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OTPACJIEBBIE JOPOXHBIE HOPMbBI. O/TH 218.046-01

ﬂ[!OeKTHQOBaHHQ HEXEeCTKHX T0OPOKHbIX O/1€7K/

JHara seenenns 2001.01-01

1. OBIIYIE NOJIOXKEHMA
1.1. JJOKYMEHT COAEPXHMT HOPMBI M YKa3aHMs [0 KOHCTPYHDOBAHHMIO H pacyery
HEXXECTKUX OJeXI aBTOMOOHNBHBEIX Jopor obwedt cetu. MM cremyeT monbp3oBaThCs
npu:

a) MPOEKTHPOBAHMM OJEXKJ Ha BHOBb COOPYXA€MBIX JOpOrax, Ha HOBBIX
y4acTKaX peKOHCTpyHpyeMbIX nopor; 0) paspaboTke katanoros u anbbomoB
THMOBBIX PelIEHHH N0 KOHCTPYKUMAM JOPOXHBIX OAEX] Ha I0pOrax obILei CEeTH.

1.2. K HexecTKMM MODOXHBIM OMEXHAM OTHOCAT OEXOBl CO CIOAMM,
YCTPOEHHBIMH U3 pasHoro BHAa acdanbTo6eTOHOB (NerTe6eTOHOB), H3 MATEPHAIOB U
TPYHTOB, YKPEMIEHHBIX OUTYMOM, 1€MEHTOM, U3BECTHIO, KOMILNEKCHEIMU U APYTHMU
BSOKYIUMMH, a Takke H3 claboCBA3HBIX 3€PHUCTHIX MaTepuanoB (uieGHs, Lllaka,
rpaBus H Ap.).

1.3. PaznuuaioT creyrouue 31eMeHTE JOPOXKHOH ofex b

IToxpeimue -- BEpXHsS 4acTh AOPOXHOK ONENBI, BOCIPUHUAMAOWAN YCHIIUs
OT KONEC TPaHCIIOPTHBIX CPEACTB H MONBEPralouascs HEeNoCpPeICTBEHHOMY
BO3JeHCTBUIO aTMOCREPHBIX PAaKTOPOB.

[To moBEpXHOCTH NOKPHITHA MOIYT OBITH YCTPOEHBI CIOH MOBEPXHOCTHBIX
06paboTox pasnMYHOro Ha3HaueHus (CNOM JUIs MOBHIEHMS IIEPOXOBATOCTH,
3aIlMTHEIE C/IOU U T.IL.).

OcHoearue — 4acTh KOHCTPYKLIHH AOPOXHOH OHEXMBl, PaclONOKEHHAs IO
[IOKpBITHEM M o0ecreyuBaloliast COBMECTHO C IIOKPBITHEM IlepepacnpeleneHne
HanpspKEHUH B KOHCTPYKUMH M CHW)KEHHME MX BEJIMYMHBI B IpyHTe pabouero cios
3eM/ISTHOTO MOJIOTHA ([TOACTHIAIOWIEM TIpPYHTE), a TaKK€ MOPO30YCTOHYMBOCTH U
OCyIIEHHE KOHCTPYKUHH.

CnenyeT pasnuyaTh HeCYHIyIO 4YacTh OCHOBaHHMSA (Hecyllee OCHOBaHHE) U
JONOJIHUTENBHBlE CIOM OCHOBaHMsA. Hecymas 4acTe OCHOBaHMA JOJDKHE
obecrneynBaTh MPOYHOCTH JOPOXHOM OHEX MBI H GBITH MOPO30YCTOHYHBOM.

JononHuTeNnbHBIE CIIOM OCHOBAHHSA — CIIOM MEXAY HECYIUHMM OCHOBAHHEM H
MOACTHNAIOIMM I'PYHTOM, NpefycMaTpuBaeMble MpPH HANHYMM HeONaronpHsaTHbIX
TIOFOHO-KNYMATHYECKMX © TPYHTOBO-THAPONOTHYECKUX YCHOBMH. OTH  Crnou
COBMECTHO C IMOKpBHITHEM H OCHOBaHHEM [O/KHBI obecreduBaTh HeoOXOOUMbIE
MOpPO30YCTOHYHBOCTS M APEHHpPOBaHHE KOHCTPYKUMH M CO3JaBaTh YCJOBHS IS
CHHKEHHS TOJUIMHBl BBIIEEXKALUX CJIOEB M3 LOPOTrOCTOAIUMX MAaTepHaloB. B
COOTBETCTBHH C OCHOBHOW (pyHKLHMEH, KOTOPYIO BBINOJIHAET AOMONHUTENBHBIA CIOH,
€ro Ha3biBalOT MOPO303aUIUTHBIM, TeIUIOM3ONHPYIOUM, ApeHupylowuM. K
IOOMONHHUTENBHBIM  CIOAM M MpOCHOAKaM  OTHOCST TaKke FHOPO- H
IapoM30MpYIOle, KallWUIAPONpephIBalollMe, NPOTHBO3aHIMBAIOIIHE H  Ap.
JlonoNHUTENBHBIE CIOW YCTPaHBAIOT M3 MECKa M APYruX MECTHBIX MATepHaloB B
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eCTECTBEHHOM COCTOSHHH WIH YKPEIUIEHHBIX OpraHH4eCKUMH, MHHEPATbHBIMH HIH
KOMIIIEKCHEIMH BSDKYIUMMH, W3 MECTHBIX [PYHTOB, 00paGOTaHHBIX BSKYILMMH, H3
yKpeIUIeHHBIX cMecell ¢ Jo6aBKaMH TOPHCTBHIX 3allONHHTeNeH M T.O., a TAKKE W3
Pa3saHYHOrO poja CHEeUHalNbHBIX HHAOYCTPHANBHO BBITYCKaeMbIX MAaTepHaloB
(reoTeKcTHIb, EHONNACT, MOJMMEPHa MNeHKa H T.IL.).

Ilpy NpEMEHEHUH NONONHHTENBHBIX CJIOEB B IPOEKTE HEOOXOAMMO YYHTHIBATD
TEXHOJIOTHYeCKHe MpoOieMbl, CBA3aHHBIE C ABHXEHHEM [0 HHMM [OCTPOEYHOTC
TPaHCNOpTa.

Kitaccupuxauus [OpoxXHBIX OfieXT ¥ OKPbITHIA pHBesieHa B Tabn. 1.1.

Tabauna 1.1
Tunsl
JOPOXHBIX Bunbl MOKpBITHIA, MaTepHan # cnocobbl ero yKIaaxH
OIeN

Ycoaepmeﬂc‘raoaaﬂﬂme TIOKPBITHA:!

Kanutans- | #3 ropsinx achansToGeTOHHBIX cMeceft
HblE

Obneruen- | a) 3 ropsaumnx achanbToOETOHHBIX CMecei
Hble
©6) U3 XONONHBIX achansTOOETOHHEIX CMecei

B) 43 OpPraHOMMHEpaNbHBIX CMecelf C JXMIAKMMM OPraHUYEeCKHMHM
BSXKYIIMMH, C XHAKAMH OPraHHYECKMMH BSKYIIMMH COBMECTHO C
MHHEDATBHBIMH; C BA3KHMMH, B TOM 9YHCJe OSMYNBTHPOBaHHBIMH
OpraHMYeCKUMH BSKYLUMMM; C 3MYJIGIHPOBaHHBIMA OPraHHYECKHMH
BSXKYILMMH COBMECTHO C MHHEpAIBHBIMH; H3 KAMEHHBIX MaTepHaloB
¥ rpyHToB, 00pabGoTaHHBIX 6UTyMOM NO crnocofy cMemeHHs Ha
Iopore WJIM METOOaMH IPONMTKH; H3 KaMEHHHIX MaTepHalos,
00paboTaHHBIX OpraHUYeCKUMH BSXYIIMMH METOLOM MPOMHTKH;
4epHOTro 1eOHA, IPUTOTOBIEHHOrO B YCTAHOBKE M Y/IOXEHHOrO [0
crocofy — 3aKJIMHKH; W3 TOPUCTOH M BBICOKOIOPHUCTOMH
acdanpToOETOHHOM CMecH ¢ MOBEpXHOCTHOH oGpaGorkoi; u3
npoyHoro mebHA ¢ ABOHHOIM TOBEPXHOCTHO! 06paboTkoit

ToxpeiTHA NepexoaHble

[Nepexon- ¥3 WebHA NPOYHBIX MOPOL, YCTPOEHHBIE N0 crnocoby 3aknHHKA Ge3
Hble NPYMEHEHHA BAXKYIUMX MATEepHAIOB; H3 IPYHTOB M MaJONpPOUYHBIX
KaMEHHBIX MaTePHANOB, YKPEIUIEHHBIX BSDKYIWMMH, OynbDKHOTO 1
KOJIOTOI0 KaMHs (MOCTOBBIE)

Husuime U3 mebeHOYHO-TpaBUHHO-MIECYaHBIX  CMeCeH; MaJIoTIpOYHbIX
KaMEHHBIX MAaTepHanoB M LIIAKOB; [PYHTOB, YKPENJIEHHBIX HIIH
yNyYIIEeHHBIX pa3/IMYHBIMH MECTHBIMH MaTepHaliaMHi; JpPEBECHBIX
MaTEPUANIOB U Ap.




Pabouuu croti 3emnsHo20 nonomra (NONCTHNAIOUINN IPYHT) — BEPXHSA YacTh
TIOJIOTHA B DpefieNnax OT HH3a JOPOXHOHM ofiex sl A0 2/3 ITyOHHEI HpOMep3aHus, HO
He MeHee 1,5 M OT NMOBEPXHOCTH NOKDPHITUA.

1.4. KamuranpHyro H  oOnerdeHHy:o  OODOXHYI0  OeXxdy C
YCOBEPIUEHCTBOBAHHBIM TIOKPHITHEM IIPOSKTHPYIOT C TAKHM pacyeToM, YTOOBI 3a
MEXPEMOHTHBIH CPOK HE BO3HHKIIO pa3pylIEHHH H HENONMYCTHMBIX C TOYKM 3PEHHA
TIpeyCMOTPEHHEIX NeHCTBYIOUIMMH HOPMATUBHBIMM JOKyMeHTaMu TpeGoBaHuil K
POBHOCTH TMOKpDBITHS OCTAaTOYHRIX AedopMamuil, a Takke, 4TOOBl Bo3gdeficTBHe
NpUpORHBIX (AKTOPOB HE IPHBOAMIO K HENOMYCTHMBIM H3MEHEHMIM B ee
JNeMeHTaXx.

O6seryeHHyI0 JOPOKHYIO OHEXIY C YCOBEPHIEHCTBOBaHHBIM TNOKPBITHEM,
PACCYHTHIBAIOT Ha MeHee NMPOAOJDKMTENBHBIA MEXPEMOHTHBIH CPOK CiyxObl, ueM
IUIS KaIMTANbHBIX OHEXA. 3TO NO3BONAET MPHMEHATh MeHee JOJNrOBeYHblE H
JIOpOTOCTOSLIME MAaTePHaTBl H OONErYHTh KOHCTPYKIIHIO.

TIpu MPOEKTHPOBAaHWH NOPOXHBIX OJEXJ NNEPEeXOJHOr0o TUNa, BHIDABHHBAHHE
KOTOPEIX HE CONPMKEHO CO 3HAYHTENLHBIMH 3aTpaTaMi (1le6eHouHEIe, [PaBUiiHEIE U
nogoGHble HM TIOKPBITHA), JOMYCKAIOT BO3MOXHOCTH Oonee 3HAYUTENBHOrO
HaKOIUIEHHs OCTATOMHBIX JeopManuuii oA neficTBHEM ABHXKEHHUA.

Bo Bcex cayuyasX AAS ONEHKM HAaNpSKEHHOrO COCTOSHUA KOHCTPYKUMH
WCIOAB3YIOT PEIIEHHUs TEOPUH YIIPYTOCTH.

1.5. B paHoHax ¢ BNaXHBIM H XOJOJHBIM KIHMaTOM Ha Y4acTkax ¢
HeOMaronpUATHEIMH  I'DYHTOBO-THAPOJNOIHYECKHMMH  YCIOBHAMHM  JO/DKHBI  OBITH
MpeLyCMOTPEHBl MEPHl IO OCYUIEHHIO M 00eCneyeHHIO MOpO30YCTOHYHBOCTH
,D;opoxmoifx OASXKABI ¥ ICMJIAHOIO NOJIOTHA.

1.6. 3anpoexTHpoBaHHAasA JOPOXHAs ofex/aa AOMKHA ObITh He TOMBKO MPOYHOR
M HaJeXXHOH B OKCIUTyaTalldd, HO O3KOHOMHYHOH M BO3MOXHO MeHee
MaTepHajloeMKoil, 0COGEHHO N0 pacxXofy Ae(HUUHTHBIX MaTEpPHANOB M SHEPruH, a
TaKXKe ROMKHA COOTBETCTBOBATL OJKOJNOTMYECKMM TpeDOBaHMAM. DKOHOMHYHOCTH
KOHCTPYKIMH OTNPENENsIOT MO Pe3yNbTaTaM COMOCTABJEHUS BAPHAHTOR C OUEHKOMH
CPaBHUTENLHOH JKOHOMHYECKOH 3((QEeXTHBHOCTH KAalHTANbHBIX BIOXKEHHA IO
JIeACTBYIOIIMM HOpPMATHBHBIM JOKYMEHTaM. Brifop KOHCTpYKUMH JOpPOXHOi
OfieXIbl M THI INOKPBITHA OOOCHOBBIBAIOT TEXHHUKO-3KOHOMHYECKHM aHAIU30M
BAapHAHTOB.

1.7. Tlpx npoexTHPOBaHHH AOPOXHBIX OLEXO IS KOHKPETHBIX OOBEKTOB M
pa3paboTke THIOBBIX (YHHOHUHPOBAHHBIX) PEIIEHHi 10 KOHCTPYKLHMAM AOPOXHOMH
OfieXABl Hapsdy ¢ rmonoxeHusaMu Hacrosumux OJIH cnenyer yuMmThIBaTh NaHHbE
PErOHaJIbHOrO Hay4HO-TIPaKTHYECKOTO ONBITA (B TOM YMCJIE B YaCTH NPHMEHEHMS
MECTHBIX MaTepHanoB, YTOYHEHUA PACUETHBIX 3HAUEHHH X4PAaKTEPHCTHK M T.A.),
OTPaXEHHOTO B HEHCTBYIOIIMX DETHOHANBHBIX TEXHHUYECKHX YCIOBHAX, HOpMax,
npaBunax MNPOH3BOACTBA PabOT M OPYrHX TEXHUYECKUX JOKYMEHTAX, YTBEPKICHHBIX
B yCTAHOBJIEHHOM IOpsIKe.

ITpu pa3paboTke PeruoHANBHBIX THIOBBIX KOHCTPYKLUMH NOPOXHON OXEXABI
CJEAYET TaKKe YYHMTHIBAThH CIELMATH3ALUHNIO HOPOKHO-CTPOUTENLHBIX OpraHU3aLHUM,
ofecneyeHHOCTh pervoxa JOPOXHO-CTPOHTEJLHBIMH MaTtepHanamy,
NpefycMaTpHBaTh  MaKCHMAIBHYIO  MEXaHHM3allMIl0 W HHAYCTpHAM3aLHIO
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CTPOHMTENBHBIX NpPOIECCOB, CTPEMHMTHCA K CHIDKEHHIO TPYHROEMKOCTH M 3aTpaT
PY4HOro Tpyna.

1.8. PacueTHpIi (IIPOEKTHBIH) CPOK CHYXOBI NPOEKTHPYEMOH HOPOXHON
olexabl ¥ TpebyeMBIii ypOBEHb IIPOEKTHOH HaJEeXHOCTH HEOOXOAUMO Ha3HavaTh Ha
OCHOBE HOpM, NMPHHHMaeMBIX aMMHHCTPAaTHBHBIMH OpraHaMH IO COMIACOBAHHUIO C
PErHOHAIbHBIMH JOPOXHBIMH OPraHH3aLHAMH.

1.9. Hacrosmue OJIH He pacHpoCTpaHsIOTCS Ha IPOEKTHPOBAHHE JOPOXHBIX
OfEXI B 30HEe BEYHOH MEp3OTHl, [AE NOMONHHUTENBHO MOJDKHBI OBITH YUTEHE
XapakTep BEYHOMEp3/IBIX IPYHTOB, UX TeMIlEpaTypHBIH M BOMHBIH peXxyM, a Takke
BIUSHHE TOJLUMHBI OCATENBHOrO CJI0OI MW BE€YHOMEP3JOro rpyHTa ()KCCTKOFO
OCHOBaHHS) Ha NPOYHOCTH JAOPOXKHOH ONEXKABI.

YueT yka3aHHBIX (JAKTOPOB OCYWIECTBNACTCA HAa OCHOBE ClELHANBHBIX
PEerHOHANbHBIX HOPMATHBHO-TEXHHYECKHX HOKYMEHTOB.

2. KOHCTPYUPOBAHME JOPOXHOM OJEXIAbI
3agayu H NPHHUHNBI KOHCTPYHPOBAHUS

2.1. TlpoexTHpoBaHMe [OpPOXHOH ONEXABl TpPEACTaBASAET CcOGOH eanHBIN
MpoLEecc KOHCTPYHPOBAHHUA H pacyeTa JOPOXHOH KOHCTPYKLHH (CHCTEMBI JOPOXHAas
onexna + pabouny cJIoR 3eMIITHOTO IOJIOTHA) Ha MPOYHOCTH, MOPO30YCTOHYMBOCTE
1 OCyLIEHHE C TEXHUKO-3KOHOMHYECKMM 00OCHOBaHHEM BapHaHTOB C LiENIBIO BEIOOpa
Hanbonee SKOHOMHUYHOTO B AaHHBIX YCIOBHSX.

