK B
OJUTY POCTBEPKA YUATHLIBATH CHJN CLeMJeHHs 6eToHA OMO-
HOJMUMBZHHA ¢ OOKOBOM NOBepXHOCTbIO cBall Mau cBaii-
060/I04eK NpPH YCAOBHH coGmiofienus TpeGopanufi riaBH
CHull 1I-21-75, npeabasasieMHX K CONPSIKEHHSM CTapoil
# HoBoOfi GeronHofi KJajaKH;

G) pasmepH pocTBepka (miuTH) cBafiHoro ¢ynaa-
MeHTa (uau XKenesoGeTonHofi wacajxu) B Mjaame HasHa-
9aTh TaKEM 06pa3oM, YToOHl paccrosHHe OT Kpas pocT-
pepKa (NAHTH) Ao Oamxkafiled cBam MAH CBaH-060JIONKM
JAHAMETPOM JI0 2 M B cBeTy (T. €. cBeC MJIHTH) OBUIO He
medee 0,25 wm;

B) paa cBafi-oGonouek AmamerpoM Gojee 2 m u Gy-
POHaOGHBHLIX CBafi GOJIBIIOrO RHaMeTpa YCTpaHBaTh NVIH-
TH pocTBepKa 6e3 cBeca,

8.6. )KecTkoe coexuHense cBaifi co COOPHHM POCT-
BEPKOM HAOJIKHO 006ecrneqHBATBCH KOJOKOJA0OGPa3HBIMH
oroaoskamu, Ilpn cGoprOM pocTBepKe JAomycKaercs
TaKXke 3aMOHOJHYHBaHHe cBaH B cCHeIHAAbHO Npeay-
CMOTpeHHHE B POCTBEPKE OTBEpPCTHS,

lIpumevanue Jlpn meGoAbIIEX BAABJHBAIO-
HHX Harpyskax (uopsaka mo 40 1c) momyckaercsl cBO-
GolHoe oOnNHpaHHe pPOCTBEPKa Ha BHPaBHEHHYI0  Ie-
MEHTHHM DOCTBEPKOM INIOBEPXHOCTh [OMOBHI CBaH.

dbynaaMenTon

K n. 8.6. IlpumenenHe cGOpPHHIX POCTBEDKOB pPeKO-
MeHAyeTcsl, Kak OpaBmjio, NJA KPynHONaHeJbHHX Geckap-
KacHHX 3[aHHf C TeXNOANOJLEM IPH OTMETKEe BepXa POCT-
BEPKOB" Ha YpOBHE HH3a HeDeKPHTHA Hajld HOLNOJAbEM.
B stoM cayuae cOopHbe OanodHhe pOCTBEDKH YKAAAH-
BAIOTCA N0 orojioBkam cBalfl. IIpuMeps compskesnss cGop-
HOro POCTBEpKa cO cBaed MOCPEACTBOM OroJioBKa M Ha
pacTeope NoKa3saHH Ha pHc. 34, a,6; 35 a.

COopunie HIMA COGOPHO-MOHOJMTHHE POCTBEDKH  AJA
KapKacHHX 3AaHAE, ODpPHMEpH CONpsKeHHs CO CBasAMH KO-
TOPHX NOKAa3aHH, AONYCKaeTCH HPHMEHATb JAHUID HPH TeX-
HHKO-3KOHOMHYeCKOM 0GOCHOBaHHH HeJeco06pasHOCTH HX
NPHMEHEHAST H OTCYTCTBHH BHAEPrHBAIOUIHX HATPY3pK Ha
cpalo, COGopHHe DOCTBEPKH YCTaHAB/HBAlOTcd HAa OeToH-
HYI0 MOATOTOBKY, B KOTOPYIO 3afeinBaercd Ha 5—10 cM
rojsosa cBad Ges BHIMYCKOB apMaTypR H KoTopas cay-
XKHUT BHPABHHBAKOWHM cJoeM AJis rOMOB CBaf.

Jna xpynHomaHeAbHHX JOMOB BhicOTOR Ao 12 ara-
ell BKMOUMTENBHO MOXHO NPHMEHATh Ge3poCTBEPKOBLIE
cBafigbie (ynaaMeHTH, peKkoMeHAaUHH DO HPOEKTHPOBA-
HHIO xo'rcy)ux npHBeAeHH B OpHA. 12.

87. Cran B KycCTe BHENEHTPEHHO-HArPYIKECHHOrO
dbynaaMentTa ciexyer pasMemarth TakdM o6pa3oM, aro-
OH paBHOAEHCTBYIOI2A NOCTOSHHHX HATPY3oK, Aeficr-
BYIOIHHX Ha (YHIZAMeHT, NPOXOAHAA BO3MONKHO GJHIKE
K HEeHTPY TAXKeCTH NJlaHa cBa#.

8.8. Oasa BOCHDHATHA BEPTHKaJbHHX HArpy3oKk H
MOMEHTOB, a TAaKxkKe TOPH3OHTaJbHHIX Harpysok (B 3a-
BHCHMOCTH OT HMX BEAHUYHHH M HaNpaBJleHHS) AOMYyCKa-
ercsi  NPefyCMaTPHBATh BEePTHKAJbHHE, HAKJIOHHHE H
KO3JI0BHE CBaH.

K n. 88. Bonmpoc o uenecoo6pasHOCTH NpHMeHeHHS
HAKJOHHHX  HJH KO3JOBHX cBafi BMECTO BepPTHKaJIbHBIX
ROMXKEH pelwlaThc B Npollecce NPOEKTHPOBAHHA B 3aBHCH-
MOCTH OT CJeRYIOUIHX ¢(aKTOpPOB:

a) BeJHMHHH TOPH3OHTAJbHOH HATDY3KH HA CBalo;

6) KoAuyecTBa HOMOJHUTENBHHX CBail, HeOGXOLHMEX
AJA BOCHPHATHA TODH3OHTANbHHX HArpysoK;

B) Haanyua c¢BaeGofiHoro o6opynoBamHMa AAL HOTpy-
JKEHHSI HAKJOHHHX HJH KO3JOBHYX CBafi.

Jind MOCTOBHX ONOP M THAPOTEXHHUECKHX COOpyXKe-
HHA ¢ GOAbIIMMH TOPH3OHTAJNbHLIME HArpyskaMH HpHMe-
HeHde HAKJOHHHX cBafk H cBafi-060JI04eK, Kak NDaBHJO.
ABjsieTcA uejecoofpasHuM. B wacrsHocTH, cBalinbie ¢yH-
JaMEHTBl YCTOEB MOCTOB CJlefyeT NPOEKTHPOBATb C NDH-
MEHEHHeM OJHOTO HJIH HECKOJbKHX DPAJOB HAKJOHHHX
cBaf co CTOPOHB OTBEPCTHA MOCTa, a CBakHble dynzaMeH-




TH DYCJNOBHX OMOP C DOCTBEPKOM, D2CHOJNIOXEHHHM Haf
TPYHTOM, CJeAyeT HDOCKTHPOBATb C NpPHMEHeHHEM  Ha-
KAOHHHX cBafi B UeTHIpeX HaMpaBJeHHsAX, YCTaHaBJHBae-
MBIX JONOJIHHTENBHO K BEPTHKAJIbHLIM CBafIM,

Hagaounnele cBau-060JI0YKH H HaOHBHHE cBaW 60Jb-
HIOrO JuaMeTpa DEKOMEHAYyeTCS NpPHMEHATb TOJNBKO B
TPYHTaX, HE HMEIOIIHMX CKaJbHHX NPOCJAOEK M BaJyHOB
pasMepom Gomee 0,3 M.

Benuuuny HakaoHa cBalft u cBafi-060J104eK pexOMeH-
ADyeTcs ODpUHHMAThb He Gogee ykasaHHoft B Taba. 27,

Ta6auuna 27
Haxaon HakJion cBaft 1 cpaft-oGosogex
sa6HBREIX AHAMETPOM, M
cBait npr
a<l 1r1,2 1.6 2 2
31 41 5-+1 8+1 HakJson He pe-
KOMeHayeTc

PexoMenmanmu no nNpoeXTHPOBaHHIO (YHAAMEHTOB H3
KODOTKHX KO3JOBHX CBail NpuBeleHH B npui, 13

KenezobeToHHBE KPYyI/ble f0JHe CBau U CBaH-060-
JIOYKH MOJKHO NPHMEHATb AJAs (yHZaMeHTa Gea 3amoJHe-
HESE uX NOJNOCTH GeTOHOM npH YCjOBHE 006s3aTenbHOM
NpPOBEPKH NPOYHOCTH CTEHKH M CTHBIKOBHX COeJHHEHHH
CeKnHi{ Ha BO3AEACTBHE PAaCUeTHHIX BEPTHKAJBHRIX H TOPH-
30HTa/IBHEIX HArpy3oK. BHYTPEHHIOI0 NOJOCTb MOJHX KpPYT-
JHX cBaff H CBaf-060JI09eK HYKHO 3aNoOJHATHL GeTOHOM
TIpH YCTPONCTBE B HX OCHOBAHHM YIIHPEHHS WJM NpH ONHU-
PaHHH HWJM 3afie]lke HH32 CBaM-OGOJIOYKA B  CKaJbHHE
IDYHTH, a Tak¥e NPH HEJOCTATOYHOH MPOYHOCTH CTEHOK
H CTHKOBHIX COe/HHeHHA Ha BOCOPHsATHe ReRCTBYIOLIUX
Harpys3oK. CrajibHHE SJEMEHTH CTHIKOBBIX COSAMHEHRHH XO0J-
XKHB OHITh SalliHIIEHH OT KOPPO3HH B COOTBETCTBHE C
raasoft CHulIl 11-28-73 «3amuTa CTPOHTeNLHEX KOHCTPYK-
UKA OT KOPPO3UAY.

B nuxHell 9acTH NOJOCTH He3amoJHsieMHX GeTpHOM
cpafi-o6on0uek nHamerpoM 1 M H Gonee Ha MOBepXHOCTH
TPYHTOBOrO  siipa HEOOXOXZHMO YCTpPaKBaThb GeTOHHYIO
npobry (mcrmouasi ciaydalfl, npeaycMoTpeHHH# n. 5.9) Ha
BLICOTY, ONpPEAENAEMYI0 PacueToM H NPHHAMAEMYIO paB-
noft He menee 3 M. B sToM ciywae B mpoekTe bynmaMeHTa
JOJNIKHO GBHITE NPEeAYCMOTPEHO BHIIOAHEHHe TpeGoBaHHi
raapd CHull 11-21-75, npenbsBigeMHX K CONpPAXKCHHIO
Crapo# u HoBO#Nl GeTOHHON KA3AKH.

C BuyTpeHHell CTOPOHH NOABIX CBali M CBali-060s0gex
NeHTPH(YTHPOBAHHOTO HK3rOTOBJIEHHS, 3aNOJHAEMBX  NpH
HeoO6X0AMMOCTH GETOHOM H HaXOARIIHXCA B 30He BO3jeii-
CTBHS OTPHUATENBHHX TEMNEpaTyp, HYXKHO YRaJAThL CJIOf
Tydoobpastoro HulaMa B NEJISAX NPeAOTBPALLEHHA BOHTH-
BaHHS B HEro BJIArM M3 CBEXeyJoXeHHOfi GeTOHHON cMecH
H BO3MOXHOCTH €€ 3aMep3aHHsA B 3aMKHYTOH MOJIOCTH.

Hapyxuyio moBepxHOCTb cBaft M cBafi-060J09eK, Ha-
XOASIIHXCA B 30HE BO3JENCTBHA INEPEMEINaioNiHXCS Kpyn-
HOOGIOMOYHLIX TPYHTOB, HEOGXOMHMO 3aulHUIATL OT HCTH-
panus  (manpuMep, CTaJIbHHIMH THAb3aMH, XKeJe306eToH-
HbIMM ofofiMaMu H T, I.).

DyHAaMEHTH ONOP MOCTOB HEOGXOXHMO NPOEKTHPO-
BaTh C COGJIOZEHHEM CJEAYIOWHX XONMOJHUTENbHHX Tpe-
Goeanufi, oOyCHAOBAEHAWX cueyudUdecknMHE OCOGSHHOCTA-
ME paGoThl TaKHX (yHZaAMEHTOB:

a) KOHCTPYKUHIO cBafiHOro QyHZaMeHTa H rayGHHY
3aJi0XKeHHs CBaii M cBafi-o60Jouex cJefyer [INpPHHHMATh
TakuMyd, YTOGH IIPH MAKCHMaJbHO BO3MOXHHX Da3MbIBax
rpyHTa Yy OIOP, Kak NpaBHJ0, He TpeGoBajsoch NPOH3BO-
JUTh KpenJieHHe JHa Ppycaa;

6) cBaH HJH CBaH-OGOJIOURM YCTOeB, DaclojioXXKeHHue
B nNpefenax MAacCHBA NOAXOAHON HacHNM, HeO6XOAHMO
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RPOBEPHTL HA ONHOCTOPOHHEe TrOPH3OHTANbHOE JaBJeHHe
TPYHT2 CO CTOPOHH RACHNH;

B) HM3 IKeNe306eTOHHHX CBaf-060/109¢K B KOHCTPYK-
HHH H OypoHa6HBHBIX CBai pEeKOMeHAYeTcA 3aray6narbh B
IPYHT Ha | M HHXe YDOBHA, Ha KOTOPOM DacCTSIHBalOLUHe
HanpsiiKeHUss OT H3ru6Ga cBaf paBHH PacyeTHOMY COMPOTHB-
JIeHHI0 MX 6eTOHa Ha pacTaXende, BO3MOXKHO OrpaHHdH-
BaThcA 3arayGleHyeM KOHIA cBaH-060/104kH y GypoHaGHB-
HOH cBaH HAa 1—2 M HHXe OTMeTKy MECTHOro pasMHBa
IPH YCIOBHA MepejauH PpacTATHBAIOUIHX HaNpsiXKeHHA oOT
Bo3jeficTBug Hsrubaiomero MomeHTa (6e3 yuera 060Js0%-
KH) Ha apMaTypHHii Kapkac, yCTaHOBJeEHHHH B Tene Oy-
poHaGupHOft cBan H B GeTOHe, 3aNOJHAIIIEM MNOJOCTh
060JI09KH;

r) cean-o6onouky H OGypoHaOHBHHE CBaH paspemiaer-
¢l ONmHpaTh Ha CKaJbHHE T g’HTbl HJH 3araybJaTh B HHX.

Ha ckajbRHe TpyHTH 5 e3 3aryiyGJeHus B HHX) pas-
pelllaeTcsi ONMHpaTh CBaH-060MOYKH M OGypoHaCHBHHIE CBaK
NpH HaJHIHH NOBepPXy CKaJbHHX ,PPYHTOB HepasMbiBae-
MEIX HAHOCHHX OTJIOXKeHHA Takoil TOJMIIHHOH CJa0f, B Hpe-
Zenax KOTOPOro moraumiaeTcss BO3feficTeHe H3rHOAIOWEX
MOMEHTOB HACTOJILKO, UTO B YpPOBHe HM3a CBafi-060/0uek
niau GyponalHBHHX cBaff Mo Bcedl MAOIMAAR HX Topua Ael-
CTBYIOT TOJBKO CXHMalOlUlHe HalpsixKeHHs.

Tlpu HeZocTaTOYHON HecylwieH CIOCOGHOCTH BEPXHEro
CAOS CKalbHHIX TPYHTOB, BO3MOMKHOCTH DPasMbiBa BepXHErQ
cjI0si CabhHX TPYHTOB, OTCYTCTBHH HAHOCHHIX OTJOXKEHHI
HJIH HeJZOCTATOUHOR MX TOJIIHHe A/ MOrallleHHs BO3AeH-
CTBHA H3ruGalomAX MOMEHTOB CBaM-060/049kH H OypoHa-
6uBHHE cBa¥ Heo6XoAHMO 0683aTeAbHO 3aieinBaTh B
cKkaJbHHE TPYHTH Ha BeJHYHHY, ONpPEAEfeMYI0 PacueroM,
Ilpu atoM penHuHHa 3afelKH JOJKHa OHTb He MeHee
0,5 M B ciomHo# CKaJjle ¢ TpelejOM NPOYHOCTH Ha CXa-
THe Gosmee 500 xrc/femM® u He MeHee | M B OCTANBHHX
CKaJbHBIX IPYHTaX;

A) nas cBaflHNX (yHZaMeHTOB, COOpYyKaeMHX B NO-
CTOAHHOM ILNYHTOBOM OrpaKJeHHHM HJH B KOTJoBaHax Ges
orpaxfenuft, Heo6XOAUMO NpenyCMaTPHBATh 34aCHOKY H
YIJIOTHEHHe TPYHTA B DA3yXaxX KOTJIOBaHa;

e) ana ceafinnx omop (c pocrsepkoBofi naurof, pac-
NOJIOXKeRHOA Haj TPYHTOM) NyTeNpPOBOSOB, SCTaKaj, Helle-
XOAHHX MOCTOB peKOMeHAYeTCs NPHMEHATh MOJbie Keje-
306eTOHHHE CBaW W cpaH-oGoJiouxkn. Ilpm ycrpoficrse Ta-
KHX OIOp a/Iff SCTaKan Ha NOfiMax peKk HJH NePHOAHY X
BOZOTOKAX HEOGXOAMMO WPeAycMATPHEATh MepH MO n:)l
JOTBPAIUEHUI0 NOCTYNJICHHS BOJAH B NOJOCTb CBaH HJH
cBaH-060/0aKH HAH Xe oGecneunTb €& OTBOA C TeM, YTOGH
B NEepHOA OTPHUATEJHHHIX TEMNepaTyp B HX MOJIOCTE He
6GHIIO BOAH.

8.9. Paccrosinme MeXJAy OCAMH BuCAUMX cBaft Ges
VIIHPEHRX B IJIOCKOCTH HMX HHXXHHX KOHIIOB JOJXKHO
6uTb He Menee 3d (rme d — aHaMeTp KPYMIOro HJH
CTOpOHA KBaApaTHOrO HJH OOJbllasi CTOPOHa NPAMO-
VI'OJILHOTO TIONEPEYHOro CedenHs CTBOJA CBaH), a cBaf-
cToeKk — He MeHee 1,54.

Paccrosinie B CBeTY MexkAy CTBOJAaMH CBafi-060-
JAovek ROMKHO ObiTh He Memee | M, MeXAY YIIHPeHUs-
Mu GypoHaGHBHHX CBail u cpafi-o6osnoueKk NpH ycTpoOi-
CTBe HX B CYXHX IMIMHHCTHIX TPYHTax TBepmofi u mouay-
TBepAO# KOHCHCTeHUHH — 0,5 M, a B OCTaJbHHX pa3-
HOBHIHOCTAX HECKaJAbHHX rpyHTOB— 1 M.

K n. 8.9. Paccrosinue Mexay OCAMH BHCAYHX, 3a6HB-
HHX H HaGuBHHX cBafi mHaMeTpoMm o 0,8 M R0AXHO OHITH
sie menee 3d.

Or10 TpeGoBaHHE AHKTYeTCs Ipexjile BCEro TeM, 4TO
IpH MEHBWHX DACCTORHHAX MeXJ]y CBafMH HX Hecylias
cNocoGHOCTb CHHMXKACTCH.

Paccrosnue B CBETY MexX1y CBasMH-060JM0YKaMH H
6ypoHaGHBHHIMH CBasiMi Anamerpom Gosjee 0,8 M B ypoB-
He HX HHXKHHX KOHIOB (a NpH HAJHYHH YRIHPEHHHIX NAT
8 YpoBHe HX HauGojbllero pasmepa) H B yPOBHE NOAOMI-
BBl DOCTBEPKAa AOJXKHO OHITb He MeHee 1 M.




Paccrosmne MeXAy OCAMH CBafi-CTOEK NpPEXYCMAaTpH-
pideTca YMeHmpmmath A0 1,5d B Uensx 3KOHOMHHM DacXoaa
MaTepHAJOB Ha POCTBEPKH B CJydadxX, Korja NpHMeHseT-
cA cBaeGoitHoe oGopyAoBaHHE, MO3BoJfAIONlee HX 3aCHTb
Ra TaKOM paccrosuuu, Au60 NPEAYCMOTPEHH MepOnpus-
tHE, o6Jeruaiolye AX 3a6HBKY (HampuMep, JHEUDPYWOLise
CXBaXUHL HIH HOAMHB).

TpuuAToe MHHMMaJbHOE pacCcTOsiHHE MeXAY HaluB-
AHMH CBAasIMH ¥ HX YIUHDEHHAMH HXuKTyerca HeoOXopxu-
MOCTBIO ofeclieyeHHA YCTOHYMBOCTH CTEHOK CKBaXKHH.

8.10. Pacuersas Harpyska Ha cBawo N, T, nad
OYHAAMEHTOB C BePTHKaJbHLIMH CBasMH ONpPeAelfeTca
no ¢opmyae

N M Myx
R
n 2y; Zx;

rie Ny, My My— cooTBercTBenHO pacueTHas  CXH-
Mampomas  cusia, TC, H pacdeTHHe
MOMEHTH, TC-M,  OTHOCHTeNBHO
raBHHX IEHTPAJbHLIX OCEH X 24
Y NJAana cBail B IVIOCKOCTH  Ho-

JAOWBH CBafHOrO POCTBEPKA;

n—upcao ceafi B QyHAaMeNTe;
X; B Y; — PacCTOAHHA OT IVIaBHHX oceff jo

OCH KaXA0l cBaH, M;

X B Yy — pacCcTofiHHe OT IVIaBHHX ocefi A0
ocH KaXAOH CBaH, ANA KOTOpOil
BHIUHCISETCA pacueTHas  Harpys-
Ka, M.

Pacnpenesienne Harpysok Mexay cBasMmH ¢ynana-
MEHTOB MOCTOB CJefyeT ONpeeNdTh pacyeToM HX Kak
PaMHOR KOHCTPYKUHH.,

n. 810. Ilpm peiicTeum Ha cBafinuil ¢yHAaMeHT
HOPMAJbROR CHAK H MOMEHTOB B OAHOM HJH ABYX Ha-
ApaBACHUSAX KYCTH CBafl HY2KHO NPOEKTHPOBATh TAKHM
ofpasoM, uToOH, Kak MNpaBuJO0, MakCHMaJbHasl Harpyska
Ha Kpafiime cBay B KyCTe He NpeBHILAJa pacyeTHOR Ha-
fpysku P, gonyckaeMo# ia CBalo H onpeienseMoll no ¢op-
wyze [1(1)], a TakXe, 4roOH OTHOWIEHWE MEHHMAJBHBIX
HAMPY30K K MAaKCHMaJbHHM GuJjo 6w He MeHee Hyas. Ecau
MOMEHTH 1O CPaBHEHHIO ¢ HOPMAJBHLIMM CHJIAMH HaCTOJMb-
KO BeJIHKH, 9TO Ha KpafiRue cBaH JeiCTBYIOT BHIZEPrHBalO-
ge HATPY3KH, TO STO MOXKHO JHONYCTHTb NpH YCJOBHH
BHNOJHEHHs pacdera JOCTATOYHOCTH HPOJOJBHOH apMma-
TYPH HA pacTAXEHHWEe M 38JeJKU B DPOCTBEPK Tesaa CBaif.
YkasanHWe pacyeTH NPOH3BOAATCA B COOTBETCTBHH C IVIa-
sofi CHrl1 11-21-75.
flpumep 28. Onpezenurs MAaKCHMAJNBHYIO DaCUETHYIO

Harpysky Ha CBal0 JJS KYCTa M3 BOCbMH
cBaft cevenueM 3030 cM, anunoft 6 M
NpPY paccTOSHH® MeXAy csasma 09 o
(puc. 39).

Pacuetune Harpysku Ha QyumaMent:

, [44 (26))

M
Ny =176 7¢; Mgz =90 1CM; =—1\T =0,514 M.

Pewtenue, PacueTHasm MaKCHMaNbpHASL Harpysga Ha
cBal0 B KycTe ompepeaserca no dopmyre
N¢+Mxy__l75 90-1,3

3 Tioemrarm oo T

Mpa mnskoM pocreepke W uMcle cBafi B KycTe Ooviee
AEBATH PAac4eTHYI0O HarpysKy Ha CBal0 BO3MOXHO oInpeje-
a9Th ¢, ydeToM ocobeHHOCTH pPaboTH Kycra Ha BO3jehcr-
BHe MOMEHTHHIX HArpyaok.

8.11. I'opu3oHTaIbHYI0 HarpysKy, ZeflctBylomyro Ha
¢$ysRaMeHT ¢ BepTHKaJbHEMH CBasMH OJHHAKOBOTO HO-
nepedHOro CeyeHHs, RONYCKaeTCH MPHUHHMATh paBHOMEp-
HO pacnpefie/leHHOH MeXAY BCEMH CBasiMH,

K n. 8.11. YenosHo nomyckaercs NpHEAMAaTh, 4TO FOPH-
30HTaJbHAA Harpy3ka, NpHJIOXeHHAA K cBaitHOMY d¢yHaa-
MeHTy, NepefaeTca Ha BCe CBaH B KYCTE HJH JeHTE PaBHO-
mepro. Taxkoe jofaylieHHe BO3MOMHO, €CJH Y4€CTh, 4TO
pOCTBepK, OOBeJHHAIOILHA cBaliNui Kycr, o0aafaer xecT-
KOCTBIO, BO MHOro pa3 Gosiblliell JXeCTKOCTH BCeX CBafl pacs
CMATPHBACMOro Kycra.

8.12. TIposepka ycrofiunsoctn cpalinoro ¢ynnamen-
Ta U €ro OCHOBAHHS NOJIKHA NMPOH3BOAHTHECA B COOTBET-
creun ¢ tpeboBanuamu raasw CHull no npoekruposa-
HHIO OCHOBaHMA 3JXaHMufl M cOOpyXKeHHIi ¢ yueTroMm mei-
CTBUS NONOJHHTENBHHIX peaklUHi OT CBaf, NPHAOMKEHHHX
K CABHIaeMol 4aCTH TPYHTa.

Crafiusle ¢QYHEAMEHTH YCTOEB H HPOMEXKYTOUHBX
Onop MOCTOB Ha KPYTHX KOCOropax clefyeT HPOBEPATH
Ha YCTOHYMBOCTb NPOTHB IIIyGOKOro cRBHra (CMelleHHS
¢dyHnaMenTa COBMECTHO C TPYHTOM) 110 KDYTVIOLMJMHA-
pudeckofi mau Apyro#i Gogee HeGaaronpuaTHOA moBepx-
HOCTH CKOJIb2KEHHS.
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Pac. 39. Maan EycTa caail

K n. 8.12. ITpn npoexTHPOBaHHH MOCTOB cBafiuhie dyH-
HAaMeHTH OeperoBHIX, MEpeXOAHBIX M MPOMEXKYTOYHHX ONOP
Ha KPYTHIX CKJAOHAX, 8 TaKXe yCToeB HpH BBICOTaX HaCHIMH
Gonee 10 M Bo Bcex ciyyasx, a NpH BHCOTaX -HacHNH OT 5
no 10 M B cayyasix pacnoJIoXKeHHs HaX HeCyIHUM CJOeM
mIacta FMHHCTOTO TPYHTA HJH MPOCHORKH HACHIHIEHHOrO
BOJGH NecKa, NOACTHAAEMOTO TJIHHHCTHM TPYHTOM, He0GXO-
JHMO PacCUHTHIBATh Ha yCTOHYHBOCTL TPOTHB TIaAyGOKOro
casura (CMellleHHe COBMECTHO € IPYHTOM) N[O KpYrjoumu-
JMHADPHIECKHM TNOBEPXHOCTAM CKOJbLKCHHS B COOTBETCTBHH
¢ METOAHKOM, H3/NOXKeHHoHh B npua. 14. KpoMe Toro, npu Ta-
kux ¢yHEAMeHTaX c/AedyeT NPOBepATh BO3SMOAHOCTh JIO-
Ka/gbHbIX (MeCTHHIX) ONQU3HEBHIX CARHTOB Ha paHee yCTOM-
9HBHX CKJOHaX BCJEACTBHE BO3AefiCTBHA Beca HaCHNH H
ONOpH, HapylieHHsl YCTOHYHBOCTH IJACTOB TPYHTA B HpO-
mecce NMPOM3BOACTB3 paGoT MM H3MEHEHHS pexHMa (ypoB-
H3) TPYHTOBHIX H TOBEPXHOCTHHIX BOX.

8.13. Buifop anunn cBaji AOMKEH NPOH3BOAUTLCA
B 3aBHCHMOCTH OT PPYHTOBHIX YCJIOBHH CTPOMTEJbHON
naomanky, HuxXueui komel cpail, Kak NpaBHJO, CACAYET
3aray6aaTb B MaJocKHMaeMmbie TPYHTH, mnpopesas Go-
aee chabuie HANMIACTOBAHHS TPYHTOB; HPH TOM 3aray6-
JieHye CBail B FPYHTH, NPHHATHE 32 OCHOBaHHE MOX HX
HHYKHHE KOHUM, 0JDKHO GHITL He MeHee:

B KPynuooGroMouHHsle TPYHTH, IPaBenHCTHbie, KPyM-
HHe B cpefsefi KpynHOCTH Necdafibie rpyHTH, a TaKxe
IIHHECTHE TPYHTH €  NOKasaTelleM  KOHCHCTeH-
e o<<Ol ., . . . . . . . 05N

B Npouywe BHAN HeCKa/NbHHX FPYBTOB . . 1 M

Npumevanne, Jdaa dynaamentos 3manp H
coopyxennit 1V Kiacca HHXnEue Koumw cBaft Konyckae
ercsl ONHpaTh HA Hecqyanble W FAHHECTHE TPYHTH CO CTe.
nenbic 3aropdosanuoctu ¢<0,25. B srom cayuae mecy-
mas CHOCOOHOCTH Cpafi ROJMKHA ONPEHSANTHCA [O pe-
3y/AbTaTaM UX HCHMTaRBA cTaTtuyeckoft Harpyskofi. [Ipm
HaJ/JHYHA cJ0A norpeGeHEOro Topda HHKHUE KOHew CBail
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' BoMxeH OHITb 3arayCJieH HE MeHee geM Ha 2 M HHXKe Mo-
JOWIBH 5TOr0 CJOS.

K n, 8.13. IIpu Bui6ope anuHm cBaft B cBafi-06oma0uex
HeOOXOAHUMO YYHTHIBATH [eOJIOTHYECKHe YCJOBHS IJIOLLajk-
KH CTPOHTEeJIbCTBAa PPOEKTHPYeMOre o6hekra, ofpamas oco-
6oe pHHMaHHE HA IJIOTHOCTH NMECYaHLIX TPYHTOB, IPOIHOCTD
H KOHCHCTEHIHIO INIHHACTHX TPYHTOB, YCTaHABJHBAeMHX MO
HAaHHEM JaGoOpPaTOPHEIX HCCJAEAOBAHHA IPYHTOB HJH IO pe-
3yJbTaTaM CTaTHYeCKOro, a AJS IeCKOB H JHHAMHYeCKOro
30HZHPOBaHHsA. BecbMa N0CTOBEpPHBHIMH JAHHEIMH JJs TpO-
eKTHPOBaHHs fBJIAIOTCA TaKkXKe pesyJbTaThl AHHAMHYECKHX
H CTaTHYECKHX HCILTaHHM cBall HJIH uX MoJjened.

BuiGop Hecyulero c¢/0s rpyHra MO HHKHHMH KOHUA-
MH cBail JoJXKeR HPOH3BOAWTHCS HAa OCHOBAHHH aHaJIH3a
BCEX YMOMAHYTHX JaHHHIX NO3BOJSIOLIMX HOCTaTOYHO 06-
OCHOBaHHO Ha3HaYHTR AJMHY CBa#d, UMes B BHAY, YTO
MaKCHMaJibHYI0O Harpysky Ha CBal0o MOXHOQ JOMYCTHTb, KOT-
Aa HH)KHHe KOHLH ee 3arayG6JsioTcss B OTHOCHTENbHO MJOT-
HHE IPYBTH.

JHHY H3rOTaB/HBAeMBIX CBafl peKOMEHAyeTcd MPHUHH-
MaTb He MeHee 3 M, ¢ TeM uTOOH 3aray6neHHe cBa#i B
TPYHT OT HOZOMIBH POCTBepKka GhHino He MeHee 2,5 M.

Jas nerkux GecnoABajbHHX 3AaHHA C HECYIIHMH CTe-
HaMH, OCHOBaHHe KOTODBIX MPeACTaBJEHO TeCKaMH cpeaned
TIZIOTHOCTH M TBEPAKIMH H TOJIYTBEPAHMH FHHHCTHIMH I'PYH-
TaMH, JomycKaeTcsi NpHMeHeHHe cBaft ¢ rayGHHOfi morpy-
xKendsa 1,5~—2 M, HO He Mefee geM Ha 0,5 M HHXKe rayGH-
HH npomep3anns. Hecyllasi ciocoGHOCTb TaKHX cBafi ZOJIXK-~
Ha oNpeAeaThCS TOJNBKO NOJIeBHIMA MeroAaMH. IayGuny
3aJI0KEHHS HEeCYIUX 5JIeMeHTOB cBafiHOro ¢yHIaMeHTa,
pacnonaraeMoro B HeNnocpeACTBeHHON OJAH30CTH OT CYLLECT-
BYIOLIEro COOpYyXeHHS, CleAyeT Ha3Ha®aTh € Y4YeTOM CHO-
coba NpPOH3BOACTBA paboT, 06ecneyHBalOLIero COXPAHHOCTD
3KCIVIYaTHPYeMOIO COOPYKEeHHS.

Tpe6oBatie O BejMuHHe 3aIyGJEHHS HHXKHHX KOHNOB
cBaift Ha 0,5 M OOBACHAETCA TeM, YTO KPOBJS 3ITHX TPYH-
TOB, KaK NpaBHJIO, HeOAHOPOJAHAS, BHBETPeNass H COIEePKHT
BKJIOUEHUA BHIlleJieXalllHX CHHMaeMHX CJOeB I'PYHTa,
NOAJEeKAIEro NPoOpe3Ke,

Ilpn Bui6ope AJHHBI 3aGHBHHIX cBafl AOJIKEH TaKKe
pelllathCsl BONPOC O cnoco6ax H BO3MOXHOCTH HX JOrpy-
JKeHHs B 3aJlaHHHX TPYHTOBHX ycjoBuax. Ero HeoGxoam-
MO pemiaTh ¢ yueroM OOOpYAOBaHHA, HMEIOWIETOCs Yy CTPOH-
TeNbHOA OpraHH3alM#, KOTOpOfi HaMmeuaeTcs Iepefarh Bhl-
nonxeline pabor no H:Tpoﬁc'rny dyHIaMeHTOB Ha mpoek-
THpyeMoM ofmbekTe, IIpn stoM xoiKHa OHTL BHABJEHA
BO3MOXHOCTh 3a6HBKH cBafi Ge3 NpHMeHEHHS! KaKHX-IHG0
cnocoboB, obJeryalollBX HX HOTDYXKeHHe, HJH HeOOXOZH-
MOCTb TaKHX cnocolos.

Henocpencreennoe norpyxenve CcBaR B IJIHHHCTHE
IPYHTH C NOMOINLIO MAPOBO3AYIIHHMX, MEXaHHUeCKHX U
IH3CMBHEIX MOJIOTOB OKa3hiBaeTCsl BO3MOXKHLIM B Clydae
NpHMeHeHHA MOJOTOB ¢ dHepruefi ymapa I3, Tc-M, He Me-

Hee
2P; hy q )
="} L], 45
L ( +-4 (45)
TAe &; — Hecymas CMOCOGHOCTL CBaH B INpeAesax i-ro

nJacTa IrpyHTa, Tc;

h; — TommuHa {-ro mJAacTa rPyHTaA, M;

N —gHCclI0O YAapOB MOJOTA B €AHHHLY BPEMEHH, yaa-
poB B 1 MHH;

{— BpeMsi, OTBOAHMOE HA HOrpyXKeHHe CBaH (HMeeT-
¢ B BHAY BpeéMs Ha YHCTOe HOrpy¥KeHHe CBaH
6e3 y4eTa NOABEMHO-TPAHCIOPTHHIX omepanHii),
MHH;

Nt — gncao yaapos mMosoTa, neo6xoaaMoe AJs NOFpY-
JKeHHsl CBaH, NMpHHEMaemoe OGHYHO PaBHHM He
Gonee 500 ynapos;

— BeC CBaH, TC;
~— BeC YAaPHOH YaCTH MOJIOTa, TC;
Il — napamerp, npuHEMaeMufi paBRHM IT=4,5 npu
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NapoBO3RYIIHHX, MeXaHAYECKHX H IKTAHFOBHX
Ausean-Mojtorax u IT=55 npu TpybvaTHX AH-
3e/b-MON0Tax.

Ipu pacuete no ¢opmyde (45) cymMMHpOBaHHe NPOM3-
BefieRHA Pih, NOMKHO NPOH3BOAKTHCS B Npefenax IPYH-
TOBOH TOMIRYM, noAJexauteR npopeske cpaamu. Ilpu aTom
YKa3aHHYIO TOJYy OOHYHO AOCTaTOYHO pasbuth Ha 3—
4 cnos h,, B mpeleNaX KOTOPHX BeJHUMHY Hecymtefi cmo-
cOGHOCTH CBaH B IIpoitecce ee IOrPYXKeHHA P; MOKHO NpH-
HATb NpHOGIMKEHHO NocToAHHOA. OmpegeneHHe P; MoxKer
TIPOH3BOAHUTECA MO TAaGIHYHEMM 3HQUEHHAM PaCYeTHHIX CO-
[POTHBJIEHUH FPYHTOB B COOTBETCTBHH C METOZMKOH, H3J0-
XKeHHOH B pasfesie 5 Hacrofued rAaBHl.

B cayuae, eciu CTPORTesibHasi OpraHH3alldsi HE HMeer
MOJIOTOB C 9Hepruefi yadpa, yAOBAETBOPSIOMHX YCJIOBHIC
tdopmyart (45), To HeOOXOZKMO B IIpOEKTe TpPelyCMOTPEThb
TIpEMeHeHHe B Tipollecce MOTPYKeHHS JHACPHHIX CKBaXKRH
HIM noAMuBa. Ilpu HeBOSMOXHOCTH N0 KaKHM-1BGO NpH-
YHHAM HCMOJb3OBAHHSA B PacCMaTPHBAEMOM cJjydae STHX
cnoco6op  HeOGXOAHMO PpeLHTb BOMPOC O AOMYCTHMOCTH
npuMeHeHHs CBafiHHX (pyHAAMEHTOB H3 3aGABHHX cBalt
MeHblllefi JJIHHN HAE O Nepexofe K NpHMeHEeHHI0O 6ypoHa-
GHBHHIX cBail.

8.14. Tay6una 3an0KeHRA mogomBH cBafiHOrO poct-
BepKa JOJNXKHA Ha3HAYaThCA B 3aBHCHMOCTH OT KOHCT-
PYKTHBHHX pelleHB HOA3¢MHON 9acTH SAAHHA HJH CO-
opyXeHHsi (HanHYHA NMOABAJA, TEXHHYECKOTO NOAINOJNbA)
¥ npoekTa IUIaHHPOBKH TeppHTOpBH (Cpe3Kofi HAM NOA-
CHIKO#A), a TaKXKe BHCOTH pKa, onpejeisemod
pacueroM. i GyHAaMEHTOB MOCTOB HEOGXOZHMO TaK-
e YYHTHBATh TAyOGBHY BOAOTOKA B MECTHOrO pPa3MH-
Ba JHa PycJa y ONOpHL.

TIpn crpouTenbcTBE Ha NyWHHHCTHX TFPyHTax HeoO-
XOAHMO NPELyCMaTpPHBaTL MepH, MpeNOTBpalilaoIHe
BJHSAHHE CHJ MOPO3HOrO NyYeHHS FPyHTa Ha cBafimnii
POCTBEPK, PYKOBOACTBYSCb B pacuere COOTBETCTBYIOIIH-
MH TpeboBanuAMH, H3jomenHuMH B raase CHulIl no
OpPOEKTHPOBaHHIO OCHOBaHHH 37aHNE ¥ COOpyXKeHHA.

K n. 8. 14. I'ny6uny 3anoXeuns MOZONIBH POCTBEPKOB
3gaHHli B COOpPyXeHHHA (KpOME€ MOCTOB) HEOGXONHMO Has3-
HayaTh C YUETOM CJCAYIOIHX NONOKeRnh:

a) B XUJHX OOHIECTBEHHHX KaMEHHHX 3XaHMAX IpH
OTCYTCTBHH MOANO/bA, a TaKXe NpH HAJHYHH LBYXTPaH-
me#iHOro NMOANOJbA MOAOLIBE POCTBEPKAa MOMKHA OMTH Ha
0,1—0,15 M HHXe mIaHMPOBOMHHX orMeroK. IIpE rammHc-
THX TPYHTax NOA DPOCTBEPKOM HapyXHHX CTeH chexyer
ipelycMaTpHBATL YKJIaAKY cI0R mebHs, LlaKa BAM Kpyn-
HO3EPHHCTOTO TNecKa ToMUHHOR me Meree 0,2 M, a moj
BHYTPEHHHMH CT€HaMM — CJIOf We6HA, HUIAKA HAH TOLlero
Gerora TomuHok He Menee 0,1 m. [Ilpm mecuaHHX rpysTax
POCTBEPK NOA HapyXHHe H BHYTPeHHHE CTeHH HYIXHO
yKIaabBaTh HO cjolo miefHdA, ULiaxa BJAH TOmMIero GeroHa
ToamuHoR He Menee 0,1 M;

6) B XHANX H QOIIECTBERHMX SA&HHAX NPH HANHUHY
NMojABaJa HWIH TeXHHYECKOrd noxnoJdbs NOX BCeM 3AaHHEM
POCTBEPKE NOA HapyXHHE CTEHH 3aKJAANBAKTCH C OTMET-
Kofi [OJOWBH, paBHOH OTMETRe MOJa MOABaJja; a Moj
BHYTpPEHHHE CTEHH — C OTMETKOR BepXa, paBHOMl OTMeTKe
noJa mojaBaJa,

B) B KPYNHONAaHEJbHHX XHAMX M O6IecTBeHHHX 34a-
HHAX C TeXHHYECKHM NOAMOJBEM OTMETKH HOZOMBH POCT-
BepKa NOJ HAapyXHHMH CTeHaMH ROIKHH Ha3HAYATBCH C
yueroM BHCOTH IIOKONbHHX TNaHesefi B HEOOXOXRMOCTH
ofecnedeHAs. TeXHAUECKOTO. HOAUONbA OT RPOMEP3aHHA;
POCTBEPKH HOJ BHyTPeHHMe ¢TeHH, KaK NpPaBHJO, pPEKo-
MeHAyercs 3aKjajuBaTh BHINE 1oAa TeXHHYECKOro NOA-
nonbsl, AOBEAs OTMETKY BepXa POCTBepKa IO YPOBHsS HH3a
NepeKpPHTHS Haf NOANOJBLEM;

r) B NPOH3BOACTBEHHHX 3AAHHAX rAYOHHA 3a/I0XKeHHs
MOAOIIBH POCTBEPKA HPH HAJNHYHH MOABaNa H ApWMEIKAlO-
IWHX K DPOCTBEPKY TEXHOJNOTHYECKHX KAHAJOB WIH NpPHSIM-
KOB HA3H3YaeTCHd ¢ TakHM PacueToM, YToGH OTMETKa Bepxa




pOCTBEpKa COOTBETCTBOBAJA OTMeTKe 02 NOABAJA WIH
NPAMHKAIOWHX 3ary6/NeHHHX NOMEIeHHA, a TPH OTCYTCT-
BHE BOJH3H POCTBEPKOB 3ariyGJeHHBIX TOMeIleHHH BepX
pocTBepKa Has3Ha49aeTcsl OT YPOBHA IJIAHHPOBOYHHX OTMe-
TOK;

A) ecad cBaitHHA GyHIaMeHT MPOEKTHPYeTcd Ha CHIlb-
HONYYHHMCTHX TPYHTaX, TO MEXRY IPYHTOM ® nojgomsof
POCTBEPKOB, 1OJ KOTOPEIMH TPYHT B HpOLECCe SKCHIyaTa-
IHH 3[2aHUA WJH COOPYMEHHS MOXeT IPOMep3HyTb, Heobxo-
AMMO TpeyCMOTPeTh BO3AYWIHHK 3a30p He menee 0,2 u,
NpHYEeM COXPAHHOCTb 3TOrO 3a30pa JAOJKHAa OHTb mpemyc-
MOTpPEHa HA BCE BPEMS SKCOTyaTallMi 3/kAHUA,

Tny6Guny 3aloXeRHs MNOJAOWIBH POCTBepXa CBaBHHIX
byHaaMeHTOB MOCTOB H THADOTEXHHYECKHX COOpYXerHH
HYXXHO Ha3HA4aTh:

B HeNyYHHHCTWX TPyRTax s~ Ha MOGCM YDOBHE Heaa-
BHCHMO OT FiyGHHH CE30BHOTO HNPOMEp3aHHs NpH YCJOBHH
3ajleraHHs YKasaHHHX HENYYHHHCTHX IDYHTOB HHXe rJjy-
GHHBI IpOMeP3aHAsa He MeHee 1 M;

B HyYUMHHCTHX IpPyRTax — BHE NIpeleNoB NpPOMEp3aHHs
(uuxe rayOMHH CE30HHOrO HNPOMEp3aHHA HJAH BHIUE IHEB-
HOK MOBepXHOCTH rpyHTa) c sanmdcoM He Menee 0,25 u;

B pyciie pexH — Ha Jo6om ypoBHe (B TOM HHCAe BHIIE
JH4 pycia peKH) NpE OTCYTCTBHH NPOMEP32HHR BOIH 10
IHa, HO He MeHee ueM Ha v-}0,25 M BHKe yPOBHS HH3KOro
JIefOCTAaBa, I'ie v — TOJLIUHA JbJa B M;

OpH HaJIMYRH JIeAOXOJa MJH KOPUEXOAa — € TAKHM pac-
yeToM, YTOOH CB2H H CBaH-060/I04KH He HOXBEPraJjHCh HX
sosgeficrerio. Ilepecevenue TpyGonpoBogxamu  CBaHHX:
POCTBEPKOB, KaK TNpPaBHA0, He DaspelliacTcs.

9. OCOBEHHOCTH NPOEKTHPOBAHHA CBAAHBIX PYHIAMEHTOB

B MPOCAJOUYHbBIX IPYHTAX

9.1. Cpafinble (yHIaMeHTM B HPOCAJICYHHX TpYH-
Tax clefyer NPOeKTHPOBATb MCXOAA H3 YCIOBHA BO3-
MOXKHOro mOJA0ro 3aMauHBaHHA TPYHTOB B OCHOBaHHH
¢PyaxamenToB (apapHiilHoro MK B pesyJbTaTe NOADEMA
YPOBHA TPYHTOBHX BOA), 3a HCKJIOYEHHEM CJyuaes,
Korja no NPOrHO3y B COOTBETCTBHE ¢ THAPOreoJoru-
YeCKHMHK YCJOBHSIMM H YCJAOBHSMH SKCHAyaTalMH 3ja-
HHA H COOpYKeHHfI moAbeM YDPOBHSA rPYHTOBHX BOZ HAH
MeCTHOe 3aMadMBaHHE IPYHTA HEBO3MOXHO, aubo cxay-
yaeB, KorJa NO NPOrHO3Y NOAbEM YPOBHA TPYHTOBHX
BOJ, HEBO3MOX€EH, a HPOTHB CJy4aifiHOro MecTHOro 3aMma-
9YMBaHHA TPYHTA B NpOeKTe HpeLyCMaTPHBAIOTCA BORO-
3aIMATHHIE MEpONpHATHA; B NOCJAENHEM Clydae B NPOEKTe
JONXKHE OHTh IPEeXYCMOTPEHH TaKie KOHCTPYKTHBHHE
MeponprATHs, obecfiequBaiomiHe MPOYHOCTH H YCTOHUH-
BOCTh 34aHMl M COODYXKeHHN Npu aBapUHHOM 3aMauu-
BaHHY TPyHTa.

Ilpuvmeganne. [Ilpocasmounnle TPyHTH OCHOBa-
HHA CleAyeT OTHOCHTE K TIQJHOCTBIO 32aMOUEHHHM Npu
crenend paaxHoctr G=0,8.

K n. 9.1. TpoextupoBaHHe cBafiHLX (YHAIMEHTOB
3AaHHf H COOpYXXeHHfi Ha NPOCafOYHHX TPYHTAX CAELyeT
BECTH B 3aBHCHMOCTH OT KOHCTPYKIHH, Harpy3oK H HasHa-
yeHHA BO3BOAMMOro o6beKTa, THHA IFPYHTOBHIX YCJOBHE Mo
HPOCaAOUHOCTH, BEJHYHHH BO3MOMKHOM NPOCANKH IPYHTOB
oT coGCTBEHHOro Beca BEIUEJeXaHHX CJOeB TPYHTa, IJay-
funH 3aleraHAs  CyNeCYaHO-CYIJHMHHCTHX FPYBTOB, HX
DJOTHOCTH H CTENEHH CHHXXECHHSA XapaKTePHCTHK MeXaHHJec-
XHX cBOficTB TPYHTOB OT 3aMauHBaHug. OcoleHHO BaXHO
NpH ITOM NPaBHJLHO OLUEHHTb THAPOreONOrHYECKHE YCJOo-
BHSl 3aCTPaHBaeMoOl TePPHTOPHH, XapaKTep H HaNpaBJeHHe
BO3MOKHOrO 3aMadMBaHHs TPYHTOB OCHOBAHHS B TEPHOM
CTPOHTENbCTBA H SKCIIyaTallHH coopyxennms. Ilpm pemre-
HHH OCHOBHOro Bofipoca o BmGope ThHna ¢yHaamedTa H Ha-
3HAYEHNA er0 OCHOBHHIX Pa3MepoOB B KaXIOM Clysae Bce
yKa3aHHHe (aKTOpH cJHEAYEeT PacCMaTpHBATh KOMILIEKCHO.

[Mpumenenue cpalinnix GyHIaMeHTOB H3 BHCAUHX cBak
OKa3nBaeTca Uejeco06pa3HHIM NPH COOTBETCTBYIONIEM TeX-
HHKO-9KOHOMHYECKOM OGOCHOBaHHH fJii OGBEKTOB mpo-
MHIJIERHOTO H FPaXKJaHCKOro CTPOHTENbCTBA, BO3BOAMMMEIX
B IPYHTOBHX YCJa0BHSX I THHa mo mpocajouHOCTH, a TaKKe
Il THna npH BesHuHHE BO3MOXKHOA NPOCAJKH FPYHTOB OT
co6CTBEHHOTO Beca BHIUeNeXalux caoep MeHeé 30 cm.

C 0coGof OCTOPOIKHOCTBIO CJrelyeT OTHOCHTHCS K BHI-
Gopy BHNa QynzaMenTa H crmocofa HMOAIOTOBKH OCHOBaHHs
NPH HAJHYHE rpyHTOBHX ycioBuii II THma ¢ BeaHwnHO#
BO3MOXHQfi NMpocafkd OT coOcTReHHOro Beca TpyHToB Go-
gee 30 cM. B 3THX ciayuasx He3aBHCHMO OT BEJAHYMHK
BHEIUHHX Harpy3oK, nepefaBaeMux (YyHAAMEHTY OT Beca
35QHHA ¥ COOPYXeHHH, NIpocajlka IPYHTOB B pesyJbraTe HX

3aMauMBaNHs MOMKET BHS3BaTh CTOMb CYIIECTBEHHOE NOMOJI-
HHTEJbHOE HarpyXeHHe CBall CHNAMH HeratTHBHOrO TPEHHH,
4TO Hecyuias cnocolHOCTh BHCAMHX CBAal MO TPYHTY oOKa-
XKeren neoGecnedensofi. Beuay storo oGcrosrtesscTBa B
<PyKOBOJICTE® 10 HPOEKTHPOBAHHIO CBaMHBLIX (YyHZaMeH-
TOB 3A4aHHA H COOPYMEHHH, BO3BOAKMBIX Ha NPOCaNOYHHX
rpyuraxy (M, Crpofiuspar, 1969) conporasierue no Goxo-
BOR NOBEPXHOCTH CBall B NPOCAaJOYHHIX IPYHTaxX B IPYHTO-
BeiX yoaosrax Il Ttama no mpPoCamOUHOCTH NIPHHHMANOCH
paBHHM Hymo. B macrosmeM CHull comportuBieHEe no
HEeKOTOPOH (HHXKHeH) dvacTH GOKOBOH NHOBepXHOCTH cBaft
BBOAMTCA B pacteT B cOOTBETCTBUH ¢ dopmynofi {75 (28)].
OcoGeHHO BeJMKH M ONAacHH CHJABl HEraTHBHOTO TPeHHd
IpH 3aJIETaHHA NPOCAJOYHHX CJIOEB I'PYHTOB CO 3HAYHTENh-
HOft BeJIMUHHOM OTHGCHTEBHOA mpocasodHocTH (Onp>0,02)
Ha ray6unax Gojee 10 M OT HOBEPXHOCTH 3eMJH. B 3THX
0c060 TANKEAHX TDYHTOBHX YCJHOBHAX, Kak MPABHIO, .OKa-
3HIBaeTCHA HEJOCTATOYHON NpPOpesKa BCeX CJIOEB NPOCAaAOU-
HOTO T'PYHTa C OCTaBJIeHHeM HHXKHHX KOHUOB cBaff B mHe-
npocafiouHHX CYCAHHKaX, a TpeGyeTca HX saray6/eHHe B
CIOH MaJOCKHMAeMbiX HJIH MPAKTHYECKH HECXKHMaeMbiX KO-
peHHRIX TOPOA.

Ilpu npoeKTAPOBaHHH CBaRHHX (GYHNAMEHTOB 3RaHAN
H COOpYJKeHHA HA MPOCAAOYHHX IPYHTaX YYHTHIBaeTCHd BO3-
MONKHHH XapaKkTep 3aMavHMBagHA OCHOBaHHA B nepHoj
CTPOHTENIECTBA B SKCIUIYyATANHH.

BosmoxHH B Takue cJydaH CTPOHTEJLCTBA, KOTAA 3a-
MavYHBaHHe OCHOBaHMA BooOule . Hcxmoseno, Hanpumep,
BO3BeJieHHe OfOp JIMHHI 3neKTpoNepenadyH B He3aceseHHOM
MeCTHOCTE 0e3 HAapyIleHHA myTeR eCTeCTBEHHOIO CTOKa no-
BEPXHOCTHHX BOJ,.

Ilo xapakTepy W HanmpaB/eHHI0 3aMaUHBAHHA cClaefyeT
pasjM9aTh JABa OCHOBHHIX cJYyJasi: BO3MOXHOe aBapHiiHoe
3aMayHBaHHe TIDYHTOB OCHOBAaHHS H BO3MOXHHA NOABEM
YPOBHSI TPYHTOBHIX BOJ. Ha 3aCTPaHBaeMOf IJoOMajKe.

Ilox apapmilHHIM ROHHMa3eTcH 3aMadYdBaHHe TPYHTOB
BCJEACTBHE Da3JHYHLIX BHe3aNHHX HOBPeXAeHHA B HHXKe-
HEPHHX KOMMYHHKaUMAX. HeCYWIHX BOAY, JMHGO B pe3ynbra-
Te CHCTEMaTHYECKHX yTedeK BOAN H3 HEMCIIPABHHX cereil
H coeJHHeHHN, BH3LIBAKCIBEX NOCTelleHHOe 3aMaYHBaHHe
IrPYHTOB TOJIIM B HamnpaBjeHHH cBepxXy BHH3. Ilociegnee
0cOGeHHO ONacHO H XapaKTepHO HJisi CHCTeM KAaHAaJH3alluH.
Coraacno n. 4.5 raasu CHull 1I-15-74, pasauuaoTr mecr-
HOe H HHTeHCHBHOE 3aMayHBAHUA KaK DasHOBHAHOCTH apa-
puiiHoro.

ITonnem ypoBHA TPYHTOBEIX BOX Ha 3acTpOeHHOHl Tep-
PHTODPHH IPOHCXOAHT BCJACACTBHE PSJA NPHYHH:

a) NpH yCTpoficTBe BOAOXPARMANUL BOJIH3H 3aCTpPOEH-
HOro paifiona B pesyqasraTe QHABTPAHH BOAH H3 BOXOXpA-
HHJIHILA;

6) NpH HaJHMYHH MOKPOre TEXHOJOTHYECKOr0 mpoliecca
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B 3MlaHHH HAH COOPYHeHHH mnGo NpH HANAYHA TEXHOMNO-
r'HH, Tpe6youtei GOABIIOro BOAOROTPel/IeHN;

B) NpH HENPaBHJLHOM OTBOAE MOBEPXHOCTHHX BOJ,
JOBYCKAOIeM HX HH(HIbTPALHIO B I'PYHT;

r) B peayJisTaTe CHCTEMAaTHYeCKHX yTeuek BOAH M3 HH-
JKeHepHHX KOMMYHHKaNH#, HeCYllHX BOAY.

Caenyer pasnaugaTh CAY9aH, KOra NOAbeM YPOBHA
BOAH HeBo3MOXKeH. Hanpumep, npu ycrpoficTBe coopyike-
HHf 1o BepXy HJH Ha CKJOHAaX TVIYOOKHX BHEMOK, KOrAa
ocHOBaHHe He MOXeT OHTb 3aTOIVIEHO B HampaB/ieHHM
CHH3Y BBEpX.

B o6mem cayuae nmpy BOSMOXHOCTH aBapHAHOrO 3ama-
YHBaHHA HJH TOABEMa YPOBHS I'DYHTOBHX BOJ HpeAycMaTt-
pHBaercs, YTO BCH TOJINA, CAOXKEHHA® NPOCAAOYHHM TPYyH-
TOM, MOXeT GHTh MOJBOCTHIO 3aModeHa, IlpoekTmpoBanie
cBailinoro ¢yHaaMenTa BejeTcd H3 YCJOBHH NOJHOro 3ama-
SHBAaHHA, TaK KaK 3TO HAHXYAUIHA pacdeTHufi ciAydai,
NpHHHEMAaSA, YTO NOJHOCTHIO 3aMOYEHHBIE IPYHTH HMEIOT CTe-
nenb BoAoHachifienns G>0,8. Ilpu oToM cireayer HMeTsb
B BHAY, 9TO OCHOBaHHe 4acTH cBafiHoro ¢yHzamenta 3ma-
9HTeJbHHX Pa3MepoR B NaaHe JuGo coceamero ¢yxnamen-
Ta MOMeT OHTb He 3aMOYEHO, YTO NOTpe6GyeT NMPOBEACHHSA
pacyera KOHCTPYKOHI HA HEPaBHOMEPHYIG OCAAKY.

B orpenpHHX ciyuasx, oTOGpaHHHX HPOEKTROX opra-
HH3alMefl, MPHE MaJoOM BOZONOTpPeGJCHHM, HanpHMep Ha
pAfe OODBEKTOB CeJIBCKOTO H MajosTaxkuHoro (He Gojee
Tpex STaxe#f) CTpoHTeNnCTBA, BO3BOAUMOre Ha GOJBIIHX
TOJIAX NPOCAAOYHOrO TPYHTA, OTHOCAIMMXCA K FPYHTOBHIM
yeiosuaM Il TAma mo mpocamouHOCTH, AOMYCKaeTCR MPOEK-
THPOBaTh cBafiHbie (YyHJaMEHTH H3 YCJOBHH 3aMauHBaHHS
He Ha BCIO TOJMHLY, HCK/IIOYas BO3MOXHOCTH HPOCAAKH
IPYHTOB 0T COGCTBEHHOrO Beca.

Ilpu npoexkTHpoBaHuE 3xaHHi H coopyXeHAH, BOSBO-
JUMHX Ha APOCafOYHHX IPYHTaX, BCerAa B GOJBIIEM HJH
MeHbllieM OGbeMe, MpelycMaTpHBAETCH BHIIOJNHEHHE KOMI-
JieKca BOZOSAIUMTHHIX MEpOUpHATHA B 3aBHCHMOCTH OT TH-
Ma TPYHTOBHX YCJOBHA IO NPOCaZOYHOCTH H BEJAYHHE
BO3MOXKHOR NPOCAaAKH TI'PYHTOB MOA COOCTBEHHBIM BecOM.
Tak, TpeGoBaHHS K KOMNOHOBKE reHepa/ibHOro nJaHa 3a-
CTPORKH TepPPHTODHH, K BepTHKAJBbHOR MAaHHPOBKe NIOIXA-
[OK, K OpraHH30BaHHOMY OTBOAY BOAW H3 SAaHHA M CO-
OpYKeHMH, a TaKKe C HX KPHII B JHBHECTOGHYIO CETh AB-
AfIOTCA  OOUIMMH  JJiT  CTPOHTEJBCTBA Ha UPOCafO4HBIX
TPyHTax He3aBHCHMO OT THna ¢yHaaMenra, TpeGoBaHHd
9TH H3JOMeHH B «PyKoBOACTBE MO NPOEKTHPOBAHHIO OC-
HOBanuf sfamuf m coopyxeunfis (M. Crpofimagar, 1978).
TaMm xke npHpefieHn TPeGOBAHUA K YCHJEHHOA BOAO3AMLATE,
ycTpauBaeMo#t B rpyHToBHX ycnosuax II THma mo npoca-
JIOUHOCTH, a TpeGoBaHMsA K NMPOKAaAKe MarHCTpaibHHX ce-
Tefl, Wecymux Boay, npuBefeHH B rsiase CHall 11-31-74
«BonockaGxenne. Hapyxnnle ceTH H COOPYIKEHHA».

B rpyuroBHX ycaoBuax. II THma mo npocamodnocTd
OpH BOSMOXKHOH BeJHYHHE NMPOCAAKH TPYHTOB OT cOGCTBEH-
HOTO Beca, npeBnmaromieii 30 cM, MPOKNAAAKY BCeX HHXKe-
HEPHHX KOMMYHHKauu#l, HecymuX BOAY, DEKOMeHAyeTCs
BECTH B MPOXOJAHHX KOJVIEKTOpax.

B nocaeanne rogn B CBS3H ¢ o6UAM yBeJHYeHHeM BO-
JonorpeGiennst B HaceJCHHHX NYHKTax H HA NpOMbIIIJEH-
HHX OpeANDHATHAX, OCOGEHHO B CBASH C Pa3BHTHEM ceTell
Tenyiopukangn H o60pyNOBaHAEM XXHJIHX 3AAHHA TOPATHM
BOJOCHAGKEHHEM, YIaCTHJHCH CAYJaH NPOMaYHBaHHA TOJIN
TPOCAJIOYHHX TPYHTOB H YBEJHMYHJACh CKOPOCTh MOABEMa
YPOBHA FPYHTOBHX BOA. B TAXeJHX rpynuoBHIX YCNOBHAX
Il THna mo WMpOCaZOYHOCTH, KOTAAa BO3MOXHA Mpocajka OT
JieficTBHs COOGCTBEHHOIO Beca FPYHTOB NpesHiiaer 30 cM,
Ha 3T0 OOCTOATENBCTBO HEOGXOAHMO OGParATb O0coG0e BHH-
maHye. Takne QakTh AONKHH OHTH CBOEBPEMEHHO OGHApY-
HKEeHH NyTeM HpOBeleHHs CHCTEMAaTHYECKHX HaGJlo/leRuil 3a
YPOBHEM HOABEMAa TPYHTOBHIX BOA H 32 OCaflKaMH OTAeNb-
HBIX 38aR¥fl H COOpYXKeHuH.

B Taxennx rpyHtoBHX ycaopHsax II tenma mo mpoca-
JOYHOCTH HE3aBHCHMO OT NPHMEHAEMOro THNa (yHAaMeH-
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Ta AONXHH co6f0RaThed M HEKOTOPHE KOHCTPYXTHBHLEG
MeponpusaTHi, K HHM cieyeT OTHECTH pa3pesKy spauufi
H COOPYXKeHHA OCAafI0YHHMH LIBAMH Ha OTAEJbHHE XeCT-
KHe OTCEeKH, a TaKkKe obecliedeHHe BO3MOXXHOCTH PHXTOB-
KH NOAKPAHOBHX NyTefi Y NPOMbILNEHHHX COOPYXKeHHMR
Ha BeJHYHHY He MeHee !/ pacueTHOH NpPOCajKH rPyHTOB
OT COGCTBEHHOTO BECA BHILENEXKAIIHX c/oeB B Hp.

9.2. B mpocagodHelx FPYHTAaX NOMHMO cBafl, yKa-
3aHHHX B pasfiene 2 HacTosfiiiefi raaBH, AOHycKaeTcs
NPHMEHATb TakKe HaGHBHHe GeTOHHBie H XeXe3o6eron-
Hele cBaH AHaMeTpoM Ao 500 MM BKIOUHTENLHO, YCT-
parBaeMHe B NMPOOYPEHHHX CKBaxKHHax ¢ 3aboeM, yn-
JOTHEHHHM TpamOoBaHHeM Ha rAy6HHY Re MeHee 3d
(rie d — AHaMETP CKBaXKUHHL).

K n. 9.2. Bacaane GyponaGuBHEe cBad OGHYHOA KOHCT-
PYKUHH H 3HauATeAbHOA gmumu (Gosee 10 M), npopesaio-
ImHe NpocajiouHHe IPYHTH, NepeflaloT HarpysKy B OCHOBHOM
gepe3 GoxoBylo HoBepxHocth, Ha HMIKEHA KoHeln BIIOTH
IO TUpeAeAbHOA HArpy3kH, mpejulecTByiomiefi cpHBY CBaH,
NPHXOAATCA OOHYHO OKoyio 109% of6mero cCONpOTHB/ACHHA.
Bo BpeMs cpHBa CBaH HaIpAXeHHe I[IQ HHXHEMY KOHLY
pacTeT, OIHAKO 3TO YBeJHUEHHE CONPOTHBAEHHS HENL3s
BBOAHTb B pacueT BBHAY TOrO, YTO OCAJAKH CBAad NIPH 3TOM
yXe, Kak OpaBHJO, NpeBHmaioT gomyctumue. as Toro
9T00H YBeNHUHTh CONPOTHBJEHHe GypoHaGHBHMX cBafk HO
HHKHEMY KOHIY, UeNeco06pasHO NPeRBapHTEABHO YIJIOT-
HHTH 3260# NPoGYpPeHEHX CKBAXKHH NyTeM HPOGHBKH rpyH-
Ta H BTpaMGOBHBaRHA B Hero meGHA. JlHameTp CKBaKHH,
AN KOTOPHX A0 mOcHelHero BpemeRH Gunna paspaGorama
KOHCTPYKHHA TPaMGOBOK H TEXHOJOTHA YIIOTHeHHS, He
upesnimaa 500 um. B HacTosiiee Bpems oGopyaopanme H
TEXHOJIOTHsI YIIOTHeHHA 3a60s Pa3paGoTaHH O CKBAKHAH
JAdamerpoM xo 1000 mm.

Hecymas cnocoGHOCTs Taxol CBaM yCTaHABAHBaeTca
NpoBe/IcHAEM CTATHYECKOIO MHCNHTAHAA CBaH ¢ 3aMavl-
BaHHEM OCHOBaHHA. [ NpelBapHTeNbHHX pacdeTos AO-
nyckaercd NpHHEMATh pacueTHOe CONPOTHB/EHHe MO HHXK-
HEeMY KOHIY cBaff ¢ yNJIOTHeHHHIM 3a00eM Kak jJis 3aGHB-
HHX cBail.

ConpoTHB/ieHHe N0 HIXKHeM KOHLY €Bafi B peayabTaTe
TpoGHBKHE yBeJHUHBaeTCH 4O 3 pas.

9.3. B cayuae, eciim nmo pesynbTaTaM HHXEHEpHHIX
M3HCKaHBA YCTaHOBJEHO, YTO MNOTpYXeHHe 3aGHBHHX
cpali B HPOCAOYHHIX T'PYHTAX 3aTPYNHEHO, B NPOEKTe
AOJKHO HPeXyCMaTPHBATbCA YCTPONCTBO JHAGPHEIX
CKBaXHH, AHAMETP KOTOPHX CJeJyeT Ha3HAYaTb MeHbIIe
pa3sMepa cedenns cBaH Ao 50 MM.

K n. 9.3. Ilorpyxxenne 3a6uBHuX ¢Bak Ba ray6uuy Go-
mee 7 M B NPOCajxO4YHHE TPYHTH MaJoR BA2XHOCTH (NpH
crencHH BiaaxHocTH G<0,5) TpeGyer HcHOAb3OBaHHA Tsi-
JKEAHX MOJIOTOB, GOJBIIOrO KOJHYECTBA YAApOB MOJOTA,
a B HEKOTODHX CJIY1asix BooOlile HEBO3MOXKHO H3-3a MOJOM-
Kd cBail Ipn 3a6HBKe B TBepAble IPYHTH.

Bo m3bexanme TpyaHocTefl, CBA3aHHHX ¢ 3a6HBKOH
cpali B mpocajiounHe FPYHTH, HX CJelyeT HNOTPyXarb ¢
YCTPOACTBOM JANEPHHIX CKBaXKHH.

JlanepHHe CKBaXHMHH NpoGYypHBAlOTCA 110 LUEHTPY 6y-
AyHlelt caan AHamMeTpoM He MeHee 100 MM u He Gosee cTo-
POHH NONEPEYHOro CeYeHHs CBaH 3a BHueroM 50 mm. Jimm.
Ha JuJAepHHX CKBaXHH JOJKHA OHTh MeHbille raAyGHHE
NOrPYXeHAS CBAaH HA BeJWuHHy, pasHylo 3d, rae d — ama-
MeTp CBaH, HO He MeHee 1 M. DTO HeOGXOAHMO AJs 06pa30-
paHus YIJIOTHEHHOTO fAApa MOJ HUMKHHM KOHIOM CBaH, Kak
5TO HMeeT MeCTO Yy 3abuBHHX cBafl, norpyxaeMux Ge3
ycrpoficTea JHAepPHHX cKBaxuH. Iloche yerpoficTBa Jmmep-
HHMX CKBaXHH HeJecooOpasHo HX 3ajHTh Bomoli 2 pa3a
H BHAEpXKaTh He MeHee | cyT Ko Havana 3a6ueKH cBafl.

9.4. [Ipn AHXeHEPHO-reoJOrATCCKHX A3HICKaHAAX Ha
CTPOUTENBLHHX IJIOUIAAKAX, CJHOXKEHHHX MPOCaJOYHHMH
IPYHTaMH, CJeLyeT ONpelesaTs THI FPYHTOBHX YCJHOBHA
00 NPOCRAOYHOCTH H BHIAENATH CJOH TPYHTA C OTHOCH-



TeNLHOR NPOCAZOYHOCTHIO 8,p<<0,02 npu pasieHEn p=

=3 xrc/cM2,

Ha sacTpanBaeMoli TepPHTODHH ROJIKEH OHTH THIa-
TE/bHO M3YYeH THAPOTreOJNIOTHIeCKHA pPeKHM TIPYHTOBHIX
BOA M JaH NPOTHOS BO3MOXKHOTD €ro H3MeHeHHs B me-
PUOA SKCINIyaTallMd NPOCKTHPYEMHX H CYLIECTBYIOIMHX
3JaHHA ¥ COOPYXKEeHHH.

K n. 9.4. Hasnauenne paamepoB cBaifl npu NpOeKTHPO-
BaHHH H TpeXje BCero MX JUIMHB, a TaKXe pacueT cBai
N0 TPYHTY NMPOH3BOAATCS B 3aBHCHMOCTH OT THMA CPYHTO-
BHX YcJOBHIE mo mpocagouHoctd. [loaToMy B cocTaB MHXKe-
HEPHO-TEOJIOTHYECKHX H3LICKAaHHA Ha CTPOHTEJIbHHIX RJO-
IaJKaX, CJAOMKEHHLIX NPOCafOYHEMH FPYHTaMH, BXORHT -ON-
pelefeHHe THIA TPYHTOBHIX YCJOBHII MO NPOCafo4yHOCTH. Bo
BHOBb OCBaHBaeMHIX DafiOHAX THN TPYHTOBHIX YCJAOBHH NO
NpoCaflOYHOCTH ONpeAeNseTCs MyTeM NMPOBEAEHHSA MJHTENb-
HOTO ONLITHOTO 3aMauyMBaHHS IPYHTA M3 KorJoBaHa. [Tapan-
JeNTbHO NMPOBORMTCA WypdoBaHHE Ha BCIO rayGuny 3anera-
HUs [POCAJOYHOA TOMUIM C ompefesieHHeM myTeM Jabopa-
TOPHBIX  HCMHITAHHA Ha  NPOCaZOYHOCTb  BO3MOKHOM
BeIMYHHLI TPOCAAKH I'DYHTOB NOJA COOCTBEHHHIM BECOM BHI-
llefeKaluX cJoes, T.e, MO APHPOAHHM KaBleHueM. [lpm
9TOM HaXOJAMTCH TPaHHIA, HHKe KOTOpoft CJOM TpyHTa Xa-
gaxrepnayro'rc;r BE/HYHHOH OTHOCHTEJIbHOB INPOCaZOYHOCTH

p<0,02 mox nasneHuem p=3 Krc/cm?, [Tocnennee neoG-
XOAUMO AJS1 NPeABAPHTEJbLHOTO, BHINOJHAEMOro Ha CTajHM
TeXHWYECKOrO IIPOeKTa Ha3HAueHHs HAJHHH CBaW B TPYHTO-
BHX ycl1oBHAX | THma no mpocamoyHocTH. B rpyHTOBHIX
yeaoBusax Il Tuma no npocamoyHOCTH BCs  HPOCafodHas
TOJIA KOJKHA NPOPe3aThCsi CBasfAMHU. 1[pHAHMaeMule B npo-
exTe pasMepHl CBaH B MPOCAJOYHHX FPYHTAX YCTaHABJIHBA-
OTCA TOJIBKO TIOC/Ee OnpeleseHHs HX PaKTHIeCKOR Hecylied
CnocoOGHOCTH, KaK NPaBHJIO, C HCMOJAb3OBAHHEM PeE3yJbLTATOB
CTaTHYECKHX MCNHITaHHA cBaff ¢ 3aMadyHBaHHEM TPYHTOB.

Hsyuenue TrHIPOre0JIOTHYECKOrO peXHMa T[PYHTOBHIX
BOA H BO3MOMKHOCTH €ro M3MEHEHHs B NepPHOA 3SKCIyaTa-
IMH 3JaHHA M COOPYXeHUHA Heo6XOAWMO JUIA NPOrHO3a
CKOPOCTH IIOABEMA YPOBHS FPYHTOBHX BOL H B CBA3h C
STHM 3aMau¥BaHHS NPOCafo4HOM Toxfuu cuusy seepx. Ta-
KM 06pa3soM, B 3aBUCHMOCTH OT Pe3YJbTaTOB NMPOTHO3HPO-
BaHHS YCJOBHH M peXXHMa 3aMaudBaHHs PellaeTCs BOMPOC
0 pacyeTHOM cCJydae — OYAYT JH 3TO YCJIOBHS aBapHHHOro
3aMayMBaHHA HJH BMeCT€ C TeM YCJIOBHS BO3MOKHOTO
NoAbeMa yPOBHS TPYHTOBHIX BOA.

9.5. Ipocanoutbie # ApyrHe BHABI TPYHTOB, UPOYU-
HOCTHHE M JedOopMalHOHHBIE XapPaKTEPHCTHKH KOTOPHX
CHHIKAIOTCA NPH 3aMayuBaHHH, BO BCEX CJy4yasx npd
TosmuHe cof 20 30 M peKOMEHAYeTCS HOJIHOCTBIO Npo-
pesartb cBasiMiL.

Ecin mpope3ka yKasaHHOrO CJOf NPOCAXOUHBIX
IPYHTOB NPHMEHHTENHHO K KOHKPETHHM YCJIOBHAM CTPO-
HTENBCTBA 3RAHHS HJIH COOPYXKEHHS S5KOHOMHYECKH He-
nenecoo6pasHa, TO B TIPYHTOBHIX ycioBusx I Tuana no
HPOCaJCYHOCTH JONYCKAeTCs YCTPOHCTBO CBaii ¢ 3aray6-
JIeHHEeM HX HHUKHHX KOHIIOB HE MeHee yeM Ha | M B caoil
CPYHTa C OTHOCHTEJNbLHOM OPOCAZOUHOCTBIO Onp<<0,02
(npH naBjeHHH 3 Krc/cM2, HO He MeHee BeJHYHHH NpH-
POZHOrO JaBJEHHS B TPYHTE OT Beca BHIIENeXaliHx
CACEB).

[Tpameuanus: 1. Tlpu npoeKTHPOBaHHH CBafHKIX
¢yHaaMEHTOB ONOp MOCTOB H (pyHZAaMeHTOB H3 CBaf-
o6onouek JOOHX 3MaHHE H COOPYXKEHHH NONXKHaA ape-
IycMaTpUBaTbCsA, KaK NpaBHJO, MOJHAA Mpope3Kka TPyH-
T4 NPOCANOYHONH TOMUIN W 3arayGJieHHe HH)XXHHX KOHLIOB
cBaf B HeNpOC2A0YHblE IPYHTHI.

2. Cpav M CBaH-KOJNOHHH AJS MAaJO3TAXHBIX 31aHAHA
IV kaacca nomyckaeTcss OomApaTh HMXKHHMH KOHIaMH Ha
THpPOCaNOYHEIe TPYHTH ¢ OTHOCHTEJNbHO!N NPOCaAOYHOCTLIO
Oop>0,02 mpy nasnennu 3 krc/em?, ecaH TpH  3TOM
obecneunBaercs TpebyeMasi mo pacyeTy Hecymias CIO-
cobHoCcTh cBali mo rpyurty ochoBanus. Taxok cnoco6
ONHpaHHsd AONYCKAaeTCsl TaKKe NPEMEHATb AJdsf CBaff R
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cBafi-koJiouH, pabortaomux B rpyHtax II THma no npo-
CaJIOYHOCTH, €CAH MO NPOFHO3Y B COOTBETCTBHH C THA<
POTEOJIOTHYECKHMH YCJOBHAMH U YCJOBHAMH 3KCHJIyaTa-«
LLHH 3XaHHA M COOPYKEHHA HEeBO3MOXKeH MOAbEeM YPOBHA
TPYHTOBHX BOJ H aBapufiHoe 3aMayuBaHue FPYHTOB H,
CJEeOBATEILHO, HEBO3MOXKHA NMPOCAAKa rPyHTOB OT Cc0O-
CTBEHHOTO Beca BHIUeJeXallHX CJ0eB IPYHTa.

K n. 95. Ilox npocamoyHOCTbi0 TpPYHTa, COTJNACHO
CHull, nonuMaeTcs ero cnoco0HOCTb B HEKOTOPOM Hamps-
JKeHHOM COCTOSIHHH NIpH 3aMadHBaHHH XaBaTh AONOJHHTENb-
Hule ocankyu, OCHOBHHIM KPHTeDHEM MPOCAROUYHOCTH FPYHTOB
NpH 3TOM SBJSAETCS IOKa3aTedb CTENEHH HX CKHMaeMOCTH
NP 3aMauyHBaHHu 6e3 BO3MOXKHOCTH 6OKOBOro pacUIHPeHHs
B CTOPOHBI. YueT 5THX AedopManuil CKaTUS NPOH3BOLHTCA
NPH BeJHYHHe OTHOCHTEJbHOM MPOCaZOYHOCTH IPYHTOB Onp ==
=0,01 (rnapa CHull 11-15-74, mp. 2.13, 2.14 u 4.1).

OnHaKo pacCMOTpeHHe MOBejeHHs CBafi B IPYHTOBHIX
yeaosusx I THNa nmo mpocafCuHOCTH NP 3aMAYHBAHHH OC-
HOBaHHA yKa3biBaeT Ha TO, YTO OCTaTO4HHE JAedopManHH
TPyHTa B OCHOBAaHHH CBafi NpH BO3PACTaHHH BepPTHKAJLHOR
Harpyskd BIJIOTh OO NpeAeNbHOro 3HAYEHHS YPe3BHUAHHO
MaJlll — Kak NpaBHJo, He npesbiwaoT 10 MM, [Ipu nesna-
YUTEJHLHOM IpeBHIEHHH NpeielbHOH Harpy3KH NMPOHUCXOMMT
TaK HA3HBaeMHH «CPHB CBai» — CBasd NOJYyJaeT yxe He3a-
TyXxawlHe OCajaKH, CBA3aHHHE ¢ pa3pylieHHeM OCHOBaHHA.
HccrenoBannsi nokasasy, 9To Hecyumlas CmocoGHOCTb CBaH
H cBadHHX (YHIAMEHTOB CHHXXAETCA MNpd 3aMadHBaHHH
BCJEACTEHE CYLIECTBEHHOTO YMEHBbIUEHHSi NMPOYHOCTH rpyH-
Ta, B OCHOBHOM 32 CYe€T YMCHbHICHHS ero CienjeHHs. Cuu-
XKeHHe Hecymed cnocoGHOCTH CBafi OT 3aMayHBaHHA OCHO=
BaHAA B HEKOTOPHX NPOCAAOCYHHX IPYHTAX MOXKeET AOCTHI-
HyTb 60% u GoJjiee, IOSTOMY OPH HeOOJLIIONR TOJMIHHE CNOR
HMX, KaK IPaBHJIO, PEKOMEHAYeTCs1 Mpope3aTh CBAasiMH H 3a-
ray6aarecs B HempocajouHue rpyHTH. Kak yxke Geio yxd-
33HO B NOACHEeHHAX K M. 9.4, IPHRATHE B NpPGeKTe pasMepH
cBafl H mpexJae BCETO HX NJHHAa B NMPOCAROYHHX, KaK H B
Ao6bIX APYrHX TPyHTax NoJXKHA obecneduTb HEOGXOAMMYIO
Hecyllylo CnocoOGHOCTb NPH AONYCTHMHX OCAaAKaX Kaxxoro
NPOEKTHPYEMOTO 3AaHUA M cOoOpyKeHHs. Ecim moanas mpo-
peska CJ0os NPOCARXOYHHIX FPYHTOB NPH MNPOEKTHPOBAHWH
3aHusd HJIH COODYXKEeHHS 3hOHOMHYECCKH Hene.necooﬁpasua,
HalpUMep CTPOHTEJNBbCTBO MAJIO3TaXKHOrO 3MaHU] HA TOJE
NPOCaZOYHOrO TpyHTa, mpeBnmaroomed 10 M, To B rpynro-
BHX ycaoBuax | THma no NPoCagoOYHOCTH NONYCKAETCH 3a-
rayGJeHHe HUKHHAX KOHIOB B cJaafonpocaloyHble TPYHTH
C OTHOCHTEJBLHO® MPOCafouHOCThIO 8np<<0,02 won naeienu-
em 3 Krc/em? npu obecnedeHun TpeGyeMoill MPOEKTOM Hecy-
et CMOCOGHOCTH CBaH MO TPYHTY OCHOBAMHR H YAOBJETBO-
peHHH pacyeTa OCHOBaHHUA cBaftHoro ¢yHZaMeHTa Mo e«
dopmauuaM (ocalKke H KpPeHY) B COOTBETCTBUH C Pa3AesIOM
7 Hacrosuero PykoBoxcTBa.

HonycKkaeTcss OmHpaTh HHIXKHHE KOHHB cBafi wa mnpo-
CafloYHbie TPYHTH C OTHOCHTEJNbHOA APOCAaLOYHOCTBIO Onp=>
=0,02 npu znaejeHHH 3 Kr¢/cM? A MafO3TaXKHBIX 31a+
Hifl OpH ofecnedyeHHR Hecyllefi cNOcCOGHOCTH cBai MO IPyH=~
TY OCHOBaHMsl B JAOMYCTHMHX IO PacyeTy UX OCaloK B IPVH-
TOBHIX ycicBHsX | Thma mo mpocajgounacrd, a Bo II Ttume,
KpoMe TOro, HPH HCKIIOYEHHH BO3MOXKHOCTH NPOCAIKH
TPYHTOB Iton COGCTBeHHLIM BECOM BHILEJeXKAUINX CJ0eB.

9.6. Pacwer cBafi wim cBafi-06009eK MO Hecymied
CIIOCOGHOCTH, a TAKiKe pacdeT HX Ha COBMECTHOe jeficT-
BHE BEePTHKAJbHLIX B TOPH3OHTAJBHHX HATPY30K H MO~
MEHTOB HpH YycrpolicTBe ¢GyHRaMEHTOB B MPOCAMOYHEIX
rPyHTAaxX cJgeAyeT (POBOAHTb B COOTBETCTBHH C YKa3a-
HHESIMH paslena 5 ¥ NpUNoKeHHs K HAcTosilell riase
C YUeTOM CJeAYIONIHX AONOTHATEJIbHHX YCJOBHI:

a) ecAn BO3MOKHO MeCTHOE HJIH aBapHHAHOE 3aMa-
4HBaHHe MPYHTOB Au60 noibeM YPOBHS TPYHTOBHX BOI,
pacyeTHHle COMPOTHUBJEHHA MNPOCAAOTHLIX TPYHTOB NOX
HHXXHHM KOHLUOM R u Ha 60oKoBO#i noeepxHoctH f csau
(ta6a. 1, 2 u 7), koapduuuenT nponopunoHansaocTds K
(Ta6a. 1 npuaoxkKeHus K HacTosiell rjaBe) W MOAYIb
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nedopmanun E careayeT npHHHMATH NO BEJNYHHE NMOKa-
3aTeNs KOHCHCTEHUHM IpynTa Iz, cOOTBeTCTBYIOmief yc-
JIOBHI0 3aMauHBAaRHs NPOCAAOYHOTO TPYHTA IO CTENEHH
BaaxHocth G > 0,8 1 onpeneasieMoit mo QopmyJe

0,9y
w th

s
I, = ————WL —Ww, 146 (27))
rze € — KO3 QHUHeHT NOOPHCTOCTH MPOCaROYHOTO

TPYHTa;
Yw — YHOeJbHHA BeC BOAbI, NIPHHAMAEeMHHR yw =
={ tc/m3,

Ys — yHAeJbHHIA BEC 'PyHTa, T¢/M3;
Wp B W, — BaaxHOCTb NPOCANOYHOTO TPYHTA COOT-

BeTCTBEHHO Ha TPaHHIe PACKATHBAHHA H
Ha rpaHHie TEKYYeCTH B AO0JAX eAHHHUL.
npy Iy <<0,4 cnenyer npuaumats I1=0,4,

6) eciiH BO3MOXKHC TOJbKO MeCTHOe aBaphiiHOoe 3a-
MauyHBaHHe 4aCTH TPYHTa OPOCANOYHON TOJNMIH B Npele-
Jax AJMHB CBaH, TO ODpeleseHHHEe yYKa3aHHHIM B NOI-~
NYHKTe «a» cnoco6oM pacueTHHE CONPOTHBJEHHS Npoca-
ILOYHLIX TPYHTOB R u | cienyer yMHOXKATbh Ha AONOJHHU-
TeJIbHbI KO3((uuHEHT ycaoBHA paGorsl my=1,4;

B) eClH B COOTBETCTBHH € THAPOreOJOrHYECKHMH
VCJOBHSIME H YCJOBHSIMH 3KCUJAYaTalHH 30aHUA W CO-
OpYXeHH TOABEM YPOBHR TPYHTOBLIX BOA HJIR MECTHOE
3aMayHBaHWe MIPOCAAOYHRIX TFPYHTOB OCHOBaHHA cBafl
HEBO3MOXHB, TO pacyeTHble CONPOTHBJEHHSI TPYHTOB
nod HHKHHM KOHHOM R # Ha GOkoBo#l moepxHoCTH [
cBafi u cBafi-o6oJyouek cjieayer omfpegensTs o Taba 1,
2 u 7, a koadpduunent K — no tabn 1 npunoxKeHus K
HacTosed rJaBe B COOTBETCTBHH C (PAKTHIECKOH BeJH-
YYHOR NOKa3aTeJsi KOHCUCTEHHIHH TPYHTA B NPHPOAHOM
saseranuu. [1pn 3ToM mnpeanosaraercs, 9T0O BO3MOXKHO
Me/JIeHHOe NOBHILEeHNE BAAXKHOCTH NPOCAAQUHOTO CPYH-
Ta OCHOBaHHS KO BJAXHOCTH Ha TpPaHHile PaCKaTHBaHHA
Wp, BLI3BIBAeMOro HApymEHHeM {IPUPOAHHIX YCAOBHI
HCIapeHus, eCJH IPUPOAHAS BAAXKHOCTb TPYHTA A0 Ha>
yaja CTpOUTEJbCTBA Gbla MeHblie Biaxuocrn Wy, IMo-
STOMY XapaKTePHCTHKH TPYHTOB HOJXKHB [PHHUMATHCH
npu BaaxHoctd W=Wp,, a B cayuae, ecsiw A0 Hayana
cTpoutenscrea W>Wp, 10 npu bakTHYeCKON NPHPOA-
HOH BJIa)KHOCTH TpyHTa W,

r) ecau paowanka caoxena rpyhtamu Il tuma no
IPOCAaZOYHOCTH, 8 BEJHUHHA OXKHAAeMON NPOCaAKH npe-
BhIHIaeT Npefe/bHO AGNYCKAeMYIO BEAHUYHHY OCALKH AJA
NPOEKTHPYEMOrQ 3AaHUA HJH COOPYKEHHS, TO JNOJKHA
VUHTHIBATBCS BOSMGMKHOCTb NOABACHHS Ha GOKOBOH MO-
BEDXHOCTH cBafl M cBafi-060/04eK HEeraTHBHOTO TDEHHT
IpYHTa NYTeM YMEHbHIEHHS HMX Hecylie# cnocobHOCTH B
COOTBETCTBHH ¢ YKasauusmu M. 9 10 pacrogmeid raasel;

I) ecsai BO3MOXKHO 3aMau¥BaHHe FPYHTOB OCHOBA-
HHA, TO BO BCeX pacueTax 3HAUEHHs YrAa BHYTPEHHEro
TPEHHs @1 H YAENbHOTO CHENAGHUA C1 /A NMPOCaNOYHLIX
rPYHTOB JOJOKHE NIPHHUMATBCS NPHMEHHTENLHO K CJY-
Yal MX NOJHOTO BONOHACHILEHHS, T.€ [OpH CTeneHd
BaaxHoct# rpyHta G > 0,8.