2.2. ITponesypa KOHCTPYHPOBaHHS HOPOXKHON OEMXIBI BKIIOYAET:

— BbIOOp BHIA MOKPHITHS;

— Ha3sHaueHHe 4HCIa KOHCTPYKTHBHBIX CJIOEB C BbIOODOM MaTepuasoB A
YCTPOKCTBA CJIOEB, pa3MEIlieHHe C0eB B KOHCTPYKUMHM WM HasHaueHue ux
OPHEHTHPOBOYHBIX TOJIINH;

— MpeaBapUTENbHYIO OLEHKY HEOOXOAMMOCTH Ha3HAYeHHs MOMOJIHMTEIbHBIX
MOPO303aIUHUTHBIX MEP C YyYE€TOM ROPOXHO-KIMMAaTH4YeCKOi 30HBI, THMA [PyHTa
pafouero ciost 3eMJAHOTO TMOMOTHA M CXeMbl YBIaXHEHHA pabouero cios Ha
pasfNyHbIX yyacTKax;

— TNpeABapUTENbHYIO OLEHKY HeO6XOAHMOCTH Ha3HaueHHUA Mep 10 OCYLIEHHIO
KOHCTPYKHHH, & TAKXKe [0 NOBBILIEHHIO TPEIUMHOCTORKOCTH KOHCTPYKLIHH;

— OUEHKY LenecooOpasHOCTH YKPEIUIEHHS WIH YIY4IIeHWs BepxHed 4acTu
pabouero cios 3eMJITHOTO MOJIOTHA;

— NpeABapUTENbHEI OTOOp KOHKYPEHTOCHOCOOHBIX BApHAHTOB C Y4eTOM
MECTHBIX NPUPOIHBIX M NPOEKTHBIX YCIOBHI paboTEI.

23. Tlpm  KOHCTpYMPOBaHHM  JOPOXHOW  OHEXABl  HEOOXOAHMO
PYKOBOACTBOBATECA CIIEAYIOIMMH NPYHIHIIAMH!

a) THIT JOPOXHOH OFEXIbI ¥ BHI MOKPHITHA, KOHCTPYKIMS ONEXAB! B LIENOM
OOJDKHBI ~ YHOBNETBOPATH  TPAHCIOPTHO-IKCINYaTaUHOHHBIM  TpeGOBaHHAM,
NpeabsABISeMBIM K JOpOre COOTBETCTBYIOIIEH KaTeropum H OXHEaeMbiM B
MepcreKTHBE COCTaBy M WHTEHCHBHOCTH [BM)XXEGHHS C YYETOM H3MEHEHHA
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HHTEHCUBHOCTH JIBHXXEHHA B TeYeHHe 3aaHHBIX MEXPEMOHTHBIX CPOKOB H
1peanonaraeMblx YCAOBHHA PEMOHTA M COIEPXKAHUS,

©) KOHCTpYKUHA OmeXIbl MOKeT ObITh NMPHHATA TMHOBOH WM pa3paborana
MHAMBHAYANBHO JUIT  KaXAOr0 ydacTka WAM pAfa Y4aCTKOB  [OpOTH,
XAPaKTEPU3YIOWMXCS CXONHBIMH MPHPOAHBIMH ycnoBUAMH (TpyHT pabouero cnos
3eMIITHOTO HOJIOTHA, YCAOBHA €r0 YBIAKHEHUS, KTUMAT, 00ecneueHHOCTh MECTHBIMH
/IOPOKHO-CTPOHTENEHBIMH MaTepHaNaMH H 1p.) C OAWHaKOBbLIMH pPacHETHBIMH
Harpy3kamd. IIpuw BeiGOpe KOHCTPYKUHH OHEXABl 1A OaHHBIX  YCJIOBHH
[IpeAnoYTeHHE CNeNyeT OTAaBaTh NMPOBEPEHHOH Ha NMpAaKTHKE B JaHHBIX YCJIOBHSIX
THNOBOH KOHCTPYKIHH;

B) B palioHax, HENOCTATOYHO OOECNEYEHHBIX CTAaHNAPTHBIMH KaMEHHBIMH
MarepHanaMH, JOMyckaeTcs MPHMEHATh MECTHbIe KaMeHHble MaTepuankl, MoOouHbIe
TIPOMYKTHI IPOMBIIIIEHHOCTH X TPYHTHI, CBOHCTBA KOTOPBIX MOLYT ObITB yJy4lUeHbl
06paboTKo# HX BSXKYUMMH (LEMEHT, GHTYM, H3BECTh, aKTHBHbIE 30/IBI YHOCA H Jp.).
OnHOBpeMEHHO Ha0 CTPEMHTBCA K CO3JAaHHIO KOHCTPYKUHMH, O BO3MOXHOCTH
HauMeHee MaTepHaJIOEMKOH;

I') KOHCTPYKIIMS JOMDKHA OBITh TEXHONOTHYHON K oOecneynBaTh BO3MOXHOCTh
MaKCHMaNbHOH MeXaHM3alM¥ ¥  WHAYCTPMANM3aLMH  JOPOXKHO-CTPOMTENbHBIX
npoueccoB. s HOCTH)KEHHs 3TONW UENH YUCNO CJIOEB W BUIOB MATEPUANOB B
KOHCTPYKLMH AOMKHBI ObITh MHHUMAIbHBIM;

1) OpH KOHCTPYMPOBaHMM HEOOXONWMO YWYHMTBIBATH peajibHble YCJIOBH
IPOBENEHHS CTPOUTENBHBIX PaboT (IETHAS WK 3UMHAS TEXHONOTHS H Ap.).

2.4, Tlpn Ha3HaYeHWH THIOB MOKPHITHA JUIS Pa3HbIX BapHAHTOB KOHCTPYKLMK
JOPOKHBIX OHEXI CledyeT PYKOBOACTBOBATLCA TOJNIOXKEHHAMH JEHCTBYIOWIKX
CTAaHAapTOB H HOPM Ha JOPOXHO-CTPOHMTENILHBIE MaTepHaNnbl B H3AEIHS W HOPMAMH
NPOEKTHPOBAHHS ABTOMOOHIBHBIX HOPOT.

2.5. Ilpu BeIGOpe MaTepHaNoB JJIA YCTPOHCTBA CIOEB AOPOXKHOM OAEMNAbI
HEOOXOAMMO YYHTHIBATh CIEAYIOLIHE MONOKEHHUS.

IToxpeiTHE H BEpXHHE CIOH OCHOBAHHSA NOJUKHBI COOTBETCTBOBATH IPOEKTHHIM
BO3JEHCTBYIOUIMM Harpy3KkaM H ObITh BOJO-, MOPO30- H TEPMOYCTOHYHBBIMH.

Ilna BepxHero cnos acdankTOOETOHHOrO MOKPBHITHS BHIOMPAIOT MaTepHan B
cootserctBud ¢ nefictByromnmM 'OCTom «Cmecn achanntobeToHHBIE AOPOKHDIE,
aspoapoMupie W achamsroberon.  Texnuyeckue  ycnosusi» M CHull
«ABTOMOOWIILHBIE AOPOTHY.

B paiosax ¢ xnaumarom, ONHM3KHM K MOPCKOMY, MpH KOJMYECTBE OCALKOB
500 MM/rod cnenyeT NpHMEHSTH BBICOKOMAOTHbIHA achansTobeToH nubO MNOTHBIH
acdansToOeTOH,  MMeloOWMA  TNokazaTenk  MOPUCTOCTH  (BOAOHACHILENNA),
COOTBETCTBYIOIKMI HIDKHEMY NONYCTUMOMY Npefeny. B paffonax ¢ cyxum kimuMaTom
(cpenneromoBoe KoNMWYecTBO ocagkoB MeHee 400 MM/rof) HA3HAYAKOT [UIOTHBIM
acanpTobeTOH C IOKa3aTeseM MOPHCTOCTH (BONOHACHLINEHMA) IO BEPXHEMY
LOINycKaeMoMy Tpefeny.

[Ipy nepcnexTHBHOA HHTEHCHBHOCTH JBHXKEHHUS B (QDU3MYECKUX eAHHHMLAX OO
3000 aBT/CyT M NpH CTARUHHOM CTPOUTENBCTBE JOMYCKAETCA YCTPOHCTBO MOKPLITHA



U3 MopHcToro acansTobeToOHa ¢ YCTPORCTBOM IIOBEPXHOCTHOH 06paboTky HiM H3
BHICOKOMOPHCTOTO  acanbTo0eTOHa C  YCTPOHCTBOM OBOHHOH MOBEPXHOCTHOM
06paboTkH.

KoHCTpyKUMA HOPOXHOH ONEXIBl B MECTax OCTAaHOBOK OOILECTBEHHOI'O
TpaHCOpTa, Ha PErylIHpYeMBIX MEepeceyeHHAX M B APYTHX MecTaX H3MEHEHHS
CKOPOCTH WJNH JABHXEHHA HAa MOHWXEHHBIX CKOpPOCTAX MROKHA OGeCeYuTh
TIOBbIIEHHYI0 CBAMIOYCTOAYHBOCTh NpPH BBICOKMX MNETHHX TemIeparypax. [ins
obecrieyeHnss 3Toro TpeOOBaHHS B MOKPHITHM MNPENYCMATPHBAIOT INpUMEHEHKEe
achansToOETOHHBIX cMeceif THIAa A ¥ B, BHICOKOMNOTHEIX CMeCei, a B OCHOBAHMY —
KPYTIHO3EPHHUCTBIX achanbTOOGETOHHEIX cMeceli W60 KaMEeHHBIX MaTepHalos,
YKPENNeHHbIX UEMEHTOM.

OcHoBHBIE 3a1a9H NPH KOHCTPYHPOBAHMH NMakeTa acPanbTO6ETOHHEIX CII0eB —
9TO ONTHMH3UPOBATh TOJILMHY BEPXHEro CI0A M3 MIOTHOTO MAH BBICOKOMIOTHOTO
acdanbTobeToHa ! COKPATUTD YHUCIIO CHOES.

AcdansTo6€TOHHOE MOKPHITHE AOMKHO OBITH, KaK NMPABHIO, OXHOCTIOHHBIM.
MUHHManbHY!0 KOHCTPYKTHBHYIO TOJUIMHY MOKPBITHS Ha3sHauyaloT 10 HOpMaM
neiictyrowero CHuIl, a Tomumuy cnos achansTOGETOHHOrO OCHOBAHHA
OMpesensioT pacieTaM: Ha NPOYHOCTb.

[lpy  DpPOEKTHPOBAaHMH  MOPOXHBIX  OHEXA  TEPeXORHOro  THma
MpenycMaTpUBalOT OOMH M3 BapHaHTOB 6e3 ycTpoiicTBa acdanbToGeTOHHOro
OCHOBAHHf; B 3TOM Ciiyyae TpebyeMyio TONLKHY MOKPHITHS HAa3HAYalOT MO PacyeTy
Ha MPOYHOCTS.

TIpy cTagMAHOM CTPOHTENBCTBE HITH BO3MOXKHOM NIEPCIIEKTHBHOM NOBBIILEHHH
KanWTAIBHOCTH HOPOXKHOM ONEXABI NMpPH CIEUHMAIbHOM TEXHHKO-3KOHOMHYECKOM
060CHOBaHHH [ONYCKAETCH NPUMEHEHHE XONOAHOr0 achansTobeToHa.

[Ipn Beiope MaTepHana OAs BEPXHEro CNOS OCHOBAaHWA Halo VYMTHIBATH
KaNUTAIBHOCTh  (THN) HOPOXHOH  OfEXAbl, BHA TIOKPBITHA, a  TaKKe
HNe(OpMaUHOHHbIE M  TerNIoQH3MYeCKHe CBOMCTBA MATEPHAIOB M TPYHTOB,
YKpeTieHHbIX OPraHHYECKHMH H HEOPraHHYEeCKMMH BSDKYLIHMMH.

AchansTo6eTOHHYIO YacTh HECYLIEro OCHOBAaHMA CAedyeT NMpeayCMaTpHBaTh,
KaK MpaBuio, ORHOCNOHHOA. JIByXcioitHoe acaibTo6eTOHHOE —OCHOBaHHe
JIONYCTHMO NPHMEHATH NHIUL NPH HEOOXOAHMOCTH HCIIONB3OBAHHA B HIDKHEM Choe
OCHOBAHMA achansroberona c NOHWKeHHOR CABHIOYCTOHYHBOCTHIO
(BBICOKOMOPHCTHIA, MecuaHsiit). B aToM cinydae obwas TonuKHa achansToGETOHHBIX
C/IOEB  MOBBHIIEHHOW  CABHIOYCTOHYMBOCTH (MOKPBITHE C OCHOBaHHEM W3
KpPYTHO3epHUCTOro achansTobeToHa) He NoMmkHa GLITh Meree 12 cM.

[pu BoiGope BHAa MaTepuana IS yCTPOHCTBA OCHOBAHHA M3 MHHepaTbHBIX
MaTepuasos CrefyeT OpHEHTHPOBATHCA HA HMMEIOWIMICA B pervoHe OMbIT
CTPOMTENBCTBA M OKCIUIYaTaUMH ROPOr. Marepransl [OMKHBEI  YAOBAETBOPATE
Tpe6oBaHusm aedcTBytomwiuXx CHHII MM MECTHBIM TEXHONOTHYECKHM YCIIOBHSM,
YTBEpXXAEHHEIM B YCTAHOBIIEHHOM NOpSIKe.

B paiioHax, HeJOCTaTOYHO OO€CIe4YeHHBIX CTAHAAPTHBIMH KaMEeHHBIMH
MarepuanaMu, UenecoobpasHo IHPOKO NPUMEHATh MECTHBIE KaMEHHEIE MaTepHanbl
(B TOM 4YHMCcle MANONPOYHBIE H HEKOHAWLMOHHBIE) W TPYHTHI, YKperuleHHbIE
HEOpraHHYecKuM BAXKYLIHM (1IEMEHT, H3BECTh, aKTHBHBIE 30JIbl YHOCA U AIp.).
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OcHoBaHME M3 3ePHHCTBIX MAaTepHANOB MNOMKHO ObITh, KaK IPaBHIO,
IBYXCIOHHEIM: HECYIIHH CJIOH M3 JXECTKMX M CIBHTOYCTOHYHBHIX MAaTepHanoB
(mebens, rpaBuii, mMe6eHOYHO- HIM IpaBHHAHO-MECYaHble CMECH, MaTepuaisl M
IDYHTHI, YKPETUICHHBIE HEOPraHHYEeCKMM BSKYIIMM) W JONONHUTENBHBIA CIOi,
BBIMONHSAIOUINH MOPO303alHTHBIE B APERUpYIOIUHe QYHKIHH.

2.6. Ecin B JMONONHHUTENBEHOM CJIOE€ OCHOBAHMSA MPHUMEHSIOT ONHOPOAHEIlH
necok co creneHsto HeopHopoauoctd (mo I'OCT 25100) menee 3, moBepx Hero
NPEAYCMATPHBAIOT YKIAAKY 3alMTHOIO (TEXHONOrMYECKOro) CHOf U3 meCeHouHo-
(rpaBHiiHO-)eCcYaHBIX —cMecelf, OTCEBOB JAPOOGNEHHS H3BEPXKEHHBIX [OpOoi.
rpaBeNUCTBIX HMNHM KPYMHBIX MECKOB ONTHMANBHOIO COCTaBa, a Takxe U3
neMeHronecka. [1pH cTenesn HEOXHOPOAHOCTH Iecka oT 2 X0 3 TOMIIMHA 3aIMUTHOrO
cnos mpuHUMaeTcst paBHoH 10 cM, TpH CcTeneHH HEONHOPONHOCTH MeHee 2
YCTaHaBIMBAIOT 3aIIMTHBIA CHOH Tonmmuo#M 15-20 cM. B pacuerax npoyHocTH
JIOPOKHOM  ONEXABI TOJNIUMHY 3alJATHOIO CJIOA BKIIOYAIOT B TOJILMHY
NOMONHHTENBHOrO €0 OCHOBaHHA. IIpu yCTpOHCTBE 3aHIMTHOrO CJOS MOXHO
NPHMEHSATH F€OTEKCTHIb.

2.7. B cnydae HCIONB30BaHMA B OCHOBAHMH MECTHBIX MAJIONPOYHBIX
KaMEHHBIX MaTepuasoB (mebeHb ¢ Mapkoil Ho MpoyHocTH He Hwxe 200; rpasuit u
webeHs U3 rpaBus nmo ApoSuMocTH He Huxke [lp 24; mecyaHo-rpaBHHHBIE CMeECH;
IPaBENHCThIE IECKH U APYTHE CABHIOYCTOHYHBBIE MaTepHaNbl C MOAYJIEM YNIPYroCTH
menee 250 MIla) npegycMaTpyBalOT HeCcyuwdit clnoi OCHOBaHUA U3 NPOYHOro mebHs
GO U3 YKpEMNeHHBIX HEOPraHMYeCKHMH BSKYIIMMH MaTepHaI0B C MHHHMAbHOK
KOHCTPYKTHBHOH ToONUMHOH, npemycmarpuBaemodt CHuIl. Ilpu stom Tomuuny
HYJKHEro Cos OCHOBAaHMS M3 MaJIONIPOYHOro MaTepHaia 060CHOBBIBAIOT PaCyeTOM.

2.8. PacrionoxkeHHe HEYKPEIUIEHHBIX 3ePHHCTBIX MAaTEPHANIOB MEXIY CIIOIMH
M3 MaTepHaloB HIH TIpYHTOB, 0OpabOTaHHBIX BXKYHMIMMH, KaK [IpaBHJO, He
HOTyCKaeTcs.

JlononnuTebHBIE CIIOH OCHOBAHUA HOJKHBI COBMECTHO C BEDXHHMMH CIOAMHU U
[OKpbITHEM  OGecrevnBaTh HeobXomuMyI0 IPOYHOCTD KOHCTPYKLIHH,
MOpO30yCTORYHBOCTb, a TaKKe HPEHHpYOUylo crocobHocTh. Hmxuue cion
OCHOBaHHSA, OCOOEHHO M3 3ePHHCTBIX MAaTepHaNoB, IOJKHBI COMPOTUBISATHCS
CIBMTOBBIM HaNpPSIKEHHSM.

Ha MarucTpanpHbIX AOpOraX ¢ THKENBIM M CKOPOCTHBIM JABHXEHHEM
OCHOBAHHS CllellyeT yCTpaHBaTh [IPEHMYILECTBEHHO U3 YKpeTUIeHHbIX MATEPHAINOB.