K n. 96 PaccmarpusaeMHIff MYRKT XOAyCKaeT B pacue-

Tax Hecymell crocoBHOCTH cBaft B NPOCAaAOYHBIX TPYHTAX,
HaXOASIUXCS 10K BO3AefCTBHEM BEPTHKAJbHLIX, OPH3OH-
TaJbHLIX HArpy3oK M MOMEHTOB, HCIOAb30BATb METOAHKH,
paspaboTanHble A OOBIYHBIX HEMPOCAXOYHBIX TPYHTOB. ITH
pacyerhl mpUBelleHBl B pasgete 5, B KaueCTBE OCHOBHOIO
¢akTopa, OT KOTOPOro 3aBHCSIT HECYllas CMNOCOGHOCTb H
TOPH30OHTAJNbHbIE [IepeMOUIeHHs CBaM, HCNOMAB3YIOT MOKa3a-
T€Ab KOHCHCTERUHH IpyHTa /1.

IIpocagousble TPYHTH! UPH 3TOM YCJOBHH NMPHBOAATCA
K TpyHTaM, NOJHOCTHIO 3aMOUYCHHHIM BOAOA 1O CTemenH
BRaxuoctn G>=0,9 mytem pacuera no cdopmyne [46(27)].
B rpynroBnix yeaceusax I Tuna no npocaloyHOCTH npy
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BO3MOXHOM TOJbKO aB2pHAHOM MECTHOM 3aMauHBaHHH
TPYHTOB CBepPXy PAacueTHHE CONPOTHBJIEHHS NPOCAAOUHHX
FPYHTOB R 1 | YMHOXAIOTCs Ha AONOJAHHMTEJbHHHA K03ddu-
UHEHT yCc/ioBHi paboTH mg=1,4 ucxona H3 cooGpakeHHH,
9TO aBapuiiHoe 3aMayMBaHHe HOCUT CJYYafiHbfi XapakTep
H B nopaBjfiolieM GOJbUINHCTBE NPAKTHYECKHX ChydaeB
au6o Be npousofimzer, AH60 yTeuka BOAH H3 HEHCOPaBHHX
KOMMYHHKanu#i 6yReT ycTPaHeHa B KOPOTKHH CPOK.
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Puc. 40. PacuerHas cxema

B noscHenuax x n 9.5 yKasaHo, 4To HeCymlas cro-
COGHOCTb CBaH B TPOCALOYHHIX TPYHTaxX 3aBHCHT OT NOKa-
3aTeqell NPOYHOCTH IpyHTa M Hab/moldaeMoe CYLIECTBEHHOE
yYMeHbIICHHe ee IPH 3aMa4YvBaHAU OODBACHAETCH B OCHOBHOM
CHuxXeHHeM cuenfeHus, HMcnonbzoBanue B CHull nokasa-
Tesst KOHCHCTeHUHH [p B 3aMOYEHHOM TDYHTe NPHPOAHOM
TJIOTHOCTH O8BACHAETCA NONLITKOH BBECTH efHHOOOGpa3sue. B
pacyeThl, BLHINOJHAEMBI® OJ5 JIOGHX TPYHTOB, TeM GoJiee
YTO, KaK HPaBHJO, CBAH OMHPArOTCA HHKHAMH KOHIAMH
Ja460 Ha HempocaiOYHBI, KGO0 Ha ciabonpocafoYHblfl FPYHT
¢ 8:p<0,02 mpu p=3 xrc/em? Kpome Toro, yunreiBaercs,
YTO [PH U3LICKAHUAX AJA TPYHTOB HPUBOAATCS TOMBKO HX
npocrefitinve GU3HKO-MeXaHHYECKHe XapaKTePUCTHKH. B cay-
yae, eCJIM N0 AaHHbIM I/{CCJIE[LOBZHHﬁ H3BECTHH HpO‘!HOCTHHe
XapaKTepHCTHKH RJf BCEX CJI0eB IPYHTA, TO pacyeTH HeCy-
mel cnocoGHOCTH cBafi HeJecooOpPa3HO BECTH € y4eTOM HX
BesimuiH. Huxe npuBoaaTcs pacueTHole (GopMyaH, paspa-
GotaHHble s onpeleneHus Hecyiuted cnoco6HocTH cBall B
POCafOYHbIX TPYHTAX HA OCHOBE [IOCTAHOBKH 3aRadH mnpe-
AeJbHOTO PaBHOBECHS IPYHTA B OCHOBAHHH CB2H H PelIeHMs
C HCHOJb30BaHWeM NapaMeTpPOB MPOYHOCTH TPYHTOB: yraa
BHYTPEHHErO TPEHHA @) H YAeJbHOro CUENJIeHHs Cj .

Hecymasn cnoco6uocTh 3a6#BHbX, HaGHBHHX M RaGUB-
HbIX C YWIHpeHHOR nATOM cBaft paccMaTpHBaeTcA CHauaja



6e3 ygeTa BO3MOXKHOM B I'DYHTOBHX ycaosuax Il tuma npo-
CalKH IPYHTOB MOJ COOCTBEHHEIM BecoM, a faJee mo 1. 9.10
€ YYEeTOM NIPOCALKH IPYHTOB.

Hecymas cnocoGHocTb, T, 3a6HBHOH CcBau OPH 3TOM
omnpefensieTcs no popmyJae

b =m (P, 4 Py + Py), (47)

rge m— xoapodunuentr yciopuii paGOTH CBaH, NpPHHUMae-
MBbIH DaBHBIM 1;
Py — comporusnenne Ha yyacTKe CTBoJa CBaH n-+lp
(puc 40), c;
9 — CONPOTHBJIEHHE HA YYacTKe CTBOJA CBaH 1O IO-
BEPXHOCTH yCeueHHOro KOHyca, TC;
Pg— conpoTuBneHne TNOJL HHXKHHM KOHLUOM CBau IO
IIapOBO# [TOBEPXHOCTH, TC;

P =u[n(0,58yntg ¢y +c; )+ Gyt @y +ep) Gl

TIe u— mepuMeTp CBaH, M;
n— y4acToK JJWHBE CBaW, papHHi 12d, HO He GoJsee
6 M;
E— xoaduunenT GOKOBOTO HABJEHHsI TPYHTa, paB-
uuf 0,5;
@ — pacyeTHOe 3HAYeHHe YIJa BHYTDEHHEro TpPEHHd,
rpan;
€] — pacueTHOe 3HayYeHHe YAEJBHOTO CUENJeHHsS TPYH-
Ta, T¢/M?;
ly — y4acTOK AJMMHH CBaH, M, DaBHBIR

(48)

d
L=I+— ~n—b—a, (49)

rie [ — pauHa norpy:KeHHofl yacTH CBaM, M;
d— nuaMmet) HJH CTOPOHA HWONEPEYHOro CeueHus, M;

d
b= -—2—(ctga—1)ctg(p, » M; (50)
o =45° — @, —k¢; , rpax; (51)
€; — cUemJieHHe IpyHTa, T¢/M?;
k — skcnepuMenTanbHO  TOMydeHHbH  Ko3ddunment,

paBuuifi 2 M2-Tpajn/1c;
G — yuacTOK mnorpy:xeusofi cpan, rge 6okoBoe nas-
JeHHe rpyHTa pasHo 0; nas 3a6HBHOH CBaH g=
M;

P,=ayctgp; (y+ad)e;, 1,

(52)
d
rie y = [R1 cos Py + b — (b — "2—) sin® @;—
d
d
rae Ry=— (1 +cteatciger), m; (59
P.’ =0, ( Q2 cos ¢y + an sin? ‘PI) TC, (55)

d z
rze Q2=nl/ (y-}-T—Rlsin(p[) +

g d 2 d
+ [(b—7)sin2q>ll (y+—2— +R1sinq>;). M%; (56)

0 — MakCHMaJbHOE I'J1aBHOe HanpsKeHHe, TC/M?;
o, (1 + singy ) + 2¢; cos @y
1 —sin ¢,

, Gy

G =

Tre 03— MHHHMAaJNbHOE IJIaBHOE HampsiKeHde, 1¢/M?%;

5#

0y =&y, n; (58)
y; — oObeMmHf BeC rpynra, Tc/mMl,
XapaKTepHCTHKH TPYHTA @y, C1, YI ONPERENSIOTCS B BO=
LOHACHINEHHOM COCTOSIHHM.
Pacuetnas marpyska, momyckaeMasa Ha cBaio, ompeje-
Jsiercs no gopmyse
3]

P=—,

™ [59(1)]

rae kg — K03(GhHIHERT HAAEKHOCTH, IPHHHMAEMbIH corJac-
HO n 4 3 CHulIl 11-17-77.

Hecymas cnoco6roctb 6yponaGusHoit cBau onpegess-
eTcsa no dopmyae

@ = m (Pyy + Pon), Tc,
The  m — TO Xe, 4TO U B dopmyne (47);

Py — compoTHBJIEHHE HA y4acTKe CTBOJA cBau n+la,
olipefesseMoe Kak [OJd 3a0HBHOH CBaH Mo

dopmyane (48), npuuem
ly=l—n—a, wm, (61)

(60)

rie n — To xe, 4TO H AJs 3aGUBHOWH CBau;
a — pns HaGUBHOM CBaM, MpHHEMaeMoe paBHEIM 1 M;
Py — CONPOTHBJIEHHE NOJ HUXKHUM KOHLOM CBaH

P2H = kUl F, TC, (62)

rae k— sKCHEPHMEHTAJbHbIH KO>QQUIUEHT NPU AHAMETPe
cBad | M=dz=0,5 M, paBibiit 3,

F —nyomajgp NOMEPeYHOro ceueHusi CBaH, M2

0y — onpefeaserca o ¢popmyie (57).

3HaueHHs XapakTePHCTHK TPYHTA ONpeLessiOTes B 3@+
MOUYEHHOM COCTOSIHHH.

Hecymasn cnocobHocTh 6ypoHaGUBHO# cBad C YLIHPEH=
HOU naTOlN onpeaenseTcd no Gopmysne

D =m(Pyy+ Pay), TC,
TAe  m —TO Xe, uTO H B (GopMmyse (47);
Pyy — conporuBieHse Ha yyacTKe cTBojia cBau n+ly,

onpenesisieMoe Kak AJist 3a6MBHOR cBaH 1o ¢op-
myJae (48), npuuem

ly=l—n—a, m;

(63)

(64)

e ! — gAnHa cBay A0 yUIHPEHMS;
n, a— NPHHUMAIOTCH TAKHMH XKe, Kak Add HaGHBHOM
cBay 6e3 yIIHPEHHOH NATH;

P2Y=kl Ole, TC, (55)

rae k; — KCHepHMeHTaJbHH{I Kosdduument npu 3,5 >
d

> —2‘:>2 u 1 M>d>05 M, roe dy— nuamerp

yHIRpeHUs, PaBHRA 2, npu paune cBad [<T20 my
0y — onpenensiercst no ¢opmyae (57),
Fy —nnomlanb  HanGONbUIEr0  MONEPEYHOTO
YUIHPEHHOR OATH, M2

CeyeHHUus

B rpynToBhIX ycaorHsx Il tuma mo mpocazouyHOCTH Mo~
MHMO CHHXKEHHst Hecymleli COCOGHOCTH CBall OT 3aMadyHBa-«
HHsl OCHOBaHHA, KaK 3TO HMeeT MeCTO B FPYHTOBBIX YCJOBH~
ax | Tuma, NPOHCXOAMT YMCHbIeHHe Hecyule# cnocoGHOCTH
OT peficTBUA NO GOKOBOM NMOBEPXHOCTH CBaf CHJ HETraTHB=
Horo TpeHHs. [locneaHHe BO3HHKAIOT NMPH NpOCajfKe TPYHTO~
BOH TOJIIH NOJ COGCTBEHHHIM BeCcOM BC/AeACTBHE HaBICAHHUS
TPYHTOB Ha CBaM H IPUIPY3KH HX YYeT CHJ HEraTHBHOIro
TpPEHHUs, NONOJHHTENbHO HAarpyxKamollHX cBaH, NPOH3BOAHTCA
coraacio n 9.10.

Pacuer cBall B rpyHTOBHIX ycaoBuax | THma mo mnpo-
cagoudHocTd Ju60 B rpyHTOBHIX ycaoBusix II tunma npu ue«
KJIIOUeHHH BO3MOXKHOCTH MPOCaJkH TPYHTOB moj coBcTBeH-
HBIM BecOM IPYHTOBOH TOJIUM, HAa IOPHSOHTAJBHYIO Harpys-
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XY ® MOMEHTH C YYeTOM YIMPYronJacTHIeCKHX CBOWCTB
MaTepuaja CBaH H TPYHT2 NPOH3BOAHTCH B COOTBETCTBHH
¢ «PexoMeHZAaUUSIMH TO pacueTy cBadl HA rOPHIOHTAJLHbIE
Harpysk# 8 npocafouHnx rpyarax» (M., HUHOCII, 1977).
PexoMenpanun no3BoJAOT NPOH3BECTH pacueT cBafl IO He-
cymefl cnoco6HocTH H Mo Kedopmamusm OT Bo3feHCTBHS
FOPH30HTAJbHOR HATPY3KU # MOMEHTOB YUeT MJIacTHYECKHX
CBOAICTB MaTepHasia CBAM M TPYHTA HPHBOAHT B GOJBUIHH-
CTBE C/y4YaeB K CYHIECTBEHHOMY COKDAIlEHHIO KOJIHUECTBA
apMaTypH H CrnocoGCTBYeT YAEUIEBJEHHIO CTPOUTENBCTBA.
B taAxennx rpyHTroBuix ycnosusx Il Tuna no mpocapouHo-
CTH C BO3MOXHOH BEJHUHHOH NPOCAAKH OT COGCTBEHHOTO
Beca rpyHTOBOW TOJUH cBbiie 30 cM cBau npu ee NPOAB-
JIEHHH OKaKyTCA NPHUTPYKEHHBIMH JOMOJHHTENBHBIMH T[O-
PH3OHTAJBHBIMH CHJIaMH. BeJMuMHa 3THX NOMOJHHTEALHBIX
CHJI 10 HACTOSIIEro BPeMeHH He HCCIeNoBaiach YUYHTHIBas,
yTo ans obecneueHus Hecyllefi CMOCOGHOCTH CBalft H Ha
BePTHKAJLHYIO HATPY3Ky B 3THX KpafiHe TAKEJHIX TPYHTO-
BHX YCJOBHSX NOTpeGYIOTCS, KaK NpPaBHJIO, CBaW OY€HDb
GoNLWOA IJMHBI, Keecoo0Pa3HO TeM HJIM HHBIM W3BECTHHIM
croco6oM HCKJIOYHTh BO3MOKHOCTL INPOSIBJIEHHS MNPOCaAKH
JrGO BOBCE OTKAa3aThCAd B 3TOM CJaydyae OT BapHaHTa cBali-
HOro ¢GyHIaMeHra.

9.7. Hecymaa cnoco6HOCTb cBafi B BHIUTAMIOBaH-
HOM JIOXKE MOXeT HasHauaTbCsi B COOTBETCTBHH C Tpe-
GoBauusMu n 5.7 HAcTOsIMECH TIaBH, KaK A5 3a6uBHLIX
cBafi ¢ HAaKJAOHHBIMHM TIPaHAMH OPHU COOJIONEHHH HONOJ-
HUTeJLHHX TpeGoBaHuM, H3JO0XKeHHBIX B n. 9.6 Hacros-
me#i raaBhl.

K n, 9.7. CBau B BHIUTaMITOBAaHHOM JIO¥e OGpasyoTcH
NyTeM INPeiBapHTENLHOrO BBHITPAMOOBHBAHHS KOTJOBAHA
BIEeMEHTOM 33a0CTPEHHOR KHM3y (OpMbl, TOBTOPAIOWIHM NO
tdopme Gyaymui GyHIaMEHT. ¢ TOCASNYIOUIMM YCTPORCTBOM
gochennero (aBst. cBuA. Ne 314856).

B 3aBHCHMOCTH OT OTHOIIEHHS AJUHBI NOTPYMKEHHOH B
TPYHT 4acTH GYHIAaMeHTa K ero LWIHPHHE HAH AHaMeTPYy KOH-
CTPYKUHIO QYHLAMEHTa MOXHRO OTHECTH K CBasIM HJH K Ma-
Ji03aray6aeHnbM GyHIaMeHTaM, NOJYYHBINMM pacrpocTpa-
HeHWe TON Has3BaHueM «(PYHAAMEHTH B BHITPaMOOBaHHHIX
KOTJIOBAHAX$® HJIH «CBAH-ONOPHl B YMJIOTHEHHOM NpPOGHBLGH
ocHOBaHuK». OyHZaMeHTH B BHIITAMIOBAHHOM JIOXe
YCTPAHBAOTCH 320CTPEHHOW KHH3Y (DOPMH — B BHJAE KOHY-
€4, YCEeYeHHOTO KOHyca, mupamui™ u T.n. OHH H3TOTOBJA-
JOTCA B ABYX BapHaHTax: B c60pHOM (M3 TOTOBHIX JJieMEH-
TOB) H B BHJe HaGHUBHMX onop J[lisa BOCHDHRATHA BepTi-
KalbHLIX Harpy3oKk OHH NOYTH He TPeOYIOT apMaTypH H
fIO/IHOCTBIO HCK/OYAIOT NOTPeGHOCThL B onalybke. Buiuitam-
TIOBAHHOE Ji0Xe MO Xapakrepy paGoTH HOA HArpy3KoO# NpH-
BOANT KODOTKYI0O HaGu#BHYIC CBalo K 3abGupHod. Hecyulas
CNOCOGHOCTh CBaH E BHLILITAMIIOBAHHOM JIOXKE BCJCACTBHE
YOJOTHEHNS] TPYHTAa NOBHINAeTCs Ha Benmumuy xo 40% B
3aBHCHMOCTH OT ee IJHHH H (H3HKO-MEXaHHYECKHX CBOMCTB
rpynToB B mosichenusax x mn 9.5 u 9 6 ykasmnBaeTcs Ha 3a-
BHCHMOCTD Hecylieft croco6BOCTH CBafl OT CHHIKEHHS Xapak-
TEPUCTHK MPOYHOCTH TPYHTOB NPH 3amMaudBanud. UeM Bhillle
TIOPHCTOCTh TPYHTAa B NPHPONHOM 3aJieraHHy, TeM OoJblie
BHSABJIAIOTCS ONIIGKH B ONpellesieHHH Hecylllefi CIOCOGHOCTH
OT MOKA3aTe s KGHCUCTEHIHH rpyHTa..B cBsI3m ¢ 3THM Aas
KOPOTKHX CBafi B BHIUTAMNOBAHHOM HOXeE, YCTPAaHBAaeMBIX
93CTO B NPOCAJOYHOH WENJIOTHOH cpeje, HeCyunlyio crnocol-
HOCTb pPCKOMEHAYeTCS OmpeReNaTh B 3aBHCHMOCTH OT Xa-
P2KTEPHCTHK IIPOYHOCTH ¥ NJIOTHOCTH TPYHTOB @i, C1, Yex-

Honyckaerca RpH 3TOM NOJB30BATHCA NPUOIHIKEHHBIM
MeTO/OM, H3JOKEHHHM BO «BpeMeHHHX yKasaHAfX O HpPO-
€KTHDOBAHIIO CBaWHHX (DyHAAMeHTOB AJS CeJbCKOXO3HCT-
BEHHHIX H MaJO3TAXHHIX 3JaHHA HA MPOCAXOYHHX TPYHTAX»
(PCH 262-74, Toccrpoit YCCP, 1974). Pacuer Hecyuredt
€HOCOGHOCTH KOHHYECKHX H IHPAMHMIAJbHBIX CBafi B BH-
WITAMIOBAHHOM JIOXe [0 5TOMY MeTOAY MPOH3BOAHTCH KaK
Axst ychaopHoro ¢ysaamenta, mJIomajp KOTOPOro ompeje-
asercs 0o dopmyne
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F=nR?, (66)
TAe Ry — paauyc ynnoTHeHHOH 30HH, M, OUpelesiseMHii u3
ypaBHeHAs
Ry (R} +0,5kR, +0,5hr,) = 0,5h (1} + 73 + ry ry) X
X—Y—GL 0,507, (ry -+ 12), (67)

1,7 —Yer
Ife 7y M ry — pajuycH BEPXHero W HHIKHETO NOMNEPEYHOro
ceyeHHd CBaH B popMe yceyeHHOro KOHyca, M.
B cayyae nupamugaabHOR GOPMEL CBaH

F Fu
= _;; rg= —:f'o (68)

rie Fy u Fy-— niolaan BepXHEro W HHIKHEro NonepeyHo-
ro cedyeuHs CBaH COOTBETCTBEHHO, M?%;
h — ray6uHa MOTPYIKEHMs CBaH, M;
Ycx — 00beMHEIT BeC ckejieTa I'PYHTA B NPHPOI~
HOM COCTOSIHHH, Hpope3aeMoro csaeil, Tc/m3,
W3 pewenus ypasuenun (67) numeem

as

Ry=al“— 3’ M, (69)
2/ 93— 9a,ay+ 27,
rue a; = V -_ » M3 (70)
27
a, = 0,5h, w™; {7)
a3=0,5r1, Mz; (72)
9 ¥
a, =— [O,Sh (r;’ + rg +r r.z) 1’7_::_!‘%“ -
+0,5hr2(f3+f1)], Msc (73)
Hecyias cnoco6uocTb cpau onpeaeasercs no gpopmyJe
@ =mFR, Tc, (74)

rae m— kospdunuent ycaosufi paGoTH, NpHHUMaeMHA B
(i(foime'rcmnu ¢ dopmyaoit [14(10)] CHnll
-17-77;

F — onpepensiercs no dopmyae (66);
R — pacueTHoe AaBJleHHe Ha YRJIOTHEHHHIi I'PYHT, BHI-
gucasemoe no opmyne (17) CHull, raasa 11-15-
74, npa yex=1,7 T¢/M3 ¢ HCHOMB3OBAHHEM pacdeT-
HBIX 3HaYeHHM NPOYHOCTHHX XaPAKTEPHCTHK @ H
C1 YNJIOTHEHHRIX MoA Boxo#t rpyHtoB. Ilociennue
onpeneNsiorcs NMyTeM Ja6opaTOPHHIX MCHHTaHHA.

9.8. Hecymyio cnocoGHoCTb cBaft ¥ cBafi-060/l04eK B
NpPOCaXOYHBIX TPYHTAX, DO XAHHHM NONEBHX HCMHTAHUHA,
B CJIy4ae BO3MOXXHOIO 3aMaUWBaHHA FPYHTOB OCHOBAaHHA
B mpouecce 3KCIJIYATalud 3XaHHR H COOPYXXeHHA cCle-
LyeT onpejpeisiTb TONLKO HA OCHOBAHHH pPe3yALTATOB
CTaTHYECKNX MCHMTaHH# cBaf u cBafi-060J0YeK, BHIOJ-
HeHHHBIX C NOJHHIM 3aMavyHBaHHEM NMPOCAaZOYHOrO rpyHTA
BOKpPYr HCNHTHBAEMON CBAH HJH CBAaH-060JIOYKH, B TOM
yHcae TOA WX HHIKHUMH KOHIAaMH Ha pacctosHuu S5d
(rae d — AuaMeTp Kpyrioro HJH CTOPOHA KBaJApaTHOro
pay 6oJplias CTOPOHA HPAMOYTOAbHOTO CEYEHHS CBaH),
[0 NOCTHIKEHHS] TPYHTOM B YKa3aHHOM o6GbeMe CTeleHH
paaxknoctH G> 0,8, a UpH HEBO3MOXHGCTH 3aMaUYHBaHH:
FPYHTOB OCHOBAaHHS B MNpollecce SKCOAYATauWH 3IAAHHA
HJH COOPYXeHHS — KO BJaXKHOCTH, COOTBETCTBYIOLIEH
BJAAXKHOCTH TPYHTa Ha rpaHHlle packaThBauus Wp, ec-
au W<Wp.

He nonyckaercsi onpeneasTh Hecyllyi0 CNOCOGHOCTDb
ceafi 1 cBafi-060/I04eX, yCTpanBaeMbiX B NPOCAaJOYHHIX




TPYHTAX, 10 AAHHHIM Pe3yJbTATOB HX AHHAMMYECKHUX Hc-
NHTaHHA, a TaKXKe ONpefensiTb pacyeTHHe CONPOTHBIE-
HHsl NPOCAJOYHHIX TPYHTOB NOJ HHXKHHM KOHUOM R n
Ha GokoBo¥f noBepxHoctu f cBafl ¥ CBafi-060J104eK MO
HaHHBIM Pe3yJbTATOB MOJEBHX HCOLTAHH{l 3THX TPYHTOB
30HAWPOBAHUEM.

K n. 9.8. Cratuueckne ucnurtanns cBafi u cBaii-0600-
YyeK B MpPOCAaAOUHBIX FPYATAX C UENbIO ONpefesicHHs HX He-
cyme#l ciocoGHOCTH, KOrja BO3MOXKHO 3aMaYHBaHHE TPYH-
TOB B MEPHOL SKCNJAYAaTAUHH 3AaHHA HJH COOPYIKEHHs, Npo-
BOOATCA NpH TNOJHOM 3aMaYMBAHHH TPYHTOB B npefeiax
OCHOB2HHA CBal, T.€, B HauxyAwux ycaosusax. IIpm stoMm
NPHHUMAETCs CTelleHb BJaxHOCTH rpyHTa G>0,8, a He
G=1, Tak KaK B I'DYHTE BCerja OCT2eTCs HEKOTOpoe KOJH-
4eCTBO 3allleMJEHHOTO BO3Ayxa. I'paHHna OCHOBaHHUS MNOJA
cBaeft (c HeKOTOpHIM 3amacoM) pasHa 5d. Takoe 3amaumpa-
HHE TPYHTOB B OCHOBAHHH CBAH CJEAYEeT CUHTATb «OrpaHH-
YeHHBIM 3aMayHBaHueM». JlHTe/lbHOE 3aMauHBaHHe 'PYHTOB
Ha BCI0 TPOCZROYHYID TOJIY C NpPOABJEHHEM MNPOCALKH
rPYHTOB NHOA COGCTBEHHHIM BECOM BHIUIEJNEKAMIHX CJIOEB
npelycMaTpHEaeTcs TOJMLKO B I'PYHTOBHIX ycaosuax I tuma
N0 NPOCaJOYHOCTH AJA ydyeTa BO3HHKAIOWIHX NPH NPOCapKe
TPYHTA CHJ HEraTHBHOTO TPEHHS, JOMOJHHTEJbHO Harpyxa-
pompx cBai CraTHYeCKOe HCNBITAHWE CBAH HA BHABAMBAHHE,
a TakKe Ha TOPH3OHTaNbHYI0 Harpysky NPOH3BOAHTCH Ha
IJOLIaKe, PACIIONOXKEHHOH BOJH3H NPOEKTHPYeMOro o6b-
€KTa B TeX e IPYHTOBHIX ycjosusix. He momyckaercs mpo-
BeJleHHe CTaTHYeCKHX HCNBITAHUH CBafl C 3aMauHBaHHEM
TPYHTOB HENOCPEACTBEHHO Ha TePPUTOPHH NPOEKTUPYEMOTro
obbexrTa.

Hecyumyio cnoco6HocTb cBafi H cBafi-060/109eK, yCTpaH-
BaeMHIX B NPOCAafOYHHX IPYHTAX, HeJb3s OMNpelessTh NO
JLaHHLIM J¥HAMHY4eCKHX HCIOBITaHu# cBafl BBHAY CHeluHKY
BOIIpOCa, 3axnpqammeﬁ0ﬂ B TOM, 4YTO CBaH B 3THX rpyH-
TOBBIX YCJOBHSIX HNOTPYXKAIOTC H HCHLITHIBAIOTCH AHHAMH-
YeCKHM METOAOM B TPYHTaX NMPHPOAHON BJAAXKHOCTH, a Pac-
YeTHBIM COCTOSIHHEM sIBAsieTc 3amoueHHoe. Ilo stofi xe
IpHYHHE HeJb3s ONpeXeNsiTb pacueTHHE CONPOTHBJCHUSA
NpOCafOTYHBIX TPYHTOB NOJ HHXKHHUM KOHUOM R u na 6oko-
BO¥ NOBEPXHOCTH [ CBAf 0O NAHHHIM MOJEBHX HUCIHTAaHHA
3THX [PYHTOB 30HAHPOBAaHHEM.

9.9. Hecywmylo cnoco6HOCTb cBafl m cBaf-o6o/09eK
N0 JRaHHBIM HCIHTAHHA HMX CTAaTHYeCKOA HArpy3Kod ¢
3amauuBaHueM (m. 9.8 Hacrosilefl TMiaBH) B TPYHTOBLIX
yeaoBusx I u Il Tuna no mpocajousocTd ciaepyer ompe-
IeNATb B COOTBETCTBHH C TpeGOBaHHAMH pasjena 6 Ha-
cTosUiel IiIaBHL

Kpome Toro, B rpyuroseix yciaosusx II rtuma no
MpOCajoyHOCTH B CJyyae, KOUJla YCTaHORJNEHA BO3MOXK-
Hasg mnpocajka TPyHTa OT COGCTBEHHOro Beca GoJbuie
npenesbHO AONYCKaeMON BeNWYHHBI OCAAKH HJs TPOEK-
THPYEMOTO 31aHHS WM COOPYKeHHs, HeCymas Crnocol-
HOCTb CBaW M CBauH-060JIOUKH, ONpefeNeHHAs N0 pe3yib-
TaTaM CTaTHYECKHX HCNBITAHHHA, BLIMOJHEHHBIX C JIOKaJb-
HbHIM 3aMayHBaHHEM, a CJefOBATENbHO, OlpefeeHHass
Ge3 yyeTa pa3BUTHS HEraTHBHOIO TPEHHS, BOJIKHA GHITb
VMeHbIIeHa B COOTBETCTBHH € yKaszaHusMmH m. 9.10 xa-
crosies riashl.

K n. 99. Meronnka craTHYeCKHX MHCOHITaHHHA cBaft B
nNpocajioyHHIX TpPYHTaX JOJMXKHA cooTBeTcrBoBath I'OCT
5686—78 Ha MeTOAH MOJEBBIX HCHHITAHME cBafl H cBak-
o6os0ueK W H3jaraeMbIM B HacTosilleM PykoBoacTse xonoa-
HUTEJbHEIM TPeGOBAaHHAM, CBSI3aHHEIM ¢ HEOGXOAHMHM 3a-
MmayuBaHueM rpyHTtoB. [lorpyxkenue 3a6uBHofi mu6o ycTpoi-
CTBO HAaGHBHOM ONBITHOH CBaM NMPOM3BOZUTCHA B TPYHTE HpU-
POZHOR BMAXKHOCTH, MeTOAH NOrPYIKEHHS ONHTHHIX CBail
JOMXKHb OBITh TaKHMH XKe, KaK NPeAYCMOTPEHO B NPOEKTe
npou3BoAcTBa pabor. [locae mOrpyxeHHs CBay BPOU3BOXHT-
¢l 3aMayHBaHHE ee OCHOBAaHHs, KOTODPO€ NPOXONKAETCS
BIJIOTh AO OKOHYAHHA CTATHYECKOT'O HCIBITAHHA. 3aMauu-
BaHHe NPOCAXOYHOTO TPYHTA NPOU3BOAUTCA Uepe3 CHeLH-
a7bHO OTpPHIBaeMble TPaHileH, YyCTpaHBaeMHE MO MePUMeET-

Py ONHITHON CBaM MJAM KycTa cBafli Ha paccrosHuE 1 M or
HHx. IlllipHna Tpanmiedr NOHM3Y XOJXKHaA OHTh He MeHee
0,5 M, ray6una rpanmen 1—1,5 M. Ilpu Anune csafi Goxee
10 M co nHa TpaHmIeH JJs YCKOPEHHs 3aMayHBaHHSA rPyH-
Ta YCTpaHBAIOTCSl HNPeHaxkHHe CKBaXHHH. JlmaMeTp ckBa-
®kua 10—20 oM, ray6una — une Goaee 0,81, rae | — raybuna
norpyxenusi cBan CKBaXKMHH NOJIHOCTbHIO, a TpaHIles Ha
8—10 cM npy HCHKTAHUM BAABJAHBAOUIEd Harpyskoft m Ha
BCIO rIyOHHY npH AeHcTBHY TOPH3OHTAJ/IbHON HArpysKH 3a-
CHUNAIOTC rpaBHeM. B TeyeHHe BCero HCNLITaHHA B TPaH-
Ilee MOAAEPIKHBAaeTCS MOCTOAHHBI ypoBeHb BOAH. s
CKOPEHHOTO 3aMauHBaHHsl CJOf BOAB B TPaHIUee AOJKEH
gbm: TonmuHof nopsaka 1 M. OpHeHTHPOBOYHHHA pacxoxn
BOLH Ha yBJaXKHeHHe OCHOBAaHMS OXHHOUHOA cBaM AJHHOR
7 M IO Haya/ja HCOMTAaHHI JoJXeH OblTh He MeHee 100 M*
M Ha KaXAM# nocieiaymompii MeTp cBaH nobasisgeTcda MO
20 Mm% BpeMs 3aMauHBaHHs [0 HaqaJa HCIOBITAHHS 3aHHU-
MaeT npuMepHo oT 8 A0 20 cyT B 3aBHCHMOCTH OT FAyOGHHH
OOrpyXeHHs CBaH H (HJIBTPAllHOHHBIX CBOMCTB TPYHTOB.

KonTpone 3a yBJaxHeHHeM rpyHTa o raybuHe TOA-
M BejeTcss nmyTeM OypeHust CKBaXHH ¢ O0TGopoM mnpob
IPYHTa Ha BJQXHOCTb H MJOTHOCTbL C NEJbIO ONpeNeseHHA
ero cremeHH BJaaxHoctu (. [Tocne Toro kak oOcHOBaHHE
MOJIHOCTBIO 3aMOYEHO, MPHCTYNAIOT K HarpyXKeHHIO CBaH.

B nponecce Bcero HCOBITaHHS CBAH B 3a3MOUYEHHOM I'DYH-
Te MPOBOAATCA HaGJIONEHHS 32 0CaAKOH NOBEPXHOCTH 3eM-
JIH, AJSl 4ero BOKDYI CBaH YCTAaHaBJHBAETCs He MeHee 4e-
THpeX MOBEPXHOCTHHX MaDOK Ha paccCTOfHUA nopsAaka 3—
4 M OT ONKITHOM CBaH.

B rpyBToBHx ycaoBusax Il THma mo mpocajiodHoCcTH On-
pexenenue Hecyiled CNOCOOHOCTH M OCAaZOK OAMHOUYHHIX, a
Takxe KYCTOB CBafl JOJKHO OPOH3BOLHTBHCSI C YYETOM BO3-
MOXHOH NpocajgKu 'PYHTOB HOJ COOGCTBEHHHIM BeCOM M jAefi-
CTBHS HElaTHBHAIX CHJ TpeHHs, [103TOMY NOMHMO HCOLITa-
HHA CBafl C «OrpaHHYEHHBHIM 3aMayHBAHHEM» [POH3BOAUTCS
JMHTebHOE 3aMavydBaHHe TPYHTOB B KOTJIOBaHAaX BMecTe
co cBaaMmH. Pasmep cTopoHB KBafpaTHOFO B NJaHe KOTJIO-
Baga J0JKeH GHIThL paBeH IJyOHHE 3aJieraHns NpocagouHofi
ToImH, HO He MeHee 20 M. CBau HOJKHW GHITb HarPyXKeHH
MeHbllef HarpyskoH, yeM BeJHYHHa Hecymlefi cnocoGHOCTH
€Bafi, onpeneJeHHAA B YCJOBHAX OrpaHHYEHHOrO 3aMadnBa-
HHSI C YYeTOM BO3MOXKHOCTH JONOJHHTEJLHOrO HArpyXKeHHs
HX OT CHJl HeraTHBHOIO TpPeHHS NpH @npocanke. Hawmnaa
ONBITHHX CBafi ONpefeNseTCs PacueTOM H3 YCJIOBHS MOJMHOMH
NPOPe3KH BCefi NpOCaO4YHOM TOJIINH H AOCTATOYHOTO 3a-
ray6aenusi B cjofi Hempocajgounoro rpyHTta. KorsoBan
JoJeH 6biTb 060pynOoBaH HaGMOXATENbHON CETbIO H3 NO-
BEPXHOCTHHEIX H TAYGHHHBIX pernepoB, NO NAHHHIM HHBEJH-
POBKM KOTODPHX MOXHO ObLIO 6H CYNHTb O BeJHYHHE f10-
cIoMHHX fedopMaluufl rPyHTOB B Mpejesax Bcefl NMpocamod-
HOH Toaiuu. lleaecooGpasHo BHIOJHSTL ONLITHHE CBAaH B
BHJ¢ TEH30MeTPHYECKHX, NO3BOJSIONIHX MPOBOAHTL H3Mepe-
HHSl TIPONOJIbHLIX YCHJAHI B Pa3sHAIX MONEPeYHbiX CeueHMAX
CTBOJIa CBaH A/ NMOJYYeHHs HAHHLIX O pacnpefeNeHHH Ka-
caTeJbHLIX HaNpsKeHUA MO JJIHAHE CBa¥ H HOPDMaJbHHX Ha-
npsjKeHNuil MOA ee KOHUOM B TEHEHHe BCEFO HCMHTamHA. Ta-
KOe HCIbITaHue NpH Haawgud 20 M TOMNH NPOCAXOIHHX
rpynToB 3aHuMaeT 3 Mec BBuly 3HauHTeJbHON TeXHHUe-
CKOM CJIOXXHOCTH BHIITOJIHEHHS 9TOrO IKCNEPHMEHTA ero cJje-
JyeT NPOBONHTH TONLKO B HCKJIOUHTENBHHX 0c060 OTBET-
CTBEHHHIX CJIyYasx C [pUBJeUYeHHeM HAYYHO-HCCAeROBATENb-
CKOH OpraHW3allMH 1O CHelHaJbHOR nporpaMMe. Bo Becex
IpYruX CJAy4asx YUeT HeraTHBHBIX CHJI.. TPEHHst cCJefyeT
npoussoauTh nmo ¢opmyae, npuseseHsof B n. 910, T.e.
pacyeTHHM nyTteM. HeoGxonnMble mpx 3TOM AaHHBE O 1NO-
CHIOHHX AehopMalHsAX BPOCagOuHONA ToMHH MOrYT OHThb
foAyuYeHH BO BHOBb OCBaMBaeMHX pafioHaxX nyTeM AJHTENb-
HOTO 3aMauHBaAHHUA TOJIIH Yepe3 KOTJoBaH 0e3 cBa#d JnGo
0 AaHHHM JNna6opaTOPHLIX HCNHTaHHiI IPYHTOB Ha Ipoca-
JOYHOCTh, BHITOJIHEHHBIX JAJIS OAHOro o0beKra mo obpasuau,
OTOGpaHHHM He MeHee YeM H3 ABYX Iyp(}OB, ROJHOCTHIO
HOPOXOASIIMX NPOCAL0YHYIO TOJILY FPYHTOB,



9.10, Hecymyo cnoco6uocts Py, TC, CBali H cBafl-
o6onouek, paGoTaOUHX Ha CKUMAIOUYI0 HarpysKy B
rpyHTeBuix ycaoBuax II Tuna mo mpocagounoctH, ¢ yue-
TOM BO3MOXHOCTH Pa3BHTHsl HeraTHBHOTO TPeHHS IPYH-
Ta CXeAyeT onpeAeasaThb no gopmyae

hn
Py=®—a (muzf;l, ).
0

rae @ — pecymas cmoco6HOCTb, TC, CBaM ¥ CBaH-060-
JOYKH B NPOCAJNOYHOM TPYHTe, OmpejesieHHAas
Ha OCHOB@HHH CTATHYECKHX MCIHITaHHA C JoO-
KaJbHbHIM 3aMauyHBaHHEM, & IPH HX OTCYTCT-
BHH — B  COOTBETCTBHH ¢ TpeGOBaHHAMH
nn. 9 6—9 8 nacrosme#i raass 6e3 yuera BO3-
MOXKHOCTM D23BHTMA HETAaTUBHOTO TPEHHs
IPYHTa,

a — K03 (GHINEHT, YUHTHIBAIOUIHN BJHAHHE Hera-
THBHOTO TPEeHHA, NPUHMMAaeMHH AJs 34aHHH H
coopyxeHu#l a=1,4,

m — KoapbuuneHT ycnoBH#A paboTH, NpHHHMAEMBbI
m=1;

U — mepHMeTp, M, YYacTKa CTBOJIa CBaW H CBaH-
060J104KH, PaCNOJOXEHHOTO B MpejeJax CJo-
€B IPYyHTa, NPOCENAIONIHX NOA AeHCTBHEM COO-
CTBEHHOT'O Beca IIPH 3aMa4YNBaHHH;

fi — pacquHoe COIIPOTHBJNEHHE (-TO CJOSA npocanoq-
HOro TPYHT2 OCHOBakKHs Ha GOKOBOH mnOBepx-
HOCTH cBaM W cBau-oGoJioukH, TC/M2, onpeje-
JeMoe B COOTBETCTBMH C yKa3aHuaMu m. 9.6
HaCTOsIel rJaBhl;

l; — ronuuHa, M i-T0 CJI0Sl APOCAXOYHOTO TPYHTA,
ocefaolliero NpH 3aMauHBAHHK H CONpHKaca-
IOHIEroCcs ¢ GOKOBOH LIOBEPXHOCTBIO CBaH;

hy — pacueTHas ray6uHa, M, IO KOTOPOH, IPOM3BO-

JHTCS CYMMHPOBaHHe CHJ GOKOBOTO TpPEHHs
DpOCealOlHX CJIOEB TPYHTa, NpPHHHMaeMas
paBHOR ray6HHe, FAe BeJHYHHA NPOCAAKU MPYH-
Ta OT JAeHCTBHA COOGCTBEHHOro Beca paBHA
OpeaespHO LONYyCcKaeMo#t ocajKe AJs NpPOEKTH-
pYeMOro 3A4aHHS HJH COODYIKeHHs, yKa3aHHOM
B 33JaHHM Ha NPOEKTHPOBAHME, WIH NIO COOT-
BeTCTBYIOINKM J2HHHIM, NPHUBEJEHHLIM B TJa-
se CHull no npoekTHpOBaHHIO OCHOBaHHM
3JaHHH H cOOpYXKeHHil.

ITpumeuanue BennynHa nmpocaiku TPYHTOB OC-
HOBaHHf [OJXKH& ONpelensiTbCs B COOTBETCTBHH C Tpe-
6oBaHHAMH, U3N0XeHHHIMH B ryase CHull mo npoekru-
POBAHHIO OCHOBAHHA 3JaHUA U COOPYKeHHH,

K n. 9.10. ®opmyna [75 (28)], nossoaswomas yuectsb
CHJIbl HEeraTHBHOTO TpeHHS NO GOKOBO# NMOBEPXHOCTH cBail
OpH npocaike TPYHTOB MOA COGCTBEHHHIM BECOM TOJILLH,
nosyyesa B pesyabTaTe o6paGOTKH LAHHHX HATYPHHX HC-
IFbITaHHA CRAH B 3THX YCJOBHSX.

Ykaszannaa B dopmyne {75 (28)] pacuerHas rayGuna
hn ompenensierca mo rpadHKY 3aBHCHMOCTH CyMMapHOR Be-
JHUHHH Opocafku Spp (och abemyce) ot ray6uHM pacrno-
JOXKEHHS -0 CJI0s NPOCafOYHOro rpyrTta b (OChb OpAHHAT).
PacuetHas ray6uHa fi; — OpDAMHATA, COOTBETCTBYIOWIAS AO-
NYCTHMOR OCajlke HNPOEKTHPYEMOro 3JaHHs HJH COOpYkKe-
Hus (puc. 41).

[75(28)]

NPUMEPHI PACYETOB

Mpumep 29. Onperesuts pacyeTHYI0 Harpysky, AOMYC-
KaeMyio Ha 3a0MBHYIO CBal0 B NIPOCaJOYHHX rpyHTax. Iiy-
6uHa MOrPYXKEHHOH 4acTH cBau 8 M, MONEpeuHoe CedYeHHe
csax 0,3%0,3 . Ppyurose ycnosus oTHocates X | Tumy
no mpocafodHocTH. ToJua Ha ray6rHY RO 15 M ciokeRa
CYTVIHHHCTBHIMH JIECCOBHIMH TPYHTaMH [eMIOBHAJBHOIO HPO-
HCXOXAEHHS, MIOTHOCTL KOTOPHIX C IAYOGHHON yBeJHUHBa-
ercs. [ToabeM ypoBHA I'PYHTOBHX BOA He OXHaaercs. Boa-
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Puc. 41. Fpaduk saspcuMOCTH S; =f(h)

MOXHO MecTHOe aBapufiHpe 3amauMBaHHe TpyHTOB. Bepx-
HH 5-MeTpOBHI co#t cyramuKa (caoi 1) xapaktepusyercs
CTeAYIOMUMH OCpefIHEHHEIMH NoKa3aTesiMu: 00beMHBIH BeC
rpyHra y=1,7 1c/M3; npuponnas BnaxkuocThb W=12,1%;
VIAENLHBIA BeC IpyHTd Y,=2,69 Tc/M%; l1’})amma TEeKY4eCTH
W.=27,6%; rpanuiia packaThiBaHHSA p=18%; orxocu-~
TeJbHAs NPOCafoYHOCTh rpyHTa Ore=0,04 TLay6xe 5-mer-
POBOro CJ0f 3ajeraloT CyrauHkd (cjoit 2), Y KOTOpHX:
v=1,75 Tc/M8; W=13%; v.=2,7 tc/m® Wr=285%;
Wp =19%; 60p=0,015. Pacuer npoussonum A5 3aMOdYeH-
HOTO rpyHTa B OCHOBaHHMH cBau. IloeKoabKy mnapaMeTpH
HPOYHOCTH 3THX TPYHTOB HE OHNpeXeNenbl, pacyeT Ha cra-
OHH TEXHHYECKOro NpOEKTHPOBaHHS BelJeM MO KOHCHCTEH-
LHH.

Pewenue. Tlo popmyne {46 (27)] CHull 11-17-77 on-
pemenum NoKasaTelb KOHCHCTEHHIHH [ JJsi 3aMOYEHHOro
rpyHTa cioes 1 # 2:

1,7
NJIOTHOCTb FPYHTA AJif chost 1: yp = T2 1,52 tc/m3;
2,69 —1,52
KO3(pHIHEHT NOPHCTOCTH &== 152 =0,77;
0.92-06;;77-1 —0,18
= - =0,83;
I 0,276 — 0,18 07155
aas cnos 2:yp = 1,55 1c/m3; e=""‘1;55"— =0,742;
,9-0,742-1
_LO_..— _0’19
I, = 2,7 =0,6
L= 0,285—0,19 e

IMo ta6xa. 1 u 2 CHull 11-17-77 onpefesuM pacyeTHHE
CONIPOTHBJEHHA TPYHTOB R 1 |
aas caos 1 umeem fi—3=0,47 te/M% fo-5=0,77 Tc/M?;
Aas ciaos 2 ¢ yuerom npuMeu. 2 k n. 5.5, CHull 11-17-77
HMeeM:
fs=1,7 1¢/m2; Rs=80 Tc/Mm2.

C yuerom xosdduuuenra my=1,4, cornacaa n. 9,6«G»
CHull 11-17-77, no dopmyae [44] umeem:

@ =1-1,4[1-80-0,09+ 1,2(1-0,47-2 4
+1.0,77-341.1,7-3)] = 24,1 Tc.



OnpenesuM pacyeTHYIO HArpysKy, JHAONyCKaeMylo Ha
csaio, no ¢opmyne (1) CHuII 11-17-77:

24,1
P ‘:""T = 17,2 T1c.

’

INpumep 30. Onpeneants pecymyio cnocobHOCTh 3a6HB-
Hoft cBay ['ay6uHa nmorpyxeHHoft yacTu csau 8 M, nonepey-
Hoe ceueHune cBau 0,3)X0,3 M. IpyHTOBLIe yCJIOBHS OTHOCAT-
¢t K | Tuny nmo npocagoyrocTH BO3MOXKHO MeCTHOE aBa-
pufiHoe 3aMayuBaHue rPYHTOB BepxHuii 6-merpoBuIfi cyoft
oyriuHka umeeT y=1,75 1c/M%; W=15%, yroa BHyTpeH-
Hero TpeHHs ¢;=20° ynresJbHOE CuenJeHHe €1 B 3aMOYeH-
HoM g0 G=0,8 rpyure pasuo 1,1 1e/M2, 850=0,01—0,03;
HUKe cjiof cyriunka umeer: y=18 to/M% W=12%; qi=
=19° ¢1=2 1c/M2, Onp=0,01

Pewenue TlpepBapurensho mo dopmyaam (49)—(51)
onpeneaseM:

o =45—19 —2.2 = 22°
0,3
b="5 (2,475 —1)2,904 = 0,64;

n=12-0,3=3,6 m;
l,=840,15—3,6—0.,64—2,5=1,41 M.

Conpothenenne P, onpemernm no dopmyne (48):
P, =4-0,3{3,6(0,5-0,5-1,75.3,6-0,364 4+ 1,1) +
+(0,5-1,75-3,6-0,344 -+ 2) 1,41] = 12,45 1c.
Io dopmyaam (54) u (53) umeem:
Ry=0,15(1 42,475} 2,904) = 0,96 m;
y =1[0,96.0,946 4+ 0,64 — (0,64 — 0,15) 0,326% —
—0,15(2,904 + 110,344 = 0,31 m.
Conpotusaenue Py onpenennm no gopmyae (52):
P, —3,14-0,31-2,904 (0,31 4 0,3) 2 = 3,45 rc.
I[To dopmynam (56)—(58) umeem:

73 2
Q;=3,14 ]/ (0,31 + 07 —-0,96-0,326) +
\

— 3 >
-+ [(0,64 ——0?) 0,3262] X

-

0,3
X (0,31 +-2—- -+ 0,96-0,326) =0,38 m%

03 =0,5-1,75.3,6 = 3,15 1c/mM?;
o = 3,15(1 4+ 0,326) -+ 2.2.0,946
T 1—0,326
Conporusnenne P; ompepeinm no ¢opmyse (55):
Py =11,8(0,38-0,946 + 3,14.0,962.0,326%) = 7,88 “rc.

= 11,8 Tc/M2.

C yueTom Koadéuliuenta mg=1,4 nmeem no ¢opuyae (47):
$=1-1,4(12,45-+3,4547,88) = 33,3 1c

Mpumep 31. OnpexesuTh HECYWYIO cnocoOHOCTE @ Gy-
poHaGHBHO# cBaH, ycTpauBaeMo# cyxum cnoco6oM B npoca-
HOYHOM TDYHTE C OUHpaHHEM Ha IJIOTHHIH JIeCCOBHAHBIN
cyrautok. I'pyntosble yciosus Il THna mo mpocamousocTH.
Tona Ha ray6uHy 25 M cI0XKeHa CYrMHHCTHIMH JIeCCOBHI-
Mu rpyuTamu. [loacTunmaomuii cjo# — BOJOHACHHIEHHBIA
necox. Jlmuna csau 20 M, muametrp 1 M. Ha paumy 15 M
cBas OpopesaeT BepXHUM NPOCAJOYHLIA CJOA CyrammKa ¢
XapaKTepHCTHKaMH TPyHTOB: y=1,79 Tc/M%; ¢=17% 1=

=2,2 1c/M2. HuxHufi 5-MeTpOBHA y4acTOK AJIHHH CBay
HAXOAHTCS B CJO€ HENPOCAaZO4HOrO CYIVIHHKA,C XapaKres
puctukamu: y=1,89 re/M?; @1=19% c¢r=3 1c/mM2%. Boamox-
Has Npocajika OT COGCTBEHHOTrO Beca TpyHTa Syp MO JaH-
HBIM IJKTENbHOrO ONLITHOrO 3aMauy¥BaHHS T'PYHTOB B KOT-
JoBaHe, 06OPY/IOBAHHOM INyGHHHBIME penepaMH, COCTaBJIAET
44 cm. Penepnl, ycTaHoBJeHHHE Ha ray6unax 6, 8, 11, 14,
17, 20 m npanum ocank, pasHble 44; 40,8; 33,3; 14,2; 9; 0
coorBeTcTBeHHO. [ToBepXHOCTHBIE penmepsl ZAH Ty ¥ke Ocaj-
KY, UTO 4 Ha ray6HHe 6 M.

Pewenue. OnpenenanM Hecymyio cnoco6HocTbh Habus-
HOM CBaM B YCJOBHSX OTrPaHHYEHHOFO 3aMayHBaHHS, Kak B
FPYHTOBHIX YCJIOBHMAX | THma nMo mpocalodHOCTH.

ITo popmyane (61) nmeem:

lg=20—6—1=13 M.
Onpenenum conpotrBaeHHe Pz mo ¢dopmysne (48):
P,y =2.3,14.0,5 {(0,5-0,5-1,79-6-0,306 - 2,2) 6 -{-
+¢0,5:1,79-6-0,306 -}- 2,2)8 -

-+ (0,5-1,79-6-0,344 4 3) 5] = 229,6 Tc.
CnasHble HanpsikKeHWs G; M O3 onpefeduM no ¢GopMynay
(57), (88):

03 =0,5-1,79-6 = 5,37 1c/M%;

5,37(1 4 0,326) 1 2-0,946.3

Gy ==

! 1—0,326
Conporussenne Poa onpenesnm no dopmyae (62):

Poy = 3:18.98-3,14-0,52 = 44,7 T1cC.
Hecymyio crnoco6HocTe GYpOHAaGHBHON CBaH BHIYHCAHM MO
dopmy.re (60):
b =1(229,6 4 44,7) = 274,3 T1c.

OnpeaesuM Hecymyio cnocoGHOCTb GypOHAGHBHON cBan
C YY€TOM pa3BHTH HEraTHBHOTO TPEHHsl TPYHTa No CTBO-
ay. Ilo pesynbraram AJHTeJIbHOro 3aMayNBaHHS TPYHTOB
U3 KOTJOBaHA NOCTPOUM IpadHK 3aBUCHMOCTH S.=f(h), rae
§i — ApPOcaiKa OTAGABHHX CJIOeB rpyHTa; h—ray6uHa pac-
noJioxeHus caos (cM puc 41)

ITo BesquuyHe AOMYCTHMOA OcaiKH IJsl NPOEKTHPYEMO-
ro o6beKTa, B HaHHOM cJydae paBHOW 15 cM, onpenenum
no rpabuxy nosoxexwe HefiTpasbHo#t TOukH (u.T) [lo-

CleNHAR oKasamack Ha raybune 13,7 m. Toraa no gopmyane
[75 (28)] CHull I1-17-77 umeem:

= 18,98 1c/M2.

13,7
¢y =274,3 — 1,4(1-2-3,14-0,5 Sl ) = 64,52 1c,
0

rAe COMpOTHBJIEHHe MO GOKOBOH MOBEPXHOCTH BHIMHCJAHM B
cOOTBeTCTBHH ¢ popmynoit (48):

13,7

> fil,=(0,5-0,5-1,79-6-0,306 + 2,2) 6 +

0

-+(0,5-1,79-6-0,306 + 2,2) 7,7 = 47,72 Tc.

Tpumep 32. OnpefeniuTh pacueTHYIO HArpysky, AOMyc-
KaeMylo Ha HaOHBHYI cBaio ¢ ymupeHHO# narofd. Hauna
cBaM A0 ymmpeHuss 17 M, AuaMeTp cTBOA& 1 M, AHaMerp
yuIHpeRHoH mATH 2,2 M. ['pyHTOBEIe YC/JOBHSA Te Xke, 4TO H
B npuMepe 31.

Pewernue. ITo dopmyne (64) umeeM:
ly=17—6—1=10 M, 53 #Hux 8 M B cace 1 ® 2 M B ciaoe 2,
ConpotHeaenne Py onpeneinm no dopMyse (48):

Py =2.3,14-0,5[(0,5-0,5-1,79-6.0,306 -+ 2,2)6 4~
-+ (0,5-1,79-6-0,306 + 2,2)8 4-(0,5-1,79.6-0,344 -}
-+ 3) 2] = 183,91 1c.
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3pagenrs TVIABHLIX HaNpAXeHHE Oy B O3 Te Xe, 4T0o H
B npuMepe 31:

6; = 18,98 1c/M3;
63 = 5,37 1c/m2.

Conpotusaense Pyy onpepeanm no dopmyne (65)1
Pyy =2.18,98.3,14:1,12 = 144,22 1c.

Hecymyio cnoco6rocty ¢ Ge3 yuera HeratusHoro Tpe-
HHA BHIUACAHM 10 Gopmyne (63):

& = 1(183,91} 144,22) = 328,13 Tc.

C yueToM HEraTHBHOTO TPEHHS B TeX Xe YCJOBHSX,
4t0 # B npuMepe 31, no popmyae [75 (28)] CHull 11-17-77
OyneM nmeTh:

. 13,7
¢n=328,13—l,4(l +2-3,14.0,5 3 f; zi) = 118,35 1c.
0

PacyeTHylo Harpysky, HONYCKaeMyio Ha cBalo, onpe-
aeanM no dopmyae (1) CHull 11-17-77:

,35
P =—-——"“8 3 = 84,5 TC.
1,4

’

Miprmep 33. Onpegennth pacdeTHy0 Halrpy3ky, AOmyc-
KaeMyl0 Ha GypoHabusmyio cBaw. Ijuua csai 15 M, ana-
merp 0,6 M. I'pyHToBHe ycaoBus otHOocaTcs K I Tany mo
npocafioudocTH Bepxnuit ciofi I ma raybuny 8 M caoxen
JIECCOBHM NPOCAAOYHHIM CYTAMHKOM dQv cO caefylOmuMH
xapakTepuactukamu: W=12%; yx=151L tc/M3 v,=2,7
1c/M3%; Wir=322%; Wp=222%; muxe pacnosoxeH cJo#
2, TOMMIYHA CJA0S 3 M, JecCOBHAHH{ cyraMHOK dQ Hempo-
cagouttii: W=16%; Yex=1,65 Tc/M3; y,=2,68 Tc/M3; Wr=
=36,1%; Wp =20,1%; noxctaiajomuit caodt 3 — Jeccopas
ramEa dQi: W=184%; yex=18 Tc/M% v,=2,72 Tc/M3;
W.=439%; Wy =24,2%. I'pynrossle BoAN Ha IYGUHY 10
20 M He BCTpeUECHHL.

Pewenue. Ilns Bepxuero ciog 13

2,7—1,51
1,51

Tokasarenu koncucreHuumu I onpesenum mno dGopmyne
[46 (27)] CHull 11-17-77:
AJs caos 1:

e= =0,788.

0,9-0,78-1
— —0,222
2,7

IL="sm—osm 10

2,68 — 1,65
1,65

0,9.-0,624-1)
3.68 — 0,201

=" %1001  =F0.0%

2,72—1,8
1,8
0,9-0,511-1
2,72
0,439 —0,242

aasenon 2: &= = 0,624;

angcaon d: e= =0,511;

— 0,242

L= =—0,37.

72

Tpu 1.<0,4, cornacuo n. 9.6¢a» CHull 11-17-77, npu-
HaMaeMm [1=0,4; ¢ yueroM Kosdduuuenta my (nm 96«63
CHulIl 11-17-77) no ¢opmyae [10] CHull 11-17-77 umeem:

¢=0,8-1,4(1-110-0,28 4-1,88-0,7 2 (1,47-2 - 2,45.2-}=
+2,8.24+3,14-243,35-2 4 3,48-1 4
-+ 3,56-2 4 3,72-2) == 100,2 T1c.

Pacyetnasi Harpyska Ha cBalo no ¢opmyae (1) riapu
CHull 11-17-77: ORI

f00,2
P 1.4 71,6 rc.

Tipumep 34. OnpegennTb Hecymylio CrnocOGHOCTL CBam
B BHILITAMNOBAHHOM Joxe. ['ay6HHA NOTPYIKEHHOW YacTH
cBaH h=3,5 M. Pajnyc BepxHero nonepeuHoro CeueHHs
cau r;=0,45 M, auxHero r;=0,05 M. I'pyuToBHe ycaoBus
otHocATcAs K | THOy no mpocagounocTd. XapakTepHCTHKH:
cyranBok y=19 tc/m3, yex=1,42 1c/M3; @1=22% 1=
=0,25 krc/em2.

Pewenue. Tlpeasaputenvuo no <popmyaam (70)—(73)
onpefenseM:

ay = 0,5-3,5=1,75 m;
ag =0,5.3,5-0,45 = 0,788 n?;

1,42
. —~—10,5.3,5 (0,452 -1 0,052 -+ 0,450, 05) — 232
% [o (0.45% 0,052 +0,45-0,09) " +

~+0,5-3,5-0,05 (0,05 -} 0,45)] =—2,06 M3;

3 2.1,75% —9.1,75-0,788 -+ 27 (— 2,06)
27 -
= 1,29 M.

a1=

(Gg)Pazmyc yNIOTHERHOA 30WM onpenensieM no dopMmyne

1,75
Rym1,29— == =0,71 u.

Tlnowanp ycaosHoro pynnaMeHTa onpejenseM no gop-
myae (66):
F=3,14.0,712 = 1,58 M2.

Pacuetnoe papienfe Ha YNJOTHEHHHA TPYHT onpejens-
em no ¢opmyae (17) raasm CHull 11-15-74:

R = %1(0.61-0,5-1,9—{— 3,44.3,6:1,9+6,04:2,5)=

= 42,4 1c/Md,

C yuerom xoadpduunenra m=0,8, cornacro n. 5.9 raa-
el CHuII 11-17-77, o ¢popmyae (74) nmeeM:

¢ =0,8.1,58-42,4 = 53,6 Tc.

Pacuernas marpyska, nonyckaeMas Ha CBajo)

53,6
P =i 38,3 Tc.



10. OCOBEHHOTCTH NMPOEKTUPOBAHHSI M PACYETA CBARHBIX ®YHIAAMEHTOR

B HABYXAIOIHX FPYHTAX

10.1, TIpy npoeKTHPOBaHHH CBAaHBIX (PYHAAMEHTOB
B HaGyXalOMHUX TPYHTaxX AONycKaeTcs NpelycMaTpHBaTh
KaK NOJHYIO WPOPE3Ky CBasiMH H CBasaMH-060JI0YKaMH
Bcefi ToamM HaOyxaloluX TPYHTOB (C ONHpPanHeM HX
HHXKHEro KOHIa Ha HeHabyxaiolliie I'PYHTH), TaK H 4a-
CTHYHYIO HX TPOPe3Ky (C OmMpaHueM HHXXHHX KOHIOB
cBalt H CBaf-060JI04eK HEMOCPEACTBEHHO B TOMIlle Ha6y-
XaIOIHX TPYHTOB).

K m. 10.1. JmuHa ceafl npu ux ycrpo¥ictBe B HaGyxa-
OIHX TPYHTaX ONpeleNsieTcsl HCXOHsl K3 BEJHYHH AeHCTBY-
IOUIHX Harpy3ok. B Tom cnyuae, Korja Ho 3TOMY YCJIOBHIO
HeT HeoGXONHMOCTH NpPOPe3aTh BCIO 30HY HaGyXaHHA IPyH-
Ta (Hau cyofi HabyXxalolIero rpyHTa, ec/i ero TOJIIKHE Me-
Hee 30HH HaOyXaHHR TpyHTa), XONYCKAaeTCAd OCTaBJATb
HHXKHHE KOHIM CBafi B HabyXalolHX rpyHTaX.

10.2. Jlng naoumafiok, CJAOKEHHHX HaGyxXalomuMH
TPyHTaMH, KpoMe TpeGOBaHUH, NPeAbABIALEMBIX K HHXKe-
HEDHLIM H3BICKAHUSIM AJIA TPOEKTHPOBAaHAA CBafHHX
¢yHAaMEHTOB, M3JIOKEHHEIX B pasfiele 3 HacTosmlel
DJIaBH, JNOJ/IXKHEI TaKxKe BBINOJHATLCA CAEAYOMHe [AO-
TNOJHUTEJNBHEIE YKasaHusa:

a) Ha BHOBb 3aCTPAaHBAaEMHX INIOINAAKAX AOJKHH
OLITE 00532TEbHO NPOBEJeHH CTATHYECKHE WCOHTaHHA
cBaft, cBall-IITaMNoB My cBaf-060J09€K C 3aAMauHBaHH-
eM H ONpeJelieHHe BeJHYKHE HOJHOTO NOABLEMAa MNOBEpX-
HOCTH TPYHTa NpH HaGyxauuu An;

6) craTHUeCKHe HCOHTaHHSI HEOOXOABMO HAYHHATb
¢ 3arpy»KeHHs CBay, CBaH-IUTAMOA MJH CBaH-O00JIOUYKH,
NOrpy>XeHHHX B IPYHT NPHPOAHOR BJAXHOCTH, O Ha-
TPY3KH, paBHOM mnpeinosnaraeMofi pacueTHON Harpyske
fla CBalo, CBAI-WITaMNI HJH CBaw-06oJouxy. Ilocae Ha-
TPYXeHHSA JOMXKHH GHTH NPOBERCHH 3aMaupBaHHe TPYH-
Ta ¥ HaGJIOAEHMs 33 nepeMelleHHeM CBaH, CBaH-MITaMna
HJIH CBaK-000J10YKH;

B) C 3aBepuieHHeM IpoHecca HaGyXaHHs TPYHTa HC-
NHTaHHA CBai, cBai-UITaMIIOB HJH CBaf-060/049€K RoA-
XHH OHTb TpOBeAEHH 1O MEeTOAHKe, MPHHATOR AAn
OORIYHBIX HEH2GYXaIOINX I'PYHTOB.

Ilpumeuanue, Ilponmecc HaGyxaHHA NPH HCOH-
TaHHsAX AOJIKEH CUHTATHCS 3aBEpUICHHHM, Koraa daktu-
4yeckas BeJIHYHHA NOABEMA NMOBEPXHOCTH I'PYHTA COCTaB-
asieT He Menee 0,9 moaHON BeJHYHHH HAGyxaHHA Ap.

K 1. 10.2. Hcnuitanie cBail NPOH3BOAMTCS C LEJNbIO On-
peleseRH Hecymie#l cnocOGHOCTH H BO3MOMKHON BENHUHHH
noabeMa B ciyyae HaGyxaHHs rpynra. Beanuusa narpyskm
Ha CBai0 B COOTBETCTBHH C II. 4.3 He ROJXKHA NpPeBHUIATh ee
Hecymyio cnoco6Hoctb. IIpu wcnnTanud cBafi ¢ 3aMaguBa-
HHEM IpyHTa HOJA pacYeTHOH Harpyskofi moApasyMmesaercs
MHHHMaJbHas# Harpyska, ompejefseMas H3 OCHOBHOTO €O-
YeTaHHS PacyeTHHIX HArpy3o0K c KO3 {HUHEHTOM Heperpys-
KH, DaBHHM elMHHUIe, NepejaBaeMasi Ha CBal0 B mpoiecce
ee sxcnayarand¥. Ilpu onpezescHWH nNoAawmeMa cBafi nJjo-
mWajas 3aMauHBaHHs TOBEPXHOCTH FPYHTa XOMKHA OHITH He
Menee 150 M2,

B stOoM caygae nenecooGpasHO ONpeAeaHTb HOABEM
HeHarpy:KeHHO# CBaH, & TaKike MNOCJONHHE TNepeMelleHHs
CJIOEB TPYHTa MO FJAYOHHE M TIOABEM NOBEPXHOCTH.

Ha ocHOBe ucheiTaHHA cBafi Ha BAABJHBAOILYI0 Ha-
rpy3Ky B HabyXileM TPYHTe ONpelenseTcs Hecylas crno-
coGHOCTh CBaff, KoTopas YuHThIBaeTcg B pacueTe IO Iipe-
OeJbHHM COCTOSHUSIM mepBoi rpynnul, MeTOOMKa HasHave-
HHA HecylleR CrocoGHOCTH MPHHAMAETCA B COOTBETCTBHH C
n. 6.3 nacrosiue#t raaBH, LlenecoobpasHo nposefeHHe He-
NHTaHAR CcBafi-lITaMNOB ¢ LeNbI0 ONpeAe/ieHHA pPacyeTHO-
TO CONPOTHBAEHHS HabyXUIUX rpyHTOB No GOKOBON mMoBepx-
HOCTH M NOJA HUXHHMM KoHuaMu. [IpoBeneHwe uCHmHITaHMs
NO3BOJIAET YCTAHOBUTH (hakTHUecKIf KO3 HIHEHT YCJIOBHI
paGotul (n. 10.4) B 3aBHCHMOCTH OT IAYGHHH CNOA,
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Onpenenerne Hecyulefi cnocoGHocTH csaft B Habyxalo-
INX TPYHTax NO JaHHHM AHHAMHYECKHX MCIHTaHHA He
JOMyCKaeTCs.

10.3. Pacuer cBafinnx ¢yHnaMeRTOB B HaGyXalomHuX
IPYHTaxX CJAeAyeT INPOH3BOAHTH IO MpeAeNbHBIM COCTOA-
HHSIM JBYX TPyAn B COOTBETCTBHH C TPeGOBaHHAMH,
NpHBeIeHHBIMH B pa3fieniax 4—7 Hacrosmien raass. Ilpu
pacuete cBafiHHx ()yHAaMeHTOB B HaGyXawmHX TPyHTaX
N0 nNpeAelbHHIM COCTOSTHHSIM BTOPOfi FPYMAH ROJIKEH
TaKXe BHIIOJHATHCA AOMOJHHTEJIbHHE pacyeT no onpe-
ZleJieHHI0 ToAbeMa cBafl mpu HaGyxaHHW TpyHTa B CO-
oTsercTBHd c TpeGosanuamu mn. 10.5 u 10.7 HacroseR
IJIaBH.

K n. 10.3. Ilpu npoekTHpoBaHHH cBafiHbix (yRnaMeH-
TOB B HaGyXalOlMX TPYHTaX APOH3BOAUTCA pacyeT mo Je-
dopmanusiM, BKIIOYAIOMAA onpejesieHHe OCaAKH MOA Aefi-
CTBHEM BHeiHefi HarpysKH H HOXbeMa 3a cueT HaGyxanHs
rpyHTa. IIpn onpeaejeHHH WHPAHH YCJAOBHOrO QyHaaMeHTa
NPHHHMAIOTCH 3HAYeHHS YrJa BHYTPEHHEro TPEHHS OTHAENb-
HHX cJloeB Habyxilero rpyHTa noj feficTBHeM HAarpyskH,
paBHofi GuTOBOM, jleficTBylomeli B cepefinHe paccMaTpHBae-
moro caost. [Ipn oxrOpOAHEIX HabyXalOMHX TPYHTAX KOMYyC-
KaeTcA NpPHHUMAThb 3HAUeHHe Yria BHYTPEHHEro TPeHwd,
onpene.neunoroh AAA 3aMOYEHHOIO PPYHTA NpPH NaBJEHHH,

paBHOM =Y rie h— rtonmuHa cros Habyxaloumero
rpyHTa.

104. Ilpn pacuere cBaiHHX (yHAaMeHTOB B Haby-
XaOWHUX TPYATAX MO NpPeAeNbHHEM COCTOSHHSIM TepBOfi
TPYNNH — MO HecyuieH CHOCOGHOCTH — BeJHYHHA pac-
YeTHHIX CONMPOTHBJCHAA HaGyXalolHX TPYHTOR NOA HHXK-
HHM KOHIOM R u Ha GOKOBOW moBepXHOCTH f cBau HJH
CBaH-0GOJIOUKH M0JI}KHA TPHUHHMATHCA HAa OCHOBAHHH pe-
3yJbTAaTOB CTATHYECKHX HCNHTAHHA cBali, CBafi-MITaMNoB
uay csafi-o6osouek B Habyxaomux rpyHTax C 3aMayl-
BaHHeM Ha CTPOHTEJbHON NJOMajKe HJIH Ha NPHIEraw-
MHX K Hefl TEPPHTOPHAX, HMEIOIAX ARAJNOTHYHHE TPYH-
TH. IIpH OTCYTCTBHH KO BpPeMeHH NMPOEKTHPOBAHHS CBaf-
HEIX (PyHAAMEHTOB Pe3yJbTATOB YKA3aHHBIX CTATHIECKHX
HCIHTAHMA cBall, cBaf-IITaMNoOB WM CBaii-060J09eK
pacueTHOE CONPOTHBJeHHe HaGyXalOIIHX TPYHTOB MNOZ
HHXXRHAMH KOHUAaMH R u Ha GOKOBOH IOBepXHOCTH | cBa
H cBafi-o60J0YeK XHaMeTPOM MeHee 1 M gmomyckaercs
npuHEMaTh no Taba. 1, 2 m 7 mHacroamefi raaBH Kak
JJIsl HeHaGyXalolHX TPYHTOB C BBEACHHEM RONOJHHTE/Ib-
HOro koaddunHenTa ycnosuii paboTH rpyHta ma==0,5,
YYHTHBAEMOrO HE3aBHCHMO OT APYrux koadduuueHtos
ycaosuit paGoTH, mpuBeJeHHHX B Ta6a. 3 B 5 pacTos-
et raAaBH.

K n. 10.4. Bresienne aonosHuTeNbHOr0 Ko3(pduiHEHTa
ycnoBuit paGotn mAs cBafi gHaMeTpoM Mewee | M mq=0,5
0o6ycNIOBJISHO TEM, YTO B mpolecce HaGyXanus UPOHCXONUT
Pa3ynJIOTHeHHe FPYHTa H CHHXKERWe NPOYHOCTHEIX XapaKre-
PHCTHK, BCACACTBHE Yero npE GOJBIIHX BEPTHKAJILHHX Ha-
rPy3Kax B CiIyyae 3aMadHBaHAS BO3MOXHO HPOsiBJeHHe
0CaJioK MPOBaILHOTO XapaKTepa.

B cayuae mpumeHeRHs HaGHBHHX cBafi AuameTrpoMm 6o-
Jee 1 M H csafl ¢ ymHADEeHHEM pacueTHOE CONpPOTHBJCHHE
Ha6yxajomHX IPYHTOB Ha GOKOBOMA NOBEPXHOCTH NPHHHMA-
eTcAd Kak nas cBafi anamerpom mexee 1| M. Ilpu Goabiem
lnaMeTpe HaGHBHHX cBafl, B TOM 4HCJe C YIIHpPEeHHEM,
pacyeTHOe COMPOTHBJIEHHE WOX HHXXHHM KOHUOM NPHHHMAa-
eTCA C NOHHKAMWHM KO3(p(DHIUEHTOM, YCTaHABJIHBAEMBIM
Ha OCHOBAHHH COTIOCTaBACHHS pacueTHHiX NAHHBIX C AaHHH-
MH craTyueckHx ucnurasnil. Ilpu oTcyTcTBHM AaHHWX cra-
THYECKHX HCNMHTAHHA KO9GhQHUHEHAT YCJIOBHE paGoTH MOXK-
HO OPHeHTHPOBOYHO NPHHHMAaTb HPH AaBjAeHHH HaOyxaHus
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Pr<5 KrcfcM? ma rAyOHHe 3 M OT HOBEPXBOCTH Maw=0,8,
a Ha ray6ume 12 M—mg=1. [lan npoMeXxyrouBNR 3Rdde-
HHA rAyOMHH pacnosioXeHHs OCTPHA cBaH KOG (HULUHEHT Ma
MPHHAMAETCS N0 HHTePIOJIALHAH.

Npumep 35. Tpebyercs onpefesHTh HeCymyio crocoG-
HoCTh 3a6uBHOA kese300eTORHON cBan cevenned 30X30 cu,
norpyxeHHofl 6e3 nunepHOH CKBaXWHKH Ha rayGHHy 5 M
B C/I0fi XBaJLHCKOH AN ¢ KOHCHCTennuedi Jp=02, maby-
xalouiefl IPH YBJiaXHEHHH.

Pewenue. Hecyimaa cmoco6Hocth cBaw P, TC, onpene-
aserca no dopuyne [7/(77)] c BBemenvem kospduupenta
YCOBHA paGOTH Mx:

D =m(mpm, RF +uZm.m_f, )=
= 1(1-0,5-400-0,09 4 1,2-1-0,5.4,5.5) = 31,5 tc.

Pacgernasn Harpy3ka N, TC, nmepepgaBaeMas# Ha CBalo,
oupegneasiercs no dpopmyae 1(1):

MEHHEIX B NpEeIBapHTEAbHO IpoGypeHHHe CKBAXKHHH
(nnpepn), naGupnmx csafi Ges ywmpenns, a TaKxe
ceafl-o6oM0ueK, He Npopes3aloHX HalbyXaloWlyio 30HY
TPYHTOB, CHelyeT OpefeaaTh no Gopmuyne

0,000l
Ac=(Ag—Ag) @+ 2g— =N, (76(29)]
rjie Ap— nogweM nosepxHocTH HaGyxamollero rpyH-

Ta, M;

Ax— mopbeM cJi0 TPyHTa B ypoBHE 3ajloXKe-
HHA HHXHEro KOHIa cBad (B caydae Ipo-
peskn HaGyxaiomero rpynra Ag=0), M;

Q B 0— ko3 uUHEeHTH, onpeensemsie no Tabu.
28(15); npu sTom Q! 3aBuCHT OT HOKasa-
TeJsi O, KOTOPHH XapaKTepH3YeT YMeHb-
wenne AedopMaUyK Mo rAyGuHE MacCHBA
npn Habyxauuu FPpyHTa H NPHHHMAETCS:
Aasi  HaGyxXalOmHX rJIEH  CApMaTCKHX
0,31 m~!, apanscrux 0,36 M—! H XBaJIHH-
ckux 0,42 M1,

#— NEpHMETP CBaH, M;

N — pacuernas Harpy3Ka Ha CBa, ONpeJielieH-

Had ¢ yueToM KOo3(HNHEHTa NEeperpysKkH

n=1, 1¢,

Ta6anua 28(15)

Kosdpdruuenr R npH spaweHESX O, oy

o aySusa e gfo
Husa cpafl, &
“ 02 | 03| o4 | o5 | o6 |=E%

3 0,72|0,62|0,53]|0,46 | 0,4 | —

4 0,64 | 0,5310,44 0,3 {0,31| 15

5 0,59 | 0,46 | 0,36 | 0,20 | 0,24 | 11

6 0.53/0,4 ]0,31{0,24{0,09| 7

7 0,4810,3510,2670,2 j0,15] 5

8 0,4410,31)0,22]0,17] 0,13} 1

9 0,4 |0,27{0,19|0,14] 0,01} 3
10 0,37} 0,24 ] 0,17 | 0,12 ] 0,09 | 2.5
11 0,34 [0,21{0,15]0,1 [0,08] 2
12 0,31{0,19]0,13}0,09{0,07] 1.5

10.5. Bennunny mogpeMa Ac 3aGHBHHIX cBall, norpy-

Ayer ONpesEANT: B COOTBOTCTBHE C TPeGOBMNMAME rAs-
Bt CHull fio npoexTHpoBausio ocHopamMit spamult
COOpYXKeRHH.

K n. 10.5. Ilpu pacuere 3a6usunix cBaft, gorpyxa-
eMHx B HalyxalomHe rpyHTH Ges NpHMeHeHHs JAHAepa,
38 pacyeTHYI0 HAarpysky NUDHHHMAeTCs BO3MOXKHas Ha-
rpysKa, nepéxaBaeMas Ha CBalR B Hpolecce SKCIJIya-
Talun.

IIpu pacuere BeAWUHHH mogbeMa CBafi Bce Harpys-
KH, NepeAaBaeMHe Ra CBa, NMOrpyXeRHy10 B HaGyxalwo-
LIHEe TPYHTH, CIATAIOTCH AIHTENbRLIMH.

10.6. Ilpr mpopeske cBasMm HaGyXalOUWHX CJOeB
TPYHTOB H 3aray6JeHHH HX B Henalyxamoluue rpyHTH
noavem ceafinoro ¢ynnamenta Gyxer nNpaKTHYECKH HC-
KJIOueH NpH cOGJNIOMeRHE YCROBHSA

b
NsTew—
> rel
rae N —pacuerHag HArpysxa Ha cBam, TC, Onpexe-
JeHHas ¢ KOSQQPHRHEHTOM Heperpysxa mn==
==1, BKMOYaR COOCTBERHNA Bec CBAB RB/M
CBaH-060AOUKN;
T — paBHOReficTBYIOIMAA PACYETHHX CHA DORXD-
eMa, Tc¢, Aefersyiomax Ha OoxoBoR momepx-
HOCTH CBaH HJIE CBaH-000JIOUKH, ONpexense-
Mas N0 PEIYNLTATAM HX HOJEBHX HCHHTaHuh
B Halyxaomux CrpyATax HAH onpejeaseMas
¢ HCOAb3OBAHAEM AaMHHX TaGn. 2 (2) =Ha-
cToniieft raasw ¢ yuerom kosddHuUMenTa me-
PerpysKH AAf cHA Halyxanus rpyHra n=
==1,4,
$ — gecymias cmocoGHOCTB, TC, Y4aCTKa CBaH,
PacnoVIOXEHHOr0 B HeHabyxaoiueM rpyure,
IpH REeACTBHH BHASPrHBAIOUIHX HArpysokx;

(77(30)]

Ilpumeuanne Jonyckaemue BeJHUHHH HOIB-
eMa COOpyxeHHA, a TaK)Ke BeJHYMHY OIBEMa HOBEpPX-
HOCTH Ha0yXalolUero rpyuTa Ay K NOABEMa CJIORA IPyHTa
B YPOBHE DaCNONOKEHHN HHXKHHX KOHLOB cBafi Ax cae-
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ky — o6osHavense TO Xe, yro H B dopmyae 1 (1).
K n. 10.6. B oraeapshix caydasx Heaecoo6pasHo DpH
HeGouibiiof Tommuue chos nalyxawoliero rpyara ocyine-
CTBHTb HX UPOPe3KY H 3ardyGHTL CBaH B HOACTHAANILHE
TPYHTH, €C/HH NOCACKHME OKa3HBAlOTCA JOCTaTOYHO Ha-
JexunMH. B stoum cayuae noja pacueTHo# Harpysxof moa-
pasyMeBaeTc RaHMEHbIIafd BO3MOXKHAs Harpysxa  (cM.
nosicHesas k n. 10.5).

Mpumep 36. TpeGyerca  onpenennTs HEOGXOAHMYIO
ray6eny 3arayGienws  XeaesoOeToruoh
csan cesenneM 30X30 cM B HemaGyxam-
mul rpyHT, NPH KOTOPOA OTCYTCTBYeT ee
NOXHEM B CJAyYae 3aMavHBaHHA TPYHTa.
Csag npopesaer cnofi Rayxaomefi rau-
HH ToumHEOfl & M. TauHa mMeer TBep-
Ay KoHcHcTennmwo, Haumennman pac-
YeTHAn HATPYsSKa, NepelapaeMAN Ha CBAIO
B NpoHECCe SKCIAYaTauuH, CcOCTdBAReT
25 tc. Halyxaiomwiylo rAMHY DOACTHAAET
caoft nuJeBaToro mecka ToammweoR 7 M,
'pyuTosnieé BOAR HA RAOMaAKe OTCYTCY-

BYIOT.
Pewenue. s dopmyan 77 (30) ompeaesuM mecymyw
crnoco6HOCT, yWACTKA CBaH, 3arayGJAeRHOrO B CAOR nuie-
BATOrQ NeCcKa, HA BHACPTUBANOULIYI0 HATPY3KY:

¢
T—N=— =P,
kn

CneuHanbHHX HCCHCIOBAHAR NO ONpeAGNCHMIO CnMA
BHIIOPA HEe NPOH3BOAMJOCH, HOSTOMY PaBHORCACTBYIOMYIO
3THX CHJI ONpeAesiseM JaHANHTHYECKHM NyTeM:

T=ulgfan,

rae 4 — NepHMETp CBaH, M;
la — AMEHa CBaH B Npejelax Caos
rAusH, M;

Ralyxaiomux



fa — pacyertoe conportHeJenue Habyxawoilero rpyETa
Ha GOKOBOH NOBEPXHOCTH CBaH, TC/M2, UpHHE-
maemMoe mo Tabam 2 (2) aAm  xapakTepHCTHK
TPYHTa NpPHPOLHOrO COCTOSIHMA Ge3 BBeJAEHMN A0-
HOVIHHTENbHHX RoPPHuACHTOB;

n— goshounnenr, papHul 1,2;

7'=1,2-5-4,6-1,2=32,4 1c;
P=32,4—-25=17,4 1c.
IayGupna morpyxeAHs cBadH B NHACBATHE NECKH OlI-
pelenderca 00 dopmyae
Py
l' = T,
mufy
rie P — passocts MexAy cHAofi BHOOPa H MAHBMAXLHOH

pacueTHON HAarpyskod, DepejaBaeMofi Ha CBaio,
TC,

kp — Ko3pPHltieHT Ge30MacAOCTH MO rPYHTY, HPHHHA-
maembifi paBHbiM 1,4;

m — go3pdulHenT ycnosuli paGoTH, OpHuEMaeMHi
pasanM 0,6;

U — nepHMETP CBAH, M;

fs — pacieTHoe conpoTHB/EHHE NHAEBATOTO HmECKa Ha
Goxopofi MOBEPXHOCTH CBaH, TC/M2.

TIpunnMaeM TAYOHHY NOTPYXEHHA CBaM B HulneBa-
Teie MECKH paBHoO#t 4 M:

7,4:-1,4
=
0,6-1,2-2,8

Hecymas cnoco6HoCcTh Taxkofi CBaH Ha CKHMAaOUYIO
HArPY3KY paBHa:

@ =m (mp RF + umem!I f )=
=1][1.120.0,09 - 1,2 (1.4.6.0,5-5-} 2,8.5)}= 40,6 1c.

Pacuernan nHarpyska N, Tc, mepegaBaeMam Ha cBaiw,
paBHa;

l' =5 M,

N=——=—=29 1c.

10.7. Besnauna nofbeMa cBafl AuaMerpoM Goaee
1M, He npopesawinux @abyxaiomue CJIOH TPyHTa, AOA-
XHa ONpene/NATHCH Kak Aadg obndHOro QyniaMeHTa Ha
€CTeCTBEHHOM OCHOBAHHH B COOTBEeTCTBUH C TpeboBa-
ausiMu raasst CHull no npoekTHPOBaHMIO OCHOBaHHA
3namuit B coopyxenufi. IIpu sToM DOABEM CBaH C YA~

eHHeM JOMMKEH ONpeReAsThcs Npn AEACTBHR HATPY3KH

v paBHO#
rge N 1 T — o6osnauenus Te ke, 9T0 H B (opmyJe
[77 (30)1;

91z — PacdeTHOe 3HaueHne OObBEMHOTO Beca
rpyura, Tc/M%;

Opp — O0beM TIPYHTA, NPENATCTBYIOHIHA HOLB-
eMy cBaH, M?, QOPHHHMAaeMB#A pPaBHHEM
ofpeMy TpyHTa B mpejenax PpacHIHpsiO-
1erocs YCeueHHOrO KOHyca BuicoToR H
¢ HHXHHM (MeHbUIHM) AHAMETPOM, paB-
HHM JHaMeTpy YHpeHHA D, H BepXHUM
auamerpoM Da=H+D (3pece H ~— pac-
CTOfiHME OT MNpHPOZHOH  MOBEPXHOCTH
TPYHTa JI0 CEepPeAHHH YIIHDEHUs CBaH).

K n. 10.7. TpeGopanus BacTOSLIEro HYHKTa pacnpo-
CTpaHMIOTCA Ha CBaW, ofulas JAHHA KOTOPHX OT HOBEpPX-
HOCTH TPyHTa HE MpeBuItaeT 4 M.

IIpn Goabmesi pauHe GypouaGHBHHX cBAfi, B TOM YHCJE
H C yIIHpeRneM, fHaMeTpoM 1 M HeO6XOAHMO YUHTHIBATHL
PA3BHTHEC KacaTeJIbHHX CHA BHUOpPa no GokoBOH HOBEpX-
HOCTH cTBOJa. Jinf cBafi ¢ ymiupeHHeM AAuHOA 8 M u Go-
Jee ofbeM TpyHTa, APEeNATCTBYIOUHA NOAbeMYy, OPHHHMAa-
ercs paBHHM O0beMy rpyHTa B Hpefeiax HHJHBAPA Bbi-
corofi H u AuaMeTpPOM, PaBHEIM AHAMETPY YUHHpDEHHS.

10.8. [Ipn upoekTHpoBanwy cBafiHHX ¢yHIaMeH-
ToB B Halyxalomux rpyHTax MexJAy MOBEPXHOCTbIO
TPYHTa H HHXHell ILUIOCKOCTBIO pPOCTBEpPKa JOJDKEH
OLITH HpeAyCMOTPEH 3a30p pPa3MepoM, PaBHHM HIA
Gonee MaKCHMaJbHON BeJHYHHH NOABLEMAa TPYHTA TPH
ero HabyxanuH.

Mpameganue, [lpn Tommuue cmoa HaGyxaio-
IEro rpyHTa MeHee 12 M JomycKaercs yCTpauBaTh po-
CTBEPK, ONHPAOIIHACH HeNOCPEACTBEHHO HAa TPYHT, NPH
cobmonennn pacyerHoro yenosus {77 (30)1.

K n. 10.8. [lpa ycrpoficTee HH3KOrO pocTBepKa HeoG-

XOnHMO OfecmeduuTh HaJEKHYI0 aHKEPOBKY CBah ¢ POCT-
BEPKOM, TakK Kak IpR HaGyxaHMHE TDYHTa BO3MOXeEH ero
OTphiB OT cBail. B 5TOM ciyuae TaKyi0 KOHCTPYKUHIO Clie-
JAyeT PpaccMaTpHBaTh Kak (QYHAaMEHT Ha eCTeCTBEHHOM
OCHOBaHMH, B KOTOPOM CBaH BHIDOJHSIOT PO/Mb aHKEPOB,
NPensATCTBYIOUMX NMOAbeMy ¢yHRaMeHTa Apd HaGyXaHHH
rpyara. OnHOBpEeMEHHO HEOGXOAHMO YUYHTHBATh pPaboTy
CBali Ha BOCNPHATHE BEPTHKAJBHHX H FOPH3OHTAJLHHX Ha-
IPYSOK.

11. OCOBEHHOCTH IMPOEKTHPOBAHHSI CBARHDBIX $YHAAMEHTOB

HA NOAPABATBIBAEMbBIX TEPPHTOPHAX

11.1, TIpH npoekTHpOBAERH CBafHHX (YHIaMeHTOB
Ha NOApafaTHBaeMHXx TepPPHTOPHAX XpoMe TpeboBanmit
HacTosillell rAaBH JNOJUKHH COGMIONATBHC Takxe Tpe-
Gopanua raasw CHull no nmpoekrHpoBanaio shamnft 4
COOPYIKEHHA Ha NOAPabaTLIBaeMHX TEPPHTOPHAX; NpH
ITOM HapAAy C JaHHHMH MO HHXKeHEPHHM H3HICKAHHAM

CMOTPEHHHMH B pasjese 3 HacroduieX raaBH, JOAXK-
HH TaKXe HCNOJIb3OBAaTbCA JHaHHbie rOpHO-TeojorHYe-
cKHx HM3HCKaHu% H CBeZeHHs 06 oxBAaeMux pmedopma-
IHSIX SeMHOH NOBEPXHOCTH.

AaMeHTOB Ha HoAPaGaTbiBaeMbix TEPPHTOPHAX AO/NK-
HB COJEPIKaThCH MONyUEHHHE MO Pe3yNLTaTaM MapK-
niefiflepcKOro pacyera JaHHuHe 00 OXHEAEMHX MaKCH-
MaJbuHX AedopMalHAx 36MHOA NMOBEPXHOCTH Ha Yyua-
CTKE CTPOHTEJBCTB2, B TOM UHCJE:

1N — ocenaHbe, MM;

6.

s MPOEKTHPOBAHHA CBaflHHX (YHAaMeHTOB, Npedy-

11.2. B 3apan#n Ha TIPOBKTHpPOBaHHe CBa#HHX ¢GyH-

{ — HaKNOHH, MM/M;
€p — OTHOCHTEJIbHHE TOPH3OHTaJbHHEe  AedopMaiuy
PacTAXEHHS HJH CKATHA, MM/M;
Ry — pajuyc KpHBH3HH 3€MHOM MOBEPXHOCTH OT HOA~
paGOTKH TEPPHTOPHH, KM;
Sp — ropH30HTaNbHOE CABHMKEHHE, MM.

11.3. Pacuer cBaiinbix ¢yHAaMeHTOB 3JaHuA H CO-
OpYXeHH#, BOSBOAHMBX Ha MNOAPaGATHIBAEMHX TeppH-~
TOPHAX, AOJAKEH NPOHSBOAHTHCH Uo NPEAeJbHEIM  CO-
CTOAHHAM Ha OcO00e coueTaHMe Harpy3ok, Ha3Hadae-
MHX C YIeTOM BO3AefCTBHA CO CTOPOHH AethopMupye-
MOro NpH NoApaGOTKe OCHOBAHHS,

114. B 3aBHCHMOCTH OT XapaKTepa CONPAMKeHHS
rosos ceait H cBaf-06009€K € POCTBEPKOM M B3aHMO-
HeficBAs (yHZaMeHTa C TPYHTOM OCHOBAHHSA B MPOHEC-
ce PasBATHR® B HeM TOPH3OHTaJbHHX Aedopmaunufi or
noapaGoTKH TEPPHTOPHH PAa3NHYAOTCA CJASAYIOUIBE CXe-
MH cBakHHX QyHRAMEHTOB:
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a) XecTKHe — NPH JKECTKOf 3ajelike TOJIOB CBail
H cBafi-060J01€K B pOCTBePK HYTeM 32aHKepHBAHHA B
HeM BHITYCKOB apMaTyphl cBa#i H cRaii-oGonoyek JHGO
NpH HENOCPEeACTBEHHOH 3ajesike B HEM TOJOBH CBaH H
CBaH-000JICUKH B COOTBETCTBHH C TpeGOBaHHAMH, H3-
JIOXKEeHHHMH B 0. 8.5 Hacrosme#i raaBH;

6) momaTiMBHE — IIPH YCJAOBHO-HIADHHPDHOM  COMl-
PAXEHHH CBaH H CBaH-OGOJOYKH C POCTBEPDKOM, BH-
NOJHCHHHIM OyTE€M 33ACJKH €€ TOJOBH B POCTBEPK Ha
5—10 cM uiH CONpSKEHHHM UYepe3 INOB CKOMbKEHNS.

IIpumeuanne IlloB ckoabXKeHHST JHOJKEH Tpe-
AycMaTpUBAThCS B BHJle NMPOKJAJKH MAaTePHAJIOB C Ma-
auMu Kodpdunnentamu tpenus (rpadHTa, CAORH, MO-
JIMSTHJICHOBOR IUIEHKH H T. I.) MEXAY POCTBEDKOM H
Kejie306eTOHHHM GallIMaKOM KOJIOHHH HJH OHOPHOM
MJOCKOCTBIO CTeHH 3faHHA. KOHCTPYKUHA INBOB CKOMb+
KeHHsl JOJXHA NIPelyCMaTPHBAThCH B COOTBETCTBHH €
TpebopanusiMu raasn CHuIl no npoexkTHpoBaumio 34a-
HHA H COOpyXKeHHH Ha MoApabaThHBaeMbIX TEePPHTOPHRAX.

a)

Puc. 42, Cxema cBafiHoro GysaaMeHTa RJag KapKacHOro 3fAHHS
NPH HAJAHYHH CBA3ef-pacOoOpPOK B ABYX HANPABJACHRHAX H POCTBEDPKA,
OTAENACHHOr0 OT PYHARMEHTOB HMIBOM CKONbIKEHHS

a — nnan; 6 — paspes; 8 — SiOpPa MPOAONBHLIX YCHAHA B CBASKX-
pacnopkaX; I-— KONOHHE; 2 -~ ¢GyHAaMeHTH; J - pacnopku; 4 —
POCTBEpK; § — OB CKOJbXKEHHS; 6 ~— CBAK

K n. 114. BucoTa NaHTH POCTBepka MOA GalIMaKoM
KOJIOHHH HJIH 3KeJe306eTOHHOA MJHTH J[OJKHA oOnpele-
JATbCA M3 YCJOBHA pacueTa e€e Ha NpoAaBJaHBaHHe.

IlloB CKOMbKEHHUA HOJIKEH YCTPaHBaThC B MpeneJax

OTCEeKa Ha OJHOH OTMeTkKe. IlsockoeTs B2 CKOJbLXKEHHA
AoaxHa OHITL pOBHOH, (e3 BHCTYIOB,
Jas HexomyllieHHss TODHSOHTaJIbHBIX —NepeMellieHHi

KOJIOHH Npu noxpaboTke, MexAy GaluMaxaMu MOX KOJIOH-
HH CJefyeT HPeXyCMaTpHBATh B NPOAOJBHOM, a B Heol-
XOJUMHX Cjay4yasdx B B NONMEPEUHOM HalpaBJEHHAX CBA3N-
pacnopkd, MOROWIBA KOTOPHX JAOMXKHa OHTb Ha YPOBHE
IBa CKOJbxKehus. MHHuUMaJbHOE CeueHHe CBA3H-PaclOPKH
2020 cMm; yBenHdeHHe cedeHHA CBSI3H-PaCHOPKH H3 YCJO-
BHSL pa3sMellleHHs] apMaTypH Le/ecoo6pasHo OoCYLIEeCTBAATh
3a cueT yBeJjudUeHHs ee WIHPHAH. Pa3MemienHe apMaTyphl
B CBfI3H-pacnopke JAO/IKHO OHTb B OCHOBHOM Y GOKOBRIX
rpaHeii ee ceueHwHs.

Conpsaxenne CBA3H-PACHOPKH € GamIMaKaMH HOA KO-
JIOHHH AOJXKHO OCYIIECTBJAATHCA B BepTﬂKaﬂbHOﬁ nAoCKO-
CTH IO mapHHPHOH CXeMme.

Ilpn manpaBieHHH MOAPAGOTKH K IJIaBHBIM OCAM 37a-
HHA mOx yraoM, 6iau3kuM K 45° uenecoo6pasHo npeny-
CMaTpHBaTb TaK¥ke IRHaroHaJlbHele CBA3H-PACNOPKH.

Ilpu yctpoiicTBe MeXXAY OTAC/IbHHMH (YHIaMenTaMHu
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KapKaCHHX 3JaHHH CBSI3€{-PacnoOpOK H OTACNEHHH pOCT-
Bepka OT (YHAAMEHTHHX O6aUIMaKOB WIBOM CKOJBXKEHHA
NPOROJLHLIE YCHNHS B JIOGOM CEUEHHH CBSI3H-DAaClOPKH OT
TPEHHSI 10 WIBY CKOJbXKEHHA npn BO3JIEHCTBHH nepemeuie-
HHil TPYHTa omnpeAeasior no dQopmyne (puc. 42):

n

N=m' 2 T;, (79)
1

rAem’ — x03)OUNHEHT, YYHTHBAOIME HEOAHOBPEMEH-
HOCTb CABHTa POCTBEPKOB MO IUBY CKOJbXKEHHS
(npunMMaeTca mo Ta6Ja. 29 B 3aBHCHMOCTH  OF
yHcJa KOJIOBH Ha ywactke ot 0,5L jpo x, rae:
L — pganna orcexa, x-— paccTosiHHeé OT OCH OT-
ceKa A0 pacCMaTPpHBAEMOrO CeYeHHST);

T; — cuna Tpewus mox i-M QyHIaMeHTOM, ompegeJsie-
Mmas no dopmyae (80), 1c;
n — YyHCAO KOJIOHH Ha yuacTke ot 0,5L no x;

T; = fNi; (80)

rae [ — Ko3pduUNHEHT TPEHHS MO HMIBY CKOJBbMKEHHS, NpPH-
HHMaercst mo yka3aHusMm raass CHull no npo-
€KTHPOBaHHIO 3JaHHA M COOpYyKeHHH Ha HOApa-
6aTHBaeMBX TEPPHTOPHAX;
N; — BepTHKaJbHAA Harpyska Ha pPocTBepK i-ro ¢yH-
ZaMeHTa, TC.

TaGauuwa 29

Yucao KoNOHH (DynaameHTOB)

Ha yuactke or 0,5 L Jio ¥ KosdduaueHr m’
1 1
2 0,85
3 0,7
4 0,6
5 u Gonmee Q,5

Beanundy usru6aioliero MOMEHTa B CBae He3aBHCHMO
OT XapaKTepa ee CONpPSKEHHHA € POCTBEDKOM CJeAyeT Ofi-
peneasts mo ¢opmyne (108) mo BesHYuHe ONOPHOH peak-

13
UMM, TPHXOAsLEficA Ha OZHY CBalo: NP=T , rae kR—

9HCa0 cBafi B pocTBepKe MOA DYHAAMEHTHHM OalIMaKOM,

Mpumevanusa: 1. Jlna onpejenenns NOJHOTO yCH-
JHS B CBSASH-pacmopke HeoGXOAMMO ydecTh TakxKe O6OKO-
Boe HOpMaJbHOe XaBJjeHHe TIpyHTa Ha (yHAZaMeHTHbIA
6amiMak H TpPeHHe N0 GOKOBHIM MOBepXHOCTAM OGalIMaKa
(Tpensie 0 CBA3L-PACHIOPKY He YYHTHBaeTCH).

2, Tlpu ycTpolicTBe WIBa CKOJLXKEHHA NOJ CHJIOLIHOA
Kene306eTOHHOR IJIMTON POCTBEPK HEOOXOLHMO paspesaThb
Ha OTZAeJNbHHE YUAaCTKH C KYyCTOM CBaii' mol HuMH. Pacuer
JZONOJMHUTENBHBIX YCHAMII B NJAMTE OT CABUra SJAEMEHTOB
POCTBEpKa 10 WIBY CKOJNbLXKEHHs CJEAYeT OCYNMECTBAATH MO
dopmyae (79).

11.5. Pacuer ¢yHZaMeHTOB H HX OCHOBaHHA Ha
noxpabaThiBa€MLHIX TEPPHTOPHAX AO/IKEH NPOU3BOAMTH-
€A ¢ yueToM:

a) u3MeHeHHH  (DMSHKO-MEXaHHYeCKHX  cBONCTB
TPYHTOB, BLI3BAHHMX MOAPaGOTKOH TeppHTOPHH, B CO-
OTBeTCTBHU ¢ TpeGoBaHusiME 1. 11.6 HacToseit ryaBH;

6) mepepacnpefieieHHst  BEPTHKaJbHBIX Harpy3oxk
Ha OTAeNbHHE CBaH, BHI3BAHHOTO HCKpHBJICHHEM H Ha-
KJIOHOM 3€MHOH TIOBEPXHOCTH,. B COOTBETCTBHH C Tpebo-
BaHHAMH 0. 11.7 Hacrosme# TIJaBH;

B) AOMOJHHTEABLHHX HAarpy3oK B TrOPH3OHTAJbHOM
IVIOCKOCTH, BHI3BaHHHIX pa3BHTHEM XedopMauuii rpyH-
TOB OCHOBAHMA MHpH NMOAPaGOTKe TEPPHTOPHH, B COOT-




serereun ¢ Tpebopamuamu mn. 11.8 u 119 macrosmeft
raBbl,

11.6. Hecymaa cnocofHOCTL MO TPYHTY OCHOBARUA
@onp, TC, CBafl BCEX BHAOB H cBafi-oGosiouex, paGo-
TAIOUIHX Ha CHKHEMAOIYI0 HAarpysky, NMpH moxpaGoTKe
TEpPHTOPHH onpeAeasercs mo ¢opmyne

Pronp = Muozp P» [81(32)]

TAe Mponp — KO3bdHUMeHT YcaoBui PaGOTH, YYUTHI-
BAaIOIHUA H3MEHeHHE CTPYKTYPH FPYHTa H
nepepacinpejie/ieHHe  BePTHKaJbHHIX Ha-

rpysok mnpu noapaGoTKe TepPHTODHH,
npuHuMaeMuit no Ttaba. 30 (16);

Ta6numa 30(16)

Kosddnuuert ycnosu#t paGoral
mogp B S7YUR€, ecan KaucKas

HHS NPOBEAEHR

m
BufApr cBalt, snanuft n coqpy-
KeHnft

Jio noxpa-

BO BpeMs HOApa-
GOTKH GoTKH

1. Cpau-crofiku B Oynaa- 0,9 1

MeHTax JoOLX 3AaHHR H

COOPYXEHUH

2. Bucsune cBam B ¢yH-

IaMeHTax:
a) NONAT/MBHIX 3AaHUM 0,9 1
H COOpYXKeHHH (Ha- !
npUMep, OAHO3TAXKHHX
KapKacHBIX ¢ IIapHUp-
HBIMH ONOPaMH)
6) MECTKHX 3NaHER o 1,1 1,2
COOPYKeHuit (manpu-
Mmep, GecKapKacHRIX
MHOTO3TaXHHX 3AaHUH
C XKEeCTKHMH Y3JaMH,
CHJIOCHBIX KOPIYCOB)

Mipumeunanne X 1aba 30(16). Tlonppasnenenne
Ha ¥KEeCTKue H NOAATJHBBE 3XdHHS OCYIUEeCTBJEHO IO
HX DPEaxkUHH Ha HePAaBHOM@PHEIE OCaiKH (YyH/IaMeHTOB
B BEPTHKANbHON IVIOCKOCTH; B MKECTKHX 3JaHHUAX NpH
3TOM IIPOHCXOAHT IepepaclpefiesieHHe OTHOPA TPYHTa,
a B TMOAATIMBHIX Hepepachupefe/eHHs NPAaKTHICCKH He
NPOHCXOLUT HJIH OHO MaJIo H €ro MOXHO He YYHTHIBATb.

& — Hecymlas CMOCOGHOCTL CBaH, TC, Ompeje-
JICHHasl PacueToM B COOTBETCTBHMH C Tpe-
6oBaHHSMH paszeia 5 HacrosuleH raa-
BHl HJH onpeje/ieHHad NO pe3yJbTaTaM
TIOJIEBHIX MCCAeNOBaHHN  (IMHAMHYECKHX
¥ CTATHUECKMX wuWcHuiTaRufi csaft wuau
cBali-o60/04€eK, 30HAMPOBAHHA [PYHTa),
B COOTBETCTBHH C TPeOOBaHHAMH pasiena
6 Hmacrosmiefl riaBbl.

CBau Ha noxpabaThiBaeMBIX TEPPHTOPHAX, KaK mpa-
BWJIO, JNOJIKHEI pacCHHTEIBATLCS Ha BHEUEHTPEHHOE CXKa-
THe, a B CJy4Yae NPEBHILIEHHA JONOJHHTEJbHEIX BHIAEPrH-
BaIOIIMX HATPY30K OT MCKPHBJEHHS OCHOBaHHA, HKEHCTBHS
HaKJIOHOB M BeTpOBOﬁ Harpysku HaJA CHKHMAaOUWHMH Ha-
[Py3KaMH — Ha BHEIEHTPEHHOE pacTAXeHHe.

Hecyumyto cnoco6rocTh cBafi IO TpYHTY CJedyeT pac-
CYHTHIBATh HA COYETAHHA, MPH KOTOPHIX B HUX BO3HUKAKOT
MaKCHMaJbHBE CXKHUMAIOUIHe HATPY3KH C YY€TOM JONOJIHHU-
TeILHBIX HarPY30K CKATHUSL OT UCKPHBJEHHS OCHOBAHHSA, Ha-
KJIOHA B BETPOBOHA HArpysKH.

Hecymylo cnocoGHOCTp cBaifi MO MaTepHaay ciaenyer
ompelieith [PU MAaKCHMAJLHOM 3HAYeHHW H3rgfarouiero

MOMEHTa JJS ABYX COHETAHHHA BEPTHKAJBHHX HArpysox,
fipH KOTOPBIX BO3HHKAKT MaKcHMaJabHasg H MHUHUMaAJBHafA
Harpysku. 1Ipu oTOM B COOTBercTBMM ¢ N, 5.2 mHacrosmieR
raasel CHull csas paccMaTpuBaeTcs Kak CTepKeHb, Xes
CTKO 3allleMJIeHHHH B IPYHTe B CEYEHHH, PaclOJIOKEeHHOM
Ha paccrosnHR l1=H-+!l, rpe H — nanea ywacrka cBaH
OT TOAOMIBH pOCTBepKa AO YPOBHS NOBEPXHOCTH TIPYHTa;
Io— nnuHa yJacTka cBaum B TpPYHTe, oOnpeAenseMas 1o
¢dopmyse (102).

Ipusenennsie (pacuernsie) MakCHManbHYI0 Nuaxe U
MUHHManNpHYI0 Nuyus BepTHKaJbHble HAarpy3kH Ha CBalo B
cBalHOM (PYHAAMEHTe XKECTKOro 3AaHHsi WJIH COOPYKEeHH:
CHeAYeT ONpEne]sTh YO HEBHLIFOAHHM COYETAHHSM OCHOB-
HHX W AONCJHUTENLHHX HATPY30K, NEHCTBYIOIIHX B Ha-
NpaBJEeHHH NPOJOJbHOH M MONepPeyHoH rJIaBHHX ocefft 3Aa-
HEf mo ¢opmyie

N 8
Nyakc= Y % 0,8AN £ 0,7N; < Pyonps (82)

MuH

rae N — pacuerHas BepTHKaJnHAf Harpyska OT BCero or-
CEKa 3 aHHd, TC,
@ — ofimiee UYHMCAO cBaff B OTCeKe;

AN — nonosiHuTenbHas BepTHKaNbHAs Harpyska  Ha
CBAal0 OT HCKPHBJICHHf OCHOBaHHs, ODpeAens-
emass no ¢opmyne (85), Tc;

N} — nomonnuTe/bHas BepTHKaJbHAs Harpyska  oT

HAaKJOHA M BETPOBOM HArpy3ku, onpeaeiseMas
mo dopmyae (84), T1c;
0,8 u 0,7 — ko3¢ PHIHEHTH, YYHTHBAIOUHe COYETAHHA Ha-
TPY30K.

[Ipumeuanue, MarcumanbAbe ¥ MHRAMaJbHHE
BepTHKaNbHble HArpy3KH BO3HHKAIOT B YIJIOBRIX CBafiX 1O
KOHTYpY OTCeKa 3XaHHA, a TakXe B KpDAfHHX cBasx, pac-
TMOJIOKEHHHX N0 IVIaBHEIM OCAM OTCEKa.

Ilog BO3AEcACTBHEM HAKJIOHOB 3eMHOH IOBEpXHOCTH,
BO3HUKAIOIIKX NPH NOAPabOTKe TEPPHTOPHH H OT BETPO-

BOM HArpy3KH, NONOJHHTENbHHE TOPH3OHTaNbHHE N H

BepTHKaMbHEe N HArpy3KH B CBadX oONpefeNslOT MO
¢dopmyaam:

T
n
Msy Myx
N =t —2=; Npy=i——, (84)
HX 2{{2‘- HY zx%
rae T — ofmasi ropH3oHTaJNbHAasA Harpyska, Aeficr-

BylOmlasg Ha OTCeK 3XaHHS, BBI3BAHHAfN
HAaKJIOHOM 3¢MHOH MOBEPXHOCTH H BETPO-
BOH Harpysko#i, Tc;

n—uyncao cBall B (yHHAaMeHTe OTCEKa;

My v My — pacueTHHe MOMEHTH OTHOCHTEJIbHO IJaB-
HBIX oOcefi x M Yy OT HeACTBHs HaKJOHA
3eMHON NOBEPXHOCTH, BHI3BAHHOTO NOApa-
GOTKOll TEppUTOpHH, H BETPOBOH Harpys-
KH, TC*M;

Xxyxi ny; —no cdopmyie 44 (26).

11.7. onosHuTeJbHble BepPTHKaJbHbHE HArpPy3KH
#AN Ha cBaH HIH CBaM-060JIOUKH JNaHHA H COOpyKe-
Hull ¢ KeCTKO# KOHCTPYKTHBHOH cXeMoOif, BHI3BaHHHIE
HCKpDHBJEHHEM 3eMHOH IMOBepXHOCTH npu mnoxpaborke
TepPHTODHH, ClJefyeT ONPeleNsTh B 3aBHCHMOCTH OT
OXHJaeMOr0 pajHyca KDHBH3HBEI MOBepXHOCTH Ry H ee
HAKJ/IOHA NPH CAeAYIOIHX JONYIIeHUAX:

a) cBaiiibie QyHZAMEHTH M3 BHUCAUMX CBafi u cBak-
060JI0ueK M HX OCHOBAaHHS 3aMEHSIOTCS B COOTBETCTBHH
¢ m 7.1 Hacrosulek riiaBW YCAOBHEIM  (YHIaMEHTOM
Ha eCTeCTBEHHOM OCHOBAHHH;

6) ocHOBaHHe YCJIOBHGrO (yHAaMeHTa NPHHHMaeT-

cf AuHefHO-AeOPMUPYEMHM C NOCTORHHBIM MOXYJeM
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zedopmanny no anume sZauus (COOPYIKEHHS) RAR BH-

JeJIEHHOTO B HEM OTCeKa.

OnpefesicEne AONONHATENbHBIX BEPTHKAJBHHX Ha-
rpysox ==AN HOPOH3BOAMTCH OTHOCHTENHHO NPOAOABHOI

H HNonepednofl ocefi 3pamnusd.

K n. 11.7. Jonoauure/biikie HaTPYSKR HA CBal BHSH-~
BalOTCH NepepacupelelieHHeM HX B peayipTare BSaEMO-
RefiICTBHA 3AaHHS OGeCKOHeYHOH MECTKOCTH HA YCAOBHHIX
(yHAAMEHTaX HAa €CTECTBEHHOM OCHOBAHHHM WO IHAHHADH-
9ecKOf NOBEPXHOCTH C YCAOBHLIM DAJAYCOM KPHBH3HH,
onpeneasemum no dopmyae (89).

JononnnrenbHas BepTHKaNbHAA Harpyaka AN Ha Jio-
6yic CBajo, PaclONOMKEHHYIO HA PACCTOAHEE X OT rAaBHOA
ocy ¢dyHpamenta (puc. 43), OT HCKpHBJiEHHS OCHOBaHER
onpenensercs no ¢opmyne

Ax K Iy (%o — %)

N = o' Sn ” (85)

4R 12<xo-x.):

rie Ay —o6mas J[IHHA YCJOBHOTO (yHAaMeHTa B Ha-
npaBJeHHH OCH X, onpefensieMas no gopmynae
(86), m;

K — Kosthdunuent KeCTKOCTH OCHOBaHHS AJS yc-
JOBHOTO ¢yHRaMeHTa, onpeleaseMuft no gop-
uyne (87), tc/md;

Iy, — MOMeHT KHEPUUH NJOMANHM NOAOHIBH  YCJOB-
Horo ¢yHAaMeHTa, PACHONOXKEHHOfi NO ONHY
CYOPOHY OT TJIaBHOK OCH YY  OTHOCHTEJIBHO
oc Yy, Mm%

Xo— pacCTOsiKe OT rJaBHOK ock VY RO neurpa TH-
JXeCTH paccMaTpuBaeMON mnonosBHHH ¢yHma-
MeHTa (ompelensierc K3K OTHOLIEHHe CTaTH-
qet):xoro MOMEHTa K IJomajxu ¢QyHAaMeH-
Ta), M;

X — paceTOsiHMe OT IVIaBHOR OCH yy AO OCH CBaH,
I8 KoTopoll BHUHCAseTcA AN, M;

X; — TO XKe, 0 OCH JIO60H cBaH, HaXORsmefica Ha
PaccMaTpHBaeMoOil NOJIOBHHe NJOIMaAH YCJOB-
noro Qynmamesrta, M;

Ry — ycnopHEfi pafiyC KPHBH3HH OCHOBaHHS  OT
BJIHAHAS TOPHHX BHPAGOTOK, YIHTHBAONIHMA
KOHEUHYI0 KECTKOCTb SHAHHA H ompeRense-
mufi no dopmyae (89); mps kpuBH3HE BHINYK-
JNOCTH TPHHHMaeTCss CO 3|AKOM MJIOC, NPH
KpHBA3He BOTHYTOCTH — CO SHAKOM MHHYC, M;

n — ofiee YHCAO CBail B CBafiHoM dyHIaMeHTe;

Prrcp

Ag=L~td-+2I-tg T=L+ayc; (86)

rae L — paccrosamme MeXAy oCiAMH Kpafisiux cBafi oT-
ceka (cm. puc. 43,a), m;
d — pa3sMep fOllepedHOro” Ce4eHHs1 CBaH, M;

Iy Pricp — MO B 7.1 nacrosime# rnapu CHull?
Gyo — pPa3Mep YCJOBHOrO yHNaMeHTa, M;

ZK; Fy
i 8
K F, (87)

rae K — xo3punyenT XeCTKOCTH OCHOBAHAS nox  OT-
AENbHEIM YCJAOBHHM  (QYHIaMEHTOM WM YCJIOB-
Hofi (yHmaMeHTHOH jeHTOM, ompejensieMHi co-
oTBeTcTBeHHO 1o hopmynam (88a);
Fy — naomaze dynzamenrta, M%

1,3E,
K; = : (88a)
V F,
0,8E,
Ky =1t 886,
= oig (886)

rae Eo— MORYAs BepTHKANbHOR nedopManmm ocHOBaRMA
Ha yposHe ocTpus cRafi, Tc/MZ;
¢j — OTHOIeHHE® IAMHH YCJIOBHOTO JEeHTOYHOro ¢ys-
namenra (manpumep, Ax) K ero mupasHe;

Ry
g My e

TZie fiy H My — COOTBETCTBEHHO KOS(D(HIHEHTH neperpyskH
¥ ycaoBHR pafioTH K paiuyCy KPMBHM3HH,
npus¥MaeMue m0 yxkasaH®AM rnassl CHull
Ha 3jaHUA H COOpYIKeHHA Ha nomapabarmi-
BaeMHX TEPPHTOPHSX;

Myc— KOdDPHUHEHT (MeHbIle WJIH pPaBHHH €AuHH-
ue), YUHTHBAOMMA KOHEWHYI0 NeCTKOCTh
3AaHud, onpepeiseMubii mo dopMyne

_—1
bL'K
720E1

Rs= (89)

My = (50)

rae b — upuBeZenHan WIHPHHA NOZOMBH YCNOBHOTC
dyunamenra, M;
EIl —npupenennas XeCcTKOCTb CTeH OTceKa, TC-M%;
L 8 K —no dopmynam (86) u (87).
Jins KOPOTKHX OTCeKOB JKECTKHX SZAHMA, WMemux
otnomenne L/H<1 (rame L — pamHa orceka, H — Bhicora

)
k
S
4 BpeR|
&) .
JF
§ 8
3
8 |
S L
l,)— 4 sl +d, -
a 2314 5 b6 54y 1z
" rL l o
“ ‘L’ e p—
[t
X X
X

Prc. 43, CxeMa 3aMeRLI CBafHOrO (GYNAAMEHYR YCAOBHHM Ha eC-
TECTBCHHOM OCHORAHMH M SMIOPA NORSPACHPOACACHHE RArpYysex na
cBay NpH EPHBHIHE BHNYEKAOCTH

a — 3faBHe H@8 HCKPHBACHHOM OCHOBaWHH; 6 — IiaH CRafAMOrO mno-
A5, pocTBePKa H YCAOBHOTrO (yHIXamenTa; & — 3NOPa nepepacupe-
AeReHAS HRTPYSOK WA CBaH; [ — pocTBepK; 2 — CBaM; 3 -~ YCJOB-
HEIff GyHnaMeHT Ha eCTeCTBEHHOM OCHOBaH®H; abécd — smopa Ha-
rPy3oK Ha CBaH Q0 HCKPHBJICHMs OCHOBaHHE; gb'¢’'c’d — 5niopa ua-
;yysox Ha CBaH NpH MCKPHBACHRH OCHOPAHMS;, Yy — rNABHAA OCh;

Y -~ O¢b, NPOXORAIAS Yepes NEATP THKECTH MOJOBHBH YCROB-
#oro HyHaamelTa



8AARWA OT NMOJOMBH POCTBEPKA IO KapHH3a), KONYCKaercs
NpRHAMaTh Mw=1, a2 Rx DaBHHM pacyeTHOMY PARMYCY
KPHBHIHM.

Jononuutensibie 0G0GHIeHHNE YCHAMA B BEPTHKANL-
Noft nAoCKOoCTH KOPOORM JXecTKoro 3zamus B aioboMm ce-

YeHNN X, BH3BAHHWE NCKPHBIEHHEM OCHOBAHESN, ONpefe-
amorcs no dopmynam:
E
1Qs) = D AN; (on
1
&
Mg] =3} AN (x; — x), (%2)
{=m}

AN — pononHuYeAbhHas Harpyska Ha (16 cBalO ¢
y4eToM ee 3HaKa, onpeneaseMasi no Gopmy-
ae (85), rc;

k — KonmvecTBO cpafi Ha yuactke or 0,5 L a0
x (cM. pHc. 43);
Xi B X —T0 Xe, 90 H B dopuyae (85).

Ha o6o6mennbe ycuansi chefyerT pacCuHTHBATL dJe-
MeHTH HeCyIHX KOHCTPYKHMA 3AaHHa (pocTBepk, Nosica
H NPOCTEHKH).

11.8. B pacuerax cBafiibix (yRIaMeHTOB, BO3BO-
BHMBX H3 NOAPaGATHBAEMHX TEPPHTOPHAX, AO/LKHH
YIMTHBaTHCA ROMOJRHHTC/ALHLE YCHAHSA, BO3HHKalOUlHE
B CBasix HAH CBafAX-o00JIOURaxX BCJEACTBHE HX paGoTh
Ra RIrHG NoON RJAHABHEM TFOPH3OHT3JLHHX IepeMete-
HEf rpyHTa ocHOBafiHg NPH MoApaGoTKe TEPPHTODHH NO
OTHOLICHHI0 K MPOCKTHOMY MOJNOXEHHIO cBak HAH cBafl-
obonouex.

Benuunny 3THX ycmani clefyer ONpeReNsTh, HC-
noAb3ysl METOAHKY pacuera cBafi W cBafi-o60o/n0g9ex Ha
TOPH3OHTaJIbHHE NepeMeNleHHA N[O BeJIHYHHE PAaCcYeTHO-
r0 rOPH3OHTaJLHOTO IlepeMellieHHs rpyHTa Ar.

11.9. Pacyernoe ropuaoHTaAbHOE UepeMemienue Ar,

rie

MN, IPYHTa npH noipaGotke Tepputopun (pHC. 44)
cellyer .onpefeith no c¢opmyae

A =n, my e x, (93(33)]
rie ng H m,~ COOTBETCTBEHHO  KO3(buuHeHTH nepe-

TPYSKH H ycloBHH paGoThl AAS OTHOCH-
TeJbHLX FOPH3OHTaJbHHIX JedopManui,
nfEHEMaeMbHe B COOTBETCTBHH € IVIABO#
CHall no npoexTnpoBaHuio 3AaHHME H
COOpYXeHRHi Ha NOApabaTHBaeMHX Tep-
PHTOPHAX;

& — OXKHJAaeMasi BeJHYHHA OTHOCHTENbHON ro-
pH30MTaAbHON AehopManuy, YKa3aHHaA B
3aJaHHH Ha NPOEKTHPOBaHHE H oOmpene-
JseMas N0 pe3yibTaTaM MapKiltehaep-
CKOrO pacuera, MM/M;

X —~ pacCTOfiHEe OT OCH paceMaTpHBaeMo#l
CBAH JO WEHTPaJsbHOK ocH 3HaHAA (CO-
OPYXEeHHsI) C PpOCTBEPKOM, YCTpamBa-
eMHM Ha BCIO JIJHMHY 3JaHHst (OTCeKa),
HAH Jo G6JOKa XKECTROCTH  KapKacHOro
3nanus (OTCeKa) C pPOCTBEPKOM, YCTpaH-
BAEMHIM IIOA OTJAE/NBHHE KOJOHHH, M.

K n. 11.9. Pacuer cBaii Ha rOpPH3OHTANLHHE NepeMe-
MEHHA H HATPY3KH OCYNIECTBNAETCA HPH CAEAYIOUMX AO-
nynieHHRx:

a) ocHOBaHMe NPHHHMAETCA YAPYTHM, XapaKTepH3Ye-
MbHM TOPH3OHTANLHHM (GOKOBHM) Monyiem nedbopmanus,
YBe/HUHBAIOMIAMCA RO rayGHHe ¢ HyJesoft opamHaTofi Ha
TOBEPXHOCTH TPYHTa HAH Nof NOoJOWBOA DOCTBEPKa;

6) B pesyinTaTe B3aHMOAERCTBHs ympyrof ocu csau
c ynpyrofi rpyurtoBo#f cpenofi moj Bo3AeHCTBHEM FOPH3OH-
TANBHHX TepeMemennft B 3arny6iaenHof 9acTH cBaM BOa3-
HHMK3I0OT ABA y9acTKa —BepXHHR AAHBOA b W HUXHUA ATH-

Hofi ¢ (puc. 46 n 45
JeHHe TPYHTA HA cp
JNeHHA;

), B npenenax xoropux Goxosoe nas-
U0 UMeeT NPOTHBONONOXKHLWE HaNpam-

:::ingi' zm"‘mlle TOPHIOHTAALHEX nNepeMemenufi rpyHTa Ha

YEAAMEHT ¢
pocTepx xecTroll sanenxkol roxos cpalt » HMSEMN

a — ceafiAuAl dyRnament; 6 — snmopa nepemetenudt rpyHra; I —
CBaH RO MOApA 7 2—u3ra6 ock cpBaff, BHSBaHHMA MepeMelre-

HEEM TpyHTa
J.]
A E ag, /é
=
D A
o>
]
&
h% a¢a (M /Tl
3 Q ‘
3| %l S a
3 LZA
A
g

Puc. 45. Cxema saaumopelicTaua ynpyrolt ocm crau, Rmeiomefi
MAPHHPHOE CONPRESOHME C POCTBEPHOM, H FPYHT2 DpH HAeficTBHER
TOPH3ORTARSHOR HAIPYIXR HAM nepeMemenHy

a — nedopmanus ocu ceau (/) u smopa obxaTHs rpyara (2); 6 —
IMNOpa NABAEHHN FPYHRTAa Ha CBAIO; @, 2 — 3MIOPa NONEPedHEIX CHA
H M3ry6aloHiHX MOMEHTOB B CBae; 3 — KacaTrelbHasd X SHIOpaM LaB-
JeHny B TouKe B

B) MaKcHMajbHas OpJAHHATA 3MOpH 60OKOBOro AaBJe-
HHf P Ha ydacTke b, pacnojaraemas nocepejHHe S5TOro
Y4acTKa, NPHHHMAeTCd NPONOPUUOHAJNBLHON BeJiHuHHE 06-
WaTHs rpynra ceatit B Touke E u onpeaensiercs nmo ¢op-
myae (99);

r) AnMHa NOTPYXKeHHd cBaH | B TPYHT AOJIKHA YAOB-
JIeTBOPATHL HEPABEHCTBY

!
btc

Mpumewanne. Jina npakrudeckux mHeneir MmeTonH-
Ky Zonmyckaercs npumeHsTs npu [==09 (b+c¢).

TIpu pacuere cBafi Ha TODH3OHTAJLHHE IepeMellleHH:
H Harpysky Meroj npelycMaTpPHBAaeT BBUIOJHCHHE CEAYIO-
IINX rPAHHIHBIX YCJIOBHA:

> 1. (94)
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1) B Toukax B u C (cMm. puc. 45 u 46), nporubu ko-
TOPHX OTHOCHTEILHO NEPBOHAYANHHOTO NOJOXKEHHH OCH
cBaH (A0 UpHJIOXKeHHA BO3AEHCTBHA) PABHH HyJo, GoKo-
BOE JaBJieHHe TIpPyHTa Ha CBal0 NPUHHMAETCA pPaBHHM
HYJII0;

2) B HyneBofi Touke B KacaTeJbHas K SMIOpaM KasJe-
HHA Ha YuacTKax b W ¢ BCAeACTBHE OAHOPOAHOCTH TPYHTA

a) by p) 8) 2
7 7. 1g.a Mm,

TR n
X )
/) q
2 2 A My
25y b3 é |

) £ Px o

Mm,
Y, p
4 EB x E Qg E: .

Mmg

ﬁ jﬁmc
19 a 0

Puc. 46. Cxema B3aumoleficTBHS ynpyroii ocH cBa¥ ¢ xecTkof 3sa-
AenKol FONOBH B DOCTBEPK € TPYHTOM HPH XEHCTBHM ropM3OHTANDb-
HOH HarpyskM HAM HepeMEUIeRHS

a — nedopManus ocw ¢Bam (I) ¥ smopa O6XKaTHA rpyHTa (2);
6 - smopa JaBJeHHST rPYHT2 HA CBalo; 8, & — SMIOPH NONEepPeuHsIX
CHA M M3rHOalomuX MOMEHTOB B CBae; J — KacarejbHas K 3MiopaM
AaBJleHHA B TOYke B

o, 8g:m,x, Xy

Y.}
13 . MWecmnan saGerna 130
N7 120
1Y ne
\ 100
29 190
g )
AN - = N Y
] A 28 = )
AN~ T S M wdel 60
osft=t T R pL TSl 2{50
T 2l LTl
- b al L
bs %‘<HE T H P’ ~._ =1 ‘;Z
S m N P21 Wel A1—yp
o [ im| 2" I A ] P i &
-01 ar QJ,70,5 ar i a9 | 11 {13 | 15
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Pue. 47. Tpaduk s3asucuMocTn KO3dduumenton @, 0, g, m, ¥

A (neBas wkana) ¥ B (upasBas MKasa) Oor Kospdunuenra ) npy
KecTKO# 3ajieake ronos CBail B POCTBEPK

80

HIAH €ro paBHOMEPHOrO H3MEHEeHHs Mo raySHHe ABJsETCA
obiuef;

3) B Touke C nonepeuHas chja W H3rHOGAOWHA MO-
MeHT B CBae paBHH HYJIO.

Ins cBafiHHX (QYHRAMEHTOB ¢ WIapHHPHOH 3afenKoh
FOJIOB B POCTBEpK NoCaBJsA€TCS 4YeTBepTOE IPaHHYHOoe Yc-
JIOBHE — CYMMa MOMEHTOB BCEX CHJ OTHOCHTEJIbHO 3ajei-
KH (FOJIOBH CBaH) paBHA HYJIO.

o8, g;mx,Xp

13 Wapnupros conprocenue |
—
1 LT
2 T, ~ By
o /Diy o
23N 25 St 45
e p. /L— e ke S R 40
v L AT Ap
v g /= 5
N L -
( A — 30
a5 25
\ ~ g w
\._‘ \"§.~-__~-d20
a3 \ETS . yy vy 5
&¥ % T ] HD —— ’0
4 ~ oL od
a1 / (4 Za - s 4 5
T (23 25 ey FadF i i T 15 3,
.a, — =
1085
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_lﬁac. 48, Tpadux 3asucEMocT4 KOsdduumentos a, 8, ¢. m, 4 n

X, (2cBas wkaaa) u B (upasas WKana) or kKOaDGUUUEHTA G ApM
IApHUPHOM CORNPRIKEAHH roxos cBall C POCTBEPKOM.

OpAMKATH NOMNEPEYHHIX CHJI B HM3rHGAIOUIMX MOMEHTOB
JJIST XapaKTepHHIX CeUeHHH CBaW TpH INAPHHPHON HJH Ke-
CTKOH 3ajzeliKe TOJIOB ‘B BBICOKNH HJIH HH3KHA DOCTBepKH
1of, BO3AgcHCTBHEM TOPH3IOHTAJLHHX NepeMenleHHit onpe-
RenqioT no bopmynam:

Qi = Qq:; (95)
M; = Mm;, (96)
raic Q 4 M — onpegeasioTcs mo dopmyaan:
2
Q= 3 P b; 97)
=3 Pi b% (98)

rae §i: ¥ m; — ko3pduuHenTH, onpeAeaseMee Ho rpadu-
kam (pHc. 47 u 48) cOOTBETCTBEHHO  AAs
KECTKOH 3alelIKH H IIApHHPHOrO Ccompsie-
HHSl TOJIOB CBail ¢ POCTBEPKAMH B 3aBHCH-
MOCTH OT KO3(h¢unHenra a=H/[l (rae H—
cBOGOZHAs BHICOTa cBaH, M; [— AnHHA ee
NOTPYXKEeHHs, M);
pPi — MaKCHMajbuaf OpAMHATa SMIOPH GOKOBOTO
AABJEHHA TrpYyHTa, Tc¢/M, Ha ydacTke b, om-
peAeanemMas no ¢Gopmyne



Ec

= ———ee B A - 99
Py w (1 —ps) £ (99
rae Ep — MoAy/ib rOpH3OHTaAbHON AehopMaHHMM  TPYHTa,

onmpereaseMuit no dopmyae (101), Tc/m?;

9!-: — KosthdRUHEHT 06xaTHA TPYHTa HOCEPEAHHe yua-
crka b, ompesensemuil mo rpadmxam puc. 47
uan 48;

Ap — pacuerHoe NepeMmellleHHe TpYHTa, ONpeResnseMoe
no dopmyae [93 (33)];

w — KospdHIKeHT, npuHuMaembii no Ta6a. 31 B sa-
BUCHMOCTH OT Ko3bpduiuHenta n  (OTHOWIEHHS
rayGuHB NOrpyXenns cBam ! K ee pasmepy mo-
nepedHoro ceveduss d B HaNpaBJieHHH, NeEpIeH-
aukydsapHoM mJIOCKOCTH JeficTBHS  IepeMellle-
HHSA);

» — xo3abpuuuest Ilyaccona;

b — pauHa BepXHEro ydYacTKa 3MOpH GOKOBOro Aas-
JICHHSI TPYHTa, M, ompejensiemas no dopmyse

& EJ R
= 1—n?),
b l/ B £ w(l —p?) (100)
rae B — kosdpumment, onpenenseMufi 1o rpadHRaM
puc. 47 um 48.
El — xecTROCTH CBau;
Ep =mE,, (101)

rAe m — goahduuEenT  ycnoBuit paGoTH, YIHTHBANIIHi

aHA30TPONHOCTH TPYHTA; PEKOMEHAYeTCH HPHHH-

maTh B coorsercTsyE ¢ M. 11.2 rsasu CHall

11-15-74 pas rJMHEACTHX YPyHTOB paBEEM 0,5, a

s nmecyansx 0,65 (smauenme kosdduwmenta m

MOXHO YTOYHAITb B 3aBHCHMOCTH OT cHoco6a

TIOTPYXeHHA cBall, aBJeHUl 3acacHBaHHs, JJH-
TeNbHOro AEHCTBHA HArpysKH ¥ T. I.);

Ey— MoayAr BepTHKa/ibHOA JedopManBH  TPyHTa,

Tc/M?, onpefenseMHA OPHEHTHPOBOYHO HA YPOB-

He cepeRuHH ydactka b (AAs rPYHTOB ¢ OTHOCH-

TeJBHO BHICOKOR Hecymel crmocoGHOCTBIO  Ha

ray6use (4—bB) d u Iag rpydToB C HHSKOA He-

cyuwedi cnocoGHOCTEIO — (6—7) d oT nomepxHO-

cTd TpyHTa AAa cBaffHHX ¢YHIAMeHTOB C BHI-

COKHM pPOCTBEPKOM RJAH OT NOROMIBH pOCTBEpKa

nna cBafHbIX (QYHKAMEHTOB ¢ HH3KHM pPOCTBEp-

KOM),
Ta6auma 31
n 10 20 30 40 50
w 2,256 2,64 2,88 3,07 3,22

s mocTpoeHusi SMIOp NONMEPEYHEIX CHA H H3rHGalo-
UIHX MOMEHTOB B cBae II0X BO3ZEeACTBHEM TFOPH30HTAJb-
HHX mepemelleHH mo rpaduxam puc. 47 miau 48 crenyer
onpeseuTb Ko3dhHIUHeHTH:

JJsi TomepeyHoft cHAN Gga H G (9p=qa; gc=0;
q6=0,5gg), a Takke 1o ¢opmyse (102) monoxkenHe ce-
YeHHS B 3ariyGJeHHON 9aCTH CBaH ¢ HYJEBHM 3HaueHHeM
noNepeuHoOH CHJIH M MaKCHMaJbHHIM 3HaueHHeM usrHGalo-
wero MoMeHTa Mup;

A H3ra6alollero MOMEHTa COOTBETCTBEHHO KO3(hdu-
UMEHTH (A8 lapHUPHOrO conpsikeHus ma=0): ma; mo;
Mmup; mp (Me=0; mg==0,1875) u paccrosuue lo Ko TOY-
KH ¢ MakcHMaJbHOH opAuHaTOH H3rHbaloOUlero MOMEHTa B
cBag:

Lh=(1—X,)s, (102)

rie x, —kosdunuenr, onpesensiemsifi no rpaduky

puc. 47 nan 48.

JLIuRy y4acTKa ¢ ¥ MaKCHMaJbHYIO OPJHHATY SIIOPH
GOKOBOrO JAaBJeHHS TPYHTa P2, HaXOXAILYIOCH NOCEpefHHE
yuacTKa ¢, ompeAemsioT no ¢opMmyaam:

c==ab; (103)
Pa=apy, (104)
rie o — koapdHUUEHT, oupefenseMbii mo  rpagukam

puc. 47 nay 48.

LOas onpenelieHds TOJNBKO MaKCHMAJbHBIX 3HaueHHH
nomepedHOR CHJB W H3THOAlOUIEro MOMeHTa B cBae IO rpa-
¢uxemr puc, 47 Man 48 jpocTaTowHO BEIGpATH MaKCHMAalb-
HHe $Hauenns KosddmuuueHTOB ¢; H m; H no opMmynam
(95) u (96) BuuHCAHTE Qmaxe U Muaxe.

Ilporu6 ynpyrofi ocm cBaM NOA BO3ACHCTBHEM TIOPH-
30HTaNbHHX NepeMelmennl ompeflensioT no dopmynam:

MAaKCHMaJIbHBIA B YPOBHE rOJOBH CBaH

Pt 1

Ya="gor] = =00 (105)

IPOrHG B XapaxTeDHHX CCUEHHAX CBAH
Yp="96p 4 (1062)
yp=0gA,, 11066)

rae %, O» u Oz — xoadpdunEenTH, ONpexenfeMHe N0 Tpa-
¢dukam puc, 47 unn 48 B 3aBHCHMOCTH
ot kKoadoduuEenTa o (AAA WMAPHHPHOTO
COTpSIKEHHsT CBAH C POCTBEPKOM KpPH-
Bole % Ha rpaduke puc. 48 yBeJHYEHH!
B 5 pas).

o rpaduxy pHc. 48 MOXHO TaKXKe ONnpefeaunth mpo-
ru6 ToukH C, pacnosoxKeHHoH MocepefHHe YYacTKa C.

yG = eG Al" (1063)

Opannatst @¢ ma rpaduke puc. 48 ysenuvenn B 10 pas.
NpumeuanHe YuuThiBasg, 9To NpOTHGH Touek C
u B pasuum nymo, ¢opmyan (105)—(106) naior BO3MOXK-
HOCTh IOCTDOHTH SMIOPH HNpoTHGA yNMpyroft ocH CBaH.
MakcumansHbe ycuaHs B CBagX cBafiHOro MoJs,
HMEOIIHX pasMHYHble MepeMelleHus Ar, Lejecoo6pasHo
onpejensTh yepes ycuaHs @y M M;, noiayyaeMule npH eiu-
HHMYHOM nepemelleHud Ar;=1 cM, a 3aTeM BHIUHCIATbL HC-
KoMile @ u M npu 3ajaHHHX NepeMelleHHAX Ar, CM, mO

dopMynam:
Q=I[Ar]Qi; M={A:] My, (107)

rie [Ar] — afcomoTHas BeJHYMHA 3a/aHHOrO NepeMente-
HUSA CBaH.

Ilpn peurenHr oOpaTHRIX 3aAa4, KOCAA MO 33JaHHLIM
rOPH3OHTANBHHIM HAarpy3KaMm (HanmpHMep, OT HakJOH4 3eM-
HON NOBEPXHOCTH M BETPOBO Harpyskd B BHJE OMNOPHEIX
peakuufi Nr=Qua) Tpelyefcd ONPEAEIHTb BeJHUHHH
MaKCHMAaJbHHX YCHJAHE B CBafiX MM NOCTPOHUTHL SMIOPH
ZABJEHHA TPYHTa, TMONEPeqHbIX CHJ, H3rHOAIOMIHX MOMEH-
TOB U nporu6a cBaM, pacieThl PEeKOMEHAYeTcs OCYIecT-
BASTL UePes 3HAUeHHe OMOPHOR peakRuuH Q.a;, NMOdYydeH-
HOH NpH eJHHMYHOM IepeMelleHHH Arj=1 cM. Hanpuumep,
MaKCHMAaJbHYI0 BeJHYHHY H3rHGaIOIero MOMEHTA B CBae
OT JeficTBHS TOPH3OHTA/JbHON Harpyskd Ny MOXKHO omlpe-
JeMuTh 1Mo dopmye

Ny
M= o My, (108)
rle M; — makcumalbHHE warubalomui MOMeHT B CBae

np4 eZHHHYHOM nepeMelleHHH Arm=1 cM.

B ceafinmx (pyHnamenTax C BEICOKHM DPOCTBEDKOM B
cayyasx, KorAa koaboduuuenr ¢z>>0,5, MakcHMadbHOe
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sHaueNne nonepeuHol cHAW Cxe
ray6neHRON dacTH cBad (TOUKH

dopuyae

T ONPAAeNRYTH ANA Sa-
—cM. pEC. 45 H 46) no

Qp= N 2. (109)

rae ga— kosdduument Ans ceuends A B ypomse rono-
BH CBaH.

MakcamanbHHA #porHG cpau NMOA BO3REACTHHEM ro-
PH3IOHTANbROA HArPysKd Nr, NpHIOKERHOR K roJiose CcBaH

8) g,

(1]

4) [a) 2) tm]

4
] A

Puc. 40. Cxenut Bssammoamelictsus xoporxux coali-cvoex ¢ mEAsxEM
POCTBEDKOM NPR ACACTEMH TOPHSOEYANLHOIG NEPEMEMCHER TPYHTA

A — npE xecTROft 3amenke ToNOB B pocTeepk; 5 — mpE mapHEp-
HOM CONPAXKEHHH CBal ¢ pocTBepKOM; a—iaedopManuE ynpyroft ock
cpaff u Snopw oOXKaTus TIPYHTa; 6 — SMIOPH RABNEHES rpyHTa;
8, 2 — 3NI0PH TIONEPERRLIX CHM H HArAGAOIUX MOMEHTOB

(oT HakJOHa WJH BeTPOBO HATPYSKU), OnpefeAsioT no
dopmyne

N
Ap=5— Ariy
Al
rae Qa1 — onopHas peakuds B cBac npH JAefiCTBHH exH-
HHYHOTO FOPH3OHTAJbHOTO NEPeMEIeHHS, TC.

Jlna xopoTKHX cBaf-CTOeK ¢ HH3KHM POCTBepPKOM, Iay-
6una DOTPYXKeHHA KOTOPHX YJOBJETBOPHET HePaBEHCTBY
(114), makcuMmanbHhe YCHAHS B CBanX NpH Bo3AelCTBHH
TOPH3OHTAJBLHHX  NepeMellicHHA onpeaeasior no ¢opmy-
JaM:

a), MPH YCJOBHO-UJaDHHPHOM CONPAXKEHHH cBafi ¢
pocrBepkom (pHc. 49,6

Q=10,33pl; (111)
M =0,104p13, 112)
TAe P — MaKcHMalbHasg OpAMHAT2 OOKOBOTO AaBJEHHS

rPyHTa Ha cBalo, Tc/M, ofipenensemas no dop-
Mmyae
Er

(1 —p) O

{ — rny6una MOTpyXeHHs CBAaH, M, KOTOpas KOJAKHA
YEOBJICTBOPATL HEPABEHCTBY
0,850 < 1 < 1,358;

b~ AnMHa BepXHEro yuacTKa cBaH, N,

Has no ¢opuyne {100) npu =0,
Er, w,)b — no ¢opmyxe (99);

(110)

(114)
oupenenen-
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6) mpn RecTroft 3azesxe ronop cpafi B POCTBEPK (CM.
pme. 49, A)

Q=—:-pl~—N; (11B)
M=-§l*pl’—-Nl. (116)

rAe p-—MAaKCAMaJAbHasi OpARHATA GOKOBOro AaBJeHRS
rpysTa HA CBal, onpefieasemas No dopuysae
(113) c samenofl xosdduumenra 0,33 xa 0,395;
N — cocpenorotennasy cRAa, TC, NPRAOCKEHHan B
YPOBHE OCTPHS CBaH, HMelOmlas HaNpasJ/eHHe,

TIPQTHBOHQGJOXHOE HaNpaBJICHHIO p, H ONpeRe-
asgemas no dopuyne
3EI Ep s ]
N= ,0308 —— ~11, 7
B A“[o El w(l—pd ! a1n

rae EIl — xectkocTs cBan.

Ocranbinie ofn3nadends pacHiug$popaHtl BHINeE.

JlononunTenbunfi HIrHGAOMMA MOMEHT OT BoO3jieficT-
BHA BEPTHKANbHOA HArPy3Ky Ha H3OTHYTYI0 OCh CRaH RO-
nyckaercs NpHOAHXKEHHO oRpenenars no dopmynam:

a) AAA WapHHPHOTO CONMPAXEHHN CBafi ¢ POCTBEPKOM

Aan=N‘>(l —0g)A,; (118)
6) Ana MecTkofi 3aienKkHm cBafi Cc PoCTREpKOM
AM4=N"(1—OE)A,-/2. (119)

B dopmynax (118) u (119): N® wopMaTHBHAs BEPTH-
KajpHAA HAPYSKa WA CRAI0, TC;
O — koayduuEentH, onpesensemsle no rpaduky puc. 47
Hau 48;
AT — pacueTHOe nHepemellenHe TPYHTA AJisi CBaH, M.
Ipupenennnie (pacueTHHe) MaKcHManmbHHe  YCHIHS
B cBae OT BO3fefiCTBHA TOPH3OHTANLHHX NepeMellenud,
HAKJOHA ¥ BETPOBON HATPYIKH, a TAaKiKe OT BHEUCHTPEHHO-
ro AefiCTBHA BEPTHRAJAbLHOE HarpyakH onpeaeaflor no dop-

MyJnaM:
Qp=0,8(Q,+0,7Q,);
My =0,8(M,+0,7M_ + My);

(120)
(121)

rie Qr, Mp— MakcuManbHEle SHaueHHs MonepeyHod CHJIH,
Tc, H H3rubamollero MOMEHTd, TC'M, B CBae
OT BO3AECACTBHA TrOPH3OHTAJNBHHIX NEpeMe-
nieHRl;

Qg Mz — 10 Xe, BOSHMKAIOUHE B TeX JKe CCUCHHAX OT
BOSAEACTBHA HAKJAOHOB 3SeMHON NOBEPXHOCTH

H BETPOBO® Harpysox;
My, — nonosunTeNbRHA A3rHGAOMMA MOMEHT B

cB8e OT BHEHEHTPEHHOro AEHCTBHS BEpTH-
Ka/NbHO# HArpy3KH Ha HM30THYTYI0 OChb CBdH,
<(>;| ;.)ue:meuuﬁ mo dopmyse (118) uau
08107 — NORHXalomHe KosdaAnaeHTH,
1Ae COYETAHHS HATPYIOK.

11.10. Cpafiunie (QyHAaMERTH 3JaHHE H COOpyXe-
HHfl, BO3BOABMEIX Ha NoApaGaTHBRaeMHX TEPPHTOPHAX,
CAeiyeT NPOEKTHPOBATH HCXONAR M3 YCHOBHA HeOOXORH-
MOCTH nepeflayd HA POCTBEPK MRAHHMANbHWX YCHARE OT
cBafl, BO3HHKAIOMHEX B pe3yabTaTe nedopMaLEs 3eM-
HOH DOBEPXHOCTH.

Hna Bunoasenns sroro TpeGosamns Heo6XOAHMO
B NPOEKTax MNpelyCMaTpPHBATh:

a) paspesKy SRaHHsS HJM COOPYMKEHHS Ha OTCeKH
I8 YMEHBbIUCHHS BJIHAHHSA TOPHSOHTaJbHHX NepeMeine-
HHA rpyHATa OCHOBARMS;

YIHTHBAD-




6) HOpeHMYIIECTBEHHO BHMCSYHe CBAW A SRaHMA M
COOPYXeHHH ¢ JKeCTKO# KOHCTPpYKTHBHOH cxeMo#f Aas
CHHXCHUA JIONOJNKATENLHO BOSHUKAIOWMX yCcHAn# B Bep-
TAKAJbHOf MJAOCKOCTH OT HCKDHBJEHHS OCHOBaHHUA,;

B) CBaH BO3MOXKHO MeHbllieH XECTKOCTH, HampH-
Mep, NPHIMATHYECKHE CBAH KBaAPaTHOro HJH NPAMO-
YroJbHOTO NONEPeYHOro cedeHHs, HpHYUEM cBap nps-
MOYTOJIbHOTO CceueHHs CcJelyeT pacnojaraTh MeHbilieft
croponoﬁ B HPOROJBHOM Hanpan.uemm OTCEKa 3JaHHA;

r) DPEHMYINECTBEHHO WONAT/IHBHE  KOHCTPYKIHH
conpsXeHHusi cBafi C-POCTBEPKOM, YKasaHHHeE B m. 11.4
HacTosiale# ryIaBHL

Mpumevanixe. Ilpn paapeske 3nanus u coopy-
XKEHHA HA OTCEKH B POCTBEPKE MEXKAY HHMH caefyer
npeAycMaTpHBaTh 3a30pH (RedopMauuoHAnle UIBH],
pasMepH KOTOPHX ONPeAeNsiiOT KaK AJst HHIKHHX KOH-
CTPYKIUMA 34aHHI ¥ COOPYXKeHHE B COOTBETCTBHH C Tpe-
6oBanHsiMu raask CHull no npoektupoBauuio apganuit
H coo?y)xennﬁ Ha nojapabaTHBaeMHX TeppPHTOPHSIX.

11.11. Cpafinne ynnamenTH Ha MoxpabaTHBaeMBIX
TePPHTOPHAX B B34BHCHMOCTH OT BeJHUHHH OXHJae-
MHX gedopmauuii 3eMHON NOBEPXHOCTH HONyCKaercs
NPHMERATb, KaK MPaBHJO, TOJAbKO B CAyyae MOJOroro ¥
HakJoHHOrO (MeHee 45°) sazieranus mIacToB:

a) ¢ PHCAYMMH CBAasAMH — Ha TeppHTOpHsiX I[I—IV
rpynn ans JmOOnX BRAOB H KOHCTPYKUMA 3ZaHHA M CO-
OPYKEeHHI;

6) co cBasmu-cTOMKaMH — Ha Teppuropusix III—
IV rpynn jas anaHuft B cOOpyXeHWH, NPOEKTHPYEMHX
¢ TORATAHBOfi KOHCTPYKTHBHOA cxeMOH 3JaHHA NpH
HCKPUBJIGHUH OCHOBaHudA, a Aag IV rpynnn TakxXe n
ANA 3/1aHH# B coOpyMeHuH, NMPOEKTHPYEMHX ¢ 3XeCTKOfl
KOHCTPYKTHBHOH CXeMOi.

IpAMeHenHe BHCAYHX CBail HMJH CBafi-060J04eK. Ha
TeppuTopHax 1 rpynnm ¥ cBai-CTOEK Ha TEPPHTOPHUAX
I u Il rpynn momyckaercs TOJBKO Ha OCHOBaHHH Clle-
HH2JBHOTO TeXHHKO-3KOHOMHYECKOro obocHOBaHMA.

Mpumenanusa 1. Jenenne moxpabaThBaeMbix
Teppuropufi wa rpynnn npuHaro no riaase CHull mo
NPOCKTHPOBAHHIO 3[aHWA H COOpyKeHuft Ha noxppaba-
THBaeMblX TEpPHTOPHAX.

2. Cmau-gGonouxky, O6yponaGunmLie cBaW JAuaMmer-
poM Goxee 600 MM H ApyrHe BHAB KeCTKHX cBafl no-
nycKaeTcsi NMPHMEHATb, KaK NPaBHJO, TOJLKO B CBafiHbIX
¢byHIaMeHTax ¢ NOAATIUBOH CXeMON NpH CONPEXEHHH
HX C DOCTBEPKOM dYepe3 HIOB cKoJbXenns (m. 11.4 Ha-
CTORLIEH I'JIaBH).

3. Beanynna 3araybaepuss B rpyHr cBafi -H CBafi-
oboJsioueR Ha NOXPaGATHBAEMHX TEPPHTOPHIX NOJKHA
GuTh He MeHee 4 M, 32 HCKJIOUEHHEM C/YYaEB ONUPAHAA
cBaft HaH cBaili-060/10ueK Ha CKaJibHbie PPYHTH.

11.12. B cayuyae Kpyrtonmagaiomnx (Gosee 45°)
NJIaCTOB, KOTJA BO3MOXHO 06pa3oBaHHe YCTYROB, a
TaK¥e Ha MAoL2AKaX € redJIOrHJeCKHMH HapYIUCHHAMHA
npHMeHeHHe cBafiHbXx PyHAAMEHTOB AOMYCKAeTCs TOJb-
KO NMpPH HaJHYHH CNEUHANbHOr0 0GOCHOBAaHHKA.

11.13. KoHCTpyKUHS CONpsXeHHs cBaif HAR CBaii-
060J101eK C POCTBEPKOM JO/MKHA HA3HAYATHCS B 3aBHCH-
MOCTH OT BEJHYHHBI OXHIRAaeMoro rOpH30HTAJbHOrO ne-
peMelleHHsl TPYHTa OCHOBAHHH Ar, HpHYeM NpeAeAbHO
JONycKaeMHe 3HaUeHHS] FOPH3OHTAJBHOrO IEpeMeIleHHs
I cBali BAH cBai-060/0YeK He NOJKHH MNpPeBHIIATh
NPH CONMpSKeHHH CBail MAH cBal-060JI09€K C pOCTBep-
koM (m. 11.4 macrosilltefi rnaBH):

a) xecTkoM — 2 cM;

6) NOAATJAMBOM YCJOBHO IIapHHUpPHOM — D CM;

B) TO e, uepe3 WIOB CKOJbKEHUS — 8 CM.

MpaMeuanne, J[Jina chAHXKEHHR BeJHUHH YcH-
Jaufl, BO3HHKAOWHX B CBasfgXx HJH CBasfx-060/0YKaX H B
POCTBEDKE OY BO3ACHCTBHS TOPWUSOHTAMNbHHIX nepemelle-
HA# TFPyHTA OCHOBAHHI, a TakXe JIad obecneueHHs
NPOCTPAHCTBEHAOH YCTOHYMBOCTH CHARHHX (yHzaMeH-

TOB M 31aRps (COODYXeHHsI) B HENOM, CBaH H cBau-060-
JIOUKH CBafHOrO MOJIA B 30He aeficTBUA HebOoJbUIHX TIe-
pemelnienufi rpynta (Ro 2 cM) caepyeT npepycMarps-
BaTh C JKECTKHM COHPK}K&HHGM, a ocraJbHele — ¢ MoXAar-
JHBHM (IapHHDHHM HJAH CONpHXeHHeM Wepe3 IHNOB
CKOMbIKEHHS ).

K n 11.13. Ona ceafinsaix (HyHRAMEHTOB C BEICOKHM

POCTBEPKOM YKd3aHHHe NpelesbHRE NEepeMelieHHss rpyHTa
NpH COOTBETCTBYIOUIEM OBOCHOBaHMH MOryT OHTL YBEIH-
YeHH.

11.14. Cpafinsie pOCTBEPKH HNOMIKHH PaCCYHTHBATH-
€1 Ha BHeUEeHTPeHHOe pacTsXKeHHe M CXKaTHe, a TaKXe
Ha KpYyuYeHHe NpH Bo3AelicTBHH Ha HHX TOPH3IOHTAJAbHHX
OonopHEX peakuuft or csaft uaE cpafi-ofoaouek (mome-
peuHoll CHAB # H3THOGAOMerQ MOMeHTa), BH3BAHHHX
60kOoBEIM aBJeHKeM nedOQpPMHpPYeMOro npH mnogpabor-
Ke FPYHT2 OCHOBaHHA.
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Puc. 50. K pacuery cpafigoro ¢pynaaMeHTa Ha HCEDHBACHHOM OCHO-
BawHM (+R,; )

@ -~ NNaH CBafHOro MOAS M YCAOBHHX PYHAAMEHTOB HAa ecTecTBeH-
HOM OCHOBAaHHH, 6 — 3MIOpa NepepacnpeiefieHHst HArPY3OK Ha CBaH;
8, & — 3MOPH OBGOOLICRHNX NONEPEUHHIX CHX H HIrEGAIOmMEX NO-
MEHTOB B CTeéHaXx B BEPTHKANbHOA nAocKocyh; I — pocTBepk; 2 —
CBa#; 3 — ycaoByple dYHRAMEHTH

K n. 1114, NIpononvuce ycuane B JOOOM CeYeHHH ¥

poCTBepKa HE3aBHCHMO OT BHAA COMpPRIKEHHHA TOJOB CBafi
¢ POCTBEPKOM MNpH BO3JIEHCTBHH TOPH3OHTAJbLALX NepeMes
WeHHE OCHOBaHUA onpexensercs o Gopmyae

& n
N=§QAP+$QAP, (122)

rae Q4,— rOpH3OHTAJbHAA ONOPHAS peakuus i — cBaH, Tc,

HaxoAsinelics Ha pacyeTHoM yuacTke or 0,5 L
L0 X NpPLAOJBHOrO MCMEHTa pOCTBEpKa, Ompe-
AeaseMas 1o Gopmyae (120);
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Q:,p —qacTh OMOPHOf peakluH OT CBaH, TC€, HAXOAS-
niefics HA TPAMLIKAIOMEM 3ACMEHTe POCTBEpPKa
Noj momepedroR  creHod, onpelenseMoffl mo
cXeMe NPOCTOH GaNKM OT COCPenOTO4eHHOR Ha-
rpyskH (pHuc. 50);
k —unucso cBalt Ha NPOXONLHOM YyYacCTKe POCTBEPKA
or 0,5 L xo x;
n —To Xe, Ha NPHMHIKAOMKX YJaCTKax DOCTBEpKa.

Ilpn mepefade ropH3OHTANLHHX ONOPHHX peakUuf oOF
cBalt Ha NpHMHKAEOIIHEe 3JEMEHTE POCTBEPKA CICAYeT Y4H-
THPATh H3THO 3THX S/JEMEHTOB OT COCPELOTOYEHHHIX CHIL,
paBhbx Qap, ¥ Kpyuerme. Cocpeporoueynsie KpyTamue
MOMEHTH OT KaXXIO# CBaH OOpeleasioT no dopmyae

tie Map B Qap — yCHWIMS B CBae B YPOBHE €€ TOJIOBH;
hp — BHICOTA POCTBEpKa, M;

Ha npomosbHHe sieMeHTH POCTBEPKAa KpyTHIiHe MO-
MEHTH NEepefaloTCs Kax COCpelOTOUYeHHLIe ONOpHHE H3rH-
Gaomue MOMEHTH, ReACTBYIOMIHE B BePTHKaJbHOR mJOC-
KOCTH H onpefeasemue 1o dopmyie

n

(123)

(124)

rae M:(p — aHanormiHo Q 4,8 popmyane (122);
M Ap— COCpeROTOReHHBA H3rHOaUIHA MOMEHT OT cBaH,

PAcHONONXEHHOA Ha NPOAOJAbHOM 9JIEMEHTe Ha
IepecedeHHH C OChI0 MpHMAIKalowel CTeHH, on-
penensgemuii no popmyne (121);

n — 9HCJO CBafi Ha NPHMBHIKAIGIIEM YYACTKe POCTBEp-
Ka,

[as WapHHEPHOTO CONpAXEHUSA CBAaldl ¢ DOCTBEPKOM B
dopmynax (123) r (124) cnepyer npuEuMaTe Map=0.

11.15. Tlpy mpuMeHeHHH cBafiHbIX (YHIAMEHTOB ¢
BRICOKHM {POCTBEPKOM B GeTOHMMHX NOJNaX HAM ApPYTHX
KEeCTKHX KOHCTPYKUHAX, YCTPaHBaeMHX Ha HOBEPXHOCTH
rpyHTa, CJelyeT NpeAyCMaTPHBaTh 3a30p IO BCEMY Iie-
pHMeTpY cBail WHPHHOH He MeHee 8 cM Ha BCIO TOJMA-
Hy JKeCTKOH KOHCTPYKUHH. 3a30p CAeAyeT 3anojHATb
MJaCTHYHHMH HJAM YNPYTHMH MarepHanamu, He obpa-
3YIONAMH JXECTKOH ONMOpH 1JsA CBak npA BO3AefACTBHH
TOPH3OHTAMbHBIX NepeMelieHHli rPyHTa OCHOBaHHS.

IIPHMEPH PACYETA

HMpamep 37. PaccanTaTh HECYIYI0 CMOCOGHOCTb BHCS-
YHX CBalt IO TPYHTY C YHETOM TFOPHHIX BhIpaGoToK — mepe-
pacnpejieeHHsS BePTHKAJNIbHHX HAIDy30K Ha CBad OT HC-
KDHBJIEHHA OCHOBAHHs, HAKJIOHOB 3eMHOf HOBEPXHOCTH H
BeTpoBOfi Harpysx® B csafidoM dyHnAamenTe b-3TaXHOTO
KPYMHONAHEAbHOTO KHJIOTO AOMa C TNONEePedHbMH @ Npo-
JIONbHEIMH HeCYIUIMMH cTeHaMH (cM. puc. 50), uMeiouiemy

Amnuny L=21 m (7 nponeroB no 3 M), wupuny B=]11m,

NRH OXHJAAGMOM DpajfHyce KPHUBH3HH BHNYKAOCTH Ry=

=8,1 KM H HaKkJOHe 3eMHOA NOBEPXHOCTH i=T7 wMM/M.

I'pyuroBhie ycaosus niomajgkn — Oe3 yuera moapa6oT-

k4 mo Ttaba. 32; noz ¥axpofi NoHepedHol creHof Npe-

RYCMOTPeHO RO HATP CBafi ¢ pacyeTHOfi BEPTHKANbHOR

Harpyskoii 6e3 yuera noapaGotkn P=45 tc.

Pewenue, TpuuumaeM 3a6uBHHe cBan ceuenneM 30X
X 30 cM; no Hecyme#i cnocOOHOCTH MPOXOAAT CBAaH NJHHON

7M.

Mo dopuyne [1(1)] u [7(7); raapa CHull IE-17-77
npu xosbdunneHTe HajzexuocT#H Ra=1,4 H Xapaktepucru-
Kax mamjacropaHuii no taba. 32 aaa BHCAYMX cBad mouy-
Yena pacueTHasi Hecymiasl CIOCOGHOCTH mo rpysty Oes yue-
Ta moapa6orku: P==51 Tc. IIps NpoBelieHUH HHIKEHEPHBIX
H3HCKaHH# A0 noxpa6ortky no Ta6x 30 (16) ans xecTko-

ro 3Manud KO3QPHIEEHT Muogp=1,1; N0 popmyre [81(32)]
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Ta6auuma 32
H ] ) s xS
S S| &% |ge [EE
Jlutororayeckoe ony- g & 25 8 ;.gg
cange rpyHra \g 5 ig E P | 2R e
P8 | 2|88k 5s
(7] XS =8 | »EEImE
HMousenunii cioft 0—0,5| — — —_— -_—
Cyraunox rymycu- |0,5—1,5 4 80| 1,9 20
POBaHHLIN
CyrauHok  xeato- | §,5—4 0,3 {1500 | 3,4 19
Gypuifi, INJIOTHBI,
OUEHb BJIaXHHI
Tauna 6ypas,| 4—10 | 0,2 | 2000 )] 8,2 18
OAOTHAA, BJaXKHaA

noJiyauM HeCyl1ylo Cnoco6HocTh cBau mo rpyAry: @=1,1X
X51=>56 re.

Onpepenum no ¢opmyne (85) mepepacnpeneneHnsie
BEPTHKANLHKE HArpy3kH Ha CBaH NOX BO3NEHCTBUEM HCKDHB-
JieHusl ocHoBaHust. JIAA ompelesenHs ycnoBHOro pajanyca
KpHBH3HH No ¢opmyie (89) npmaamaeM mo raase CHall
«3paHud M COOPYXKeHHH Ha NojfpabaTHBaeMHX TEPPUTO-
puhixs nx=1,4; mx=0,7 u no dopmyre (90) mx=0,9;
B peaynbTaTte MOAYydHM Rix=9,2 kM.

Ilo ¢opmyne (86) pasmep YCJHOBHHX (GYHRaMEHTOB
Ha eCTeCTBEHHOM OCHOBAaHHWH B YPOBHe OCTPHS cBalt npH
@it cp=19° 6yler ay=1,46 M. YcioBHEHE OYHAAMEHTH
oA CBasiME NOJYUYHJHMCh CTOJGUAaTHMH KBajParHOro cede-
HHA B MJane miowageo Fi=1,46-1,46=2,12 M2,

No dopmyae (88,a) mns yciaoBHOro cron@aaroro gyu-

AaMeHTa KOSG@UUHEHT IKEeCTKOCTH OCHOBaHua K==
=1780 1c/M8.
CymmapHas  miomagb  yYCJOBHHX  (yHIaMEHTOB

noJ MOJOBHHON OTceKa (3amTpuxoBaHa Ha pHc, 50)
F=20F=42,4 M2 CraTHueckuii MOMEHT NJIOWAJAH YCIOB-
HBIX (DYHIAMEHTOB OTHOCUTENLHO OCH Yy Sy==ZF;x;==254 m3;
paccrosinue oOT riaBHo# ocH yy no neH'rpa TIAXKeCTH pac-
cMaTpuBaeMofi NOJOBHHH (ynpamenTa X;=254:42,4=6
(nosoxenne ocH ¥'y’).

MoMenT HrepnuH TOJOBHHH MJIOWANH YCJOBHHIX yH-

JAaMeHTOB OTHOCHTEJNILHO OCH Y'Yy’ mpH X;==X; — Xy 1y, =

4
a. -
—n ( lyzc -]-leg) == 480 Mm%, rae n==>5 cpait B paay.

TTo dopmyne (86)
0,5n
Ay = 922,46 w; 2 (xy — x;)% == 226 M?; O Gopmyne(85):
-

92,46. 1780480
AN == "9200.225

BuuHcleHHBEe BeJHUHHH JOHOJHHTEJbHHIX HAarpysok
Ha cBad, HAaXORSAUHUXCA Ha Pa3HOM PacCTOAHHH OT OCH Yy,
npuBoaATcs B Taba. 33.

(2} — %) = 2,28 (xy — ).

Ta6aunma 33
Ocu ng;x:gequax % M Xo—X, M AN, 1¢
2(2’) 7,5 -—1,5 "'-3’3
3 (31) 4’5 1,5 3:3
4(#') 1,5 4,5 1o




TaG6auna 34

Tlonepeunas cnaa, Tc Harubaoun#t Momenr,
TC M
OcH rno-
mepeRRMR | A M CTeRMA | crews B | CTERY 4 | crena B
(Qy) 1l ™M) ™,
1(1°) 10,5 | —14,4 | -—21,2 0 0
2(2’) 7,5|—19,2 |-—28,2 43,2 63,5
3(3’) 4,5 {—14,4 |--21,2 100,8 148
4(4') 1,6 | —14,4/0]-21,2/0} 143,9 212
- 0 0 0 143,9 212

Smiopa nepepacupesiesieHHsi BePTHKAJbHBIX HArpy30x
OT HCKDHBJIEHHS OCHOBaHMA npuBoauTca Ha puc. 50. O606-
IMeHHbE YCHJAHA B KopoOGke 3JaHHA onpelelsM no ¢dopmy-
aam (91) u (92). PesyapraTel pacueroB MNpPUBOAATCH B
Ta6J, 34 (OT DPOMEXYTOUYHHX CBaff MOA IONEePeUHHIMH CTe-
HaMH Ha OPOJOJBHLIE CTeHH [ONOJHHTEJbNHE Harpysku
nepeAaloTcss 10 3AKOHY Mepejlaud HAarpysok B MPOCTOR
Gaike, HaIOpHMep Ha HapyXKHele CTeHH HO ocAM A u B

Y

5,5

NOHAET 9acTs: Ay(p) = = 0,44, a Ha BHYTPEHHIOL

crey 5 oT aByx ceall: A = 2:;—'%= 1,12,
L

Oncpsl o6o6mennsix cun [Q) u [M], aeficTayomux B
BEPTHKaJbHOR IJIOCKOCTH KODOOKH 3JaHus, NPHBOZATCA Ha
puc. 50. Ha aTu oGo6Ienntie YCUANSA CIlYeT DACCUUTATH
poc'r;aepx, CTeHOBBHIE TOfica B NPOCTEHKH (pacuyeT OMycKa-
ercs).

Or feficTBHA HaKJIOHA W BeTPOBOR HArpy3KH HA Kax-
AYI0 CBAK0 MPHXOAMTCA TOPH3OHTANbHAR wmarpyska Ty=
=0,6 Tc, KOTOpas NpHJOXeHa HA BHCOTe 29=7,5 M, On-
POKM/JLIBAIOMWINHA MOMEHT Ha HATh cBaff HOA OAHON mofe-
pednoli cTeHo#t cograBHT: M,=5.0,6.75=225 Tc-m. [lo
Gopuyne (84) npu AeficTBHU ONPOKMALIBAIOHIETO MOMEHT2
B nomepe4yHoM HamnpasjeRHH (¥,=0; y,=2,4 m; y3=5,5 M)
LONYYHM JONOJHHTE/bHHE BepPTHKaJbHbie

cBam:
22,5
B = =0,
N, = CRTETNT y=0,62y, orkyma Nj, =0;
N:Z =i 1:5 TCS
N: = 3,4 TC.

PacueTHHE BepTHKaJAbHHE HATPYSKHM Ha CBaH onpeje-
JHM 10 Gopmyae (82):

Nuake — 45 + 0,8-10 + 0,7-3,4,
Mug

0TKyAa Nyaxc = 65,4 ¢ < P =56 1C;
Nypg = 34,6 TC.

B npuMepe HauGoJlee 3arpyXeHHHMH NpH MOApPaGoTke
6yAyT CcBal, HaxORswHecAd HOX HapyXHHMH CTeHaMH Ha
paccrosnun x=1,5 M or ocu yy (cM. puc. 50); npu xpu-
BH3He BOTHYTOCTH HauGoJsiee 3arpyxeHHHIMH MPH MoApa-
6oTKe 6YAYT YIVIOBHE CBaH OTCEKa,

HNpumep 38. OnpesesnTe MaKCHMaJibHBle YCHIHA B Ke-
JesoGeronuofi Bucsuedt cpae cevennem 30X30 cM, nmelo-
Imefl XKeCTKyio 3aje/Ky FoJIOBH B POCTBEPK NpH BO3ieficT-

Harpysgd Ha:

BAH TOPH3OHTAJBHOTO nepeMelieHHs rpyHTa Ar=2 cM. 3ar-
ayGnenne csau [=7 M, rpyar — cyrauuoxk (n=0,35) ¢ Mmo-
aynem aedopmanna Ha raybune (5—6)d Eo=140 grc/cm?;
cBafinnit yHaaMeHnT ¢ Hu3KHM poctBeprkoM (H=0); xect-
Kocts cBau E[=39-10% xrc.-cm?; c¢pam cOopHas, norpyxa-
eTcA 3a6HBKOM.

Pewenue. Kospdumaenr o =H/l=10. T[lo pemuuune
sToro kodd¢uuuenta mo rpaduky puc. 47 onpenesaseM Ko-
spdunuentH: P=140; a=0,45; 0r=0,39; ¢.=079,
ma=mp= —0,5

ITo dopmyane (101): Er=0,5-140=70 grc/cm2,

Mo dopmyne (100) onpexensem apauny yuactka b,
npeiBapHTeNbHO onpefennB no 1abia. 31 mas n=700:30=
=233; w=2,72, orkyga b=369 cM. [lo dopmyne (103)
¢=0,45-369=166 cm; b-+c= (1 4} &) b=535 cM— nepaseH-
cTEO (94) BHIOAHAETCH.

Maxkcumanbuasi opAHHATa GOKOBOrO HaBJIeHHS TPYHTa
no ¢opmyse (99):

py = 22,8 kre/cM = 2,28 tc/uM.

Ilo dopmynam (97) u (98): Q=5,6 tc; M=10,4 Tc-Mm.

MaxkcuManeHne ycusiiss (B YPOBHe TOJIOBH  CBaM)
Qa=5,6-079=44 1¢; Ma=—10,4-0,5=—5,2 1c-M.

MakcaManbunift nporu6 ceaw no dgopmyae (105) npu
Ya=yp=2,01 cM, 9TO NPaKTHUeCKH PaBHO 3aZaHHOMY Ie-
peMelueHHI0 Ar=2 cM,

Ipamep 39, Ina MCXOAHHIX AaHHHX npuMepa 38 ompe-
IeNHTh MaKCHMAJbHHE YCHJIHA B CBae OpH YCJOBHO-WIAp-
HEPHOM CONPSIKEHHH TOJMOBH € HHUSKUM DOCTBEPKOM.

Pewenue. 3pech Takxe Kosdouumenr oo=0; mo rpa-
duky prc. 48 onpenessem kospoduumentn: B=50; a=0,62;
02==0,28; g4 =0,62; msp==0,45; x,=0,43.

o dopmyne (100): b6=286 cm; ¢=0,62.286=
=177 cM; b+c=(14a)b=463 cM — HepaBeHCcTBO (94)
BHINOJIHAETCA.

Makcumanbuad opAuHaTa GOKOBOTO AaBJEHHS TPYHTa
no ¢opmyae (99): py=1,64 Tc/m.