2.9. TonuMHy CI0eB U3 MaTepHalioB, COAEPXKALMUX OpraHH4YeCcKoe BKYILee U
VKJIaJbIBAEMBIX HAa BEPXHHH CIIOH OCHOBaHHs M3 MAaTePHAIOB, YKPEIIEHHBIX
UIEMEHTOM, JUIS OTPaHHYEHHs NOABNEHUS «OTPAKEHHBIX» TPEIUMH Ha MOKPHITHH
HY)XXHO MpPHHMMATh, KaK [paBMIO, He MeHee TONWHMHBI CJOEB, YKDPEIUIEHHBIX
uemeHTOM. [Ipy 3TOM MHUHHMAJIbHAs TONMLIMHA CNOEB C OPraHUYEeCKHMH BSDKYIIUMH
IOIDKHA COOTBETCTBOBATH NAHHBIM Tabu. 2.1.



Tabnuua 2.1.
THIT OpOXXHOM OfeX bl Kannransusle | Obneryedusie

HaumeHbInas TONIUHHA CIOEB H3
MaTepHalos, COAePXalliX OpraHudeckoe
BSOKYIIIEE, CM ... 18 12

B cnyyae NpHMCHEHHMS MAaTepHaNOB, YKpEMIEHHBIX KOMILIEKCHBIMH
BAXYWHMY, a TaKXe MEMICHHO TBEPACIOIIMMH I'MIOPABIMYECKHMH BIKYLUHMH,
TOMIIMHA cnos MoxeT OpiTh cHiXeHa Ha 20%, a B YCJIOBHAX JXapKHX H CYXHX
paiionoB [V~V nopoxuo-kninmaTnyeckux 3ou — Ha 30%.

Jlna noBsieHHs TPEIMHOCTORKOCTH OKPHITHA MOTYT ObITh MPeNyCMOTPEHBI
CrenyanpHple TPeIMHONpepPLIBalOlie NPOCAOHKY, B TOM YHCJIe Ha OCHOBE I'€0CETOK
M TeOTeKCTHN, HCNOMNL30BaHHEe MOAUQPHMUHPOBAHHBIX BAXYLIHX B MarepHaie
NOKPBITAS U JpyTHe CreluanbHble PelIeHHs.

2.10. TonmuHy OTAENBHOIO COS NMPEABAPHTENRHO Ha3HAYAIOT B [HaNasoHe OT
MHHHMATbHOH KOHCTDYKTMBHOH TOMIIMHE], perjaMeHTHpyeMoH MAeHCTBYIOIUMHU
CHull, no npakTHYeCKH TIPUHATHIX 3HaUeHUH (HanpuMep, B THNOBBIX NIPOEKTax) Ans
JAHHOTO PerHoHa.

Obmyr0  TOMUMHY [JOPOXHOH  OHEXKABl M  TOMIUHHBI  OTHENBHBIX
KOHCTPYKTHBHBIX CJIOEB OKOHYATENbHO HAa3HAYaloT [0 pAcyeTy Ha IIPOYHOCT,
MOPO30yCTOHYMBOCTD ¥ OCyIIeHHe B COOTBETCTBMM C pasfenamu 3,4 ¥ 5 HacTosiueH
HHCTPYKIHH.

Heo6xonuMo npeRycMaTpuBaTh B KOHCTPYKIHH OLEXIEI BO3MOXHO MEHbUIEE
HHCJIO C/IOEB W3 PasHbIX MaTepHalioB (2—4 6e3 yueTa JOTIOMHHTENBHBIX CII0EB).

2.11. JIna  CymlecTBeHHOTO YMCHBIIEHHWS [NPHTOKAa I[TOBEPXHOCTHBIX
BOA B OCHOBaHMEe MIOPOXHOW ONEXABI M CHHXKEHHA pPAacyeTHOH BIaXHOCTH
rpyHTa 3eMJIAHOrO IMOJOTHA HEOOXOAMMO INpeoyCMaTpHBaTb TaKHE MEPONPHATHA,
KaKk  YKperuienue O60‘{HH, obecneyerue Hagnexamero ux NonepevHoro
YKAOHA U BOJOHENPOHHIIAEMOCTH, YCTPOHCTBO OOpHIOPOB M JIOTKOB, a TaKXe
obecrieyeHue Ge30macHOro paccTOsSHUA OT OPOBKH 3EMINISHOTO NOJOTHA JO ypesa
IUTHTENBHO 3aCTanBaroLlelics MOBEPXHOCTHOR BOZIEI, MOBBIIIEHHOE YIUTOTHEHHE (1O

Ky=1,03 + 1,05) Bepxuei uactn pabouero cnoa 8 III-V nopoxHo-knmMarnueckux
30Hax u ap. (cM. [Tpunoxenue 2).

2.12. B palionax ¥ Ha Y4YacTKax ¢ HEONAronpuUATHBIMM NOTOXHO-
KIMMATHYECKMMH ¥ TPYHTOBO-TMIPOJNOTHYECKMMH YCHOBHAMM A OrpaHMyeHns
MHIPallid BfarH W3 HHXKHHX CNOEB 3€MISHOTO MOJOTHA B BEPXHME Clefyet
IpenyCMaTpPUBaTh MEPONpPHATAA 10 HMCKYCCTBEHHOMY pEryNHpOBaHHIO BOIHO-
TEIUIOBOrO peXHMa, IIPOEKTHpYEMEIE B COOTBETCTBHHM c AeiicTsyromuMu CHull n
CreuuaNbHBIMU HOKYMEHTaMH B X Pa3BUTHE.
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2.13. Ina ofecreyeHus: BO3MOXHOCTH Ha3HAYeHHs ONHOTHIIHOR KOHCTPYKLHH
IOPOXHOH OHEXIBl Ha Y4YacTKax OGONBIIOR IJIHHBI CNIEfyeT MpeXyCMATpHBaTh
yKperUleHue BepXHed 4aCTH 3eMIISHOrO TIONIOTHA Ha PA3iMYHYIO ITyOuHy.

2.14. B uensx ofecneyeHns 61aronpusTHEIX yCNOBHil paboTEl MPHKPOMOYHEIX
yacTel JOPOXHO#H 0ek Bl OCHOBaHHe AOMKHO GBITh Ha 0,6 M IIMpe Npoesxei JacTu
¥ YKpeNUTeNbHOM [0N0CH, a JOMOJHUTEILHEIH HUXKHHE COi U3 mecka HIIH JpYyroro
3EpHHUCTOrO MaTepuaga Ha | M INMpe OCHOBAaHMSA, MM €ro YCTpaHBalOT Ha BCIO
UIHPHHY 3eMJIsHOro nojotHa. KpoMe Toro, npH JOpOXHBIX OfEXAaX KaMHTAIBHOIO
THNAa MOXeET OBITh NpPeXyCMOTpEHa YCTAaHOBKa OOPTOBBIX KaMHEH, MNNMHUT HIM
YCTPOHCTBO MOHONUTHOTO GOpTHKA.

Ykpemnesue 0GOYHH HOPOr MPOEKTHPYIOT B COOTBETCTBHH C YKa3aHHAMH
CHHIT «Aptromobunsnsle nopord. HopMbl NpOEKTHPOBAHHA» H PEKOMEHMAALMSIMH
crielManbHeIX JOKYMEHTOB.

Koucrpyuposanue nOKpuITHil U OCHOBAHUIE KANHTRALHBIX XOPOIKHBIX OAEHKA

2.15. Bun, mapky H THn ac¢ansToOeTOHa AN MOKPBITHA Ha3HAYaloT B
COOTBETCTBHM C nonoxenusamu AedicTByrommx CHull « ABToMOOHNBHBIE NOPOTH» M
['OCTa «Cmecu acpansTobeToOHHBIE ZOPOXKHBIE, A3POJAPOMHBIE H aC(PabTOOETOH.

2.16. Hecymuii cioif OCHOBaHHA KaNWUTAJIBLHBIX JOPOXHBIX OAEXA ClegyeT
yCTpauBaTh U3 MMPOYHBIX MaTepHaloB (W3 NOpHCTOro acgansTobeToHa, aerrebeTona,
me6eHOYHBIX cMecel, 06paboTaHHbIX OHTYMHOMN 3MyNkcHel, HpaKHOHUPOBAHHOIO
webHs, o6paboTaHHOro BA3KMM OUTYMOM MO Crnocoby NpOMUTKH, a TaKXke U3
(GpaKUMOHUPOBAHHOrO Ie6HA, YNOXEHHOro IO NPHHLUNY pPaCKIAHKH MENKUM
webHeM HIM TpaHyJIMPOBAHHBIM AKTHBHBIM IINAKOM, YKPEIUIEHHOIO IO METOLY
NPONUTKYA LEMEHTHONECYaHOH CMechio, | T.N.). Ha moporax, npexnasHayeHHbIX 1s
IOBHKEHUS aBTOMOOWJIEN rpy3onoseMHOCTHIO 8 K Oonee TOHH, MpU yCTpoOWCTBE
MOKPBITHH TONIIKHOMK 3—5 CM BEpXHSA 4YacTh HECYIUEro OCHOBaHHA NOJKHA ObITh
npenycMoTpeHa U3 achansTobeToHa.

J[lng ycTpo#cTBa HWXKHEH YacTH Hecyllero OCHOBaHUS B 3aBUCHMOCTH OT
pAacyeTHBIX YCIOBHF IBHXXEHHA MOLYT NPHMEHSATBCA MOHONHTHbIE (YKperUleHHbIe
TPYHTBl ¥ KaMeHHBlE MaTepHallbl), a TakKe 3epPHUCThIE MaTepHallbl, OTBeYarouixe
tpeboBanuam JerctByrommx CHull u TOCTos.

B KOHCTpYKLHMSX HOPOXHBIX O€XI IS AOPOT C TSDKENbIM ¥ HHTEHCHBHBIM
ABHXEHHEM Ha KOHTAKTE CIIOEB U3 KPYNHO3EPHHCTHIX HIIH IPaBUMHBIX MaTEPHAIOB C
MeCYaHbIMM CIOAMH OCHOBaHMA HIM C TPYHTOM 3€MISHOTO IONIOTHa ClefyeT
NpeNycMaTpUBaTh YCTPOHCTBO pPasfensIOWMX MpPOCIOeK M3 FeOTeKCTHNIA B LEsx
NPenOTBpAaILeH!s B3aUMONPOHHKHOBEHHUS] MaTEPHAIOB CMEXHBIX CIIOEB M CHIXEHHS
B CBSI3H C 3THM JIOJIN'OBEYHOCTH KOHCTPYKLHH.
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KoncrpynpoBanHe NOKPbITHIl H 0CHOBaHHH 06Jier4eHHLIX H NePeX0AHbiX
AOPOKHBIX OREKI

2.17. opoxHbie OmeXABl OGNEryeHHOro THNA C YCOBEPILIEHCTBOBaHHBIMH
nokpsITHAMH (achansTo6eTOHHBIE, NerTe0eTOHHEIE, H3 YepHOro webHA, u3 webus,
06paboTaHHOr0 BKYINMMH IO CHOcO0y NpOMHTKHM, M3 KPYNHOOOIOMOYHBIX
MaTEpHANOB, U3 MECYaHBIX HJIH CYNECYaHBIX IPYHTOB, 0OpabOTaHHBIX B YCTaHOBKE
OUTYMHOH 3MYNbCHEH COBMECTHO C LEMEHTOM) LenecooOpa3HO NpHMEHATh Ha
noporax 1II, IV kareropu#, a Takke NpH CTAAMAHOM CTPOMTENBCTBE JOPOXKHBIX
onexn Ha goporax I kareropuu.

2.18. IlpeaBapuTenbHO TOMUHHY TOKPHITHS U3 achansTobeToHa 06IeryeHHbIX
JOPOXHBIX OLEXA CIefyeT HasHayaTh paBHOH 4-6 cM, a NIPH HCIIONB30BaHHK APYTHX
MaTepuaioB, YKa3aHHBIX B M. 2.17 — paBHoH 6-8 cM. OKOHHYaTeNbHO TOJMIMHY
TIOKPBITHS YCTaHABIMBAIOT PaCyeTOM.

2.19. Hecymue OCHOBaHMS HNf OONErvyeHHHIX MOPOXHBIX ONEXH C
YCOBEpIIEHCTBOBRHHBIM MOKPBITHEM INPEAyCMAaTPHBAIOT H3 MOHOJMTHBIX HAM
3epHHUCTHIX MaTepHaioB. Ilpu 3ToM Ha moporax III u IV xateropuii nenecoo6pasxo
ycTpauBaTh OCHOBaHME [ODOXKHOR OHEXOBI ¥3 [PaBHiiHOTO  MOPHCTOro
actanstobeToHa; rpaBHRHO-NECYaHbIX cMmeced, 06paboTaHHBIX IMYJIbCHEH, NerTIMu
M JPYTHMH OPTaHHYECKHMH BXYIIMMH, Pa3sNMYHBIX MAaTEPHANIOB U [PYHTOB H
N0OOYHBIX MPOLYKTOB MNPOMBIUIIEHHOCTH, OGpabOTaHHBIX HEOPraHHYECKHMH HIIH
KOMIITEKCHBIMH BSKYUIMMH, €OEHOYHBIX H IeOeHOYHO-IPaBUItHBIX CMeceii.

2.20. loposxHble OAEX/BI C MIOKPHITHAMH INIEPEXOAHOro THIa (uebeHOUHbIe U
rpaBHiiHbIE H3 IPOYHBIX MOPOA, B3 MATONPOYHBIX KAMEHHBIX MATEPHAIOB U TPYHTOB,
YKpETUIEHHbIX OPraHHYECKHMH, HEOPraHWYECKUMH HIIH KOMIUIEKCHBIMH BSDKYLIMMH,
MOCTOBbI€ U3 OyNBDKHOTO ¥ KONOTOrO KaMHs) MOXHO TMpeAyCMaTpiBaTh Ha AOpOrax
IV u V xareropuii, a TalKe NpH CTAOHHHOM CTPOMTENBCTBE NOPOXKHOH ONEXIbI Ha
noporax III kateropuu.

ITpu NpOEKTHPOBAHHH NOPOXHALIX OAEXKI C MOKPBITHEM IEPEXOLHOro THra
HaJl0 CTPEMHUTBCA, YTOOBI Ofiexaa COCTOSIAa U3 OAHOrO-ABYX CIIOEB.

Jns DOKpBITHH, ycTpauBaeMeIx no Crmocofy 3aKIHHKH, HPUMEHSIOT
¢GpakuHOHMpOBaHHbIA IeOeHb €eCTECTBEHHBIX TOPHBIX IIOpoA, mieGeHp M3
FOpPHOPYIHBIX OTXOHOB H IiebGeHh N3 MAIOAKTUBHBIX METANIyprHuecKHX LIIAKOB,
orpevatomne aeictyrommm 'OCTam Ha «IlleGenp U3 eCTECTBEHHOrO KaMHS Uis
ctpouTensHbix pabot» u «1llebens MIaKOBEIi HOMEHHBIR U CTaNeNIaBUIbHBIA MUIs
HOPOXKHOI0 CTPOMTENBCTBAY.

2.21. Tlpu KOHCTPYMPOBAaHHHU ONEXI IIEPEXOMHOr0 THINA KaK INepBOOYepeHOH
KOHCTPYKLUHMH CTa{HHHOTO CTPOHTENBCTBA 1A YCTPOHCTBA C/IOEB OAEXKBI Ha NEPBCH
CTafiMiH HeOOXOMMMO NPHUMEHATh MaTepHaIbl, KOTOphIE OTBEYAalOT TpeGOBaHMAM,
NpefbsABNSeMBIM K MaTepHanaM JUIA YCTPOHCTBA CJIOEB OCHOBaHHMA IOX
YCOBEPIIEHCTBOBaHHBIE NMOKPBITHA. JloMyckaeTcs MUIA COKpalUeHHA NEPBOHAYANBHRIX
3aTpaT NPH COOTBETCTBYIOMIEM TEXHHKO-9KOHOMHYECKOM 0GOCHOBAHHHM NPHMEHATH
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YIPOIIEHHBIE KOHCTPYKUHH, NBHXKEHHE IO KOTOPBIM B Hebnar Ole/lﬂTHblﬂ nepHon
roa JO/KHO OBITBH OrpaHHY€HO II0 HArpy3ke€ Ha OCb TPAHCIOPTHBIX CPE€ACTB, IO
CKOPOCTH U 110 HHTEHCUBHOCTH.

KOHCprHpoBaHIle AONOJHHUTEJBbHBIX CJI0eB OCHOBAHHSA

2.22. Mopo3os3amuTHble CNOM YCTPaHBAalOT M3 CTaOWIBHBIX 3€PHHUCTHIX
MaTepHasioB, TAKHX KaK ITIECOK, ecYaHO-TpaBHHHAsA CMech, FpaBuil, wWebeHb, akyu
1 JIp., 8 TAaKXK€ U3 IPYHTOB, YKPEMICHHBIX BKYIIMMH, UNH MHAPOPOCHIHPOBAHHBIX
TPYHTOB, WM M3 APYTHX HEMy4MHHCTHIX MaTepuanoB. [TokasateneM npuromsoctu
MarepHana 1o MOpO30yCTOHYHBOCTH SIBNAETCA CTeNeHh MyYHHHCTOCTH MaTepuana,
onpenenseMad B N1a0OpaTOPHBIX YCNOBHAX cornacHo peiictByiomiemy [OCTy.
Jlonyckaercs MPHHAMATh 3HAYEHHS CTENEHH ITyYHHUCTOCTH Mo Tadn. 4.1, u 4.2,

2.23. B cmysae yCTpOHCTBA MOPO303aIUMTHOrO CNOS W3 3ePHHUCTBIX
MAaTepHAIOB ¢ KO3QGULHEHTOM QUIBTPALUH He MeHee 1-2 M/CYT OH MOXET TaKke
BBINONHATE  QYHKUMIO JApEHUpYIOLEro cios, 4To TpefyeTcs NOATBEPAMTD
COOTBETCTBYIOWIMM pacyeToM. B 3TOM cilyyae MOpO303alUMTHBIA CHOM HYXHC
YCTpanBaTh Ha BCIO WHPHHY 3EMJISHOIO NMOJOTHA C BBIXOAOM Ha OTKOCHI HACKIITH HIH
C YKNanKo# TpyG4aTEIX ApeH MK APYTUX BOZOOTBOAALIMX YCTPOHCTB.