Tlo dopmynam (97) u (98): Q=3,13 1c; M=4,45 Tc-m.

MakcuMaibHHe yCHIHA B CBae:

Q4=3,13-0,62=1,94 Tc — B ypOBHE TOJIOBH CBaH;
Mnp=4,45-045=2 Tc-M — B 3arayGiennofl 4yacTH CBaH,
pacnosoxento na TtayOmme [lo=(1—0,43)2,86=1,63 wu,
BHgHCJaeHHOf o dopmyae (102).

MaxkcpMansunii nporn6 can mo dopmyse (105) npa
5x=0,78: ya=yp=1,98 cMxAr=2 cm.

Tlpumep 40. PaccuArath YCHJHS B CBasX MOA OTCEKOM
KpYNHONaHeAbHOro 9-3TaKHOro AoMa aauuofi 21 M ¢ mon-
BAJIOM, CTPOAIIAEMCA Ha NOApabaTniBaeMOfl TEPPHUTOPHH C
napaMerpaMi AebopManuii OCHOBAHHA: OTHOCHTEAbHHE TO-
PH3OHTaJbHHE AehOPMAUNH PACTAXKEHHA =4 MM[M; Mak-
cuManbEuf HakdoH 3emuofi nosepxnoctn i=6 mm/M. Cpea-
HSis HODMaTHBHasi Harpyska Ha cBaw P=60 Tc; csau ce-
genieM 30){30 cM 3araybjieHH Ha 6 M B DeCKH MeJKHe ¢
MOAYJNEM BepPTHKaJbHOR HRedopManHH Eo=155 krc/cm® n
kosbbunuentom Ilyaccona n=0,3; csoGoanast BHicoTa
csafi H=2 M:; xectkocTe cBafi EI=39-108 krc-cm2. Hmeem
BapHAHT CB2AHOrO (yHAaMeHTa ¢ BHCOKHM DOCTBEPKOM.
CpafiHoe noJie W IJaH POCTBepKa H306paxeHH Ha pHc. 5.

Pewenue. PacueTHHE NepeMeilieHHN rPYHTa, MM, BH-
qucam 1o dopmyne [93(33)] npr 3HaueRHAX ng=12;
my=0,85 Ar=1,2:0,85-4x=4,07x.

Omopa nepeMeiieHHil TPYHTa, CM, NpeACTaBiAcHa HA
puc. 51,

CoBMecTHoe AeficTBHe BeTPOBOR HarpyskH B HpPOAONb-
HOM HanpaBJieHHH ROMa H HAKIOHOB 3eMHOA MOBEPXHOCTH
CO3ZaKT FOPH3OHTANbHYIO HarpysKy Ha OfHY CBaio, npuio-
JKEHHYIO B YPOBHe T0JioBH cBaH: T=0,7 Tc.

Pacuer AONOJAHHTENLHHIX YCHAHH B CBafX OCYIECTBHM
Mo eAMHHYHHIM NepeMelleHHAM A;=1 cM Ana BapHaHTOB
cBafiHMX (PYHAAMEHTOB C KeCTKOA M WapuupHOA 3aeaxoh
TOJIOB CBall B POCTBEPK,
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Kosppuumenr a=H/l=2/6=0,33 xaKk mig XecTKoH,
TaK H AN IADHAPHOX 3aJeNKH TrOJI0B CBafl B POCTBEPK.
Jlanee pacueTH HpOBeAeM OTAEALHO ANA eCTKOA 3ajesKH
H IRaPHKPHOTO COMpAKEHH.

D8 KecTKOH 3aAEAKH Daqa maprupHOTO

conpsaKeHus
Mo rpaduxy pue, 47 | o rpadury puc. 48
=62, =058, B=28; a=0,74.

Tlo ta6a. 29 mpu //d=20 w=264; w(l—p?) =

=2,64(1—0,09)=24; no dopuyre (101) E;=
=0,65-155=100 &rc/cm?;

=276 cm; b=996 cm;
b+c=1,58-2,76= b4-c=1,74-2,26=3,93 u.
=436 M.

Ycnosre (94) BHNoONAAETCH Kak NPH XKEeCTKOH, Tak H
OpH MmapHHPHOA 3a/lenKke CBaAl B POCTBEPK.

YrounnM KosdunnesT a no hopmyae
H

a= porn c: (125)
o =2/4,36 = 0,46; @ =2/3,94=0,51.
Ilns STHX 3HaueHHE & HaXORMM:
no 2paguxy puc. 47 n0 2paduxy puc. 48
p=>50; a«=0,62; =24 a=0,78;
0 =0,16; 0z =0,09;
QD == 0,50; 94 =4qp = QD =0,33; qp =
==0,62; gp=—0,38 =qp=0,3; qg=—0,6l;

my =—0,91; mp=0; my=0; mp =0,69;
Mygp = 0,45; mnp-——-O,QI;
mg =0,24; x,=0,42; mg =0,47; x,=0,58;
% =0,09. 5y =0,125,
Ilo dopmyne (100) smuucasem:
b=262cMm; b-+tc= b=218cM; b~tc=

=4,25m = 4,36 m; =3,87TMa~ 3,93 M.

OnpefienuM MEKCHMAJbHYIO OpAMHATY SIIOPH AaBJe-
HHA TPyHTa py WO dopmyne (99) npu Ap =1 cm:

100
P1=2—';0,16-1= Py = 3,75 Krc/em =
=6,67 rrc/cw=0,667 1c/m; == 0,375 rc/u;
Tlo gopmynam (97) u (98):
Q=1,171c; Q = 0,545 1¢;
M=1,531c.M; M= 0,595 1c-u.

Makcamanbune ycHIMS B CBafnX B YPOBHE TOJIOBH H
B 3arayGaenHoft B rpyHT yacTh mo dopmyaam (95) r (96):

QA! = QDl =1,17.0,62= QAI == QDI =0,545.0,39 =
=0,731c; =0,21 1¢;
Qp =—1,17-0,38= Qpy = — 0,545-0,61 =
=—0,441c; = — 0,335 1c;

My =—1,53.0,91 = Mp,; =0,595-0,69 =
=—1,3971CM; =0,41 TC-85;
Myp; = 1,53-0,45 = Myp; = 0,595-0,91 =
= Q, 69 1c-M; = 0,54 7c- M.

IMonoxenne OPAHHATH ¢ MAKCHMAJhHHM H3rHOaOmHM
MOMEHTOM B 3arnyOaeHHOA 9acTh CBall BHYHCAHM N0 ¢op-
myae (102):

lh=(1—0,42)2,62=
=1,52M;

ly=(1—0,58)2,18=
==0,92m,

106 325 19
566 VED] .l".ﬁ 2*‘ 190
’ LI 73

Pac. 51. K npamepy 40

a~ nAaR cpafiHOrO NOAA H@ POCTBepka; 6 — smwpa nNepeMemennfly
TPYHTa, €M; & — SMIOPH YCHAHA, TC, B 3;7€MEeRTaX POCTBepKa: Ciae-
BA — AR KecTKofl 3afnenkH cBafl B DOCTBEPK. cnpaBa — AJAs wIap-
HADHOIO CONpAKERHA; B yHCAHTENEe — 00 och B, » 3namMenarene —
o ocaM A n B

IlpoBepEM MakcHMalbRHi nporw6 cpafi no dopmy-
ae (105):

X B
Ya=""90.39.10° 0,00 = | Ya
_3,75:2,18410° 5

80-39-10* 0,125

=0,9 cux~ 1 cM.

TlonyuenHble pacyeTHHe BeJHIHHH TPOTHGOB NPaKTH-
YeCKH OKa3aJHCh PaBHHMH HNPHHATHM €IAHHYHLIM Hepe-
METICHHAM.

OnpefieM YCAIHS B OCHOBHHX CeYeHHSX CBaf o
dopmyaam (107) npu pacueTHHX rOpPH3OHTAJbHHX IHepe-
MellleHHsx, ONpeAeleHHHX no dopmyae [93 (33)], Aan
BapHaHTOB C XKecTKOfi M IIapHHPHOA 3ajejKofl roJioB CBai
B pocrBepke. PesyabTaTh pacueros sangcadH B Ta6i. 35.

JHatunle TaGJa. 35 NOKa3WBAOT, WTO MaKCHMaJbHHE
YCHJHMSl B CBafAX C XKeCTKOA 3ajeIKOf FOJOB MpPEBHIIAIOT
YCHiHS B CBAAX C IIapHHPHHM compsixennem cBafi ¢ pocr-
BepKoM B 2,2 pasa no nonepeuHofi cuie u B 2,6 pa3sa 1o u3-
ruGaonleMy MOMEHTY, 2 OHODHWe peakuHH Qa4 mpH wWap-
HAPHOM CONPAXKeHHn B 3,5 pasa MeHblue, ueM NpH XKeCTKOR
3ajneJixe.

Peakuun cpafi, o BeAwuwHe paBuue NONEPEYHOR CH-
ae Qa, nepeganorca Ha pocrsepk. CyMmapHu€e NPOROJbHEE



TaGanna 35

XecTxan safienka LllapuupROe conpamenne
Oca coaft | Ap, oM QA' T QB’ 1C MA, TC-M an, TCM QA , T QB' Tc MD , TC-M Mup, TC-M
1 4,3 3,14 -1,89 | —5,97 2,97 0,90 —1,44 1,76 2,32
2 3,05 2,22 -—1,3¢ | —4,23 2,1 0,64 ~1,02 1,25 1,65
3 1,83 1,34 —0,81 —2,54 1,26 0,38 —0,61 0,75 0,99
4 0,61 0,44 -0,27 | —0,85 0,42 0,13 —0,21 0,25 0,33
yeunus gas pue. 51 8 moGoM cevennn X pocreepxa ompe- Tabnauna 37
Aedsior 1o popmyae
Crenm Mo ocam A 1 B Crena no oce 5
n
Np =(1+ A) ‘Zl Q,q;, Ocu cran (142) OA' Tc| Npore | (M Q,, Tc| Np, 10
rie A — ko3$dBUHEHT, YUATHBAOIMKA Nepenady Harpys- 1 1.30 1,3 2,91 1,91
KH ON NPOMEXYTOUHHX .}mnos cBall (onpezens- 2 0:92 2,22 1,34 3:25
ercs, KaK # B NPHMepe 37); 3 0,55 2,77 0.81 4.06
Q4; — ONOpHAA peakUHs i-CBAH; 4 0,19 2.96 0.28 4.34
n —uHcno cBaff B pocTBepKe, CUHTAaA OT Topua saa- OCb yy —_ 2,96 — 4,34
HEa  (i=1) Rmo paccMaTpHBAEMOro CeveHHs

(MaxcHMaJBbHOE YHCAO CBal PABHO HX MHCAY
OT TOpua A0 MOHEpeuHOR OCH OTCeKa 3MAHHA;
CBaH, pacnoNOXEHHHe Ha [onepedHoli OCH, He
YIATHBAOTCR),

Or npomexyroynnx pagos (ocu I' u [ no puc. 5l)
ONOpHHeE peaKIHA cBaft Yepe3s ronepeéynsie 3jJeMeHTH POCT-
BEPKOB NepeqaloTC Ha NPONOJbLHHE POCTBEDKH N0 3aKOHY
nepefauy Harpy3ok B mnpocrofi Gaake. 1o yumTHBaeTCH
kosdduumentom A. [IpaMennresbHo x puc. 51 xosddu-
UHEHTH A  HMEIOT BeAHYEBH: Aa=Ahs=044; Ap=
=(1—0,44)2=1,12,

B Taba. 36 u 37 NPHBOAATCH BENWYHMHH CyMMapHHX
NPOROMLHHIX YCHAUA, TC, B 3JEMEHTaX DPOCTHEDKA COOTBeT-
CTBeHHO npn JKecTKOf W maprupHOft 3agedKe cBaft B poct-
BEPK NHPH BO3NEACTBHA TCOPH3ORTANBHHX nepemelleHuf,
a Ha puc. 51 — nponoJbHHE -yCHAHA: caeBa AaA KecTkoR
3aNeJKH r0JIOB, a chpaBa AAf THAPHHPHOTO CONpsKeHUs
cBafi ¢ pocTREPKOM.

TaGamua 36
Crenn no ocsim A ¥ B _Crena no ocz B
Oc e8| 14my @, 1| Npore [ a4me, | Ny e
1 4,52 4,52 6,66 6,66
2 3,22 7,74 4,71 11,37
3 1,93 9,67 2,84 14,21
4 0,63 10,3 0,93 15,14
Ocp gy — 10,3 —_ 15,14

Conocrap/ieiie NPOAOJbHLIX YCHANA B pOCTBEpKAaxX mWO
Tabn. 36 © 37 nokasuwBaeT, YTO NPH KeCTKOA 3ajesike OHH
B 3,6 pasa Gosbilie, Yem TPH INAPHUPHOM COTPSIKEHHH rO-
0B cBall c pOCTBEPKOM HPH OAHHX H TéX Xe BeJHYHHax
rOPHSOHTAJBHHX HepeMemienufi. CreAyeT Takke HMeTH
B BHAY, 4TO NPH XecTKOA 3ajesike OT CBafl Ha POCTBEpK
NepefaTCH COCPeAOTOYEHHHE HaruGaonide MOMEHTH A
(cu. TaGa, 35), KoTophie AOVUKHH OHTh YBeAHUCHH, Kax

H ONOpHHiE peaknuu, Ha KosdduumHeHTr A 3a cuer cBaif,
PacnoNoXeHHHX Ha NPOMEeXKYTOYHHX OCSX CBAHHOro MoJA.

Onpenenun no dpopmynam (118) u (119) nononHHTE H-
HHWe YCHNHA or BO3JeACTBHY BePTHKAaJBHLIX HAarpy3oKk Ha
H3OTHYTHE OT ropH3OHTaJbHHX mepeMemienni OcH cBaf.
PeaysbTaTH pacueron AONOAHHTEJbHHX YCHANA B cBasx
sanBcayy B Taba. 38.

Ta6nuaua 38
JKecTkas 3afienka, TC-M g:ggm
c(;gg Al" oM
MEN~MIIPN AMA Aan. TC-M
1 4,3 2,17 —1,08 2,09
2 3.05 1,54 ’—0,77 x’48
3 1,83 0,92 ~0,46. 0,89
4 0,61 0,3 —0,15 0,3

Conocrasiende OCHOBHHX ycruft B cBagx (H3rmGaino-
mMX MoMentos) 1o Ta6a. 35 OT BO3AeHCTBHA TOPHIOHTAML-
HBIX fepeMelieHWA C JONOJHHTEJBHHMH YCHIHAMH IO
Tabn. 38 or Bo3deficTBHA BepTHKaJbHHX HArpy3oK Ha Hc-
KPHBJeHHBE OcH CBafi mokaswiBaer Goaplnofi yAenbHH# BeC
BTOPHX HO CPAaBHEHHIO ¢ NEPBHIMH; 0COGEHHO 5TO OTHOCHTCA
K BapHaHTY C HIapHHPHOM 3aKe/NKOf rojoB cBalt B POCTBEPK,
ARl KOTOPOrQ JONOJHHTENAbHHe H3rHbalolide MOMEHTH
cocrapaaor 90% BenmumHn OcHOBHHX. Has xecTkod 3a-
JelKA AONOJHHTeNbHHE MOMEHTH B ypOBHe OHODH CBad
cocTaBasoT okoao 18%,

Ot BO3/iefiCTBHS TOPHSOHTAJbHHX HArpy30K (BETPOBHIX
H HAKJOHOB 3¢MHOX MOBEPXHOCTH) B HMPORXOVIBHOM Hampas-
Jgenn sfanAs (orceka), pasHnx 0,7 Tc, onpeAeNHM CHa-
vana no ¢opmyne (110) mepememenns cBafi, a 3arem mo
dopmynam (107) BeaHuHHH BOSHHKAKCAUAX YCHAMA.
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A;=g—::-g-l=0,96cm; A;-—:g’,—;?l=3,33 oM.
Mo dopmynam (107):
Qapy=0,96-0,73= Qs =3,33:0,2l =
=0,71¢; =0,71c;
Qg =—0,95.0,44 = Qpy = —3,33:0,335 =
= —0,42 1c; = — 1,11 1C;
Mpp=-—0,96.139 = Myp =3,33 0,41 =
=~ 1,33 1C"M; = 1,36 TC M5
My =0,96-0,69 = anH = 3,33-0,5¢ =
= 0,66 Tc-M. =1,81CM.
Ta6auuna 39
KedTkas 3agenKa JllapBHpHOE conpsiKeHue
EC p | % | Map | Mup.p| Yap | B |Mupp
TC TC TC M TCM TC TC TCM
1 2,9 |—~1,75{—6,38] 4,48 | 1,11 |~1,77] 4,53
2 2,17 |—1,31|—4,74 3,28 |1 0,9 |—1,44{ 3,51
3 1,46 |—0,8 |—3,14| 2,11 | 0,7 |~—1,11] 2,51
4 0,75 }—0,45|—1,54}% 0,941 0,6 |—0,79§ 1,51

PacyeTuhle ycHaus B CBasfiX OT BceX BO3JeHCTBHE Clle-
Ayer onpedensts no ¢opmynam (120) u (121), cymmupys
COOTBETCTBYIOLHE YCHJHS OT BO3JeHCTBHS TOPH30OHTaJbHBIX
nepeMeleHuii (cM. Taba. 35), AONOJHHTENbHHMX YCHJHE OT
BePTHKAJbHHX Harpysok (cM. Ta6i. 38) M OT CyMMapHOro
BO3NeACTBHS HAKJOHOB 3eMHOH NOBEPXHOCTH H BeTPOBOR
Harpysku, Peay/bTaTH pacyeToB CyMMapHHIX yCHIHA cBelle-
i B Taba. 39. IlpogeMoncTpHpYeM NOACYET PacUeTHHX
yeusHi Ada cead I, HMeromeR XeCTKYIO 33a/ie/IKY TOJIOBH
B POCTBEPK:

Qqp=0,8(3,14-+0,7-0,7) =2,9 1¢;
My, =—0,8(5,97+0,7-1,33 +1,08) =—6,38 1c-M.

norpyxena 3aGHBKOA Wepes cJOH IVIHHK, HMe-
Iolled MOAYMb BepTHKaJbHON fedopmanun Eo=
=120 xrc/cM?, u onupaeTcs OCTPHEM HA NpOY-
uuit  rpynT. JKecTRocte csan  EI=270X
X108 krc-cm2. Moayas Gokoso#i medopmaiuuu
rpyHTa, olpeneieHHu nmo ¢opmymae (101), co-
crapaser Ex=60 krc/cm?; xosdduument I[lyac-
COHa AAf FIHHHI [4==0,42.

Pewenue. Kosbopunnenr o=0; no rpadury puc. 47
naxonuM B==140; o==0,45. ITo dopmyne (100) onpenens-
gnla AJHHY y3acTka b, mpeiBapHTEJbHO onpeleadB no Tabu.

, IpH

n==600: 40 = 15; w=2,44; w(l — u2) = 2,0L:
=576 cM; b+ ¢=1,45:5,76 =8,3 M.

6
Ycnopue (94) — ;—j—_-; =33 = 0,72 < | — He BHINOAHSA-
ercs,

HO BHNOJHAeTcs ycioBHe (114); caenosaresibHO, AJa on-
pelleneHH MaKCHMaJbHHIX YCHJAHA B cBae HeOOXOAHMO
napumenuTs dopmyas (115) u (116),

ITo tdopmyne (117) onpenensM OMOPHYIO DEAKLHKIO B
yposue octpus csau N=1280 krc; no ¢popmyae (113) max-
cuMasbHAasi OpDAHHATA SMIOPH JAaBJeHHS TIPYHTa p=
=11,75 krcfem=1,175 tc/m. Tlo ¢opmyaam (115) ®
(116) MarcuMansHHE Ycuaus B cBae Q=342 TC; M=
=6,4 TC-M.

Aniopst nporuba, AaBJieHHH, NONEPeYHHX CHA H H3rH-
6aIMX MOMEHTOB B CBae COOTBETCTBYIOT cX€MaM Ha
puc. 49A.

IIposepuy npor#b KOHUA CBaH NMOJA BO3JACHCTBHEM pac-
ApexeNeHHoH Harpy3kKH ¢ MaKCHMaJbHON OpAHHaToR p H
cocpefoToueHHON cuam N, nMelomiefi NPOTHBONONOKHEIA

3HaK, HPHJIO}KQHHOﬁ Ha KOHIle CBaH-KOHCOJIH:
7 pi* NB
V=Y —UN=gy g — 3EI = 4,42 — 3,42 = l cu, 4TO

PaBHO 3aJaHHOMY lepeMeilleHHIo Ar.

Mpumep 42. Onpeaennts MaKCHMajbHue YCHAHA B XKeje3o-
GeToHHON cBae-cTofike ceueHnem 40340 cwM,
HMelolleli LIAPHAPHYIO 3aleJKy B HH3KMA po-
CTBepK MHpH BO3JEHCTBHH TOPH30HTAJILHOIO
nepemeiteng Ar=1 cM. I'pysTOBHE ycHOBHS,
IAHAA H JKecTKOCTh CBaH — MO NpHMeEpy 41.

CpabHEHHe MaxCHMaJbHEIX CYMMapHHX YCHAHN 0O
Taba. 39 pas XKecTKoff 3afe KH H IIaPHUPHOTO COMPSIKEHHS
TIOKa3BBaeT, 9TO NpH GOJBbIINX FOPH3OHTAJBHHX NepeMellie-
HHAX (cBam /¥ 2) B BapHaNTe C XKECTKOH 3afiefIkoft yCHAHA
o 40% (moment) r 60% (momepeuHas cuaa) GoJbile YCH-
Juf, BO3HHKAlOUIMX B BapHaHTe CBafHHX (yHAaMEHTOB
¢ MapHEPHHM CONpPSXKEHHeM, a NpPH OTHOCHTENbHO MaJHIX
nepemeinennsix (csas 4) MaxKcHMaJbHhe 3HaweHHs yCHJRI
OT/IHYAIOTCA He3HaUATeAbHO. Ho NpH 3TOM ONOpHHe peakuun
Qap B cBasix ¢ xKecTko#t 3ajenkoft 1o 2,6 pasa npeBHINAIOT
ONOpHHE DPEaKUH# B CBaSX ¢ IIAPHHPHEIM CONpSAKEHHEM
(cBau I u 2); B 3TOM CeYEHHH — MAaKCHMAaJbHLIe SHAUYCHH:
n3ruGaouero MOMeHTa, 4To TpeGyeT COOTBETCTBYIOUIETO
YCHNeHUuS CBaft apMHpPOBaHUEM B 3TOM YPOBHE, C OHOH CTO-
POHBI, M nepefadd GOJbIIHX YCHJIEA Ha POCTEEPK — C ApY-
rofi. PacueTHble NpOAO/AbHHE YCHIHA B POCTBepKe cJaeAyer
BHYHC/AATh [0 BeJHYHHAM OHOPHHX YCHIHA Qap u M4p,
KaK 5To BHille GBUJIO CcAeNaHO AJA BO3ACHCTBHA TOPH3OH-
TaJbHHX HepeMellenyi.

Tlpumep 41. Onpenenutr MaKCHMAJbHBe YCHAHA B

xKenesobeToHHOR cBae ceuehHem 40X
X40 cM, wHMeoolieli XKeCTKYyI0O 3alelKy
B Hu3kuil pocrBepk (H=0) npu Bosmdeit-
CTBHH TOPH3OHTAJbLHOTO  TepemelleHHs
rpynra Ar=1 cm. Cpas-cTofixa AauHoil 6 M
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Pewenue. Kospdunmenr a=0. TIlo rpapuky puc. 48
naxoaum B=>50; a=0,62. Ilo popmyse (100) ajiuua yga-
crka b mpr w(l—n2)=2,01: b=4,62 M, b+c=1,62-4,62=
=747 m.

Vcnosue (94) He BHIOJAHAETCA, HO BHINOJHACTCH YC-
sopue (114).

PacueT MakCHMaJbHHX YCHIHI B CBae HeoGXOAHMO Be-
cta no $opyyaam (111)—(113); noayunm p=29,85 krc/cM =
=0,985 Tc/M; Q=1,95 Tc; M=3,7 TC-M.

dmopu nporu6a, AaBjieHH, NONepeYHHIX CHJ H H3TH-
GalomHX MOMEHTOB B CBae COOTBETCTBYIOT cXeMaM, H300pa-
JKeHHHM Ha pHe. 49, B.

IlpoBepuM, KaKOBH GYAYT MaKCHMAaJbHHE YCHAHA 3
cBae npyu npEMenenwn dopmysn (95) n (96).

ITo rpaduky puc. 48 onpenenum: 05=0,28; g, =0,62;
Map=0,45. Jlauna b ocraserca Taxoi xe. Ilo ¢opmy-
aaM (97) n (98) c yuetom p;=0,835 Tc/M moayum Q=
=288 vc; M=5,9 1c-M; mo dopmymam (95) u (96) mak-
caManbiule YHAHA Qa=1,6 1¢; Mup=2,66 1c-m. Kak Ba-
IMM, yCHJHMA, olpefieseHHHe mo ¢opmynam (95) u (96),
OKa3aJHCh MeHbllle, 9eM mo dopmyaam (111) u (112): no
ggnepequoﬁ cusie Ha 18%, a no u3ruGaloleMy MOMEHTY Ha

ﬂpmiep 43. PaccuntaTh yCHAWRA B CHA3AX-PACHOpPKAax Kap-
KacHoro s3nanusa ajauHof 30 m (puc. 42) c Hop-



TaGamma 40
OcCH KOJIOHH Ti' TC KozdpHusent m’ ‘ N, Tc
1 30 1 30
2 30 0.85 51
3 30 0,7 63

. MaTHBHOfi Harpysko#i ma Kycr cBafi 3 6 wr.
Nz=150 1c noa kaxaof KOAOHHOR MOX BO3-
JeHCTBHEM TIOpH30HTaJbHHX Aedopmauufi Hi-
TeHCHBHOCTRIO €=3,56 'MM/M. PoctBepk orzenen
oT ¢$yHAaMeHTOB HIBOM CKOJIbXKEHHs ¢ KO3D-
¢uuHenToM TpeHus f=0,2.

Pewenue, TlparaMaeM MAPHAPHYIO 33AENKY roJ0B cBait
B POCTBEPK. YCHAHS B CBA3AX-PACHOpKax cjieAyeT ompeje-
aste o dopmynam (79) u (80). PacyeTn ocymiectsuM B
1Tabauunofi ¢opMe i OAHOTO psfAa KOMOHH (Ta6a. 40);
Kos¢dunventst m’ NpHHATH 10 Taba. 29. O6mui xapak-
Tep SMIOPN MPOAOJBHHX YCHAWA B CBA3AX-DacHOPKax mped-
crapjeH Ha puc. 42,8, Chexyer yuecTb TaKiKe LOMOJHH-
TeJbHEE HArpy3Kd Ha CBA3H-PAcNOPKH OT AABJEHHA TPYHTa
Ha QYHJAaMeHTHL.

Ilonepeunyio cuny Ha KycT cBafi ompeneium mo ¢op-
myne (80): T;=02.150=30 Tc, a Ha oaHy cBafo— Ty=
=30/6=5 re.

Cpay cefyeT paccuHMTaTh Ha STY TOPH3OHTAJbHYIO Ha-
rpysky (c yuerom xosdpuunenta 0,8) kak ajas lwapRHPHOTO
COTPSIXKEHHs ¢ HH3KAM pOCTBepKoM npr H=0 u apavenuax
a=0; $=50; a=62 B COOTBETCTBYIOUHX MKECTKOCTHHX H
YOpYyrux XapaxTepHCTHKax CBafft M rpyHTa.

12, OCOBEHHOCTHU NPOEKTHPOBAHHSA CBAMHbLIX SYHAAMEHTOB

B CEHCMHYECKHX PAHOHAX

12.1. Tipu npoexTHpOBaHHE cBafiBHX (yHZamen-
TOB H3 CBaH, CBaii-060JI0YeK H CBaf-cTOJ60B (HHXKe B
HaCTOSmeM pasfielle HMEHyeMHX IJiA KPaTKOCTH 06-
IHM Ha3BaHHEM <CBaH®») B CeficMHYeCKHX pafioRax
KpoMe TpeGoBaHHA HacTosHeld rViaBH AOMKHH CO6mi0-
naThess Takxe TpeGosamms raasu CHull no crpon-
Te/NbCTBY B CcefiCMHMecKHX paiioHax, NpH 3TOM B JonoJ-
HeHHe K TPeGOBaHHAM K HHXKCHEDHHM H3HICKAHHAM A1
NPOeKTHPOBAHHA CBANHLIX GYHAAMEHTOB, H3NOXKEHHHM
B pasjefe 3 HacTosiiefi TMaBH, AOMKHEI GHTH HCNOMb-
30BaRH  JaHHHe O MHKpoceiicMOpafiOHHpOBaHHH Tep-
PHTOPHH (M/IH Y9acTKa) CTPOHTENbCTBA.

12.2. Cpaiinue ¢ynzaMenTsl 3JaHHii H cOOpyxKe-
HHE ¢ yueTOM CefiCMHUeCKHX BO3AeficTBHA  AOJAMHBI
PacCUHTHIBATbCA Ha ocofoe coueraHHE Harpy3oK no
npeReJbHLIM COCTOSAHMAM NepBoit rpynnu, Ilpu srom
IpeaycMaTpHBAETCH:

a) onpefefeHHe Hecyuled cmocoGHOCTH CBaH  Ha
CHHMRIOIYI0 ¥ BHIEPTHBAIOMIYI0 HAarpysKy B COOT-
BeTCTBEH ¢ TpefOBaHHAMH pasjenra 5  Hacrosmlei
T/IaBH;

6) npomepka CeyeHHH IO COMPOTHBJIEHHIO MaTe-
pHajJa HA COBMECTHOoe MefCTBHe PpACYETHHX YCHJHI
{cxuMapomel CHAN, H3rHGAOMIEr0 MOMEHTa H nepe-
pe3nBalOlIedi CHJIH), BEIHIHHH KOTOPHX ONpeAesioT-
ca no dopmyaay N. 7 NPHACKEHHS K HacTosmleRt ria-
Be B 3aBHCHMOCTH OT pacYeTHHX 3HaueHHN ceficMHue-
CKHX CHUL

B) NpoBepka YCTOHYHBOCTH [IPYHTa MO YCJOBHIO
OTDAHHUGHHA HaBJleHUSH, NepefaBaeMoro Ha rpyHr Go-
KOBLIMH TNOBEPXHOCTSMH CBaji B COOTBETCTBHH C Tpe-
6oBaHHAMH N, 6 NpUJOKeHHs K Hacrosumed rvase.

IIpu yxasauHHX B TIOATYHKTax «as—<«B» pacuetax
JOMKHE BHIIOJHATBCA TaKXKe NONOJHHTEJbHHE TPelo-
BaHM#, TnpHBeneHBnle B nn. 12.3—128 nacroswedt
IViaBH,

Mpumeuanne Jaa.¢yHIaMeHTOR ¢ BHCOKHM
cBafHHIM POCTBEPKOM pacyeTHHE 3HaYeRHs ceficMuue-
CKHX CHJI CAefyeT onpeXeifaTh KakK JJIA 3faHufl  Wau
coopysKenu#i ¢ rnGroi HHXKHeli YacCTLIO, YBEIWYHBAR
Ko>bdunnent puvamuunoctH f B 1,5 pasa, ecan ne-
PHOA KoJeGaHH#i OCHOBHOrO TOHa cocrapaser 04 ¢ u
Gonee, TIpn 3ToM 3Haueune kosddHEUHEATA AUHAMMY-
wocTH B AosxHO Guith He Gojee 3 M He Mewee 1,2,

12.3. Bausinne ceficMAueckux BoafeficTBrii  Ha
BenuuuRs! R u f npu pacuere necymieli CnOCOGHOCTH
csaif Ha CHHMAIOMYI0 MM BHACPrHPAIOHIYI0 HATPY3KY
AOMKHO YINTHBATBCA NYTeM YMHOXKEHH# HX Ha IOHH-
XKaowhi kosdrbnurent ycnoBu#i paboTH IPYHTa OCHO-
BaHHA m., npuBefenuuli B Taba, 41 (17).

T-+244

Tab6auma 41{17)

Kosbduunenr ycnosuft paGoru mg, AJst KOPPEKTHPOR-
2 Xn 3navennB R u f nmpu rpyrrax
o |~
28 | mecwammx, naor-
Fo HHX H cpefued TFIIMHEC THX/ KOHCHCTEHIHH
5§' NI70THOCTH
ca
82 .1 o2 .
= v U 1N «
g= | 885 | #s | <33 2 %
s P S5 g an =1 @e
o= =M= S Ho8 S5 8]
=] Qo F= =} a®o x -
g8 = ;s 3] %51 gE L & E £F
&% | 5282 | gg | 72 5B g5
7 0,95 0,9 0,95 0,85 0,75
8 0,85 0,8 0,9 0,8 0,7
9 0,75 0,7 0,85 0,7 0,6
Npumewaana: 1. Tpadh, oTMedeHHbe

3Be3M0YKOH, OTHOCATCA TONBKO K COIPOTHBJICHHIO
rpyara na G6OKOBOH MOBEPXHOCTH.

2. Onpenesiende Hecyllefi CIOCOGHOCTH CBai-
CTOEK, OMHUPAWIHXCH Ha CKaJpHHE H KPYNHOOOGAO-
MOYHHle TPYHTH, nponsBoauTcs 6e¢3 BBeleHHs A0-
HOMHATENbHHX K03(dHLHeHTOB YcioBHA paboTH Mec.

12.4, Tlpu onpefenenHn Hecymiedi CNOCOGHOCTH
cBait @, paboTalomAX HA CXKHMaiomye K BHIEPrUBalo-
1l{He HArpy3kH ¢ ydYeToM cefcMHYECKHX BO3JEHCTBHH
(n. 12.2 nacrosmedl raaBu), CONPOTHBJEHUE FPyHT2 Ha
6GOKOBO# NOBEPXHOCTH CBalH RO pacueTHOfl IIyOHHH
hy (n. 12.5 nacrosmefi raapn) OpUHHMAETCd PaBHHIM

JHO.

12.5. Pacueruas rayGuna hp, no KOTOpOfi He yWHTH-
BaeTcsl COHNpOTHBJIEHHE rpyHTa Ha GOKOBOM NOBEpPXHO-
cTd, ollpejenserca no dopmyae

4
hp=——, 1126(34)]
Qy
rae op— kosbduunent nebopmaunnd, onpegensieMuiil

no dopmyse (6) unpuioxenus K HaCTosmefi rjase.
12.6. Pacuer cBa#W N0 YCJOBHIO OrpaHMYeHHs JaB-
JICHHSA, OKA3HBAaEMOTO HA TPYHT OOKOBOR HOBEPXHO-
CTBRIO CBaH, BhmoJHAeMHR no dopuyne (14) mpunoxe-
HHA K HacTOsimed rJaBe, OpH BO3JAeACTBHH ceficMH4Ye-
CKHX HArpy3oK clelyeT NpPOH3BOAHTb, TPHHHMAS 3Ha-
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GeHHS PACYETHOTO yriia BHYTPEHHero TPEHMR ¢, YMeHb-
WeHHBIMH Ha CJAeAYIOLIHe BEJHYHHB' JJIA pacyeTHOMH
ceficMH4eckoH Harpysku 7 Oaajos — Ha 2 rpag, 8 6aa-
a0 — 4 rpapg, 9 GaanoB —Ha 7 rpak.

K nn 12.1—126. Hecymas cnocobuocrs @F, 1c,

BucsAvefi cBaH, paboTallliefi HA OCEBYIO CXHMAIIOIIYIO Ha-
TPY3Ky, C yueToM ceHicmuueckux Bo3peficTBuii Moxer OHThH
onpegeseHa no ¢opmye

!
@ = m (m mp, mg RF -+ utha my Fy 1), (127)

D

tae m, Mg, R, F,u, mj, [; — 3nayesns Te XKe, Y70 B B
opMyJaax [7 (M H
14 (10)];

Mg ¥ Mg; — KO3GDPUUHKEHTH YCIOBHHA pd-
6OTH, YYHTHIBAIOLIHE BJIHA-
HHe ceficMuMdeckHx Kojeba-
HU#l Ha HanpsXXeHHoe  CO-
CTOSIHHe TPYHTa NMOX HHXHHM
KORIOM 1 Ha OOROBOH TO-
BEPXHOCTH CBaH B i-M cJoe
rPyHTa, KOTOphle MOIYT NpH-
HuMaTees no Taba. 41 (17)
A8 3a6HBHBIX MNPHU3MaTH-
yeckHX CRait H cBai-060J0-
yeK, UpuMeHRomnxcs B GyH-
JaMeHTax 3JaHHA H COOpY-
JKeHHH, a TakXKe cBafi-cToa-
60B, NMPHMEHSIOHIHXCA B PYyH-
ZllaMeHTax ONop MOCTOB; JJIs
HabuBHLIx cBafi (KpoMe Bpu-
MeHsIEXCA B  (yHRaMeR-
Tax ONOpP MOCTOB), STH
ko3 duuMeHTH nPHHAMAIOT-
ca no Ttaba. 4la;

Ta6anuma 4la

& mC ' mt‘i

g TAHHACTHE FPYHTE KOHCHCTEHUNH

£ | ManopaaxHue -

38 necuaHbe 3 Ed

: % | rpynra cpen- s g 3 2

§& |uelt naoTAocTH o a8 2 £ VE

£ . |wunaomauwe, sal g 869 5 OF o
28 | HckJaoueHHeM 2 E.E’,‘- 5¢ g9 29

83 MBIEBATRIX 2 £ &

£ | ECE ) B3| 5% B
7 0,85 1 0,9 0,9 0,8 {0,75
8 0,75 0,95 0,8 0,8 0,7 | 0,65
9 0,6 0,8 0,65 0,65 | 0,6 | 0,5

mp, — ko3¢ duunent  ycnosmlt pa-

GOTH HHXKHEro KOHUa CBaH
npH ceACMHYECKHX  BO3fef-
CTBHAX, NpPHHHMaeMbiff pas-
HHIM eAHHHUE AN 3aGHBHHIX
csalt, aas nabusHuix cBahfi ¢
npHBeeHHO rayGuHOl mo-
rpyxenns [>=4; pasa Habus.
HBEIX cBafi ¢ MeHbWlefi mpHBe-
ZIeHHOHt ryyOmHON moOTrpyKe-
HHA KO3thGHIHEHT mpc onpe-
peasercs no dopmyae

(H+0,60.EM)D
Rczl_ di ’

rae H # M — pacuetHble 3HaueHHI COOTBETCTBEHHO TOpH-
30HTaJIbHOA CHJIBI ¥ HM3ruGaloulero MOMEHTa,
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TPANOKEHHKX K CBae B YPOBHE NOBEPXHO-
CTH TpYHTa, UpH OCOOOM coYeTaHHM Harpy-
80K C Y4eToM CeHCMHYECKHX BO3JeHCTBHH;

b — koadduument, pasunit 0,0l wmfrc;

d — nuaMeTp CTBOJIA CBaM MJAH HaHGOJBILHIT
AKaMeTp NONEPEUHOTO CEleHHA  YUIHpPEHus
Ans csalt ¢ ywHperHO#l nATOR;

fi — 3naueHHs Te XKe, uTo H B GopMyaax [7 (7)
u 10 (14)], yuuTbiBaeMbie ¢ TAYOHEH A,
KoTopasi A/t salHUBHHX CBail OnpejenseTcs
no ¢opmyne 126 (34), a ana HaGHBHLIX cBai
H cBaf-ofoniovek ~ Mo ¢opMydie

L

%n

hp=

rae -ﬁ——«oscpcpuunem. npHHEMaeMuifi Ais HaGHBHHX CBail
nuamerpom Menee 0,8 M h=4, pns cBafi-060109€K H Ha-
GuBHEX cBaft AnaMerpoM 0,8 M B Gozee h==25 upu isap-

HHPHOM CONpSIXKGHHH POCTBEpKa CO CBasMu H h==3 npu
XKeCTKOH 3ajenke cBall B POCTBEpK.

HaGuBHnle cBau B cefiCMHUECKHX pafoHaX CJAepyeT
ycTpanBaTh B MAJIOBJAAXKHHX yCTOﬁ"lHBHX FPpYHTax AHamer-
poM He Menee 40 CM TNpPH OTHOUIEHBH JJMHN K AHaMETPy
He Gosnee 20, ofecneunBasi HajJeXXalllHii KOHTPOJb Kaue-
CTBa M3rOTOBJIEHHS CBal, FapaHTHPYIOIIHA HOJYyYeHHe HX
dopMbl H pasMepoB B CTPOrOM COOTBETCTBHHM C MPOEKTOM.
Kax wuckalouenne, HONMyCKaercs npopesaHHe NPOCNOeB BO-
JOHACHIUIEHHEX TPYHTOB C TNpHMEHEHHEM H3BJAeKaeMbiX
‘06cafHHX TPY6 HAH MOA TAMHHCTHM pactBopoM. B srtom
caydae KOHTPOJIb Ka4eCTBa HX H3FOTOBJEHAS JOJIKEH OCy-
HIeCTB/AATLCA aBTOPAMH NPOEKTA.

Tlpusesennas raAyOGHH2 NOrpyxeHHs HAGHMBHHIX CBaH
¢ ylIHPeHHOA HATOA ompemeasierca no ¢opMyne (5) mpa-
aoxenus x raase CHull, I1-17-77, rae [ — mauua crBOaa
CBaH OT NOBEPXHOCTH TPYHTa A0 Haya/a YUIHPEHHs, eCJH
OTHOLIEHHe XHAMETPa YIIHPEHHA K AHAMeTPy CTBOJa CBaH
He Menee 1,5, B NPOTHBHOM cJyiydae [ — paccTosHHe OT NO-
BEPXHOCTH TDYHTAa JAO HOXOWBH YUIHPEHHOA NSTH.

Hecymylo cnocobuocts Ai06ux BAAOB cBail Ha Bhijep-
THBAIOIMIHE HarpysKH C yYeTOM ceficMHYeCKHX BO3xeficTBA
cneAyeT onNpelensiTb TOABKO NO pe3y/ibTATaM MNOJeBbX HC-
NLTaHAA CBall MMHTHPOBARHWMM CEHCMHUECKHAMM BO3JEH-
CTBUSIMH B COOTBETCTBHH C MOsICHEHHAMH K n. 12.8.

Tipoeepka cedennit Xele3obeTonHHX cBafi 0o cofpo-
THBJIEHHIO MaTepHaJia Ha COBMECTHOe JeificTBHe paCHeTHHX
ycuaufi (NpoAoapHOR CcHAH, H3THOGalOLlEro MOMEHTa H Ho-
TIEPEYHON CHJIM) J0JXKH2 NPON3BOAHTHLCA B COOTBETCTBHH
¢ raapoit CHEIT no npoekTHpOBaHHIO GeTOHHHX M XKeJe-
300€eTOHHBIX KOHCTP)’KHHI’I KaK AJs1 BHEUEHTPEHHO-CXKATO-
ro WAHK PACTAHYTOr0 sJEeMeHTa C Yy4eToM TpeGoBaHEHA
n. 52 wuacroamefi raas CHull. B orauane or Tpe-
GoBanuil MPHMEUaHHA K O, | NPHJIOXKEHHS K HacTosmed
raase CHHuII npe pacwere cBafiHbix (yHAaMeHTOB ¢ yue-
TOM ceficMHYECKHX BO3ACHCTBHA MpOBEPKa YCTOHYHBOCTH
TPYHTa NO YCJAOBHIO OrpaHH4EHHsA [aBJICHUA, nepefaBae-
MOI'0 Ha TPYHT GOKOBHIMH HOBEPXHOCTAMH CBaff, AOJAXKHA
BHIOJHATECA B JMIOGOM CIyJae He3aBHCHMO OT pa3Mepos
CBaW ¥ BMJA TPYHTa, OKpPYXaioulero cBalo, NPpH 3TOM 3Ha-
qeHHS PaCYeTHOTO yIJla BHYTPEHHEro TPeHHS @1 NMpHHHMa-
lO'l‘?g yMeHblileHHHMH B COOTBETCTBHH C YKa3aHUAMH
n 126.

Benaunnn pacweTHHX ycuaufi B cBafix, a TaKXe [aB-
JieHRe, NepefaBaeMoe Ha TPYHRT GOKOBHMH NOBEPXHOCTAMH
cBaif, mpH 0coGOM COYETaHHH HArpysoK OHEpeleJsIOTcH B
COOTBETCTBHH C MPHJIOXKeHHeM K Hacrosieir raase CHall.
TIpu aroM ansd cBail ¢ yIHpeHHoOf nHATOH 3HaUCHHA KOdd-
¢uuHenTOB, HpHBEJEHHHX B Tabj. 2 nNpHIOXEHHA K Ha-
crosfiued [IvaBe, cJAeAyeT NPHHHMATb KakKk HpH 3ajelke
CBEH B CKaNy Ha rAyGUHY, COOTBETCTBYIONLYI0 AJIHHE CTBO-
Ja cBaH B I'DYHTe OO Havalla YIIHPEHHA, €CJH OTHOILECHHe




JmaMerpa YWIHpPEHHAs K JHaMeTpy CTBola He Menee 1.5; B
TIPOTHBHOM CJydyae 3HaYeHHs KO(PPHIMEHTOB TNPHHHMA-
I0TCA KaK OpH ONMHpaHHU cBaH Ge3 yIIHPeHHA Ha HecKallb-
HHA rpynr. Jaa nauGojiee pacnpocTpaHeHHOA KOHCTPYK-
HHH CBaiiHOro (yHAaMEHTa B CefiCMHYECKHX pafloHaX, Kor-
Ja CcBaH C TWPUBENEHHOR TIJYOHHBI TNOrpyXKeHHs [=
=opl>>2 sameMaenH B HH3KHA DOCTBEpPX, HCKIIOYAOMUH
BO3MOXHOCT, TIOBOPOTa rOJIOBH cBafi, H3rH6alomufi  mo-
Ment MjGy. ¥ Tonepeunas cHAd Quaxc AOCTHRAIOT MaK-
CHMAJIbHOTO 3HAUCHHA B YPOBHE MOAOWIBLI HAXOAALIErOCH
Ha TPYHTe pOCTBEpKa, a JaBJeHHe, TNepezalolieecs: Ha
TPYHT OGOKOBBIMH HOBEPXHOCTAMH CBAaH Omaxc, AOCTHIAeT

MaKCHMAJIbHOTO 3HaYeHuss HA rayOuHe 2= , YKa-

x,
3aHHBle BEJUYHHH MOTYT OUDEAENAThCs Mo dopMmyaam:
axw H

Mere=—3; (128)
ax
Q =H; (129)
MaKc
an g H
Omaxe = ——2— , (130)
be

rie H — ropHsoHTanphasi pacdeTHas HarPyska, MpH-
XOAAWAACA Ha CBAl0 B YPOBHE MOJOUIBEI
HaXQASIIErocs Ha rPyHTe POCTBEPKa, TC;

Gy, Op — KO3 (PHINEHTH, 3HAYEHHST KOTOPHX 3aBHCAT
OT DNpHBEJEHHOR  TIYOMHE TOTPYXKeHHs
cean [: npy I=2 aun=1,06; ap=0,73; mpu
=4 an=0,93, a,=0,65.

bc — 3Havenuve TO Xe, uTo ¥ B dopMyae (6) npu-
JIOXeHHs K Hacrosuled riase CHull;

Oy — Koapduument AedopMaumu, m—!, cucreMul
«cBag—TPYHT» [pPH pacueTe CBAHHHX OYH-
JlaMeHTOB Ha ocofoe coueTanHe Harpysaok ¢
Yy49eToM CeHCMHYeCKHX BO3JeHCTBHA oOllpeje-
Jgercd DO pe3yJpTaTaM BHIIOJHAEMBX (op-
CHDOBAHHWM METOAOM HCUBITaHHH OAHHOU-
HHX cBafl FOpH30HTaNbHON CTaTHYeCKOH Ha-
TPY3Ko#i; B cayuae TmpOpe3aHHf  CBafAMH
ORHOPOAHBIX CJAQEB TPYHTA ¢ fOBEPXHOCTH
A0 rayGHHH He MeHee 4 M MOXHO onpefe-
AAThp Ko3p¢puuHeRT ax no dQopmyae (6)
NpHJOKEeHHSA K Hacroamed raase CHrIL.

HcnpiTanass ONWHOUHOK CBaH TOPH3OHTaMbHON CTaTH-
qeckoi Harpysko#t JJIs onpejieieHuss KoagguuueHTa ae-
¢opmanuu oy npousBoAuTca 6e3 YCAOBHOR cTaGHIH3auHH
nepemelileHHss Ha KaXJofi CTyneHW Harpysku, 1. e. ¢opch-
POBaHHHM METOAOM INPH NOCTOAHHOA CKOPOCTM BO3pacTa-
HHfl Harpy3kKH C HHTEpBaJOM ee HAeHCTBHS Ha Kaxaon
CTymeHy B TedeHHe 5 MuH. Beauuusa crypmesn Harpysku
npHHEMaeTc paBHOR !/j0—'/1 mpeanoaaraemo#t BeJHYAHE
npefeNbHOA HArPY3KH B HCHHITAHHAX, NPH AOCTMIKEHHH KO-
TOpO# BeJHYHHA TOPH3OHTAJbHOTO NepeMeIReHAN CBaH Ha-
YHHAEeT HENpPEepHBHO BO3pacTaTh O6e3 YBeJIHUEHHA Ha-
TPY3KH.

Kosppunuent nedpopmaunu ogx, M~%, mo pesyabraTam
HCNIHTAHH{ TOPH3OHTAJLHOM CTaTHUYecKofl HarpysKoH, mpH-
JIOXKEHHOH B YpOBHe IIOBEPXHOCTH TPYHT2 K OAHHOUHOH
cBae, HMXKHHH KOHell KOTOpofl He 3ajeiaH B cKaly, onpe-
zenercd no dopmydne

o =_A_BT+..B_. . (131)
rie
H,
= zl/ ., 132)
B Yo Esl (
7’

t — ray6HHA MOTPYXKERUs CBa¥ B TPYHT, M;

Yo — rOpH3OHTaJNBHOE NepeMellieHHe CBaH B ypoBHe NO-

BEPXHOCTH TPYHTA, M, COOTBETCTBYIOHlee HArpyske
0;

Hy — Harpyska, Tc, MeHbIIasd Ha ONHY CTYIEHb,
npeAeirHas NPH HCNHTAHHSAX;

E¢ — nauanpHHE MOAY/ML ynpyrocTh OeToHa cpau OpH
CXHATHH H PpAacTAXKeHHH, TC/M?, NPHHHMAaeMHE B
cooTBeTcTBHE ¢ rasofi CHull no mpoekTHpoBaHuio
6eTOHHHX H Xe/Ne306eTOHHEX KOHCTPYKUMI;

A, B — koo ¢uupenTH, 3HAYEHHS KOTOPHIX 3aBHCAT  OT
sennyunn B: mpu =3 A=1,34, B=0; npu <<
<3 A=1,14, B=0,67.

Mpumep 44. TpeGyercs paccuutaTs Ha ocoboe coue-
TaHAE HATPY30K C YYEeTOM ceHCMHYECKHX
BO3AeficTBHY cBafiHbIA (QyHIaMEHT CeK-
IHH KPYIHOMAHEJNbHOTO 3JaHusl IIPH pac-
ueTHOH ceficMuuHocTH 8 Gaamoe. CBan
naagoft 10 M, ceuenuem 30X30 cMm u3
Gerowa Mapku M300 c neHanpsraemoh
CTepXKHEeBOH apMaTypoll 3a6HTH AH3e/b-
MoOJOTOM Ha Tay6mHy 9,56 m. Bepxhue
KOHIK cBafl JKECTKO 3aJeJIaHkl B pacno-
JIOXeHHHH Ha TpyHTe pPOCTBEPK, HCKJIO-
qaloIiHi BO3MOMKHOCTL IOBOPOTA TOJOBHI
cBan, BepTHKaabHasi Harpyska Ha OJHY
CBal0, PACMOJONKEHHYI0 MOA HAPYRHBIMH
NPOJOJBHKIME CTeHaMH, NpH oco6oM co-
YeTaHNH Harpysok coctapiseT: Nmpaxe =
=53,9 T¢; Nuwa=26,1 1c. ['opHaoHTaND-
Has Harpyska Ha OXHY CBai0 B YPOBHe
NOBEPXHOCTH IPYHTa cocTaBaser H=
=45 Tc.

I'pysroBne ycaosua C mnosepx-
HOCTH Ha raiyOuHY 4 M 3ajeraer clo#
MSATKONJIACTHYHOrO CYIVIKHKa, 3aTeM Ha
Tay6uny 4,5 M—TyromaactHuxas TJIHHA
H HUXe — KPYMHBI MecoK, pa3BeXaHHbLH
J0 TayOHHH 7 M.

DHSHKO-MEeXaHHYECKHEe CBOACTBA TPYHTOB:
CYTIMHOK MSTKOTUIACTHIHEIA: 0=
=18 T1c/M3, @r=14° ¢1=0,64 Tc/m?,
e=0,85, I=0,55;

TJHHA TYTOMJIACTHYHAas: Yo=19 Tc/M3,
@Qr==22°, c1=17 1c/M?, e=0,65, I.=

qeM

TECOK KPYNHHA: Yo3=2 Tc/M3,

c1=0,15 1c/mM3, e=0,55.
Pewenue. 1. Onpenensiem ko3dduuueHt pedopmanuu
oz no dopMyne (6) npHNIOXeHHs K HacTosued riake
CHull npm ciaepyomux RanHEX: HaYa/ibHBI MOAYJb YII-
pyrocta Gerona Eg=2,6-10° b’l;c/Mz 1o . CHulIl 11-21-75,

MOMEHT HHepUHuH cedeHHs = ——— = '—’2- =6,75-10~% m*;

vciopHas pabosas mupHHa cBaw bc=1,5-0,34+05=
==0,95; k03¢ GuIHeHT TPONOPUHOHANBHOCTH HJS BepXHero
¢l0s TPYHTAa — MArKomaactuunoro cyrinska (/. ==0,55)—
no Taba. 1 npuaoxenus cocrasaser K=450 tc/m, ko3¢-
dunnenT gedopmanuu

5
450-0,95
= =0,76 M1,
% I/2,6-6,75-10‘e'

JIIMHYy BepxHero ydacrka CBaH, BAOJb KOTODOrO CO-
NPOTHBJICHHE TPYHTa Ha GOKOBOH MOBEPXHOCTH He YYHMTHI-
Baercsi, onpefeaseM no dopmyae [126 (34)]:

4
by = 0,76

YauTHBaTh GOKOBOE COHPOTHBJCHHE HauHHAeM C IIYGHHE!
5,3 M.

pr=31°,

=5,3 M,

o1



Hecymyio cuoco6pocts ¢BaE Ha OCEBYID CRHUMAI0-
MYy HArpysKy ¢ yderom ceficMavecknx Bo3meficteufi on-
penensem no popmyne (127), npunamasg: m=1; mp=mpge=
e=my=1;, F=0,09 u% u=1,2 M; R=724 1/m? [naa ray-
Ganu !=95 M no Tta6n. 1(1)]; m:=0,85 mas Necka Nop
HHXKHHM KOHUOM cBau no Ttaba. 41 (17); ;=53 m: fi=0
(no ykasanusam . 12.4); lp=2 M (cpeanss ray6usa cios
raaps I3=6,3 M); f2=4,2 1c/M® no Taba. 2 (2); Mmog=
=09 no ta6n. 41(17); ls=1,2 » (cpennas rayGuna cios
ranne l3=79 M); fs=4,4 Te/M? no Tabn. 2 (2); me3==0,9
no Tabn. 41(17); L=1 m (cpexnsas rayGHHA clOs TecKa
{4 =9 M), f1=634 1c/u? mo Tabn. 2(2); me,~085 no
Ta6a. 41 (17);

&P =110,85-1,0-1,0-724.0,09+1,2-1(0,9-4,2-2 4
-+0,9-4,4.1,2+0,85.6,34-1)] = 76,5 rc.
Pacuernas Harpyska, AoNycKaeMas HA CBaio, B COOTSeT-
crBHu ¢ dopmyaoi [1 (1)]

76,5

’

4T0 YAOBJETBOpseT TpeGoBaHHAM pacdera.

. Beauunny ycuaHB B cBae onpeflensieM no topMmy-
aam (128)—(129); rax Kak mpuUeeneHnas rayGmEa no+
rpyxenns csan [=0,76.9,5=7,13>4, spatenne koaddn-
LHeHTa ay=0,93:

wor _ 0,93:4,5
Maxe 0,76

Quane = 4,5 1C.

TlpoBepky ceuenufi xenesoleTOHHOA CBaH MO COMPO-
THBJEHHIO MaTepHasja Heo6XOAMMO BHIOJHATL Kak  Aas
BHEIEHTPEHHO-CXKATOTO SJEMeHTa B COOTBETCTBHH C IJa-
soit CHull mo npoektHpoBaHHIO GeTOHHHX H XKene3oGe-
TOHHHIX KOHCTPYKUuf, NpH 3STOM pacyeTHaf [I/fHHA CBaR
KaK CTEPKHH, XKeCcTKO 3alIEeMJEHHOT0 Mo KOHIAM, B CO-
OTBETCTBHE ¢ I 5.2 NIPHHHMaeTCA PaBHOR

=2,63 M.

pP=

= 54,7 c > Nuaxc = 53,9 TC,

= 5.5 1c-M;

2
11=

0,76

3. TlposepsieM Yc/IOBHe OrpaHHuYeHHd J[aBJCHHSA, Ne-

R:nasaeuoro Ha TPYHT OOKOBHMM NOBEPXHOCTAMY CBaH.

aKCHMaJbHOE XaB/jeHHe onpesensem no ¢gopmyre (130)

(nprBenennas ray6uHa nOrpyxeHus csad [>¢, RoapdH-
IHent agp==0,65):
0,65.0,76-4,5

0,95
Lapnenrie AoCTHTaeT MAKCHMAJbLHOTO SHaueHus Ha

= 2,34 1c/M.

OMmapc =

raybune 2 == o =1,59 M. Ilpu npoBepke ycaosss orpa-
R

HuueHHst AasfienHd mo dopmyae (14) npHAoxeHHd Aas

BEpXHEro ¢J0f TPYHTA — MATKOMJIACTHYHOIO CYIVIHHKA —

HDPUHHMAaEM B COOTBETCTBHH ¢ M. 12.6 npH pacuernofi cefi-

cMHuHOCTH 8 Gannos: @r==14"—4°=10%

4
2,34 e/m2 < 141 0.98 (t,8-1,59-0,184-0,6-0,64) =
= 3,67 1c/m2,
970 YAOBJIETBOpSeT TPeGOBaHHAM pacuera,

Hecymyio cmnocoGHocTs cBalt ¢ yuetom cefACMHYECKHX
BOBJEACTBH B TIPYHTOBHX YCJAOBHAX, OTCYTCTBYIOWHX B
Tabn. 41(17) nnn 4la, cienyer ompeienars Ho pe3ynbTa-
TaM NOJEeBHIX HCIHTAHHA CBall UMHTHPOBAHHHMH CcefiCcMH-
qecxnluzns BO3NCACTBUAMH B COOTBETCTBHH C HOSACHEHHAMH
K o 128.

92

B ceficupdeckrx pafioHax HpH COOTBETCTBYIOLLEM Tex-
HHKO-9KOHOMHUECKOM OGOCHOBAHHH BO3MOXKHO NpHMete-
e CBafiHHX (QYHAAMEHTOB C MPOMEXYTOYHOA NoOAymIKOR
H3 CHNyuHx MaTepuasoB (me6usi, rpaBus, mecka Kpynm-
HOTO ¥ cpeAuedi KPYNHOCTH), KOHCTPYKTHBHAS cXeMa KOTO-
pHx nNpHBeAeHa Ha pHC. 52.

CraiinHe (yHZaMeHTH ¢ HPOMEXKYTOUHOR MOAYHIKOM
He cAeAyeT NMpHMeHATh» B Habyxaomux ¥ 3aTOpHOBAHHHX
TpyHTax, mpocafountx rpyATax II THma no npocamouso-
CTH, @ TakXe Ha nmoApabaTHBaeMHX TEPPHTOPHAX H Ha
WIOHIAAKAX C ONOJN3HEBHIMH H KaPCTOBHMH ABJCHHAMEA.

Hecymas cnocoGHocTh cBaff, BXOAAUWMX B COCTaB

!

a=55
2
2 Ha]t [
3 g Lad 'y L3 - a
T Y :L;‘.':l '3 Z?;
Hria ria
q ’i L»] 0‘ L3d
L=90
745
210

Ppe. 52, Cxema cpafinoro dynnamMenra ¢ mpoMeXyTounofi noAym-
xofk

1— dyspamenTHEA GJOK; 2 — NPOMEXYTOMHAA HOAYMKA; 3 — Xe-
Ne306eToHHbe OroNIOBKH; 4 -- Xene300eTOHHHEe CBaH; 5 — NOBEPX-
HOCTh AHA KOTJOBaHa

cpafiioro (QyHAaMeHTa ¢ TNPOMEKYTOUHON MOAYMKOA H
paboTalomEX Ha CIKHMalIlHe HAarPy3KH C YUeTOM CefcMH-
wecKHX BO3fleficTBHfi, onpefensierca mo ¢opmyne (127);
npH 3TOM YYHTHBAETCS CONMPOTHBJeHHe TPYHTa BAOJDL Beed
6OKOBO/i MOBEPXHOCTH CBaH, T.e. npHHEMaercad hp=0, a
mpe=1,2,

Iockoabky B cpafiHbx (yHAAMEHTaX € MPOMEXKYTOU-
HOfi MOAYWIKOH INPAaKTHYECKH HCKJO4YaeTcl nepeAaya Ha
CBAI0 TFOPH3OHTAJLHHX HArpysox oT Kojefujiouerocs co-
OpYXKeHHs, pacyeT cBali Ha TIODH3OHTaJbHBe ceficMHve-
cKHe HAarpyskH He RPOH3BOAMTcA. B cBAsH ¢ 3THM KOH-
CTPYKUusl cBaji IPHHHMAaeTcs Takofl Xe, KaK A AAA Heceff-
CMHUYeCKHX paifioHOB.

Tlpu pacyere cBafiHHX (YHZAMEHTOB € HPOMEXKYTOU-
ROl MOAYMIKORA C ydJeToM ceficMHUECKHX BO3JCHCTBHA B
HeOGXOLHMBIX CJIydasix cJjeAyer OPOU3BOAHTH JOMNONHH-
TeJAbHYI0 MPOBePKY 3laHHA Ha CABHT No nopowse dyHza-
MeHTHOro OJoka, mpH 3TOM KosbdmuneHT TpeHus OeToHa
N0 NOBEPXHOCTH OPOMEKYTOUHO NOAYMIKH CJAeAYyeT MpH-
HEMaThb paBHuM 0,4, a ko3pbHUHEHT 3amaca Ha CABHT
noJxeH GuTb He Menee 1,2,

Gyunamentunifi 640K, ycraHaBAHBaeMHA Ha NpoMe-
JKYTOUHYIO MOAYUIKY, PaCCUHTHBAeTCs KaK POCTBEPK OG-
HOro cBafiHOro ()yHAaMeHTa B COOTBEICTBHH C TIJaBofl
CHull no npoekTHpoBauuio GETOHHHX H IKee30GeTOHHHX
KOHCTPYKUHH, NpPH 3TOM mNpeAnoJaraercsd, Yr0o NOAOUIBA
6/10ka ONHPaeTCsi HEHOCDPEACTBEHHO Ha CBaH.

Cpensee jaBleHHe Ha KOHTaKTe NPOMEXYTOYHOA mno-
AYmKH H cBaH (OTHOIDEHHe pacyeTHOH HarpyskH, NHpHXO-
Afefics HA ORHY CBalo, K IJIOAAH ee KOHTaKTa C Npo-
MeXYTOWHOH MOAYMKOfA) He AROJ/KRO NpeBHuaTh 250 TC/ME.
Jas yBenuueHHA IVIOHIaZW KOHTaKTa DEKOMEHAYeTCS YCT-
paHBaTh Ha CBafix Kese30GeTOHHWE oroaoskd. Pacuer
OroJIOBKa BHIOJHAGTCRE HA AeHCTBHE paBHOMEpHO paclpe-
fleeHHOR HArPYSKH, PaBHOR cpexHeMY NaBJICHHIO HAa KOH-



TaKTe ¢ NPOMeXyTOUHOA HOAYMIKOH, B COOTBETCTBHH C
raaBofi CHull ng npoeKTHPOBaHHEIO GETOHRHX H JKejaeso-
GeTOHHEIX KOHCTPYKUHH.

Ceaiinpie (yHAaMeHTH ¢ NpoMexyTouHoli noaymKod,
NpHMeHseMHe B CefiCMHYeCKAX paRoHaX, AO/NXKHH TaKKe
oTReuaTh TPeOGOBaHHAM pacuera no JedhopMaunaM, npH
sToM ocajka $yHmamenTa Sg, M, oupelenserca mo ¢op-

Myne
S¢ = Sp+ Sca» (133)
rae
Nph
= b4 134
Sﬂ EFor ? ( )

S¢z — Ocafixa cBafiHOroO KycTa,
BeTCTBHH C YKa3aHHAMH pasfiena 7
raasst CHull, cum;

Sp — BeJnuHHa CXKaTHA MPOMEXYTOYHOH NOLYIUKH, CM;

Ng ~ pacuernas BepruraAbHas Harpyska, JAeficTBYoLIas
Ha (yHAaMeHT B YpOBHE HH3A NPOMEXKYTOWHOH MO-
AYUWKH, NPH OCHOBHOM COYeTaHHH HAarpysoKk ¢ KO-
shdunHenTOM neperpysks, paBHmM 1, Kre;

— TOJMIHHA MPOMEXYTOUHOR MOAYLIKH, CM;
Fop — nnoniajk BCEX OPONOBKOB CBaft B GyHAaMeHTe, cM?;
E — moayap Aepopmanus YNJIOTHEHHOfI NBPOMEKYTOU-
HOHl TNOAYIIKH; B 3aBHCHMOCTH OT MaTepHaia MNO-
AYHWIKH NpHHHMaeTcs PABHLIM JJIi TeCKa cpeiHed
KpynHocTH — 150 krefem?, mas xpgnxorb mecka K
H3BeCTKOBOro mieGHs — 200 krc/cM?, ansA rpaHuT-
Horo mieGus — 400 krc/cM?; B caydae npHMeHeHHA
ApYrix MartepHaNoB 3uaueRHe £E jponmyckaercs
TIpAHEMATh PABHHM MOJOBHHe MOAYJS AedhopMa-
MK, onpejeienHoro B npubope OAHOOCHOro CXa-
THA.

OnpepeneHye pacueTHOR HarpyskH Ha CBalo, a TakXke
BHOOD pPacCcTOAHHS MeXAY CBAAMHM H HX AJHHH TIPOH3BO-
AMTCS B COOTBETCTBMH C YKasauusAMa pasfiena 8 nacros-
meft rnasw CHull. B caysae koraa pacueTHas Harpyska
Ha KpafiHHe CBA® OKa3WBaeTCA OTPHUATeJbHOH, 9TO 03-
HauaeT OTPHB noAowBH GyHniameHTHOTo 6/10Ka OT mpome-
XKYTOUHOA TOAYIUIKH, cJAeAyeT ONpeAe/HTb OSMOpY Aaelle-
HHA moA nogouisofi Gnoka kak Ajns (yHAaMeHTA HA ec-
TECTBEHHOM OCHOBAHMH, TIPH 9TOM pAcCCTOSIHHE OT Kpas
NOJOWBH 6/0K& KO HyJEBOfi OPAHHATHL TPeyrosbHofi smio-
PH IaBNEHHI MO/KHO OHTh He MeHee ![y mmpuHH  mo-
AouiBH 6f0Ka B HAanNpaBleHHH REACTBHA 'CMHIECKOTr0
MOMEHTa,

IMpomexyTounan NOAYHMIKA KOMXKHA OTCHIATBCS CAOSH-
mu He Gojee 20 cM ¢ ynaoTHeHHeM A0 O6BeMHOro Beca He
menee 1,9 tc/M%. TonmmnuHa NPOMEXYTOYHON MOAYWIKH Hal
OrOJIOBKAMH CBaji HA3HagyaeTCst B 3SABHCHMOCTH OT pac-
ueTHOW HArpysku, npuxofsumlefici Ha OAHY CRAO, W COC-
TABJASET: NPy Harpyskax Ao 60 Tc — 40 cm; npu HarpysKax
Gosee 60 Tc < 60 cm.

PazMépul npoMeXYTOUHON NOAYUIKH B IVIaHE AOJIKHH
6uTh Gosibille pasmepoB (yHAaMeHTHOro GJIOKa He MeHee
yem Ha 30 cM B Kaxnylo cropony. Pazmepu ¢yuaamenTtHo-
ro 6joKa B MAaHe NOJIKHH OHTL He MeHee pa3MepoB
csafiHOoro Kycra 7o HapyXHHIM TpaHsiM Orososkos. Hesa-
BHCHMO OT GOPMH NONEPEYHOr0 CeYeHHS CBAH OTOJOBKH
MOTYT NPHHAMATbCA kBaApaTHOl (OpMH B TJaHe, TpH
9TOM pasMep CTOPOHH! OFOJIOBKA &, CM, AOJIXKEH HaXOAHTb-
cA B npepenax

onpesensieMas B COOT-
HacTosIeR

2
d+20<a<—L,

3 (135)

rie d-— guaMeTp KPYrJoTO HJM CTOPOHa KBaApaTHOro,
unu 6OJblllast CTOPOHAa NPAMOYrOJbHOTG MHOMe-
PEUHOTO ceueHHs CTBOMA CBAH, CM;

L—paccrosnme MexXay ocsiMn cBafi B KycTe, CM.

TosmuuHa Kene300eTOHHOrO OroJiOBKa HAA  IVIOCKOs
CTHIO CBaH AOMXKHA GMTH He MeHee a—d.

Tpe6oBanuss K HIHCKAHAAM TPH NPOSKTHPOBAHHH
CBAfiHEIX (YHIAMEHTOB ¢ NPOMEXYTOUHOH MOAYWIKOK H
K I0JIeBHIM MCHOEITAHHAM CBall NPeABABASIOTCS Takue Ke,
KaK H AJ8 OOLMHHX cBafubix (QyHAaMeHTOB, NpHUMeHse-
MBX B HecefiCMHYeCKHX pafoHax.

Npamep 45. TpeGyerca paccumraTh cpafinuft ¢Gyuma-

MEHT C HpPOMEXYTOYHOA NOAYIWIKOA mNOA
KOJIOHHY  NPOH3BOACTBEHHOTO ?JaHHA,
BO3BOAHMOrO Ha IJIOIajKe ¢ pacieTHOH
ceficMuuHocThio 8 Gamior. Pacuernne
HArpy3ku JfeficTBylOIlie 10 BepXHEMY
o6pe3y ¢yHRaMeHTa, COCTaBJAIOT: MHpH
ocHoBHOM coueTaund N==190 1¢, M=
=12 Tc-M, H=8 rc; npu ocoboMm coue-
ranun N=160 1c, M=30 Tc-M, H=
=20 T¢. [pyHTOBHEe YyCAOBHA
C nomepxuocTd Ao rayGuuH 7 M 3ajiera-
eT cJoft MACKOMAAcTHYHOrO  CYIJIHHKA
(I=006), noxcrraaeMulli  KpYyIHBIMH
IMIOTHHIMA Neckamy, CBan 3a6uBHBIe Ke-
Aeaoberonnble cevennem 30X30 cm pam-
Hoit 8 M. Hecymas cnocoGuoeTe csaj,
C yueToM ceficMHUeCKHX BO3JeACTBHH, BH-
yuenenHad no dopmynre (127) npu A=
=0, cocrasaser 105 rc. Harpyska, no-
ayckaeMas Ha cBajo mo dopumyne [1(1)}]
Hacrosuteit raasst CHull:

b 105
N= s -—=—1—I=75 TC.

Pewenue. Tlpuuumaem KycT H3 cBafi ¢ paccTosiHHeM
MeXxay ocamu csait 90 cm. Jlas shuucienus cobcrBeHHOro
Beca (yHAaMEHTa HasHauaeM pasMep noAouBH ¢yHAa-
Mmenrnoro Giaoka 1,5X1,6 M, ero sucory 1,2 M, Tomuuny
npomexyrounocit moaymkk 0,6 M. Toraa sepTukaibhas
Harpyaka Ha ¢QyHZaMeHT K MOMEHT B YPOBHE NOAOWBH
tdbyngamentHOro 6JoKka NPH OCOGOM COUETAHHH COOTBETCT-
BeHHo coctasisier Ng=170,3 1c; Mp=54 Te-m.

PacueTnas Harpyska Ha CBaio onpejfensiercss no ¢op-
Mmyie [44 (26)] nacrosmeii rnasm CHaull:

170,3 54.0,45
T4 4.0,45%
Nuage = 72,5 ¢ < 75 1¢; Nypg = 12,5 ¢ > 0.

= 42,5 + 30;

Takum o6pa3zom, MakcHMaJbHAasg Harpy3ka Ha CBai0 MeHb-

e pacueTHOM AOMycKaeMmof, a MHHHEMaJbHA — MOJONKH-

TeNbHa, T. €. OTPHBa MOJOUIBH HE HPOHCXOAHT.
Tlaomaap OrojioBKa B NJlaHe AO/KHA OHTb He MeHee

Make = ~—— = 0,29 M? = 2900 cM®. [lprunmaem xBaj-

250

paTHble OTOJIOBKH C PasMepoM CTOPOHH a=55 cM H nJo-
mangsio 3025 cm?>2900 cm2. B sToM caydae YyAOBJIETBOPS-
ercs yenosue (135). Iliomazs orosoBKOB Ha BCeX YeTH-
pex cBasx cocTaBiasieT For=23025-4=12100 cm2. Tomuuny
OrOJIOBKA HaJ IJIOCKOCTBbIO TOPHA CBAW NPHHHMaeM pas-
Hoit 30 cM, uTo Gousnuie, yem a—d=>55—20=25 cM. Csan
3aBORMTCH B OroJioBok Ha 10 cm.

BbicoTy NpOMENKYTOYHOR MOAYHIKE OCTAaBJSEM PAaBHOM
60 cM, MOCKOALKY BEPTHKAJLHAS HATPY3Ka, NPHXOASLIAA-
ca Ha csaw, Goabme 60 rc. Tlogymika BhinONHsieTCH W3
u3pecTKOBOrO IueGHa ¢pakuum 20—40 MM ¢ MoayJem Ae-
dopmanuu E==200 xrc/cm?.

‘Konc¢TpykTHBHaa cXeMa (pyHAaMeHTa NPHBOAHTCA Ha
pHuc. 52.
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flposepsen ¢yumaMenT Ha CABEC N0 HOJomme ¢yH-
AaMenTROro Onoxa. CaBHralomias warpyska pasua 20 rc,
yAepXKupaoliaa cHla [pd KooQ(HIHEHTe TPeHHA MEXAY
¢dyugamentHay GAokoM H noaymkod, pasioM 0,4, cocras-
ager 160-0,4=64 tc. Kospdunnenr sanaca na caser on-
peleNifieTcsi KAk OTHOWNEHWE YACpXKHBAIOMeEro ¥ CABATaio-
0 = 3,2>1,2.

Has pacuera me ZReopMauBaM BLINACKAEM HOPMa-
THBHYIO BEPTHKaJbHYIO HArpPy3Ky NpH OCHOBHOM CO9eTa-
HHH, NPHHHMAasg OCpefHEeHHBE Ko3(p(HUHeHT nepexofa K
HOPMAaTHBHHM Harpyskam pasuuM 1,15:

190 -+ 10,3
1,16

Ocagka NPOMEXKYTOUHOA NOAYINKH ONpefesfserci uno
dopumyne (134):

piero ycHJHH, T. e,

NE = = 174 Tc.

174 000-60
200- 12 100

Ocagka cBafiHOro Kycra Sce OnpefiessieTcs B COOTBET-
CTBHH ¢ YKa3aHnsMH pasjena 7 Hacroameit raasm CHuIl
u cocraBaser S¢p=2,9 cm. O6masn ocazka dynzamenta
Sp=4,34-2,9==7,2 cM, YTO MeHbIOe ZONYCTHMOR KAA KaH-
HOPO THNa 31aHHA ocajxH, pasHOR 8 cwm.

12.7. TIpu pacuere cBafiHbx (QYHAAMEHTOB MOCTOB
BJAHSHHE CEACMHYECKOro BO3NeACTBHSI Ha YCJOBHA 3a-
JenkH cBafi B BOXOHACHINEHHHX DHJEBATHX NecKax,
TEKYYEIJIACTHYHEX H MATKOMJIACTHYHHX TJAHHAX H Cyr-
JHHKAX Y B TEKYYHX CYNeCHX CJeAyer Y4YHTHBaTh Iy-
TeM poHHXeHnss Ha 30% 3HaueHHH KoahduuHeHTOB
nponopuHoHaasHocTd K, NpHBefeHHHX XA STHX FPYH-
TOB B Taba. 1 NpHIOKEHHA K HacCTOsme# riabe.

Tlpn nposepke AaBJNeHHS HA TPYHT JAOMyCKaerTcs
YYRTHBATh KpaTKOBpeMeHHHE Xapakrep BoaneficTeus
ceficMHIeCKOR HATPY3KH NyTeM NOBHIGeHES X03(duiu-
eHta 7z B ¢opmyse (14) npujoxenns x Hacrosuieh
raage Ilpu pacderax OZHOPAAHHX (GYHAGMEHTOB Ha
Harpysku, RefCTBYIOUIHe B HJOCKOCTH, NepPNeHIHKY/IAp-
HOM pAAy, sHauenus KesdHiHeHTa )2 YBeIHYHBAIOTCA
na 10%, B ocraabHex caydasx —Ha 30%.

12.8. Hecymaa crnoco6rocts cBan Pe, TC, pabo-
Taloweli Ha CXKHMAIOUIyl0 Harpysky, Mo pesyJbTaTaM
IONEBHIX HCHWTAHARK JOJMMNKHA ONPEREAATHCS C Y9eTOM
ceficMHYeCKHX BO3ZAeficTBHE Mo (opMmyse

D = ke P, [136(35)

rie & — Hecylas cnocoGHOCTb CBaH, TC, OIIpeJeser-
Hasl M0 pe3y/ibTaTaM CTaTHYECKHX HJH LAHA-
MHUYeCKHX HCMHTaHH# JHGO MO JAaHHHM CTa-
THYECKOTO 30HAMPOBANHSA TPYHTA B COOTBET-
CTBEM ¢ YKAa3aHHAMH pasfiena 6 sacrosuied
m;n;u (6es yuera ceficMHWeCKHX BO3AeficT-
BUH),;

ke — K03(PHUACHT, PAaBHHA OTHONICHHIO 3HAYeHHI

Hecymelt cnocoGROCTE cBaH P, MONYIEHHHX
PacyeToOM B COOTBEICTBHH € YKASAHHAMH
oo, 12.3 u 12,4 HacTofIIero pa3nena ¢ yueroM
ceficMHYeCKHX BO3ZeficTeAl B pasjena 5 Ges
yuera CefACMHUECKHX Bo3aeHcTBHA.

K n 128, Oas 3afuBHHX NPHUSMATHIeCKHX CBAfl H

cBaii-060409€K, a TakKe A HaGHBHHX cBafi, npuMeHse-

MHEX B TPYHTOBHX YCJIOBHSX (A KOT 3HaYeHUA KO-

apHUmEnTa M, upHBeleHH B Ta6l. 41(17) uan (41a), Be-

JHYHHY KOQdHLUAEHTa Rc, XAPAKTEPHIYIOIIEroO CHHXKEHHe

Hecyllteli CMOCOGHOCTH CBaH IpU CEHCMHYeCKHX® BO3AEHCT-

BHAX, MOXKHO ONpEAEAHTh NO (opMyJe

&P

(4

N

Sp = =4,3 cm.

(137)

kc=
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rae dig,di—-ﬂecymaﬂ cnocoGHOCTL CBAM HA BepPTHKAlb-
HYI0 CKHMAW0OILYIO Harpysky, Tc, onpejese-
Mast pacueTom ¢ yueroM H Ge3 yuyera cefi-
CMHYECKHX BO3JEHCTBHI COOTBETCTBEHHO HO
dopmyne (127) u [7(7)] man 14(10)].

B cayuae npuMeHeHHst HAaOHBHRHX cBall, 3a6HBHKEIX TIPH3-
MaTHyecKHX cBafi 1 cpafi-060J09eK B TPYHTOBHX YCJAOBH-
X, OTJARYAIOMWHUXCH OT NpHBeAeHAnXx B Tabn. 41(17) u
(412), a 7Takxme B cayuae RPHMEHEHHs JADYTMX BHJAOB
cBafi, onpejenenne ko3 PuuuenTa k. ciefyer NPOH3BONMTH
No pesyAbTaraM MNOJNEBHX HCHHTaHMA CBaii HMHTHPOBaH-
HBIMH CeHCMAYeCKHMM BO3AEHCTBHAMH Io dopmyne

kg = my my, (138)

rae my, m, — Ko9(hBUHEHTH, YUHTHBAIOUHE CHHXeHHe
Hecylleft cmOCOGHOCTH CBaH Ha BepTHKalb-
HYI0 HarpysKy COOTBETCTBEHHO INpH H3MeHe-
HHH HBNpPAKEHHOro COCTOAHHA TIPYHTA B
npouecce NPOXOXKAeHHs cefiCMHUECKAX BOJIH
H Npd FOPUSOHTANBHLIX AHHAMHYECKHX BO3-
HIefiCTBHSIX OT PAcKavHBAIOILEroCsi COOPYiKe-
HUSA

Kospduruuenr m; onpemendercs 1o pe3yanraTaM Hc-
nuTaHdii Ha ceficMoB3pHipHNe Bo3geficTBHg cBall, 3arpy-
MeHHHX BEPTHKAJAbHOA CTaTHYECKON HArpysKoi.

Kosddruuenr my onpejenserca no pesyabTaraM Hc-
NuTadufi cBail, 3arpyXeHHHX BePTHKaJbHONR CTaTHYeCKOH
HArpyskofl, Ha ropH3OHTavIbible AHHAMHYECKHe .BosfelcT-
BHAL.

Hcnnranua csafi u onpelenense Ko3dduumenros.
H My OPOUSBOAATCH 7O CHENHAJNBLHON METOLHKe.

12.9. PacyeTnl cBadHHX (QYHAaMEHTOB ¢ YYeTOM

ceficMuueeKHX BO3ACHCTBHA B COOTBETCTBHH C YKa3aHHS-
Ma 1o, 12.2—12.8 B ppocafoyHblX TPYHTax B Cayuae
BO3MOXHOCTH NOLLeMa YPOBHA TPYHRTOBHX BOX 8 Hpo-
Hecce 9KCUAYATAUHH 3RAHHE H COOpYXeHmH, a TaKxe
B cayuae HeH30eXHOro NO TeXHOJNOTHYECKHM HJH ApY-
TUM YCNOBHAM 3aMaYHMBAHHA OCHOBAHHS LOJ/MKHH MDO-
H3BOAHTHCA MPHMEHHTENBHO K IOJHOCTHIO 3aMOYEHHOMY
nNpoeafoYHOMY TPYHTY B Npefenax NpOTHO3HPYEMOro
ypOBHA NOABEMA, a B Clydae BO3MONHOCTH TOJBKO
MeCTHOrQ apapHHOrO 3aMayHBaHHA YacTH I'DYHTa IIpo:
CaZOYHOR TOMIIH ~— MPHMEHHTEIBHO K COCTOSHHIO INIPO-
CaZOHBIX TPYHTOB RPHPORHOA BJaxnocTH [be3 yuera
BO3MOMKHOCTE HXx aBapafiHoro 3amauuBamma). [lpa
STOM OIHOBPEMEHHO JAOMKHH OHThL BHIOAHEHW BCe
HeoGXOAUMbBE pacdeTs STHX e cBafinnx QynzamenTos
NpUMEHATEAbHO K CJYy4al BSKCIJyaTallMH B NPOCajoy-
HHX TPYHTax 0OPH OTCYTCTBUH CEACMHYECKHX CHJ B CO-
OTBETCTBHM ¢ TpeGoBaHHAMH pasfena 9 Hacrosmled
rJ1aBH.
K n. 12.9. IIpa npoexTHpoBaHHH cBalHHX (yHAaMeH-
TOB B HPOCANOYHHX TPYHTAX HEOGXOARMO BHIMOJHHTDL ABA
CaMOCTOATeNbHHX pacuera: 1) Ha OCHOBHOE COYeTaKHe
Harpy3oKk B COOTBETCTBHH ¢ pa3jejoM 9 Hacrosmeft raa-
BH; 2) Ha ocof0e coueTaHHe HAarpPy3OK C ydeTroM CeficMH-
YeCKHX Bo3/ieficTBHi B COOTBETCTBHH C HACTOSMINEM padje-
JoM, TPH STOM ONPejeNieHHe HecymeA CROcOGHOCTH CBau
¢ yueToM CelcMHYeCKHX BO3JEHCTBHA B IPOCAJOYHHIX TPYH-
tax Il THna npoH3BozuTCca 6&3 yyeTa BO3MOMKHOCTH pas-
BHTHS HEraTHBHOTO TPeHHS FPYHTa.

Tlpn mcnmranuAx csall B HpPOCAJOYHBEIX TPYHTaX AJs
onpee/IeHHs HX Hecyumie# CHOocOoGHOCTH Ha BePTAKaABHYIO
Harpy3ky € y4eToM CefiCMHYECKHX BO3JCHACTBHE B COOT-
BETCTBHH C pa3bACHeHHAMH k n, 12.8 ueobxoguMo yum-
THBaTh TpebopanHa n. 9.8 macroameit raasm CHull.
B caywae BOSMOXHOCTH BPOABJEHHS HEFraTHBHOTO TPEHHS
3a Hecymylo cnocoGHOCTL CBaH NPHHHMaeTCs MeHbllas
H3 ABYX BeNWuMH, BuiuyncaeHHumx no dopmyanam [136(35)}
u [75(28)], npu sToM KoapdHumEHT ke onpeadasercd HO




dopmyne (137) wuam (138) B 3aBHCAMOCTH OT BHAa HC-  KJOHHHC NJACTH CKaNLHHEX ¥ KPYNHOOGJAOMOUHBIX RO[OL
WHTaHHA CcBaf. HONYCKaeTcs, eclii YCTOMUHBOCTH NPH ceficMWYeCKHx BO3-

12.10. Tlpr npoekTrpoBaHnk CBaliHBIX dyBERaMeH-
TOB B ceficMuYeCcKnX pafioHaX ONMHPaHHE HAXHEro KOH-
Ha cBall CIEAyeT BPeRyCMAaTPHBATh HA CKabHHWE TIpYH-
TH, KpYNHOOOJOMOUHHE TPYHTH, MJIOTHHE W CpexHe:
IJIOTHOCTH TieCYaBHe TPYHTH, TBepAHe, NOJYTBEpAHE H
TYronnacTHIHblE [NIKHACTHE TPYHTH.

OnppaHue HHEHHX KOHLUOB CBait B cefiCMHUecKux
pafioHax Ha pHXJble BOJOHACHMUEHHHE MeCKH, IJIHHH-
CTHIE TPYHTH MATKONJACTHYHON, TeKYyuemJIacTHUYHOH |
Tequeﬁ KOHCHCTCHHHUN HE MOnyCKaeTrcs.

K n 1210, Tlpsx npoektupoBaHWR cBafiHHX ¢yHAa-
MEHTOB B cefCMHUeCKHX pafioHax oRHpaHHe cBafi Ha Ha-

HAeHCTBHSIX MacCHBA TPYHT3, PACHOJOXKEHHOTO HAa YKa3aH-
HHIX TIOpoJAX, ofecliednBaeTcsi He 3a cueT cBaiiHoro QyH-
HaMeATa H ecja¥ NPH STOM HCKAIOYAETCH BO3MOXHOCTL
NpOCKaNnb3LBaHAs HHIKHAX KOHIOB CBafl.

Donyckaercs ounmpande cBail Ha NJIOTHHE H cpeAHedl
MJIOTHOCTH BOXOHACHIDICHHEC MECKH, NMPH 3TOM HX HeCy-
uas cnocoOROCTb, KaK DPaBWiO, NOMKHA ONpPEeReAATHCA
[0 pesysbTaTaM MOJEBHIX MCHObiTaHHi cBafl Ha HMHTHpO-
BaHHbIE ceficMugecKie BO3AeHCTBHs.

12.11. Beawuuna 3arayOneHus B IPYHT CBaH B Cefi-

CMHYecKHX pafionax AosxXHa OubTh HE MeHee 4 M, 3a

HCKJIIOYeHHeM CJIydaeB OIMPAaHHA Ha CKaJbHBIE .rPYHTEL

13. OCOBEHHOCTH NMPOEKTHPOBAHHA CBAHHBbIX ®YHIAMEHTOB
OIlOP BO3AYIIHBIX JINHHHA 3JEKTPONEPENAYH

13.1. Tlpu u3HCKaHHSX HA TPaccax BOIAYUIHHX Jui-
HHA 3]eKTPOREpEeAaul MHCCIeJOBARHE TIPYHTOB, Npexy-
CMOTpeHHOE pasfenoM 3 HacTosiWeRl TJaBH, B NOJHOM
ofbeMe cCleAyeT BHIOJHATL AJA ONop GosbHMEX mepe-
xoA0B, B ocranpREX caydasdx RONYycKaeTcsi OTPAHHIH-
BaTbC ORHHM M3 BHAOB HCCJEHXOBaHHS TCPYHTOB Ha
WIollaLiKe YCTagOBKH KaxJof ONOPH NPH YCJIOBHH BH-
NONHEHHs. HE MeHee Tpex HCCHeJOBanH# Ha Kamawlil
KHJIOMETpP JHMHHMU.

Npnmeuanue. Knaccudpukauna omop Boaaym-
HBIX JHHHH sneKTponepenaqn )i nepexonos IpuBeZeHa
s IIpaBmanax ycrpofictBa 3/€KTPOYCTaHOBOK.

13.2. Tay6uny GypeHAst CKBaXKHH TPH M3HCKAHHSAX
IS CBaiHBIX (PYHAAMEHTOB HOPMAJBLHHX NPOMEKYTOU-
HBIX omop CneAyeT HaSHalaTh HA 2 M HHXKe HaHGOAB-
el rayOHEL Norpyxenust HHXHero KoHua cBa, a Jas
cBafiHBIX (PYHA2MEHTOB NOK HOpMa/bHbHE YrJOBHe OMO-
pbl — He MeHeté UeM Ha 4 M HHXKe IOTPYXeHHA HHXHe-
ro Korua caafl,

13.3. Ina cBafinmx ¢yHZaMeNTOB ONOP BO3LYIl-
RLIX JHHRHA JJICKTPOMEepeaayy He Aonyckaercsa NpHMeHe-
nue GyNaBOBUAHHIX, MHPAMHABMBHHX U POMGOBHIHBIX
CBaH,

13.4. I'ny6una morpyxeHast cBalt B TDYHT, BOCHpH-
HUMAIOMIUX BLIAEPrHBAIOUIHE MM TOPU3OHTAJBHLIE Ha-
rpy3KH, DoaxHa OHITh He MeHee 4 M, a Ana QyHAaMeH-
TUB JepEeBSHHHIX ONMOp — He MeHee 3 M.

13.5. Hepesssauie cpau Ana (yHIaMeHTOB Jepe-
BsHHEIX ONOD BO3AYIUHHIX JIMHUK 3JeKTponepenaun AO-
IryckaeTcs NDHMEHATb HE3aBHCHMO OT HaJNHMYHSA H I10JI0-
MeHUs1 yPOBHsI T'PYHTOBHIX BOZL. IIpu strom B 30He ne-
PeMEHHOH BJa’KROCTH HeoOXOINUMO npelycMaTpHBaTh
YCUJIEHHYIO 3aiUHTy APEBEeCHHH OT THHEHHA.

13.6. Hecymyo cnoco6HocTh 3a06HBHBHIX BHCSYHX
cBafl, paGoTaloOMIMX HA CKHMAIOULYI0 HArpysky, caeayer
onpeneants no gopMyne (7¥ ¢ yueTrom HONOMHKTEJbHEIX
VR43aRu#, OpuBeAeNHHX B nm, 13.8—13.10 macrosmen
TJIaBH; NPH sTOM Koathdunment ycnopuit paboTH m B
popMyse (7) caelyer NpHHHMATE:

AJs HOPMAJBHBEIX NMPOMEXYTOYHEIX ONOp — M=1,2;

AAsi aHKepHHIX H YIVIOBHX ONOp, a TakXe JJs
60JbIIHX NEePEXONOB — m==1,

13.7. Hecywmyro cmocobuocrs 3abuBHEX cBafi, pa-
Goralomyux Ha BbIEPTHBaHHe, CAEAYEeT ONpeReasTh IO
¢opMysne (9) ¢ YYeTOM XNOMOJHHTENBHHIX YKa3aHHH,
npuBedennsix B 0. 13.8—13.10 nacrosmeh riasH; HDH
5TOM Ko3ddiuuueHT yCIOBHR paGoTH m B Qopmyae )
caelyeT npHHHMAaTh:

INsi HODMaJbHHX NPOMEXYTOUHBIX omop — m==1,2;

AN aHKePHHX H YIVIOBHX ONOp — m==];

Ans oncp GOMBUIHX NEPEXOAOB, €CJAH yJhepiKupalo-
mas cuja Beca ¢Bafl K pocTBepKa cocrap/aseT 669% uax

TaGaunma 42(18)

JlononHuTeAbAbE KOSDDHUIHEHTH
ycaoBuit paGotel m  NpH AJuHe

CBay

BrA dbyHaaMenTa,

XapaKTePHCTHKH FpYHTa 1 <25 d n oTHOWeHBH
¥ Harpyska b
~iQ 2 _ Q
Al=<01f —=04 | —=06
~| N N ¢ N
1 ®ysnament nox,

HOPMA/BbHYIO  NpoMe-
KYTOUHYIO ONOPY mpu
pacyere:

a) OAMHOYHHIX cBaM

Ha BHJepruaeaonme

Harpysku:
‘B TIECYAHBIX TI'DPYH- 0,9 0,8 0,55
Tax
B [MMHKCTHX TPYH- 1,15 1,05 0,7
Tax
npu 1., <<0,6 1,5 1,35 0,9
TO Xe, npn Jp.>
>0,6

6) OAHHOUHBIX cBai
Ha CXHuMallide Ha-
rpy3Kd u cBa#l B co-
cTaBe KycTa Ha BHI-
LepruBapuiye  Ha-

TPY3KH.
pg' flecgaHHX FPYH- 0,9 0,9 0,9
Tax
B IVIHHHCTHX I'PYH- 1,15 1,15 1,15
rax npH [.<<0,6
T0 Xe, npH [L> 1,6 1,5 1,5
>0l6

2. dynnamenT nox

aHKEPHYIO,  YIVIOBYIO,
KOHUEBYIO ONOPY 1pH
pacuere:

a) OZHHOYHHIX CBai
Ha BBeprusaoliue

HarpysKu:
B MNMeCYaHHX TPYH- 0,8 0,7 0,5
Tax
B IMIHHCTHIX 1 0,9 0,6
TpyHTax
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IIpodosmenue Taba. 42(18)

Pononunreabrue Koshduunenrs
ycaosuft facorm m,, npn AauHHe

B CRaR £
xapa%%z% rp)'vma 1 < 25 d n oTHOmEHHH
¥ Harpysku

Q

— = 0,6

> 25d

3—(0.1 —Q- =0,4
N N

6) csafi s cocraee
KycTa Ha BHIAepru-
BalOmMe HATPY3KH:

B mecuanwlx rpya-| 0,8 0,8 0,8
Tax
B TIHHBCTHX 1 1 1
rpyHTax
B) Ha CXKHMaOIHe 1 1 1
HATPY3KH BO BCeX
rpyHTax
Mlpumegauns: 1. B Ttabn 18 npuuarn

oGo3nauenna: d —~ ARaMeTp KpPyriaoro, CTOpOHa KBaj-
PaTHOro uax 6OABLIAS CTOPOHE NPAMOYrOJALHOTO ce-
YeHHs CBaH; @ — ropH3OHTaILHAS COCTABAAIOMAR
pacdeTHOR Harpyski; N - BepTHKAALHAA COCTABANIO-
mag pacyeTHOR HArPY3KH.

2. Ilpn morpyxeuun OAMHOYHOR CBAH C HAKIO-
HOM B CTOPOHY ZAelCTBHS TOPH3OHTAJNLHOA cocTaB-
JAMell HATPY3KH NPH YIie HAKJIOHA K BePTHKAIH
Gosee 10°, zomoamuTenbufi KosddunueHr ycsioBuit
paboTh my chAefyeT MPUHHMATE KaK AJdA BEPTHKAIL-
Hoft cpaum, paborawuefi B cocrase Kycra (mo
no3. 16 unn 26).

6osee oT pacuersHofi BHAEprHBaoOUiefi HAIPY3KH — ma=
=(,8; ec/aM yKa3aHH2d YAepkHBAIOIAA CHJa MEHblle
65% pacueTHOR HArpysKkH, — m==0,6.

13.8. Hecyman cnocobHocts 3abuBunix ceafi, BHl-
qHciendas no gopmysae (7), ZomkHa GHTR yMeHblIeHa
Ba Bewiunny g==1,1 g4, 2 no ¢opmyse (9) ysenuuena
Ha g=09g¢ (rae go—Bec cBaW, TC; NpH pacgerax
'BBACPrUBaeMEX CBaAHHX ¢(yHIAMEeHTOB B 0OBOAHEH-
HEIX TPYHTax NPHHHMAETCS C Y9eTOM B3BEIIHBAIOILErO
ReHCTBUA BOAHL).

13.9. PacueTHhe CONPOTHBJIEHHA [PYHTa HOA HHXK-
HHM KOHUOM 3aGHBHHX cBaff R H pacueTHHeE CONPOTHB-
JeHHd Ha GOKOBOH HOBEDXHOCTH 3aGHBHEIX cBail [ B
dynnaMeHTax omop BORYWIHHX JHHHI 3JeKTponepena-
uy HpUHHMAIOTCH] O Taba. 1 H 2, npadeM B QyHAameH-
Tax HOPMAJBHHIX ONOP pacueTHHe 3HadeHHA [ AAA TJIH-
HHCTHIX TPYHTOB NPH HX KoHCHCTeHUuud Ir>=>0,3 caeny-
eT nopuimars Ha 25%.

13.10. PacueTHHE CONPOTHBJIEHAS rpyHTa Ha 6oKo-
Bofl MOBEPXHOCTH 3a6HBHEIX cBaft f, BHUHCIEHHHE B CO-
OTBETCTBHR C TpeGoBanuamu n,,13.9, AomEHH OHTB
YMHOMOHH fia JONOAHWTENbHHE KO3DGHUUEHTH ycaAo-
BHR pabOTH M, NpUBeNeHHEe B Tabn. 18.

13.11. Tlpu pacyere Ha BBHIEPTHBAIONIHE HArPY3KH
cpan, paGoratome#t B cpafinoM KyCTe H3 4eTHpex H Me-
ree cbafi, pacueTHYI0 HecyIiylo CIOCOGHOCTL CBaH CJe-
ayer ymeusiurb Ha 20%.

13.12. Jins cBafl, BOCHPHHUMAIMKX BHACPTHBAIO-
H{ue RATPY3KH, JOMyCKaeTcs NpejycMaTpHBaTh MOrpy-
JKeHHe HX B JHAEPHbIE CKBaXXHHB TOJIBKO NpH AHaMeT-
pe CKBaXKMHH, MEHBIUEM, WeM JHaMETP MK CTOPOBA

cedeHHs cBaM, Ha 15 cM H Goaee.

14. OCOBEHHOCTH NPOEKTHUPOBAHUA CBAMHLIX ®YHAAMEHTOB
MAJIO3TAXHBIX CEJIbCKOXO3IACTBEHHbBIX 31AHUA

14.1. OcolenHocTy NpoekTApOBaHuA cBafiHHX byH-
ZaMeHTOB, H3JOXEHHMe B HACTOSWIEM pasiene, pac-
NPOCTPAHAIOTCA HA CJEAYIINHE BHIH OAHOSTAXKHEIX
CeNBCKOXO3RACTREHHNX 3AaRHI: KHBOTHOBOAYECKHE H
NTHIEBOJUECKHE, CKJAaAH Ce/bCKOXO3ANCTBEHHHX Mpo-
AYKTOB H CeNBCKOXO3AHCTBEHHOR TeXHHKH, OTKPHITHE
HaBeCH pa3aHYHOIO Ha3HavYeHdss H T.0. ﬂpﬂ ycaoBHA,
q9T0 pacyeTHas HATPY3Ka B YPOBEE UOKOAR CTEHH
snaauft cocrapaser we Gosnee 15 Tc/M, a Ha KONOHHY —
He Gonee 40 TC,

K 8. 14.). 3panus sTOro THHA COCTABAAIOT B CENABCKOM

CTPOMTENBCTEE SHAUHTENbHHA YAenbuuft Bec (oxono 50%
BCEX CTPOMINHXCS MafNO3TaxKHHX 3MaAHA) H HMET CBOH
cneuudaTeckre 0COGEHHOCTH: KOHCTPYKTHBHAA CXxeMa 3Aa-
HHii MaJOUyBCTBHTENbHA K HEPaBHOMEPHHIM OCaJKaM K
FOPH3OHTAJNLHHIM CMEHICHHAM TPYHTOB; OTCYTCTBYeT TsXKe-
Joe KpaHOBOe HJH NOABECHOe O60pYAOBaHHE; QYHAAMEHTH
BOCHPHHEM2I0T JALIb COGCTBEHHH BeC KOHCTPYKUHMH H Ber-
poBuie Harpysku; B 3NaHHAX He HPeAYCMaTPHBAeTCA AJH-
TeJIbHOe NpeGHBaHHe OGC/HYXKHBAIOLIEro mnepcoHana (Iro
BAXKHO UPH onpelejeHRH KPHUTEPHH CefACMOCTOHKOCTH); cy-
TOYHHIe PACXORH BOAH, OTHeceHHHe K 1 M? naomajan 3a-
CTPORXA, B ACCATKH H COTHH Pa3 MeHbllle, 4eM, HanpHMen,
y NPOMHIINEHHAHX 34AHHA (9TO BAXKHO NpPH APOEKTHPOBA-~
BHH 3JaHA% Ha DPOCAROYHHX rpyHTax); smawuf III n IV
Kaaccos 00 JOArOBeYHOCTH OKOJO OJIHOﬁ TPeTH.

Jlns TpoeKTHPOBAHHA Ha NPOCAAOYHHX TPYHTAX Cesb-
CKOXO3AIfACTBCHHNE 3AAHHA 110 XapaKTepy BOIMOXKHOrO 3a-
MauHBaHHA OCHOBAHHS DPa3fe/AIOTCA Ha YeTHPE CPYHNH:

1. 3ranHd ¢ CyXHM TEXHOJNOrHYECKHM PEXKHMOM, He
AMelOlAe BHYTPEHHHX BOJOHeCYyHUIHX ceTefi (BofdonpoBoja,
KaHSAHSAlHH); CKJafH CelbXO3NPOAYKTOB, CeAbXO3TeXHH-
KH, HaBeCH M AD.

2. 3xaRHA ¢ MOKDHM TEXHOJIOTHUECKHM PeXHMOM,
PaBHOMePHHM pacnpedeseHHeM HCTOUHHKOB 3aMawMBaHHA

10 TAOIaAR 3AaHHA, BO3MOMHEM HHTEHCHBHHIM 3aMadf-
BaHHEM T[PYHTA OCHOBAaHHA N[O, NJOWAAH 3HAYNTENLHKIX
pasMepoB, B 3Ty rpymmy BXOAAT KODOBHHKH, CBHHADHHKH,
HMEIOmH4e THEPOCMLIS M CHCTeMY UOANOJBHBIX KaHaJloB
ruzpocnJasa HaBO3a, PacHofaraeMHX BIOJIb BCETO 3XAaHATA,
H OTHYHHKH, HMeloUIHe CHCTeMy KYHOUHHX H KaHaJH3alH-
OHHHIX KaHABOK NOJA NOHJKaMH.

3. 3rauHA € JOKANBHHEM MOKPHIM TEXHOJOIHYECKHM
peKHMOM, NPH KOTOPDOM YCJOBHS, OFOBOPEHHHE B I, 2,
XapakTepHW TONLKO IJ OTACNBHHX TOMEINEHHH HAH y4a-
CTEOB 3Xauufl. B oty rpynny BXOXST 348HHH pPa3iHUHOrO
Ha3HaYeHHA, HMeEIOlIHe OTAEJbHHE MOMELICHHAT ¢ MOKpPHM
TeXHOJIOTHIECKHM PEKHMOM (MoOedHHE, AymieBhe H T.1L),
& TaKKe 3AaHHA CBHHapHHKOB C OAMHOYHBIMH HOUEDEYHH-
MH NOANOJbLHHMH KaHaJaMd THAPOCIJIaBa HaBo3a, oGbenu-
HAIONHE CHCTeMY DPOAOJBHEIX KaHAaJOB, OGOPYNOBaHHHX
CKpeGKOBHIMH TpaHcnoprepaMH. Ha J0KanbHHX ydYacTKax
BEpPOATHOCTh 3aMaYHBAHHSA OCHOBAHHS H YReJbHHE pacxo-
AN BOAH 3HauHTeNbHO OoJbule, YeM Ha OCTaJbHOHR IVIoma-
AH 3JaHHS.

4. 3panuR pa3AHINOrO HA3HAYEHMS C yAeNLHHIM pac-
XomoM BOAH B OCHOBHOM MeHee 10 a/(cyT-M2?) u BO3MOXK-
HOCTBIO 32MaYHBAHHA OCHOBAHHS JIHIIb B OTAEABHHX TOY-
Kax B aBapHAHHLIX cAyyasx. MHorHe 3ZaHHS 3TOrO THNA —
NTHYHHKH, OBYapHH H AP. — HMEIOT TOJbKO Pa3BeTBJICHHYIO,
HO He 3arJyG/eHHYIO B TOJ HJH TPYHT CHCTEMY BOAOHPO-
BOJA, a NPOBOAKH KaHaJH3allHH OTCYTCTBYIOT HAH €IHHHY-
HH. YTeuka BOAN OGHApPYXHBaeTCA HEJOCPEACTBEHHO IOC-
Jie apapHiiHOrO NOBpEXIAEHHS TPYGONpPOBOROB.

Kpome cayyaes samaunBaHHs OCHOBaHHS, OrOBOpEH-
HHX B 00, 1—4, nNpH NPOEKTHPOBAHHH CBaHHHX Gyuaa-
MEHTOB ROJXHO YYHTHBATbCA 3aMAYHBaHWE OCHOBAHHA
WIH TOBHIMeHHEe BJIaXKHOCTH TPYHTOB B ClAydasx:

noxbeMa YPOBHR TDYHTOBHX BOA (HanpHMep, Bcaed-
CTBHe HPPHrauKOBHMWX paboT B AP.), BHBHBAIOWIErO OPo-



CRARY HHXHHX CJIOCB TPYHTA NOA AefiCTBHEM TOALKO cof-
CTBEHROTO BeCa BHINe/IeXAIMX CAOEB HAM NoA AcficTBreM
HATPYSKH Ha CBaH H COGCTBEHHOTO Beca BHEICAGKAIMAX
coeB rpynTa}

MeIJICHHOTO fIOBHINEGHHA BJaXKHOCTH NPOCAJOYHOIO
TPYATA OCHOBaHHS, BH3HBaEMOro HapymieRHeM NPHPOARLIX
YCJIOBHfi HCHApeHHst TDYHTOBOM BJark B 30HE aspallHH
BCAERCTBHE 3aCTPOfixu M acanbTHDOBAHHA TEPPHTODHM H
MOCTENEHHOIO HAaKONeHHs BJarH INPH HEQHALTPAUMH B
TPYHT HOBEPXHOCTHEIX BOZ.

ST O0COBEHHOCTH  CeNbCKOXO3RACTBEHHWX  3AaHHH
NOMKHH GHTL yuTeHH NPH ONpefeJeHHHM o6beMa BHXKe-
HEPHO-TEOJIOTHYECKHX H3BICKaHK{l, riy6MHN DasBelOYHHX H
TeXHHUECKHX BHIPAGOTOK, MHHHMAJBHON IIyGHHH ROrpyxe-
HHSl CBaM IDH TNPOEKTHPORAHHH CBafiHHX (YHEAMEHTOB C
yueToM ceficMHYyecKHX BO3ZeHcTBHA H  IPOCAJOYRHX
CBOMCTB I'PYHTOB

14.2, [Ipn  BHNOMHEEMH M3HCKAaTeAbCKAX paor

A9 TUPOSKTHPOBAHHS OOHOSTAXKHHX  CEABCKOXO3sH-

CTBEHHHX 3HaHufi ray6URy 30UAHDOBARUA TpyHTa, a

Takke TJyOHHY NPOXCAKH CKBaXKHH NPH H3HCKAHHAX

ROMyCKAeTCs MPHHHMATh HA 2 M HHXe HarGoabureRt

rAy6HHBl MOrpy»xKeHua cpaff.

K n. 14.2. BoipaboTku B naane peKOMeHZYeTCA pac-
nmonarath mo creopaM. Paccroskne Mexnxy BuipaloTxamn
B CTBOpE He JO/NKHO Hpesmmarth 150 M. il.'m OTAEJBHBHX
3aWufl MOXeT GbiThb NPEXYCMOTPEHO YCTPOACTBO OAHOrO
CTBOpPa € pPacCTOAHHEM MeXAYy BHpaGoTKaMH He Gouee
100 M. B Mecrax pacrnojioxeHHs sfaHufi (He Rajnee 5 M
OoT pa3GHBOYHBIX Oceff) HaawyHe TEXHHYECKHX BHPaGOTOK
H TOYEK 30HARPOBaHHN 06s3aTenbHo. IJia OTAEAbHO cTos-
IMHX 3JaHHA YHCJO CKBAXKKH JOJXKHO OHITh HE MEHee NIBYX,
a YHCJIO TO4YeK 30HAMpOBaHWR — TPex. Iipm coopysxennn
KOMIUVICKCOB BO3MOMXHO YMEHLIIATh UHCAO CKBAXKMH Ha
KaXXJlOM 3/laHHH KOMIJeKca 1o oxHof.

ITo cornacosaHuio ¢ npoekTHoft oprauusanueft — anTo-
POM NPOEKTa —— BO3MOXKHO H3MeHeHHE ofbeMa HHIKEHepHO-
FeOJIOTHUECKHX H3BICKaHHM:

COKpallgHHe — B C/ydae BHABANEHRON OAHOPOAROCTH
TPYHTOB H HX NOCTAaTOYHO BHCOKOH Hecymeft cnocoGzocTH
{neckn cpefHefl HJOTHOCTH B COMETEHHH C IJOTHEIMH, T/H-
HHCTHE TPYHTH ¢ KoHcucrenumeft o 0,5, rpyara I tmnma
N0 TNpPOCaJAOYHOCTH C OTHOCHTEJAbHOA NPOCAZOYHOCTHIO
6<0,02 npy aasnenun 3 Xrc/em?; HaaHUHe TOYEK 3OHZH-
POBARHA B 3TOM CJIyuae HeoOGA3aTeNbHO;

yBeJINIeHHE — B CJyIae Pe3Kol HEOXHOPOAHOCTH IPYH-
TOB CTPOHTEJBHOM INIOWIAAKH H HAaNBYH{ TPYHTOB C HH3-
Koft Hecyule#f cHOCOGHOCTBIO (TARHHCTHE TPYHTH C KOHCH-
crenunefi Gohee 0,6, meckd pHxXAHe, NPOCAgoUHHE TIpyH-
TH HIp.).

Tay6uHa pa3BeXOYHHX H TEXHHYECKHX CKBaXKAH, 30H-
IHpOBaHUA NDHHUMAETCA Ha 2 M HMXKe NpeanojaraeMoil
rAyGHHE MOTPy:KeHHA cBafl, Ho He Memee 6 M. Has ana-
Huf ¢ MOKPHM TEXHOJIOTHYECKHM PeXHMOM H pPacXOXOM
pon Gosee 10 si/cyr Ha 1 M? naomapnr anamua 15% o6-
Ierc YHCAa CKBaXKMH, HO He MeHee 2 NOMKHO NPOXOAATH
BCI0 Mpocamounylo Toamy. [Ipn MmomuocTm npocamounod
Touu Gojsee 20 M rayOHHA CKBaXHH NPHHAMACTCH DaB-
noiit 20 M. I'ny6una mypdos pomxna OuTh He MeRee 5 M
IJIS 3AaHHA KOMNJIEKCOB W RS OTHENbHAHX 3XaHHE. Pas-
pemaerca TPOXOAKY MWYpdOR 3aMeHATh TEXHHUECKHMH
CKBaXXHHAMH ¢ OTGOpPOM 00pasiop TPYHTOHOCAMH, HCKIIO-
YAOMHUMH HapylleHHe WNAOTHOCTH H CTPYKTYPH [IDYHTA.
Hdna oraenbuux 3nandfi paspemraercsl YCTaHABAMBATH THI
TPYHTOBHIX yCJIOBHA HO INMPOCafOYHOCTH NO pPEerHOHAJNLHEIM
HHIXEHEPHO-TEOJIOTHIECKHM KapTaM C Y4eTOM ONHTa CTPOH-
TEJbCTBA M 3KCIIYATalMH 3AaRHi H COOpPYyIKeHHA B paiio-
HE CTPOMTENBCTBA.

[Tpusesennrle raAyGHRE Da3BeflOYTHHIX ¥ TEXHHIECKHUX
BHPaBOTOK OTHOCATCA K cnokofiHoMy penbedy (mepeman
oTMeToxk He Gojee 1 M Ha 100 m). Ilpu Gosanwem nepenane

OoTMeTOK raylmma BuPaGorok ymeauunpaercA Ha | M Ha
KamAufi AONONHHTEAbHHIA MeTDP IEpPEnams OTMETOK,

JINs KOMRAEKCOB TMCAO TEXHHTECKNX BHPaGOTOK, mpel-
Ha3AaYeHHHX ZaM 0T60pa MOROJNBTOB TIPYHTOB NpH Jabo-
paToOpPHHX onpefeeRnaX (HaNKO-MeXaHWYECKUX XapaKTepH-
CTHK, NOJNXHO COCTaBNATh ne Menee 50% (HO He Menee 3)
ofbIero YHcaa seex BHPAGOTOK.

IIpr CRAOXKHHIX TPYHTOBHIX YCJIOBUSNX CTPOHTENBLHOR
nJolafKe (Haauuue clafHxX IPYHTOB, HAKJOHHHIX ILIacTOB
H Jp.) UHCNO TEXHHYECKHX BHpaGOTOK YBeJIHYHBaeTCH 10
20% (a0 He menee 5). Jns OXHOPOZHHIX FPYHTOB YHCJIO
TEXHHUECKHX BHIPaGOTOK paspemiaercs yMenbliath o 10%
(Ho He MeHee 2).

Or60p MOHOMHTOB IDYHTAa H3 TeXHWYeCKHX BHPaGOTOK
Axn na6opaTOpHBIX HCCAEAOBAHHA DEKOMEHAYeTcs MPOH3-
BOAHTb OT NOBEPXHOCTH IpYHTa J0 TIayOunnl 7 M uepe3
! M, nanee (o1a npocaloyHHIX TPyHTOB) uepes 2-—3 M.
IOns oZHOPOAHHX B HJaHe d NO TyGRHe TOJLl NMpPOCAAOH-
HEX rpyHtoB Il THma no npocagounocTH 6oJbHION MoOIIL-
HOCTH paspellaeTcsi UHCJIO MOHOJHTOB, OTGHpPaeMHX B TOJ-
me, pacnosoxerHolt rayGxe 7 M, ymenbwats 1o 3. O6s-
saTejeH 0T6OD MOHOJHTOB H3 CJI0€B TPYHTa, 3a/€raloliux
10l HHXKHHMH KOHIIAMH CBaft M KOHCOJNSIMH CBai KOJOHH.

14.3. Tlpn npoekTHpOBaHHH CBafiHEX (YHIAMEHTOB
ONHOATaXKHHX CeJIbCKOXO3HCTBEHHHX 2MaHHA cnexyer
NPHMEHATH NPEHMYIIECTBEHHO KOPOTKHE 3a6HBHEIE CBaH,
CBaH-KOJIOHHL, 2 NPH OTCYTCTBHY TPYHTOBHX BOJ—
TakXKe HaGUBHHE CBaH B BHTPaMGOBAaHHOM B TIpYyHTe
noxe, Gyponabusnule cBad AJAHHON JO 3 M ¢ YIIOTHEH-
HHM TpamGopaHueM 3aloeM H HaOHBHHE CBaH, ycTRaH-
paeMbie B NPOGHTHIX CKBaXXHHAX, NPEAYCMOTDEHHHIX B
n. 2.6¢6» nacroamefi riapH.

Npumeuaunus: 1. Ilpumenenue cBafi-KoNOHH
AN OXHOSTaXHHX CEJLCKOXO3ACTBEHHHX 3AaHHH, BO3-
BOAMMBIX B ceficMuueckux pafioRax, nomycKaercs npu
raiy6HHe NOrpyeHHs HHKHHX KOHIOB CBail-KOJIOHH B
IPYHT oT 2 M u Gonee.

2. VnnoTnense 3260 CKBaXKHHH NpH YycTpoficTpe
6yponabrBHbix cBafi AuuHOA N0 3 M KOMIKHO OCymiecy-
BAATBCA WyTeM BTpaMGOBHBAHHA B TPYHT CJIOst mebns
Tonmunrol pe Menee 10 oM.

K n. 143. B xauecTBe cBafi-KOJIORH MOTYT HCHOJB3O-
BaThCA KaK CBaH-KONOHAH ¢ KOHCOJMAMH mo cepmu 1.821-1,
TaK M THNOBHE KOHCTPYKIUWH 3aGHBHHX cBafti ¢ Hemanps-
raeMoil CTepXHeBOfi apMaTypofi B HONEpEIHHM apMHPOBa-
HHEM CTBOJIA.

14.4. PacueTHne COTpOTHBIEHWs rpynTa R, Tc/m?,
NOoJA HAKHMM KOHIOM 3a6MBHHX cBafi npH rayGuHe no-
TpyXenns 2 M JOuycKaeTcsi TUPHHHMATE T3KHMH IKe,
Tak ¥ npm ray6uge morpyxkenus 3 M no Ttabm 1(1)
HacTosled rAaBH.

14.5. Pacuernnie conpoTuejeHHst rpyHra R, rc/m?,
NOoR HHXHHM KOHIOM OypoHaGuUBHHX cBaifl ¢ ynJIoTHes-
HHM 3a6oem mpH raybuHe mNOrpymkemus csafl 2—3 M
cneAyeT NpPHHHMATh AJAA [JHHHCTHX TPYHTOB MO
Taba. 42(19) u XA NecUaHHMX TPYHTOB cpenHedl maoT-
HOCTH To Taba. 43(20), a a9 NJAOTHHX NeECUaHHX
lipgnron Ta6NHYHLIE 3HAYEHHA CJACAYeT YBeJHYUTb B

3 pasa.

K n. 145. Pacuerune comporueienns R nop ns-
Tofl KOPOTKHX HaGHBHHX cBafl, BKaOuUenHHe B Taba.
43(19) n 43a(20), ompeneneHH SKCEPHMEHTANBHHIM
nyTeM Ha NJOUWAAKAX ¢ Pa3JHUHHMH TPYHTOBHMH
YCAOBHAMH,

CratHuecKHe HCTHTAHHS BEPTHKANBHHIMH CKHMAIOLWK-
MH Harpy3k&MH HaGUBHHX cBafi ¢ 3a60eM, YMJIOTHEHHBIM
TpaMGOBaHHEM, W ¢ HEYMJOTHeHHHM 3a60eM TO3BOJIHJN
YCTaHOBHTD CYINECTBEHHYIO pOJb YMJaoTHeHHS 3adoa. [lpu
HaJHYHH HIJaMa B CKBaJKHHe NATA 3a6uBHbIX cBafi BKMO-
yaerca B paGory Janmb npr Goabminx ocagkax (3—5 cm
B Goxaee). IMoaromy B n. 145 ykasaHo, uro pacueTnne co-
NPOTHRJICHUR TPyHTa foi naTéll ceaél, mpuBenerbble B

o7




Ta6anma 43(19)

-3 PacueTHbie CONPOTHBJIEHHA IVIHBHCTHIX
= rpyatoB R, Tc/M%®, noA HHXKHHM KOH-
% oM 6ypona6gnnw§ _caaa’:i ng;xﬂr;xo);g;:i
® bal s
Bn;xrx;:}x,;:;ggmx EE " Teglgpngiiu?reuuun I, , paesou
-4
S8 <0 0,2 0,4 ‘ 0,6
Cynecu 0,5 80 65 55 45
CyrsnskH 0,7 65 55 45 35
1,0 55 45 35 25
Taussl 0,5 140 110 90 70
0,6 110 90 75 60
0,8 70 60 50 40

Ta6anua 43a(20)

PacueTHnleé cOnpoTHBJE-

HES NecuaHwX I'PyHToB R,

Bup necuasnix PpYHTOB cpelBeft Tc/M®, TOX HUIKHHM KOH-

NJIOTHOCTH oM O6ypoHaGHBHHIX cBaft

1IpH rayGuHe BX Norpyxe-

1M 2—3 M

Kpynuuih 200
Cpenne#t kpynsocru 150
Menkuit MasoBaaXHBIT 90
Meaknit Baaxueii 70
TleineBaThlii MaJIOBIAXKHBH 70
TTblteBaTHI BAAKHEIH 50

taba. 43(19) u 43a(20), cTHocsTCA K CayyasM, Korfa 3a-
Go#t cKBaXHH YRNOTHEH TPaMGOBaHHEM HAMW LPYTHMH Tpo-
BEePEHHBIMY cllocobaMH,

14.6. Hecymyo cnocoOGHOCTh CBaH-KOJNOHHH € ToO-
rPY}KaeMbiME B FPYHT eJe300eTOHHBIMH KOHCOJISIMH,
paCoraomelil Ha OCEByI0 CKHMAIOWLYIO HAarpysKy, cJje-
OYeT onpefensiTb KaK CYMMY CONPOTHBJGHHH [pyHTa
AOJ HUXKHUM e€ KOHHOM, MOX KOHCOJNAMH H 1o GOKOBOM
oBepXHOCTH 1o dopmyJe

@ =m(RF + Ry Fx+uZf: ), [139(36)]
rae m R, F,u,f;nl; — o603HagenHs Te Ke, 4TO0 B
dopmyne {[7(7)] wacrosmedn
rJ1aBHI,
Ry — pacuetHoe CONPOTHBJICHHE
TPYHATa HOA KOHCOJIAIMH, Te/M?,
NpH HOTPYKEHHH HX B FPYHT
Ha ryOuny 0,5—1 M, mpHHH-
MaeMoe o TaGa. 44(21);
Fy — nmomags NpoexnmH KoOHCOJER

Ha  TOPH3OHTAJNBHYI0  ILIO-
CKOCTb, M2,

K n. 14.6. PacuerHrie conpoTHBNeHHS TpyHTa Ry mox
KOHCORAMI CBaH-KOJIOHH cephH 1.821-1 onpejenenn 3xcnhe-
PHMEHTAJNbHHM NyTEM Ha HJIOLIAAKAX € Pa3JHYHHIMH TPYH-
TOBHIMH ycnoBHAMH. HccienoBaHHs NOKa3aJjM, 4To HaBje-
HUE, TICPENABACMOS KOHCONAMHA, MEHRET XAPAKTEP KOMTAKT-
HHX OOKOBHIX [AaBJCHUH H yBeJHYHBAET CHJAH TPEHHs U0
6oK0oBO# NMOBepPXHOCTH, [iAsT ynpouleHHs METOJMKH pacye-
ta B ¢opmyae [139(36)] cpeaunmii wjieH KOMIEKCHO Yuu-
ThiBaeT Bech 3(QeKT, noaydaeMunii 3a cuer KOHCOJeH; CH-
JH TPeHHsl COXpaBeHH TaKHMH e, KaK AJAf NpH3MaTH-
qecKHX CBaM,
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Ta6auna 44(21)
C . N
OCTOSIHHE T'DYHTOB é- E Em‘
Eg o | go SBE =
SEE 5| SE | p-23
Buz rpysToB g¥g o ‘_:_’,g o E5
2go 2| 25 | 3%
BE™ B %% | cAmmd
Ega | g2 [AEES 2
I, =02 0.5 55
CynecH L 0.7 40
_ 0,5 40
CyrinHKH I; =05 0:7 30
_ 0,5 80
Ip=02] 50
Faunn
_ 0,5 60
<0,55 90
KpYynHEE 0<G<1]0,55— 75
0,7
<0,55 75
cpenHeit kpynHoetH | 0<G<1 | 0,55— 65
0,7
g <0,6 65
g 0<G«<05(0,6— 55
= 0,75
MeJIKHe
<0,6 55
0<G<«0,8/0,6— 40
0,75
<0,6 50
nBIeBaTHe 0< G<0,5]0,6— 30
0,8
Jlece M JaeccoBHLHBE CY- 0,75 I 35
FJHHKH B cocToshuu nox-{ G=0,8
HOTO BOXOHACHIUEHHS 1 20
Cymecu ® cyramykyu, no-| G==0,5 | 0,65 30
CNOHHO YMJOTHEHHHE MNPH
ontHMaJbHoOil Baaxuoctu| G=0,8 | 0,65 I 20
14.7. Jlna cpaii BCex BHIOB, pasMepsl KOTOpPHIX
onpefesieHH B TNPOEKTe N0 KOHCTPYKTHBHHIM coolpaxe-
HHSAM M HECYUlas CHOCOGHOCTD KOTOPHIX IOJHOCTBIO
He HCHOJB3YeTCs, CTATHIECKHe HCIBITaHHS JONYCKaeTcs
npekpamarb NPpH BeJHIHHE OCafKH MeHee 30 MM, ecav
TPA 3TOM MAKCHMANLHAR ROCTUTHYTA® HATPY3KA CQ-
craBasier He MeHee 1,5 pacdeTHOH Harpysku, AomycKae-
MoO#l Ha CBal0 H NPHHSITOH B IPOEKTe

K n. 14.7. CraTHueckHe HCIHTaHHA CcBafiHbIX ¢ynnxa-
MEHTOB pEKOMEHAYETCS NPOBOAHTE Ha HAOIAAKAaX CO
CJIOKHHME HH¥EHEPHO-T€OJIOTHIECKHMH  YCIOBHAMHE  (rJK-
HHCTBlE TPYHTH C KOHCHCTeHUMel J1>>0,6, meckH pHIXJbie,



npocasouHble TPYHTHL € OOPHCTOCTBI Goaee 48% J# T.I)
H NpU NPOSKTHPOBAHHH 3XAHHA KPYIHEIX KOMIJAEKCOB, DTH
VCHBITAHHA JOJXHH BHNOJABATLCA, KakK !'!paBH.'lO, Ha cra-
ARM HMHXKEHEDHO-reOJIOTHYecKHX Habickanufl, CraTHYECKHe
MCTIBITAHUA cBat NPOBOAATCA B OTASJABEHX PenKHX ca%[qasx
KaX KOHTpPOJIbHBIE B coorBercTBhA ¢ raasofi CHull 111-9-74
H B TIePHON CTPOMUTENBLCTBA, eCH NpH pobuske cpafk (mo-
TPYXaeMHX B CRJIbCKOM CTPOHTEALCTBE, KaK HPaBRIO, JO
npoeKTHO OTMETKH) OTKa3 oOkasaJsica GoJbille NPOeKTHOrO.
VicnuTapHSM mNOABEpraeTcs He MeHee ABYX CBafL
14.8. Pacuer cBafiunx ¢pynnaMenToB H cBafi-KoJIORH
OAHOSTAKHEIX CEJbCKOXO3RAMCTBEHHHX 3AaHHA HA yCTOH-

qrBOCTh (GYHAAMEHTOB HPH ZACACTBHH CHA MODO3HOro
ny9eBHs FPYHTOB OCHOBAHHS B COOTBETCTEHH C METO-
AHKOH, ycranoByensoli riasoii CHulIl no npoexrupo-
BaHKIO OCHOBaHHN 3HaHHA H COOPYXKEHHH, SIBAACTCH BO
BCex Cnyuasix 0643aTelbEHM.

K m. 14.8. Cpan-KonoHHH H cBaiibe QyHIaMeHTH
CeJIbCKOXO3ANCTBEHHHX 3KaHnfl OGHYHO HECYT COCpeloTo-
YeHHHe HarpysgH OT 5 fo 25 TC ¥ HOroHHHE BarpyskH OT
3 10 10 rc, Cunnl nyuegma mo CHuIl I11-75-74 umeror Ta-
Koft ke nopsaok. IloaToMy npoBepra Ha BHOYYHBAHHE AJIN
MaJIOHArpyXeHHHX CBafHHX (yHAaMEHTOB ABAAETCA 00~
33TebHOM,



PACUYET CBAM, CBAH-OBOJIOYEK H CBAR-CTOJIBOB HA COBMECTHOE
U FOPH3OHTAJNbHBIX HATPY30K H MOMEHTOB

NPHAOXEHHE K I'TABE CHull
JAEACTBHE BEPTHKAJIbHBIX

A. OCHOBHOM METOA

1. Pacuer cBafi, cBait-o6onotek H cait-cron6os
(AMenyeMpyx HAXe AN KPaTKOCTH OOMHM HasBaHHeM
«CBaH») Ha COBMECTHOe 'JieficTBHe BEPTHKANbHHX H TO-
PHSOHTANBHHEX HATPY30K H MOMEHTOB B COOTBETCTBHH CO
cxemoil, npuseneHnofi Ha puc. 1(1), no/mKeH BKIIOYaTH:

a) pacuer cBafi no nedopManHaM, KOTOPHI CBOAHT-
¢l K NpoBepKe €OOJIONEHHS YCJOBHE JONYCTHMOCTH
PacyeTHHX BEAMIHH TODH3OHTAaJbHOTO NePeMellleAHs To-
JOBH CBaH Ap H yIJja ee mMOBOPOTa P:

Ar < Spp; 1(1)]
¥ < Yup, 12(2)]

rie  Ap u 1 — pacuerHble BENHYHHH COOTBETCTBEH-
HO FOPH30HTAJBHOrO NEPeMelients ro-
JIOBH CBad, M, H Yrla ee IOBOPOTa,
pal, ompefeasieMbhe B COOTBETCTBHH
C YKa3aHHAMH Il 4 HACTONIIEro npu-
JIOKERAT;

Spyp ¥ Ygp — NPeAeJbHO JIONYCKAaeMHE  BeNHYHHH
COOTBETCTBEHHO TOPH3OHTAJBHOTO Te-
peMellieHHs TOJOBLL CBaH, M, H yraa
ee MOBOPOTA, pajl, ycTaHaBJUBacMble
B 3aJaHUA HA NPOEKTHPOBaHHe 3ja-
HHA HIH COOPYIKEHUN;

6) pacuer yeToAUMBOCTH

rpyHTa OCHOBaHHS, OKpYXKalolle-

N ro CBalo, BHIOJHAEMHHA B COOT-
/\M BETCTBHH ¢ TpeGoBaunamu 1. 6

, HacTOSLIEro NPUIOKEHHS, .
H ¥ / B) NPOBEPKY CeueHHHA csaff
aa MO COUPOTHBJEHHIO MaTepHa/la
4 7 N0  TpeeNbHBM.,  COCTORHHAM
nepsofi ¥ BTOpoH rpymnu (no
IPOYHOCTH, MO OOPa3OBAHHIO H
/% PACKDHTHIO TPelWH) HA COBMe-
CTHOEe JRed¢TBHE DACMEeTHHX YCH-
S Jufi; cXHMaowel' CHAH, H3rH-
Gamouiero MOMEHTA H mepepesni-
/[~ BAIOIIeH CHAH. YKa3aHHHA pac-
yeT CBaH ROJXKEH BHNIONHATHLCH
B 33aBHCHMOCTH OT MAaTepHana
cBall B COOTBETCTBHH ¢ TPe6oBa-
guAamMd N, 42 raasa  CHull
11-17-77.

PacdeTHble BeJMUHHR U3TH-
6alomHX MOMEHTOB, NOMEepeuHHX
CHA H TNPOAOCHbHHX CcHJA, JRe#-
CTBYIOIUHX B PA3NHIHHX CeYCHH-
SIX CBaH, MOJXHH ONpeReNATHCA
COrJIacHO TpeGOBaHHAM M. 7 Ha-
CTOABIETO NPHJOKEHH.

B cayuae xecTKoft safenkn
CBaH B POCTBEPK, €CJIH MHCKJIO-
YaeTcsi BO3MOXKHOCTL NOBOPOTa
ee rosoBu (HanmpuMep, B KeCTKHA POCTBEPK ¢ ABYMit
HAH Gojee psAAaMH CBAH, YCTAHOBJEHHHIX B HanpasJeHHH
DeficTBHS TOPHSOHTAJbHOR CHAN), B pacderax HeoG-
XOJIMMO VYHTHBATb MOMEHT 3ameNku M=M,, neiicTsy-
oM B MecTe CONpPSKEHHR CBAH C POCTBEPKOM H OIl-
pelensieMHit B COOTBETCTBHH C YKa3aHHsAMH 1. 8 macto-
RUIETO NPUIOKEHHA.

Iipumeuanne. Pacier ycrofluuBocTH rpyHTa
OCHOBAHHS, OKpYXaloulero cpao, e Tpebyerc ann

o > m= anm

Puc. 1(1). Cxema na-
rpy20K Ha CBaW

100

Ta6anna 1(1)

Koadpunnenr nponopuro-
ranngocTh K, Te/M' Ann

cBaft
Bup rpynrta, okpyxaloirlero
cBayu, ¥ ero XapaxTepHCTAKA BatuBHKX,
cBaft-oGono-
3a6HPELIX | geg u cpafl-
croatos

FAMHH u cyrauukE TeKyue- | 65—250 50—200

maacraunne (0,76 <</ <C1)

FAMEE A CyrimeKkm Msrko- |250—500
naacrHanne (0,5 <<11<<0,75);
cynech nmaactHYHe (0<<
<l <1); neckn nuaepathHe
(0,6=<e<0,8)

[auss B cyrauEka Tyronaa- |500—800
CTHUHBE H  TOJAYTBEpAble
(0<<Ir<<05); cyneca TBep-
nue (I <<0); meckH meJkHe
(0,6<<e<0,75); neckn cpen-
Heit kpymHoctH (0,55<Ce<C
<0,7)

TAUHH H CYrHHKE TBepame [800—1300] 600--1000
(I, <<0); meckH KpYIHHe
(0,55=<<e<0,7)

ITeckn rpasesuctaie (0,55 1000—2000
<e<0,7); rpapnfi ¥ ranska

C MecYaHbIM 3aTQAHHTENeM

Mpumeganus: 1. MeHpmue 3HaYeHHS KO-
aspdunuenta K B 1a6a. 1(1) coorBercraylor Gonee
BHICOKHM 3HaueHHSAM NOKa3aTeNsl KOHCHCTEHIHH [r,
[VIHHHCTHX H K03¢HIOHEHTa MOPHCTOCTH € NecYaHhix
EPYHTOB, YKa3anHuM B cko6Kkax, a GoJblixe 3Haue-
BHs Kosdoummenta K — cooTBercrBeHHo Gosiee HH3-
KAM 3HaueHnsM [p H e. Jlaa rpysToOB C NpOMEXY-
TOUHHMH 3HAUCHHSAMH XapakTepucTHk [r ® e penu-
anHel ko3ddunuesta K onpepensiorcs HHTEPHOJSA-
uneds.

2. Kosdbdnuuenr K Asist NJAOTHHX NECKOB A0J-
WeH npuueEMaThes Ha 30% sHiwe, dem HauGoJbline
3HaYeHHA yKasauHEX B Ta6m 1(1) xosdduuuenTon
K pns sanauHOro BHIA TPYHTA.

cBafi pasmepom mnonepeunoro ceuenus d=<S0,6 M, no-
TPYXKeHHHX B FPYHT Ha rayGHHy Goaee 10d, 3a Hckiio-
HeHHeM CJyJaeB IOrpyxeHHWS cBafi B HJH HJIH TJHHH-
CTHlie FPYATH TEKYYeIVIaCTHYHOR H TeKyuefi KOHCHCTEH-
uun (3aech d — HApYXKHLIA AAAMETP KPYraAoro, HJH CTO-
PoOHA KBaIPATHOTO HJit 60JbIIas CTOPOHa NPSIMOYroJb-
HOro CeveHHs CBaM).

2. Ilpn pacuere cBafi Ha TOPH3OHTAJLHYI HArpya-
Ky IpyHT, OKPYXKalOUHH cBaio, AONycKaeTca paccMmar-
pHPaTh Kak Ynpyryio JAunefiHo-Redopmupyemyio cpeny,



XaparTepEsylomymocs KoadodumnenToM
TCc/M3.

PacuerHylo BeaWYRHY ko3dduuuenra mnocrenr C.,
Tc/M%, rpyaTa Ha GOKOBOfi NOBEPXHOCTH CBaH NPH OT-
CYTCTBUE ONHTHHX KAHHHX AONYCKAeTCH ONPEAeNATb, N0

dbopmyne
Cz = K 2y [3(3)}

rie K — KosbdHUkEHT NPONOPHHOHANBHOCTH, TC/MY;
NpHEMMaeMHfl B 3aBHCHMOCTH OT BHJa FpYH-
Ta, oKpy*alwulero csaio no Taba, 1(1);
2 -~ rIyOHAA pacnoNOXKeHHsI ceueHHs ¢BaW B IPYH-
Te, M, AJIS KOTOpO# omnpeneasercs Kosddutin-
€HT IOCTENM, N0 OTHOUICHHI) K IOBEPXHOCTH
IPYHTa TIPH BHICOKOM POCTBepKe HAH K HOJOLI-
Be POCTBePKa NPH HH3KOM DOCTBEPKE.

K m 2. Ecin KOHCHCTEHUHS THHACTHIX TPYHTOB Jaer-
cs He YHCIEHHO, 2 B BHIE HAHMEHOBZHHJ, H NECKH YKasH-
BAIOTCS KaK CpefiHell IUIOTHOCTH, TO Bemwunna K npHEEMa-
eTcs paBHOfi cpefHeMy apH(METHUECKOMY H3 YKa3aHHHX B
ra6a. 1(1) npemenos K ana RamHOro BHAA TPyRTa.

Ilpn manuuAm B Opejenax JUIMAN CBad  HECKOJNLKHX
CNOeB TPYHT2 paspemiaercss AJS OHPENENeHHA CONPOTHBJE-
HAs TPYHTa Ha GOKOBOA NOBEPXHOCTH CBAW I1ONB30BATHCA
oAHHM NpHBENeHAHM 3HaueHReM KO3¢pHmmeHTa RpPONOPIH-
onaasHocTE K, mpuHMMaeMHM B SaBHCHMOCTH OT IPYHTOB,
PacOONIOXKEHHHX IO rayGuun lg, M:

Ix= 3,54, 4 1,5, Ol

nocreay G,

rae dg — Hapy>XHuE AHAMETP XPYTJAOTO HJIH CTOPOHA RBaj-
PaTHOrO HJIH NPAMOYTOJBLHOTO CeueHHst CBaH, Ha-
paasesbHasn MAOCKOCTH AEHCTBAA HATPY3KH, M.

Econ B npenenax TayGHHH lx, OTCYHTHIBaEMOR OT No-
BEPXHOCTH IPYHTa IPH BHICOKOM POCTBEpKe MAH OT ROROI-
BW pOCTBEpKa NPH HH3KOM POCTBEPKE, PACMOJONKEH OXHH
CJIOf TpyHTa, TO NpHBedeHHoe 3HaueHHe K NPHEEMaeTCH
PaBHBIM 3HAYEGHHIO, COOTBETCTBYIOUIEMY 3TOMY TPYHTY,

Ecin B npefenax ray6uHH [x pacnosloXeHo ABa cjof
rpyATa, To DpHBefeRHOe SHadenHe K onpexenseres no
tdopuyne

K= Kily Qg—4)+Ku(g—4L)?
= 7 ,

©)

rae §; —TommmHA NEpBOro (BEPXHEro) cloA rpys-
Ta, M;

K; u Kn—Kqu:q’nuuem-u NPONIOPUHOHANBHOCTH, NMpPH-
rHMaeMHe no taba. 1{1) ang rpynroB 1 u
II cnoesn,

B pacuetax (HyRKaMEHTOB ONOP MOCTOB MOMERT M=
=M,, aeflcTByiomuit Ha ¢Bal0 B MeCTe CONPHIKeHHH C POCT-
BEPKOM, PEKOMeRIyeTcsl OnpeleNaTh coriacHo npaa. 15,

3. Bee pacuers cBalf clefyeT BHAOJHATb NPUMEHH-
TeNbHO K HpHBelleHHOM rayOHHe DacCHONOXKEHHs cewe-
HHY CBaH B IPYHTe 2 H NPHBeJEHHOR IVIyGHHe MOrpye-

HHA CBaH B IpyHsT [/, onpelesseMHX HO GopMynam:

(6(4))
I=ayl, (7)1

rae 2 B [ — peficTBuTeNbHAs IAyOHHA pacloNoXKeHHs
ccueHHs CBau B IPyHTe B AcHCTBHTeAbLBAR
rAyORHa DOTPYXeHHR cBaH (ee HHIKHEro
KORHA2) B IDYHT, COOTBETCTBEHHO OTCYH-
THBaeMbie OT HOBEPXHOCTH IpyHTa — NpRA
BHICOKOM {iocTBEDKE HJH OT HOXOMIBH
POCTBEPKA — HPH HA3KOM DOCTBEpKe, M;

2=agz;

o — Koadpduuuent nediopmaumu, 1/u, onpene-
JaseMui no Gopmyne

8/ Kb
o = ]/ ;; ‘ [8(6))

K -—cisc(as;limenue TO Xe, u9T0 H B (dopMyae
3(3)]);

Eg — HauafbHHA MOJAYMb YHNPYroctH GeToHa CBaH
OpH CXHATHH H PacTAXeHHH, Tc/cM2, NPHHH-
MaeMuii B cootBeTrcTBHH c raaBoft CHull
HO NPOEKTHPOBAHHIO GETOHHHX Hu Xene306e-
TOHHHX KOHCTPYKUHf; 1JIA  JepeBfHHLIX
cBafi — MOAYJIb YHPYTOCTH ApPEBECHHH, NpPH-
HEMaeMhfi IO HOpMaM INPOeKTHPOBAHHA JHe-
PeBSHHHX KOHCTPYKIHi;

1 — MoMeHT HHePUHH NONePevHOTro CeUeHHs CBaH,
MY

be — ycnoBHag IMIHDHHA CBaH, M, NPHHHMaeMas
pasHO&: aas cBafi-060M0YEK, a2 TaKXKe CBai-
croaGos u HaGuWBHHIX cBafi ¢ JQHaMeTpoOM
creosios or 0,8 M # Gonee b.=d+1 M, a
AN OCTaAbHHX BHAOB H Pa3MepOB cevyeHAM
cpaft be=1,5d+05 u;

d — HapyXHufi NHaMeTp KPYrJoro HAH CTOPOHa
KBaJIpaTHOT0, HJH CTOPOHA NPSMOYTrO/IbHOTO
CeYeHHsI cBaH B IJIOCKOCTH, NepHeHAHKYJsp-
HOH RefiCTBHIO HArPY3KH, M.

K n. 3. BeJnuuHH ax, COOTBETCTBYIOMIME Da3iHIHEM

)
Egl

Tlon rayGurofi ! HYXHO MOHHMAaTh (PAKTHUECKYIO IiIy6H-
Hy TOrpyXeHHs cBaft NpH ONHPAaHMH HX Ha HeCKaNbHHIH
IPYHT HAH Ha CKajbHYyl10 Nopony Ges saieakn (3alypmuBa-
HHA) B Hero. B cayuasx, xorna HaGHBHbIe cBad, cBaH-060-
JOUKH HAH CBAH-CTOAGH NOTPYXKEHH depes TOJLY HecKadb-
HOTO IPYyHTa H 3ajenann He Menee 0,6 M B HeBHBeTpesnf
CKaNsHBA TPYHT (CKalbHYIO NOPORXY), raypuny [ meo6xo-
MO NPUHAMATL PasHOH

l= Ic"l"Alr (9)

rae [g-—rAyGHHA PACHOJIOXKERHS KPOBJR HEBHBETPENOro
CKANBHOTO TPYHTA, M, OTCYHTHBaeMas OT NOBEpX-
HOCTH TDYHTa NPH BHICOKOM DOCTBEPKe HAH OT
NOAOIIBH POCTBEPKA NpPH HH3KOM POCTBEpKE;
Al — nonoNHHTENBHAs T/AYOGHHa, M, NpHHHMAaeMas pas-
HoO#:

a) npm sajdenKke B MarMaTHUeckHe NODOJH
IHODHT, 6a3abT H Ip.) Al=0;

rae

SHaUCHHAM ,» 1/u—3%, npuseaenn B Tab6a. 2.

(rpanur,

d
6) npu safenxe B NpowHe nopoiH Al = 2

B pacuerax (QyHHAaMeHTOB ONOp MOCTOB HEOGXOAHMO:

a) KeCcTKOCTh MoNlepeuHoro ceuenus csam Eel, TC/M?,
onpefensT, coriacHo ykasanuaM riaass CHull mo npoek-
THPOBAHHIO MOCTOB H TPYO;

6) nps ompefesieHWH YCJHOBHOA WHPWHW b. AAA cBaf
KPYTJI0ro CeUeHHs BceX BHAOB BBOAHTL B NpHBeJEHHHE BH-
mwe Hhopmyan koapdHuHeBT k=09, a Iia cpafi-060/0UeK,
CBafi-cTONGOB MAM HabHBHBIX CBail AHaMeTPOM CTBOJIOB
0,8 M n Gonee, o6pa3yiomux B Hanpas/ieHyu JeACTBHS BHell-
Hell HarpysKd OJHMH HJ/IM HECKOJbKO PsAOB, BBOAHUTL B CO-
OTBETCTBYIOILY10 (GOpMYJy /S ONpeleeHHs YCAOBHOR iuM-
PHHBL JMOHOJHHTENbHHA KO3(QHIKeHT, NDHEHMaeMbil paB-
HHM

(
b=t (10)

H0 He Goaee 1.
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Ta6auna 2

10° Kb, 105 Kb, 10° Kb, 10° Kb, 10° Kb, 10° Kb, 10° Kb,
Eg 1 (“nl Egl | “8. | TEgr | "R | TEgT “a | TEg 1 (“ul Eg 1 “nl) Eg ! (al)
M — - T M M M
(=) Moo (Y70 aen |90 Gy [T sy N o |7 e
1 0,100| 40,841 |o0,210] 335.54 [0,32 || 1468,5 {0,43 | 4591,7 |0,54 || 11597 10,65 | 25355 |0,76
1,104 10,102} 42,823 ]o0,212}| 346,16 |0,322| 1504,6 }0,4321 4677,3 0,542} 11783 [0,652| 25691 |0,762
1,217 10,104( 44,882 10,214 357,05 {0,324| 1539,7 {0,434 4764,5 {0,544| 11964 {0,654{ 26030 {0,764
1,338 |0,106f 47,018 |0,216] 368,2 |0,326{ 1575,6 |0,436| 4852,5 {0,546/ 12148 |0,656( 26372 {0,766
1,469 |0,108) 49,236 |0,218| 379,38 |0,328) 1612 10,438) 4942 (0,548} 12335 10,658 26718 |0,768
1,611 |0,11 { 51,536 10,22 | 391,35 10,33 || 1649,2 10,44 || 5032,8 0,55 | 12523 [0,66 || 27068 |0,77
1,762 |0,112| 53,922 |0,222| 403,36 |0,332| 1687 [0,442| 5125 }0,552| 12714 10,662] 27421 10,772
1,925 {0,114} 56,395 |0,224 415,65 |0,334} 1725,5 {0,444 5218,5 {0,554} 12907 }0,6647 27778 10,774
2,082 |0.116( 58.958 |0.226| 428.25 |0.336| 1764.7 |0.446| 5313.4 |0.556| 13103 |0,666| 28139 |0,776
2,288 10,118] 61,613 |0,228|| 441,15 |0,338] 1804,6 |0,448) 5409,7 |0,558( 13301 {0,668 28503 |0,778
2,449 0,12 | 64,363 |0.23 | 454.35 |0.34 || 1845.3 |0.45 | 5507.3 |0.56 | 13501 |0.67 | 28872 |0,78
2,703 10,122} 67.211 |0.232| 467.88 |0.342] 1886.7 |0.452] 5606,4 [0.562] 13704 {0.672] 29244 {0,782
2,932 10,124] 70,158 |0,234| 481,72 |0,344| 1928,8 |0,454] 5706,8 |0,564 13909 |0,674] 29620 ]0,784
3,176 0,126 73,208 }0,936] 495,88 }0,346| 1971,6 {0,456) 5808,7 [0,566) 14117 10,676 29999 {0,786
3,436 |0,128] 76,363 |0.238| 510,38 |0,348{ 2015,2 |0,4581 5912,1 |0,568{ 14327 [0,678( 30383 {0,788
3,713 (0,13 || 79,626 0,24 | 525,22 |0,35 || 2059,6 |0,46 | 6016,9 (0,57 || 14539 |0,68 | 30771 |0,79
4,007 10,132} 83 0.042| 540,4 |0,352] 2104,8 |0,462| 6123,2 |0,572] 14754 |0,682) 31162 |0,792
4,32 10,134) 86,487 10,944| 555,92 |0,354] 2150,8 |0,464] 6231 0,574 14972 {0,684) 31557 |0,794
4,653 |0,136] 90,09 |0,246] 571,81 |0,356] 2197,5 10,466| 6340,3 [0,576 15192 |0,686| 31957 |0,79
5,005 10,138) 93,812 {0.248)] 588,05 |0,358| 92245,1 10,468} 6451,2 10,578 15415 |0,688) 32360 {0,798
5,378 {0,14 | 97,656 |0,25 | 604,66 {0,36 || 2203,5 10,47 || 6563,6 {0,58 || 15640 10,69 | 32768 0,8
5,774 10,142{ 101,636 |0,252] 621,65 |0,362| 2342,7 |0,472| 6677,5 |0,582| 15868 [0,692) 33180 0,802
6,222 10,144 105,721 |0,254| 639,01 |0,364( 2392,7 |0,474] 6793 | 0,584 16.099 {0,694 33595 |0,804
6,634 10,146} 109,95 |0,256) 656,76 |0,366) 2443,6 |0,476} 6910,2 |0,586) 16332 10,696} 34015 10,806
7,101 0,148 114,314 |0,958] 674,9 |0,368] 2495,4 |0,478| 7028,9 |0,588) 16568 [0,698/ 34440 |0,808
7,594 10,15 | 118,81 0,2 | 693,44 ]0,37 || 2548 10,48 | 7149,2 j0,59 | 16807 0,7 34868 |0,81
8,114 {0,152( 123,45 lo0,262{ 712,38 {0,372} 2601,6 |0,482] 7271,2 |0,592| 17048 {0,702 35300 |0,812
8,662 10,154] 128,24 {0,264 731,74 {0,374 2656 |0,484| 7394,9 10,594} 17293 |0,704| 35737 |0,814
9,239 |0,156] 133,17 |0,266| 751,52 |0,376] 2711,3 |0,486) 7520,2 |0,596) 17540 10,706 36179 |0,816
9,847 |0.158) 138,25 |0.268] 771,72 |0,378] 2767.6 |0.488) 7647,3 0,508 17790 |0,708] 36624 |0,818
10,486 10,16 |l 143,49 0,27 || 792,35 0,38 || 2824,8 [0,49 || 7776 ]0,6 18042 |0,71 | 37074 |0,82
11,158 10,162 148,88 |0,272) 813,42 [0,382] 2882,9 10,492} 7906,5 |0,602) 18298 0,712} 37528 |0,822
11,864 [0,164( 154,44 0,274 834,94 {0,384 2942 [0,494| 8038,7 |0,604} 18556 |0,714| 37987 {0,824
12,605 |0,166( 160,16 0,276 856,91 [0,386)f 3002 |0,496| 8172,7 [0,606| 18818 [0,716} 38450 |0,826
13,383 |o0,168] 166,04 |0,278) 879,34 /0,388 3063 [0,498| 8308,4 {0,608 19082 10,718} 38918 [0,828
14,199 10,17 | 172,1 0,28 || 902,24 0,39 || 3125 10,5 | 8446 [0,61 || 19348 10,72 | 3939 0,8
15,054 |0,172{ 178,34 |0,9282| 925,61 |0,392| 3188 [0,502 8585,3 |o0,612] 19619 0,722 39867 |0,832
15,949 10,174} 184,75 [0,284] 949,47 ]0,394| 3252 0,504 8726,5 |0,614] 19838 |0,724) 40349 {0,834
16,887 {0,176] 191,35 lo,286ll 973,81 {0,396} 3317,1 {0,506/ 8869,6 {0,616 20169 |0,726| 40835 {0,836
17,869 10,178] 198,14 [0,288( 998,65 0,398 3383,1 [0,508{ 9014,5 {0,618) 20448 |0,728] 41326 |0,838
18,89 10,18 || 205,11 {0.29 | 1024 0,4 | 3450,3 {0,51 | 9161,3 Jo,62 | 20731 0,73 | 41821 |0,84
19,969 |0,182) 212,28 {0,292} 1049,9 ]0,402} 3518,4 0,512} 9310,1 |0.622 21016 0,732 42321 {0,842
21,091 )o0,184| 219,65 |0,204] 1076,2 |0,404| 3587,7 |0,514] 9460,7 [0,624) 21305 [0,734) 42826 |0,844
22,262 10,186| 227,23 |0,296) 1103,1 ]0,406] 3658 |0,516| 9613,3 {0,626 21597 [0,736|) 43336 |0,846
23,485 {0,188 235,01 {0,2081 1130,6 {0,408} 3729,5 |0,518{ 9767,8 [0,628{ 21892 {0,738) 43851 |0,848
24,761 |0,19 | 243 0,3 | 1158,6 |0,41 || 3802 0,52 || 9924,4 |0,63 | 22190 (0,74 | 44371 (0,85
26,091 |[0,192] 251,21 0,302 1187,1 |0,412) 3875,7 |0,522{ 10083 |0,632| 22492 |0,742|| 44895 |0,852
27,479 10,194| 259,64 |0,304] 1216,2 ]0,414) 3950,5 |0,524] 10243 {0,634} 22796 |0,744| 45424 0,854
28,925 0,196/ 268,29 |0,306] 1245,9 |0,416| 4026,5 |0,526] 10406 | 0,636 23104 |0,746/ 45959 |0,856
30,432 10,198| 277,17 10,308} 1276,1 |0,418) 4103,6 |0,528) 10571 |0,638) 23416 |0,748) 46498 0,858
32 0.2 | 286,99 |0.31 | 1306.9 |0.42 | 4182" (0,53 | 10738 {064 730 |0,75 | 47043 {0,86
33,632 {0,202] 295,65 [0,312| 1338,3 |0,422( 4261,5 |0,532| 10906 }0,642) 24049 [0,752] 47592 0,862
35,331 |0,204] 305,24 |0,314] 1370,3 |0,424] 4342,2 |0,534| 11077 |0,644| 24370 |0,754| 48147 0,864
37,097 }0,206) 315,09 |0,316] 1403 0,426 4424,1 |0,536] 11250 }0,646) 24695 }0,756) 48707 0,866
38,933 10,208( 325,19 10,318} 1436,2 [0,428{ 4507,3 [0,538( 11426 l0,648] 25023 |0,758{ 49272 0,868
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3necs kg — xosthPuuKEHT, 3aBECAIHA OT umcaa Mp cBafl-
o6oaoyeK, ¢Bak-cToJNOOB HAKH HaSKBHMX cBaf,
pacrnofioXeHHWX B BePTHKAJbHONK IXOCKOCTH,
NapajJnebHOR NJOCKOCTH NeHCTBHR Harpy-
30K (8 onHOM paAY); mpH my=2 Ry=0,5;
npy np=3 k=05, npn n,=>4 &,=0,45;

Lp — paccrosiie B cBeTy (Ha ypOBHe NOBEPXHO-

CTH TPYHT2) MeEXAY CBAaAMH-060/109KaMH,
CBagMH-CTON0aMH WAH HaGHBHHMH cBasn-
MU, M.

d — o6o3navense TO Xe, 4TO K B thopmyie 8(6)
AaCcTONAMIEro NpHJOKEHHAN.

4. PacuerHHe BEJHYHHB FOPH3OHTAJIbHOTO MepeMe-
IIEeHHS cBaH B YPOBHe NHOJOLIBH POCTBePKa Ar, M, H
yros ee noBopora P, pal, clellyer ofipefieasnts 1o ¢op-

MyJaaMm:
H M
Ar=yo+ $o ls + 3.E. ol —256—1 3 [11(7)
HE My,
P="1p +—2E;7+E;T' [12(8)]

rie H uw M — pacuerTHne 3Ha4eHHs MOMepedHON CHIHI,
TC, W H3rMGAKXUIET0 MOMEHTa, TC+M,
JNefCTBYIOIHE CO CTOPOHH PACTBEpPKa
Ha ronosy caau [cum, puc. 1(1)];

!y — BJIHHAa ydacTKa cBaMW, M, paBHas pac-
CTOSHHI0O OT NOAOWIBH pPOCTBEpPKA AD NO-
BEPXHQCTH I'PYHTA;

1 — oBo3navennn Te xe, 410 ¥ B dopMmyJe

[8(6)1;
Yo H P — FOPH3OHTAJIbHOE IlepeMellleHHe, M, H
yroJi MOBOROTA TOMEPEUHOro CeYeHHA
CBaH, pajl, B YPOBHe MOBEPXHOCTH TPYH-
Ta NpH BHCOKOM DOCTBEDKe, a IPH HHM3-
KOM POCTBEpDKE — B YPOBHe ero nojomu-
BHl; ONPEAEAATCH ‘B COOTBETCTBHH C
TpeGoBaHHAMH n. 5 HaCTOflliero mpHaO-
JKEHHA.

MlpaMmenanHe. B nacrosuieM NpHAOKEHHH CUH-
TAIOTCS NOJOXKHTENbHEIMH:

MOMEHT 4 TFODH3OHTa/MbHAsi CHAA, NPHIOKEHHBe K
roJioBe cBaH, eCJIi MOMEHT H CHJa HanpaBieHH cOOTBeT-
CTBEHHO IO YacoBOH CTPeliKe H BIPABO;

H3rH6aloulHfi MOMENT H nonepeYHas CHJla B ceve-
HHH CBaH, eCJIH MOMEHT H CHJa, HepeAalollHecs OT Bepx-
Hefl YCNIOBHO OTCeueHHON dacTH cBaH Ha HHXKHION, Ha-
npaBJdeHH COOTBETCTBEHHO MO 94acoBOfi CTpeliKe M BNpa-
BO;

TOpH3OHTa/IbHOE CMElleHHe CeueHHs CBad H €ro mo-
BOPOT, €CJIH OHM MaNpaBJieHH COOTBETCTBEHHO BHPaBO
M N0 YacoBO# cTpeliKe.

K n. 4. [na csafl, onepreix Ka HECKaAbHH{ FPYHT, HpH
npuBefieEHON rAyGHHe NOrpyxenns [>>2,6 u ans csah,
OMepTHX Ha cKajy, NpH [=>4 nepeMemleHusi Ar H ) MOXKHO
onpeneisaTs TaGNHYHEM METOAOM, NPHBEACHRHM B padjgene
b Hacrosilero NMPHJIOKEHHS, WJAH [0 NPHGAHKEHHHM op-
MyJaM:

B caydae, KOraa roJosa cBag cBOoGoAHa OT 3aKpenJe-
HHS TIPOTHB NOBOpOTa:

Egn

HE,  ME,
Ae =3Est T 2Byl (13
HbYy  Miy
p=r (14)
2E¢g1 Egl

Tabauna 3

_ E ; BHauenns Kosthdunnenra k, 0pa Lo, M
1 6"
Te, M 0 1] 2 3 5 | 10 | >15
<10® 12,35]2,15|2,05]|2 1,9511,95] —
2,6 10* §2,35/2,2 |2,1 [2,05]2 1,951 1,95
>10% [2,35(2,25(2,15{2,1 {2,052 1,95
<108 |2,3 2,1 |2 1,95}1,9 11,85 —
2,8 10¢ 2,3 |2,1512,1 |2 1,95{1,9 | 1,85
>10% [2,3 12,2 |2,15|2,1 |2 1,95 1,9
<10® |2,25|2,05§1,95¢{1,9 {1,85|1,8 —_
3 104 [2,25(2,1 {2 1,95§1,9 {1,85] 1,8
>10* |2,25|2,15}2,1 |2 1,95{1,85} 1,85
<l0® }2,25(2,05/1,95|1,9 [1,85|1,8 —
=3,5 \ 10¢ 12,25)2,1 |2 1,95{1,9 (1,8 | 1,8
=108 12,25(2,1512,05(|2 1,95{1,85( 1,8
A:
2.22
&=
20
’ ~N
. 2. T NG
ke G =
25 3 35 3410

B cJayudae, KOTJa BO3MOXXHOCTb NMOBOpPOTa ToJOBbI CBaH
HCKNIOYWeHA:

3
N
T T 12Eg 1’

rae ly —anuna usruba cBau, M;

Ar, ¢, H, M, E¢ u I — o6o3nauenus Te ke, 4To #u B thop-

Myaax [11(7)] u [12(8)] Hacrosltero NPHAOMEHHS.
JNawna usruba [x cBau onpefenserca no dopmyne

Iy=1,+—% (16)

3
@y

v=0, (15)

rae l,— o6o3HaueHwe TO e, uTo u B opmyaax [11(7)]
# [12(8)] nacTosntero NpHACHKeHH:;

an — ko3hdHuHenT AehopMalii CcBaH, ONpeneaseMbifi
To M. 3 HACTOSLUEro NMPHJAOKEHHS,

ky — kO30 (HUHEHT, KOTOPHH B MEPBOM H3 YKa3aHHHX
cilygaen NPHHHMaeTCA TO PHC. 2, a BO BTOPOM —
o taba. 3.

5. TopusoHTanbHOE mepeMeleHHe Yo, M, B yroJ mo-
BOpOTa ¢, Pal, CAedyeT ONpefedsTs NOo (opMysam:

yo=Ho 6HH+M0 GHM; [17(9))
Yo = Hy Sy + M, Sppp4, {18(10)
rae Hy # M, — pacuerine 3HaYeHHS COOTBETCTBEHHO

nomepewHot cHAH, TC, H H3rn6aollero
MOMEHT3, TC*M, B paccMaTpHBaeMOM
CeYeHAH CBaH, NPHHHMAaeMble DPaBHBIMH
Hy=H u My=M+HI, [3pecs Hu M —
3HayeBHs 1€ XXe, UYTO M B (Qopmyaax
11(7) u 12(8)];
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Tabanua 4(2)

TIpu onupany® csay Ha HecKaAbHME Tlpu ONBpPaHHU cBa¥ Ha CKAMY Tipn sanesike cBam B cKany
5
A, B, C, A, B, Co A, B, Cs
0,5 72,004 192,026 576,243 48,006 96,037 192,291 0,042 0,125 8,5
0,6 50,007 111,149 278,069 33,344 55,609 92,942 0,072 0,18 ,6
0,7 36,745 70,023 150,278 24,507 35,059 50,387 0,14 0,244 0,699
0,8 28,14 46,943 88,279 18,775 23,533 29,763 0,17 0,319 0,798
0,9 22,244 33,008 55,307 14,851 16,582 18,814 0,241 0,402 0,896
1 18,03 24,106 36,486 12,049 12,149 12,582 0,329 0,494 0,992
1,1 14,916 18,16 25,123 9,983 9,196 8,836 0,434 0,593 1,086
1,2 12,552 14,041 17,944 8,418 7,159 6,485 0,556 0,698 1,176
1,3 | 10,717 11,103 13,235 7,208 5,713 4,957 0,695 0,807 1,262
1,4 9,266 8,954 10,05 6,257 4,664 3,937 0,849 0,918 1,342
1,5 8,101 7,319 7,838 5,498 3,889 3,24 1,014 1,028 1,415
1,6 7,154 6,129 6.268 4,887 3,308 2,758 1,186 1,134 1,48
1,7 6,375 5,189 5,133 4,391 2,868 2,419 1,361 1,232 1,535
1,8 5,73 4,456 4,299 3,985 2,533 2,181 1,532 1,321 1,581
1,9 5,19 3,878 3,679 3,653 2,277 2,012 1,693 1,397 1,617
2 4,737 3,418 3,213 3,381 2,081 1,894 1,841 1,46 1,644
2,2 4,032 2,758 2,591 2,977 1,819 1,758 2,08 1,545 1,675
2,4 3,526 2,327 2,227 2,713 1,673 1,701 2,24 1,586 1,685
2,6 3,163 2,048 2,013 2,548 1,6 1,687 2,33 1,596 1,687
2,8 2,905 1,869 1,889 2,153 1,672 1,693 2,371 1,593 1,687
3 2,727 1,758 1,818 2,406 1,568 1,707 2,385 1,586 1,691
3,5 2,502 1,641 1.757 2,34 1,597 1,739 2,389 1,584 1,711
4 2,441 1,621 1,751 2,419 1,618 1,7 2,401 1,6 1,732
8y — rOpH3OHTANLHOE MepeMEUIEHHE CeUEeHREH,
M/tc, ot cunm He=1 [puc. 3(2),al; a bin 9) Gin
8y M — ropusoHTaNBLHOE DepeMellienHe CeueRHA, e / Myt /
1/rc, or MomenTa Mo=1 [puc. 3(2), 6]; i o A /)
87 — yron noBopoTa cedeHHA, 1/Tc, OT cH- / /
n Ho=1 [puc. 3(2), al; / ;
8p1m— yron mosopoTa cevenns, {/(tc-m), oT /’ !
Momenta Mo=1 [puc. 3(2), 6]. / ,’
IMepememennss Sgy, Suu=0my ¥ Oma BHUHCATIOT- 1 I
csi Mo hopMynam: ! I, ]
1 ]
Spypy= Ay [19(11)] !
HH “.3}: E6l 0 ll (]
!
1
Sy =8yy=—5—"By [20(12))
MH = OHM o Egl i
1 I t
8y py == mmmemme—— Cl 21¢13 L
MM ™= on Egl " ° 21613}
rRe Oy, Fg, | —3nauenns Te Xe, uTo n B Qopuyse  Puc. 3(2). Cxema uepememenud csam » rpynte
{8 (6)1: a — ot peBcTBEA cuib Hy=1, NPUMNOKEHHON B YPOBHE [OBEPXHOCTH

Ay, By, Co — Gespasmepunie KovspdnuuuenTts, npH-
HAMaeMule o Tabu. 4 (2) B 3aBHCH-
MOCTH OT UPHBE/ICHHOR TrAYSHHH 3a-
noxeHus cpafi B rpyHre [, ompene-
asemoii no ¢opmyre [7 (5)]- Ilpn
BeauyuHe J, cooTBercTBYlOmE#d nNpo-
MEXKYTOYHOMY 3HAUYEHHIO, YKa3aHHOMY
B Taba. 4 (2), ee caeayer OKpYrJHTh

nq GamxKafilero TaGJAUYHOrO S8Haye-

HuA.
K n. 5. 3agenannniMg B ckane [cM. Tabn 4(2)] wo-
ryT paccMaTpHBaThC HaGHBHEHE CBaH, CBAH-O60/OYKH, 3+

104

rpyuta; 6 — or nefcTBAR MoMeHTa Mo=1

nojnende GeTOHOM, W CRaW-CTONGH, eClH onu 3a6ypeHu
B CKaJbHHA rpyHT Ha rayGuHY, AGCTATOUHYIO AJAS BHION-
HeHHt yenoBHs 0. 4.3 raasm CHull 11-17-77. Ilpr stom
HX HeCymylo cnqcoGHocTs P caeAyeT ompelensTh jio (op-
Myle (4) ykasanonét raaem CHull, npunumast pacuersoe
CONPOTHBJIEHHE CKRJbHOTO TPYHTZ NOA HHXKHAM KOHIOM
HaGHBHON CBaH, CBaH-0G0JOYKH H CBaH-CTo/0a PaBHBIM
RYx (hs
R=—= (22 4 15) 4

5 \d, (22)



rae RN, Fn by um d,~ oSo3Mauenmn e e, uTO 4
B popmyse (5) raamm CHall;

kg —rO3hdEIHEHT, onpefienmemuit

no rpadnky pHc. 4 @ aaBuca-

MOCTH OT NPHBEJEHHOTO' SK*

CHEHTPHCHTETA
- M; 2
F= g (15 s ) @

M;, Qi u N; — pacueThrle 3HaUeHHS HAruGAONEro  Mo-
MEHTa, NouepesHofi CHAH H HPOAOAbHOR
CHIW B ceveHuH HaOusHOH CBaN, cBam-
060J0UKH MMM CBaH-cTON6a Ha rayGuue
z==/, BouucaseMusie no dopmysam n. 7
HaCTOALIEr0 NPHAOKEHKS.

Ky
1 RS
N e
]
\\ \\
0;3 N \\\
\ 4,:24,

08

hyrdy
o7 \\
a6

o 41 gz 43 G8¢ €

Puc. 4. Tpadux xax onpesexenyn xosdunuenta by

Ipr e>05 RaGusHHe oman, CHaH-06070%KH HIH
cBau-CTONGH MOTYT PacCMaTPHBATECH RaK 3afgeddEHue B
cKaje, eciu NPoBepeHa HX HECYmas chocobHoeTs HA xedt-
creHe pacuerHOR nﬁmonmoﬁ sarpyske (coraacad mn. 4.3
¥ 6.4 rhasw CHmll II-17-77) & opousocTh SaAC/IKH no

dopuyae
Mt o o,102,, (24)
3 9

tae Mi, Qi hs, dy ¥ RY, — OBoSHaueNHE 7€ X, IO H B
dopmynax (22) n (23).

6. Pacder ycrofiunsocrs ocyOBaHHS, OKpyXKawie-
1o CBaI0, NONKEH NPOH3BOAHTLCK MO yerosmo [25(14)]
OTP2HHYCHHA PACUCTHOIO [ASKACHNMA U; OK23HBAEMOro
HA TPYHT GOKOBHIMH HOBEPXHOCTSMH CBaf

4
<N cos @1 (?! !‘tg% + ac])’

125(14) )

TR 0, — pacuetmoe RasaenEe Ha [PYHT, Tc/M?,
GokoBofl NOBEPXHOCTA CBaH, olpefednd-
emoe wo popuyae [27 (16)], Ha cre-

8—244

Aylomax rayfuHax £, M, OTCUHTHBA-
eMbiX NpE BMCOKOM POCTBEpKe OT  No-
BEDXHOCTH PPYHTa, & IPH HH3KOM pO-
CTBEPKE — QT ero NOXOMBH:
a) npn I<2,5-—na geyx raylgnax, COOTBETCT-
BylOlEX 2==//3 u z={;

- 0,85
6) npu [>2,5— Ha rdybune 2z= - rae ex

onpereasercs no capmyae [8 (6)]
Y1 —pacuerHHfi o0beMHH Bec rpyHra ue-
HapyileHHOM CTPYKTYpPH, TC/M3, onpe-
AensieMbt B BOJAOHACHILEHHHX TFpYH-
Tax C YYeTOM B3BCUIHBAHHSA B BOJe;
®; U c; — pacuCTHHE G3HAUCHHA COOTBETCTBEHHO

yria BRYTPEHHErO TPeHus TDYHTa,
rpajf, M YAeNAbHOTO CIenJeHHR TPYHTa,
TC/M?, HNpRANEMaeMHE B COOTBETCTBHH
C yxa3anHAMH n. 4.6 Hacrosame# raa-
BH;

& — kosddHuMenT, DpHHHMaeMH OpH 3a-
GHBHHX CBasX H CBasAXx-060J0UKAxX
§=0,6, a npn Bcex OCTANLHHX BHIAX
ceaf £E=03;

i — K03 PHIMenT, paBHHA eAuHHIE, KpO-
Me cayuaes pacueta ¢$yHIaMeRTOB pac-
NOPHHX COOPYXeHHR (Hampumep, pac-
NOPHEIX NPOJETHHX CTpoeHuf), B KO-
TOPHX CleAyeT MPHHHMATh 1;=0,7;

1) — k09O DHUHEHT, YYHTHBAWOWHKA  KONO
NOCTOSHHOA HArpyskKH B CyMMapHo#l
Harpyske, onpefeasemufi no dopmyie

fy = —dnt My

A M, [26(15)]

3necs My ~= MOMEHT OT BREHIEMX NOCTOAHHHX pacyer-
HHIX HarpysoKk .B ceueHHH ¢yHA3IMeHTa H3
YpOBHE HHIXHHX KOHIOB CBafi, TC-M;
My~ T0 XKe, OT BHEIIHHX BPEMEHHHX pacuer-
_ HHX Harpysox, Tc-m; _
n — xosbduunent, npuHUMaeMuii n=2,5 sa
HCKJTIOYelineM ciydaep pacsera:

2) 0cofo OTBETCTBEHHHX COOPYXOHHH, IJA KOTO-
pux upu 125 npunumaerca n=4 H npu I1=5 npa-
HAM2ETCA M=25; npH NPOMEXKYTOUHHX SHATEHHNX 1
3HayeHHEe n onpejfensieTcs HHTeploAsunHeld;

6) ¢ysmameHTOB ¢ ONHOPSAHMM DACHONOXKEHHEM
cBaff HA BHENEHTPEHHO-NMPHJIOKEHHYIO BEePTHKAABHYIO
CXKHMRIONYI0 HArpysKy, ANd KOTOPHX CJIEAyeT BpHHH-
Marh =4 He3ABHCHMO OT BeJRIHHH I,

Npamenanue Ecan pacueTHHe ropusoutrann-
HHe JaBJeHHAs Ha TPYRT O He  YAOBAETBOPHIOT
ycaosuio [25(14)], Ho npn 5TOM Hecymias cnocoGHOCTb
cBaft no Marepaany HeXOWCNOALIOBAHA, H NepeMelieHus
CBa# MeHbHIE NpeelbHO JONYyCKaeMWX BeJHUHH, TO
npH npupenexHof rayGame csafi 1>2,5 pacutr caeayer
NOBTOPHTH, NPHHAB YMEHbHIGHHOE 3HaueHHe Ko3bdunm-
eHTa nponopunoHaAsHocTE K (n. 2 macrosmero npa-
qaoxenns). Ilpn Hosom 3natenun K Heo6XoZHMO mpo-
BepATb NPOSHOCTh CBaW HO MaTepHaly, e€e nepeMeme-
HHg, a TaKxe cobmozenne ycnopas [26(14)].