TommuHa  MOpO303aIIMTHONO  CJNOS  YCTAHABAMBAETCH  pacyeToM B
COOTBETCTBUM C IONIOXEHHAMM pasfienoM 4 Hacrosummx OJH. upuna
MOPO303aIUTHOTO CI0f MO/KHA NPEBHINATh IUHPHHY BHIILENEKAINEro CIOs He
MeHee, yeM Ha 0,5 M ¢ kaxROH CTOPOHEL.

2.24. B Mectax NPHUMBIKAHMSA PasHBIX KOHCTPYKUMH JOPOKHOW OfeXabl
HeOOXONMMO MpefyCMaIpUBaTh IEPEXOJHYI0 30HY, B Ipefenax KOTOpPOH
KOHCTDYKIHS JOPOXHOH ONEXIBI JOMKHA H3MEHATBCA TaKuM o6pasoM, 4ToOBI Ha
KOHIIaX 3TOi 30HBI ITyYeHye IPYHTOB 65110 OBl paBHO 3HaUEHHAM 3MMHEro MOHATHSA
Ha compsAraeMblX yyactkax. JUTHHY mepexolHOH 30HBI YCTaHaBIHBAIOT PACHETOM B
COOTBETCTBUH C pasfienoM 4.

2.25. Ha nyyuHOOMaCHBIX Y4YacTkaxX, A€ TEXHHYECKH HEBO3MOXHBI KM
JKOHOMHYECKH HeuenecooOpasHbl TpaJULIHOHHBIE MEPONMPUATHA [0 0GecHevYeHH o
MOpPO30YCTOHYHBOCTH KOHCTPYKUHH, cnenyer npeaycMaTpuBaTh
TEMOM30MAUHOHHBIE CJIOM M3 CIEHMANLHBIX MaTepHaoB IS 4aCTHYHOIO WM
MOMHOTO TNpeNOTBpalleHHs TpoMep3aHus 3eMisHoro noaoTHa. [lis ycrpoictsa
TEMIOM30JISMOHHBIX C0EB B 0CO00 HEOAAaroNpHATHBIX rPYHTOBO-THAPONOTHYECKHX
YCNOBHAX («MOKDBIE» BHIEMKH, 3€MJISIHOE MOJOTHO B HYAEBBIX OTMETKaX, HH3KHE
HAaCBIIH, e rTyOHHa npoMep3aHus Goble PACCTOSHUA OT OBEPXHOCTH IOKPBITHS
[I0 YPOBHS IPYHTOBBIX BOA MU AJUTENBHO 3aCTAHBAIOIUIMXCA NMOBEPXHOCTHBIX BOM)
ClefyeT paccMaTpyBaTh BapHaHT NpHMEHEHHUs IeHomacToB. Beibop Heobxoaumoit
MapKH4 MeHOms1acTa clieqyeT IPOU3BOAUTE B COOTBETCTBHH C PasfiesioM 4.

B KkayecTBe TEIUIOM3ONATOpPAa MOrYT OBITH HCMONB30BAaHBI TaKXKe JIErKHe
66TOHH, TEIUIOUM30MAHOHHEIE KOMITO3UUIMHM H3 YKPEIUIEHHBIX BAXYIIHMH MECTHBIX
MarepHanos (TPYHTOB) WM OTXOJOB NPOMBILUUIEHHOCTH H ITOPHCTHIX 3allONHUTENeH
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(KepaM3HT, MepAMT, arfOMNOPHT, IPaHYNsl NONHCTHPONA, H3MebUEHHBIE OTXOABI
NeHomIacTa) u ap.

PaccTosHHE OT MOBEPXHOCTH MOKPHITHSA 1O TEIUIOM3OJIHPYIOIIEro Clos H3
neHomnnacTa JOMKHO ObiTe He MeHee 0,5 M (QUIA MCKIIOYEHHA NOBBILIEHHOM
OMaCHOCTH rojonenoobpasosanus). Temnon3onupyromuii cnoit KomkeH 6HITh wHMpe
npoe3xeid yacth Ha 0,5-1,5 M C KaXIoH CTOPOHBI B 3aBHCHMOCTH OT ITyOHHBEI
npoMep3aHus 3eMJISHOTO MOJOTHA, a NIPH pacyeTe Ha HeJOMyLIeHHe NpoMep3aHus
TPYHTOB NOX NOpOXHO# onexnoii — Ha 1,0-2,0 M. Tlepsriit Haj nIuTaM# neHomnacTa
CI0# necka fomkeH OITh He MeHee 0,2 M B YITOTHEHHOM COCTOSHHH.

TonuuHy © pacroNoXeHHe TeMIOH3ONALHOHHOTO CIOS B KOHCTPYKLMH
ONpeneNndloT TElIOTeXHHYECKHM pacueToM. [ledOpManuoHHbIE M [POYHOCTHBIE
XapaKTEPUCTHKH MaTepHana Ciod, a TakKe ero TOMIMHY cilelyeT Y4HTHIBaTh IpH
pacueTe KOPOXKHOK KOHCTPYKUMM Ha IPOYHOCTE.

Yka3aHHY!O BbIIIE MHHHMAJIBHYIO TIYOHHY DaCIONOXKEHHs TeNIOH30JsTOpa
OT MOBEPXHOCTH MOKPHITHA YTOYHAIOT IO JaHHBIM DErHOHANBHOTO OMbITa
9KCMTyaTaluHy KOHCTPYKLHH C TEIIOM30NHPYIOIMMH CIOSMH.

OnTHMAaneHYI0 KOHCTPYKLMIO U THII TEIUIOH30NALHOHHBIX MaTepPHANIOB HyXHO
BbIOMPaTh HA OCHOBAHMM TEXHHKO-3KOHOMHYECKOTO CpPaBHEHMS BAapUAHTOB,
PaBHOLEHHBIX 10 MOPO30YCTOHYHBOCTH.

2.26. [ipenupyiomye CioM YCTPauBaOT Ha y4acTKax C 3eMASHBIM TONOTHOM
Y3 HEJPCHHpYIOIIMX IPYHTOB BO BCEX ciydasx NpH 3-eff cXeMe yBIaXHeHHs
pabo4ero cios 3eMIAHOrO MONOTHA; NPH 1-0H U 2-0if CXeMax YBIa)XHEHHS B palioHax
¢ 6onbmuM xonuyectsoM ocaaxo (II-II1 JK3), a Taioke Ha yyacTkax, B OCHOBaHHH
MpOe3kEeH YacTH KOTOphIX BO3MOXHO CKOIUIGHHE BOABI, IPOHMKAIOIEH ¢
MOBEPXHOCTH (YYaCTKU C 3aTSOKHBIMU MPONONBHBIMU YKIOHAMH, [IPH CPaBHHUTENHHO
erKo BOAOMNPOHHUAEMBIX IPyHTaX 06O0YMH, Ha BOTHYTHIX MepenoMax IpomoibHOro
npoduns, y NMpUIEraloMX K Opoe3keHd 4acTH 3eNeHBIX HacaXIeHHH W ra3oHOB H
ap.).

JpeHupyrolye CloU clIefyeT YCTPauBaTh H3 M€CKa, TPaBUMHBIX MaTepHasoB,
OTCOPTHPOBAHHOIO HIIAKa W APYTHX OHIBTPYIOLIMX MaTepHaioB. B KOHCTpYKuMSX,
rae IpeHHPYIOWHH CJIOH OKa3blBaeTCA BbIWE [NyOHHBI NpPOMEp3aHHsA, MATEpHAILl
CNost JOMKHBl ObITh MOPO30CTOHKMMH M JOCTaTOMHO NPOYHBIMH. TpeGyembiii
KO3 PHIHEHT QHIBTPALIMH MaTepHaNa JPEHNPYIOLIETO CII0s ONPEAENSIOT PACYeTOM,
C YYeTOM TeOMETPHYECKHX NapaMeTpOB NpOe3KeH YacTH M APYrHX YCIOBHIA.
He3aBucHMO oT pe3ynbTaToOB pacyera OH JomKeH ObITh He MeHee | M/CYT 1 2 M/cyT
COOTBETCTBEHHO HA y4acTKaX AOpOr, NPOXONALIMX B HAachiMM M B HH3KOH HACBHIIM
HJIH BBIEMKE.

[pu BriGope MaTepuana gis NPEHUPYIOUIETO CNOSL YUHTHIBAIOT NPOYHOCTHBIE
CBOHCTBA, BIHAIOIIHE HAa IPOYHOCTD NOPOXHON ONEX/IBI.

B OonpliMHCTBE ciydaeB, OCOGEHHO Ha IyYMHOOMNAaCHRIX YydacTKax,
pauUMOHANBHO YCTPOMCTBO BepXHEH 4YacTH 3eMJISHOTO INONOTHAa M3 NPEHHPYIOLIETD
matepyana 6e3 CHNeUHaJbHBIX BOJOOTBOOAIIMX YCTpoHcTB. IIpu KonHdecTBe

romsiexxames orsogy Boasl 6osee 0,007 m/cyT Ha 1 M~ mpoe3keli 4acTH, a TaKKe B
BBIEMKAX H B MECTaX ¢ HyNeBHIMH OTMETKAaMH PacCMATPHBAIOT BAPHAHT YCTpoOlCTBa
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NPONOABHBIX TPYOUaThIX ApeH (M3 Pa3NUYHBIX MAaTEpPHANOB, a TaKXe IIOCKHUX
TEOCHHTETHYECKMX HNpeH W [p.) Y KpaeB TNpoedkell 9acTH C NONepedHbIMU
BBIIYCKAMM, a TaloKe IPHMEHEHHE MPOAONBHOTO APEHAXAa W3 KPYNHOMNOPHCTOro
MaTepHana.

JlpeHaXxHy10 KOHCTPYKHHMIO ClefyeT BHIOMparh Ha OCHOBAaHHM TEXHHKO-
3KOHOMHYECKOr0 CPaBHEHHS BapUAHTOB.

2.27. Ha yyacTkax ¢ 3aTSOKHbIMM YKJIOHaMH, Tle IPOROJILHLIH YK/IOH GOMbILe
TNOMepeYHOro, IS flepexBaTa H OTBOAA BOXBI, NMEepeMellaloeics B JpeHUpYOILEeM
clioe BIONB JOPOTH, NPEXYCMATPHBAIOT YCTPOACTBO MENKUX Mpope3ell B IPYHTOBOM
OCHOBaHWHM C YKIaAKoH B HHX NeppOpHpOBAHHEIX TPYD, TpyOOOUNBTPOB WM
webeHs ¢ NPOTHBO3AUNKBAIOWIEH H3OMALHEH.

2.28. Ins yMeHblleHHs BIAarOHaKOIUIEHMS B BepXHell YacTH 3eMJAHOro
noNoTHa MOryT OBITh IIPEXYCMOTPEHbl BOXOHENPOHHLAEMBIE MpPOCHOHKH (K3
pasfMYHBIX MaTepHaoB), Ha BCIO IIHPUHY 3eMISHOrO MOJNOTHA. [lpu WMpHHe
3eMJITHOTO MOJIOTHAa Gosiee 1SM H BOXOHENPOHHIAEMOM MOKPHITHH JOMYCKAeTCs
YCTPOHCTBO 3aMKHYTBIX Ipocnoek («o6oiiM») Ha IUHPHHY npoe3xeii yacTy. [y6una
3aJ0XKEHNA INPOCNONKH OT IIOBEPXHOCTH IOKPHITHA 3aBHCHUT OT JOPOXKHO-
KJIMMaTH4eCKOH 30HBI H JOMKHA ObITh Gonee 90 cM Bo II mopoxkHO-KIHMaTHYeECKOH
3one, 80 cM - BIII, 70 cM - BIV 1 65 cm - B V 30HeE.

2.29. KanunngponpepsisaroLne Npocnoiky TonmuHo#i 10-15 cM u3 kpynHoro
necka WM IpaBus NIPeTyCMAaTPHBAIOT Ha BCIO LIMPHHY 3eMISHOro mosoTHa. [ns
IpeNOXPaHEHHS NPOCIOHKH M3 3€PHHCTHIX MaTepHANOB OT OBICTPOrO 3arps3HEHHS,
MOA M Hal HeH HeoOXOOMMO NpeXyCMaTpHBaTh MPOCIOHKH, HrpalolMe ponb
(UIIBTPOB.

2.30. B 10xHBIX paioHax CyLIECTBEHHOE yMeHbLUeHHe 00beMa MUTPHpYIOLIEH,
MpeuMyIIEeCTBEHHO NapooOpa3HOoi BIard, Moxer GBITb JOCTHIHYTO YCTPOHCTBOM
C/I0eB  NApOM30ASUMH M3 TONMMEPHBIX PYJOHHBIX MaTepHalioB, TIDPYHTa,
06paboTaHHOrO OpraHHYeCKMM BSKYIIMM BEIECTBOM, HIH M3 CJOS TIUATEIbHO
YIIOTHEHHOTO IPYHTA B «000iMen.

2.31. Ecnu KpynmHOOONOMOYHEIA MaTepuan (Tuna unedeus, rpaBus, LIaKa)
YKJIa/IBIBAETCS HEMOCPEACTBEHHO Ha IPYHT 3eMJISHOrO MOJIOTHA, NPEenyCcMaTpUBalOT
NPOCIOAKY, NMPENATCTBYIONIYIO B3aHMOTIPOHHKAHHIO MaTePHAIOB CMEXKHEIX cioes. B
KayecTBE MATEPHAsIOB MPOCIOHKH MOXHO MpPUMEHATh MENKuii LiebeHb, BBICEBKH
(0-10 MMm), rpaBuiiHO-N€CUaHBle CMECH, KDYNHBIE W CpPefHEH KPYIHOCTH [ECKH,
HEINbLIEBaThlE [TAKH, HEMYYMHUCTHIE 30/OLLIAKH, CHHTETHYECKHE TEKCTUIIbHBIE
Marepyansl M Ap. 3alIMTHOH MpOCNOHKOH MOXET CIyXHTb CIOH H3 TIDYHTa,
YKPEeIUIEHHOr0 BSXKYIUMMH, TONMHOH 5-8 cM. TonmuHy npocnofiki U3 3epHHCTOro
MaTepHalla HYXHO NpHHHMaTth OT 5 A0 20 cM B 3aBHCHMOCTH OT CTeNeHM
yBA&KHEHUS TDyHTa 3€MJSIHOFO TnonoTHa. [Ipocnoiiky H3 TIeOTEeKCTHIBHBIX
MaTepHaNoB CleNyeT IpeXyCMaTpHBaTh Takke NpH YKIafKe KpYMHOMOPHCTHIX
MaTepHaloB Ha necyaHslil ciod Ha foporax I-III kareropuii.
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Oco6eHHOCTH KOHCTPYHPOBaHHS JOPOKHBIX OfEXKI CO CJIOAMH
H3 MaJIONPOYHLIX MaTePHAIOB H MOGOYHBIX TPOLYKTOB NPOMBILIJIEHHOCTH

2.32. BO3MOXHOCTh IPHMEHEHHA B HOPOXKHBIX OfexIax crabGbIX M3BECTHAKOB,
OMNOKH, IPaBHAHBIX MaTepHaNOB, APECBHI, PAKyIIEYHHKA MCKYCCTBEHHBIX KaMEHHEIX
MaTepHanoB H ap. 6e3 00pabOTKH BSXYINMMH ONpENeNAeTCs COOTBETCTBHEM HX
cBoiicTB TpeboBanuaM gaeiictByromero ['OCTa. Ecnu cBOKHCTBa He OTBevaroT
TpeOOBaHMAM CTaHAapTa, MaTepuanbl Heobxomumo obpaborats. Ha ywacTkax ¢
HeONAaronpHATHEIMH TPYHTOBO-THAPONOrHYECKHMH YCIOBHAMH HE JOMyCKaeTcs
TIPUMEHATE B OCHOBAHMM (HaXKe [JIL HIKHHX CIOEB) HeoGpaboTaHHBIE MaTepHasl,
He OTBeyaloulve MO 3epHOBOMY cocTaBy TpeGoBaHusm nedctyromero I'OCTa, a
TaKXXe MaTepHanbl, y KOTOPEIX YMCIO INAaCTHYHOCTH 4YacTuul MeHee 0,16 MM
nupeBslLaeT 7.

2.33. JlopoxHBle ofe€XIbl C MOKpHITHEM K3 0OpaGOTAaHHBIX BSKYLUKM HIM
HeoOpaboTaHHBIX MANONPOYHBIX MaTePHAIOB HA [€CYaHOM, TIpaBHHHOM H
webeHOYHOM OCHOBAaHMH, MIIH Ha OCHOBaHHM U3 YKDEIUIEHHOIO IPYHTa JONyCKaeTcs
npumeHsts B 1V u V xiMMaTHYecKHX 30HaX NpPH MHTEHCHBHOCTH ABKXKEHHS He
Gonee 100 aBT/cyr ¢ Harpy3kod Ha ock He Oomee 70 kH. Ilpu OGombueit
MHTEHCHBHOCTH [BWXXeHUSA Bcerga ClefyeT npefycMaTpuBaTtk ofpabotky
MaJIONpPOYHBIX MAaTEPHANOB OPraHMYECKUMH H HEOPraHUYECKHUMHU BSKYIIUMH.

Jna yctpoiicTBa OCHOBaHHMH MNOJ YCOBEpIIEHCTBOBAHHBIE MOKPHITHA HIH
NOKpHITHIA Ha Joporax V-V kaTeropuit MOXHO HCMONB30BaTh TOILHH LeMEeHTO6eTOH
Ha ocHOBe cJ1aboro M3BECTHAKOBOTO MEOHSA, paKylIeYHHKa, PEYHBIX NMECUYaHUKOB H
IP., @ TAKOKe rpasuiiHbie MaTepHAIbl, YKPeTIeHHbIE HEOPraHMYECKUM BKYHIMM.

2.34. UlnakoBslif mebeHb W3 BBICOKOAKTHBHBIX H aKTHBHBIX LIJIAKOB MOXHO
HCNONB30BaTh [N YCTPOHCTBA IOKPHITHH Ha gmoporax IV-V kateropuit u mns
OCHOBaHM# (M3 ynydIlleHHBIX M HEynydiIeHHbIX muiakos) gopor II-IV kareropwit.
[lleGexb HEYCTOHYMBON CTPYKTYpHl W3 aKTMBHBIX LINTAaKOB MOXHO HCHONB30BATH
TONBKO JNA YCTPOMCTBA OCHOBaHMH, a [IeGeHp W3 MAJIOAKTHBHBIX LIJIAKOB
HeyCTORYMBOH CTPYKTYPEI — T0C/e NpHOGPETeHNs UMH YCTOHYHBOM CTPYKTYpBIL.

Jng MOBBILIEHHS MOHOMMTHOCTM H  MPOYHOCTH CJOEB M3  KHCIBIX
MaJI0aKTHBHBIX LIAKOB C MOMYNleM OCHOBHOCTH MeHee | ciemyer npelycMaTpHBaTh
n06aBKy K IUIAKOBOMY [I€OHIO MENKHMX YacTHIl W3 aKTHBHBIX UuIakoB u 2-3%
raleHoi W3BECTH WJIM MOJOTOro rpaHyNHpPOBaHHOrO uUIaka B konuuectse 20-25%
o1 Maccsl mebHs. A ycTpoficTBa CloeB HOPOXKHBIX ONEXI, KOTOpbIE MOMXKHBI
obnapath ydyYIIeHHBIMM IIDOYHOCTHEIMH H Je(OpMauHOHHBIMH KaieCTBaMH,
cliefyeT UpHMEHATh UUIAKOBHIA weGeHb, o0paboTaHHBIA OpraHHYeCKHMH H
MHHEepanpHBIMH BKYUIAMH.

Kncnele  MeTammypruyeckue — umlakd — uenecoobpasHo  ofpabathiBath
KaMEHHOYTrONbHBIMU AerTaMu (¢ yyerom TpebGosanmii [OCTa Ha mertu), KoTopsie
obnanaroT Gosee BHICOKMMHM aAre3UOHHBIMH CBOWCTBaMH, YeM He(TAHbIE GHTYMBI.
Hx MoxHO 06pabaThiBaTh TakKe GUTYMHOH 3MYNIBCHER C H3BECTBIO, AKTHBHOM 30/10#
yHOC2 H T.A.
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MeponpusTis N0 NOBLILIEHHIO NPOYHOCTH M cTaGHAbHOCTH paboyero cios
3eMJISIHOTO 110JI0THA

2.35. ins noBsilIeHHs NPOYHOCTH H CTAGHABHOCTH paboyero cios 3eMISHOro
TIONIOTHA HEOOXOAMMO NPeNYCMATPHBATh PasIHYHEIE MEPONPHATHA: YCTPOHCTBO €ro
U3 HEIYYMHHCTHIX, MAIOITYYHHHUCTBIX U C1aboHabyXaloluX rPyHTOB; 3alUHTY pyHTa
OT YBIA)KHEH!A [TOBEPXHOCTHBIMY ¥ TOJ3EMHBIMM BOAAMH ¥ T. I

B III-V nopoxHO-KIMMAaTHYECKHX 30HAaX Ha Y4YacTKax ¢ l-off cxeMoii
yBaXHeHHUs JOITyCKaeTcs IpelyCMAaTpUBaTh YMIOTHEHHE BepXHed 4yacTH pabouero
cinost (TomuuHod 30-50 cM) no xoadounuenta ymwiorHenus 1,0-1,05. Cnoll rpyHTa
MOBBIIEHHOH IUIOTHOCTH CJlefyeT pacCMaTpHBaTh KaK  CaMOCTOSTENbHbIH
KOHCTPYKTHBHBIA  cnoii.  PacyeTHple  JeQopMalHOHHEIE W NPOYHOCTHBIE
XapaKTEepUCTUKH IPYHTa B 3TOM CJIO€ NPHHMMAIOT B COOTBETCTBHU CO CIIPABOYHBIM
npunoxenuem 2.

ITpu yctpoiicTee 10 MOBBIUIEHHOM IUIOTHOCTH M3 CBA3HOro (Habyxaiouwero)
TPYHTa, NpeNyCMaTPHUBAIOT MepBI 110 3aIIHTE €ro OT YBNAXHEHHA.

2.36. Ilpu pacyeTHOH OTHOCHTENBHOH BIAXHOCTH rpyHTa Gonee 0,7 B 4ucie
BO3MOXXHBIX MEDOINPHATHHA MO MOBBIILEHHIO CTAOHMIBHOCTH pabo4ero cios cremyer
paccMaTpUBaTh YKpeIuIeHHe €ro BepXHeH YacTH HeGOMBIINM KOMHYECTBOM BSKYILIMX
(nanpumep, 3-4% uemenra, 10-15% 301 yHOCa HITH rPaHYNMHPOBAHHBIMH IUNIAKAMH,
U3BECTBIO U T. IL.).

VY4eT pernoHanbHbIX ocobenHocTed

2.37. Tlpu npoexkTHPOBAHHH MOPOXHBIX ONEXI B PasNHYHBIX KOHKDPETHBIX
peruoHax HapsAny ¢ ydeToM OGIIMX HOpMaTHBHBIX MONOXEHHH M HaCTOALIUX HOPM
cilenyeT  pDYKOBOACTBOBAThCS  YKa3aHMAMH  CHEUMANBHBIX  pErHOHANIbLHBIX
HOPMaTHBHO-TEXHHYECKHUX HOKYMEHTOB, YTBEPXIECHHBIX B YCTAHOBIEHHOM TIOpSIKE.
[lpH OTCYTCTBHH TaKHX JOKYMEHTOB CJIeflyeT DPYKOBOACTBOBATHCA HACTOALUMMH
HOpMaMH.

2.38. PacdertHnle TemnepaTypel, JAehOPMALMOHHBIE ¥ NPOYHOCTHbIE
XapaKTePUCTHKH TPYHTOB H JOPOXHO-CTPOHTENBHBIX MATEPHAIOB NPH OTCYTCTBHH
PETHOHANIbHBIX HOpPM, CIERYET Ha3Ha4yaTb B COOTBETCTBHH C DPEKOMEHAAUUAMH
cripaBoyHbiX [Tpunoxennit 2 u 3.

2.39. B paiioHaXx pacnpOCTPaHEHHS BEYHOMEP3NbIX TPYHTOB HOPOXKHYIO
ONEXAY KOHCTPYHMPYIOT C YYETOM MPHHUMIOB pEryJlHpOBaHHS MEP3MOTHOro
COCTOAHHA Ha OCHOBE TEMNIOTEXHHYECKHX PACUETOB, BHIMONHAEMbIX [0 ClIELUANBHBIM
HOPMAaTHBHO-TEXHHYECKMM JOKYMEHTaM.

IIpu mpoexTMpoBaHMM JOPOr B paioHax OpolaeMbiX 3eMenb HeoOGxommmo
YYUTHIBaTh HEONAronmpuATHOE BIMAHHE HAa paboTy [OPOXHOH KOHCTPYKUHH
TIOBBILIEHHOr0 YPOBHA MOA3EMHBIX BOA BO BPEMS IOMMBOB CEJILCKOXO3AHCTBEHHBIX
YrORHMH, MECTHOTO NOBBIIUEHHSA NIOA3EMHBIX BOJ BOIHM3H COOPY:KEHUH OpOCHTENBHOMH
CETH, 3aTOIIEHHA PE3epBOB H BONOOTBOAHLIX KIOBETOB B pe3ylpTaTe NOJHBA 3EMEJb.

[Tp1 KOHCTPYMPOBAHHHK NOPOXKHBIX OEXK HA NOPOrax B MeCYaHBIX MyCTHIHAX
clieyeT NpedycCMaTpuBaTh YyKpeNJeHHE IIOBEPXHOCTH Mecka MoA ROPOXXKHOH
oaexnoii. OHO MoKeT OBITh B BHIE CJIOS U3 CBA3HOIO I'PYHTa TOMIMHONA 15 cM wnu
U3 ONTHMANBHOH CMECH IeCKa ¥ CYIJIMHKA, HIH Xe M3 Iecka, ofpaboTanHoro
OUTYMHOH 3MYNBCHEH, C HCITONB30BaHHEM FEOTEKCTHIIA U T.I1.



3aMTHBIE CNOM H3 YKPEIUICHHBIX MIM HEYKpPEIUIEHHBIX MATepHaloB Ha
3€MJSHOM TOJIOTHE K3 0OapXaHHBIX [IECKOB CHENyeT pacCMaTpuUBaTh KaK
KOHCTPYKTHBHEIE JIEMEHTHI HOPOXHOM OeXIBL.

TIpHHUHABI HA3HAYEHHS KOHCTPYKUHI{ JOPOXKHBIX O€KA NPH NPOEKTHPOBAHUH,
PEKOHCTPYKIUMH CYINECTBYIOMIHX JOPOr

2.40. Ha ydacTkax peKOHCTPYHpYeMBIX [OPOT, [AE€ YCTPauBaioT HOBYIO
JOPOXHYIO  OfexXJy, NPOEKTUPOBAHHE HOPOXHOH OAEXIBl BHIONHAIOT B
cootercTBuM ¢ HacrosmmMH OJIH. Ha pexoHCTpyHpyeMblx yyacTkax, rue
COXPAHAIOT HIIM HCTIONE3YIOT CTApYIO JOPOXHYIO ONEXAY, POEKTUPOBAaHHE BeyT B
COOTBETCTBHH C MOJIOKEHMAMH CIIEUHAILHBIX HOPMAaTHBHBIX IOKYMEHTOB Ha OCHOBE
AETANBHBIX JQaHHBIX 1O KOHCTPYKLUHH CYINECTBYIOIUEH JOpPOXHOH onexnsl,
COCTOSHHIO €€ KOHCTDYKTHBHBIX CJIO€B H OIIEHKE CIOCOOHOCTH O3THX CIIOEB
BLITIONHATE CBOM OYHKUMH. [N MOMYyYeHHA HCXOAHBIX HNAHHBIX CYLIECTBYIOLIAs
NOpOXKHas ofiexna K paboyui cioH 3eMIIHOro MOJAOTHA MOMXKHBI ObITh HETATBHO
o0cnenoBaHbl ¢ BBINONHEHHEM GYpOBRIX W OPYrHX paGoT U WUCHBITAHUY,
MO3BONSAIOLIAX MONYYHTs HEOOXOMHUMYIO MH(OpMaLHio. KoNHYecTBEHHBIE OLEHKH
IPOYHOCTH H MOPO30YCTOMYMBOCTH KOHCTPYKLHM OCYWIECTBAAIOT IO METOAaM,
u3noxeHHbIM B HacTosmux OH.

Tpu paspaboTke IPOEKTHOro pereHus KOMKHBI OBITH PaCCMOTPEHBI BONPOCKL:

~ 1enecoo6pa3HOCTH MCTONB30BAHHA CYLIECTBYIOIEH NOPOXXHOM ONEXIBI MIH
OTAENBHBIX €€ KOHCTPYKTHBHBIX Cl10€eB 6e3 npeBapHTeNbHOTO pa3pylUeHHs;

— LenecooOpasHOCTH WCNONL3OBAHHA MATEPHAIOB KOHCTPYKTMBHBIX CJOeB
fiocne ux nepepaGoTKy;

~ HeoOXOQMMOCTH YCHJICHHSA CYIECTBYIOMEH KOHCTPYKLMH;

— HeoOXOmMMOCTH  MOBHIIEHHS  MOpPO30YCTOHYHMBOCTH  CYLIECTBYIOLUE
KOHCTDPYKLHH;

~ HeoOXOOUMOCTH yNy4llleHHs APEHUPOBAHUA CYLIECTBYIOLIEH KOHCTPYKLHH;

~ HeoOXOIMMOCTH U3MEHEHHS KOHCTPYKLHH YKperieHUs 0004uH;

— HeoOXOAMMOCTH YIIHPEHHs OPOXHON OREXIbI K CIIOCOG YUIHpEHHS.

3. PACYET JOPOXXHBIX OJEXXI HA ITPOYHOCTD
OcHoBHBIE N0N0XKEHHS

3.1. Ilom nNpPOYHOCTBIO MOPOXHOX OHEXALI IOHHUMAKOT CIOCOGHOCTH
CONPOTHBAATLCA MPOLECCY PA3BUTHA OCTATOYHBIX Ae(opMaivii ¥ paspyiueHu# non
BO3NEHCTBHEM KacaTeNbHBIX H HOPMaIbHBIX HANpsOKEHHH, BO3HMKAIOWMX B
KOHCTPYKTHBHBIX CNOSX M IIOACTHNIAIOIIEM TIpPYHTE OT pacyeTHOH Harpysku
(KpaTKoBpeMEHHOH, MHOTOKPAaTHOH HIH JUIATENBHO AEHCTBYIOWEH OXHOKPATHO#H),
NPHIIOKEHHOH K MOBEPXHOCTH MOKPBITHA.

3.2. Meroauka OUEHKHM TPOYHOCTH KOHCTPYKLUHH BK/IIOYaeT KakK OLEHKY
MPOYHOCTA KOHCTPYKLHH B UENOM (C HCIIOAB30BaHHEM IMIMPHYECKOHA 3aBUCHMOCTH
JOITYyCKAaeMOro YNpyroro nporu6a oT YMcia NpHIOXKEHHH Harpy3kH), TaK H OLUEHKY
IIPOYHOCTH C Y4YETOM HanpsXKeHHH, BO3HMKAIOIMX B OTHAENBHBIX KOHCTPYKTHBHBIX
CNOAX ¥ YCTAHABIMBAEMBIX C UCTIONB3OBAHMEM PELIEHHH TEOPHH VIIPYTOCTH.

3.3. JlopoHYIO0 OHEXAY CIEeOyeT MpPOEKTHpOBaTh C TpeGyeMBIM YPOBHEM

HAEXHOCTH, TOJ KOTOpPOi MOHHMAIOT BEPOATHOCTH Ge30TKa3HOK paGoTH! B TeveHHe
MEXPEMOHTHOTO neprofa. OTka3 KOHCTPYKUMH [0 IPOYHOCTH (H3HIECKH MOKET
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XapaKTepH30BaTeCs 00pa3oBaHHEM MPONOIBHOH H IIONEPEYHOH HEPOBHOCTH
IOBEPXHOCTH JIOPOXKHOH OHNEXIBI, CBA3AHHOH C MNPOYHOCTBIO KOHCTPYKUHMH
(momepeyHsle HEPOBHOCTH, KONEH, YCTAIOCTHbIE TPEIIMHBI), C MOCIELYIOLHM
pa3sBHTHEM IPYTHX BHIOB aedopMaluii H pa3pylleHHR (YacThle TPELUHHBI, CETKa
TPEWIMH, BLIOOMHBI, MPOCAAXH, NponoMsl ¥ T.4.). HoMenwnarypa medexros u
METOJHKA KONHYECTBEHHOH OLECHKH HX ONpeneiseTcs CMNEeNHaIBHEIMH HOPMaMH,
MCIIONB3YEeMBIMH TPH SKCILTYATAlMHM JOPOT.

B kayecTBe KONHYECTBEHHOTO [OKa3aTeds OTKa3a HOPOXHOH ONEXIBl Kak
3/IEeMEHTa HHXEHEPHOTO COODY)XeHHS JIMHeHHOro Xapakrepa HCIIONB3YIOT
NpenenbHbIA K03 GHIMEHT pa3pyIleHUs Kgp , NpeacTaBisolui coboit oTHOLIEHKe
CYMMapHOH MpOTSXEHHOCTH (MIH CYMMapHOH NIOIAaAH) Y4acTKOB AOpOry,
TpeOyIOIMX PEMOHTa M3-3a HEJOCTATOYHOH MpPOYHOCTH HOPOKHOM OHEXABI, K
obwelf  nporaxeHHocTH (WM oOwed  nmmowlag¥)  KOPOTH  MexAy
KOPPECNOHANPYIOIUMH MYHKTaMH. 3HaYEeHHA Kgp Ha MOCNEAHHH roR cmyxO6bl R
3aBHCHMOCTH OT KAMHTaNBHOCTH MOPOXKHOH OREXIABl ¥ KAaTETOPHH NOPOTH CleAyeT
IIpHHHMATh B COOTBETCTBHH ¢ Tab. 3.1.

3.4. IIpo4HOCTH KOHCTPYKLMH KOJIHYECTBEHHO OLECHHBAETCA BENHYHHOH
Ko3Q¢uLMeHTa NPOYHOCTH. [IpH OLEHKe NPOYHOCTH KOHCTPYKUMHM B LEIOM MO

nomyckaeMoMy ynpyromy nporufy xo3h@uimeHT npoyHOocTH B oOuieM BuIe
OnpenensIoT no popmyne:

Knp=lnon/! = 5;2/ Eos G-1-2)

[Ipy oueHke NPOYHOCTH KOHCTPYKUHH MO CIHOSM NO [OMYyCKaeMbIM
HanpsXeHHSIM K03QGHUMEHT IPOYHOCTH ONpeeNAOT N0 hopMyIe:

Knp = 6 n0on/Opacus (3.1-6)

rie [ non — AOMYCTHMBIH 001M# MPOrub KOHCTPYKUKH MO/ PaCYETHOH HArpy3Koi;
[ - pacyeTHBI% OOMMHA MPOrHG KOHCTPYKUHK 1O PACYETHOR HArpy3KOii;

Opacy ~ PaCHeTHbIE NeACTBYIOIIHE HANPSKEHHUA (HopMaNbHbIE HITH
KacaTe/nbHbIE) OT PaCHEeTHOH Harpysky;

Gpon — AONYCTHMBIE HANPSDKEHHs (HOpPMaslbHBIE HIIH KacaTesbHBIE) OT
pacyeTHOH Harpysky;

E ;g — TpebyeMblii 061MH MORYNIb YNIPYrOCTH KOHCTPYKLIMH, ONpeNeNseMbli
TpH pacyeTHOH Harpyske;

Eqg — pacueTHEI# oOmui MORYIE yIPYrocTy KOHCTPYKIINH, ONpeAenseMbli
NPH pacyeTHON HarpysKe.