7. PacueTHOe RapAeHHE G, Tt/M?, WA TrpyHT no
KOHTaKTY ¢ GOKOBO#i NOBEPXHOCTBIO CBAaH, BOSHHKAIO-
mee Ha rayGHHe 2, a TaKkKe pacueTHHfi H3THOaOWHA
MOMEHT M,, TC:M, nonepeunyio cuay Q,, TC, NpoOAL.
Ryio cuiy N, Tc, ReRcTByomse Ha rayGune z B cewe-
HHH CBaW, CReAyeT Ompeneasrsh no QopmynaM:
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Ta6anuma 5(3)

éwm Kosdbamnuenr
LEE e RIL
sed &
Edr &
UHU-Q
e m
éé% ] As By Cy Dy A Cs Dy A, B, C, D,
B
Ee% 8
0 1 0 0 0 0 1 0 0 0 0 1
0,1 1 0,1 0,005|0 0 1 0,1 —0,006; © 0 1
0,2 1 0,2 0,02 [0,001{ —0,001 1 02 |—002 1—0003] o0 1
0,3 1 0,3 0,045]0,005| —0,005 | —0,001 | 1 03 |—0,045])—0,009| —0,001 1
0,4 1 0,4 0,08 |0,011{ —0,011 | —0,002 1 04 -—0,08 —-0021 —0,003 1
0,5 1 0,5 0,125]0,021] —0,021 { —0,005 | 0,999! 05 —0,125| —0,042| —0,008 | 0,999
0,6 0,999) 0,6 0,18 {0,036| —0,03 | —0,011 | 0,998| 06 }—0,18 | —0,0721 —0,016 | 0,997
0,7 | 0,999 0,7 0.245(0,057| —0,057 { —0,02 | 0,99 0,699 |—0,245]|—0,114| —0,03 | 0,994
0,8 0,997| o0,799| 0,32 |0,085| —0,085 | —0,034 } 0,992} 0,799 | —032 }~0,171} —0,051 | 0,989
0,9 0,995| 0,899{ 0,405|0,1211 —0,121 | —0,055 | 0,985| 0,897 | —0,404]~0,243| —0,082 | 0,98
1 0,992| o0,997{ 0,499(0,167| —0,167 | —0,083 [ 0975 | 0,994 | —0,499|—0,333] —0,125 | 0,967
1,1 0,987 1,095| 0,604{0,222}{ —0,252 | —0,122 | 0,96 1,09 |—0603]—0443|] —0,183 | 0,946
1,2 0,979] 1,192 0 71810,288| —0,287 { —0,173 0,938 1,183 {—0,716 ——0575 —0,259 0,917
1,3 0,969] 1,287 0841 0,365| —0,365 | —0,238 | 0,907 1273 —0,838 *-073 —0,356 | 0,876
1,4 0,955{ 1,379} 0,974{0,456| —0,455 | —0,319 | 0,866 1358 -—0,9671—091 | —0,479 { 0,821
1,5 0,937{ 1,468 1,116}0,56 | —0,569 | —0,42 0811 | 1,437 |—1,105|~—1,116] —0,63 0,747
1,6 0,913| 1,553} 1,264]0,678] —0,676 | —0,543| 0,739 | 1,507 | —1,248] 1,35 | —0,815 | 0,652
1,7 0,882| 1,633| 1,421]0.812| —0.808 | —0.691 | 0646 | 1,566 |—1,396]—1613| —1,036 | 0,529
1,8 0,843| 1,706 1,584/0,961| —0,956 | —0,867 | 0,63 1,612 | —1,547|~1,906| —1,299 | 0,374
1,9 0,795¢ 1,77 1,721,126} —1,118 | —1.074 | 03851 164 {-—1699}—2,227] —1,608 | 0,181
2 0,735| 1,823| 1,924(1,308] —1,295 | —1.314{ 0,207 | 1,646 |—1,848|—2,578 —1,966 |—0,057
2,2 0,575] 1,887 2,27211,72 | —1,693 | —1,906 |—0,271 1,576 | —2,1256 -—-336 —2,849 |—0,692
2.4 0,347| 1,874 2,609[2,195( —2,141 | —2,663 |—0,949 | 1352 | —2,339 —-4228 —3,973 |—1,592
2,6 0,033 1,755 2,907 2 724| —2,621 | —3,6 —1,877 | 0,917 | —2,437 | —5,14 | —5,355 |—2,821
2,8 |—o0,385] 1,49 | 3,128]3,288| —3,103 | —4,718 |—3,108 | 0,197 | 2,346} —6,023| —6,99 |—4,445
3 —0,928{ 1,037| 3,225{3,858{ —3,541 | —6 —4,688 {—0,891 [—1,969(—6,765] —8.84 (6,52
3,5 [—2,928}—1,272| 2,463|4,980| —3,919 | —9,544 |—10,3¢4 |—5,854 1,074 | —6,789 —13,692—13826
4 -—5,8531—5,941(—0,02714,548] —1,614 | —11,731|—17,919}—15,076] 9,244{—0,358] —15,611}—23,14
. K . Vo M, KOTOpOfi OonpefeNsioTCA BeJHYH-
0=z (yo 41——‘;’ 31+——"—'—‘ G+ HH JaBJEHHA Oz, MOMeHTa M, ¥
C “g s 1 nonepeunof cals Q:;
H Ho, ‘Mo, yp ® Py — 0603HAUCHAA T€ XKE,YTO U B nn 4
+—=—n); [27(16)] B 5 HaCTOSAMIEro MPHIOIKEHHS;
as E6 71 Ai’ B]_, Cl H Di
A Ag, By, Cs u Dy | — xosddnuuents, 3uaueHns KoOTO-
M 2 r 14 E 1o B c H, D Ag, By, Com Dy PHIX UODHHHMAIOTCE mOo  Taba.
=a Y, —a P, M — Dg; 5
2= %a B o Ay — % Bo 19y By + M, G+ oy N — pacuetHass oceBas Harpyska, TC,
{28(17)} nepefapaeMas Ha TOJIOBY CBaH.
— 3 2 . K n. 7. Jlasa cpaii, onepTHX HAa HECKAJNbHEI TPYHT, NpH
= E —_— pd
Q= g Eglyy Ay — g B Iy By + 2y My Cy + Hy Dy npHBeneHHOR rayGuHe NMOTPYMEHHS B rpyHT [=>26 H Ans
[29(18)]  cpaii, onepThix Ha ckany, npH [>>4 pacueTHOe HaBAeHHe Ha
N,=N, [30(19)] TPYHT Oy, Tc/M2, MO KOHTAKTY ¢ OOKOBOH MOBEPXHOCTHIO
CBAH, BOSHHEKaIOLICe Ha ry6nie 2= (eMm. m. 6),
rge K — rosbduusent nponopruosansHo-

CTH, oORNpejenfieMplt Mo Tabua.
1(1) uactosuero MPHIOXKEHHS;
oy, Eg, [ —3Ravends Te e, uro # B hop-
_ wmyxe [8(8)];
2 — npHuBeneHHasa rayGuxa, onpege-
asemasd mo c¢opmyne [6(4)] B
3aBHCHMOCTH OT 3HaueHua nefi-
CTBHTeNIbHOA TAYOMHH 2, M4

a Takxe HauwGojpluee 3HaYeHHe pacyeTHOro u3ruabaioulero
MOMEHTa Mmc, TC-M, Ha y$acTKe CBaH, PACNOAOKEHHOM
B IPYHTE, MOXKHO onpenensitbe TaGAHIHBIM METOAOM, NpHBe-
TaHRBIM B pasjnefe B macroawmero NpWJIOKERHA, HIH no
npubanxeHHLIM (POPMYyraM

4Mo + IOHO ¥4

el @D

Oy ==



kg
Muyagc = Mo+ Hy ’
on
rae My, Hy B 0g — 0603HaYeHHA Te Xe, 9TO H B 1. 7 Ha-
CTOSIIUETO NPHUIOIKEHHS;
& — x03¢dQHIEEHT, KOTOPHA NPH SHAYEHHH
iz=4 npuspmaercs pashum 07, a s
uuteppane 2,6<</<4 onpeaensercs
no dopmyne

§1= ],5——0,27, (33)

_ ks — KoSduUUenT; NP [2=2,6 ky=0,65;
npu =3 ky=0,7 u upu 12235 k3=0,75.

8. PacueTHBii MoMeHT samenkn M, TeoM, YSHTH-
BaeMHlii IPH pacueTe cBafl, AMEIOMINX XKECTKYI0 3ajeli-
KY B DOCTBepK, KOTOpofi obecnedyHBaeTCsi HEBO3MOXK-
HOCTH NOBOPOTA TOJIOBH CBaH, CleAyeT ONpefReldTs No
¢dopmyae

(32)

3
Smu+ 4 Sum+ o555
2
My =— Eq! H,

i
Symy+——
MM Egl
rae Bce GyKkBeHHHe o6o3HaueHHA T€ Xe, 9T0 W B mpe-

AHAymex popMynax.

Ilpu aToM 3HaK «MAHYC® O3HAUAET, 4TO NPH TOPH-
30HTaNbHOM cuae H, nanpasieRHOM cjeBa Hanpaso, Ha
roJIOBY CBaH €O CTOPOHH 3aJ&JIKH HepefaeTcsi MOMEHT,
HanpasJeHHHE NPOTHR YacoBOA CTPEJNKH,

Ins cpaft, oNepTHX Ha HeCKaAbHEX TPYHT, NPH HpH-
BeseHHOf rayGune norpyxenws_B rpysr I2>26 n zasm
cBafi, onepTeix Ha ckany, npu [>4 Jomyexaercs pacuer-
Huii MoMeRnT M, BHuUMCAATH TaGNHYANM METOAOM, HpHBe-
JeHHBIM B pazfene B HacTosmiero MNPHJAOKEHAA, HWIH IO
npubianikenHoli dopmyae

[34(20)]

Hiy
My = kg~
rae H— pacueTHOe HaucHHe NONePedHOA CHAH, TC;
ky — KO3 GHIMEHT, BpHHMMaeMmufi mo Ta6a. 6;
Iy — BamHa u3ru6a cBaW, ompexeineMas mno dQopmyae

(16) u Ta6a. 3 (cm. m. 4).

(35)

Ta6auna 6
Eg 1 3Hayenus koshdymuenra &k npu I, M
e Mt o | 1 | 2| s |5 |>0
<103 0,83 0,93 0,97 10,98 | 0,99 1
10t 0,83 0,9 0,9410,9 | 0,98 1
> 108 0,83 0,88 0,92 }0,94)0,97 1

Mpumep. 1. TpeGyeTcs oONpeneNHTh TOPH3OHTAJBHOE
nepeMelteHde H Yroi HOBOPOTa TrOJOBH
CBak, a Takke pacyeTHHE 3HaYeHHA HaH-
Gosblutero m3rHbaioulero MOMeHTa M Npo-
JONbHON CHJAK AASA NPOBEPKH NPOYHOCTH
H TPEWMHOCTURKOCTH CTBoia cBaH. Cpas
KeneaobeToHHAA Kpyriasa moJas ¢ Ha-
pyxHbM amamerpoM d=0,6 M H BHYT-
peHHum dz=0,4 M. TosoBa cBau pacno-
JoXeHa Ha BHicoTe lo=2 M OT mHoBepx-
HoCTH rpynaTta (pHc. 5,a). Csas morpyxe-
Ha B MEJKHHA NMecoK Ha raybuny [=8 m.
Havaapuuii MoAyas ynpyrocTH GeToHa

E=29-10% 1c/m?. K ronose cpan mps-
JIOKEHH BHEIIHHe HarpysKkH B BHAE Bep-
Taxanphofi cuam N, ropusonTanbuoft cs-
au A u momenra M, HopMaTHBHHE 3HA-
QeHHs KOTOPHX COOTBETCTBEHHO DAaBHH
30 1c, 4 Tc u 2 Tc-M. Kosduuuentn ne-
perpyskd B pacderax no neppofi rpynpe
NpeAeabHEX COCTOAHHA: AJSI BepTHKAJb-
Ho# cuaw 1,1 uam 0,9, AJas FOPHSOHTANL-
HOofi cHAH H MomenTa 1,2,

a) N 5)
M Snwpa My, re-M

2
/ 10 1 R
” 12,9 - E. I",Lv
13,5 =~
;_ﬂj .

8,4 4

Jo‘z”[§

2.6

Puc. 5. K mnpumepy
pacuera

a— cxema cpau; 6—
3niopa Mz npn H=4 §
TcH M=2 TC'M X 2,

7Mm

40

Pewetiue. MoMeHT HHEPHHH TONEPEUHOro CeueHHS CBAH

a{d'—d})  3,14(0,64—0,49)
=== = 64
)KecTKOCTb nonepevyHoro CEUCHHAA CBaH NpH Kal'ﬂce
Egl=2,9-10%.5,1.10~3 = 14,8-10% tc-m2.
B COOTBETCTBUH C H. 3 onpeAensieM YCIOBHYIO WHDH-
HY CBaH:
be=1,5d+0,5=1,5:0,61-0,5=1,4 m.

Cornacho 0. 2, AN MeJKoro mecka Ko3dguuuesr npo-
AOPHHOHAJILHOCTH

=5,1-10—3 wt.

800
K= %— = 650 1c/mi.
U3 raba. 2 caeayer, UTO 3HAYEHHIO
108 Kb, 105.650-1,4
= = 6148 m—5
Egl 14,8-10%
COOTBETCTBYeT BeJHUHHA Ko>bounmenta pepopmanum
on = 0,572 N3,

Tlo dopmyne [7 (5)] onpemensieMm npHBefEHHYIO T#y-
GRHY NOTPYXEHHA CBAaH B TPYHT:

1=0,572-8 =4,58.

Ilpunsas, cormacuo Taba. 4 (2), Ao=2,441, By=1,621
1 Co=1,751, mo dopmynam [19 (11)]—[21 (13)] BEmHCIAA-
€M TNepeMellleHHss CBaH B yPOBHE HOBEPXHOCTH TPYHTa OT
e/MHHUHLIX YCHJAWH, HPHJIOKEHHHX B TOM JXKe YpPOBHe
[cm. prc. 3 (2)]:
1

Sun = m?,“l = 8,809 10—* m/Tc;
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1
Spip = Opm = m 1,621 = 3,347. 10—+ 1/1c;

PYSPE S
MM ™ 0,572 14,8- 10°

Cornacro n. 5, naraGalommli MOMERT ® nomepeyHas
CHNa B CCYCHHH CBaH HA YpOBHe HOBEPXHOCTH IPyHTa NpH
pacyere no BTopofi rpynme npejgenbHLIX COCTOAHHA PABHHI

My=M-4Hly=2+44-2=10 rc.u;
H0=H= 4Tc-

Mo dopmynam [17(19)] n [18(10)] onpepensem ro-
PHSOHTA/ILHOE NEpeMellleRHe H  Yrod NOBOpOTA ceyeHus
CBaH Ha YDOBHE MOBEPXHOCTH rpYHTa:

Yo = 4:8,809:10—4 4 10.3,347- 10 = 68,71 10— M=
= 0,69 cMp
o == 4:3,347-10~4 .} 10.2,068. }0~* = 34,07-10—* paxn.
HickoMpie mepeMeiueHMs csam HAXOXHM U0 (opMYJIaM
{11(7)]= [12 (8)]:
4.28

Ap=68,71-1 . Y PP AL
" 04 134,07 10—4.2 -+ 314,8.10° +

1,751 = 2,068 10—~¢ 1/1c/ M.

2.22

+ 2-14,8-108

= 146,78-10—* M = 1,46 cm;

4.22 + 2.2

2.14,8:-100 ' 14,8.10%
= 42,2.10—4 pan.

Hafinzem Bsenwuuny Raubonbiiero H3rHGaoIXero Mo-
MeRTa Muaxe AR patdeTa TPEHIMHOCTONKOCTH  CTBOMA
csan. Jlag aToro, moassysc ¢opMyaoft [28 (17)], onpe-
pensiem HarHGaomue mMoMenTH M. B nonepevHHX cedeHwH-

fIX CBaH, DACHOJIOXEHHHX HA PAa3HHX FAYOMHAX 2 OT HO:
BEPXHOCTH IPYHTA

Mz == 0)572"14|8' 108‘68,21 . lO"‘ ""'03572' 1418‘ loax

¥ = 34,074}

4
X34,07-10—4 By + 10-Cy o 5 Dy = 33,284, —

— 28,848; - 10C, - 6,993Dy.

Hambuefilme BHYECACHHS NO ORPeACNCHHAIO 3HaueHHA
M., npuBepeHnHE ¢ HCNOABIOBAHAEM MAaHHWX Ta6n. 5(3),
cpefierns B TaGu. 7. Io pesyapTaTamM 3THX BUUHC/AEHHA Ha
pac. 5,6 moctpoeHa smopa M., A3 KoTopod CieRyer, UTO
MOXKHO NPHHATL Muaxc=14 TC-M,

Yaurupan dQopuyay [30 (19)], mpuxoaam x BHBOAY,
9TO B pacuere TPeMMHUHOCTORKOCTH CTBONA CBaH cCleAyer
TIPHEATL HM3THOAIOMBA MOMEHT W HPOAOCABHYI0 CHAY paB-
HBHIMH COOTBETCTBeHuno 14 Tc-m m 30 1c, a B pacyere npou-
HocTR crBojia — 1,2-14=16,8 tc-M u 1,1-30=33 Tc mam
0,9-30=27 rc.

B saxmouenne onMpeReNWM BeNHYHHH nepememennit
Ac u P cBal, a Takxke Beanyuny BaubosbHIEro H3rnGaio-
mero MoMeHTa Muaxe, MONL3YHACH NPHOMHKEHHEIME  op-
MyJlaMH, KOTODHe MOryT OWTh NPHMEHEHB, TAK Kak NDH-
BelleHHaA AMHA cBau [=4,68>26.

Mpunss no rpaguky puc. 2 3sHaveHue kr=1,85, mo
dopuyne (16) onpeneaum AnKHY @3rHba cBau:

1’85
Iy=2+ o 5,24 u,
Hs dopmyn (13) 5 (14) caenyer:
4.5,243 2.5,242
= -10—2
b =Fheiw T Tusim - EI0us
~ 1,5 on;

108

4.5,249 2.5,
== 3 . 8
Y= T s = 411070 par.

ITo dopmyae (32) monyuaewm:

0,75
M = 4 ——— =15, ‘M.
mare = 10+ 057 15,2 te-M

Pesyaerath, noaydeHHsie no NpHOAHKeHHHM (rOpPMY-
naM, JOCTAaTOYKO XQPGHIO COBAAA2I0T € COOTBETCTBYIOIIHMH
pesyaLTaTaMH, MONYYeHHHMH BHIIE IO Gosge obmum ¢op-
MyJaam.

Npumep 2, Ina cpau, paccmorpenHolt s mpumepe |, no
paGoraiolliell B yCJIORUAX, HCKIIOUAIOIAX BO3MOXXHOCTb HO-
BOPOTa €e ToOJIOBH, ONPeJE]HTh FOPH3OHTANbHOE MepeMelile-
Hre Ar mocnesHedl or AeHicTBUS rOpH3OHTanbHOR chHANW H=
=12 rc.

Pewignye. Vicnospys 3suauemns mnepememieruft 8xmm,
Sxr=0mm ¥ O, a TakKe xecTKOCTH Egl momepeuxoro
ceueHHst cBaH, no ¢opmyne [34{20)] BHuHCASEM MOMEHT
sapenkn M=M, (MoMEHT, ReHCTBYOILHR B MecTe compsaxe-
HHA CBAH C POCTBEPKOM):

M=M3=

. 4 N . 4 g ———————
3,347- 104 4 2:2,08- 10~ + s

208107 e

=—31 Tc:M.

OnpenenseMm, coraacHo n. 5, uarnatomufi MOMeRT &
aonepedHy CHJIY B CeYeHHH CBAH HA YPOBHE HOBerHOCTH
TpyHTa u 3atem no dopmynam [17(9)] u [18(10)] ropason-
TajbHOE NepeMelieHHe W Yrodl MOBOPOTa STOrO CeYeHHS:

My= M-} Hly=—314 12:2=—17 1¢-M}
Hy=H=12 1¢;
Yo = 128,809 10— — 7-3,347- 10— = 82,28.10—4 M ==
= 0,82 om;
¥ == 12.3,347-10—* — 7.2,068. 10— = 25,68+ 10—+ pax.
IMo ¢opmyne [11(7)] BuumcaseM HCROMOe SHAYEHHE
TOPA30HTAJBHOrO NepeMelleHAA ToJIOBH CBaH:
Ap = 82,28.10— -}-25,68- 10——"2+—212-— -
v ’ 3.14,8- 100
31.23

————— . = .
2. 14.6.10° 113-10—% u=1,13 cu

HeTpynno y6eiuThCsi, 4TO NPH NOJACTAHOBKE SHAYeRAf
peanuun B Gopmyay [12(8)] moaysaercs $=0; 5710 AsAA-
eTcs CBHIETeJbCTBOM NPaBAJIbHOCTH BHUHC/IAEHHT,

B zaxiioueHne ompee]M BRAHYHAY Ay mo NpHOGAHIKeH-
Hol Ghopmyare (13).

He npuGeras Kk mHTepnoisnum, no TaGn 3 ycranasiH-
BaeM, uTO 3HaueHHAM !=4,58, E¢l=14,8-10° 1c-M> B lom
=22 M COOTBETCTBYeT Kye=2.

Ilo ¢popmynam (16) u (15) umeem:

2
z,,,_=2-1-0———-’572 =5,5 u
2.5,5%

! =1,13-10—2 u=§,13 e,

be=Tele8.108



Ta6nuna 7

zm z A, B, Cq D, 33,28 A, 28,84 B, 10, [ 6,953 Dy ",’c{'u
0,871 0,5 | —0,021 | —0,005 0,999 0,5 —0,69 —0,14 9,99 3,6 12,9
1,75 | 1 —=0,167 | 0,083 0,975 0,99 . -2, 9,756 6,95 | 13,5
2,621 1,5 | —0,559 | —0,42 0,811 1,437 —18,6 —12,11 8,11 10,06 | 11,7
3,5 12 —1,295 | —1,314 0,207 1,646 —43,1 -37,9 2,07 11,61 | 8,4
5,251 3 —-3,64 1 -6 —4,6881 —0,891 —117,81 | —-173,04 | —46,88 —6,23 | 2,1
7 4 —1,614 | —11,731}|—17,919 | —15,076 -58,71 -338,32 | —179,19 | —105,43 | O

Bb. TABJIMYHBIVI METOXR

Tipupenennnft naRke TabAnuHHA METOA NPHMEHHM AR
cBait u cBafi-o60M09eK, He 33ajeMaHANX B CKaJdbHBA TpyAT
npu peangnne [>2,6; ana csaft u cpafi-o60/09€K NpPH ONH-
PaHAH HIH 38JleKe HX B CKaJbHuft TPYHT METON MPHUMEHHM
npu 1> 4.

Ycraua B nepemenlenust cBail H cBafl-060/04eK B MmoGoi
TouKe Ha rayGume Z, M, (cM. puc. 1) onpejeasiorca uo
dopMynam:

1 ( f

= ————AFZ M, '——LzH); 36

Y, oy Egl 1 Mo+ o L1Ho (36)
1 ( 1

= FEM,+— zH): 3

‘Pl a"Eﬂl 2 o+ an L2 0 (7)

1

Mz= FgMn—}--;-;L;Ho; (38)

Qz = o, FZ Mo+ L: Ho; {39)

oz = Kzy,, (40)

rne  Fh L] — ¢yuriun, npaHmMaeMue 1noTa6n. 8 s sa-

BHCHMOCTH OT NpHBeAGHHONX FAYGHHH 3a-

noxenus cealt B rpynt [=a;l u npusenen-
HOH KOODHMHATH PaccMaTpHBAEMOR TOUKH

z=ea2 (rae ! 1 2 — neficreATeNbHAA Y-
6uHa HOTPYXKEHHOM B IPYHT Y&CTH CB2H H
JeficTBHTeNbHA KOODAWHATA PACCMATPH-
BaeMO® TOUKM, M, coriacHo puc. 1);

oy — KoapuunesT pedopmanuu, 1/M, onpege-
asgeMuil mo dopmyae (6) npHAOKeHUS
k rape CHull I1-17-77;

Eg — HavanbHui MORYAL YHpyrocTH GeToHa
cBay NPH CXKATHK H paCTHKeHHH, TC/M?,
onpeaeaseMbli B COOTBeTCTBHH C [AaBOf
CHull 11-21-74 «BetonHne u Kenesobe-
TOHHHeE KOHCTPYKUMH. Hopmu mpoexrnpo-
BaHHAY;

I — MoMeHT HHEpHHEH MONEPEeYHOrO CeuCHAS
cBaH, M%;

K — rosddHUHEHT nNPOAOPIHOHANGHOCTH, TC/M4,
NPHHHMAEME B 33BHCHMOCTH OT BHJAa
TPYHTA, OKPY:KalOWIerqQ CBai0 AR CBAO-
oGonouky, mo Tabu. ! macrosusero npuio-
JKeHHA;

Hy ¥ Mg — COOTBETCTBEHHO pacYeTHHie 3HAYEHHUS HO-
TepedHoA CHJILI, TC, H H3rnbalomierc Mo-
MEHTa, TC'M, B PACCMATPHBACMOM CeYeHHH

CBaH HJH csan-o6o.nouxu, NMPpHHAMaeMbie
PaBHEIMH

Hy= H; (41)

My = M-} Hi,, (42)

rae H B M — COOTBeTCTBEHHO pacueTHHE SHaueHus no-
nepesHoft CHAH, TC, B HaruGaiomero MoMeH-
Ta, TC-M, ReficTBYIOUIAX CO CTOPOHH pOCT-

Bepka Ha royiosy cpam (cM. pmc. 1).
Mowenr sapenxu M, Tc+M, YURTHBAEMHNR npH paciere
csaft u cpalt AMEIOMHX KECTKYIO  3aAeAKY B HH3-
Kaft pocrpepk, ofecneanpawoiuil HCKAOYEHHE BO3IMOXKHOCTH
MOBOPOTA TONOBH CBa® (CW. PAC. 2) B caydae WCHONB3O-

BaHHA TaGAHYHOro Meroaa npu [>>2,6 M, onpepenserca no
dopuyne
L3H

- [
Aa,

Lg, Fg — sgauenns Hysxnnf Lga I"g‘ » ypossHe no-
BEePXHOCTH rpyHTa (npH Z=0);
Ho B oty — o603HaueRHs Te JKe, YTO H B (opMmyaax
(36)—(40).

Ilpu aroM 3HAK «MHHYC® O3HAYaeT, 4TO NPH TFOPH3OH-
TaneHofl cine H, Ranpapjennofl chesa Hanpamo, Ha FOJIOBY
CBAH CO CTOPOHH 3aJeNKH NEPERACTCHA MOMEHT, HanpasJeH-
HB MPOTHB 7acoBOM CTPesKH.

PacueThrle BeJHUMHH FOPHSOHTANLHOrO MepeMelleHus
rONOBE CBAH H CB3H-060/O0MKH B YPOBHE NONOWSBH MJHTH
pocTeepKa A;, M, H yroa ee nosopota 1, pax, Aas pacuera
ceafi u cpaft-o6os04ek no xedpopMauHuIM OPH HCIOAb3OBAHUH
TaGIHYHOTO METOAA CJIEAYET ONPeReNATh TaK e, KaK H NpH
HCROAB3OBAHHE OCHOBHOro Merofa mo ¢opMyaam [11 (7)]
u [12 (8)] Hacrosero npuJOXKeHus ¢ TO# JMmb Da3HHIed,
4To Yo ¥ Yo oRpeRedmoTca O opmynam (36) u (37).

Mpumep, TpeGyerca onpeleNHTL OPH3OHTaAbHHE Nepe-
MellleHHS CBaH B YPOBHe NOBEPXHOCTH TPYHTa ¥ B YDOBHe
NPHJOXKEHAs ropH3oHTaabHOR CHAW /, a TaKKe BEJHUHHY
HauGoNbIIero MIrHGaomero MOMEHTa Muaxe B nONepedHoOM
cegennun cBan. Cpas kene306eTOHHAs Kpyrias noJias C Ha-
pyxHnM nHaMerPoM dy=0,6 M ¥ BHYTPCHHHM XHaMeTPOM
dy=0,4 M, nauno 10 m. TopnsonraneHan cana H=4,15 t¢c
NpHIOKeHa Ha BHCOoTe lp=2 M OT MNOBEPXHOCTH TPYHTE,
HavaJabHHA MQAyAb ynpyrocTH Oeroma cBak E5=2,8X
X 108 re/m2,

Pewenue. MoMeHT HHEPUHH NONEPEYHOrO CeYeHHs CBa®
pasBen:

_n(d—d) 3,140,664 —0,49
= 64 = 64

JKecTKOCTD NODEPEUHOro CEYCHHN CBAM MPH H3ruGe
paBHa:

Egl=2,8.10%5,1-10~% = 14,28 10° 1c-M3,

M‘-“:

(43)

TAe

1

=35,1-10—3 w8,

B COOTBETCTBHM ¢ N. 3 HACTOALIELro NMPHJIOCKEHHA K Iia-
se CHEHII Brmmeasem yCHOBREYI0 DAacYeTHYIO UIMPHHY CBau:

by = 1,5d +0,5=1,58:0,6-4+0,5=1,4.
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Ta6auuna 8

z-=<:czl 2 Ff Fg Fg FZ Lf Lg I Lg Lf
7=2,6
0 2,109 2,058 1 0 3,246 2,109 0 1
0,21 1,703 1,85 0,997 —0,04 2,808 2,088 0,203 0,936
0,47 1,255 1,594 0,912 —0,167 2,275 2,006 0,421 0,716
0,73 0,873 1,348 0,907 —0,329 1,67 1;875 0,568 0,405
0,99 0,552 1,126 0,801 —0,485 1,302 1,718 0,629 0,065
1,25 0,285 0,985 0,658 —0,604 0,877 1,556 0,604 —0,248
1,51 0,063 0,785 0,492 —0,664 0,492 1,41 0,506 —0,49
1,77 —0,127 0,68 0,319 —0,649 0,141 1,297 0,359 —0,621
2,03 —0,295 0,618 0,162 —0,543 —0,186 1,225 0,19 —0,608
2,29 —0,451 0,592 0,046 —0,333 —0,499 1,193 0,059 —0,413
2,55 0,604 0,588 (] 0 —0,809 1,187 0 0
7=2,7
0 2 1,978 1 0 3,095 2 0 1
0,22 1,596 1,762 0,997 —0,04 2,665 1,977 0,211 0,934
0,49 1,156 1,496 0,97 —0,167 2,142 1,888 0,436 0,71
0,76 0,787 1,242 0,904 —0,327 1,65 1,748 0,587 0,39
1,03 0,483 1,012 0,795 —0,477 1,201 1,579 0,647 0,056
1,3 0,238 0,816 0,65 —0,587 0,798 1,406 0,62 0,253
1,57 0,039 0,663 0,483 —0,638 0,44 1,251 0,517 —0,489
1,84 —0,124 0,556 0,312 —0,616 0,119 1,131 0,366 —0,614
2,11 —0,265 0,493 0,158 —0,511 —0,175 1,055 0,199 —0,59%
2,33 —0,394 0,467 0,045 —0,31 —0,455 1,022 0,06 —0,403
2,65 —0,519 0,463 0 0 —0,73 1,016 0 0
7=2,8
0 1,922 1,917 1 0 2,968 1,912 0 i
0,22 1,507 1,997 0,041 0,121 2,542 1,887 0,219 0,933
0,5 1,072 1,417 0,969 —0,169 2,026 1,792 0,451 0,703
0,78 0,713 1,154 0,899 —0,327 1,544 1,642 0,604 0,385
1,06 0,423 0,917 0,787 —0,47 1,109 1,462 0,665 0,046
1,34 0,196 0,717 0,64 —0,571 0,726 1,278 0,634 —0,259
1,62 0,018 0,561 0,473 —0,613 0,392 1,114 0,527 —0,488
1,9 —0,123 0,452 0,303 —0,585 0,008 0,988 0,371 —0,605
2,18 —0,24 0,389 0,152 —0,48 —0,166 0,908 0,201 —0,583
2,46 —0,344 0,363 0,043 —0,288 —0,414 0,872 0,06 —0,392
2,74 —0,445 0,359 0 0 —0,657 0,867 0 0
7=2,9
0 1,841 1,87 1 0 2,862 1,841 0 1
0,23 1,434 1,638 0,997 —0,042 2,437 1,815 0,226 0,931
0,52 1,001 1,353 0,997 —0,327 1,924 1,713 0,465 0,696
1,1 0,371 0,838 0,779 —0,465 1,449 1,553 0,622 0,374
1,39 0,158 0,633 0,629 —0,557 1,026 1,362 0,681 0,035
1,68 0,001 0,475 0,462 —0,59 0,66 1,167 0,646 —0,266
1,97 —0,122 0,366 0,294 —0,555 0,347 0,994 0,534 —0,486
2,26 —0,218 0,302 0,147 —0,449 0,079 0,862 0,374 —0,59%
2,55 —0,301 0,277 0,041 —0,267 —0,157 0,776 0,202 —0,569
2,84 —0,381 0,272 0 0 0,377 0,742 0,06 —0,38

[
e
[




Hpodorncenue Taba. 8

f | s | s | o# e l 1 y 1
=3
0 1,786 1,835 1 0 2,773 1,786 0 1
0,24 1,374 1,596 0,99 —0,043 2,347 1,757 0,234 0,928
0,54 0,94 1,3 0,965 —0,175 1,834 1,648 0,48 0,688
0,84 0,592 1,021 0,889 —0,329 1,364 1,476 0,638 0,361
1,14 0,324 0,771 0,77 —0,461 0,951 1,275 0,69 0,022
1,44 0,125 0,562 0,617 —0,545 0,599 1,071 0,656 —0,273
1,74 —0,018 0,402 0,449 —0,576 0,306 0,89 0,54 —0,486
2,04 —0,121 0,293 0,283 -—0,526 0,061 0,751 0,376 —0,585
2,34 —0, 198 0,23 0,14 —0,419 —0,15 0,665 0,202 —0,553
2,64 —0,263 0,204 0,039 —0,246 —0,343 0,627 0,06 —0,367
2,94 —0,323 0,2 0 0 —0,529 0,621 0 0
7==3,1
0 1,742 1,809 1 0 2,7 1,742 0 1
0,25 1,324 1,562 0,99 —0,049 2,27 1,711 0,242 0,926
0,56 0,887 1,257 0,963 —0,178 0,56 1,756 1,959 0,494
0,87 0,543 0,968 0,883 —0,332 1,288 1,415 0,654 0,347
1,18 0,283 0,714 0,76 -—0,46 0,882 1,201 0,708 0,008
1,49 0,096 0,502 0,604 —0,533 0,543 0,986 0,664 —0,281
1,8 —0,033 0,34 0,435 —0,546 0,268 0,797 0,543 —0,488
2,11 —0, 121 0,231 0,272 —0,497 0,44 0,654 0,376 —0,573
2,42 —0,181 0,169 0,133 0,39 —0,143 0,565 0,201 —0,535
2,73 —0,229 0,144 0,036 —(0,225 -—0,311 0,526 0,059 —0,352
3,04 —0,273 0,14 0 0 —0,473 0,52 0 0
1=3,2
0 1,708 1,79 1 0 2,639 1,798 0 1
0,26 1,282 1,535 0,996 —0,046 2,205 1,676 0,249 0,923
0,58 0,842 1,22 0,96 —0, 183 1,686 1,552 0,507 0,669
0,9 0,499 0,925 0,877 —0,336 1,219 1,361 0,669 0,332
1,22 0,246 0,664 0,749 —0,458 0,819 1,136 0,72 —0,007
1,54 0,07 0,449 0,59 —0,523 0,491 0,912 0,67 —0,29
1,86 —0,047 0,287 0,421 —0,526 0,232 0,716 0,544 —0,481
2,18 —0,12 0,179 0,26 —0,47 0,028 0,568 0,374 —0,561
2,5 —0,166 0,118 0,126 —0,361 —0,137 0,477 0,198 —0,517
2,82 —0,2 0,094 0,034 —0,204 —0,282 0,437 0,058 —0,336
3,14 —0,229 0,09 0 0 —0,421 0,431 0 0
7=3,3
0 1,682 1,777 1 0 2,59 1,682 0 1
0,26 1,248 1,513 0,996 —0,048 2,149 1,648 0,257 0,92
0,59 0,802 1,189 0,958 —0,188 — — — —_
0,92 0,461 0,886 0,87 —0,341 1,156 1,315 0,682 0,315
1,25 0,218 0,62 0,737 —0,457 0,76 1,079 0,729 —0,023
1,58 0,046 0,403 0,575 —0,514 0,443 0,845 0,674 —0,299
1,91 —0,059 0,242 0,405 —0,506 1,199 0,643 0,543 —0,479
2,24 —0,12 0,138 0,247 —0,443 0,013 0,491 0,371 —0,547
2,57 —0,153 0,076 0,118 —0,333 -—0,132 0,399 0,195 —0,496
2,9 —0,173 0,052 0,031 —0,184 —0,256 0,359 0,057 —0,319
3,23 —0,19 0,049 0 0 —0,372 0,352 0 0
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Tpodosrxmenue raba. 8

e | 4 | A | " | o | g | 8 | 4 | 4
i=8.4
0 1,663 1,767 1 0 2,551 1,663 0 1
0,27 1,219 1,495 0,995 —0,05 2,102 1,626 0,264 0,917
0,61 0,768 1,162 0,955 —0, 194 1,57 1,488 0,534 0,647
0,9 0,426 0,852 0,864 —0,347 1,099 1,276 0,695 0,298
1,29 0,184 0,581 0,724 —0,458 0,706 1,029 0,738 —0,04
1,63 0,025 0,363 0,558 —0,505 0,399 0,786 0,676 —0,308
1,97 -0,07 0,202 0,388 —0,488 0,168 0,578 0,539 —0,476
2,31 -0,119 0,097 0,233 ~0,416 —0,001 0,424 0,365 —0,532
2,65 -0, 141 0,04 0,109 -—0,305 —0,127 0,33 0,19 —0,475
2,99 ~0,15 0,018 0,029 -0, 165 -—0,231 0,29 0,065 —0,301
3,33 -0,15 0,015 0 0 0,328 0,283 0 0
=35
0 1,648 1,716 | 0 2,52 1,648 0 1
0,28 1,195 1,481 0,996 —0,052 2,062 1,61 0,272 0,913
0,63 0,737 1,139 0,952 —0,2 1,521 1,464 0,546 0,634
0,98 0,39% 0,812 0,854 —0,353 1,046 1,241 0,07 0,279
1,33 0,157 0,546 0,71 —0,459 1,657 0?984 0,744 —0,058
1,68 0,006 0,327 0,541 —0,497 0,357 0,732 0,675 —0,318
2,03 —0,079 0,168 0,73 -0,47 0,139 0,519 0,534 —0,473
2,38 0,118 0,066 0,218 -—0,391 ~0,013 0,363 0,357 —0,516
2,73 —0,13 0,011 0,1 —0,278 —0,122 0,269 0,185 —0,452
3,08 —Os 13 090‘1 0.026 "'""'0, 145 “‘0,208 0’229 0,053 —"09282
3,43 —0,126 0,013 0 0 —0,286 0,223 0 0
1=3,6
0 1,638 1,756 1 0 2,495 1,636 0 1
0,29 1,174 1,469 0,954 0,055 2,028 1,597 0,279 0,909
0,65 0,709 1,117 0,949 ~0,207 1,477 1,443 0,558 0,621
1,01 0,366 0,793 0,846 —0,36 0,98 1,2} 0,117 0,259
1,87 0,133 0,514 0,696 —~—0,461 0,61 0,942 0,748 0,077
1,73 —0,011 0,294 0,522 —0,49 0,318 0,634 0,672 —0,328
2,45 —0,025 0,309 0,348 —0,5 —0,117 0,039 0,203 —0,366
2,81 —0,118 0,215 0,178 —0,429 -—0,12 0,013 0,091 —0,252
3,17 —0,187 0,176 0,05 —0,263 —0,111 0,032 0,023 —0,127
3,53 0,248 0,17 0 0 —0,095 0,035 0 0
1=3,7
0 1,631 1,754 1 0 2,477 1,631 0 1
0,3 1,156 1,458 0,994 —0,057 1,998 1,688 0,286 0,906
0,67 0,684 1,097 Q,945 —0,214 1,437 1,426 0,570 0,607
1,04 0,34 0,766 0,836 —0,368 0,953 1,182 0,727 0,239
1,41 0,111 0,484 0,681 —0,463 0,567 0,904 0,751 —0,096
1,78 -—0,026 0,265 0,503 —0,482 0,282 0,639 0,667 —0,338
2,15 —0,094 0,111 0,332 —0,435 0,088 0,419 0,515 —0,465
2,52 —0,116 0,116 0,187 —0,342 —,036 0,261 0,337 —0,482
2,89 —0,111 0,032 0,082 —0,227 —0,113 0,168 0,17 —0,404
3,26 —0,095 0,05 0.02 —0,109 | —o0,167 0,13 0,048 —0,243
3,63 —0,076 0,052 0 L 0 —0,214 0,124 0 0
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Hpodorxcenue rabs 8

sme | | 8 | s i S I T
i=3,8
0 1,626 1,752 1 0 2,463 1,626 0 1
0,8 1,139 1,448 0,994 —0,06 1,973 1,581 0,294 0,901
0,68 0,66 1,079 0,941 —0,221 1,401 1,411 0,682 0,593
1,06 0,316 0,741 0,827 —0,375 0,911 1,156 0,736 0,217
1,44 0,09 0,457 0,665 —0,465 0,526 0,869 0,752 —0,116
1,82 0,039 0,238 0,484 —0,475 0,249 0,598 0,66 —0,348
2,2 —0,099 0,088 0,312 —0,418 0,066 0,376 0,503 ~0,461
2,58 —0,114 0,003 0,171 —0,318 —0,045 0,219 0,324 —0,464
2,% —0,108 0,048 0,072 —0,203 -—0,109 0,128 0,161 —0,379
3,34 —0,08] 0,083 0,017 —0,092 —0, 149 0,09 0,044 —0,223
3,72 —0,056 0,065 0 0 —0,182 0,084 0 0
7=3,9
0 1,623 1,751 1 0 2,452 1,623 0 0
0,31 1,126 1,44 0,993 —0,062 1,951 1,576 0,301 0,897
0,7 0,639 1,061 0,938 —0,228 1,367 1,397 0,593 0,577
1,09 0,294 0,717 0,817 —0,383 0,872 1,132 0,743 0,195
1,48 0,072 0,43 0,648 —0,467 0,488 0,836 0,752 —0,137
1,87 —0,051 0,214 0,463 —0,468 0,218 0,56 0,651 —0,358
2,26 —0,104 0,067 0,292 —0,401 0,045 0,336 0,468 —0,456
2,65 —-0,111 0,019 0,155 ~0,295 —0,054 0,181 0,309 —0,446
3,04 -0,095 0,06 0,063 —0,179 —0,105 0,092 0,151 —0,354
3,43 ~0,068 0,073 0,014 —0,076 —0,132 0,057 0,041 —0,202
3,82 —0,039 0,075 0 0 —0,153 0,051 0 0
i=4
0 1,622 1,751 1 0 2,445 1,622 0 1
0,32 1,113 1,431 0,993 0,065 1,931 1,572 0,308 0,892
0,72 0,618 1,044 0,933 0,24 1,336 1,385 0,603 0,562
1,12 0,273 0,694 0,806 -~0,391 0,836 1,109 0,75 0,172
1,52 0,055 0,405 0,631 —0,47 0,453 0,805 0,75 —0,157
1,92 ~0,062 0,191 0,442 —0,461 0,189 0,524 0,64 —0,368
2,32 —0,107 0,049 0,271 —0,385 0,026 0,3 0,472 —0,451
2,72 —0,109 0,032 0,139 —0,273 —0,061 0,147 0,294 —0,427
3,12 —0,088 0,069 0,053 —0,157 -—0,101 0,062 0,141 —0,328
3,52 —0,057 0,08 0,011 —0,061 —0,117 0,028 0,038 —0,182
3,92 —0,025 0,082 0 0 —0,127 0,028 0 0
M3 rabn. 1 npunoxeHus A8 MeJKOro flecKa cpefuen BrucasieM NPHBEJIEHAYI0 TAYGHHY 3aN0XeHHA CBaH B
RAOTHOCTH NpuHUMAEM Ko3POHUHEeHT NPONOPUHOHANLHOCTH rpyHTe.
K=500+800=650 Te/Md. {=0,576-8 =4,6.
2 TopnsoHTa/bHOE TePeMelieHHE Yo B YIoJ NOBOPOTa Yo

Haxonum BcnoMoraTe/sHYIO BeJHYHHY 7

ceueHHs CBaH B YPOBHE [OBePXHOCTH TPYHTa onpeleisie
no ¢popmynaam (36) u (37) npu 2=0

o 10° Kb, — 10°-650-1,4 = 6350 4—b Tipu stom caepyer npuuaTs Ho=H=4,15 1c;
Eel 14,28-10° ’ My = M + Hiy = 4,15-2 = 8,3 1c-M.
a no sel ¥3 Tabn 2 NPHJIOKEHHA HAXOAMM 3HaudeHHe K03d- Tlo Ta61. 7 nps =4 (tak XKak [=4,6>4) u z=0 Ha-
¢uunenTa JedopMauun 9 0 .
xomuM  Fj=1,622; L] =2,445;
o= 0,576 1/x. A= LS A
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R=1,751; L)=1,622.
Hanee mafiaem no popmyaam (36) u (37):
Yo = 0,576!-1:1,28-10‘ ("622'8’3+
+§% 4, 15)==6,6-1(}-s M;
%=m (1,751‘8,3-%-
+ ;—:;—‘:;-4,15) — 3,19.10—* pax.

MaxkcumanpHoe 3HaueHHe H3rHGaIOlIer0o MOMEHTA Haxo-
anM 8o dopmyne (38) npu creayomux sHavenuax Ho u Mo,
B3ATHX C Ko3¢¢duuneHTom meperpysks 1, 2:

Hy=4,15-1,2=5 1¢;
My=8,3.-1,2=10 1c-M.
TIpu sToM BHipaxkeHue (38) mpunHMmaeT BHA:
50
0,576

M_=10F} + L2=10 F2+48,68L%.

ITo moAy4eHHOMY BHIPAXKEHHIO HAfJAeM 3HAYCHHS H3TH-
Gatomiero MOMEHTa NPH Pa3jlYHHX 3HAUYCHHAX 2, HCHOJb-

3ys TaGanunbie BeqmuMHH QyHKkuuii F5 H L3 npn [=4 (cm
Tabn. 7):

- 0,32
opH 2=0,32 unu npy 2= 0.576 =0,55
Mg 33 = 10-0,993 +4- 8,680,308 = 12,6 Tc-M;
npn 2=0,72 uau npy 2 = 272 =1,25m
’ 0,576 ’
My, 95 = 10-0,933 - 8,68-0,603 == 14,65 ‘rc-M;
apr z=1,12 uau npu  Z== 0.576 =1,95 M
M 43 = 10-0,806 - 8,68-0,75 = 14,57 Tc-M;
npH z=1,52 Hau npH z=ﬁ—=2 64 M
’ 0,576 ’

M, 43 = 10-0,631 + 8,68-0,75 = 12,82 1c-m.

W3 npuBejeHHEIX BHIYHCACHAR BHAHO, 4TO MaKCHMalb-
HOe 3HayeHHe M3rnbaiomero momenta Myane=14,57 Tc-M.

HNPHJHOXEHHE 1

METOXHYECKHE NPHHIUNB TEXHHKO-3KOHOMHYECKOA OLEHKH

NPOEKTHBHIX PEWIEHWA CBAAHBIX ®YHIAMEHTOB

1. ObodekruBHOCTL npHMeHeHHsT (YHIAMEHTOB pa3JHY-
HHX THOOB ¥ KOHCTPYxuu#f Moxker OHTh YCTaHOBJeHA
TOJIKO Ha OCHOBE HX BapHAHTHOIO NPOEKTHPOBAHHS M TeEX-
HHKO-3KOHOMHYECKON OLEHKH INPOEKTHHX pellenHi.

IIps oGocHOBaHMAX JOMIKHH paccMaTPHBaTbCA Bee
THIOH QYHZAMEHTOB, OTBeYalOUlHe TeXHHUeCKHM TpebOBaHH-
5iM TPHMEeHEHHS B JAaHHHX HHIKeHepHO-TeOJIOTHIeCKHX Yc-
JIOBHSIX CTPOHTEJBCTBA,

TexXHHKO-3KOHOMHUeCKas OlieHKa BAapPHAHTOB CBafHEIX
$yHIaMeHTOB BKJIIOYaerT:

aHaNH3 TEeXHWYECKOH 1eeco06pasHOCTH H PallHOHAJb-
HOCTH HCIIOJIb30BaHHSA (t)YH}IaMEHTa paccua'rpnaaemoro TH-
ma Hax cBaf Pa3/HYHHX KOHCTPYKURH B paccMaTpPHBaeMbX
YCAOBHAX,

aHasn3 NPOEeKTHHX PeuleHHi B 9aCTH MX KOHCTPYKTHB-
HOIl H 3KCIJyaTalHOHHOA PaBHOHAJEXHOCTH;

CPaBHHTeJbHHA aHaAH3 TeXHHKO-IKOHOMHYECKHX MNOKa-
3atesiefi NPOEKTHHX peleHHi.

CTOHMOCTHHE TMOKa3aTesi N0 CpaBHHBaeMLIM BapHaH-
TaM JNOJMIKHEI PacCYHTHBATLCA JJSI YCJIOBHA OXHOTO H TOroO
XKe pafioHa CTPOHTENIbCTBA B €HHOM YPOBHe HEH Ha KOH-
CTPYKUMH H MaTepHaJW ¢ NPHMEHEHHeM eNHHOH CMeTHO-
HOPMaTHBHOH 6a3bl HJH €[HHHX NPHHIHIOB OIpele/ieHHs
noKa3areJed.

2. TexHuueckas  1ejecOO6pa3HOCTh HCIONb30OBAHHA
cBafi pa3NHYHEIX BHAOB OLieHHBaeTCA:

TeXHHYeCKOfi AONYCTHMOCTBIO NPHMEHCHHS PacCMaTpH-
BaeMBIX BHAOB GYHAaMEHTOB WJH CcBa#dl B 3aJaHHHX TPYH-
TOBHX H JPYFHX YCJOBHAX CTPOHTeJbHOHA IIoUIaAKH (06ec-
neyeHHe M3TOTOBJEHHS (YHIRAMEHTOB NPH rapaHTHPOBAHHOM
Kayectse paGOT, BO3MOXKHOCTb TPAHCIOPTHPOBKH 3JIEMEHTOB
¢yHaaMeHTa 3afiaHHLIX Fa0apHTOB B Npejenax H BHe Npele-
JIOB CTPOMTE/AbHON IJIOLIAAKH, BO3MOXHOCTb HOTPYXKeHHS
cBaii B 3alaHHHIX TPYHTOBHX YCJHOBHSIX A0 TpebyeMhlx OfT-
MEeTOK H T. IL.);

peanbHOll BO3MOXHOCTHIO BHINOJHEHHs pPaboT MO ycT-
poficTsy BHOPaHHHX THNOB (YHAAMEHTOB H KOHCTPYKLHHA

114

cBaifl C yIeToM TEXHHAYECKO#i BOODPYKEHHOCTH CTPOHTENLHOM
OpraHH3amiH, KOTopas OyAeT OCYUiecTBAATHL NPOH3BOACTRO
pa6or;

BO3MOXKHOCTbIO MOJyUeHHs] JONYCTHMOCTH OCaAoK (QyH-
JaMeHTOB H HeOoOXOAHMOi IO NMPOEKTy Hecymefl cIocoGHO-
CTH ¢Ball B 33JIaHHBIX 'PYHTOBHIX YCJIOBHAX.

Tlpu cpaBHeHHH Pa3nnUHBIX BHJOB (YHI2AMEHTOB clie-
Ayer paccMaTpHBaThb TOJIBKO PalHOHaJbHHe KOHCTPYKUHH
910 03HaYaer, 4To:

NpH CPaBHEHHH, HanpHMep, JICHTOYNHX H CBallHHX
(yHI1aMeHTOB HeOOXOAHMO BLISIBHTh NEPBOHAYAJNbHO B KaX-
AOM BHJe palHOHaJbHbIi THH (GyHAaMeHTa W3 BCEX BO3-
MOJKHBIX BapHaHTOB, a 3aTeM CPaBHHTb HX MeXHy coboii,

HeJb3si CPaBHHBATH TILATENbHO NpopaCoTaHHHi BapH-
auT (pyHOaMeHTa c BapHaHTOM s KOHKPeTHOro OOGBeKTa,
B KOTOPOM KOHCTPYKUHH (PYHNaMEHTOB He fABJSAIOTCA ONTH-
MaJIbHHIMH;

B HEJAX COKpalleHHs 4YHCJa pacCMaTPpHBaeMHX BapH-
aHTOB He0OXOJHMO HCKJIIOYAaTh H3 PACCMOTPEHHS BapHaHTH
¢ HH3KHM KO3(Q(HLUHEHTOM HCIOJIb30BaHHA Hecylled cho-
cOGHOCTH CBafi, CYIleCTBEHHO OTJIHYAIOMIHXCA OT eJHHHIIL,
HAH nepepaboTaTh HX, NOGHBasCh NOBLIIEHHS 3TOr0 K03(-
¢unueHTa (nNox Ko3pPHUHEHTOM HCHOJL3IOBAHHSA Hecyilel
cnocoGHOCTH cBaft NMPHHHMAaeTCss OTHOHIEHHe CYMMapHOi
pacyeTHON Harpy3kH OT 34aHHsI HJIH COOPYXXEHHS K CyM-
MapHOji Harpyske, NONYCTHMOH Mo HecymeHd CIOCOGHOCTH
BCex CBail B ero yHAamenTe).

Jasa npaBusbHON OUEHKH CpPaBHHBaeMbie dyHIaMeHTH
JOMKHH OhiTh pa3paboTaHH ¢ yyeTOM oGecriedeHHS OAHMX
H TexX e YCHOBHH 3KCOJAYyaTalHH, PacCYHTAHBl B COOTBETCT-
BHH ¢ HeHCTBYIOLIHMH HOPMaMH Ha OJHHaKOBBHe HarpyskH
C OAHHaKOBOH CTENEeHbI0 HAOCTOBEPDHOCTH pacyeTa H MpH
O/lMHAKOBHIX TIAHAPOBOYHHIX peUIeHHSX HaZ3eMHO# yacTH
H TPYHTOBHIX YCJOBHH.

3 ConocraBieHue TeXHHKO-3KOHOMHUYECKHX IIOKa3aTe-
Aeft GyHIAMEHTOB Pa3JHUHBIX BHAOB BO3MOXHO TOJLKO HmpH
HX PaBHOHAaJEXHOCTH.



B nportdsHoM CJiyuae NPH pacdeTe TeXHHKO-IKOHOMH-
4eCKHX MOKa3ateneli GYHHAMEHTOB Ha €CTECTBEHHOM OCHO-
BaHHM [JOJIKHH YYHTHIBATBCS 3aTPAThl Ha KOHCTPYKTHBHbIE
MEepONpHATH [0 NOBHINEHHIO HPOCTPAHCTBEHHOH XeCTKO-
CTH 3AaHHs, DONOJHHTENLHHe 3aTPaThl NO ero JKcmayara-
1HH (Ha BHEIJIaHOBHe PeMOHTH H RaOJMIOJleHH§ 3a OcajKa-
MH), a TakXe CTOMMOCTb MEPONpPHATHH MO yJydlleHHIO oc-
HOBaHHS.

Ipu cpaBHeHMHM TPOEKTHHX pelleHHi cBafiHux ¢ynna-
MEHTOB TeXHHKO-3KOHOMMYecKue IIOKa3aTeNH AOMyCKaercs
ONPEJeAATh TOJABKO IJS H3MEHJeMOH YacTH HYJeBOTO LHK-
na, TIpu comocraBieHHH cBafHRIX (YHIAMEHTOB JKHJBIX
34aHufl ¢ HBHM3KUM W BHICOKMM POCTBEPKOM, a TaKke cBafi-
HBIX H@ €CTeCTBEHHOM OCHOBAaHHH TEeXHHKO 3KOHOMHYECKHe
NOKa3aTend [OJIXKHbH PACCUHTHIBATBCA JJA BCero HYJEBOro
HAKJa R0 YPOBHS HH3a NEPeKpHTHS NEpBOro 3TaXKa, echH
He HMeeTcsi KOHCTPYKTHBHEIX H3MEHEHH! B Hai3eMHOM yac-
TH 3KaHHS, H ¢ yYeTOM 3aTpaT Ha HX YCTPOHCTBO, ecH
nocneHue NMEIOT MeCTO.

Ans ofecneueHus CPaBHUMOCTH BCe TeXHHKO-SKOHOMM-
YeCKHe MOKa3aTelH NPOEKTHHX PEeUIeHAR (yHAaMeHTOB OT-
HOCATCSA Ha eAMHYIO IJf PacCMaTPHBAEMHIX BapHaHTOB €XH-
HHuy HaMepenns —100 Tc pacyernoft HarpyskH OT 3maHHA
HaH coopyXennsd. Hapsay c 3THM B KauecTse pacdeTHON
eIHHANH H3MeDeHHA IJf OGBbeKTa B HEJOM MOXKHO NPHHA-
MaTk: ANs XHAHX 3ankii —1 M® o6mieli npuBeReHHOA
oW AAM; JAJisi OJHOITAXKHHIX NPOMBIIEHHHX 3XARRE —
1 M? mromlagn, H3MEePEHHOH B OCAX 3JaHHA; AJAd MHOro-

9TaXKHbIX HPOMBILLIEHHHWX 3jAaHuii —1 M% passepryTOR
IJIOaAH 3[aHHA; AJIST OTAEJBHO CTOJIMEX ONOp — OAMH
dyHLaMeHT

YcTanopaentie CPaBHHTENBHOR 3DGHEKTHBHOCTR TPHME-
HeHHA CBafHBIX (yHZaMeHTOB PasJHYHHX KOHCTPYKUHR Ha
OCHOBE CONIOCTAaBJEHHA TEXHHKO-9KOHOMMYECKHX NOKasate-
Jefl TONLKO OAMHOYHHIX cBaff He JONycKaered.

4. TexHUKO-9KOHOMHYECKaA OLUEHKA BApHIHTOB UPOEKT-
HHX pellleHHd (YHAAMEHTOB NMPOH3BOAHWTCA MO OCHOBHHIM H
JIONOJIHHTE/ILHHM TeXHHKO-3KOHOMHYECKHM NOKA3aTeNsaM.

K OocHOBHHM noKa3areJsM OTHOCATCA NpHBeIeHHHe 3a-
TPaTH, ce6eCTOMMOCTD; K HOMOAHATENbHHM — KaNHTaJbHbE
BAOMEHHS B MATepHaJbHO-TEXHHUeCKyo OGasy, ofuiasn ¥
NOCTPOEYHAsA TDYNOEMKOCTb, NPOJOJKHTENLHOCTb paboT,
Pacxoj MaTepmaJos.

B kavecTBe pemalomero MNoKasaTelsi NPHHHMAIOTCH
npuBelleHHHe 3aTPaTH, ompeaeliseMbHe B o6mieM ciaydae ¢
yueroM cebecTOHMOCTH paGOT, KamHTaJbHHX BJOXEHHA B
6a3y, TPYMOEMKOCTH H TPOAOKHUTENLROCTH  BO3IBeJCHHA
$ysanaMenTOB, pacxoia MaTepHANOB.

Kpureprem cpapHuTeNnHOR SKOHOMEUecKOfi 3¢ hekTHB-
HOCTH NPOEKTHHX pelleHHA @YHAaMeHTOB ABJAETCA MHHH-
MyM OPHBEJEHHHX 3aTpaT.

Ilpp  sTOoM pOMKHH  cobmiogatbca  TpeGoBaHHS
TII 101-76 «Texuuueckwe mpaBHia IO 3KOHOMHOMY pacxo-
JIOBaMHIO CTPOHTE/NLHHX MaTePHANOB».

Pacuer ofmel TPYROSMKOCTH XaK CYMMH TPyAO3aTpat
Ha Bcex nepefedjax — Ha NPeANDHATHAX, NpH TPaHCHOp-
THPOBAHHH, Ha  CTPOHTEJbHOA mJOIladAKe — NO3BOJAET
y4ecTh HapORHOXO3AACTBeHHHE H3JEPXKKHM HNPOH3BOJCTBA.
Onpenienente TOMBKO NOCTPOEHHON TPYNOEMKOCTH OTpaxa-
€T JIMmb OTpacNeBoli TNDHAUMN TEXHHKO-5KOHOMHUECKOH
ONEHKH NPOEKTHHX PelleHH KOBCTPYKIHAM.

CpaBHHTenpHA SKOHOMHUeCKast 3¢deKTHBHOCTE npo-
eKTRHX pemenufi QyHRaMEHTOB MoOXeT ONpelelfAThC Ha
OCHOBe COMOCTaB/eHHS TOJIBKO CeGecTOMMOCTH HJIH CMETHOMH
CTOMMOGTH HX ycTpoficTBa B CJIyuasx, ecJH:

pasuima B ceGeCTOHMOCTH ycrpefictBa (YHIAMEHTOB
To CpaBHEBAeMWM BapuaHTaMm cocraBaseT Gonee 5%;

NPOHSBOJACTBO aHANMH3HPYEMRIX KOHCTPYKUHA GyHIamen-
108 He TpeGyeT JNOMOJHHTENBHHX KAaNHTANBHLIX BJIOMXKeHHN;

SKCIMIyaTauHOHHAsT HafeXKHOCTb SAaHHA, (QyHAaMeHTH
KOTOPHX COHQCT&BJIAIOTCA, OJHHaKOBa.

NNIPHNIOXEHHE 2

ONPEAENEHUE MOAVIA AECLOPMAUHH TPYHTOB £ NO PE3VJILTATAM

KOMNPECCHOHHDBIX HCIILITAHHNA

CyniecTBylollie METOAH pacyeTa oOcCajoK ¢yHaameH-
TOB (B TOM W9HCAe KycToB cBafl) 3jaHmit u cCoOpyXeHH{
ApeRycMaTPHBAIOT dcHONb30BaBHe Moxyntefi apedopmanui
rpyntoB £, KaK NpaBWio, ONpeACNeHHHX N0 pe3yAbTaTaMm
HCNEITAHHA TPYHATOB IITaMNOM CTATHUECKHMH Harpy3xamu.

Moaynr nejpopManuu, noAyieHHHe RO pe3yAbTaTaM
KOMINPECCHOHHHX WCHHTanwh, ¥3-3a HECOOTBETCTBHS YCJO-
BHit ucHHTAaHHA I'DYHTAa B KOMOPECCHOHHOM mpuGOpe ycio-
BHAM JedopMmallHii FPYHTa B HaType HO cBOelt BeJHUHHe
OKa3HBalOTCSI MEHbIIHMH, 49eM MOAYJAn AedopMmanail Tex
e TPYHTOB, NOJYYaeMuieé NPR INTAMAOBHX MCHNTaHHAX.

BennunHy Moayas pebopmanan rpynra E, coorser-
CTBYICIIEro pPe3y/bTaTaM UITAMIOBHX HCNRTaHHA, MOKHO
onpeieNwTy NO BeAHUMHE MOAYAR Zedopmaumu rpynra Fy,
TOJMYYEHHOrO N0 Pe3ysibTaTaM KOMINPEeCCHOHHBIX HCHBITaHHHA
no gopmyne

E=mKE“, (l)

rae My — KOPPEKTHPOBOUHHA KO3(QGhHIUHEHT, BEJIHIHHY
KOTCPOTO JINA ANMOBHAJBHEX, AC/MOBHANLHMX
H 03€PHO-JEAHHKOBHX TFJIHHHCTHX TPYRTOB OT
TEeKY4enAacTHYHOA A0 TYTONJACTHUYHOR KOHCH-
CTEHIHH MOXHO APHHHMAarth no Tabuule.

Kosgduupent m . npu xosddnunenre nopucrocTn
BHA TpYHTa €, PABHOM
TpyATa
0,4/0,5]06]0,710,810,9 1 j1,111,211,3 (1,4
Cynecn 41 413,51 3|2 | —|—|—1—|—|{|—
Cyrouukul 5| 514,5{ 4|3 |2,6|l—|—| —|—1{—
Taunsl — 1} —]6 615,5|5 |4,51418,5{2,5] 2

NPHIOXEHHE 3

ONPEAEJNEHHE COCTABA H OBDEMA HH)XEHEPHbBIX H3bICKAHHN
AJis NPOEKTUPOBAHHUA #VHIAAMEHTOB U3 BHCAYMX CBAH

KareropHa c/0XHOCTH TPYHTOBHX YcioBHfi B TaGanue
MPHHAMAETCA.

fnepsas — OAHOCJ/IONRAN HJAH MHOro¢Aofimas No cocra-
BY TOJILA [PYHTOB C NPAKTHYECKH FOPHIOHTAALHHIMH HAH

cn1a60 HAKIOHHHMH CJIoAMH (YKJAOH TpaHHI cioeB He 6o-
aee 0,05), B npedenax Kaxporo /oA rpysTsl OXHOPOAHBI
1o cBOfcTBaM,
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X epaKTepHLTEKA NPOSKTH-
PYEMOTO 3AaHER
HAR ¢OOPYIXERUs

CocTas H3WCKaRHA

O6beM HanickaHRE NPA KaTerOPpHH CAOKHOCTH FPYHTOBRIX YcJjoBuA
NPHMEHHTENLHO K cBallHuM ¢yrRaMenTaM

nepsoh

BTOpOR

TpeThei

I'paxaaHnckae sKaHAs RO
9 staxeli BK/IIOYIHTEASHO
¢ Harpy3kaMH oT Hecyuigx
cTen Ha &ynzameHr me
Gosee 50 Tc/M H mpomsiul-
JIeHHHE COOpYXeHHs ¢ Ha-
rpysKaMH# Ha KOJIOHHY
kapkaca me Gosee 300 Tc
npR MaccoBofi 3acTpofike

BeHTapHOft cBan
Maznoro ceueHns

Ha Kakaofi KOHKpeTHOA
rayGuHe B npesesax OfHO-
ro HHXEHEPHO-I'e0JIOTHYe-
CKOTO 9jieMeHTa

1. Bypente cusa- | [To cerke 70X70 M, no Be | Io cerre 50)X50 M, | ITo ceTke 30)X30 m,
KaH mMeHee ! CKBaXHHH Ha | HO Hé MeHee | HO He MeHee
Kaxjoe sxanue (coopy-|{2 ckBaXHE Ha|2 CcKBaXHH Ha
XKeHHe) Kaxaoe sfaHHe Kaxjoe sjanue
2. JlaGoparopuuie | He menee 6 onpenenennt | To ke, 4TO AAA NEPBOR KaTeropru
HCCAeAOBAHHSA KaXZAO0ro rnoxkasare/is B
TPYHTOB npesienax OAHOTO HHKe-
HEPHO-IeOJIOTHIECKOTo 3/1e-
MEHTa
3. Craruueckoe ITo cetke 35X35 m, Ho | Io ceTke 25X25 M, | ITo cetke 15X15 M,
30HAHPOBAHHE He MeHee 2 TOYeK Ha | HO He MeHee 3 To- | HO He MeHee 5 To-
KaXpzoe 3faHHe geKk Ha KaxZoe|49eXx Ha Kaxzaoe
3naHue 34aHHe
4. Henuranua uB- | He menmee 3 scnurasuii | To Xe, uTo as1a neppofi KaTeropHu

I‘ga}mancxue 34aHus A0
16 sraxefl BKMOYHTENbHO
€ Harpyskamu OT HeCyIIHX
creH Ha ¢QyHIaMeHT He
Gosee 300 T¢/M u mpoMBIILI-
NleHHHe COOPYXeHHs ¢ Ha-
IPY3KaMBE Ha  KOJOHHY
Kapkaca me Gosaee 2000 tc

Bypenne
KHR

CKB&-

ITo cerxe 50)X50 M, mo
He MeHee 2 CKBaXHH Ha
KaXAoe 3aaHHe

o cetke 4040 M,
HO He MeHee
3 ckBaXuH Ha
KaxXpoe 3laHHe

Ilo cerke 3030 M,
HO He MeHee
4  CKXBaXHH Ha
Kaxioe 31aHHe

2. Jlaboparophhie
HCCJIeAORAHHA
IPYHTOB

He menee 6 onpemesieHuit
K&XJ0ro MoKasaTels B
mpeaenax ORHOrO HHXe-
HEPHO-Ie0OrHIecKoro 3/1e-
MeHTa

To ke, 9TO AJid NEPBOH KATETQPHH

3. Craruyeckoe
30HAMPOBAHHE

[lo cerke 25X25 M, HO He
MeHee D TOUEK Ha KaX-
Ioe 3laHHe

ITo cerke 20)X20 u,
HO He MeHee 7 TO-
YeKk Ha Kakpaoe
3] aHHe

ITo cerxe 15X15 u,

HO He MeHee
10 Towek Ha KaxX-
noe 3JaHHe

4. Tpeccuomerpusn

He menee 6 ncenmrauuil B
npefesiax OAHOrO HMHIKE-
HePHO-Te0OTHYECKOro sJe-
MeHTa

To xe, 9T0 &8 NepBON KaTeropHH

5. Henuranss  nH-
BeHTapHO# cBam
MaJIOro CeYenHd

6. Ucnuranus Ha-
TypHOf cBan

He meHee 3 wucnutauufi
HHBeHTapHOHK cBad u 1 He-
NHTaHAs HaTypHOf CBaH
HA KaXiof KOHKpeTHOH
rayfune B mpeaesax Of-
HOIO HMHIKEHEepHO-reoJIorH-
YeCKOrQ SJIEMEeHTa,

To ke, ¥TO AAA NepPBOfi KaTeropHa
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Hpodorrenue rabruys

XapanrepucTHKa NIpOeK-
THPYEMOro 3JaHHEA
BAM COOPYWERHA

CocraB H3BICKAHHHA

OfbeM HIBICKAHESI DH KATEI'ODHA CJOKHOCTH IPYHTOBHX YCJAOBHA
IPHMEHHTENbRO K cBaflinM dysxamMedTaM

nepsot

BrOopoft

TpeTheft

BoicoTHHe IXKeCTKHe 37a-
HUA M coopyxemas (16—
28-sraxune 3RaHHA, CH-
JIOCEEe XOoplyca, AOMEH-
gwe neun, NPOMHINLIEH-
HHle TPYy6H), a Takxe
upouNe 3AAHHA U COOPY-
XKeHMsi C HAarpy3kod Ha
KOJMOHHY Kapkaca GoJee
2000 Tc

1. Bypenne
KHH

CKBa-

ITo cerke 4040 M, HO He
meuee 3
KaxJaoe 34aBHe

[Mo cerxe 30X30 m,

Io cerxe 2020 M,

CKBAXUH Ha | HO He MeHee | Ho He MeHee
4 cKBaXXHH HA KaX- | D CKBAXKHH Ha KaX-
J0€e 3ganne Joe 34aHHE

2. Jlaboparopusie
HCC/eAOBAHUA
TpyHTOB

He Menee 6 onpenenennit
Ka)KAOro MoxKaszareas B
npejenax ORHOPO RHNe-
HEpHO-Te0JOr HYECKOro 3ae-

MeHTa

To ke, 94To An9 NEpBOfi KaTeropuu

3. Cratuueckoe
30HAUPOBaHHE

ITo cerxe 20020 M, HO Re
Menee 6 ToueK H3 KaXK-
Roe 3janne

Io cerke ¥5)X15 w,

ITo cerke 10X10 m,

HO HEe MeHee § HO He MEHee
8 Togek Ha XKaxkpgoe | 10 Todex Ha KaX-
3Aatue Aoe 3RaHUe

4. TlpeccHomerpus

He mesice 6 penniranul B
npeAesax OHHONO HHXKe-
HepHO-Te0JIOTHYECKOro VIe-
MeHTa

To ze, 9T0 Anf NepBON KATErOpHH

5. Ucnuranus
WTamMnom

He wmenee 2 wucnwrammh
Ha KaxAolt KOHKPeTHOR
rayGune B mpefenax oxHO-
ro HHKEHePHO-TeoNIOrHIe-
CKOTO 3JIeMeHTa NPH OT-
KJIOHeHHH De3yJbTaTOB OT

To ke, uTo Anga nepBolt Kareropuu

cpeanero He 6ogee 30%

BTOpan — ofnocaoftHan HAM MHOrocnofiHag Mo cocra-
BY TOJILA TPYHTOB € HEAOCTATOYHO BHILAEPIKAHHLIMH TpaHH-
HaMH MEeXZY CROAMH (YKJOH rpaHHI cjoesB He Gosee 0,1),
® npeaenax CJOeB TPYHTH HEOZHOPOAHH TNO cBOficTBaM;

TpeThA — MHOrOCJIOHHAA N0 COCTaBy M HEONHOPOXHAs
00 CBOACTBAM TOJIIA T'PYHTOB C HEBLIJEDMAHHBIMH TpaHH-
naM# MeXay caodaMH (ykjaoH rpanun caces Goaee 0,1),
OTAE/BHLE CJIOH MOTYT BHKJIHHMBATHCA.

Hanckanna mo Buiaam padoT AOMKHH NPOBOAHTHCH
B NOCKEAOBaTeNbHOCTH, yKasanHo#i B tabaune. JlaGoparop-
Hie HCCACAOBAHMA TPYHTOB NPOBOAATCH NAPAJNNSIBHO CO
CraTHUeCKHM 3OHAHDOBAHHEM H mnpeccrHomerpdefi. Mecra
AcnuTagAli HATYpHHX cBafi H HHBEHtapHuWX csaft MaJjoro
CedeHHst ROJIKHH DacnojaraTbCa Ha paccrosHud 1—2 M
OT CKBaXHMH H OT -TOYeK CTaTHUECKOrO 30HAHPOBAHHUA.
CKBaxHAW M TOYKH 30HAHPOBAHHA AO/IKHH PACHONaraThCs
Ha TOM K€ pacCTOAHHH HLPYT OT Apyra.

Hawmeuennasn nporpammoffl rayéuna nOTpyKeHas HH-
BeHTapHHX cBaf® MaJIoro ced9eHHs H HATYpHHX cBafl Zas
HCTIBITAHHA JOJMXKHA KOPPEKTHPOBAThCA N[O pe3yibTaraM
OypeHHus H CTaTHYeCKOTO 30HAHPOBAHEA.

Tlpu onunounoft sactpofike 3ganmaMH A0 9 sTaxeh K
COOpPYIKEHHSMH C Harpyskolt Ha Kononuy go 300 Tc gHcj0
CKBAXXHH M TOYEK CTaTHYeCKOro 30HAHPOBAHHA YBEJHUHBA-
eTcs B 2 pa3sa OTHOCHTEAbHO YKa3anHux B TaGamnie.

Ilpy oTcyTCTBHH JaHHHX O KosdPHUHEeHTe Bepexopa
B 0COOBIX TPYHTOBHX YC/IOBH®X OT HHBEHTapHOX cBaH Ma-
JIOTO CEUeHHA K HATypMofi, a TaKXe mpu aawHe cpai 6o-
Ace 12 M HCOHTAHAS KHBEHTAPHHX CBall 3aMEHAIOTCH HCIH-
TAHHAMH HaTypHHX, IlpH npoexkTHpoBaHHH HaGHBHHX cBak
HATYpPHHE HCOHTAHHS NPOHIBORATCA BO BCEX CaydYasx.

IIpu ropmsosTanbHMX Harpyakax Gosiee 0,05 or sep-
THKQJIbHOX XOJ/DKHW HAMEYATHCH HCNHTAHES HaTYPHHX
cpaft craraneckof ropHsOHTaAnLHOfi Harpyskoi.

Ecan Ha naomajxe 3aJeraloT PHXJALE yecdaHue rpyR-
TH HJIH TIHHHCTHE IPYHTH C NOK33aTejieM KOHCHCTEHLHH
>0,6 7 He HameuaeTcf IpOpe3Ka STHX TPYHTOB CBAfMHE
Ha TOJIHYI0 MOQIIEOCTb, COCTaB, 00beM H METORHKA H3HCKA-
TEJbLCKAX palOT QppefesisioTcs HAAHBAKYANLHO.

Hsmenenne BHROB B Qb paloT NPOTHB PEKOMeH-
AyeMHX B TaGiHue ROAXHO GnTb 0OOCHOBAHO H COTJIaco-
BaHO ¢ opranpsauuefi, BHAapwiel TeXRHYECKpe 3afaHHe.

NPHINOXEHHE 4

PACHET HECYIER CNOCOBHOCTH CBAH-OBOJIOYKH C rPYHTOBHIM AAPOM
C YYETOM CONPOTHBJIEHHA IrPYHTA HA EE BHYTPEHHEA NOBEPXHOCTH

Hecymas cnoco6nocts P, 1c, cBafi-0600€K ¢ BHYT- kawmell BHEMKO TPYATa HS NMOJOCTH C YUETOM COHNPOTHB-
peHuuM Ruamerpom xo 1,5 m, We sanonsseMmXx GeToHOM JeHus rpyHra Ha Buytpeuneli GOXKOBOR NOBREPXHOCTH (npH

B morpyXaeMux Ge3 BHIEMKH HAR ¢ YacTHYHOX Heomepe-

YCI0BHE OCTapJ€HHs Ha KOHEMHOM 9Tane UNOIrpPyXeHHs
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IPYHTOBOrO €pa BHCOTO# He MeHee JBYX HAHAMETPOB),
onpexgensercs no Qgopmyie

D = m(mny RF - u, Zmy, fi la; -+ mp g Imny fi ts:),

§))

rae  m-——KospdEnHeAT ycaOBHA PaGOTH, NPHAUMAEMHIR
paBHLM 1;

Mg, — NONPaBOYHHA  KO3(UUKEHT,  YIHTHBAIOUWIMN

BiHsinEe Chocofa NOrpyxeHHs CBaH-060A0UKH
Ha CONPOTHE/IEHHE TrPYHTa MO HHXKHHM KOH-
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CxeMa IrpYHTOBHX YCAOBHR

I —rnuna Ip=04; Il —cyraumox Iy =0,5: IIl —ramuma Ip =0,3;
IV — necok wesnxmft nunesatwit, V — ramna [7=0,7; VI — rauna
I =1,1; VI[ —ramna Iy =1,1; VIII —ranna Iy ~0,5; IX — ramna
Iy =0,5; X — necox menksfi cpenmeft mioTHOCTH; X/ — mecox Mea-

KHA cpefiHel NAOTHOCTH BopoHAacHmeHAH#N; XIJ — necoxk Menkuit
BOAOHACKIMEHHEIA

LOM cBaH, NpEHHAMaeMHit mo Ta6a. 3(3) raamu
CHull 11-17-7%;
R — pacvernoe conpormBireHHe IpYHTa MOA HHKHHM
KOHIlOM CBaM-060JMOUKH, TC/M?, omnpenessiemoe
no ta6a. 1(1) raasm CHuil 11-17:77;
Fy — niomans onHpPaHHs CBaH-0GO/MQYKH, M2, IPH-
HHMaeMas PaBHOA IJIOMajgH HONEPeYyHOro ceve-
HHS HEeTTO, T.€ WJIOoImaAy KOJbla;
U — HaPYXKHHI AepUMETP CBaH-OGOMOUKH, M;
my, — NONPaBOSHHEA  KO3(DOHUHEHT, yIHTHIBAIOUIHI
BAHfAHKE cnoco6a MOrPy>KeHHS cBaH Ha CONpo-
THBJeHHe TpPYHT2 Ha GOKOBOR NOBEPXHOCTH,
opuHuMaemoi no rtaba. 3(3) raasm CHall
11-17-77;

2

18

Tabnuma 1

o=
-
w| &8 X w
S5 apaKTepHCTHKA A N
§ E’&:; rpynTOB % x f"ﬁ:’/u"’
=| & > E|F
1] 0,2 | I'muna IL=0,4 0,35]0,41 0,9 0,12
2] 0,8 Cyranuok 1,02]0,9( 0,9 0,82
1L=0,5
3{ 1,9 [ Cnuma I;=0,3 [2,93]1,2] 0,9 3,17
4| 2,85] Iecok Menkmit |2,42(0,7] 1 1,7
NBIEBATHIH
Tanna;
51 4,2 I1;=07 0,922 0,9 1,66
6| 5,25 1,=07 1 {0,1/0,9 0,09
7] 5,85 I,=1,1 0,6 |1,1]0,9 0,59
8{ 7,3 fp=1,1 0,6 {1,8{0,9 0,97
9 9,2 1L=0,5 2,66 2 0:9 4178
10 | 10,6 1,=0,5 2,7110,81 0,9 1,95
11 | 11,55 1,=05 2,7311,1] 0,9 2,71
12 | 12,85 Ilecox meaxuit {5,0111,5] 1 7,61
cpeiHed NJOT-
HOCTH
13 114,6 | To xe, nacw- |5,08]2 1 10,16
HIeHHBIK BOJAOK
Zmn,filgi=
=36,23 Tc/M

fi — pacuerHoe conpoTHBNeHHe i-fO CJIOH TPYyHTa
OCHOBaHHA Ha HapyXKHOH NOBePXHOCTH ¥ B Mpe-
Zejnax TPYHTOBOro sjapa BuicoTod He Gogee
IBYX JAHaMeTpPOB Ha BHyTPeHHefdi NOBEPXHOCTH
cBau-060/i04kH, TC/M2?, mnpuHEMaeMoe IO
Ttaba. 2(2) CHull 11-17-77; npu 3TOM TOJIIH-
Ha C/OEB H CpeRHsA rAy6GHHA PaCHOIOXKEHHS
C/I0OEB TPYHTa B IMpejiejiax TIpPYHTOBOro sjapa
OpHHAMAeTC TaKOi ke, YTO H AJA COOTBET-
CTBYIOIHX HAPYXKHHX CJIOEB;

lg; — TOJNMMHAA i-TO CJIOA TPYHTA, CONPHKACAIOUIEroCs
¢ HapyXHoit 60KOBOH NMOBEPXHOCTHIO CBaH-060-
JIOUKH, M;

mpg — NOMOJIHUTENbHEA KO3 dHUHeHT ychaoBuii pabo-
TH, Y4YHTHIBAIOUIHIA OCOGEHHOCTH CONPOTHBJICHHS
TPYHTOBOTO s/ipa IO BHYTPeHHEH IOBePXHOCTH
CBaH-060/I0YKH, NPHHHMAeMulli PaBHHM ‘1 nJas
BCEX TPYHTOB, 32 HCKJIOUEHHEM CYMECH C KOH-
cucreHuneli />0 H CYIJIHHKOB H TJIHH C KOH-
cucrernuueir 1.>>0,5, ans KoropHXx my=0;

Ug — BHYTPEHHN{I NepuMETP cBaH-0GO0JOUKH, M;

lg; — ToMmuHHA §-TO ClIOf TPyHTa (TPYHTOBOTO AX-
pa), M, CONpHKacalollierocsi ¢ BHyTPeHHe#i 6o-
KOBOH NOBEPXHOCTBIO CBaH-0GOJOYKM, NpHEEM
HpH BHCOTe TPYHTOBOro siipa Golee ABYX AHa-
METPOB CBau-000JI09KH B Pacqu BBOAHTCSI Bbl-

coTa rpyHroBoro sapa Xlg;, paBHas He Gojee
OBYX IHAMETPOB CBaH-0GOJOYKH.

Tipamep 1. Tpebyercs onpemenutTh HECYIyio CHOCOG-
HOCTb KeJ1e306eTOHHON CBau-0GONOUKH HAPYXKHHM AHa-
merpom 1,2 M, BHyTPeHHHM auvamerpom 1 M, AsuHo# 17 M,
norpyxenHoi subpatopom tHna BII-80 Ha rayGuny 15,6 M



Ta6auuna 2

. IayGrHa
crion £ cepe Ry ‘2 b Igp M| mu, | mofyly; veim
1 13,4 5,04 { 0,4 1 2,7
2 14,6 5,08 { 2 1 10,16
mu,Zf il 5;==12,86

u onHparwlueiics Ha necyaHuf rpyHt. I'pyHTOBHE ycJoBHS
NpUBEJEHH HA PHCYHKE

Pewenue Ilpu onpeseneHHH CONMPOTHBJACHHH HA BHYT-
peHHedi TNOBEPXHOCTH CcBaH-OGOJOYKH YYMTHBAKTCA [Ba

CJI0Al MeCKa MeJKoro cpepHefi mroTHoctH. Pacuer npusezen
B Tabn. 1.

Ilpu ompeaeieHuH CORPOTHBJEHHA Ha BHYTDeHHedl no-
BEPXHOCTH CBaH-060JI0NKH YUYHTHBAIOTCA ABa CJioOA HeCcKa
MEJKOTO cpenHefl NIOTHOCTH. Pacuer npHBefieH B TaGa. 2.

IToncrasus nosyyeHHHe KaHHHE B uyay (1), onpe-
nejisieM HECYHLyl0 CHOCOGHOCTb CBaH-0GQMOMKH:

D = m (my, RFy+ ug Iy, fi lu; Myt Emp, [ lat) =
=1(1,1.293,6-0,346 - 3,77-36,23 4 1.3,14.12,86) =
= (111,6 - 136 4 40,4) = 287 Tc.