3.5. KoatdhdpuiueHT HPOYHOCTH BHOBb [POEKTHPYEMOil KOHCTPYKLHMH HOKEH
OBITH TakuM, 4TOOB! B 3aJaHHBIA MEXPEMOHTHBIH IMEpHON HE HaCTYMHN OTKa3 1o
MPOYHOCTH C BEPOSTHOCTbIO GoJlee 3aaHHOi, T.e. 4To6s! b2 obecneyeHa 3a1aHHas
(tpebyemas) HameXHOCTE.



0z

Tabnuua 3.1

Tpeﬁyemme MHHHMAJIbIIbIE KO3(I)(I)IIllIlellTbl NPOYHOCTH NPH 3aJaHNBIX YPOBHAX HAJEKHOCTH AJIA pac'ieTa X0POXKHBIX
ofiesKA NO pas/IMINbLIM KPHTEPHAM IPDOYTHOCTH

—

Tun JOpOXHOR onex bl

KanuTtanbHelit

Kateropus noporu [ I 111 ] v
TIpenensHslit ko3P PuUHeHT
paspyuwenus KpP 0,05 0,10
3ananHas HagexHocTs Ky 0,98 10,95 0,98 0,95 0,98 [0,95 0,90 10,95 10,90 [0,85 }0,80
Tpebyemslit ynpyroro nporu6a | 1,50 11,30 | 1,38 1,20 1,29 | 1,17 1,10 | 1,17 11,10 |1,06 }1,02
KO3 puLHEeHT caBura u
NPOYHOCTH K',-r,g pacTsHKeHHs TIpU 1,10 11,00 |1,10 1,00 1,10 | 1,00 0,94 |1,00 |0,94 10,90 |0,87
110 KPHTEPHIO: usruGe
[Ipogomk. Tabn. 3.1.
Tun nopoXXHOR OfeX b O6neryeHHbli
Kareropus gopord 111 I\% \Y%
TlpenensHbiit KO3 HHUUHEHT pa3pylUeHHs
K3P
P 0,15
3aanHas HanexHocTh Ky 0,98 10,95 [0,90 0,95 0,90 (0,85 0,80 (0,95 10,90 |0,80 [0,70
TpeGyemslit yapyroro nporu6a 1,29 [ 1,17 [1,10 1,17 1,10 {1,06 1,02 (1,13 |1,06 {098 {0,90
ko3 duLHeHT CHBHra W
npounoctH K PACTSHKEHHS NPy 1,10 | 1,00 {0,94 |1,00 {094 |09 |0,87 |1,00 {0,94 {0,87 |0,80
10 KPUTEPHIO: usrube




[ponox. Tabn.3.1.

Tun nopoxioit onew sl ITepexoansii

Kareropus noporu v \%
Tpenensublii ko3 uLHENT paspylueHus
Kp? 0,40
3apannas napexnocts Ky 0,95 0,90 0,85 0,80 0,95 0,90 0,80 0,70
TpebyeMmblit ynpyroro nporuta 1,17 1,10 1,06 1,02 1,13 1,06 0,98 0,90
ko3 huuHeHT cnBHra "
NPOYHOCTH KE% pacTsOKEH KA npH 1,00 0,94 0,90 0,87 1,00 0,94 0,87 0,80
110 K . m3rube*

PUTEPHIO:

* [lopoxHble OAeKAbl IEPEXOALOro THIA AN A0POr V KkaTeropuy no Kpurepuio
P
pacTsOKEHHA NPH nsrube e pacCHUHTHIBAIOT.



3.6. Jna obecrieyeHus 3afaHHOH HameXHOCTH (obecre4eHHOCTH 110
IPOYHOCTH) KO3(PHUIHEHT TPOYHOCTH NPOEKTHPYEMOIl KOHCTPYKUHH MO KKAOMY
U3 pacyeTHBIX KpHTepHeB He JO/UKeH ObITh HHXXE MHHHMaNbHOTO TpebGyemMoro
3HAYEHHs], onpefensemMoro mo Tabn. 3.1.

3.7. B 3apayy pacuera BXOOWT ONpeHeNeHHe TOJMIIHH CJIOEB ONEXIbl B
BapHaHTaX, HAMEYCHHBIX IPH KOHCTPYMPOBAHMH, HNH BHIOOD MaTepHanoB ¢
COOTBETCTBYIOIMMH RePOPMALHOHHEIMH M IIPOYHOCTHBIMH XapaKTepHCTHKAMH MpH
3a[JaHHEIX TONIIWHAX CJIOEB.

3.8. Otxa3s popoxHOH onex sl (B GpopMax, yKasaHHBIX B I. 3.3), CBA3aHHBIH ¢
HENOCTAaTOUHOM €€ MPOYHOCTBIO MOXET BOSHUKHYTH B pE3yNbTaTe:
— HaKoIUIEHHS OO WCTeYeHHs 3aJaHHOrO CpPoKa CNy:KOBI KOHCTPYKLHMH Noj
BO3JEHRCTBHEM KacaTeNlbHbIX Hanps>keHHH, BO3HUKAIOIIHX B
KOHCTPYKTHBHBIX CJOAX W TIOACTHNIAIOMIEM T[PYHTE OT TPaHCIOPTHO#H
Harpy3kH, HENONMYCTHUMBIX OCTaTOYHBIX HedopMaLHii ¢ moTepell pOBHOCTH
MIOBEPXHOCTH TOKPBITHA W COOTBETCTBYIOWIUM CHHXXEHHEM CKOPOCTH
OBHXEHHS,
~ YCTNOCTHBIX pa3pylIeHHHd MOHOJMTHBIX CJIOEB KOHCTPYKLMH TOR
BO3JEHCTBUEM  paCTATMBAIOWIMX  HaANpPAXEHWHH  OT  MHOrOKpaTHOro
NPUIOXKEHHS TPaHCNOPTHOM Harpy3kH c mocnedyioulei WHTEHCHBHOH
NoTeper HOPOXHOH ONEXAOH TPaHCIOPTHO-3KCILUTYaTaLlMOHHBIX CBOHCTB 1O
MICTEYEeHH 3aaHHOTO CPOKa CITyX OBl
B cOOTBETCTBHM C 3THM pacyeT Ha NPOYHOCTH B CNOSX BBINONHAIOT MO
JIOTIYCKaeMBIM HaMpsHKeHUAM Ha CABHT B CJIOSX C MIOHHXEHHOH CONPOTHBIAEMOCTHIO
CIOBUTY ¥ Ha pacTsHKeHHe NPH U3rHGe B MOHONHTHBIX CIIOAX.

Pacyer npoYHOCTH KOHCTPYKUHM B LENOM, ©€3 pacCMOTpEHHMA MexaHW3Ma
HapylleHHs [pPOYHOCTH, BENYT 110 JOMyCTUMOMY ynpyromy mnporuby (unu
Tpebyemomy ob1IeMy MOIYIO YIIPYTOCTH).

~

3.9. [opoxxHele OfeXIbl Ha I€peroHax JHOPOr PacCUMTBIBAIOT HA
KPaTKOBpEMEHHOE MHOrOKpaTHOE AeHCTBHE MONBHKHBIX Harpy3ok. IlpuHuMmaemble
3HaYeHWs TapaMEeTPOB NPOYHOCTHBIX ¥ AePOPMAaTHBHBIX XapaKTEPUCTHK MATEPHANOB
¥ TpyHTa B 3TOM CAy4ae HOOJDKHBI COOTBETCTBOBAaTh YKa3aHHOMY XapakTepy
NPHJIOKEHUS HArpy3KH.

Opexnsl Ha OCTAaHOBKAX, NTEPEKPECTKAX JOPOr, Ha TIOAXOAAX K NepecedeHusaM
€ XeNe3HONOPOXHBIMU MYTAMH H T. 1. XOMKHBI ObITH HOMONHHTENLHO NPOBEPEHBI Ha
OQHOKPATHOE HarpyXeHHe MpH NPOJOMKHUTENbHOCTH Harpy:keHus He menee |0 MuH.

Omexnsl Ha CTOsHKax aBTOMoOwneit u  o6o4YMHAax JOOpor cremyer
PacCUATHIBATL HAa MPOJOMKHTENBHOE Harpyxenue (6onee 10 mun). Pacuer Bemetcs
Ha eHHHYHOE HarpyXeHHe. B 3TOM cirydae HCHONB3YIOTCS CTaTHYECKHE 3HAYERHS
PACYETHBIX NAapamMeTpoB W Ko3((ULUHEHTH Ha IIOBTOPHOCTh He BBOAATCS. Pacuer
BEeNyT [0 KPUTEPWSIM CHBUTa B IpyHTe, cnabOCBA3aHHBIX MaTepHanax, a Takke B
105X, 06paboTaHHAIX OPraHWYECKHM BAXCYIIHM.
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3.10. Tlpu pacyere KOHCTPYKUHMA CO CIHOIMH H3 OUTYMOMHHEpPaILHBIX
MaTepHaNOB YYHTHIBAIOT BAUAHUE Ha WX CBOHCTBA TeMepaTypsl. [Ipu pacyere cnoes
achanbTo6ETOHHOrO NOKPHITHA Ha PacTsHKeHHe NpH H3rHOe ero XapakTepHCTHKH
JOJKHEI COOTBETCTBOBaTh HH3KHM BECEHHHM TemmeparypaM (cM. Ilpunoxenue 3
tabn. IT. 3.1). [Ipu pacyere cioeB u3 cnaGoOCBA3HBIX MaTePHANIOB, a TAKOKe [PYHTA Ha
COMPOTHBIIEHHE CABHIY MOXYNb YIPYrocTH achansToOETOHHOIO MOKPHITHA HOJKEH
COOTBETCTBOBaTh BECEHHHM T[OBBILIEHHBIM Temmneparypam (cM. m. 331 u
[Mpunoxenwue 3, tabn. I1.3.2).

3.11. TpeGyeMslii ypoBeHb NPOEKTHOH HANEKHOCTH B KAXKAOM KOHKPETHOM
cnydvae JOJDKeH ObITh yKa3aH NpH Bbiaye 33/jaHNs Ha NPOEKTHPOBaHHE.

Jlns  OCHOBHEIX  ClyyaeB IPOEKTUPOBaHHS  3HAa4yeHUA  TpebyeMmoro
xo3(puuMeHTa MPOYHOCTH IJIs pasiMYHBIX KPUTEPHEB pacyeTa JOMyCcKaeTcs
NpHHUMATh B 3aBHCHMOCTH OT 3aJaHHOI0 YpPOBHs HaJC€XHOCTH, THOA AOPOXHOH
OAEXBI X KaTeropuy Kopory no tadin.3.1.

3.12, PacyeTHsle 3Hau€HUs [POYHOCTHBIX XaPaKTEPHUCTHK (CHBHroBbie
XapaKTePHCTHKH X MPOYHOCTh HA PacTKEHUeE NpY A3rube) KOHCTPYKTHBHBIX CHOEB
ONnpenensdroT Uepe3 HOPMAaTHBHbLIE 3HAYCHHs OTHX XapaKTepHCTHK, HCIoNb3ys
3aBHCHMOCTD:

Y 3.2
Mp= Myl - vet), (G.2)
roe Mp — pacyeTHOe 3HaYeHHEe NPOYHOCTHOH XapaKTepPHUCTHKH;
Mp, — HopMaTHBHOe 3Ha4eHHe 3Toi xapakrepuctikH (Ilpunosxkenue 3);

t — KO3 HHLUHEHT HOPMUPOBAHHOIO OTKIOHEHHs M) npu nonmycTiMoM
yposHe HagexHocTd (TIpunoxenwue 4) ;

vt — K03QHUIHEHT Bapuauuu xapakrepuctki ([Ipunoxenue 4).

B KkayecTBe pAacyeTHBIX 3Ha4eHHH NeQOPMALMOHHBIX XapaKTePUCTHK
(Momynelt ympyrocTH) KOHCTPYKTHBHBIX CJIO€B [HONYCKaeTcs MPHHUMATh HX
HopMaTHBHBIe 3HadeHus ([Tpunoxenue 3).

3a pacueTHble 3HA4YEHHA NPOYHOCTHBIX (COBHIOBBIX) M AepOPMALHOHHBIX
(Momynu ynpyroctH) XapaKTepHCTHK TIpyHTa pabouero cnos AOMYCKaeTcs
NPUHUMATh HMX HODMaTHBHblE 3HaueHus (cM. I[lpunokende 2), OTBeyaroulue
pacyeTHOMY 3HAYEHHIO OTHOCHTENBHOH BIAXHOCTH [PYHTA, YCTaHABIHBAEMOMY [10
METOMMKe, U3J10XeHHOH! B [IpunoxeHuy 2.

O6mas npoueaypa H KPpHTEPHH pacuyeTa HA MPOYHOCTH

3.13. TlocnenoBaTensBOCTh pacueTa:

3.13.1 Pacuer nOpoXHOMR OIeX /bl 10 KPHTEPHUIO YIIPYroro nporu6a Ha OCHoBe
3aBHCHMOCTH TpeGyeMoro obuiero MOAys YNpyrocTH KOHCTPYKIHMH OT CYMMApHOro
YHCIla PHIIOKEHHHA Harpys3KH.



B pe3ynsTaTe 3TOr0 pacyera Ha3HAYalOTCA TONUIKHLI KOHCTPYKTHBHEIX CIOEB
H HX MOXYNH YNPYTOCTH TakHM oOpasoM, 4Tobbl OGIMii MOZYNs YOPYroCTH
IOpOXHOM O#eXAsl OBl He MeHee TpeOyeMOro ¢ VY4ETOM COOTBETCTBYIOLIEIO
ko3¢ dHLHeHTa TpouHOCTH (Tabi. 3.1).

3.13.2 Pacyer OOpOXHOE OREXABI, OTBEYAIOIIEH KPHTEPHIO YIPYroro
nporuba, ¢ y4eTOM MeXaHH3Ma HapyLIeHHs INpPOYHOCTH B €€ OTAeNbHBIX
KOHCTPYKTHBHBIX CJOSIX IO ABYM HE3aBHCHMBIM KPHTEPHSIM:

~ KDHTEPHIO COOTBETCTBUA CIBHIOYCTOHYHBOCTH MatepHaJioB
KOHCTPYKTHBHEIX CIIOEB H IPYHTa BO3HHKAIOIIHM B HUX KAacaTENBHBIM HaIPSOKEHUSM,
OTpaXkalollleMy YCJAOBHE OrpaHMYeHHS HAKOIUIEHHA CIOBHUIOBBIX OCTATOYHBIX
nepopmauui (popmouzmerneHus) non BO3JEHCTBHEM MHOT'OKDPAaTHbIX
KpaTKOBpPeMeHHBIX HarpysoK;

— MO KPHTEpHIO COOTBETCTBHMS CONPOTHUBJIEHHS MAaTepHallOB MOHOJIMTHBIX
KOHCTPYKTHBHBIX CJIOEB BO3HHKAIOUIMM B HHMX DacTATHBAIOLUMM HANPSKEHUAM OT
TOJBIKHOH MHOrOKpDAaTHOH HAarpy3kH, OTPaXKaloLUEMY COMpPOTHBIIEHHE 3THX CJIOEB
YCTANOCTHBIM  IIpolieccaM, OOYCIOBIMBAIOIIMM  pa3BHUTHE MHKPOTPELIAH B
MOHOJHTHBIX CJOAX, NMOTEPI0 HMX CIUIOMIHOCTH M CHHXKEHHe paclpezesnsioueii
CIIOCOOHOCTH.

Koathdunuenrs! NpoyHOCTH MO 3THM KPUTEPHSM IOJDKHBI OBITH HE MeHee
3Ha4YeHuH, yKkazaHHbIX B Tabn.3.1.

Ilpn HenmocTaTo4HO# BenHuHMHE KO3(hQHIUHEHTa NPOYHOCTH HO JroGoMy
KPHTEPHIO KOHCTPYKLHIO YTOYHSIOT.

3.14. [JopoxxHble OEXIbI MEPEXONHOr0 W HU3LIEro THIIOB PaCCYUTHIBAIOT IO
YIIpYroMy nporu6y 1 o CABHrOyCTOHYHBOCTH.

KoHcTpykiuu, mnpeAHasHadeHHble [UIs  ABHXEHHS 0Cc000  TSKENBIX
TPaHCIIOPTHBIX CPEACTB (CO craTMyeckoil Harpy3kod Ha ocbk 120 kH u Gonee), mo
yIpyromy nporufy He pacCUHTHIBAIOT.

Pacyer nanpsixenunii 1 gedopmaunii

3.15. HanpskeBus B KOHCTPYKTHBHBIX CIOAX U B MOACTHIAIOMIEM I'PYHTe OT
BO3IEHCTBHUSA TPAHCIIOPTHON Harpy3KH BBIYHCILIOT N0 GpOpMyNaM TEOpHH YIpPYrocTH
LTS CIIOUCTOH Cpefibl, Harpy>KeHHOH PaBHOMEPHO paclipefiefeHHOR Harpys3ko# yepe3
rubKMi KpYTIIBIH IUTaMII, C YY€TOM YCJIOBHH Ha KOHTAKTe CIOEB.

Ilpr a3TOM HCIONB3YIOT NpUOMMKEHHBIE METOAbl, OCHOBaHHBIE Ha
YIPOUIEHHBIX PACYETHBIX CXEMaX Y IIOCTPOEHHBIX Ha MX OCHOBE HOMOTpaMMax.

VopoulenHas  pacueTHas cxema BbIOMpaercd B 3aBHUCUMOCTH  OT
paccMaTpHBaeMOro pacyeTHOTO KpPHTepHA.

Ilpy  BHIMONHEHHMM  pPacueTOB peajbHble  MHOTOCJOHHBIE  JOPOXKHBIE
KOHCTPYKUNH NPHBOJAT K ONHO- HIH KBYXCIOHHBIM MOAENAM C OMOLUBIO METOMOB,
H30XEeHHBIX B M.0. 3.27, 3.32 u 3.39.

3.16. ['naBHbie HANPSXKEHUA OT COOCTBEHHOI'O Beca KOHCTPYKIMH ONpeNessioT,
MCXOZA M3 THAPOCTAaTHYECKOH CXeMBl, 110 BopMye:
= 3.3)
Ocs = Ycp * Zom (3.3)
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A€  Ycp — CPENHEB3BELICHHBIH YEBbHbI BEC KOHCTPYKUUH, PAaCMOI0XEHHOA Hal
pacueTHOH TOYKO#;

Zop — PAaCCTOAHHE OT MOBEPXHOCTH MOKPBITHA J0 PaCYETHOH TOYKH.
3.17. S HCHOAB30BAHMSA [PH OLEHKE XapaKTEPUCTHK HANpPAKECHHO-
p
Ae(QOPMHPOBAHHOrO COCTOSHMA KOHCTPYKLHH [OOPOXHOH OOeXAsl HOMOrpamm

yacrogumx OJTH MHorocnofinble KOHCTPYKIUH NPHBOAST K OAHO- W ABYXCHOMHBIM
pacHeTHBIM CXeMaM.

Pacderunie napameTpsl NOABIZKHOI HATPY3KH

3.18. B KkauecTBe pacyeTHOH CXeMBl Harpyx<eHHs KOHCTDYKIMH KOJecoM
4BTOMOOHAA NMpHHHMMaeTcss HOKHil KpyroBod wramn auaMerpoM D, mepenarowmii
PABHOMEPHO paclpelie/IeHHYIO Harpy3Ky BeAu4HHOH p.

BenuuuHbl pacyeTHOro yJENBHOrO JaBieHMs KOJeca TOKPBITHA p M
pacyeTHoro auamerpa D NpUBENEHHOro K Kpyry OTiiedaTKa PacyeTHOro kojeca Ha
IIOBEPXHOCTH [MOKPBITHA Ha3HA4YalOT C Y4YEeTOM [apaMeTPOB pacYeTHBIX THIIOB
aBTOMOOMIEH.

B xayecTse pacyeTHOro THNA HUCHOMNB3YIOT Haubolee TAKENbIH aBTOMOOUID K3
CHCTEMAaTHYECKH OOpaLaOLMXCs 10 [A0pore, AOMS KOTOPBIX COCTAaBAsSET HE MeHee
10% (c yd4eroM TmepcleKTHBBl M3MEHEHMsl COCTaBa JBHXKEHHS K  KOHLY
MEXPEMOHTHOTO CpOKa).

IlpuBeneHHe pa3IMYHBIX THIIOB aBTOMOOMNEH K pacueTHOMY THIY H
IIpUBEJEHHE PACYETHOrO THIIA K PacyeTHOH cxeme Harpy>XeHHs OCYUIECTBASETCS B
COOTBETCTBHH C yka3anuamHu [Ipunoxenns 1.

BenuduHy p NpHHHUMAIOT paBHOH NaBIEHHIO BO3AyXa B luMHax. Juamerp
pac4eTHOro oTneyaTka MMHb D onpenensioT U3 3aBUHCHMOCTH:!

40-
D ="LQ—E’E, e, (3.4)
T-p

rae Qpacy — pacyeTHas BeNMYNHA Harpy3Ky, NepeaBaeMoii KOJecoM Ha
MOBEPXHOCTH NOKpBITHSA, kKH;
p — Hasnenue , Ml]a.
(3Havyenus D u p [Isi pacyeTHO# Harpy3ku Tuna A cM. [Ipusnoxenue 1),

3.19. VYuer =xapakTepa AefiCTByIolledl Harpy3kH (KpaTKOBpeMeHHoe
MHOTOKDAaTHOE HArpY>KEHHE, CTAaTHYECKOE Harpy)XeHHe) OCYLIECTBJACTCS uepes3
NIPHHATHE COOTBETCTBYIOUMIMX DAaCUCTHBIX 3HAYEHHH pacHeTHBIX XapaKTEePHCTHK
KOHCTPYKTHBHBIX CJIOEB, a TaKXe uyepe3 BBefeHME Kko3(pQUIHEHTa AHHAMHYHOCTH
MpH Ha3HAYEeHHH BEJUUHHBI HArPY3KH.

3.20. B 3aBHCHMOCTH OT BHJa pacyeTa KOHCTPYKLHM UCIOJB3YIOT pasiH4Hble
XapaKTepUCTHKH, OTPaXKAalolMe UHTEHCHUBHOCTH BO3JEHCTBAS HAa Hee MOIBHIKIION
Harpy3ku:

N — nepcneKTHBHYIO (Ha KOHeL[ cpoka cliy:x0bl) 00LLyIO CpeIHECYTOUYHYIO

MHTEHCHBHOCTD [(BHXEHHS;



N, - IpyBefieHHOe K PacyeTHOH Harpy3ke CpeIHECYTOHUHOE (Ha KOHeLl
CpOKa CITy>65I) UHCIIO MPOE3IOB BCEX KOJEC, PACIIONOKEHHBIX 110
onHoMy GopTy pacyeTHOro aBTOMOOWIIS, B TIpefenax OHOH 10NoCH
npoesyxel yacTy (npHBeAeHHasT MHTEHCHBHOCTE BO3AEHCTBHA HArPy3KH);
2z Np — cymMMapHoe pacyeTHOe YHCIIO IPHIIOKEHHS IPHBENEHHOH pacueTHoH
Harpy3kH K pacyeTHOW TOYKE Ha [OBEPXHOCTH KOHCTPYKLHMH 3a
CpOK CIry 0Bl
3.21.  TIlepcnexTuBHY0  0OWIyl0  CPeHHECYTOYHYIO  HHTEHCHBHOCTb
yCTAaHAaBIMBAIOT IO JAHHBIM aHajW3a 3aKOHOMEPHOCTEH M3MEHEeHHs ob6beMa
NepeBO30K ¥ HHTEHCHBHOCTH  [BH)KEHHS OPH  TNPOBENEHHWH  THTYJNBHBIX
9KOHOMHYECKHX 0OCienoBaHuH.
3.22. BenuunHa Np NpUBENEeHHOH WHTEHCHBHOCTH Ha NOCAEAHHH rofl cpoka
cnyx65l onpenensior no popmyne:

n
Np = fnon 2. Ny Sm cym ©O/CYT, (3.5)
m=l
e frnon — KO3QPUUHEHT, YUHTHIBAIOIUMA YHCIIO TIONOC ABMXXEHHS H paclpefeNieH e
JBIXXEHHA TI0 HUM, onpefenseMslii o tat. 3.2.
n — obuiee YHCIO Pa3TAYHBIX MaPOK TPAHCIOPTHBIX CPELCTB B COCTABE
TPaHCIIOPTHOTO NOTOKA;

Np, — 4HCII0 IPOE3NOB B CYTKH B 060HX HaNpaBIeHHAX TPAHCIIOPTHRIX CPEACTB
m-i MapKH;
Sm cym — CYMMapHBIA k03 GHUHEHT NPHBEEHUS BO3NEHCTBAS HA IOPOXKHYIO
0JIEX Iy TPAHCIOPTHOrO CPENCTBA m-H MapKH K Pac4eTHOH Harpys-
ke Opqgcy, OTpenensemslif B cootetcTBrH ¢ [Iprnoxernem 1.

3.23. CymMapHoe pacyeTHOe YUCIO TPHIOXEHWHN pacyeTHOW Harpysku K
TOYKE Ha ITOBEPXHOCTH KOHCTPYKLIHH 3@ CPOK CITYKOb! ONIpenensioT mo popmyne:

n
ZNp = frnon Z (Nim K¢ Tpde 0,7) Sm cym kp, (3.6)
m=}
“nu o Gopmyse:

- Ke
Z'Np =0.7 Np T D Tpoz kn, G.7)
rle 71 — 9HCI0 MapoK aBTOMOGH eIk,

Nm — CyTO4YHas HHTEHCHBHOCTb JBHXXEHHS aBTOMoSUneit m-# Mapku
B TepBbHi rof ciryx6sl (B 0601X HaNpaBlleHHsX), aBT/CYT;

Np — MpUBeleHHAas HHTeHCHBHOCTH Ha NOCIeHMIH rof cpoka ciyxOsi,
aBT/CYT,
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Tpoz — PacUETHOE YHCIO PACHETHHIX AHEH B rOAY, COOTBETCTBYIOMIMX
Ornpe/ieNIeHHOMY COCTOSHHIO Ae)OpMHPYEMOCTH KOHCTPYKLMH
(onpenensemoe B COOTBETCTBHH C NPHIOXKEHUEM 6);

ky — x03QdHIMEHT, YYHTHIBAIOWHI BEPOSTHOCTD OTIIIOHEHHS
CYMMapHOT'O JBHXKECHHA OT CpeliHero oxugaemoro (ta6a.3.3).

K, - xospduuuenT cymmuposanus (cM. I[Tpunoxenue 6, Ta6i. I1.6.5)
ONpenenAtoT no ¢popmyie:
ch/l -1

Kp = ——, (3.3)
q-1
rae Tpy — pacdeTHslil cpok cayx6sr (cm. [Tpunoxenue 6, tabn. I1.6.4);
¢q — [IO0Ka3aTe)ib U3AMEHECHHUSI HHTCHCUBHOCTH ABHIKEHMA AAaHHOI'O THIIA
aBTOMOOHMIIA 110 rofaM.

Tabnuua.3.2
UHCII0 IONOC 3Hauenne KO3GOHULMEHTA f1yq; TS IIOTOCHI C HOMEPOM OT
IBHXEHUS 0604HHEI

1 2 3
1 1,00 - —
2 0,55 - _
3 0,50 0,50 -
4 0,35 0,20 —
6 0,30 0,20 0,05

IIpameyanns: . Ilopsaoxoeviti HOMep NOROCHI CYUMAEMCA cnpasa no xody
0BUDICEHUA 8 OOHOM HANPABNEHUU.

2. [ina pacuema 06oyun npurnumaiom fo, = 0,01.

3. Ha muozononocHeix Oopozax OONycKaemca npoexmupoeams 00edicoy
nepeMeHHOU MOMWUKbLL NO WUPUHE NPOE3JACEU HACmu, pAccuumas OOpPOHCHYIO
0dedxcly 8 npedenax PpAINUNHLIX NONOC 8 coomgemcmeuu co 3HaveHuamu Np,
HatideHHoMu no gopmyne (3.5).

4. Ha nepexpecmxax u nodxodax K Hum (8 Mecmax nepecmpouku nomoxa
asmomobwieli ONsL LINOTHEHUS NeBbLIX NOBOPOMO8 U Op.) npu pacueme 00exCObl 8
npeodenax écex nonoc 08uUdCeHus cnedyem npunumams fron =0,50, ecnu obwee wucno
nonoc npoesoicel yacmu npoexmupyemoti 0opozu bonee mpex.

Tabnuua 3.3
Tun nopoxHo# | 3Hauenue ko3bpuuMEHTa k, IPH Pa3THYHBIX KATErOPHUIX AOPOT
OIEXK b I 11 11T v \Y%
KanutaneHsiit 1,49 1,49 1,38 1,31 -
Q6ner4eHHsli - 1,47 1,32 1,26 1,06
[lepexomHplit - - 1,19 1,16 1,04
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Pacyer KOHCTPYKIHH B 1{eJIOM 110 JONMyCKaeMoMY YHpyromy nporuGy

3.24. KoHCTPYKIHA KOPOXXHOH OMIEXBI B LIEJIOM yJOBNETBOPsieT TpeOOBaHHAM
IPOYHOCTH H HAJIEXHOCTH IO BeJIHYHHE YIIPYroro Nporu6a npy yClIoBHH:

Eo62Emin Kt | ¢.9)

rae Eyg — oO1uii pac4eTHBIA MOYIb YIPYroCTH KOHCTPYKUuH, MIla;

Enin — MAHEMaNbHBIH TpeOGyeMbiit 001uit MOAYNE yIIpyrocTH
KOHCTpYKIHd, MITa;

mp o -
Kpp — TpeGyemslit kodUIHEHT IPOYHOCTH HOPOKHOM OEKIBI 110

KPHTEPHIO YIIpYroro nporu6a, NpHHHMaeMsli B 3aBHCHMOCTH OT
TpeGyeMoro ypoBHs HafIEeXHOCTH (cM. 11.3.6 ¥ Tabn.3.1).

3.25. BennduHy MUHHManbHOro TpeOyemoro ofiero MOAyNIs YNpYrocTH
KOHCTPYKIHMH BBIYHCISIOT 110 SMIIHPHYECKO# dopMye:
Enin =98,65 [Ig(2N,)-c], (MI1a), (3.10)

rae 2N, — CyMMapHOe pacyeTHO€ YHCIIO NIPHIIOKEHHH Harpy3Kky 3a CPOK CITyxObl

JOPOKHOH ONEXIbI, yCTaHaBAMBaEMOE B COOTBETCTBHUH ¢ 11.3.23

(dopmyner 3.6 u 3.7);

C — SMIUPHYECKUH napameTp, MpHHAMAeMblil paBHBIM JUISL paCYETHOMH
HarpyskH Ha ocb 100 kH ~ 3,55; 110 xH — 3,25; 130 xH - 3,05.

4
Ipumeyanus: 1. Gopmynoi cresyer noaE30BaTHCA IPH ZNP>4 10

2. Jns popor B V HOpOXKHO-KNMMAaTHMueckod 3oHe Tpebyembie MOZIYNH,

onpenenesHsie o gopmyie (3.10), cnegyer ymeHbuTh Ha 15%.

3.26. HesaBucumo oOT pesyineTaTa, nonyyeqHoro no dopmyne (3.10),
TpeGyeMbIit MOZYJIb YIPYTOCTH JOIXeH OBITh HE MeHee YKa3aHHOro B 1abi. 3.4.

Tabnuua 3.4
CymmapHoe MiHMMabHOe | TpeGyeMblit MOOYb YIIDYTOCTH OHEXAb,
paccyeTHOE YHCIIO Mlla
Kateropus . -
NpHIOXEHHH pacHeTHOH
AOpOTH . .
Harpy3kH Ha Haubonee | kanuransHOM | 061erdeHHoI | NepexoaHoi
Harpy>XeHHYyI0 noJocy
I 750000 230 - -
1I 500000 220 210 -
I 375000 200 200 -
v 110000 - 150 100
\% 40000 - 100 50

3.27. Obwwmil pacyeTHBI MOKYNb YNPYTOCTH KOHCTPYKIIMH OTNpEAENAIOT ¢
NOMOLLBI0 HOMOrpaMMBI pUc.3.1, TOCTPOEHHO# MO PELIEHHUIO TEOPHH YNIPYTOCTH LI
MOJENH MHOTOCIOMHON CPelsl.

IpuBeneHse MHOrOCHOMHOH KOHCTPYKUHH K JKBHBaJEHTHOH OJHOCIOHHON
BEAyT NOCIORHO, HaYKHAasA C NOACTHIAIOLWIEr0 IPYHTa.
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3.28. PacyeTHple 3HaueHps MOIYIEH YNpPYTOCTH TPYHTOB H MaTepHaloB
IOIycKaeTCsl NPUHUMATE B COOTBETCTBHH C YKasaHHAMH [Ipunoxennii 2 u 3.

3HaueHHA MOIYNlell YNPYrocTH MaTepHalioB, cOlepXallliX opraHHuecKkoe
BsDKyLIEe, He0GXOAHMO IPHHHUMATh BO BCEX KIMMATHYECKHX 30HAX NIPH TEMIIEpaType
+10°C no I[Tpunoxenwmo 3, Tabu. I1.3.2.

3.29. Pacuer mo AOMyCTHMOMY ympyromy Iporufy (1o tpeGyeMoMy MOmyIo
NedhopMaium) BEAYT B ClIeAYIOILei HOCNeq0BaTENbHOCTH:

1. Onpegenstor TpeGyeMslit MUHHMaNBHbBIH OOIIMHA MOLYNb KOHCTPYKLUMH IO
¢dopmyne 3.10.

2. Hasna4aioT MOOYJIM M TpPeABAPUTENHHO TOMUIWHBI CIOEB KOHCTPYKUMH
(XpoMe TOMNIHHEI OCHOBAHHUA).

3. BBINOHAA pacyeT KOHCTPYKLHH CBEPXY BHH3, ONPENCISIOT C IOMOLIBIO
HoMorpamMmbl puc. 3.1. TpeOyemsie MORYNIHM Ha MOBEPXHOCTH KaIOro
KOHCTPYKTHBHOIO CJIOA.

4. BoINOMHAA pacyeT KOHCTPYKUMM CHU3Y BBepX, ONpEAENAIOT TONIUMHY
OCHOBaHUA (TIpH 3aJaHHOM €ro MOZYJe), 06EeCIeYHBAIOUIYIO HEOOXOMUMEIN
MOZyJIb Ha NOBEPXHOCTH OCHOBaHHUA, MOy4YEHHBIH IPH pacyeTe CBEPXY.