PacuerHas Harpyska IO TPyHTY OCHOBaHHs HAa CBAaM-
0GOvNOYKY

NNPHIO)XEHHE 5

TABJHHA JJAA APEABAPHTEJIbHOA OUEHKH PACYETHOW HATPY3KMH,
JONYCKAEMO¥ HA 3ABUBHBIE JKEJIE3OBETOHHBIE CBAH

T =
E é.: 5’ g Pacuernas Harpyska Jollyckaemas Ha cBalo, TC, IIDH OCTATOYHOM OTKase, CM, OT OJHOr0 yxapa
" §.s 5 g
gg 5 3 bl
gox| E 5y 0,2 0,3 04 0,5 0,6 0,7 08 09 1 1,1 1,2 1.3 1,4 1,5
£E2] 03
§ «~| 5 25X251 51,31 41,3135,4(31,3]283}26 24,1122,6(21,3]2,2{19,2118,3]|17,6{ 16,9
Qa"g 30%30} 58,3 | 46,8 | 40 35,3 131,8) 29,2 27 25,2 | 23,7 22,5| 21,3 20,3 19,5 18,6
=§_‘§ 6 26X251 50,31 40,5 34,7 30,7 27,71 25,51 23,6 {22,1120,8 19,81 18,8 17,9} 17,2 16,5
= 8% 30X30| 56,9 | 45,6 | 38,9 | 34,4 | 31 28,4126,3)24,6|23,1|21,8]|20,7}19,8]18,9] 18,1
S8} , |s0x30|55,5] 44,638 |33,6/30,2{27,712 |21 |2,5]|21,3|20,2]|19,3]18,4]|17.6
:=( 25X25} 49,4 | 39,7 | 34 30,127,225 23,2 | 21,7120,4)19,3| 18,4 | 17,5| 16,8 | 16,2
= 5 25X25] 65,6 | 53 45,6 [ 40,4 { 36,6 | 33,6 | 31,2 29,3} 27,56 26,2 25 24 23 22,1
a 30x30) 75,9 | 61,2} 52,4 | 46,3 | 41,91 38,4 135,31 33,4 | 31,5| 29,8| 28,4 ] 27,21 26 25
% 6 256X251 64,8 | 52,3 | 44,4(39,8136,1(33,2130,8}{29,2127,2125,8124,6123,41{22,421,6
= 30X30| 74,5 | 60 51,3 | 45,4 | 41,1 | 37,7 | 34,9 | 32,7 | 30,8 | 29,2 | 27,8 | 26,6 | 25,4 | 24,5
= 7 25X25] 64 51,7 44,3]39,3}35,5}132,6¢30,2)]28,4|2,8]2,5/|24,3]}23,3)22,3]21,4
; 30x30) 73,2 | 58 50,4 | 44,6 | 40,3 | 37 34,21 32,1 30,2|28,6]27,2126 25 24
- 8 30x30| 72,1} 58,1 | 49,71 43,9({39,6}36,4|33,8]31,5]29,7|28,1{26,8}25,5]24,5] 23,6
s 35X3b) 79,6 | 63,8 | 54,4 | 48 43,21 39,7136,7| 34,3|32,3130,7|29,2({27,9]26,6125,6
]
g 9 30X30170,4157,4| 48,7 | 42,9 | 39 35,9(33,3|31,1|29,3}927,7|26,4]25.2]| 24,1 23,1
§ 35X35) 78 &3 53,8)47,2)42,6139,1)36,3}33,8;31,8}30,1}28,6}27,2]}26,1)25
-1 10 30X30{ 69,9 | 56,4 | 48,2 | 42,51 38,5 | 35,3 | 32,8 | 30,7 | 28,9 27,3 | 26 24,8 1 23,7 ] 22,8
Q 35%X35] 76,7 61,6 52,7 | 46,6 | 42 38,4 135,6]332131,2]29,5] 28 26,71 25,6 | 24,5
3 11 30301 69 55,8147,4| 42 38,1134,83132,4130,3128,5]926,9]26 24,41 23,4 22,6
E 35X35( 75,4 { 60,6 | 51,7 | 45,8 | 41,3 | 37,7 | 35 32,7 30,71 29 27,6 | 26,3 | 25,1 1 24
§ |2 [30X30[68,5)|54,9]46,6|41,5]37,5|34.5(31,9]2,8]28,2)| 2,6 25,324,122} 22,2
= 35%35( 74,4 159,950 |45 |40,6|37,2|34,5(32,2(30,228,6]27,1]259]24,8]|23,7
~1 6 j30x30{114,8| 92,6} 79,8 70,5 | &4 59 54,6 1 61,5 48,8 | 46,3 | 44,2 [ 42 40,4 ] 38,9
00“?; 7 |30X30]112,9 9!,6 78,6 | 69,9 | 63,4 | 58,4 | 54,4 | 50,8 | 48,2 | 45,6 | 43,4 | 41,7 | 40 38,5
S5 | g |30x30[112,2] %0,8] 78 | 69,3 62,8 |57,8)53,8|50,5|47,7 | 45,2 | 43,1 | 41,2 | 39,6 | 38,1
% 35X35( 127" |102,5| 88 | 78,1 [ 70,7 | 65" | 60,4 | 56,7 | 53.1 [ 50,6 | 48,1 [ 45,8 | 44,2 | 42,6
=E | 9 30X30] 111 89,8} 77,1} 68,5]62,2157,253,3(49,9| 47,1 | 44,8 43,2 /40,8 39,3 | 37,7
2 e 35X35{125,4| 101,3] 86,9 | 77,1 | 69,9 | 64,2 | 59,7 | 56 52 50 47,71 45,6 | 43,6 | 42,1
]
§: 10 30X301110,3| 89,2} 76,6 | 68,1 | 61,7 | 56,8 | 52,9 | 49,6 | 46,8 | 44,4 | 42,4 | 40,6 | 38,9 | 37,5
2 o 35X35] 123,91100 |} 85,8} 76,1 | 68,9 } 63,4 | 58,9 ) 55,2 | 52,1 | 49,4 | 47,1 | 44,9 ] 43,2 | 41,4
‘:(g 11 30X301109.3| 88,4] 78 67,6'| 61,2 [ 56,3 | 52,4 | 49,2 | 46,4 | 44,11 41,9 | 40,2 | 38,6 | 37,1
= 35X35(122,7| 99,1) 84,9) 75,4 | 68,3 | 62,8 | 58,3 | 54,6 | 51,6 | 48,8 | 46,5 | 44,5 | 42,6 | 41




Hpodoaxenue npus. 5§

E)
Eé. 5 Pacrersan farpyska, AoNyCkaeMas ga cuao, TC, NP OCTATOYHOM OTKase, CM, OT ORHOrO yAapa
m

] = .9 1 1,1 f f ¥ v
E5%l 3 53 02 | 08 | o4 | o5 | os | o7 | 08 | © L2 | 18 | 14 | 15
. 35] 1o [d0xs0[108.3] 86| B3| 6.8 [ 0.6 [ 55,8510 | 48,71 40,51 48.0 1 417} 30,9 B8 36,8
5E5 35%35|191.6) 98.1| 84,2 | 74,6 | 67,6 | 62,1 | 57,7 | 54,1 | 51 | 48,4 46,2 |44 | 42,4 40,8
2.8 3sx3sl120,5| 97,5! 84,5 |74 |65,9)|61,5]57,2|53,6]50,6|48,1145,8 43 |41,9{40,4
3% 35%38]119,2| 96,5| 83,6 | 73,4 | 65,6 | 61" | 56,6 [ 53 | 50,1 | 47,4 | 45,3 | 43,3 | 41,5 | 40
*‘15 35%35|118,5| 95,5] 81,6 | 72,4 | 65,6 | 60,5 | 56,1 52,6 | 49,6 | 46,8 | 44,7 | 42,7 | 41 39,4
i 35%x35| 117 94,9 81,1} 72 65,11 59,8 | 55,6 | 52 49,1 | 46,6 | 44,5 | 42,4 | 40,6 | 39,1
& 25%95( 59,9 | 48,4 { 41,56 | 36,8 { 33,3 | 30,6 | 28,4 2,6 | 25,1 | 23,8 [ 23,1} 21,7 20,8 § 20
Y 30%30| 68,9 | 55.4 | 47,4 | 41,9 | 37,9 | 3408 | 32,3 | 30)2 | 28,4 | 27" | 25,7 | 24,7 | 23,4 | 22,5
. o5x25| 59 | 47,7 40,8 | 36,2]32,8|30,2}28 |261]24,7]235]|223|21,4]|20,4]197
§~ 30X30| 67,6 | 54,4 | 46,5 | 41,1 1 37,2 | 34,1 | 31,6 [ 29,6 | 27,8 | 26,4 | 25,1 24 123 |22
g 25% 25| 58,2 | 46,9 | 40,2 | 35,71 32,3 | 20,3 | 27,5 25,8 | 24,3 23,1122 |21 120,1 19,4
1 30x30| 66'3 | 53,3 | 45.5 | 40,3 | 36,4 | 33.3 | 30,0 | 28,9 | 27,2 | 25,8 | 24,5 | 23,4 [ 22,5 | 21,5
XS 30%30} 65,2 | 52,4 | 44,8 | 39,6 | 35,8 | 32,8 | 30,5 | 28,4 2,8 | 25,81 24,21 23,1]22,1]21,2
Of 35%38| 71.8 | 57.5 [ 49,1 | 43,3 | 39’ |35.7[33,7(30,8| 29 |27,4]26,2|253]24,2|228
E 30x30| 64 |51,3]|44,1]3 |35 |azs|30 |28 |264{2 |23,7]2.6]21,6]208
2 35%x35| 70,5 | 56.8 | 48,2 | 42,6 | 38,3 | 35,2 | 32,6 | 30,3 | 28,5 | 26,9 | 25,7 | 24,4 | 23,2} 22,3
g 30x30|e3 |s1 |435(38 |347[31,8(20.4| 27512 [24,6]23,3]22,2]21,2]20,5
asxasl 70 |56 |47.4|41,8|37,6|34,5]31,8]29,7|28 |26,4|2 |23,8]|22,8|2L1.8

Tuseabinfi C-330, macca 2,5 7
{mTanroBLii)

o5x25| 72,2 [ 58,3 [ 50,1 | 44,5 [ 40,3 | 37,1 [ 34,5 [ 32,4 { 30,7 | 28,9 | 27,6 | 26,4 | 25,4 | 24,4
3030|846 | 68,3 | 58,5 | 5109 | 47’ | 43’2 | 40,1 | 37,5 | 35,4 | 33,51 32" | 30,6 { 29,3 | 28,2
95%25| 71,3 | 57,6 | 49,5 | 43,9 | 39,8 | 35,7 34,1 | 32 [30,2| 28,6 27,326,125 |24,1
30%30] 82" | 66.1 | 86,7 | 50,2 | 45.4 | 41.5 | 38,8 | 36,3 | 34,2 | 32,5 | 30,8 | 29,5 | 28,3 { 27,2
3ox30{81 |653}5 |49,6}44,9}41,3}983}359}33,8}32,1}305}20,2]28 |29
35Xx35| 90 |72,4|61,9]54,7|49,5]|45.3|42 |39,3|37 |351]33,3]31,8]30,4]293
30x30( 79,9 | 64,3 | 55,1 | 48,8 | 44,2 [ 40,6 | 38 | 35,3133,3(31,7|30,128,7(27,6(26,5
35x35| 88'7 | 71,3 | 60,9 | 5309 | 4877 | 4407 | 41,4 | 38)7 | 36,4 | 34,5 | 3208 | 31,3 | 29,9 | 28,7
sox30| 78,8 | 63,6 | 54,5 | 48,2 ! 43,7 | 40,1 | 37,2 | 34,8 | 32,9{ 31,1 | 29,6 | 28,2 | 27,1 | 26
35%35| 87.4 | 70,2 | 60" | 53,1 | 47,9.| 43’9 | 40,7 | 38)1 | 35,9 | 33,8 | 32,1 | 30,7 | 29,5 | 28,3
30%30} 77,8 | 62,8 47,6 | 43,1 | 20,6 | 35,7 | 34,4 (32,4{ 30,8} 20,3} 28 |26,8} 2.8
35%35| 86,4 | 69,4 5205 | 47,4 | 43°4 | 10,3 | 3706 | 35,3 | 33,3 | 31,7 | 30,2 | 38,9 | 27,7
30x30| 74,2 | 62,2 47 |42,5|30 |36,2)/339]|32 |30,4]288]/27,6]2,4 gg,:

Napoeospymunfi CCCM-750-570,
Mmacca 1,8 T

26X 251 654

30X30] 63 50,6 ,3138,3134,6]31,7]|29,3(27,4|25,8|24,423,2122,2]|21,2(20
25X25] 54 43,5137,3|33,1]|290,9|927,5|25,5|23,9}|2,5(21,3}2,3}|19,4}185]17,8
30X30| 61,6 | 49,5 | 42,3} 37,3 | 33,7 | 30,6 | 28,7 | 26,8 | 25,2 | 23,9 | 22,8 | 21,7} 20,7 | 19,8
25X925) 53,2 | 42,8 | 36,7 | 32,5 | 29,4 | 27 25 23,41 22,1121 19,91 19 18,2} 17,6
30X30] 60,3 | 48,4 { 41,4 | 36,6 | 33 30,3 | 28 2,2 24,2123,3}22,2)21,1}20,3] 19,4
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30x30| 58,2 | 46,7 | 39,9 | 35,2 | 31,8} 29,1127 |925,2}23,7|22,4|21,4]20,3]19 18,6
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53,7
59,4
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43,3

33,6 | 30,4 f27,9]925,9]2,3]22,9]21,7)20,7]19,7|18,56] 18,
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35%35| 61.6 | 49.2 | 41,8 | 369 { 33,2 | 30.3 | 28,1 | 26,1 | 24.5 | 23,1 | 21,8 | 21,1 | 19,9 | 19,1
30%30| 55,6 | 44,6 | 38,3 | 33,7 30,4 | 27.6 | 25,8 | 24,1 ] 22,6 | 21,4 | 20,4 | 19,4 | 18,5 | 17,8
35%35] 60.6 | 48,4 | 41,2 | 35,3 | 32,7 | 20,9} 27.6 | 26,7 | 24 | 22,7 | 21,5 20,5 | 19,6 | 18,7
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"] L]
gé- x § Pacuernag Rerpyska, ROnMyCREeMEs HAa CPaK, TC, APH OCTATONHOM OTKAse, CN, 0T ORHOrO yRspa
g5 o | &2
4 = T .
BSs E( g g 02 | o8 { 04 | o5 | o6 | 07 | o8 | o9 1 1 |12 | 13| 14 | 18
30%X301103 8,1]71,4]62,4|57,5]|52,6|49,2|45,9]| 43,4} 41,3} 39,2 37,4 36,2 ] 34,9
- 11 |35X35)113,9] 91,8 | 78,7 | 70 62,6 | 58,1 | 53,9 | 50,6 | 47,6 | 45,2 | 43 41,1} 39,5 ] 36,6
E 30%X30}101,6( 82 70,3 | 62,5] 56,7 | 52,2 | 48,5 | 45,6 | 43 40,81 39,4 | 37,2 |435,7 | 34,3
l‘:': 12 |35X35]113,1{ 90,9 { 77.8 | 69, 62,3 | 57,3 53,4150 46,6 | 44,6 | 42,4 | 40,1 | 38,9 | 37.3
&
5‘: 30%30]100,5{ 81,1 | 69,4 | 61,8 55,9 | 51,5 47,8 | 45 42,4 140,31 38,3} 36,7 | 35,1 | 33,9
N | g 35X35|111,2| 89,5 | 76,7 67,9 ] 61,6 | 86,5 | 52,6 | 49,2 | 46,5 | 44 41,8 | 40 38,3 | 36,9
u 40X40122,5| 96,3 | 82 72,8 | 65,9 | 60,6 | 56 82,4 ]149,3| 46,7 | 44,4 | 42,4 | 40,6 | 38,9
ég 4 [30%30 100,51 80,4 | 69 61,1} 57,5 | 61 47,31 44,4 | 42 39,9 ] 38 36,4 | 34,8 | 33,5
& 35X35]1109,8) 88,5 | 76 67,2 ] 60,8 | 55,7 | 52 48,6 | 45,6 | 43,5 | 41,3 ] 39,5 | 37,8 | 36,4
g 15 130x30| 99,5 79,9 | 70,9 [ 60,7 | 55 | 50,6 |47 |44,1|41,6|30,6|37,6|36 |34,5] 33,3
E 6 35X35)108,5| 87,5 | 75,1 ) 65,7 | 60 55,1 ] 51,2 48 45,3 | 42,8 | 40,8 } 39 37,3 ] 35,8
35X35|101,5| 86,5 | 74,1 | 65,6 | 59,4 | 54,5 | 50,6 | 47,4 | 44,8 | 42,3 | 40,3 | 38,6 | 36,8 | 35,5
10 30X30]|135 109 94,5 83,5 | 76,4 | 70,5 | 65,1 | 61,4 | 68 56 52,6 | 80,3 { 48,7 | 46,8
35%35] 152 123 105,56 94 8,3| 79 72,9 68,2 65,4 | 61,4 ] 68,4 | 55,8 | 53,8 | 51,6
- 1 30x30|134 1{108,5| 93,6} 83 75,21 69,5 64,1 } 60,3} 57,5 | 54 51,6 | 49,6 | 47,3 | 46,3
" 35X351 150 122 104,5} 92,5 | 83,3 | 77,4 | 72,1} 67,6 ) 63,6 | 60,4 | 57,8 | 65,1 | 53 51,2
©w 12 3030133 }107,5] 92,6| 82,5] 72,8} 69 63,6 | 59,8 | 57 54 51,2 ] 49,3} 46,8 | 45,4
g 35X35]149,5|120,5{103,5] 91,8 (83,3 76,4 7 66,9 64,4 | 60 57 54,71 52,5 50,4
g 30X301}131,5}100,5| 91,6] 81,5 74,3} 68 63,1} 59,3 | 56,4 | 53,6 | 50,7 | 48,7 | 46,3 | 4,8
- 13 |35X351147 119 102 90,8 | 82 75,6 | 70,3 | 66,3 | 62 59,4 | 56,4 | 54 51,8 | 50
§ 40401 161 130 111,5] 98,5 89,1 | 81,8 | 76 71,11 66,9 | 64 60,9 | 58,3 | 55,9 | 53,7
g 30X30(130,5{105,5{ 91 81 73,3 167,5{63,1|593]555]583,1|50,6] 48,7] 46,3 | 44,9
= 14 |35X35]147 116,81 10t 89,5|81,4|75 69,8 65,4161,5]58,6|55,8]|53,3}51,2] 49,3
5 40401 159 128,4]109,4| 97,6 | 88,5 ] 81 75 70,6 | 66,2 | 63,3 | 60,4 | 57, 55,4 | 53
30X%30] 129 105 90,1| 80 72,6 | 67 62,3 | 58,4 | 66 52,6 | 50,1 | 41,8 45,8 | 44,4
15 |85X35]143,5|116 |[100 88,5]80,6} 74 68,9 164,6 | 60,6 | 58 85,1 | 52,9 | 50,8 | 48,7
40X40| 157,51127,1]112,9} 96,3 | 87,2 | 80,4 | 74,6 | 70 65,3 | 62,6 | 59,6 | 57 54,6 | 52,6
16 35X 35| 142,21 115,1] 99 87,91} 80 73,5 | 68,2 | 64 61 57,2 | 54,6 | 52,4 | 50 48,2
40X00|157 |125 |107,5]| 94,6 86,11 79,2} 73,6 68,9 | 64,6 | 61,9 58,9 55,6} 563,9]| 51,9
§. 17 (35X35|141,2|114,2] 98 86,91 78,9| 72,3 |67,5] 63,1} 59,6 | 56,8 | 54 51,6 | 49,8 | 47,7
= 18 |35%35}139,5}113 97,2| 86 79,11 72,1 | 66,9 | 62,6 | 59 56,1 | 53,5 | 51,2 { 49,1 | 47,4
19 |36X356}138,5}112,1] 96,4} 85,3 | 77,4 | 71,2 | 65,7 | 62 58,3 | 55,4 | 53 50,7 § 48,6 | 46,9
20 |35X35|135,91109,8] 95 84,6176,7| 70,5 65,6 | 61,8 57,9 54,2 | 52,7150,2| 48,2 | 46,4

IIPHIOXEHHE 6
PACYET OCAZIOK CBAHHLIX #YHAAMEHTOSB OIOP MOCTOB

Pacter ocafox cpafimnx (QYHAaMeHTOB ONDOp MOCTOB  rAe M — WHCAO cJoeB, Ha KOTOPHe pasGHTa pacuerHas

PEKOMEHAYETCH TIPOHSBOAHTb C HCNOJNIL30BAHHEM 9KBHBA- CXKHMaemasi TOJG, OrpaHHYenHas TayOHMof 2,

JeHtHoro monyas oGuieli medopmaunu Es o Kak ycaoBHOro M, onpeneasieMoff B COOTBETCTBHH C YKa3aHHA-

¢ynaaMeHTa Ha eCTECTBEHHOM OCHOBaHHH, raGapHTH KOTO- mu npwi 3 rnapu CHall 11-15-74;

poro NMPHHHMAIOTCA B COOTBETCTBHH C yKasamuamu m. 7.1 Pi — NOJMycyMMa JONOJMHATENbHHX (K NPHPOAHOMY)

raasu CHall 11-17-77. BEPTHRANEHMX HOPMAJAbHHIX HaBJeHHMA, KrcfcMt,
BennunHa noaHol ocadkH cBafinoro ¢@ysgamenra S, BO3HHKAOMMX HA BepxHefi # HuxHeh rpasn-

CM, B 3TOM CJydae MoXeT GHTh ONpesie/ieHa Mo Gopmyae Hax i-ro cJaos rpyHTa OT JaBJEHHs, nepepasa-

€MOro ycaoBHHM GyHAaMEeHTOM, onpeRelisieMEX

3 B COOTBETCTBHH C YKaSaHAAMM HPHJN. 3 IJaBH
LU . CHall IL-15-74;
= Ay, 1 — TQJIHHA {-r0 CJI0A rPYATa, CM;
§ Eao T At Aa @ Ej o — SKBHBaJIeHTHM MOAYAbL OOmeRt HePOPMAUHH,



PETHIHHY KOTOPOro PeKOMEHAYeTCst ONPefesiaTh
no rpaduram pac. 1 1 2;

Ac — OCBIKE, CM; OZMHOUHOA CBaH HAH COAH-GEONON-
KK OT pacuerHol Harpysku P, pupegensemasn
no rpaduxy puc. 3;
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Pacvemnan enylure Z caamen epynne
acnolanan, r

PuC. 1. Fpadux AJas onpelencHHs IKBHRAASHTHOrO Moxyas oGmed
RedOopMaLHN necka

wBubanen.

@ — AN PHAAKX NeckoB ¢ KosddhHuueHTOM DOpHCTocTR £+0,8 upx

Mi1060M SEPHOBOM COCTABE M AJs NHIASBATHX NECKOs cpexHeR

HoeTH; 6 — A MenKHX NecKOB cpeaHefl NJOTHOCTH € 3
oM ROPRCToGA a0y | & AR TAOTHMX mesxos ¢ )
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Facvemmar snybuna excamun &Rynma
pcrobanun , Z, m

Va — AONOJHWTE]bHAR OCELKE, CM, BO3HHKaOLAR B
pesyapTaTe OGXKaTHA IPYHTOBOrO fapa Kpyr-
auX fonux caait u csafi-oGonouex, morpyxae-
MHX C OTKPHTHM HHXKHHM KOHUOM, HPHHHMae-
M3% 1N COJOMHHX R NOAMX KPYIMIHX CBaifl
€ DAXPHTHM HHRHHM KOHUOM paBnOf HYyAIO,
a AR BONMX KPYraANX CB3fRl ¢ OTXPHTNM HHX-
HAM KOHNOM H nas cBaf-080M0YeK —B COOT-
BeTCTBHH ¢ MQAHMMH Ta6a. | B SABHCHMOCTH
or aasnednn Py, AelicTeyomerd no naowmasH
TOPKa IPYHTOBOIO AAPA.

Iayburma sabudnu clau 8 pymm,m
0 10 20 30 40

5 ',.‘-»"“"‘
d”'*
3 50
R
L]
i2 -

40 ; /?/

8 3
0"0\

N
N

Pue, 8. MK ASN ONPOACACHHY OCAAKM i .
m’ - .la Asaenis AKH ORMHOUHON Menesobe

AonossuTeauss OCANKA CBAK H CBaH-060A09KN,
BUSHEKAIAN 3% CYeT OGKUTHR TPYHTOBOrO uApa As, CM

Ocamxa A;, cM, npu auamerpe
P, grcjeu TPYHTOBOTO ANPa, M

0,5 1.5 2,5

10 0.3 0,6 1
20 0,5 1 1,5

30 0,7 1.4 2
40 0,9 1,8 2,5

50 1 2 3
60 1,1 —_ —
0 1,2 — —
80 1,3 —_ —_—
90 1,4 —_ —_—
100 1,6 — —

IMpamevannsa: 1. Tabauuma cocraBieHa AJA cay-
9an, KOrga BHCOTa FPYHTOBOTO 2Apa B 06oaouke GoJee 2 M.

2. I npOMeXYTOUNMX AHMaMeTpPOB AApa 3HaYeHHA
BeSHUBH As ONpeReNNIOT BHTEpHOARUEeS,

3. Oaa JIOYEK ¢ IPYHTOBHIM AZPOM JAHAMETPOM
1,5 u 1 Gonee seausmim P, orpamwvenu 50 xrcfcm®, Tak
K8K AonycKath B 9ToM ¢aydae GoMblitve RanJieHHA He pe-
ROMEBAYeTCH.
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NPHIOXEHHE 7

PACUYET OAHHOMHKIX CBAR H CBAMHMIX rPYAN NO AEQOPMALHAM

. Ocaaxu cBa#l, Kak H ocajfik# GyHAaMeHTOB Ha ecTe-
CTBEHHOM OCHOBaumH, corsacho CHull 11-15.74, ompege-
JRI0TCS NMPH NMOMOINH pacueTHodl cxemu JAHHeRHO-xedopMH-
pyeMoro moAynpocTpaHCTBE.

PaccMaTpuBaloTcs cBau JuHHo# [ B auaMerpoM d,
pacnoJioXXeHHHe B ABYXCAOHHOM OCHOBaHHH. Bepxmmit cioit
ToMuUHK I, KOTOPHA CBaH mNpope3aldT, HMeeT MOAYJb
capiira G; n xosdpumuent Ilyaccoma py, a HAxKEEH, Ha
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Puc. 1. Tpaduk sapucHMOCTH A(X)

KOTOpHft onupalwTes cBay, npexcraeiaser coGofk oxHOpOZ-
Hoe JHHefiHO-ZedopMHpYeMOe HOJYNPOCTPAHCTBO C Xapak-
TepuctukaMn G R Wa. 3nmechb Gy=Eo/2(14pns), rae
Eo; — Mopynp obmielk aedopmaums i-ro caos. Ocaaka ro-
JOBK CBak NojA JefcTBHEM NpHAOKeHHOR K Heft BepTH-
KaabHON Harpyskd P paBHa:

P
“S= B-EJ . n
Bespasuephnit xosduunent B onpenenserca mo ¢op-
Myae
N P Y
p=22+ (1= 25, @

rze B, = 0,171 In(k,, G:l/Ged) — xospunment, coorser-

creylomuit aGcomoTHO KecTKOR cpae (EF=

=00},
o, == 0,171 ?n (ky, l/d) —Tor Xe xosdpdmmment Ana
clyvast OHOPOXHOTO OCHOBAHHA € XapaKTepH-
crakamMr Gy, 1}
%y = EF/G,/? — oTHOCHTEeABHAA JKECTKOCTL CBaH;
EF — xecTkoCTh CTBOJIA CBAH Ha CXKaTHe,
&, — onpesensercs mo rpaduxy Ha puc. 1 upm
A=K,
k, —onpegenserca no gopuyse (3) mpr p= (it
+n2)/2;
k, — onpezensercs mo dopuyrne (3) npE p=p,.
3. Kospduuuenr k,, pxogamué B Gopmy/ist aas onpe-
neneHHs kospduumenToR B. H d. BHUHCAfeTCA HO ¢op-
Myse
b, =2,82 — 3,78 -+ 2, 18u2. 3)

Tlokasatenb A, onpegeasomufl ysejssdeHHe OCafKH 3a
cYeT cxxarus crBona, Oepercs no rpaduxy na pue. 1.

4. ®opmynamun (1), (2) mMOXKHO HOIBL3OBATLCH NPU Ha-
Tpy3kax, He NPEBOCXOAAIIMX INpejena NPONOPOAOHAJBHO-
cTH, 4 npK ycaosug //d>5, GillG:d>1, B xasecrse npe-
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Jena NPOMNOPHUOHANBHOCTH MOXHO B NePBOM RNPHOAHKe-
HHH TPHHSATH HECYIIYIO CIOCOGHOCTL CBail, OnpelesieHHYI0
no dopmysae (7) CHuIl 11-17-77, ¢ yuerom xosdumpenta
Hagexuocrd. Has cayuwass Gil/G.d<<1, xoraa csas pa-
6oTaeT KaK cBas-CTofika, a TaKXe Jjs cBafi cO 3HAYHTENb-
HHM YUIHDEHHEM NSTH, NEePeAAIONINX HAarpy3Ky B OCHOBHOM
qepes MATY, OCARKY TOJOBH MOXKHO MPHOJHXKEHHO NOACHH-
TaTh no dopmyae

0.22P . PI
S="6as VEF" “

3necy nepeHft wien xaer ocaZKy NATH CBaH Kak noayche-
PHYECKOro INTamMma AHaMeTpoM dp Ha OZHOPOXHOM MOMY-
npoctpauctse (kOapouunent 0,22 coorsercTByer S3Have-
HHI0 Kosdduumenta Ilyaccona py=0,33), a propofi omnpe-
JAeNsieT CXKaTHe CTBOJA CBaH.

5. Ilpr noacuete ocafok rpynnH cBafi HeoGxoAMMO
YUMTHBATh HX B3auMoausnse, onmosnnrenabHas ocainka
cBad, HaXxopsuleficA Ha PACCTOAHHR @ (pacCcTOSHHE H3Me-
paerca MexXAy ocsiMu cBaR) OT CBaH, K KOTOpO# mphioxe-

Ha Harpyska P, pashna:
P
Snon= 8 'é‘lT ’ ®)
rae
kG 1 k,G 1
0,171 ——2— | El s
B = 26w 2G.w ©
k, G 1 .
0, ecaun 2w <1
ky, — onpezenserca mo ¢gopmyae (3) npm pw=(p+
+u2)/2.

6. B otamaue or dopmya (1), (2), xoTopHe cnpasen-
JUBH TOJAbKO NpPH HArpyskax, He MNpeBHIUIAIOMAX npenes
nponopuuoHnanbiocrs, ¢opmyan (5), (6) paGoraorT upH
JMOGHIX HarpysKax.

7. Oas Toro uro6H OT OCHOBaHHsg ofllerc BAA2 ne-
pefiTh K ABYXCJIOAHOMY, ONHCAaHHOMY B I 2, HYXHO OcCpep-
HHTb NO rAy6Hme AedopMaTHBHLHIE XapDAKTEPHCTHKH FPYHTa
BOKpyr cBan H nox Hefr. IIpn atom G m p, onpeneasoTcs
ocpeiHeHHEM COOTBETCTBYIOMIHX XapaKTePHCTHK TPYHTOB,
sajleralomHux Ao rayGunn I, paBHOfi AnuHMe cBaH, a Aas
onpeneneHuss Ga B jp OCPEJIHAIOT XAPAKTEPHCTHKH FPYH-
708, 3ajeraomux Ha ray6uny I no 1,6/, T. e. Ha rAyORmy
0,51 naxe octpua cBau. OcpeanenHe nposoAuTca 0o Qop-

Myze
Xyt Xy by
- ’

hy+ e +hy

rae X — paccmatpuBaeMas XapaKTepHCTHKA;
h; — TonmuHna i-ro cj0sl rPyHTa, B NUPEAENax KOTOpO-
ro H3MeHEHHEeM XapaKTepPHCTHKH X MOXKHO npe-
He6peun.

8. TakuM oGpasoM, pacueT OCaAKH KaXjoft CBam B
rpyfnne NPH 3a/aHHOM PAacNpEAENCHHH HAarpy3oK MeXAy
CBasAMH BRJIOYAET:

a) onpelenenye Re)opMATHBHHX XaPaKTEPHCTHK OCHO-
sanus Gy, p, Ga, Pg;

G) onpeAenenHe OCaAXM CBauW NOA AeficTBHeM NpHJO-
JEHHOR K Hell HarPYs3KK;

B) olpejeneHHe AOMOJHHTEAbHHX OCaA0K OT AeACTBHR
HArpysoK, MPHIOMEHHHX K CBAfAM, HaXOASMIMHMCH OT AGH-
HOA HA PacCTOAHHH, He HpeBHwawwen k,Gilf2Gs;




r} CyMMHDOBAHHE OCafiok, ONpEAeNEHHHX B nf.
«6» H <B»

9. B caysae koria pacnpejfeieHne Har) MeXAY
cBasiME B rpynue HenssectHo, ¢opmyan (1), (4) m (5)
MOTYT HCNOJb30BATBCA AJA  pacieTa B3auMofefAcTRHSA
cBailHoro dynaamenta ¢ HagdyHzaMenTHOR KoncTpykmuedl.
Tlpn sToM AAs onpeleneHHs Harpysox Ha cBan YAOOHO
HCTOMH30BaTh METOX CHJ CTPOHTENBHON MEXaHHKH,

Eg=1000 7c/m?
H=0,56

8,5m

x| £%=23007c/m?
| 42033

Pxc. 2. Csas n ReopMaTUB- Puc. 3. Naan csafigoro xy-
Hule NAPAMETPH OCHOBABHA cTa

Mpumep pacuera. PaccMOTPpHM KycT, cOcTOSmIui #3
Tpex GyponabuBuux cBaft guamerpoM 0,6 M u aaunoit 16 m.
Paccrosnne Mexay ocamn cBai w=2 m (puc 2, 3).
[pysT or mosepxnocTw X0 ray6uHn 8,5 M npeiacrasiser
coboft cyrmmHOk ¢ MoAyaem aedopmauun E,=1000 1¢/M2 n
rosddunuentom Ilyaccona n’=0,36. me_'e 3ajieraer cy-
nech ¢ nmapaMmerpamu JAepopmupyemocts E,=2300 Tc/mM? u
n”=033.

Ompenenum gedopMalMOHHHE XaPAKTEPHCTHKH NpPHBE-
JIeHHOTO ABYXCJIOAHOTO OCHOBZHHA fI0 I. 7:

’

E 1000
G = 2 - = 2.
TA+p) — 2(1+0,3) — ooe/w
E, 2300
LA, 2 5 = 8
ZaLp) 210,35 o0 Te/uh
’8’ )
g BEBELEETE
16
0,3%-8,5+0,33.7,5 .
Bi = 3% l-;- =0,347;
G, = G" = 865 1c/mM2; p;=pn" = 0,33,

Hoxcaaraem Bce meo6xommmeie Aas pacuera ko3dda-
IHEHTH H NapaMeTpH:

k, =2,82~3,78.0,35 - 2,18.0,35¢ = 1,77;
0,33 40,35
p=—

2 =0y34;
k, = 2,82 ~3,78.0,34 -} 2,18.0,342 =1,79;
1,77.16
=0,171 In ———— =0,659;
R 1in 0.6 0,65
1,79-600- 16
By =0,171 In 865.0,6 = 0,598;

1,79-600- 16
2.865-2
Monyas [Onra mateprana ctsona csan

E = 2.108 1c/m?,

§=0,171In =0,274.

NOSTOMY 3KeCTKOCTb CTBOJI2 Ha CKAaTHe

d? -0,62
EF=E 3‘-4— —2.10° —“-04— = 5,65-108 1c.
OTHOCHTeNbHAs XKECTKOCTb CBaH
EF 5,65- 10%
=GE T 600160 o

ITo rpaduky (cM. pac 1) maxomum A,=0,85;

s (=) e
0,598

+ (1 —(-)—;55)/ 3,67 = 0,729,

-+

TakEM o6pasoM MNOJHas OCaAka KaxAofi cBaH, eClNH Bce
CBaH 3arpyxeHH OAHHAaKOBOH Harpysko#i P, paBHa (¢ yue-
TOM B3aUMOBAUANHKSA):

p
S=(ﬁ+25)'317=

Ilpu P=300 1c
S=1,32.10~4.300 = 3,96: 10—2 =~ 4 ™.

0,729 4 2.0,274

800- 16 P=1,32-10—pP,

10. Pacger sHuTOBOR cCBaH,

paboraomieli Ha BRasaAMBaOmWy 7 -

HIH BLIICDTHBAIOUIYIO HarpysKy, WL P
no aedopMallHgM CBOAHTCA K Or- L
PaHHYEHHIO PACYETHOR OCEBOR HA- g /]

rpyskn N, Tc, peficteylomeft Ha /
CBalo OT COOpYKeHus (Opu KO3d- g7

¢unKeHTe MNeperpyskH, paBHOM /

eqnHHue): /
N <rd, (7) 44

rae r — Ko3bduument, 3aBHcA- /

IHA OT COOTHOIUEHHSA
S/D n onpepensemuii
no rpaduky puc. 4 @
(S — nonyctumoe oce-
BOE mepemetieHue, u; 4h
D — nnramerp Jsonactu 2 Q01402 303 0,04 S/D
BHHTOBO/ CBaH, M);
& — pennauna Hecywed cno-
cobHoCTH BHHTOBOW
CBaH, TC, onpeneasemMan
no gopmyne [18(14)] nau no pesyibratam HCOHTAHHA CBaH
OCeBOR BJaBAHBaIOMefi HWJNH BHLeprABaioeRl Harpyskofi,
Ilpumep 2. TpebyeTcs HPOBEPHTL BHHTOBYIO CBalo 0
nedopmauusimM, HCHOJAb3yd AaHHHeE npuMepa 17 pasmena 5
nacrosilero PykoBoAcTBa, mpUHAB AONYCTHMOe Nepemelie-
nae S=0,01 M n pacuernyo Harpysky N=60 Tc.

Puc 4. Ipadux sasucu-
MocTH r or S/D

Haxoaum > ='T =0,01.
Mo rpadury pnmc. 3 onpenensem r=0,62;
r$p=0,62-85,4 =52,9Tc.

Venosue (7) He ymoBaeTBOpsieTcst, Tak Kak 60 Tc>
>529 1c B CcOOTBETCTBME ¢ NpHBEAEHHKWM pacuerom 00
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AchopMalHaM ClEAYET PACYCTHYIO HATpY3Ky Ha cBaio N S 0,02

DPHHATL He Gojtee 52,9 Tc, yBeaWYHB AAS ITOTQ HHCHO CBall. Haxozwm o= e e 04 02.

Mpumep 3. TpeOyerca mposepurs CBal0 HO Aedopma- m 1 0.78:
IHSM, HCIIONBSYS JaHHMe NpEMepa 17 B NpHASB AOMYCTH- o rpaduky puc. 3 onpelexsiem r=0,78;
nogo nepemenienne $S=0,02 M n pacuernyio Harpysxy N= b =10,78-85,4 = 66,6 1c.
=0l TC,

Ycaoene (7) yAomaersopsercs, Tak Kak 60 rc<C
66,6.7c.

NNPHITOXEHHE 8

ONPEANENEHHE CTABHJIH3HPOBAHHBIX OCALOK CBAR
MO PE3YJbTATAM HX CTATHYECKHX HCNBITAHHA

1. Pacuer ocagox Bo BpeMeHH QyHAameHTOB H3 cBafi, rje A; — ocajxa CBau, NOAYYEHHAs OPH CTATHYECKHX

paboTaiHX KaK OXAHHOUHHE, peKOMEHAyeTcs NPOHIBOAHTH HCOHTAHHAX OT HarpysxH, mpelurecTByloutel
OO pe3y/ibTaTaM CTAaTHYECKHX HCHHTaHuA NPOGHHX cafi, CTYNeHH ps;
pactoioKeHHHX B KOHTYpe 34aHHF HJH COODPYXeHHs. Ag~-o0caika 3a BpeMs YBeJHYEHHMs Harpy3ks Ha
CraTiuecKHe HCHHTZHHA AOKHH OHTh BHAOJAHEHH 00 cTynesb (NpHHHMaeTcs paBHofi AonoiEHTeNb-
HOM ocajfike CBaW HOPH HCOLTAHHEAX CHYCTA
g 10 2 I W 50 KEme ?‘p;a;:; ):c MOMEHTa MNPHAOMEHHA CYYNEHH Ha-
=l S Sty — pacyeTHas ocalKa cBau 32 BPeMA f3, KoTOpam
2 fald -5 BHIHACAAETCR N0 dopMyae
Az.l N /
tdo G N 3
4 S S, =S,1/ L, @
"5 Fqsh.f.fﬂaz . . t
5:{ i e e m.i %@fwﬁl rie S, — GPHHHMAIOT PABHHM SHAYEHHIO OCAAKH CBAR
8-%’,10 I S S RS SN M “‘i coyers 3 u (c noa;en'r; y)ne.mnemu HATPY3KH
I e e s 202me Ha crynens (opm f=3 4) 3a BHYeroM OCai-
”f” §§ * KH Ag.
&S TaGasna 1
Pare¢. 1. Cxema pacyera OCAfKH CBaE
Sty’ et 15, TOA sll' - s, TOR
TOCT 5686—78 c ycnosHOA  cralunnaandeR He Goge2 4
0,1 MM 3a 1 9, ecsln DOx HHXXHHMH KOHZAMA cBaf saseraior
FPYHTH TeciaHbe HJH IVIRHACTHE ¢ KOHCHCTeHUuef or 0 0 1,2 13
TBepZofi A0 TyromnacTHyHofl, H He Gosee 0,1 Mm 3a 2 g, 0,3 2 1,4 16
ecniM nop, HHXKHHMH KOHIAMH CBafi 3aJjeraiorT IMHAHHCTHE 0,5 3 1,6 20
TPYHTH OT MArKOIJIaCTHYHOR 0 TeKyweli KOHCHCTEHIHH. 0,6 5 1,8 23
2, TpeaBapHuTeNbHO CTaGHIHSAPOBAHAAA OCAAKA CBaH 0,7 6 2 27
Sp; OT MOCTOAHHOA HArpysKH, COOTBeTCTBYIOMER CTymeHH 0,8 7 3 47
Harpy3ka p; ¢ yueroM (akTopa BpeMeHH, MOXeT OWTh 0,9 8 4 72
onpeeseHa MO YNPOIMEHHOR METORHKe NYTeM BHYHCJAEHHS 1 10 5 100
ee no dopmyae n
. pHMedaHue. 3nadenns i{; NpE NPOMEXYTOYHHIX
Sp, = A1 -+ A5 Sty (1) genuuunax Sy 1, ONpEACARIOT RUTEPHOASTHES,
L.y 42 J8 J% J0 26 22 18 1% 10 & 2 0 20 40 ARre
%7#
. ¥
&
45 \

50

55 L 1 y

PuC. 2, Tpaduxy sasucHMOCTR S=f(p) 8 S=}(i)




Hns pacgera ocaggm S; K BpeMeHH I3 38 YCIOBHYI
cTabHAM3alHI0 OCAAKH NPHHHMAIOT ee CKOPOCTh Us o™
a1 MM/roa.

3uavenna Sp;, Ay, A2, Sy B S, noxassus wa puc, 1.

3nauenns €3 B 3aBHCHMOCTH OT 87, NpHBEJEHH B
raba. 1.

3. OxonuaTe/ibHo OCaAKa CBaH S N[pH NOCTOAHHOA Ha-
rpyske P B MOMEHT BpeMeHH {>fy. ompeRejisercs no

Sy.cly.c
8= Sy, LIS

dopmyase
ty.c m~—1
rete (2] @

rae Sy,c-—yulosﬁo CTaGHJIH3HPOBAaHHAaA OCAaAKa HPoGHOR
cBaH, MM, onpefenseMas no rpaduky S=f(P)
. CTaTHUECKHX HCOMTaHAR nps Harpyske P;
Sy.c — Be/IHYHHA YCJIOBHOA cTaGHAH3aNMH, MM/[d;
ty.c —BpeMsd, 4, HeOOXOAMMOe JIA AOCTHXEHHA yC-
NOBHOA cTaGHAH3aUMK npm Harpyske: P m on-
peneasemoe no rpaguxam S=f(1);

t — BpeM, 4, AeBCTBRA HArpyska P;

m — KospdunmeuT, BHUMCHAEMBIE 0O PeIVABTATAM
CTATHUECKHX HCHHTaHHA HDpoORMX chalt HoO
¢opayae

k

=1

TAe Mj— gyacTHOe 3HavueHMe Kodpduumenra Ans j-4 cry-
HeHH HArpPyskH, XapaxTepuayiomeficad pa3BHTOR
BO BpeMEHH M saTyxaiooueit xpusolt S=f(¢), om-
pedeaseMofi B COOTBETCTBHH C YK@3aHHsAMH 0. 4
HaCTOALIEro NPHJIOKEHHS;
k —uquCa0 CTynNeHeR HarpyskH, AJis KOTODHX oOmnpexe-
Jsercsa mj.

4. llna ompeleneHHss Ko3(Q@uUHeHTa m; CTPOHTCA
rpaHK 3aBHCHMOCTH CKOPOCTH OCaJKH CBafi S OT BDEMEHH
t B JorapadpMHYECKHX KOOpAHHATAX, COCTOAIUHA H3 ABYX
NpAMHX ¢ TOUKOR NMepeceueHHs B MOMEHT BpeMeHH fn. Ko-
spduuuent m; npeacraBaser coboft aGCOMOTHYIO BENHUH-
Hy TaHreHca yrja H3KJIOHa ApaMofi NpH fn<<lf<fy.c H BH-
qHCHseTCH no dopmyne

n n n
—i—(n Ellgéglgh— Elllgéixlgtl) s (5)
1 =1

m——-—i—
Tk

Pewenue. Tlo ta6n. 1 ppems AROCTHXeHHA cTabu/mu3a-
HE{ OCAZKH, COOTBETCTBYIOWlee CKOPOCTH Va=1 MM/rog,
npi S¢, 0,8 My, paBHO ty==7 JeT.

Mo Qopuyse (2) suuncanen S ,:

3 — 3 ————
<360-24
S" BS‘, V% =°,8l/—7 3 =2l,2lﬂl.
4

CraGunn3upobanny’o ocaaky CBan ONDeAe]EM Do
dopuyae (1):

Sp,=Al+Ai+St,==3-5+0-3+2l,2=25Im.

Mpumep 2, TpeGyerca ounpesennTh KOHeUHYI OcaaKky dys-
ABMEHTZ H3 cpafl, paGoralOmAX Kak OAHHOY-
Hie, BpeMs cTabHAHSAUMH OcCaikH B Koddda-
usenT nepexoana {. Harpyska ma oxny csaio
50 yc. Hexnle xoHuM cpali saneraioT B Cyr-
JAUEKe MArkonaacTHuHofi koHcucTesuud, Cra-
THYECKHe Wenuwranus npobHofi cBaH BHNOA-
Heshl ¢ ycaopHOfi craGunmsanmel 0,1 mm sa
2 u, YALTATH HCOLITAHHf NpHABEACHH HA
puc. 2.

Pewenue. B aorapupuMuIecKAX KOODAHBATAX FPadHKH
SABHCHMOCTH CKOPOCTH OCaakn npoGuolt cBam oT BpemenH
(puc. 3) amenor TOYKY nepenoMa npH fy=15—4 9, B nn-
Tepease Bpemes fh<<i=Cly.. 3RaveHHa ko3dHuUHEHTa
my ansa ctynenek nargysxn 40, 45, 50 B 565 Tc onpenens-
1oTcs no gopuvae (3). [loarotosutenbHhie BHYHCAEHHS
cBefienl B Taba. 2,

1
oo = |5-2,654 e 0 — G760 —

—(—5,136) 3,486) l =0,793;

1

s = lm [7(—6,0442) —

my = —(~7,1296) 5,595) l =0,804;
i= =1
rAe n n s Smmfs
A=n 3 (g2 (2 Ig tz) ; ()
= =1 L.
sfech 7 — UHCIO ONMTHHX TOueK Ha rpaduke s ! \\\ <
=f(t) nph ta<t<ty.c. NN N
5. Bpems nomnofi CTaGHAMSANHH OCAAKH ferss NSNS
onpezenserca no Gopmyne %\ \-\
. 1 G4 ~
Sy.0 \m 03 AN
terag = | ty.co ) ﬁ\
Scral g2 Py

e §c,.a—xparepaﬁ poaHo#  crabuaM3auRH,

HampHmep, | mMmfron.

A

Mpumep 1. Onpenesuts cTaGHAH3HPOBAHHYIO OcagKy &7
cBan Sp -OT NOCTOAHHON HArpY3RH, C€Q«
OTBETCTBYIOLIEHl CTYNEHA HATPYSKH Py==

A

L) i \'

Qf‘\

==§5 1c N0 ynpomeHHOA MeTOAMKe. Bco-

OTBETCTBHH C PESYAbTATAME CTaTHYe- a
cKHX HCnuTaHuR (cM. pHC, 1) sHauenus:
A;=3,5 uM; Ap=0,3 Mu; S,‘ w=0,8 MM,

02 030405 7 2 3 45 7 W 1520 04y

Puc. 3. TPaduxu 3aBECHMOCTE CKOPOCTM OCOAKM CBAM Or mpeMesM mO CTY~
neNAM BATDYSAR
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Ta6bnunma 2

n n n n
Pore| tp ]| gt gt (PEAL Ig 1,3 5. . 2 5. Vs let . n
" 7 ¢ tg—l ;| (gt ER( 3 n;q g % g_l g s; g s; gt E]lg 5 g
40 2,510,398 0, 1584 0,15 —0,82¢ ~0,328
3,510,544 0,296 0,13 —0,886 —0,482
5 0,699 0,4886 0,1 —1 —0,699
7 0,845 0,714 0,075 |—1,125 —0,951
10 1 3,486 1 2,657 0,05 —1,301 —5,136 —~1,301 —3,761 5
45 2,510,398 0,1584 0,2 —0,699 —0,2782
3,5 10,544 0,296 0,15 ~-0,824 —0,448
5 0,699 0,4886 0,11 —0,9586 -0,67
7 0,854 0,714 0,1 —1 —0,854
9 0,954 0,9106 0,075 |—1,125 —1,073
11 1,041 1,0845 0,06 —1,222 —1,272
13 |1,114| 5,505 | 1,2408 | 4.893 | 0,05 |—1,301 | —7,1296 | ) 449 | —6.0442 | 7
50 2,510,398 0,1584 0,2 —0,699 —0,2782
3,510,544 0,296 0,15 —0,824 —0,448
5 0,699 0,4886 0,125 |-—0,903 ~0,631
7 0,854 0,714 0,1 —0,903 —0,854
9 0,954 0,9108 0,075 |—1,125 —1,073
11 1,041 1,0845 0,075 j—1,125 -—1,171
13 1,114 1,2409 0,06 -1,222 —1,3612
15 1,176} 6,771 1,3832 6,2758 0,05 —1,301 —8,199 ~1,5301 —-7,3465 8
55 | 4,50,653 0,4264 0,25 |-0,602 —0,3031
6 |0,778 0,6053 0.2 |-—0.699 —0,5438
8 0,93 0,8154 0,15 |—0.824 —0,74407
10 |1 1 0,125 |—0.903 —0,903
12 1,079 1,1642 0,11 —0,939 -—1,0348
14 1.146 1,3133 0,1 — —1,146
20 1,301 1,6926 0,075 |[—1,125 —1,4636
25 1,398 1,9544 0,06 —1,222 —1,7084
36 1,5567 9,814 2,4211 11,393 0,05 —1,301 —6,635 —2,0244 —9,9612 9
1
Mg = [8(—7,3465) — — (— 8,635) 9,814]| = 0,789.
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8.6,2758 —6,7712

—(—8,199)6,771}} = 0,733;

Kos¢pduuuenr m onpepenum no dpopmyae (4):

3,119
1 me=—— = 0,78
Mep = — — » 0.
%= | 9.11.303 — 9,814 L0 (—9:%612) 4
X 12 0 8 5 2 0 20 40 P
96 % T
14 N
52 N
24 4 \
o N
J38 p N\
a4 —
’lg
132 —T |
V]
. \
"
// 14 ‘
5
528 1 | &-\¥

Puc. 4. Tpaduxky 3aBMCEMOCTH CKODOCTH OCAAKH CBAR OT BPEMEHH M0 CTYHEHSM HArpy3KH



TaGanna 3

n n n n
poac|tp ]| Wt | Dy | np | DOP |5, g 1S, 2uwd; f1ed, 101, Digs, e | n
=1 =1 {e=l =l
33,6] 1,251 0,0969 0,0094 0,3 —-0,523 -—0,0507
2 0,301 0,0906 0,15 —0,824 —0,248
3 0,477 0,2278 0,1 -1 -0,477
5 0,699 1,5739 | 0,4886 0,8161 0,05 -—1,301 |—3,648 |—0,9094] ~—1,6851 4
38,4] 1,25] 0,0969 0,0094 0,4 —0,3979 —0,0386
3 0,477 0,2275 0,125 | —0,8931 ~0,426
5 0,699 0,4886 0,075 | —1,1249 —0,7863
6 0,7782 | 2,0511 | 0,6056 1,3311 0,05 | —1,301 |—3,7169|—1,0124] -2,2633 | 4
48 1,25} 0,0969 0,0094 0,41 -—0,3872 -0,0375
2 0,301 0,0906 0,3 —0,523 —0,1574
3 0,477 0,2275 0,2 —0,699 —0,3334
4 0,6021 0,3625 0,15 —0,824 —0,4961
6 0, ,6056 0,1 - —0,7782
7 0,845 9,714 0,075 | —1,1249 —0,9505
9 0,9542 | 4,055¢4 | 0,9108 2,9201 0,05 —1,301 |~-5,8591]—1,2444{ 3,945 | 7
52,81 2,75] 0,4493 0,2019 0,6 -~0,2219 -—0,0997
3,6 | 0,5441 0,29 0,4 ~0,3979 —0,2165
5 0,699 0,4886 0,3 0,623 ’
6,5 | 0,829 0,6881 0,2 0,699 ~0,5798
8 0.%3! 0,8156 o:’m 0,“7 -'o’m7
10 1 1 0,128 0,8031 ~0,8931
12 1,0792 1,1647 0,1 1 -—1,0792
14 1,1461 | 6,6503 ! 1,3135 5,9684 0,1 i —5,4019] —1,1461] —5,0595 | 8
Bpemst nommofi cTa6BAH3auAR OCaAKH HPH Barpyske 0,05-15 15 \0,78-1
50 7c ompesenrM no ¢opuyse (7), noAcTapEs fy.o=15 uac §=9,54 078 —1 - 36514 = 25 M.
B Scrase=1 mu/rox:
1 Onpeaennu kosdpdunuent nepexoaa §:
0,05 \577
1 Svo 95 _
toras =\ G760 15 = 365149 =~ 4,17 ropa, &= s =% =0,38.
Koreu: ocalKy cBam onpefesam no ¢opMyne (3),
noAcTannsﬂt};lgaﬁ 514?;1 Sy.c =9?5 MM: Bopuy TMpumep 3. TpeGyercs ompeResHTh KOHEURYI0 acanky ¢ys-

JameHTa H3 cBafi, pafoTACIIMX KaK ORHHOY-

S mmfy Hble, BpeMsa CTaGANH3amHH OCaAXR H KO3ddu-
2 nueHT mepexoxa & Harpyska Ha oaHy csaio
3 50 Tc. Huxune konun cBafi saneraior B cyr-
JAHHKE TYrON/acTHYHOR KOHCHCTeHRHH. CTaTH-
1 N 9ecKHe HCNBITaHHA NpobHOR cBau BHMIOJAHEHH
N \ ¢ ycaopHo#i crabusmsansed 0,1 mMm 3a 2 4, Pe-
m:"* Sy/NLTATH WCHHTAHHA NpABEJEHH Ha pHC. 4.
\ '§ Pewenue. B norapudmMudecKAx KoopAHHartax rpaduxn
a5 \ \ SaBHCHMOCTH OCaaKR npoGmofi cBaE or ppemesn (puc, 5)
0'1' N\ HMEIOT TOYKH HepesoMa Npyu fy=1—3 9. B uurepaase fp<<
g N v <isglyo 3HaueHHt KO3QODHRHEHTa m; ANS CTymenef Ha-
a3 N rpyskn 33,6; 38,4; 48 u 52,8 Tc onpenensOTcR N0 GopMy-
'\\ ae (5). IToaroTorATeLHLHE BHYRCACHAS cBeieBH B Tabua, 3.
g2 \\ i
= 4 (—1,685) —
) \ \ \%ﬂ n M2 = | $70.8161 — 1,579 1 (— 16%9)
L N\ .
a \ m —(—3,648) 1.5741| = 1,27;
336 i
0. : — -
margs Tz 5 w367 N Biv e = | T30 — 2,050 1 20%639)
Pre. 5. Tpadusy SaBHCHMOCTH CKOPOCTH OCaAEM C3afi o7 BpeMenn — (3,7169) 2,051] ‘ = 1,27;

N0 CTYHCHAM HArDYSKM
129



1
s = | 7.2,920 — #,05543

— (—5,859) 4,0654) | = 1,08

{7(~—3,9948) —

1
Msip = ,8»5.9684 — 6,650

—(— 5.4919)6.65031'=. 113,

(8 (— 5,0695) —~

Kosdbduuuenr m onpencasem no dopmyne (4):
1
m-—4—- 4,71 =1,18.

Bpems fyo, Beo6XONAMOE AAR AOCTRIKEHRA cBaeH yc-
aosuofi crabuansamuw 0,1 MM sa 1 u nmpw Harpyske 50 1o,
onpenenEM HETEpHOARIHER fy.0mx8.5 u.

BpeMs mnonmoft cTabmAM3AlUMH OCARKHM MpH -HATPYsKe
50 Tc onpeaemuM no ¢opmyre (7), MoACTaBHB fy.c =85 v,
Sy.o=0,1 MM/a 8 Scras=1 MM/roa:
1

—

0,1 \I.8

8,5 = 2407 w = 100,3 cyT.

toras = 8—7?0

Koneunyio ocanky csan onpesenuM mno gopmyne (3)
npu f=m2407 u; Sy.c==0,1 MM/d; ty.c=85 u u Sy c=14,7 Mm:

0,1.8,5 (8,5 1,181
—— ] 2 = .
S=14,74+ T 18—1 [ 2407) ] 17,7mm
IMoacrasus B dopmyay (3) f=oo, noavauM Se=
==19,42 mMm.
Onpenednm kosdounvent nepexosa {:
Sye 14,7
t="g ‘17.7"0'83'

NPAHNIOXEHHE 9

PACYET )XENE30BETOHHBIX JIEHTOYHBIX POCTBEPKOB CBARHbBIX
SYHIAAMEHTOB NON KHPITHYHBIE U KPYNHOBJNIOYHLIE CTEHBI

1. Poersepkn NOX CTEHAMH KHPNHAHHX B KpynHoGjom-
nLX spanEfl, ONHpaloAecs Ha Xele3o0eTOHHHE CBaH, pac-
NoJNoXeHHHEe B OJHH HJIH B ABa Psfa, NOMXHH PaCCUHTH-
BaThCA HA SKCONYATAUHOHHBE HATpYSKH H Ha HarpysKs,
BOSHHKAIOlIAE B NEPHOR CTPOHTENLCTBA,

2. Pacuer pocTBepKa Ha SKCHJyaTaNROHHHE HAIPY3KH
CNefyeT BeCTH H3 YCJIOBHSI DacmpefeNieHHS HArpyskd B BE-
Ie TPeyroisbHukoB ¢ RanGoinwell opawraroRl p, TC/M, Haj
OCbIO CBaH, KOTOpAs onpeRexsiercs no dopuyne

%L

P z ' 1)

L — paccTostHe MeXAY OCRMH CBafl MO JHWHR DpAAa
HIH PSNOB, M}

o — PABHOMEPHO DacNpefeeRHaA BATPy3Ka OT 3Aa-
HH® Ha YPOBHE HH3a DOCTBepKa (Bec CTeH, mepe-
KPHTHA, POCTBEPKA H NONESHaw HArpyska), Tc/m;

a— INMHA TONYOCHOBARHS SMOPH HArpyskH, M, ofn-
penensemas no dopuymre

rae

a=3,14 " ‘2)

rae Ep~— monyap ynpyroctn Geroma pocrmepra, Krc/cm?;
Iy — MOMEHT HHEpUHH CeYeHHS xa, cu%;
Eyx — Moayab YNPYroCTH KASAKH CTeHW Hajl pOCTBep-
KOM, cM3;
by — miEpHAa CTERH,
(mHEpuHa HOKOAA), M.

3. HanGospmyio OpPRERATY SHIOPH Harpy3KE Haf rpa-
HbIO CBAH Py, TC/M, MOXKHO ONpeAeANts no Qopmyne

onmpawmeficks Ha pocTBepK

p‘,:qi_:!' (&)

rae go, 8 — 3RAYeHHS Te Xe, aT0 H B dopmyae (1); L, —
pacieTHH# Nposer, M, npHHAMaeMul pasuuM 1,05 L, (rae
Les — paccTofiHHe MEXAY CBAasiME B CBETY, M.)
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Jns pasnwuHniX cXeM HArpysoK pacueTHhle H3rH6aio-
mue MOMeHTH Moy H Mnp onpejensioTca no dopMmynam,
OpHBeACHHHM B Taba. 1.

4. Pacuetnne H3ruGaioe MOMeHTH Mon ¥ Mgp MoO-
ryr OHTb onpelielieHH Takxke no rpadaxam puc. 1—5, mo-
CTPOEHHHM NpHMEHHTeJbHO K HaHbOJee wacTo BCTpevaro-
UWHMCA pasmepaM DOCTBEpPKAa M MaTepHajiaM KNaAKH; BH-
cora pocrsepka hp=30, 40 u 50 cM; mapka GeroHa pocT-
Bepka M 150—200; xupnAYHAs KANAaAKa H3 KHPNHYA MapKH
100 na pacrsope Mapkn 50 u 75.

B 3aBHCHMOCTH OT INHPUHH POCTBEPKa M WIHPHHH WO-
Koas rpadHKku cAellyeT NPHHAMATH COrJIacHO Tabi. 2.

5. [Tomepeunyio nepepesHBaoOmiyl0 CHAY, TC, B pPOCT-
BepKe Ha rpaHH CBaH MOXHO ONpeAeNATb Mo dopMyne

—%lp
e=22, @

rae §o # Lp — o603Hauennsn Te ke, uyTo ¥ B popmynax (1)
n (3).

6. Pacuer pocrsepka B NpPOAOJAPHOM HANPaBJeHHH HA
HarpyakH, BOSRHK2IOUIHE B NEPHOA CTPOHTENLCTBA, HNPOH3-
BOXHTCA H3 YCAOBHfl, 9TO DaCYeTHHE YCHIHf B pOCTBEp-
Ke — ONOPHHA H NPOJIeTHHIA MOMEHTH, TC'M, 2 TaKXke No-
nepeNHas CHA3, TC, ONPEREAMOTCA NO CIACAYIOMHM POpMy-
AaM:

Mg = —0,083q,L%; ®)

My, =0,0429, L33 ©®
_ = Lp

Q="5"" &)

@i — BeC CBeMEYNOKEHHON KJI3AKH BhICOTOM
0,5 L, Ho He MeHbluefi, 4eM BHICOTAa OAHOTO
pfAAa 6ia0KoB, ompeneNesnHf ¢ Kosddana-
€HTOM neperpyskH n=1,1 Tc/m;
Lp % L —o6o3nauennst Te xe, 9T0 M B dopMynax
(1) = (3).
PacueT pocTBepKa TNpR ABYXPSAHOM  DacCNO/IOXKEHHH
CBAll B NMONEpeYyHOM HaNpaBJeHHH NMPOH3BORHTCH KaK OAHO-
npoJieTHo#t O6aJKH Ha ABYX ONopax.

rae
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tenxe demess = i heil) §
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Pacvemnad Haspyswe wa ypodwe nodeudsr pocmocoxa Pacvernustd  npomesr

Prc. 1. Tpadgux AAS oUpDEREICHMN OnNOPNOTO M PPOIETHOrO ‘iomecuros B cBadnoM pocTsepze mupunOft 50 CM NPH TOAWHHE CTeHW M
HOKOAN cooTBEeTCTRCUNO 56 ® 51 cm

MzARen A<t(ipia)

Yoo
Senobwnie ofoswrvenus: T v
HEEER } BN
mapwa pacmbops = EF 5
mapna Gemona 4 Tk h-40| S
h=30 pocmdepn Bvicomod 30 cm : = & §
Y n “0cm 07 B J
b0 » Sem : h=30
T
e 7
Kpulore M dam: vepes 6,2 mom =
04 £
= 2
: 05 EeEr : h=30
) Pt EF = g-
? » zzL1] 4408
b3 2 .S
§ ‘.E 7 ! h=J0
x® ; = =
E 5, 20,
glremn) » 5 40 L 20 n” 0 45 1 5 2 25 3 35 4 dpom

Pacyernnas naepysna na ypobwe poleudis poemicona Pacvernnsid ngonem

Puc. 2. Fpagax xas onpepexenns ONOPHOTO ¥ NPOACTHOIO MOMEHTOB B CpafiHOM pocTBepxe MpuHol 50 €M UPH TOJAIUHMHE CTeHM M
UOKOAS CooTsercTRENRO 64 W 35 cM
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TIpe manuuEm NpOEMOB, XOrAa BHICOTA KIAXKH OT Bep-
Xa POCTBEpKa /10 HH3a HpoeMa MeHee lfs L, creayer yyHTH-
BaTb BeC KJAajKH CTeR JIO BepxHell rpanH XedesoGeromsuix
HepeMHYEK, 2 NPR KAMEHAHX NEePeMHUKaxX ~~ BeC KAamml
CTEH 10 OTMETRW, npesumaollieli OTMETKY BepXa EDOEWAE
Ha Y3 ero mupwHH.

7. TlpoBepKa NPOYHOCTH KJAAAKH CTeHH HJAB NOKOAH
HBaj cBacd Ha CMATHe NPOHSBORNTCA B COOTBETCTBHH C. raa-
sofi CHull mo DpoeKTHPOBAHMAD KaMEHHWX M apMOKaMeH-

HHX KOHCTPYKIHi.

Mpumep 1. TpeSyerex OmpenesnTh pacueTHMe YCHAHA
B MONOJUTHOM XKe/Jle306ETORHOM POCTBEpKe
mwapmaeR bp=50 cM, BHCOTOR hp==40 &M,
Ha XOTODHA ONHPAETCS CTEHA H3 CHAHKAT-
moro KHpnUua mppHHofi b.=64 cm upH
mrpane nokona bx==51 cMm. Mapka GertoHa
no npouRocTH Ha cxatne MI150, kmpmmya
100, pacrBopa 75. CBau cewenmem 30X
X 30 cM pacROMIOXKEeHH B OZMH DA, pac-
CcTOgHEe MeXAy ocAMH cBak L=2 M.
PacyernHas Harpyska Ha YpOBHe HH3a
pocrBepka go==20 Tc/m (pHC. 6).

Pewenue

a) Onpenencane ycuauli B pOCTBepKe OT SKCIJIyaTa-
IIHOHHBIX HArpysok

Jns ynpolreHrs OMpefeseHHs pacieTHOrO NPOJETHOro
Mnp u onopHoro Men MOMEHTOB MOMKHO BOCMOJB3OBATHCA
rpajukoMm puc. 1.

Ha ocu abcnucc B npaBoft yacTH rpadHKa OTKAaALIBaEM
pacueTHuift mpoaeT Ly, paBHuE

Lpy=1,05 Lgg =1,05-1,7=1,78 u,

Tae L53=L_d=2~0,3= 1,7 M.

Us nonyuesHOR NHPA 9TOM TOUKH BOCCTARABIHBEEM
NEepneHIMKYIAp KO DepecedycHHs ero ¢ xpueoft A==f(L,, a)
L% onopHOTO MoMenta Mon NpH BHCOTe pocTBepKa 40 cm,
mapke Gerona M15Q u paersopa 75. Ha Touxku mepecederus
6 nNpOBOAHM TOPH3OHTAIBHYIO APAMylo 6B HapaiieabHo
oca abcnucc.

Ha ocr aGcunce B neBoft uacTH rpaduka OTKA2AHBAEM
BEJMUHHY, COOTHETCTRYIOUIYIO NOTOHHO/ Harpyske Ha ypoB-
He HHSa DOCTBEPKA, §o==20 Tc/M. H3 noaydennofi mnpu
STOM TOYKH BOCCTANABJHBAEeM NepNeHAHKYAsp JO Hepece-
4eHHA C TOpH3OHTaALHOR npamofr 6B. Touka B mepe-
CeueHHs 3TOTO NEPNEeHABKYAAPA C FOPU3OHTANBRORA NPAMOL
onpefle/IfeT PacueTHWR OMOPHEA MOMeHT Mon==4,95Tc M.

Jlas onpenenewus NPONCTHOro Momenta Mnp M3 TOUKH
ma ocu alcuuce, ompeAeadiomlell pacuerHH#l npoger Lp,
BOCCTaHAB/IABAEM NEPHERXBKYJNAP A0 nepecedeHHA C KpH-
Bofi A=f(Lp, @) Ans mpoaerroro Momenta Mup npu Map-
Kax GeToHa H PacTBoOPa K , COOTBETCTBYIOIHHX YCJO+
BMIO 3a1auH, T.e. 150 B 75. nocTynaeM aHaJOTHYIHO
TOMY, K&K YKa3aHo BHule. B peayibTaTe nojsyuaeMm pacyer-
HbIA NpONeTHHA MOMEHT, paBHufA Mnp=242 Tc-M.

6) OnpepesieRHe YCHJIHR B POCTBEpKE OT Harpysox
B negﬂo,u. CTPOHTENBCTBA

ec KAaJAKH gy ONpejesisieM HCXOAA H3 €e BLICOTH,
pasnoii 0,5 L:

qu = n-0,5Lbc ¥x,

rae n — xo3bdunuenr neperpysku n=1,1;
be— wupuna crerst (be=0,64 Mm);
Vi — CObeMHEHI BeC KHPNHIHOR KMaixy (ye==1,9 Tc/M%);

g = 1,1:0,5:1,77.0,64-1,9 = 1,18 1¢/m.
132

Onopxuift MoMenT onpenensem no dhopmyae (5):
M,, = —0,083q, L} =—0,083-1,18-1,542=—0,232 1c- 3.
Hponernnfi moment onpeneasem no dopmyae (6);
M., =0,0425, L} =0,042.1,18-1,542 =0, 118 1c-m.

Flonepeunyio cuny onpefensieM no ¢popmyae (7):

Qo fulp _ L1815

3 2 =0,91 1c.

Tlo moNydeHEMM DacueTHHM YCHJAHAM B COOTBETCTBHH
c TpeGosanuamn rasps CHull 11-21-75 «BetoHnne H Re-
Jesobetounte xouerpykuuns g CHHIT I1-B.2-71 «Kamen-
Hble H apMOKaMeHHhie KOHCTPYKHHH® onpejfensercss mpo-
JOJIbHOE M NollepedHoe apMADPOBaHHe POCTBEPKA K IIpoBe-
pAercsi NPOYHOCTL KHPNHYHOA KJIAAKH HAa MECTHOe CXKaTHe
(cMATHE) Hanx cBaefl

Mpumep 2. TpeGyercs onpege/nTh pacuerHOe YCHIHE
OT SKCIIyaTaUHOHHHX Harpy3oK B MOHO-
JIUTHOM XKejIe306eTOHHOM pPOCTBEpKe LIH-
puHO#t bp=100 cM, BHcoTON Ap=50 cm,
Ha KOTODHI ONMpaeTcA CTeHa U3 CHJIIHKAT-
HOro Kupnuia umpaaoRt b.=64 ¢M npr
IHpHHe Hokoasa bx=64 cM. Mapkn Gero-
Ha, KHpNHYa, PacTBOpa H CedeHHe cBaft
TaKHe Xe, KaK u B npumepe 1. Ceam pac-
NOJOXEHH B JBa pAfa B IIAXMATHOM mo-
pazke. PaccrosHue MeXAy OCAMH cBaft
B paay 1,6 M, a MEXAY CMEXHHMH CBasMH
B PasHHX pAAax BAONb OCH cTeBH L=0,8 M.
PacuetHast Harpy3ka Ba ypoBHe HH3a pOCT-
BepKa ¢o=60 Tc/M.

Pewenue, Pacuer naunnaeM ¢ ONpeACNeHHA OCHOBHBIX
PacueTHHX XapaKTepHCTHK MaTe€pHaJNa H CEYCHHSA POCTBEPKa.

Mogyan ynpyroctH Gerona pocrBepka Es mpuHHMaeM
po ta6n 18 raasm CHull I1-21-75: Ep=21.105 xrc/cm?,

MoMenT HEEPHEHH CeUeHHs POCTBEPKA PABEH:

6,5  1.0,5
Ipr: P =

12 12

= 11-10—3mb.

Monyae ynpyrocTH KEpr#umol KAaARH MpREHMaeM

Tlo dopuyne (2) suuHCAfSeM AMAHY HOAYOCHOBIHHA
SMIOPH HArPYSKH:

emaal/ Eolo _
- V Exby

3 /2.1-105-11. 10—

=314 12750-0,64

= 2,08 M.
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Puc. 3. Tpaduk Aas ONpEReNeHHS OMOPHOrO H {IPORETHOr0 MOMEHTOB B CBafiHOM DOCTBCPEE WADPHHOR 60 cM OpH TOMUMHE CTCHM N UOXO-
A8 CODTBETCTBEHHO 68 M 64 cM

Mmem A=p(Lp; @)
YonoBuste 08asHavenUs s 10 : : : };,:501
MOpra pocmbopa 7] -
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Puc. 4. TpadBk AAS OUPEACAcHMN ONOPHOrO H NPOACTROrO MOMenTor B CsallmoM pocrsepxe mupuEOf 40 CM HPM TOJMMEE CTeHu ®
noxoasg 51 cM
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n",',, OG618cTh NPHMEHERHS Cxema ROMMeHEnHA MoneRT Ha onope Mbn' Moﬁng:;e:ace ::ue
Lep
1 —————
a< )
—qya(2Lp — a) qoa®
12 12
| (ZaTa]
2 2 A I
a i it |
4 !ﬂm
(s b o) Lo 5612 —daLp +
g T 7 - P
3 | f<ectn inallipZni i —9ee3lp — 9) .
2 w A g 12 oty Bl )]
o a?
2 2
4 a>Lcs —olyp %Ly
12 24
ﬂ,é
PN (3Lp — 25) 3S?
: >s gl | :
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Ta6bauma 2 Kupnusnas knadna
M pacyska ispaza 'p‘g:’ep'“ Mapasa uokoas +073. ’
? l -0,75
4,
* \\\\\J\\ SN :x
1 50 51 =TT 4
g 658 g AR e O 2 a4
; :g gé Puc. 6. Cxema cnailBOro pocraepxa

Paccrognne MEXAy CBaAMH B CBETY L¢p, uw pacueTHmit
TIPOAET POCTBEPKA PABHH:

Loy =0,8—0,3=0,5 u;

= 0,525 M.

Lp=1,08Lcy ==1,05:0,5 =

Tax kak a=2,08 M>Lcs=0,5 M, onopuufi ¥ mposer-
HHA MOMERTH cJCAyer onpenensts no dopMyaam, npuse-
JeHHHM B Ta6, 1 XaHHOrO UPHJAOKEHHA ANA CXeMH 4:

—90 L2 —60.0,5252
==

M = — oM
on m 2 1,38 1c'm;
2
%Ly  60.-0,525%
Myp= ‘M,
np o2 = % ==0,69TC'M
lonepesuyio cany onpeznensem no dopmyae
600,525
Q gl"_;l’ =.._2____ = 15,8 1C.



NPHJICXEHHE 10

PACYET )KEJIE3OBETOHHbBIX JIEHTOYHBIX (BAJOYHBIX) POCTBEPKOB CBAMHBIX ®YHOAMEHTOB

noj KPYNHORAHEIDHBIE CTEHD!

1. Pacuer GafloOYHHX DOCTBEPKOB KPYNMHONAHEABHHX
snanph Bucoroli 1o 12 sTaxedl poaKeHn NPOHSBOAATHCH H3
yenoBust COBMecTHOA pPaGOTH POCTBEPKZ H OIHMPAICUIHXCH
Ha Hero CTeHOBHX Nanesefl mepBoro sTaxa (WM noABaja).

2. Pacuer RaeTcs TONBRS And ciydad, KOrAa coGuio-
JaloTcs CaAeAyloliHe YCAOBNA:

8) naHeNH CTEH H3 RXMeNAOro GerToHal

b
1<-+<5
by

1
Ep < . (
0'9 < _“En < l ‘5,

6) manesn cTeH 3 Jerkoro Geroxa:

0,6 < -:1‘1- < 2,5;
2

raebp® bp— WIADHHA COOTBETCTBEHHO POCTBEPKAa H mNaHe-
aH, M;
Ep B Ey — MONYNH YIPYrocTH MaTepHana, Tc/cM?, coor-
BETCTBEHHO POCTBEPKA M NaHeJH,

3. BanoyHnie pocTBEPKH pacCUHTHBAIOTCA Ha jelicreme:
B3rE6aloliero MOMeHnTa H HepepesHBaloNiell CHIL, HOPMaJb.
HOR PacTATHBAIGIUHA CHAH, MPANOKEHHOA no sepxreft rpa-
HH pOCTBepKa HaJl KpalHHMH ONOpaMH; HOPMAJIbHOH CiKH-
Maiolllell CHJIH, NPHJIOXKEHHOA No BepXHell rpanH pacTBepka
HaJ NPOMEeXYTOYHHME OHODaMH.

Pacder pocTBEpKOB BejeTcs Kak XeaesoGeToHrux 6a.
JOK B COOTBercTBMH ¢ TpeGoBamdamu rjiasw CHull mno
HPOEKTHPOBAHHIO GETOHHHX H Xele306eTOHHHX KOHCTPYK-
unii na BosjeficTBHA, OmpefenseMue 10 nN. 4—7 HacTof-
Ulero NpHAOKEHHS.

4. Pacyer GanouRHX POCTBEPKOB HEOGXOAWMO BHMAOMA-
HATb HA HArpysKy OT CTEHOBHX maHenelt po H Ha Harpys-
KY, OPHJOXKEHHYI0 HEIOCPEeACTBEHHO K POCTBEPKY py.

Benuunna HAarpyskH Ha pOCTBEDK OT CTeHoBofi nade-
P P K NPOTAMEHHOCTL Qo 9TOH Harpysku (puc. 1) onmpene-
Af0TCA N0 hopMynam:

Po == @oRoG0s 3)
L
8 = ;.?} . 0
Tae Po— PacueTHad Harpyska Ha POCTBEDK, TC/M;
2 I
L‘ L‘

7

7

= 4F: A 'I 1’

e‘*;‘_-zzﬁl z

Puc. 1. PacueTHiS CXEMM POCTBEPKOB

G = MHOrONPONIETHOrO; 6 — ORHONPOJNETHOrO C HaHeabI Ges npo-
eus; 8 — 70 XKe, ¢ DPOSMOM

dy — NPOTHERHOCTL HArPYSKH Po, M (ecin cTeHOBas
naHe/i» ONHPAEeTCA Ha POCTBEPK 4Yepe3 IJHTH
NepeKPHTHS, TO BeJHYHHA Go YBEJHYRBAETCH HA
TOJMMIBHY NEPEKPHITHA);

0y — KOpdHuMent, onpencaseMuli A1 omEONpONET-
Hofi 6aaxkm no Taba. 1 m sasECAMIMA OT COOTHO-
UIeHHS TEOMETPHYECKHX PasMepos NaHeJR B pocT-
BEpKa, NPOEKTHOf Mapk# pAcTROPHOrO NIBA
¥ BeAMIHHH HArpysSKH, NPHJIOXKeHHOR HemocpeR-
CTBEHHO K POCTBEpKY (3a BLiueTOM coGCTBeH-

Ta6auma 1

Kospdunuenr a,

Ly P < 500 Krc/m P > 650 xre/mw
HO flp=40 hp=50 hp=40 cM hp=60 cM

M100 ' M4-—10 M100 M4-—-10 MI100 M4--10 M100 M4—10
0,5 1,9 1,6 1,8 1, 1,8 1,5 1,5 1,2
1 3,3 2,2 2,5 1, 4 2,5 3 2
1,6 5 3,3 2,8 2, 7 4,5 5 3,3
2 7,4 5,2 5,9 4, 10 7,2 7.8 8

Mpumeuanusa: 1. Brabaule npRAATH caenywouse obosnavenus. Ho — shcora naHemu, M, Lp — pacuerHas Besmy-

YHHA Opojiera PocTBepKa; hp — BHCOTAa poCTBepKa, M; M —

TIPpO€KTHasi MapKa pacTBOPHOro uBa.

2. BeauanHa koadauMeHTa Qo MJIA NMPOMEKYTOUHHX 3HayYeHH#i BHCOTH POCTBEPKa, HAarpy3KH MapKH pPacTBOpPHOro

p
MWIBa H MPH NPOMEXYTOUHHIX BEAHUHHAX T OHPEACNANTCH

HHTEpROJANHEH.

0
Jlas 6anok sHcorofi Gosee 0,6 M (Ho <C0,8 M) sHauenwe @0 BpAHHMaercs no Tabaune ¢ koadduyuestoM 08, a
ann Ganox menee 0,4 M (Ho He MmeHee 0,3 M) — Kak gas Ganok BeicoTolt 0,4 M.
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Ta6awna 2

Koadpdmunentat A u Ay

Kosduunenr A XaR POCTBEPKOB

L Kosddrauesr A, npu pactsope
-t OZHONDOJNETHRIX NTPH PACcTBOPEe UIBa MapKH MHEOTONDONETHHX NMPH pacTBOpE WBa Mapki

H, WBa MapKK

M100 | M4—10 Mi00 Me4—10 M100 M4—10

» 0,37 0,45 0,25 0,4 ,00 ,06
1 0,7 0,9 0,5 0,7 0,18 0,12
1,5 1 1,35 0,75 1,1 0,26 0,18
2 1,25 1,8 1 1,5 0,34 .24
Npumenannna: 1. O6osuavenus Lp u Ho Te xe, uro u B Tabx. 1.

Lp

2. Bemwmnn xo>pduunentos A 1 A npu TIPOMEKYTOUHHX 3HAYCHHRX

nong Beca pOCTBEpPKa H Beca HaHedelt mepekph-

THR);

Py — x09pdHLHEHT YBeNHUCHHS Harpy3KR B MeHbIIEM
nposeTe POCTBepKa, 3aBHCAUIAR OT coOTHOUlE-
HHE CMEXHHX NPOJICTOB, NPHHAMaeMHf:

ko =1 np# Lpsarc/Lp ynu < 1,5
ko=1,4 1p¥ Lp marc/Lp sun =2
ko= 1,6 npr Lp,maxa/Lp Mag = 3;

Jo—BCH BHIUeJEXallas HArpyska, npHJIOXKeHHad
paBHOMEPHO — pacnpeliefIeHHO B YPOBHE Bepxa
pocTBepxa (KpOMe HarpyskH pp);

Lp~—pacueTnnft npojieT pPOCTBEDKE, oONpeAesNeHRbA
o dopmyJe

Ly =1,08Lcs; )

La -upc;.ner B CBETY MEXAy CRaAME (WIH OrO/JOBKa-
MH), M.

IIprmevauue Fcanm mnasenm HBMeOT ABepHHE
npoeMul, TO Ha y49acTKax ONHpAHAA

NaHeNA POCTBEPKH pacCYNTHBAICTCH

Ha pAaBHOMEDHO paclpefe/eHRYIO
Harpysky.
S. ANLHAA pacTArgBapmiasg B CXHMaoulaa CH-
& Np-B Nem B TC Onpeneasiotcs 0o dopmysnam:
Np =Agq; )
Now = Aygo» U]

p — JNAUERUE TO Ke, uTo ¥ B Gopmyse (3);
— ko3 PHIHCHTH, M, onpefenseMue mo Tabx. 2

B 32BHCHMOCTH OT OTHOIICHHS E?' H OPOeKT-

o

e
Anu

HOft MapKH pacTsoOpa 1Ba.

6. CresioBne naHesd, ONHPAIOIMMECH Ha POCTBEPK,
eXyeT NPUBEPHTb Ha MECTHHE CKHMAIOMHE HaNpiiKeHHS
MECTEX X KOHTAKTa C POCTBEDKOM (Han CBaAMR).

Hapuy soHN KOHTaKTa @y MOXKHO NpRHAMATH N0 GOp.
yae (4), noxb3ysch TAGAMUHHIME AAHHRMA NPHMEHHTENb-
P K caynalo pacTBOpa npoeKTHOH Mapku 100.

7. CrenoBHie TaHeNH B HHXHell 30He HEOGXOAHMO NpO-
WHT> Na PaBAONEACTBYIOUIYIO TOPHSOHTAJBLHHX PacTArH-
pomex ycami N, Tc, no dopumyre

N=N6.G~—0,8Np (3)
¢ N — pamHOstelicTBYIOMAN TOPHSOHTANBRHX pACTATH-
BAIOMUX YCHJHI, TC;

(cx) *

244

A onpeneNsioTCH HNTEPNONFNHeH.
0

Ng.c — FrOPH30HTaLHOE YCHJIHE, TC, B HitakHeft sone na-
HeJH, pacCUHTAHRBOA xak OajiKH-CTEHKA Npo-
JIETOM
L 2
P 3 .
8. BanoyHule POCTBEPKH CBafiHMX (PYHAAMEHTOB RO«
HE BHIOJHATHCA H3 TAXKEJNX GeTOHOR COODHHMH HIE MO-
HOJ/IMTHEIMA.
%o

a) 8

43 xrofcm?
-
L=3,F6m
T
%
.S a=025m a-425m,

Puc. 2. CxeMa AXS pACIETA POCTREPKA

a — QaxTHIeCKHE HATPY3RM; O — pacueTHHE HArpysKH; 6 -— mopa
TOPH3OHTAAbHBIX HANPAXEHHN B HaHeAR

9. PacnonoxkenHe MOHTaXHHX (MOADBEMHHX) MHeTe s
B COOpDHHX pOCTBEPK3X JOMIKHO HpeAycMaTpHBaThCA 1O
FEOMETPHUECKON OCH 3JIEMEHTOB DOCTBEDKa C TeM, 4Tobul
nocie YKAaAxH WIHT (Hadesnefl) NepekpHTHA meTaw 6anox
pocTBepKa Ouu Obi B NIBe MEXAY NJAHTAMH NePeKpHTHS.

EciB CreHOBasl NaHeJb YCTaHABAHBAeTCA HENOCPECT-
BEHHO Ha DOCTBEepKOBYIO 6aJNKy, MOHTaXHHE NMeTAH NOMAXK-
HH GHTL CpesaHbl SaNOMJIHEQ C BepXHeH MIOCKOCTHIO POCT-
BepKoBofi 6aJskn.

10. Bepxasass noBepXHOCTh CGOPHBIX 97IEMEHTOB PpOCT-
BepKa AoMKH2 6wTbh poBHOfi H rsaakofi. Crpeaa BHraGa
POCTBEPKA He AOMKHA NPEBHINATh 5 MM.

11, B cayuae, e/l Ha POCTBEDK OMAPACTCA:

naHesb Ges npoeMa, TO OHa JONKHA ONHPAThcA He Me-
Hee 9eM Ha JiBe CBaH;

naHesb C MPOEMOM, TO NOA KaXALM YJaCTKOM HaHeAd
(npu Anmne ydacrkaz>3d) HeoGXOAHMO pacmosaraTe He
uene; syx csaf (rae d-— pasMep IOUEPETHOrQ CeYeHHS
CBaH);
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ABe Nagean, To B MeCTé X NPHMHKaBHS Heo6XOAUMO
YCTaHOBHTH CBAH.

Hipumep 1. TpebGyerca paccuurats opHOHpoaergMi
pocTBEepK (puc 2) npH CHSAYIOIMRX HC-
XOAMBIX A2HBHHX: PaBHOMEDHO pacmpexe-
JieHHasi Barpyska 10 BepXy pOeTpepxa or
naneneft gy=25 Tc/mM; Harpyska, mpaio-
XKeHHas HENOCPEACTBEHHO K POCTBEPKY,
pi=1 7c/m; Becora namend Hpm=3 wu;
anuua wamenn L=335 M; BHCOTa poct-
sepra fip=0,5 u; npoaer pocTsepka B
(ln;e‘ry =2,85M; TORNNIHHA HaHeH

CM; IPOCKTHAX MapKa PACTBOPHOrO MBA
100; upoekTHas Mapka 6eTOHa NaHeJH
150 u Gerona Ganxm 200.

Pewenue. Haxonum pacueTnufl mpoaer

Ly =Lgg-1,05=2,85.1,06 = 3u.

L 3
Onpeneanm ornomeune-H—p=—é-= 1. Mo 1a6a. 1 u 2 ua-
]

XOAHM KOS(OHIHEHTH To=3,0 ¥ A=0,7 M.
Bearunna narpyska Ha pocTBepk no gopmyde

Po = GoRyg = 3,5-1.25 = 87,5 1c/m.

IpoTsaxeHHOCTs HATPYSKH Po, T. €, BEJHYHHA 4 MO
dopuyae (4), 6yAer paBHa:

L, 3
a°=-;;-—3’5—0'86“.

Bengarua nopManbHOfl pacrarasaomes cuamn
Np = Agy=0,7-25 = 17,5 1¢.
Beauunna nonepeanoft cHab!
Q= (plp - Py2) 0,5 = (1-3-}-87,5-0,86) 0,5=39, 1 Tc.

Bexrunya ONOPHOrO MOMEHTA

Mon ==Np hp ?l' = 17,5'0‘5‘%'= 4,4 TCM.

CyMmaphufl mposeTHE! MOMEHT

Pod% Pl h
Myp= T+ —5 = p_211. =
87,5-0,862 1-32 0,5
= 6 + ry — 17,5 2 =7,5 1C-M.

IpoBepaM HUKHIO SOHY MaHENH HA pAcTArHBaIOHIee
yciume no dopuyae (8). J{as sToro paccuntaeM nagess Kak
o6nuayio 6aJKy-cTeHKY pasmepom 3X3 M C paBHOMepHO
pacnpe}le.ue;noﬁ Harpyskofit momepxy o = 25 1c/M, mpone-

Tou Ly —-3—0,, =3~ ?0,86::2,43 M.
CTPOHM 3MIOPY TOPHSORTANbHMX HaNpAXKeHHN B NaHeJm HJis
cepefHHB npoNieTa (CM. pHC. 2).

To smicpe ropH3OHTAJABHHX HaNpsAKeHHH HAXORHM BE:
JIHRY Ne.c:

B pesyabrate

No'c = 14,9 TC,
a no popmysie (8) — Beanunny N:

N=Ng, —O.SNP(M) = 14,9—0,8-17,6 =—0,91¢c.

IlpAnAMas BO BHHMaHHe, YTO BHCOTH PaCTAHYTHX 30H
B DaHeJH, oNepToH Ha POCTBEPK, H B NaHeJNH, He OMHPalo-
wefica Ha pocTBepK, 6YAYT NMPAKTHYECKH PaBHBIMH, Hafinem
BEJHYHAY PACTATHBAIOWINX HANPAXKEHHA Op, COOTBETCTBYIO-
Y0 BEAHTHHE

00 - >
Op = -—9-36—? = 2,2 krc/cm? < 6,3 Kre/em3;
14,9
Rp=6,3 xrc/cM? — pacyeTHOe compotuBJiende GeroHa
lﬁn; lua_;;é()e Gerona nadenan MI150 (raGa. 13 raasm CHall
) Takum 06pasoM, MPOYHOCTh NaHeNH B PaCTAHYTOR 30He
obecneTHBaeTCs.

NPHHIOXEHHE 1

PACYET )XEJE30GETOHHBIX IMUIMTHBIX POCTBEPKOB CBARHBIX ®YHIAMEHTOB

OO KOJIOHHBI 3XAHHA H COOPY)XEHHHA

1. Pacuer Xe/le306eTOHHHX OAHTHHX POCTBEPKOB cBafi-
HEX $YHZaMEeHTOB NOX KONOHHH ROJIKEH NPOH3BORMTHCA
IO NPOYHOCTH, 3 B Cllydae BOSMOXHOCTH BOSAeficTBHR Ha
POCTBEPK arpeccHBHHX TPYHTOBWX BOA—NO PACKPHTHI

H.

2. Pacuer pocTBepKOB N0 DPOYHOCTH HeOGXOZHMO mpo-
M3BOAHTH: Ha NPOAABAHBARKE POCTBEPKa KONOHHON, Ha mpo-
JaBjHBaHHe HHXHeH IVIHTH POCTBepKa YrvioBoA ciaefl, Ha
TONePeTHYI0 CHAY B HAKNOHEHYX CeYeHHAX, HA Her#@ pocr-
PepEa H Ha MECTHOe CMATHe Noj Topuamu Konosw. Ilpm
pacuere pocTBepKa, NpeAHa3HAYCHHOIO non cﬁopnue mxene-
306eToHHbe KONOHHH, HEOGXOXHMO TaKie NPOBEPATH NPOU-
HOCTh CTRKaHa POCTBEPKa.

3. Pacyer Ha HmpPoAJBAHBaHHE POCTBEPKE KOVIOHHOA H
ero HEXHell MARTH YIVIOBOA cBaefl AOJKeH HPOH3BOANTHCA
B c00TBeTCTSHH ¢ TpeGonanamu raasu GHall no mpoexrn-
poBanHi0 GeTOHHHX H XeNe306eTOHHNX KOHCTPyKuu#k B»
YacTH pachera Ha NPOJaBJHBaHHe TWANTHHX KOHCTPYKuMf
fes nomepeunoll apMaTypH C YYeTOM AOHOAHATEALHHX Tpe-

, H3BOXKEHBHX B II. 4 H D HACTOSHIErO NPRAOXKEHH.

4. Pacuer Ra NPOAaBJMBAHHe POCTBEPKA KOJOHHOA RO

1. 3 HACTOAUWEro NPHJIONKEHHS AOJIKCH BHNOJIHATHCA NPH
CACAYIOMHEX yoxosaax (puc. 1):

a) cukTaercd, WTo NPOAABJAHBAaHHE POCTBEPKa KONOH-
HOjt TPOHCXOAMT HO HHpaMBJie NPOAABAHBaHAA, GOKOBHe
CTOPOHK xomgoﬁ IpOXOAST OT HAPYXKHHX rpaHeli Konom-
HH-R0 Gnaumanmux rpanefi ceaft, a TP MHOrOpSZHOM pac-
10JIOXKeHRH CBalfi, KpoMe TOro, N0 NMOBEPXHOCTH NHPAMHAL
TMPORABANBARASA, ABe HJH BCe 4YeTHpe GOKOBHE CTOPOHH
KOTOpOfl RAKJAOHEHH BOA yraoMm 45°;

0) paGouast BHCOTa pOCTBepKa Ao MPH ODpeneAeHNH
raGapaTOB NHPaMHAH NPOAABAHBANHS NPHHAMAETCH paB-
HON paccTOfIHHIQ or Bepxa HAXHe#l paGowedi apmarypHo#t
CeTKH A0 Ha CTaKaHa B CJydYae CTAKaHHOIO CONMpHKEHHN
pocTBepKa ¢ KOJNOHHOA H HO BEpXa DOCTBEpKa B cAaydae
onppaHAs Ha POCTBEPK CTAJNBHOA HMAH MOHOAHMTHOR KONOH-
HH

B) pacierHas UpOAaBAHBalomas cHia Nump B caydae
NeBTpajbHO HaTPyXeHHHX POCTBEPKOB NPHHHMAeTCH pab-
Hofi cyMMe peaKusii Bcex cBaifl, pacmoJioXeHHHX 3a Npese-
JeMH HHXHEr0O OCHOB3RHAA IHPAMHEAH NPOXABAHBAHNN,
OpHIeM peakudu cBafi B STOM cAyYae HNQRCUATHBAITCH



TONLKO OT HOpMaakHOA cusw, peficTBylomeffl B CedeHHH
KoJOHHK Y o0pesa pocraepxa. B cayuae e NPOAaB/HBa-

HUA BHEHEHTPEHHO-HATPYMEHHHX pPOCTBEPKOB BOJMTHHA

npogasanpaomed cuam upuumMaercs Nupp=2%Papi, ThE
ZPy¢ — cyMMa peakunli Bcex cBali, pacnofoXeHHHX ¢ OX-
Ho& CTOPOHH OT OCH KOJOHEH B HauGonee Harpymensol
4acTH pocTBepKa 3a BHYeToM peakuni csalf, pacloNOMKeH-
HHX B 30He NPONABJUBAaHHA ¢ TOR Ke CTOPOHW OT OCH
KOJMOHHH,

¥ |
L) - L)
In s rhiv R :a—i

"q" & &)'h,

c'——'L-—L—_—qﬂ LT 8

Puc. 1. Cxema pacuera pOCTBepka Ha DOPOAABAMBAHHE KOJORHOR

Ipy cTakaHHOM cONpsi’KeHHH CGOPHOA KOJNOHHH C POCT-
BEPKOM H SKCUeHTPHcHTeTe e>>0,5d, (d« — BEICOTa CedeHHst
KOMOHHH) BeiHuHHy 2P NONycKaercs OnNpeaeiaTh, NPH-
EHMas BeJHUHHYy MOMeHTa He Gomee M=0,5d.N, npa stom
BHCOTa POCTBepKa ompejeisercs H3 pacvyera Ha TNpoaas-
AHBaHHe N0 nepuMeTpy Kosowmn [lpa nosmoM MoMente
M=¢eN u COOTBeTCTBYIOIel eMy cyMMe peakituii ZPg:
BHCOTa POCTBEpKa HOJKHa, KpoMe TOro, NpoOBEpAThHCH Ha
npoAaBjHBaHHe N0 HaPYXKHOMY NEPHMETPY CTaKaHa,

r) pa6ouas BHICOTa COCTABHHX POCTBEPKOB NPHAHMA-
eTcs Kak AJIA LeJIbHHX POCTBEPKOB TOH )K€ BHCOTH

5. TIpr cGopHHX KeNeSOOGSTOHHHX NBYXBETBEBHIX KO-
NOHHAaX, HMelolUx o6mHA cTakaH, pacyeT pocTBepka Ha
npojiaBAHRANHe BHIOMHSAETCS KaK DPA KOJOHHE CRJOLIHOrO
OPSAMOYTONLHOTO CeYeHHs, COOTBETCTBYIOUIETO BHEUIHHM Ta-
GapATam ABYXBeTBEBOfi KOJNOHHH. Pacuer HHxHefl nAHTH
pocTBepKa Ha NpojaBiHBaHHe yYra0BoA csael wo m. 3 ma-
CTOAMIEro NPHACKEeHHN ROJIKEH NPOHIBOAHTLCA NPH CAERy-
tomux yeaosusx (puc 2):

a) cautaerca, 4To ABe paGoune GOKOBLIE NMOBEPXHOCTH
OHPaMHAH NUPOXABAHBAHHA NPOXOAAT OT NMJAOCKOCTH BHYT-
peHEHX rpamefi cBan mo OamXafimux rpanefi cryneHn npH
CTYHEHIATOM POCTBEPKE;

6) palouas BucoTa pocTBepka h; npH oOnpejeNeHHH
raGapHTOS HApaMMAN NPOAABAHBAHHSN NPHHEMAeTCS pas-
HOll BLHICOTE HEXNed CTYIeHM POCTBEPKA;

B) pacuersas DPOAABAHBAM2A cHAA Npp NpHHHMAET-
cs paBHON pacueTHOA HarpyskKe Ha YIVIOBYIO CBAlO, BKJIO-
vyay; BAHSAHHe MeCTROR HarpySkhm (HampHMEpP, OT CTeNOBOTO
3aMOJHEHNA) ¢ YIeTOM MOMEHTOB B ABYX HanupaBJeHHAX.

6 Pacuer mpouHOCTH H3KAOHHHX CeWeHH pOCTBEPKa
Ha AeiicTpHe nonepeynod CHAM ¥ Ha HArM0 JONXKeH NPOHS-
BOJMTLCH B COOTBETCTBHH C TpeGoBaumaMy raanu CHHIT
no NPOSKTHPOBAHHKD OGETOHEEX ¥ KBAE300CTOHHEX XOHCT-

W

PYKUHE HPHMEHHTEONLHO K CAYNaK0 HSIHGaeMEIX 3INEMEHTOB
Oes nonepeuHoN apMaTypH ¢ Y9eTOM [JORONHHTENbHHX Tpe-
Gopanui, U3NOXKeHAWX B nn 7 4 8

Ilpr pacuere Ha monepeyHYI0 CUNYy NpexenbHHE 3HAue-
HHSI PacueTHHX BeNUYHH JO/KHM HPHMHHMATbCH KaK Iaa
COIOINHEIX TWIKHT.
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Pac. 2. CxeMa pacuera HUX- Puc. 8. Cxema pacvera Ha-

Hek namTh pocTEePXa Ha

ngn--- ¥ yr A cBa-
e

KXOHHKX cevemull pocrsepka
Ha Refevsue nonepsanodl cH-
an

dx

o
: ,

Puc. 4. CxeMa DacueTA TNPOXOASHOR ADMATYDM remoR cTARSNA

7. Ha neficteHe mnomepedHofi CHAH XONXHH NpORe-
pAThCA HAKIOHHHE CeYeHHSA pPOCTBEpKa, TPOXOAAIlHRe oOT
IMIOCKOCTH BHYTPeHHHX rpanefl cpafl 1o Oamxafimed rpanm
NOAKONOHHHKA MAH CTYNEHH pocTaepxa (pHC. 3).

TIpy MHOropsAHOM pacHOMONKEHRH cBal npoBepKa
NPOYHOCTH HAKJOHHHX CeueHHN POCTBEPKA NOJKHA npows-
BORATLCH TNO CeHEHHAM, NPOXOANMHKM Heped BRYTPEHHHE
rpaHH Kaxjoro psna csafl.

8, Pacuer OpOYHOCTH POCTBEPKA Ha H3rub NpOHSBOXAT-
€A B CeYeHHSX IO TPAHAM KOJIORHR, 2 TAKXKe Ji0 HAPYMANM
rpaHmy CTaKkaHa pOCTBEPXAa HJAH 1O rpamsm crynenek
pocTBepxa.

PacyeTHHf H3rHGMOMRA MOMEET INA KaXIOro cede-
HHR OTpexengercs K&K CYMMa MOMEHTOB OT Deakunn cpaft
(OT pacueTHHX Harpy3oK Ha POCTBEPK) H OT MECTHHX pac-
YeTHHX HArPY30K, NPHJNOXEHHHX K KOHCONLROMY CBecy
pOCTBEPKa YO OZHY CTOPOHY OT DACCMATPHBAEMQro cewue-
Hus o dopMymam:
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My = zpdr.ux -_ Mo,ﬁ (n
Mp; = ZPyp.y Y — Mo ns 2

rae  Mai B My — H3rnGalomiEe MOMEATH B PacCMaTPhBa-
€MbIX CeYCHHRX, TC-M;
Pyg.g — pacueTHas Barpyska Ha CB881, #Op-
MajAbHad K MAOCWIafd MAQAONMIBM POCT-
BepKa, T¢C;
X; H y; — PacCTOARMS COOTBETCTBEHHO OT oOceft
cBafl RO PACCMATPHBAEMOTO CEUSHHS,

M;

Mo,o # My, — narnbaoniie MOMEHTH B PaccMaTpH-
BAGMHX CCUCHHSX OT MecTHOH Rarpys-
KH, TC*M.

IIpameuanne Ilpu pabore caft Ha BLAEprHBaHHAe
HeoGXOAHMO NMPOHIBOAHTL NMPOBEPKY NPOYHOCTH POCTBEpPKa
Ha usrul Ha jeficTBue OTPHIATEJILHHX peakuuf cBah.

9. B pocriepKax CTaKaHHOrQ THNa, KOTAa OTHOIeHHe
TONIIBHH CTAKaHa K BHCOTE €ro YycTynia HIH K rayGhHe
cTakana papno HAH Gonee 0,75, cTeHKH cTakaHa AONycKa-
ercl He apMHpOBaTh. IIpR OTHOWIEHHH TONMMEH CTEHOK
CTakgdHA K BHCOTE €r0 YCTYNma Ham X rayGude crakama me-
Hee 0,75 CTeHKH CTaKaHa POCTBEPKa HOJMNKHH PaCCUHTH-
BaTHCs Kak XKenedoGeToNHLE SEMEHTH B COOTBEICTBAR ¢
tpeGopannama raanu CHsall no mpoextdapomanuio Gerton-
HEX B JKele300eTOHHHX KOHCTPYKHHA ¢ YUeToM AO'IOJHH-
TenbHHX TPpeGoBaHHi m. 10 HacToAIREro WPHJIONKEHHS.

10 Pacuer npoxosnnofi apMarypH™ CIeHOK CTrakaHa
NPOH3BOJMTCA Ha BHENEHTPEeHHOe CXaTHe KaK Kopo6yaTo-
TO CeueBHs B IIOCKOCTH 3afeJaHHOT0 TOpUa KOJOHHH
(psc. 4, ceuenne [—I),

MyuHRMaTLRAN nNAOmMARb MPOAOALROR apMartypR B
CTeHKax CTaKaRR ROJIKHA COCTaBaATh He MeHee 0,06%
pacyeTsoro tevemAs DeToHa crakana, IIpn 3ToM XOMKHM
YAOBJIETBOPATLCH TpeCOBaHHS 1O aHKepoBKe MNPOLOALHON
aApMaTypH CTEMOK CTaKaHa B NAHTHON YACTH DOCTREpKa.

Tlonepeunas apMaTypa B CTeHKaX CTaKaHa B CEUSHHRAX
IHI—II u [P—II" (cM. pRc. 4) NOMKHa OUPEREAATHCH WO
pac4eTHOMY MOMEHTY OT HefCTBHA CUJI OTHOCHT@ABHO OCH,
npoxoasielt uepes Touxky K #am K; noBopora KOJOHHMH.

BesHYHHM MOMEHTOB, TC+M, NpH STOM JONYCKaeTcH
TIPHHUMATD PaBHBIMH:

dx [, _M\_ 4
TipH 2>( _N)>6

My =M + Qg —0,Ney: @)

M dy
opa eg == -I\T > -2—
M, =o,8(M+Qy,-1v-‘—;'l) . )

rie M — naruGaomufi MOMEHT Ha YPOBHE BEpXa CTaKama,
TC-M,
N — npoponnnas cana, 1IC;
Q — nonepeyHas cuia Ha YpOBHe BEpPXa CTaKkaHa, TC;
dy — CTOpOHA MONEPEuHOTO CeYeHHS KOJORHH, M;
Yy — ray6uHa cTaKaHa, M.
Onpenenennnf no ¢popmyne (4) moment My npEHEMa-
e'm(lsiqe MeHee BeauuHHH Mx), onpefenesnofi mo dopmy-
ae (3).

NMPHIOXEHHE 12

OCOBEHHOCTH NPOEKTHPOBAHHSAl BE3POCTBEPKOBBLIX CBAMHBLIX OYHAAMEHTOB

KPYNNHONAHEJABHDBIX JXHJBIX IOMOB

1. BespocrsepkoBue cBafinne GyHAaMeHTH MOFYT NpH-
MeHATHCR AJS KPYNHOHAHENLHMX HOMOB Bricotofi no 12
sTaxell (BRNOYHTENBHO) C HECYIUHMH IONepeuHHIMH cre-
HaMH, ¢ marom Ao 6 M, TIHTH NEPEKPHTHA B KOTOPHX, KaK
HpaBHIIO, HMEIOT PasMep Ha KOMHaTy B caydasx, KOrja:

CBa# PacmoZoXeHH HOJ NaHEALHHMH CTEHaMH B OAMH
pax,
CTEHOBas MaHeNb HAH YacTh €e /0 Npoema ONupaercs
He MeHee YeM Ha JBe CBaH;

MaKCHMAJbHOE PACCTOSHHE MeXIy CBasfMH NOA none-
peuHHME cTeHaMu He npesbimtaer 2,2 M (npH HCOOJMb3OBA-
HHH THIOBHIX manelefi Ge3 RONONHHTENLHOrO apMHpOBaHHs
ST0 PacCTOAHKE ONpERENSETCs PACYETOM).

2. YerpoficTBO 6€3pOCTBePKOBHIX CBafHHX QyHAaMEHTOB
TpH ONHPAaHHH cBafi Ha KPYNHOOONOMOMHHIE H CKavIbHHE
TPYHTH, B ceficMHuecknX pafoHax, Ha2 NPOCafOIHHIX, Ha-

yxalomux ¥ 3aropoBaHHMX IPYHTAX, a TdKKe Ha noxpa-
GaThiBaeMHX TePPHTODHAX H NPH HaJHYHH KapcToB He J0-
IyCKaeTcH.

3. Kaxpan mapens HECYHMIHX CTEH TEXHHUECKOro HOA-
NOJbS H HEPBOTG-9Taxa AOKHA ONHPATLCA He MeHee geM
Ha jJiBe cBaH.

4. CreHoBHe NIaHeNH R KP2eBHe YJaCTKH NJAHT Oepe-
KpHTHf, OmMHpajoiiMecs Ha QroJIOBKH, CIEEYET CYUHTATh Pa-
GOTAMMIAME Ha pacTAXEHHe NpH H3rRGE COBMECTHO Kak
Ganxkn-cTeHku TappoBoro ceuenda (puc. 1). [losromy npu
Heo6XOAEMOCTH AOMOAHATENbHAA apMaTypa, KOJAYeCcTBO
KOTOPORt onipefesfercs pacueroM B COOTBETCTBHH C T, 5~
7 HACTOSIMEro NPUIOKEHHA, MOXeT OHTb pa3MelleHa B
DJIETaX TEPEKPHTHA Hafi TEXHHUeCKHM NOAMOJbEM.

5. Beawuna pacTArHBawulero ycuaws N, ic, B-BepTH-
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KaJbHOM TaBPOBOM CeYeHHH MoXeT GHTh onpejeieHa 0o
dopmye
N =0,2q1, )

rae ¢l — BepTHRaNbHASL HarPy3Ka, TC, OT Beex ataxeli n
BpoJieTe MEXAY IPaHSAMH COCEIHHX OrQNIOBKOB
cBafl

6. Bricota pactaHyTofi 30HH cTeHOBOA nanesn (pelpa
TaBpa) NpuHEMaercs me Gonee 0,2/, rae [ — paccrosHue
MEXKRYy TPAaHfMH COCE/IHHX OTOJIOBKOB cBa# BpoanuMaa B
coBMecTHy10 pabOTy INHpHHA KpaeBHX YYaCTKOB IVIHT ne-
PeKpHTHS (MIHPHHA CBecoB MOJKHM) B KaXKAyi0O CTOPOHY OT
OCH CTeHOROI MaHesNi He [OJKHA NPEBHINATh !/ WIAPHHH
orojiopka csaft (cM. puc. 1).

7. Yeunue N, Tc, ZOMKHO GHTHL BOCHPHHATO pacyeTHo#
apMatypoil pacTsHyTOl 30HH, pa3MepH KOTOpo# onpeaens-
10TCS N0 1. 6 HACTOAIEro NPHJIOKEHHS.

He Menee 709% apMaTypH pac4eTHONO ydJacTRa INIBT
HePeKpPHTHA AOMMKHO pacHojaraTbC HeNocpeACTBeHHO NOX
CTEHOBOfI MaHeqbl0 (T. €. HO KOHTYPY NJAHT NepeKpHTHIE).

8. IauTL NepeRpHITHS Haj TeXHHUECKHM NOAMOALEM
pa3MepoM Ha KOMHATy RONYCKaeTCi PpacCUATHBATh K8k
H/HTH Ba TOYEUHHX ONOpax ¢ YaCTHUHHM 3allieMAeHHEM B
HecyWIdX CTeHaX Kpaep IUIAT Ha olopax oOT cobCTBEHROrO
peca MePeKpHTHA M NOJe3nOk HarpyskH Ha nepsuft ITax.
Beluum#a MOMEHTa IOJIHOTO 3alMeMJeHHS MoOXeT OHTh
ymeHbiieHa Ha 15%. Harpyska ot creHoBrx naneneff yun-
THBaeTcs NpH pacyere Ha pacraruparomue ycuaua N, Tc,
no ¢opmyie (1) HacTofilliero MPHIOMKEHHH.

9. OroJIOBKM Ha CBafix C/eLyeT 3aMOHOAHYMBAThL Gero-
HOM Mapxu He EExe M 200 c TigareapiHK BHOpRpOBARA-



em. Jlonyckaeren NpomsBONHTL 3AMOHONHIHBAHHE OTONOB-
KOB UEMGHTHHM DacTBOpOoM Mapku M200 Ha xpymHOM necke
(neckoGerorom). OrknoHeHHe Bepxa OrOJIOBKOB OT 3a-
NaHHOM OTMeTKH He JOAXKEO npeBHmath 1 cM. Orososok
Ha B3¢ CJeNyer 3aMOHOAHIABATL CHMMETPHYHO NO OTHO-
MEeMNo K OCAM CBaH.

10. Jlas 3ajenxn CBad B OrojioBKe HpeiycMaTpHBaeTcd
OTBEPCTHE, BEPTHKAILHOE CEUCHHE KOTOPOr0 MOXKET GOHTh
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Puc. 1. Cxema pacuera CTCHOBOR NAHCAHR COBMCCTHO C MAHEANMH
nepespuTnil

NEPaMHAA/BHEM, KOHHUECKHM HAH KOJOKO/M006pasHHM.
IllnpuHa OTBepcTHS MOHH3Y XOJKHA NPeBRINATh IMMPHAY
aH# csaH Ha 100 MM, a OTBepCTHE NOBEPXY JHOJNIKHO
HTb He Metee 200 MM. MUHHMaJbHAs TOJMHHA CTEHOK
cTaKaHa NOHHSY coctaBisier 50 MM, 3aumTHHA ciok c Ha-
pyxno#i croporn —30 uM.
BepraxanbHaa och OTMOJNIOBKa JIOJKHa COBMaxarh ¢
BepTHKaALHAA OCHIO CBaH.
11. Oroaopok, BEMeOMAS BHYTPEHHION MOJIOCTL C Yr-
JIOM HAKJOHA K BePTHKAAW !, PaCCIHTHIBACTCA:
a) Ba pacrarHpajomee ycuase T, BOCHPHHEMAEMOS ro-
PH3OHTANLHHMH XOMYTaMH (pHC. 2);
6) Kak KOpOTKasi KOHCOJIb NPH BHEUEHTPEHHOM Harpy-
WeHuH OrovioBka (puc. 3);
B) Ha NONEPeyHYI0 CHJIY C Y9eTOM MOHOJHTHOrO 8a-
UONHEHHS BRYTPeHHEH NOJIOCTH.
12, Pacuer CTeHOK OTONIOBKOB Ha PacTATHBAlONIEE YCH-
aKe T pexoMeHAyeTC NPOHSBOAUTH:
a) nAs KBaZPaTHOI'O OTOJIOBKa No dopMyne

T =0,25Pctg (@ +9), @)

rae P —pacueTHas Harpyska Ha CBaio, TC;
0 — YTOJ] HaK/JOHa BHYTpeHHeA NOJOCTH OTONOBKE K
BEPTHKAJIH, TPax;
Q— yro(;n’ﬁgeum GetoHa no Gerony, rpag. (itge=

6) AAA KpyIVIOro orosiobKa mo ¢opmyae
T =0,158P-cig (& + 9). 3)

13. Pacuer oronoBka Kak KOpOTKOft KOHCOJH HPH 3KC-
RERTPEHHOM NPHIONKEHHH PacueTHOH Harpyskm (cM. pac. 3)

JONAeH BHMOJHATHLCY HA NONEPEYHYI0 CHAY H MOMEHT B
COOTBeTCTBHH ¢ TpeGoBamusmp raass CHnll H-21-75.

14. Ha nomnepeunylo cuay OT SKCINYaTamHOBEEX Ha-
rpy3ox COOpPHHIT OrONOBOK pAacCYHTHBAETCA KaK OroOBOK
cnnowBoro ceueHus. [Ipu stom HeOGXONEMO y4ecTh HEOXR-
HOPOXROCTE CGOPHOrO OroNIOBKa H MOHOJHTHOTO 3aNOJHE:
HHA, OPAHSB B dopmyne (81) raasu CHull 11-21-75 xo-
adppHrEeHT £4=0,8.
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Puc. 2. Pacuer oroaoska

15. Hsra6amomufi MOMeHT B IJIOCKOCTH TDaHH CBaW
OT CHJIH AONYCKaeTcs onpeAensrh no opmyne
N
M=1,25N|1lg— 4
s (IG 2Rnp bﬁ) * ( )

{6 ~~ NIHHA OMODH, M;
be — HPHHA OMOpH, M;
Rpp — pacuerHoe conpoTuBAeHHe GeTOHa OCEBOMY CXKa-
THI, TC/M2,

16. Pacuer cBaii GespoctBepkoBoro csaftoro ¢yHzaa-
MeHTa Ha FOPH3OHTaJbHHe BETPOBHE HArpy3KH H MOMEHT-
HHe BO3ReACTBHA CJeAyer NPOH3BOARTL B COOTBETCTBHH C
yKasauuAMH npuaoxenus raasn CHmull I1-17-77.

Npumep 1. Tpebyerca paccuuraTh Ge3poCTBEPKOBHMA
cBaflEHA pyHRaMeHT OPH CAEAYIONHX HCXOMHHX JNaHHMX:
pacueTHast Harpy3ka Ha YpOBHe BepXa OroAOBKa ¢=
=25,4 Tc/M; pacueTHas BepTHKajbHasi Harpyska Ha CBalo
P=401c; pacueTHas ropH3OHTaJbHasA Harpy3ka Q=05 Tc;
cpan Mapku C8-30, orosioBox ceueHHem 0,6 X0,6 M, BHcO-
toft h=0,4 M, paccTofiHHe MEXAY rPaHSMH COCEXHHX Oro-
n0BKoB I=1 M; MapKa GeTOHa WO NPOYHOCTH Ha CXKaTHE
orojioBka H 3anojmdteas M200; pacserHas Harpyska =Ha
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OTONIOBOK OT TUMTH uepexpwris N =10 -Tc; wypHHa onopu
ls=0,16 wm; npopospHas apMaTypa, PacHojOXeHHas A na-
HeAAX CTeHH H OCPeKPHTHY Ha YYacTKe PacTAHYTON 30Mn-
426B-1 u 2J10A-111,

Pewewire. 1. Onperensem MoMenr, aeficrayiotumit wua
CBal0 C YHMETOM XONYCKAEMOrO0 OTKAQHEHHS CMS8H B Naaie
(cum. pre. 3):

M-'=N—-—-——-(16;—d)

0 (0,154-0,3)
+P+0,05 = 10—

+
-+ 40.0,05 = 4,25 1c M,

MoMeHnT oT pacueTHoll TopH3eHTAMbHOU cHaN Q=05 T¢
papen 1,8 Tc-m.
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Puc. 3. Pacyer orononxa

2. Tlposepsiem NPOTHOCTHL Marepasa cpap CB-30 wus
Gerona Mapki M200, apMupoBanuofl 4J12A-1 Ha BHeueHT-
peHnoe ckatHe CoraacHo rpaduxkam, B THIOROM HpoOeKTe
I BOCOPHATHS pacyeTHOfi Harpyskn P=40 7c ¥ M=
=6,05 Tc-M Tpebyerca cBas ceueHneM 30X30 cM M3 Gero-
Ha Mapku M250, apmrpopanyas 4@J16A-111, Yeeanuusaem
apmupoBanne, npuHss 4J16A-111 us ycnosua BocnpraTHs
Harpy30K B 3KCHAYATAUHOHHHIR NEPHOR

3. MNposepsieM NPOUHOCTh OTOJIOBKA Ha MeCTHOE CXKa-
THe (cMATHe) oT Bo3peficteass N=10 tc Tlo ¢opmyane (96)
raapy CHall 11-21-75:

Ngon = Bom Rem Foms
Fey =0,16-0,15 = 0,024 m2;
Ren =1%o Rl!p == 1,4-900 = 1260 rc/m2;
Npon = 0,75-1260-0,024 = 22,71¢ > N = 10 1c.

4. OnpenenseM pacTATHBalONIee YcHAHe Ha YPOBRe
BepXa OFOAOBKA:

N =0,29]=0,2-25,4-1=5,081c.
8§ VcranasimsaeM BeJHYHHY DACTATHBAIOUIETO YCHAHN,
BOCNPHHAMAEMOro apMaTypofi B pacTAHyTON 30Re:
435B8-1—F = 0,79cM?; R, = 3150 Kre/em3;
2@ 10A-1I[—F==1,57 cM?; R,;=3400 Krc/cm3;
Nyon = 0,79-3150-1,57-3400 == 7,83 7¢ > N = 5,08 7c.

ChnefoBaTenbHo, YCTaHOBKH AONOJIHATENbHOA apumaTty-
PH B pacTAHyTON 30He He TpebyeTcH.
6. Onpenensem ycuJHe pacTAXKeHHS, AeHCTBYIOHiee Ha
CTEHKY OrOJIOBKa
T=0,25Pctg(a-+9) =
= 0,25 40 ctg (20,5° + 33°)=7,4 1c;

¢ a—bl_b’ _0,2—-0,05
8 =" T 0.4
TpeGyeMoe ceueHHe apMarypn Fy Knacca
pHC 2) cocTaBAser

Fy = T:Ry ~ 7400:3150 = 2,35 cm2.

=0,375; a=20,5°

B-1 (em.

Cnenosarenbio, 5Z6B-1 (F=1,41 cm?) HepmocTaTowHO ANR
BOCTIpHATHSI pacTArdBalomero ycuaus, ITpuuumaem 425B-1
(F=0,79 cm?) u noeepxy 2Z10A-111 (F=1,57 cM?)

Tyon = 0,79-3150 4 1,57-3400 = 7,83 ¢ > T = 7,4 1c.
7. OnpenpensieM BEAWYMHY NOMEPEUHOHi CHJIL, BOCIPHHE-

MaeMOl OTONOBKOM KakK KOPOTKOM KOHCOJbIO, 0 dopMmyse
(81) rnasw CHall 11-21-75:
_ kgky RyBHS 1,9.0,8.75.0,6-0,357
- a - 0,075
HO MpHHHMaeM He GoJee

Qx = 2Ry, bhy =2:75-0,6-0,35 = 18,97c > N = 10 1c.

8. UsraGaowmuit MoMeHT, meficTByiOmHli Ha KOPOTKYO
KOHCOJIb, PaBeH:

X = 70.5TC,

N
w=1.958 (1g— ) =
™ "9Rpp g
12510(0 15— )—144'rcu
- i 2.900-0,16 / :

Ilns BOCNpHATHS RaHHOTO MOMEHTa ROCTATOUHO apMa-
Typw 4Z10A-IIL

NPHITOXEHHE I3

PACYET H NMPOEKTHPOBAHHE @YHAAMEHTOB M3 KOPOTKHX KO3JOBBIX CBAH

1 OcoBenHOCTbIO KO3JIOBHX CBaft ApafercAd HX HAKJAOH
K BepTHKaNH, B PE3YALTaTe 4ero yBeNHWIUBAETCH MAOWANDL
OnHpaHHS HA TPYHT H H3MEHSIOTCS ycAoBHA paGoTH cBau B
rpyATe OTo HECKOJBKO MOBHIIAET RECYUiyl0 CHOCOGHOCTH
cBall Ha BepTHKaJLHWE BAABJMBAIOAINE H BecbMa CyulecT-
BeHHO MOBHINAET CONMPOTHBJEHHMe CBall TrOpH3OHTAAbHHM
Harpy3kam

2 Hecymas cnocofHocts QyRAaMeHTa ¢ KOSJOBLIMH
cBasMH CKJIANHBAeTCA U3 CONPOTHBJACHHA TpyHTa NOA oc-
TpHEM, CHJI TPeHHA No HX GOKOBHM MNOBEPXHOCTAM M 10-
HONMHATENPHHX CHJ CONPOTHBJAGHHA OT OTNOpa rPyHTa 1o

M2

HUXHeft RaknonHON GOKOBOM IOBEPXHOCTH CBAaH Ha yvacT-
Ke, PaclioJIONEHHOM B ee BepxHeft wacT.

3. KopoTkHe KOSJIOBHE CBAaH MOXKHO NDHMEHATh AJR
ycrpofictBa ¢yHAaMEHTOB NOA CTeHH M KOMOHEN. [Ilpw
JIEHTOUHHX POCTBEPKAX MOTYT OHTb NMPHMEHERW MNapHue
HAH oamHOUHHe cBau. Lina ycrpoficTBa (yHIaMEHTOB HORX
KOJIOHHHM MOFYT 6LITH MCNOAL30BaHH NIapHHE KOSJNOBHE CBAH
H cBaH, NOTpyXaeMHe ¢ HAaKJOHOM OT LeHipa dydxaMeHTta
B pa3;iHYHLIX HanpaBJeHHAX (pHC. 1).

4 KopoTkHe KO3/IOBHe cBaH, 0OpasyeMui€ H3 cBa# MaAH
3a6KBHEX GJOKOB C OIHOCTODOKHHM 3aOCTPCHHEM, MOI'YT



GHITH HENONLIOBAHH NPH BOSBEACHRH aPOTHHX cOQPyaxernf,
D KOTOPHX BOSHHKAIOT rOPHRSOHTaJbHLE HarPy3KH (vpz:c. 2).

5. OynzamenTs WS XOPOTKRX KOSJOBLIX cBall pexomeH-
AyeTCsA NPDHMEHATh B PAMHHCTHX IrpyHTaX C NQKasareneM

KoHcHeTeHOHH [ >>0,4, a TakKe B NHJICBaTHX H MeJKHX
necKkax.

TaKux cBafl B IPYHT 3a CueT BOSHNKHOBEHHS DPEaKTHBHOIO
CONPOTHBJAECHHA PPYHTa YO CKOINERHOA IIOBEPXHOCTH CBaM
BO3HHKaeT MOMEHT, KOTOpHH NOBOPAWHBaeT CBalo B TPYH-
Te OTHOCHTEALEO IIADHEPHOTO 3aKPEOJNGRHX TOJOBKH CBalt
B HAroJIOBHHKe. BBHEAY BO3HMKHOBEHHs GOJBIIHX MOMEHTOB
B caMofi cBae, a TaK¥Ke HeBO3MOXKHOCTH 3HAYHTENALHOTO Mo-
BOpPOTa IJAHEHHX cBalt B rpyate peKoMeHzayercd INpHHH-
MaTb AAHHY TakHx cafl He Gonee 4—5 M, a ceueHHe HX
MOKer OHTH YBEJHYCHO RO CeueHHA 3aGHBHHX GJ0KOB.

a) &) 8)
3 3
o 7 T § £
Ll [¢ l Y
J + Ymn l
Puc. 1. Tuns dynaaMeiiToB H3 KO3NOBNLIX cBad
@ ~ JICHTOYHbIE, 6, 8 — OTAENLHO CTORU(HE NPAMOYTroJ/ibHbIe
I:I
-""l [ el o
| 44 ti ]

= e
Jd LL:

Puc. 2. KOWCTpYxTHBHAN cxXeMa QYHAaMEHTOBR HA CBASX € ORHO-
CTOPONHEM SAOCTPEHNOM

6 Paamepu cBafi M yroJ HX HaKJOEa BNGNDRIOWNR B
32BHCHMOCTH OT BE/MUHHH H XapaxKrTepa HATPYSOK B OY
WHeHePHO-TeOJIOTRYeCKHX YycAoBER arpourearHof ma0-
MaiKH Yrosl HaKJAOHA cBafi X DEpTHRARR pexOMeHRyercH
IpUHHMaTh B Npenenax 7—20°

7 TosoBb cBaft AOMKHH PACHOAATATHCH HE MWHRMAAGL-
HOM PAacCTOAHHH APYr oF APYra, OHpeAenEeMOM

yCa0BES-
MH 3a6HBKH B KOHCTPYKTHBHHMH OCOGENHOCTAME COOpYyMS-
nuga

8 Hecymas crnoco6HOCTh 33GHBHOR x0830B0H CRaH No * N
rPyETY onpelensierca no ¢opMmyne \
@ =m (RF + u3f, 1, +d Zf} i,). (1) 5 S

TRe m — KOShdUUKeHT ycioBHA paGorH, pasmsk 13

R-—pacueTHOe CONPOTHBJCHHE TPYHTa NOX BEMHHM
KOHIIOM CBaH;

F — nnoimazp nonepeyHOro cedeHAd CBaH, M3}

1 — NEPHMETp CBaH, M,

fi — pacuetHoe compoTHBJNeHHe N0 GOKOBOE moBepXHO-
CTH i-TO CJIOA TPYHTa;

l;— Tonmpra i-ro C/0A TPYHTa, PACHOJIQXKEHHOTO B
npelienax BEPXHErO YYacTEKa CBaH AJHHOR 2 N,

dy — pasMep HHXHefi CTODOHH CeYeHMH HaKAORHOH
CBaH, M,

f?-— AONOJHUTENBHOE CONPOTHBJEHHE OT OTNOPA TPyH-

Ta ud GOKOBOI NMOBEPXHOCTH HHAKHeH HaKAORHON
TPaRK ¢BaH, PacHoOJIOXKeHHOA B Npejenax Bepxme-
Y0 ee ytactka AauHOf 2 M, Tc/M?, onpenensemoe

no Tabauue.
9. Iam yerpofictea (pyHZaMeHTOB Ha KO3JOBHX CBafiX
WHOTAS HBCHOMB3YIOT NMPU3MaTHYeCKHE CBaH C OJHOCTOPOH-
HHM BWOCTpEHUWeM, NorpyxaeMuie nonapHo [Ipn BHeApeHHM

Beansega OTNOP2 TPyHTa f?. Tc/M*, BpH
Froncenna aon KoNcucTeuH f;
TPyETE: M 0 04 | o7 | o8
1 10,5 8,56 3,5 2,4
2 9 7,5 3 2,2
3 7.5 -] 2,5 2
4 6,5 5 2 1,8
5 5 4 1,8 1,6
6 3 2,5 1,5 1,4
INpumeuanns JInm npoOMeXyTOUHHX 3HAUEHHH

I, pesHIuRH fg ONpeNeANIOTCA 10 RETEPNOAANHH.

[Tpounoers ceaM NOMKHA NPOBEPATLCH Ha BOSKeficTBHe Mo-
N w BO3BAKaeT NPH NOTPYREHHH CBad B IPYHT.

mh RAKJOHA CBAH C ONHOCTOPONHHNM 33O0CTPEHH-
2 K BIPTHERVR DPH NOJNHOM €e NOrpyaKeHHH B I'DYHT MO-
et pBpRAeNeH N0 dopMmyne

tgng-‘-(wa

lcosna)
A ’
{cosno

8 = 2 arctg

@)

]_tg!ﬂs.e.

rae {—namna csas, M;
& — YI'ON 3aOCTPEeHHs CBaH, Ipai;
) — XOS)HIHEET yIia CKOJbXKEHHHA, KOTOpHi 3aR-
CHT or oTBomenns v=I/b (rae b — pasmep cTopo-
HI COUEHHS CBaM B MJIOCKOCTH MOBOPOTA CBaH) H
onpeneagercs mo rpaduxy (puc. 3);

&

. N N\
\"Q’o
5 \\ \\‘
@ \
§
[ a 92 23 9% o5 G5 47 a8 a9 g

Pié. 3. 3aDHCHMOCTE & OT V) AAS DASENUHNX 3gavensufi vee/d

¢ ~— OCHOBaHHe HaTYpaJbHOro Jorapudma,

A—noJHoe nepeMellieHHe rOJIOBH CBaH N0 BepTHKa-
JH NPH NMOTPYXKEHHH csBak B rpyur Onpepenser-
¢s 1o popMyae
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A=1l—bhp, @

¥he hr — BHCOTA TONOBH CBay, BHCTyDawmef man nosepx-
HOCTHIO TRYHTR,
Hoabsyscy popuyaof (2), MOXRO Japanee OUPEACAHTDL

yron RaKACHa casy O 1 paccunTaTs HEOOGXOMIMYIO BEIHTH.
HY DOTDYXKCHUS CBAK ¢ OJZHOCTOPOHHHM 3aOCTDEHHEM.

OrHowenne v=I/b pexoMeHZyeTcA RPHHHMATL B Inpe-
nenax 5—20.

INPHJTOXEHHE 14

PACYET CBARHBIX ®YHIAMEHTOB MOCTOB MNPOTHB IIYBOKOro CIXBHTA

1. Pacuer cpaliExx ¢pynAaMeHTOB MOCTOB NPOTHB riay-
Goxoro cHBHra peROMeHIyeTcst NPOH3BOAHTH NO KPYrAOH-
JAHHADHYECKEM HOBEPXHOCTAM.

anHyc ® NMONOXKeHHe OCH HanGo/ee OMACHOR KPyrao-
OUAEHAPRUeEKoll NMOBEPXHOCTH CKOMbXEHHA NpH pacyerte
onpeneasor nog6opoM [Ipu 9TOM NOBEPXHOCTH CROABNKE-
HHS MOTYT HasHAYaThCA KaK 32 npexenamu csafi, Tak u
fepecexaomMUMy HX (B 3aBHCHMOCTH OT MeCTa pacuojioxe-
HESA CJI0A c1a6oro rpyHra).

n

£
o

¢ 21N 1]

AN

s

F
N N\
- 4 L/,

4
Z

Gnod crabose spynme

Puc. 1, Cxema pacuera Ha rayGoxXuE cABAr RO EPYTAONSANNADH-
YOCKMM HMOBEPXHOCTEM

2. Has npoM3BO/MLHO MPHHATON KPYrAOMHIMHApPHIEC-
KOft IMOBEPXHMOCTH CKOMbKEHHs) panuycom R moment Moy B
npefeNibEE MOMEHT Myp, B3sTHie OTHOCHTENBHO OCH STOH
nosepxsocTd (Touxn O Ha puc. 1), BHUHCAAIOTCH NO (Op-
Myaam';

{=op
Mma ZG‘ ty+ Tres N
=3}
{e=n
Mpp =R [ZI(GW“”" tg P +bi Li cr) ] P )
=

G; — cuna, paBHast cCyMMe pacuermoro Beca i-f
YacTH CIIOJSAOIIEr0 MAacCHBA, 3aKAIYEHROH
MeXJy JByMA BepPTHKANLHLMH MJIOCKOCTHMH
u paBHoOAelicTByIomeH, pacnosoxeHEof B ee
npeRenax pHemBell Barpysxku. IIpm nosepx-
HOCTH CKOJbJKeHHS, nepecekalomiel cBaH, B
cany G, He BKJIOYaeTcst Bec ONOPW B JiaB-
JeHHe fOpoJerHoro crpoenns. Ecas nosepx-
HOCTb CKOJNIbXKEHUs B npepesax I-ro yvacrka
UPOXOAHT MO BOAOHPOHHUAEMOMY cJioio (uec-

v

' Tlpu onpesenesun NpexensHoro momenta Mgp com-
poTHRAeHHe CBafl CKOJIbXKEHHIO TPYHTA NG KPYTHORHJAHHADH-
geckoff fMOBEPXHOCTH, Uepecekalomledl cBaH, He YYHTHBACT-
ca
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KY, CyNecH) HJH 70 rDaHHIE BOXONMpPOHHRae-
MOr0 M BOJOHENPOHHUAEMOro CJIOeB, TO Wec
G, chenyer onpefesTh C y4eTOM B3BEHIHBA-
HHSL TPYHTA, PacHONOKEHHOTO HHEe YPOBHSA
BOAH NPH PacYeTHOM NaBOJKe;

ri — maedo cuanl G¢ oTHocHTeabHO TOukE O (no-
JIOXKHTe/IbHO TNPH pPACHONOXKeHHA CHAH Gy
CupaBa OT BePTHKAAH, MNPOXOARMER uepes
Touky O);
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Puc. 2. NonepenHull paspes 'YUACTER CUOXIAPMOIO MACCHBA

G — ycros, NOANEDPKHBAWMICTO RACHiUb, § — ONOPH, PACHOROXKEH-
HO#l Ha KPYTOM CKJIOHE

T — pacuerHoe 3Hadende rOPH3OHTANLROR CHAM,
AepefaBaeMofl CNOJ3AOHIEMY MAcCHBY OT
TOPDMCKeHHSI BDeMeHHOA HarpysKH B mpoJere.
Ilpn wanHuMM HaKJOBHHIX CBaff, viepecexkae-
MHX NOBEPXHOCTHIO CKOJIbIKEHHS, MPRYAMaeT-

==V,

ro—miedo cunsl T OTHOCHTENbHO TOUKH O;

Qj— Yron MeXAy BepTHKaJbio B PaxWycoM, npo-
BelleHHLIM U3 TOYKH O K TOuKe nepeceuenus
cuan G, ¢ KPYrjOUHJHHAPHYeCKOH mnOBepX~-
HOCTBIO CKOJIbXKeHHH;

Q; H ¢; — pacyeTHHe 3HaUeHHS YIVIa BHYTPEHHEro rpe-



R YASRLNENE GRERNeHAR IDYHTE, Hepece-
TEENO0 DNMEERROCTHI0 CKOJbXKEHHI B Npe~
MRSST XTO FREPTHKA, onpejessieMHe B COOT-
PEICTSRE ¢ TPEOOBaHEsAMH N. 4.6 HacTOAMErD

PyYXoBOAREE;
6j —cpeauss (ycAoBHas) WHPHHa NOBEPXAOCTH
CHORSAMNA IPYHT2 B npefienax (-ro ydacrka;
b¢ — AamEa DOBEpXHOCTH CHOJ3AHHA TPYHTa B Hpe-
JAexax i-ro ysacrka;
B¢ ~~WRCHO YRACTKOB, Ha KOTOpOe ChoJj3alomnfl
MaccHB pasfieieH BEPTHKAJbHHMH  ILIOCKO-
crAME (PeKoMeHyeTCs NpPHHHMaTh 13 8).
3. Mpu onpeneisenn mHPHHH b; IOBEPXHOCTH CKOMb-
MeHES B PecOB OTAEAbHHX YUaCTKOB CHOJI3AIOIEro MaccH-
Ba HOUCPeYRHA pa3pe3 i-ro yuacTKa NPHHHMAaeTCd B COOT-
BeTCTBHA ¢ pHC. 2,4 (B cAyuae ycTOs, HOMAEPAKHBAIOMIEro
HacHub) HAH PHc. 2,6 (B ciydae OHOPH, PaCHOMNOXKeHHO!M
Ha-KPYTOM ckiore). Yepes gcp Ha puc. 2 0603HaYeHO OpH-
BeaenHoe (CpefHEB3BEUICHHOE) pacueTHOe 3HayeHHe yraa

PACYET CBAAHBIX ®YHIAMEHTOB ONOP MOCTOB

1. Cpaftinle byuzaMeHTH ONOP MOCTOB cliefilyeT pac-
CHHTHBATh KaK NPOCTPaHCTBEHHEIE KOHCTPYKUHMH.

Ecnu ¢yHIaMeHTH HMEIOT BEPTHKAJbHYIO ILIOCKOCTh
CHMMETPHH M BHELIHAS Harpy3ka fAeficTByeT B 3Tof mAOC-
KOCTH, TO pacyeTn (YHIaMeHTOB C KeCTKHM pOCTBEPKOM
(kak HM3KWM, TaK H BLICOKHM) Aomnyckaercs NPOHIBOAHTE
110 NJIOCKOA pacueTHON cXeMe COTJIacHO APHBOARHMHIM HIXKe
YKa3aHuaM.

5 x5
‘ “ 4o z
Hz
» %m‘
0 |
1 % 2 2z 4 n

Puc. 1. Maockas pacueTHas cxema cpafioro dynxamenrs

Npemevanne. Ilaockoit pacuetHo#t cxemoh caaftuo-
r0 QYHARMEHTA Ha3HBAETCA €ro NPOSKUMA HA NAOCKOETD
pefictann BremnHefl HarpysKH.

2. Ceafiinie QyHIaMEHTH PACCIHTHBAIOTCS C HCNOJLSO~
BAHHEM HPAMOYTONLHOA CHcTeMul KoopauHaT xOz (pae. ).
Ee Bayano cosMemaercss ¢ Toukoii O, pacnmosoxeHHOR B
YPOBHe NOROIIBR POCTBEPKA. B ciaylae cuMMerprAuHOR nJaoc-
xofl pacwerhofl cxemu QyHZameHTa 9Ta TOYKA NPHHEMSeT-
€% Ha SPTHRANBHON OCH CHMMETDHH CXeMH; B Ciyyae He-
CHMMETPRAHOR IVIOCKON DacueTHOX CxeMnl GyHAaMeHTa ¢
OXUHME BEPTRRANLELIME CBAAMHM!— Ha BEDTHKAJH, HPOXOAR-
mefdl wepes LERTp TAXKeCTH NONepeYHHIX cedeHHA Beex chaf,

3aeck ® Aanee Tax Xe, KaK M B NPHJOKEHHH K riase
CHB&I1 {1-17.77, nox HasBanMeM <«CBasi» CAGAYET HOHHMATH
CBRID, CRAN-060A0MKY H CBaK-CcTONG.

BHYTPeHHEr0 TPeHHA AJNA TPYHTOB BHUASNEHHOTO YHacTKa
cnoJzaionzefl 4aCTH MaccHBa

Pa3sbasky cnoA3aiomIero MacCHBA BePTHKaJbHHMA MIOC+
KOCTAMH CcleAyeTr NPOH3BOAHTL TaK, qTobN nOBerHOCTb
CROJILXKEHIHS B Npefenax Kakjof BHACAeHROA dacTH Mac-
cliBa NPOXOAHJa N0 OLHOMY CAOK0 IPYRTE,

4, 3uauenns Mcx B Myp cliefyer ODpPEREIATH AAR Hec-
KOAbKHX NPOHSBOABHO SSRAHHHX NHIHHAPHYECKHX MNOBEPX-
POCTCH CKOMLIKEHHS, PA3ARIFIOWHXCS NOAOKeHReM Toukn O
H SEaueHHAMH paxuyca R. D7u snaucnun EODKEM yAOBJe-
TBOPATH YCJIOBHIO

Mo < Zan Myp,

kn

TAe Mcy — KOsdduument ycropali paGoTH, NpHHEMAaCMEIL
paBHEIM 1, eciH HOBEPXHOCTh CKOJIbXEHHS He me-
gecexae'r ¢BaH, B paBEuM 1,1, ecnn nepecekaer;

ky = 1,4~ KoadduitaenT BaREIKHOCTH.

®

NMPHIOXEHHE 15

a2 B OCTANBHKX CAYJagx — NPOHIBONBRO. Och X rOpH30H-
TaNbHA H BAEPARNEHR BNpPaBO; OCh 2 BEPTHKAJbHA H Ha-
npasJicHa BEES.

3. Nonoxense kaxpofi (i-A) ctam Ha IIOCKON pacuer-
1Ol exeme OEpeAensercs KOOPAHHATON X5 TOUKH NepecedeHHn
OCH CBHW ¢ OCHID X H YIJIOM ¢, MEXAY OCblO CBaH H Bep-
TEKRALD; Yron ¢ NOJNOXKHTeNEH, KOrla ocbhb CBaH pacnojo-
a;mu cnpfu Or HpoBefeHROfi Yepe3s ee roJIOBY BepPTHKAaJH

e, puc. 1).

mmyxomne Ha (yHHAMEHT BHeIIEHe HarpyskH
NPHBOAATCH K Touke O M PACKAaAMBAIOTCH Ha CHAH H. n
Ng, RanpaBjeHHHe BAOAL Ocefl X H 2 COOTBETCTBEHHO, H
uouent M, orHocurensro Touks O, Camu H. u Ng mono-
IEATIENM, KOIAa HX HANp2aBJeHHA COBHAJST ¢ NOAOXKH-
TEALHMME HAUPABACHHSMH OCefl ¥ H 2 COOTBETCTBEHHO;
smoMenT M, nodoXKHTe/leH, Koria on HeficTByer no uacosol
crpeaxe {cum, pHc. 1).

Mpuameuasne Canu Ny v Hy v MoMenr My, npu-
pexenHue K Touke O, HCHOJBL3YIOTCH BO BceM pacuere Qym-
HBMeHT3, 32 MCKJKUeHHeM onpefejeHHMa ycuan#i (marmbaio-
XX MOMEHTOB M MONEpPedHHX CHI) B CeYeHHAX POCTBEpKa.
Svn yeuwims cnenyer onpelesaTh ¢ yueTOM (haKTAUCCKOH Ie-
pejiadn ycnaufi Ha pocTBepk oT HaadyHAaMeHTHOR KOHCT-

H Ot cBafl.

5. B ofmem cayuae MOCTYUATENbHHE CMEUeHHS a H
¢ MOACINBH POCTBEPKa B HaHpaBleHHH ocefi ¥ U 2 COOT-
BETCTBERHO H YTOA  ero moBOpPOTa OTHOCHTENBHO TOURH O
ONIPENIeASIIONCH B Pe3yabTaTe PelieHHA CACTEMH KaHOLHueC-
«ix ypabHenmft:

& + ae + B"ZB —Hx =0;
“’ca+ crec+ﬁr05—N¢=0;
arg, -+ Crac +ﬁr§5 --My =0,

n

rAe fas, fae - Tpg — K03 DHIHEHTH KAHOHWYECKHX YpaB-
neufi, onpeaenseMue corsacHo I 6 Hacrosmiero mnpHo-
HeRds.

B cayuae cHUMMeTpHUHOHR NNOCKOR PpacueTHOM CXeMH
QyEmaMeRTa, a TakkKe B ciaydae HeCHMMeTPHUHOA IIOCKOd
pacHeTHOR CXeMH, HO IPH HAJNHYHH TOJLKO BePTHKAJIbHBIX
ceaft cucreMa ypasdemuii (1) ympomaercs M ee peuleHi¢
MoXer GHTb NpeAcTaBiACHO B BHJE:
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CMellleHHs ¢ B ¢ ROJOXHTENbHH, KOTa HX HampasJje-
HHsl COBNAJAlOT ¢ WONOKHTeJbHHMH HalpaBACHHAMH .OCeR
X B 2 COOTBETCTBEHHO; yron B noJsoxuTeseH, Koraa HOBO-
POT pPOCTEepKa BOKPyr Touk# O HPOHCXOAHT TO yacoBofl
CTpeJike.

MMpumenanue OnpeneseHre BeNHIHHH BEpPTHKaJb-
HOTO NepeMelleHHA ¢ He HCKJIOYaeT HEOGXOXHMOCTH OIpe-
AeJIeRMA ocaAKM OCHOBaHHS (YHRAMeHTa KaK YCJIOBHOIO Ha
€C1eCTBEHHOM OCHOBAHHH COIVIACHO YKa3aHuAM nmm. 45 H
7.1 rnasu CHull I1-17-77.

6. BeJHUHHH Fag, Tac, ..., Fgg B OOlleM ciydae pacyera

onpenensAoTea 0o popmynam:
Taq = PoZky 8in? @; + ngg P + 713
Tac = I'eg = PoZRy Sin §; cos Py;
Tap = Tpa =Py Zkt x, sin ¢, cos P, —
— pgZk; cOS @y -} rg;
Too = PoZky COS® Py -+ nog Pe; (4)
o — 2
Top = rp, = p, 2k, x, cos? @, +py 2k, x, +
-+ ppZk; sin ;3
7gp = Py Sk, *7 cos® @, + p, Tk, ¥} +
+ 2psZk; Xy 5in Py + no6 Pa T 733
Po = P1 — Pa» .(5)
TI€ Py, Pg, Py H Py XaPAKTEPHCTHKH  KECTKOCTH CBaH,
npeAcTaBAsiomue coGofi CHAM U MO-
MEHTH, NepefaBaeMbie OT CBaH Ha
POCTBepK IIPH ero eXHHHYHHX cMe-
WeHHAX BRAOJAL (pHC. 2,a) H noue-
pek (puc. 2,6) ocH cBaH, a TaKXe
UPH ero e[HHHYHOM MoBOpOTe (PHC
2, 8). Onpenensiorces corfacHo nm. 7
¥ 8 HAacTOAUIEro NPHAONKEHHS;
k; —uncao csafi B psAAy, KOTOpHit Ha
IJIOCKYI0 PacyeTHYI0 CXeMy NpoeK-
THPyeTCR Kak ofHa (i-f1) cBsas,
nog — oblllee yHcaO cBafi B (QyHAAMeHTe;
ry, ry B g — BeHYHHE, ONpPeJAIONIHe B pacge-
Tax QyHAaMEHTOB C HH3KHM pOCT-
BePKOM  BJMfIHHe CONPOTHBJEHHA
TPYHTa, OKPYXKaIOIEro POCTBEpK, Ha

KO3} PHIHEHTH KaHOHHYECKHX YpaB-
Henndl,

B ¢opmynax (4) 3Haka I O3HAualoT CyMMHPOBaHHe
no BceM psmam cBaii (nO BCeM # CBasAM Ha IJIOCKO# pac-
yeTHOA cxeme QyHHZAMEHTa).

B yacTHOM cjydae, KOrja pPacCYHTHBaeTCH GYHAAMEHT
¢ OIHMMH BEPTHKAJLHWMH cBasMH, dopmyan (4)ynpouia-
IOTCR H NPHHEMANOT BHAL

raa=n06p2+ Ty 'a

c=rca=0;
Tap = Tpa = Nog 03+ 7y ©

T ™ Ros Py Top= ch = 0;

,ﬁﬁ =p133¢-¥f+nodp4+ r3.
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Bemuunnst ry, rp ¥ r; onpenensiores no bopmynam

Kny K1, Kh}
r1=bn"‘5"; fz———-bn—ﬁ*, fs=bn"i§‘- (7)

e bg ¥ hp — WHpHHA (pa3Mep POCTBEPKAa B HanpasJe-
HHH, NepHeHAMKYJSPHOM NJIOCKOCTH Lei-
CTBHSI BHEUIHeft Harpyaku) H riyGuna 3a-

JIOJKEHHSl POCTBEDKa B TPYHTe;
K — xo3pbuiuesT NPOnopuRORaNbHOCTH,
HHMaeMuili B 3aBHCHMOCTH OT BHJAa

npHu-
rpyH-

Purc. 2. CxeMmn! nepeMemieHMs DPOCTBEPKA, COOTBETCTBYIOUIHE
a— cudle p;, 6 — CHIe P; H MOMEHTY 03, 6 — CHJE O; U MOMEHTY P,

Ta, OKPY2KalOUIero POCTBEPK, COTJIACHO N 2
npusoxennss x raase CHull I1-17-77 xak
AJs HaGuUBHHX cBali, cnafti-060/1049€eK H crall-
cToGoE,

Ecan pasMepn KOTJIOBaHa B IJaHe MPeBHINAIOT pas-
Mepn pocTBepKa u He o6ecneuHBaeTCAs KOHTPOJb 3a [O-
CNOAHOA YKAAAKOH H YWIOTHeHHeM OOCPATHOM 3aCHlNKA
rPyHTa, TO B pacueTax QyHAAMEHTOB C HH3KHM POCTBEPKOM
clienyer OPHHHMaTh, KakK M B pacueTax (QYHAaMeHTOB ¢
BHCOKHM POCTBEpKOM, r1=0, ra=0 1 r3=0

ITpuMeuanue [IIpn BO3MOXKHOCTH PasMbiBa AHA Y
Onopu NOBEPXHOCTL IPYHTa CJeAyeT NMPUHHMATL Ha OTMeT-
Ke MECTHOTO Pa3sMHBa NIPH PacyeTHOM NaBOAKe

7. XapaKTepHCTHKY KeCTKOCTH CBaH @, ClAeAyer onpe-
Rensitb 0o dopmyne
EgF

In
rae EgF — ecTKOCTb MONEpedyHOTro CeueHHsi CBaH, onpe-
measeMas coraacto raase CHull no npoek-
THPOBAHHIO MOCTOB H TPYG,
{y — DJHHa CKaTHs CBaH

HOnauy cxartua Iy, M, chefyer onpepenats no dopmy-
namM:

npu ONHPaHHH HaGHBHHX cBafl, cBafi-o6onodek HJH
cBafi-cToJi6OB Ha CKaly WM NpH ONHpaHuH 3aGHBHHX cBaft
Ha cKajly, KpYNHOOGJOMOYHHE FPYHTH ¢ HeCYaHHM 3anoj-
HHTeJeM H PMIHHHCTHeE IPYHTH TBePAOR KOHCHCTEHIHH

= ’ (8)

OpE ONHPAMHH Ha HECKaJbHHi IPYHT 3a6UBHHX cBah
7Eg F
IN = 10+ 108¢ ’ (10)

0pH ONMPAHMM HA HECKAMNbHHN TPYHT HAGHBHLIX cBah,
cBafi-060/104eK uAH cBafi-cTon60B



EgF

1N 20+2+ CnFn 1 (1‘)
rae Iy — AJHHA yyacTKa CBaH, M, PACHOJIOXKEHHOI'O Bhillle
NOBEPXHOCTH IpyHTa (B Kauecrse [, nomycka-
erTcsl MPHHUMATh PACCTOSHAE [O BepTHKANH OF
MOAOMIBH POCTBEPKA A0 HOBePXHOCTH TPYHTa);

UPH HH3KOM pocTBepke [o=0;
I — dakrHyeckad IiyGHHa Norpyxensst can (oM.
0. 3 nprioxenns X raase CHall 11-17-77), m;
@ — Hecymlas cnoco0HOCTh cBaH NpH palore Ha
cKHMAIONlyl0 HATPysSKy, TC, ofipefienseMas Ccor-
JacHO yxasauuaMm n. 5.5 Tofi xKe raapu CHull;

Cp — K09¢dHXHERT NOCTeNAH TPYRTA NOX NOAONIBOA
HAGHBHOA CBaH, CBAH-0GOJIOUKH HJH CBaH-CTON-
Ga, Tc/m3;

Fy — naomazns nogomBm HaGHBHOA cBaH, cBaH-060-
JIOYKM HJE CBaH-cTonGa, M2, onpeneinseMas IO
OHaMeTPy MX CTBOJIA, 3 NPH HaJHUHH YIIHpPEH-
HOfl MATH - N0 HauGoAblUeMy AHaMeTrpy yilH-
penus.

a) )

Ypabens nodowBor 5 P
pocmbepna 4
HH 4. A, .
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Puc. 3. Cxemm mnepeMemennil cnali co CBOGOAHLIM BEDXHEAM KOH-
nom or aefictans

@~ cunn Hw=1, 6 — MomenTa M=1

Kospdruuent nmoctean Ca, Tc/M®, HpHHHMaerca paB-
HhM

5K,
a= (12)
413
HO He MeHee
50K
Cy= el (13)
rie K — koapounyesT nponopuHOHANLHOCTH, TC/MY, NpRH-

- HHMaeMu B 3aBHCHMOCTH OT BHAA IPYBTa, pac-
HOJIOXEeHAOTO NOK NOAOMIBO# HAGHBHOA CBaH, CBaH-
060/10YKY HAH cBaH-cTOAGa, COrAACHO O, 2 mpHAO-
JKeHHd K yKa3auHo#l raase CHull;

i — daxTEueckas rayGHHa HOTPYMKeHHS CBa@ B IPYHT,
M, OTCYHTHBAcMasi M UIPH BHICOKOM, H IPH HHS-
KOM pOCTBEepKe OT HOBEPXHOCTH TPYHTa;

dp — pMaMeTp DOXOMBH HaGHBHOA cBaH, cBaH-060J104-
Kd HJH CBad-cTON0a, M, MPHEHAMAaeMBA paBHLIM
AHaMeTPy HX CTBOJIA, a UPH HaJHYHH YHWIHpeH-
HOR OATH — HagboablueMy AHAMETPy YIIHpEHHS,

8. XapaKTepRCTHKH XKECTHOCTH CBaH Dz, Py B @y (oM.
n. 6 HacTosuiero NPHAGKEHHA) onpeleadlorca ng dopmy-
JaM:

03 O3 . o Oy
= y == *
6,6, — 93 §,6,— 83
8¢
pi= (149)
8,8, — &3

rie 8; u 8y — ropusonTambHOE cMemleHHEe M Y¥OJ HOBODO-
Ta CeYeHH# CBaAM (CO CBOGOXHMM BepXHHM
KOHIIOM) B YPOBHE NONOINBH POCTBEPKa OT
ropr3oHTanpHOR cHANW H=1, npuaoxenton
B TOM Xe yposHe (pHc. 3,a); 83 H 82— TO
e, or MoMeRTa M=1 (puc. 3,6).

M;
i

Puc. 4. Tlosoxmreas
Hue BANDABACHMR
ycuanfi, nepeaanac~
MBX OT DOCTBEPEA Ha

Tlepemettenus 3;, 3; u §s BuuHCAHIOTCH MO QopMyAaM:

2
51=E‘2,'+&MM B+ 265y b4 B3

b .
8 o 7+ 8 (15)
2
o
8y = 2Egl + B b+ Sy

rae Sun, Sum 8 8ax — NepeMemenns ceueRus CBaH B YPOB-
He NOBePXHOCTH FPYHTAa OT GNHHHYHHX YCHJHA, UPHIOXEH-
HHX B TOM e YPOBHE; ONpEReAFIONCA COrJIaCHO yKasaHH-
AM 1. 5 npuaoxenus K raase CHall I1-17-77,
HOas pyagamenta ¢ HHSKAM pocTBepkoM l=0, u, cie-
AOBaTeAbHO,
(16)

61 = GHH; 8’ = GMM; 6' = GMH‘

Ecxa cBaut oneprH Ha HeCKajbHEfl IPYHT B HMEOT NpA-
BeJeHHY0 rAyGHHY norpyXesns B rpyAaT [>26 (cMm. n 3
YKa3aHHOrO NPHAOKeHHA), TO SHAYEHHS P2, P3 H Ps AODYC-
Kaercst ONPeASNNTh N0 NPRGAHKenHIAM dopMysam:

12Eg{ 6Eg ! 4Eg{
= py=——; pp=——
L b in

A€ /p — AWHa HIrEGa CBal, BHIHCAnEMan mo Qopuyse
(16) npanoxenus x raase CHalIl 11-17-77, s xo-
TOpOfi SHaueRHe k2 cliexyer NPHAAMaTh O Taba. 3
STOrO NMPHAOKEHHSI.

9. IponoabHas N, u monepeunas H; marpyskm (B cay-
uge BEPTHKa/NbHOA CBAR — BePTHKAJbHA® © TOPHIOHTAlD-
Has HaTpy3kH) H MOMeHT M;, neficTBylomEe B Mecre CO-
DpAXeRHsi ¢ POCTBEPKOM Ha KaXJyio CBal psiAa, XKoTophli

14

A= s (ID



Ha DAOCNYI0 PacieTHY® CXeMy MNPOGKTHPYETCs Kak ojHa
(i-7) cBas, onpeaeasiores mo GopMysaw:

Ny = p;[a sin ¢ -+ (¢ -+ x; B) cos @4;
Hy = p; [ cos @; — (¢ + x3 B) sin @3] — psB;
My == puff ~ py [a cOs Py — (¢ -+ x4 B) sin @;].

Has sepraganvhuix csat gopmyam (18) npEEHMAT
BHA:

Ne=p(c+x:8); H=pa—pfli M=pf—pa. (19

VYeunua Ny, H¢ u M; NONOKHUTENABHH, KOTAA OHH Ha-
HpaBJeHH COOTBETCTBEHHO BHH3, BNpPaBO H No 4Hacopoft
cTpenxe (puc. 4).

10. Pacwer csan Ha coBMecTHoe AeficrBHe mpOXOAbHOR
N; n nonepeutolr H, narpy3ok # MoMenTa M; (cMm. pc. 4)
cleAyeT NpOH3BOAHTbL KaK JAJAA BEPTHKAJbHOA cBaH corjac-
HO yKa3auuam npujaoXesns K raase CHull 11-17-77,

11, Ecsm pacuer ¢pyHAaMeBTa NPOH3BORUTCH C YYETOM
CONPOTHBNCHHS TPYHTA NepeMelleHHsSM HH3KOrO POCTBEPKa
(cM. 1. 6 Hacrosmero NPHAOXKEHHR), TO CJAERYET NpOBe-
PHTH BHNO/HEHEE YCAOBHA

(18)

41g9;

Oq < NiM;¥: n oy ’

(209

rae Op — FOPH3OHTANBHOE JaBjeHHe HA IPYHT, Mepe-
AaBaeMoOe POCTBEDKOM Ha YPOBHe ero 1mo-
JONBH; onpejeasercs corzaco m. 12 wa-
cros(ix;;@)ero PPHAOKEHUS;
N B Ny — K03)PHUMEHTH, TNPHHAMaEMHE COTJIacHoO
* n. 6 nprnoxenns x raase CHall I1-17-77;
n&n BHYHCJICHHE 3HaYepHS 1)z 0O popMyae
[26(15)] sroro npuaoxkeHms cieayer NPH-
HEMaTh n=2,5;
hy — ray6HHa 3a/0XKeHHR B FPYHTe HOAOINBH
poCTBepKa;
@; B ¥1— PaceTHHe XapaKTePHCTHAKR CPYHTa, OKPY-
XKaiollleTo  POCTBEPK (YroA BHYTpeHHero
TpeRus m oObeMHH Bec), onpesenseMue ¢
yueTOoM yka3aHW#t . 6 NMPHAOXERHS K A~
Be CHnlt 11-17-77.

fipumeuaune Ecin xasiende Op HE YAOBJICTHBOPH-
er yeaoBHio (20), HO npH 3TOM Hecymlas cmocoGHocTh cBaf
NnO MaTepHandy HeLOMCOONL3OBAHA W TNEpPeMellleHus BepXa
ONOpH MeHbIle MpefeNbHO AONYCKaeMHX BeJHYHH, PeKo-
MEHAYeTCs B VHCAO BHEIIHWX HalPy30K BRJAIOUHTL CHAY

tgq;
cOos ‘Px ’

Hy=2n, 'l2h121 ba 1 @)

NpHHAB ee MNPHIOKeHHo# K DepeAHed rpand pocTBepKa Ha
sucoTe hn/3 OT ero MOHROWIBH; 3AeCh bx — HIHPHHA POCT-
Bepka (cM. I. 6 HacTosiero NPHJOKEHHN).

Ha Hcnpasnennne (8 pe3yivrare ydera cHAMl Ha)
BHEllIHKe HATPYSKM CJEAYeT 3aHOBO PAacCUHTaTh yHAaMeHT,
npuHsp =0, r2=0 1 r3=0.

12 TopusoHTansHoe AaBlieARe Ha FPYHT, TNepejaBae-
Moe POCTBePKOM Ha YpoBHe €ro HOXOIIBH, onpeleiseTcs HO
dopmyse
(22)

rae K, hp B @ —Te ke BeAHUHHH, uro H B dopmyaax
(1), (2) u (7) mnacrosimero NpHJIOKe-
HHS.

Npamep, TpeGyercs onpeneants npopoasayio N u Ho-
nepeuryio H Harpysku B MOMeHT M, AeficTBylomKe B Mec-
Te CONpANKEHHN ¢ POCTBEPKOM Ha KaXAYlo CBaio, NpH cie-
AYIOIIEX PACUETHHIX SHaueHHsAX BHEUIHAX HalfpysoK Ha

M8

Op = Khga,

dyHnAamenT, NpEBENCHAKX K TOKe, pacuonoxenHoll B ypos-
He NOZICIIBH POCPREPEA Ha BepTHRANLHOA OCH cAMMerTpREH
amenta: Ng==990 T¢; H,=48 1c 8 My=510 1c-M
JOCKas pacueTHas cxema ¢QyHaaMenta H rPyHTOBHE yc-
JIOBHH NOKa3aHH Ha PHC. 5, a; IUaH PacmojoXeHHd cBaH B
ypoBHE NOAOMBE POCTBepKa npuselied Ha puc. 5,6. Cran
ikene3o6eroHnne cedenneM 35)35 cM; XKECTKOCTH HX TO-
NepeyHOro ceueHus HPH CXATHH H HSrEGe COOTBETCTREMHO

papan: EgFe=3,09-10% 1c; Eg/=3,15-10% 1c-M?,

o) e

Hz ,_I My l z

Mpano~
nnacmuy-~
o1z cyen,
HOK
4
LT T Cpamyer,
Cramger

THTT
125 lomard 75
1y

Pxc. 5. K npuMepy pacuera caafinoro ¢yrramenra

a— ero naockas pacieTHag cxems; 6 — IaH pacUOsOXeHHz caaft
B YPOBHE NORXOMBH DOCTBEPKA

Pewenue. B cooTBeTCTBHH ¢ IN. 3 NPHJIOXKeHHS K raase
CHull I1-17-77 ychaoBraa mwupHHA cBaH b.=1,5d+0,5=
=1,5.0,354+0,5=1,03 m.

Coraacuo n, 2 TOro e NPHAOKEHHA, AJA MATKOURA-
CTHYHOTO CYrJHHKa TPHHUMaeM Koa(dRUHEBT nponopmuo-
HANBLHOCTH

250 - 500

K= 2 =375 1c/MS.

ITo ra6a. 2 npanoxenns k raase CHall maxonnm, 4ro
SHARUEHHIO

10°Kbg
;

10%.375-1,03
3,15.108

= 12 267 u—5

coorsercTByeT Koapduuuenr AebopMaunE qx=0,657 M-l



Pi=Ps = Qi =@, =0;
Pe = 14° (sin @5 = 0,242; cos @5 = 0,97):
Po = 3,64.10% —0,1169- 10° = 3,63. 104 1c/M;
Tug == 3,63-10%.3-0,242%.2 - 20.0, 1169 109 ==
=1,51.10% rc/u;
Pup = 3,63-100.3.2,25-0,242.0,97-2 —
—0,3901.10% (3-0,97-2 -+ 14-1) == 10, 73. 104 7¢;
rpp = 3,63- 104 (3.0,97-2 -} 14.1%) - 20.0,1169X
X108 == 71,56+ 10¢ Tc/M;
rgg = 3,63- 104 (3.2,263.0,07° - 2.2,288. 13 -+
+ 5.0,75%-1%)-2 40, 1169- 10° (2,25¢ + 0,752) -2+
-+ 2.0,3901-103-3-2,25-0,242-2 +
-} 20-1,779-108 = 202,3. 104 7e- M.
Tak KaK DA0CKan pacdeTHaM cxeMa dyHAaMEHT2 HMeeT
OCh CHMMETPHH, TO nepeMelneHdss POCTBepKa OlpelesseM,
noassyschk ¢popmyaama (3) n (2):
1
B = 1"510.108.202, 3. 104 — (10, 73- 104)%
a = (202,3- 10¢48 — 10,73-104-510) 5,252-10~n __

= 2,226.10—%x;

B = (1,51-104.510 — 10,73- 10¢-48) 5,252 10~11
= 1,34 10~4 pan;

cC= -——?go—— == 1,383-10—’u.
71,56- 104

=5,252.10~1,

Ilo dopmynem (18) Haxopum 3HAYeHHS NPOROJALHOA M
nonepeyroff HarpysoOK # moMeHTa, AeRcTBYIOMIMX B MecTe
cohpsieHHs ¢ POCTBEPKOM Ha KamAylo H3 cBalt, Bee 8u-
YHCAGKHA CBOAUM B TaGiHIly, B KOTOPO# NPHHATO:

psP = 0,3901-10%-1,34. 10— = 0,052 rc;
PuB = 1,779.10%-1,34.10— = 0,238 1c-M.

PeaysbTaT pacuera ROBTPOAHpYeEM, NPUBEPAS BHIOA-
HeNHe yC/OBHA PaBHOBECHE poCTBepKa:.

Ng = Zk; (Ny cos 93— H; sin §3);
Hy= Zky (N sin @y + Hy c08 9y);
My = Zky [(Ng cos @; — Hy sin @g) x; -+ M.

V6expnaemesl, 4T0 5TH PaBeHCTBA YROBAETBOPAIOTCH:

Sky (Ny cos g —H, sin 91) = 3 (18,6-0,97 +-0,232-0,242)+
- 2.39,3 - 5.46,7 +}- 5-54 -}- 2-61,3 +
+3(79,1.0,97 — 0,036-0,242) = 980 7¢ = N
Zk; (N; sin @ -+ Hy cos ¢;) =3 (— 18,6-0,242 +
4 0,232-0,97) +2(2 +5) 0,213+
+3(79,1.0,242 4 0,036-0,97) = 48 7c = Hx}
Zky [(Ng cos @3 — Hj sin @) xy + Mi] =
= 3(18,6.0,97 4+ 0,232-0,242) (— 2,25) —0,706] -+
+2(39,3 (—2,25) — 0,63] + 5[46,7 (— 0,75) —0,63] +
~+ 5(54-0,75 — 0,63) + 2 (61,3-2,25 — 0,63) +
+ 3(79,1-0,97 — 0,036-0,242) 2,25 —0,108) =
=B810Tc'M = My.



COREPXEANUE

Ipezncacsye
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14.

ITpunoxenne k raase CHull Pacuer csa#f,

Ofmupe nosOKeHHS

Buau caalt

TpebopamHs K HSHCKaHHAM

e YKazaHHus 10 pacyeTy

Pacuer csaii, cBafi-o60o/0uex B cBaf-cTOAGOB HO
Hecymed cnocoGHOCTH

OOmue yKa3aH#s

Cean — crofixn

BHcsiyre 3a6HBHBIe CBaH BCeX BHAOB

BHcsune AabHBHHe cBaH, cBaH-060JI0UKH H CBaH-
CTONOH

BunroBHE CBaH

Vaer HeraTHBHOTO (OTPHUATEALHOTO) TPEHHS
rpynTa Ha GOKOBOH NOBEPXHOCTH BHCAMHX cBalt
OnpefieneHHe Hecymiefi cnocoGHOCTH cBali H
cBafi-060/04eK 110 pe3yJbTaTaM MNOJEBHX HCCJe-
AROBaRHA

Pacuer cBafiHHX ¢yHZAMEHTOB H HX OCHOBaHHM
no pedopmaunamM

TIpoexTHpOBaHHe cBafiHEIX $yHAaMEHTOB
OcoGeHHOCTH NPOEKTHPOBaHHA cBafHHX (byHZa-
MEHTOB B HPOCaRXOYHHIX TPYHTax

Oco6eHHOCTH HPOEKTHPOBaHHS H pacdera CBafi-
HHX (YHEXAMEHTOB B HaGyXxalomHX FPyHTaxX

. Oco6eHHOCTH TNPOEKTHPOBaHHA cBaAHHX ¢yHZa-

MEHTOB Ha NOAPaGaTHBAaEMHX TepPHTOPHAX
Oco6eHHOCTH NPOEKTHPOBaHHS CcBafiHHX ¢yHAa-
MEHTOB B ceficMugeckHX pafioHax

OcoGeHHOCTH TPOEKTHPOBAaHHA cBafHHX (YyHna-
MEHTOB ONOP BO3AYIUHHX JHHHA 9JexTponepesa-

TH
Oco6eHHOCTR NPOEKTHPOBaHHS CBaHHBX GYHzAa-
MEHTOB  MaJOSTaXHHX CeJbCKOX03fHCTBeHHHX

34auHl
cBai-

oGos09ex H cBaii-cros6oB Ha COBMecTHOe HedACTBHe
BEPTHKaJIbHHX H TODHSOHTaALHHIX HAarpy3oK X MO-
MEHTOB

Ipunodxcenue 1.

Mpusoacenue 2.

Mertoaudeckie NPUHIHOR TeXHHKO-
SKOHOMHYECKORt OLEHKH MPOeKTHHX
pemlennfi cBafiHHIX (YHAaMEHTOB

Onpezenenre MOAYAA HedOpMauHH

100

114

Ilpusoxcenue 3.

Hpunoxenue 4.

Tpuaoxcerue 5.

Hpunoxenue 6
Ppuroxenue 7.
Hpusoxcenue 8.

Hpuaoxcenue 9.

rpyntoB E Do pe3ysbTataM KoM-
NMpecCHOHHHX HCIHTaHHA
Onpeznenende coctaBa H  ofneMa
HHKeHepHHX H3HCKaHHA AAS HNpo-
€KTHPORaHHA (YHIaMEeHTOB H3 BH-
csAuux ceaft

Pacyer wHecymefi crnocoSHOCTH
CBaH-06G0ONOYKH C [PYHTOBHM SiA-
POM C  Y4eTOM CONPOTHBJEHHSN

TPYHT4 Ha ee BHYTpeHHell noBepx-
HOCTH

Ta6auna AAsA  npeABapHTEABHOH
OCHKH PacyeTHOH Harpyskd, Jo-
nyckKaeMoOfi Ha 3aGuBHHe Kene3o6e-
TOHHHE CBaH

Pacuer ocamok cBafigmx ¢yHma-
MEeHTOB ONOP MOCTOB

Pacver ozaHounnix cBafi H cpafi-
HHX rpyin no pedbopMaunsim
OnpefiesieHAe  cTaGHIM3HPOBAHHEIX
OCaJIOK cBafl mo pe3yabTaTaM HXx
CTATHYECKHX HCHHLITaHAH

Pacuer ikeNle306eTOHHHIX JIGHTOY-
HHX POCTBEpKOB CBafiHuix ¢(ynpa-
MEHTOB HOJ KHPDHYHBIE H KPYyIHO-
6nouHHE CTeHH

Ilpusoacenue 10. Pacuer 3Kene306eTOHHHIX JIEHTOY-

HHX (6aJOYHHX) POCTBEPKOB cBaii-
HHX ¢yHRaMeBTOB NoOJ KpYmHOMa-
HeJIbHLIE CTeHH

ITpunaxcenue 11. Pacuer Kesle306eTOHHBIX TUIHTHBIX

POCTBEPKOB CBafHBIX GYHAaMEHTOB
noj KOJNOHHHW 3KaHHUA u coopyXe-
HH#}

ITpusoxcerue 12. OcoGeHHOCTH NMPOeKTHPOBaHHA Ge3-

POCTBEPKOBHIX CBAaHHHX yHHaMeH-
TOB KPYMHONMAHEJsHHX XUABMX HO-
MOB

MIpusoxenue 13. Pacuer u npoexktTHpoBanHe ¢ysaa-

ITpunoocenue 14. Pacuer cBaftHHX

Ilpuroxcenue 15 Pacyer cBakHEX

MEHTOB M3 KOPOTKHX KO3JIOBHX
cBait
dbyusamenrtos
MOCTOB HPOTHB IyO6OKOro cABHTa
byHnaMenToB

OOp MOCTOB

Crp

115

115

117

119
122
124

126

130

136

138

145

142
144
145
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TaBanna

.’:::::e X, u sing; cos @, asing;, M LA ctx, B, (¢ +=x, ?;) COS P | pp, Brp. 8, "
1 2 3 5 6 7 8 9
1 —2,95 | —0,242| 0,97 |—0,5387. 10—’!—3,015- 10~ | 1,081.107° 1,049-107° 0,510-107°
2 —2,25 0 1 0 —3,015-10~* | 1,081.107° 1,081.10™° 1,081-107°
3 —0,75 0 1 0 —1,005-10~* | 1,282.107° 1,282.10° | 1,282.10°
4 0,75 0 1 0 1,005-10~* | 1,484- 0 1,484-107° 1,484.10~°
s 2,25 0 1 0 3,015.107* | 1,685-10~° 1,685.10~° 1,685.10~°
6 2,25 | 0,242} 0,97 0,5387-10~° 3015.10~* | 1,685.107° 1,634.1072 2,173-103
IIpodorxcenue
N, = M=p ﬂ +-
Ne - y 11— (rp. 11— |H,= rp. 14
Ha cc;:lll'e T‘r"p(iﬁ’)fﬁ G 0s Oy M c+ 3)“" o | TP 11 il 1 p;p('rﬁ)' Tc "mz’tp Te-M —"O:El.,'rc , +1:?;;15‘
1 10 i 12 13 7} 15 16 17
1 18,6 | 2,159-10~* | —0,2616.10~°| 2,421.10™° 0,284 —~0,944 | 0,232 | —0,706
2 39,3 2,226-10~° | 0 2,226-10~° 0,265 —0,868 | 0,213 —0,63
3 46,7 | 2,226-107° | 0 2,92-10~° 0,265 —0,868 | 0,213 | —0,63
4 54 2,996-107° | 0 2,226.10™° 0,265 -0,868 | 0,213 | —0,63
5 61,3 | 2,226.107° | o 2,226-10~° 0,265 —0,868 | 0,213 | —o0,63
6 79,1 | 2,150-10~° | 0,4078-10~° | 0,751.10~" 0,088 ~0,343 | 0,036 | —o0,105

Tlo dopmyae [7(5)] yKa3annoro nmpuioKeHAs oOmpeje-
AsieM NPHBeASHHYIO FyOHHY NOrpYXKeHHS CBad B FPYHT:

7=0,657-4,5=2,96 ~ 3.

VunTHB2A, 4TO KOHUW cBafi omepTH HA craay (caaH-

Pal

UHK), no Taba. 4(2) npuaoxkenus x raape CHull mpuuuma-

M

A9=2,406; Bo=1,568, Co=1,707 u no

dopMyaam

[19(11)] — [21(13)] sToro mpuNOXKEHHA ONpeRefseM Ie-
PeMelienss CBay 8 YPOBHE NMOBEPXHOCTH FPYHTa OT eLMHEY-
HHX ycuAui, npuaolKeHHHX B TOM 2Ke YpOBHe:

P S
HA =0 6573.3,15.10

P S
MH ™ g 6572.3,15- 108

1
= e |, 707 == 0,8246- 10— 1/7c M.
Sam N 1 Jrcem

15. 108

2,406 = 2,693 10—3 m/Tc

1,568 = 1,153:10—3 1 /1c;

=17,92-10—% 1 /1c%;

2,095- 10—

Pr= "7 02
6,99

e
17,92.10—¢
31,88-10—s
17,92.10—°

1=

-10~*
1.10~2

Onpepenses sHaMenatelh B GopMynax (14)%, a sa-
TeM MO HHM — XaPaKTePHCTHKH KECTKOCTH CBalk

P2 Ps K

8, 8, — 83 =31,88-10° -2,095. 10~ — (6,991-107°) =

=0, 1169- 108 Tc/M;
= 0,3901.10% 1¢}

=1,779-103 rc. M.

Tak KaK cpasd onmepra Ha CKajy, AJHHY CXXaTHA CBam

Mo ¢opuynam (15) Bacrosmero NpHAOXKeHHA onpeje-
JifeM TepeNelleHHsl CEYEHHs CBau B YPOBHE NOAOWIBH POCT-
Bepka OT eAHHHYHWX YCHAHA, NPHIOXKEHHHX B TOM e

yposse:
8=

4
%= 31510

42
b= 2350

3
3.3,15-108
+2-1,153:10—3- 4 4 2,693 10—° == 31,88. 10— m/c;

4

+0,8246- 10—3.43 -

+ 0'8246' 10"! = 2.095' 103 ll'[c.u;

+0,8246-10—2-4 - 1,153.10~8 =

==6,991-10—2 1/1c,

Iy =444,5=8,5u;

_8,0910°

8,6

ITo dopuynam (5) m (4) ompenensem xoadumu-
eHTH KaHOHHYECKHX ypaBHeHMfi, yUHTHBAfA, 4TO

b=k =5
X =x5=—2,25M; x3=—0,75m;
x,=0,75M; x5=2x4=2,25m;

@y = — 14° (sin @y == —0,242; cos @, = 0,97);

by=hy=3 Ry=k=2;

onpeaeasteM no dopmyiae (9) n sarem no ¢dopmysae (8)—
XapaKTePHCTHKY JKeCTKOCTH CBaH Py

- 3)64' 10‘ ‘I'C/M.

* 3gech H Aaliee RAIOTCS CCHUIKH Ha GOPMYWIL TOMLKO
HACTOSAUIEro NPHAOKEHU,
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