Pacuer no YCJIOBHIO cuBHroyc'roiianocm NOACTHIAIOLIErQ FPYHTA H
MaAJIOCBSAZHBIX KOHCTPYKTHBHBIX CJIOEB

3.30. TopoxHy0 OmeXAY NPOEKTHPYIOT M3 pacyera, 4yToOBl MO AelCTBHEM
KPaTKOBPEMEHHBIX HIM [UIMTENBHBIX HArpy30K B MOACTHNAOIIEM TIPYHTE HIH
MaJIOCBS3HBIX (IT€CYaHBIX) CNOSX 33 BeCh CPOK CHYXOBl He HakKamIWBaluCh
He[ONYCTHMble OCTaTOYHble nedopMalui ¢opMoM3MeHeHHs. Hegomyctumele
JeQOpMalMH COBHra B KOHCTPYKUHH He OyOyT HaKalUIMBaThCA, €CIM B pyHTe
3eMJITHOTO TIOJIOTHA U B MAJIOCBS3HBIX (ITeCYaHBbIX) CNosX ofecriedeHo YCaoBHe:

Tnp
m s
Kpp

T<

G.11)

m,
rae K in — TpebyeMoe MHHHMAJIBHOE 3Ha4eH e KoIQDHIIHEeHTa [IPOYHOCTH,

olpefenseMoe ¢ YHeTOM 3aJaHHOI0 YPOBHA HafEKHOCTH (cM. Tabn. 3.1);
T — pacueTHOE aKTHBHOE HaNpAKeHUe CABHIa (HacTh CABHIAIOLIETO
HanpsHKEeHMA, HelloralleHHas BHYTPEHHUM TPeHHeM) B pacyeTHOH
(nanbonee onacHoi) TOUKe KOHCTPYKUMH OT AeHiCTRYyIOMmIEH
BpeMeHHOW Harpysky (1.3.34);
Typ — npefebHas BeANYHHA aKTHBHOTO HANpPsLKEHMs CABHUTa (B TOH Xe
TOYKe), NIPeBbIIEHHE KOTOPO# BBI3BIBAET HAPYIIEHHE IPOYHOCTH
Ha casur (1.3.35).
3.31. Ilpu npaKTHYECKMX pacyeTax MHOTOCIOHHYIO JOPOXHYIO KOHCTPYKIHIO
NPUBOJAT K ABYXCJIOHHOM pacyeTHOi Mogemny.
Tlpu  pacyere  fgopoxHOM  KOHCTPYKUMH  HA  NpOYHOCMbL 1o
CO8U20YCMOUYUBOCMU ~ 2PYHMA  3eMIAHO20 NOMOMHA B KA4YECTBE HIDKHEro
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NPMHAMAIOT TPYHT (C €ro XapaKTepUCTHKaMH), a B KauyecTBe BepXHEro — BCIO

HOPOXHYIO ofexOy. ToNImMHy BEepXHero Cinos hg NPUHMMAIOT DPaBHOH CyMme

n
TOJILMH CJI0eB OAXbI ( 2 A; ).
i=1
Moayns  ynpyrocT  BepXHero CiNOf  MOJENH  BBIYUCIAIOT  Kak
CpenHeB3BeLIEHHEIH 0 GopMyIe:

n n
Eg¢= Y Ejhi: X h;, (3.12)
i=1 i=1
T/ie n — YHCJO0 CJI0EB JOPOXKHOH ONEKBI;
E; — Monynb ynpyrocTH i-ro ciuos;
h; — TonwuHa i-ro cnos.

3.32. Ilpu pacuere MO YCIOBMIO CHBMIOYCTOHYHBOCTH 8 MECYAHOM CNoe
OCHOBAHHS C [IOMOIIBIO HOMOIpaMMBI PHC.3.2 HHXKHEMY CIIOIO ABYXCNOMHOR Mogeau
YCJIOBHO TPHUCBAMBAIOT OOBIYHBIE XapaKTEPUCTHKH I[I€CHaHOro cios (¢p, ¢,), a
MOOY/Nb YNPYTOCTH NPHHHMAIOT DaBHBIM OOIEMy MOJYNIO Ha MOBEPXHOCTH
fecyaHoro cios, onpengeiaseMoMy no m. 3.27; TONMIUMHY BEPXHEro CNOs MOJETH
NPHHAMAIOT paBHOH OOIIEH TOJNIIMHE CIOEB, JEeXALIMX Haj MEeCYaHbIM, 2 MOAYJb
ynpyroctd E, BBIYMCIAIOT KaK CpeRHEB3BELIEHHOE 3Ha4eHHe AN ITHX CIOEB MO
dopmyne 3.12.

3.33. Tlpu pacyere JAOPOXHBIX OHEXMA MO YCHOBHIO CABUIOYCTONYHBOCTH
3HaueHHst MOJyJeil YIPYrocTH MaTepHalioB, CONEPXKAlMX OpraHHYecKoe BAXyluee,
MPHHUMAIOT COOTBETCTBYIOLIHMH TeMNepaTypaM, ykasaHHEM B Tabn. 3.5.

Tabmuua 3.5
JOpOXHO-KIIMMAaTHYECKHE 30HBI I-11 11 v \
PacuertHas Temneparypa, °C +20 +30 +40 +50

3.34. JleicTBYIOIUME B IPYHTE MM B [IECYAHOM CJO€ aKTHBHbIE HANPSDKEHHUS
caura (T) BEIMUCISIOT 110 GopMyne:
= - 3.13
T= wyp, (.13)
e 7, — yIelbHOE aKTHBHOE HaNpshHKEeHHe CIBHUIa OT eAUHWYHON Harpy3KH,

onpenenseMoe ¢ NOMOLB0 HoMorpamm (puc.3.2 u 3.3);
P — pacyeTHOe JiaBleHue OT KoJjleca Ha MOKpEITHE;

Ipumeuanne: [Ipu nonv3oeanuu HOMOZpAMMOU OnA ONpedeneHus Ty’

8eNUYUHY () NPUHUMAIOM ONA CAYHAs B030euCmBuUs OUHAMUYECKOU HAZpY3Ku (c
y4emom yucaa npunoxceruti), (cm. Hpunoxcenue 2, mabn.I1.2.6 u I1.2.8).
3.35. INpenensHoe aKTHBHOE HampsbkeHHe caBHra T,, B rpyHTe paboyero cjos
(1u B ecyaHoOM MaTepualle IPOMEXYTOUHOrO CJI0s) ONpENENAIoT N0 GopMyIe:
Tp=cn ko +0, Inpzontg@:r (3.14)

rJe ¢y — CLEIUIEHHE B IPYHTe 3eMJISHOrO OJIOTHA (HIIH B [IPOMEXYTOYHOM 1IECUAHOM
cnoe), MITa, nppHHMaeMoe € y4eToM ITOBTOPHOCTH Harpy3KkH
(Tpunoxenue 2, Tabn.I1.2.6 unn I1.2.8);
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ks — k03 dHLMEHT, YUUTHIBAIOLIMH 0COOEHHOCTH PaGOTE! KOHCTPYKLMH Ha
rPaHHLie TECYaHOro CJIOSA C HMXHHM CJIOEM HECYLIEro OCHOBaHHA.
IMpu ycrpoiicTee HHXHETO CII0A U3 YKPEeIUIEHHEIX MaTepPHAIIOB, a TAKXeE [Py
YKJIanke Ha IpaHHIIE KOCHOBaHHE-TIECYAHbIH COH» pa3pentomeii
reoTeKCTHIBHOM NPOCIOHKH, ClelyeT NPHHUMATh 3HaYeHH k, paBHBIM:
- 4,5 - npy UCTIONB30RAHKY B IECHAHOM CIOE KPYIHOIO NECKa;
- 4,0 — IpH HCMONIE30BaHHH B HECYAHOM CIIOE NeCKa CpenHeil KpynHOCTH;
- 3,0 — npH UCcMOMB30BaHHH B [IECUAHOM CJIO€ MEJIKOTO M1ECKa;
- 1,0 — Bo Bcex OCTaIBHBIX CITyYasX.
Zon — NTyOHHA paconoXkeHHA OBEPXHOCTH IO, IPOBEPAEMOTro Ha CABHIOYCTOH-
YHBOCTH, OT Bepxa KOHCTPYKILHH, CM;
Yep — CPENHEB3BEIIECHHBIH yIebHbIH BEC KOHCTPYKTHBHBIX C/IO€B, PACIIONOKEHHBIX
BHILIE NPOBEPAEMOTO ClTOA, KI/CM’;
(or — PacYeTHaA BEJIMYHHA YIila BHYTPEHHEro TPEHHA MaTepHana poBepAeMoro
CJIOS K CTaTHYECKOM JEHCTBHH Harpy3Ku.

3.36. Bo Bcex ciydyasx B KayecTBe pacHeTHBIX 3HAYEHHH yryia BHYTPEHHEro
TPEHHS IPYHTAa M MAJIOCBA3HBIX CNOEB HCIIONB3YIOT €ro 3Ha4YeHHs, OTBEYAOLIHE
pacyeTHOMY CyMMapHOMY YHCIY BO3JEHCTBHsS HAarpy3KH 3a MEXDPEMOHTHBIA CpOK

ZNp. OTy BeNMuYKHY yCTaHABNHMBAIOT o popmyne (3.6).

Bxomamyro B ¢QopMyny (3.6) BenmuumHy pacuerHBIX JHeH B roay,
COOTBETCTBYIOLIMX pacdeTHOMY COCTOSHHIO IPOYHOCTH H JedopMHpyeMOCTH

KOHCTPYKIMH Tpg, ONPENeNsloT MO CTEUHANbHBIM DErHOHANBHBIM CIPABOYHBIM
naHHBIM. [Jlns ycnoBmit PoccHHCKHMX pPErHOHOB CliefyeT HCIONb30BaTh JaHHbIE
cnipaBouHoro [punoxeunns 6 (puc.I1.6.1 u Tabm. I1.6.1).

3.37. Pacyer HOpoXHOH ONEXIBI MO CONPOTHBIEHUIO CHBHIY B [pYHTe
3eMJISHOrO TONIOTHA, a TaKkKe B HECYaHbIX MaTepHAIaX IPOMEXNCYTOYHBIX CJIOEB
JOPOXHKIX ONEXA BEAYT B CIEAYIOWEH OCIe0BaTENLHOCTH:

a) no T1abn. I1.3.2 Ha3HayaloT pacueTHbIE MOAYJNH YNpPYTOCTH Ui CJIOEB M3
acdansTobeTOHa, COOTBETCTBYIOUIHE MaKCHMalbHO BO3MOXHBIM TeMIlepaTypam B
paHHUH BeceHHHH (pacyeTHbli) nepuod (B COOTBETCTBHH C YyKa3aHHAMH 11.3.33);
Ha3HaualoT no Tabnuuam I1.2.6-112.8 Tlpumoxenns 2 (¢ yyeroM pacueTHO#H
BIIAXKHOCTH H oOlero 4ucna BO3NEHCTBHA HArpy3KH) pacyueTHble [POYHOCTHbIE
XapaKTepHCTHKU @ ¥ C IPYHTA 3EMISHOTO MONOTHA M 1ecKa [POMEXYTOYHOro Cios
omexasl (ecnd TakoBoii MMeercs) ¢ ydeTom TpeGosaHmii 11.3.36. OctaybHble
pacueTHbie XapAaKTEPUCTHKU [PYHTA H MATEPHANOB OCTAOTCA TEMH e, 4TO U B
pacuyeTe 1o ynpyromy nporuéy;

6) 1o prc.3.2 WK puc.3.3 ONpPENeNAIOT aKTUBHbIE HANPHKSHUA CABMIA Ty OT
€IMHHUYHOW BpeMeHHOM Harpyskd. J[ld 3TOro mNpHBOAAT MHOTOCIOHHYIO
KOHCTPYKIUMIO K ABYXCno#HsM MogenaM (m.3.31, n.3.32);

B) no ¢opmyne 3.13 BBIMMCISIOT PAacueTHOE HaNpshKeHHE COBHTa B [PyHTe
3eMISAHOTO MOJIOTHA KIM B IECYAHOM CIIOE OB,

r) o ¢opmye 3.14 BEIYHCIAIOT NPeieNbHOE HANpsHKEHHE CABUTa;

34



&) no ¢opmyne 3.11 NpoBepsIOT BEIONHEHHE YCIOBHA NPOYHOCTH (C yueToM
TpebyeMo# HaeXXHOCTH);

€) mpd HeoOXONMMOCTH, UW3MEHSA TOJIUMHEI KOHCTPYKTHBHEIX CJIOEB,
non6uparoT KOHCTPYKUHMIO, YAOBIETBOPSIONTYIO ycnoBuio 11.3.30.

Pacuer KOHCTPYKIHH HA CONPOTHBICHHE MOHOJHTHBIX CJI0€B YCTAJIOCTHOMY
Pa3’pyLIEHHIO OT PACTSIXKeHHS NPH H3rute
3.33. B MOHONMTHEIX CJOAX MOPOXHOA Ofexnbl (M3 achanbTobGeToHa,
nerrebeToHa, MaTepHanoB H  TPYHTOB, YKpeIUIEHHBIX KOMIUIEKCHEIMH M
HEOPraHWYeCKHMH BSKYIIMMH M [p.), BO3HMKAlOUMe IpU nporuGe onexnsl
HaTpsDKEHUs NOJ ACHCTBHEM MOBTOPHBIX KPAaTKOBPEMEHHBIX Harpy3oK, HE JO/KHBI B
TeYeHHEe 3afaHHOrO CpoKa ClyxObl NPUBOAUTH K OOPa3OBaHMIO TpPEUIMH OT
YCTaJIOCTHOrO paspyiueHus. Jig 3Toro J0JDKHO ObITh 0GecrieueHo yCaoBHe:
Ry
P (3.15)
np

oy <

m .
rue K ng — TpebyeMsIi Ko3POHLEEHT NPOYHOCTH C Y4ETOM 334aHHOIO YPOBHSA
HaJeXHOCTH (Tabn. 3.1);

Ry — NpoYHOCTh MaTEpHANa cos Ha PAcTAKEHME NpY H3rube ¢ yyeTom
YCTaJIOCTHBIX SBJICHHH;

Oy — Haubonsiee PacTiAruBaroLlee HaNnps>XeHHe B paCCMaTpUBaEeMOM CJ10€,
YCTaHaBIHBAEMOE PACUETOM.

3.39. Haubonpliee pacTAruBaiolllee HaNpsKeHHE O, TNpH  u3rube B
MOHOJIUTHOM CJIOE€ OMpEAENAIOT C MOMOLIbIO HOMOrpammbl (puc. 3.4), mpuBoas
peabHYI0 KORCTPYKLHIO K JJBYXCJIOHHOH MOJeNnH.

K BepxHemy CIIOI0 MOHENH OTHOCAT BCe achaibTOOETOHHBIE CJIOH, BKIIOYas

accyuThIBaeMblit. TOMLUKMHY BEPXHEro oA MOAENH hg MPUHUMAIOT paBHOM CyMMe
B

TONIUKH, BXOAAIMX B NAaKeT acQanbToGeTOHHBIX ci10eB (2, h;).

3HayeHHe MOZLYNSA YNpPYTOCTH BEPXHEro CJIOS MOAENX YCTaHABIHBAIOT Kak
Cpe[iHeB3BEeLICHHOE IS BCEro nakera achanbTo0eTOHHBIX cloeB no dopmyne 3.12.

HuxH¥M (nomyOecKoHeUHBIM) CNOEM MOZENH CNYKHT 4acTh KOHCTPYKLHH,
pacronoXeHHas H¥DKe MakeTa achansTOOETOHHBIX ClOeB, BKIIOYas IPYHT pabouero
CJ1081 3eMJITHOT'O NONOTHA.

Mogyne ynpyrocTd HHXHEro CNOA MOJENH ONpeAeNsloT MyTeM MpUBEAEHHS
CJIOMCTOH CHCTEMBI K JKBHBAICHTHOH IO KECTKOCTH C IOMOLIBIO HOMOIPaMMBI
puc.3.1.

3.40. Tlpn ucrONb30BaHHH HOMOIPaMMbI pHC.3.4 pacHeTHOE pacTArHBAOLIEe
HanpshKeHHe ONpEeNeNsIOT 0 Gopmyne:

Oy = Oy 'P-Kg,, (3.16)
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rae O, — pacTArdBaoliee HaNpsHKEHME OT eAMHHYHON Harpy3KH MpH pacyeTHBIX
JuaMeTpax IUIOIIANKH, TepeNaoel HarpysKy, onpeaenieMoe o
HoMorpamme puc. 3.4;
Kg — KO3h(ULHEHT, YIHTHIBAIOLIMA 0COOEHHOCTH HANPAXKEHHOTO COCTOSHUS
MOKPBITHA KOHCTPYKUMH NOA CIIapeHHBIM 0a/IOHOM. [IpHHUMAKOT paBHBIM
0,85 (nipu pacyete Ha ogHOOaNNOHHOE KoNleco kg=1,00).

P — pacyeTHoe JaBieHHe, npuHuMaemoe no Tabn.I1.1.1 Ipumoxenus 1.
TlopsA0K HCIONMB30BaHNUS TOKA3aH Ha PHC. 3.4 CTpenKaMH.

3.41. TlpoyHocTs MaTepuala MOHOMMTHOTO CNOS NPH MHOIOKPaTHOM
PACTSXXEHUH NpK U3rube onpefensioT no hopmyne:

Ry = Ryk1ko (I-wrt) (3.17)
Tae R, ~ HOpMaTHBHOE 3Ha4eHMe NPEAEILHOrO CONPOTUBIEHHS PACTHXEHNIO
0 P P
(ITPOYHOCTSH) NpH H3rube NPH pacueTHON HU3KOI BeCeHHel TeMIeparype

TIPH OJHOKPATHOM IIPHIIOXEHHH Harpy3KH, NPHHHMAaeMoe 110 TabIHYHBIM
nauseiM (TIpunoxenue 3, Tabn. I1.3.1);

k; ~ kO3 PUIMEHT, UUTHIBAIOUIMA CHIDKEHHE IIPOYHOCTH BCIENCTBHE
YCTAIOCTHEIX SIBJICHHH IPH MHOTOKPATHOM IIPHJIOXKEHHH HArpy3KH;

k; — x0oQUUHEHT, YYHTHIBAIOWMHH CHHXXEHHE IPOYHOCTU BO BPEMEHH OT
BO3AEHCTBHS NOTOJHO-KIHMATHYECKHX (paKTopoB (Tabin.3.6);

va — K03 QUIMEHT BapUalMK POYHOCTH Ha pacTskenue ([Tpunoxenue 4);

¢t — xo3d¢uuHeHT HopMaTHBHOrO oTKIoOHeHMA (ITpunoxenue 4).
Ta6nuua 3.6
Matepnan pacyeTHOro cnos k,
AcdansTobeTon
1 | BbIcOKOMIOTHBIMH 1,0
2 | IInoTHerit
I Mapxu 0,95
II Mmapku 0,90
I mapku 0,80
3 | [TopHcThI# H BHICOKONOPHCTHIR 0,80
4 | OprasoMuHepanbHble CMECH 0,80

3.42. Koagpdunuent k;, oTpakarouInii BIMSHUE HA NPOYHOCTH YCTAJIOCTHBIX
TPOUECCOB, BEIUMCIIAIOT MO BBIPXKEHHUIO:

ky =

T/EN_,,’ (3.18)

rae ZNI, — PacyeTHOe CyMMapHOe YHCJIO NIPHIIOXKEHHH pacyeTHON Harpy3KH 3a Cpok
CITy6BI MOHOJIHTHOIO NOKPBITHSA, ONpefensemoe 1o gopmyne (3.6)

unu (3.7) ¢ y4eToM 4HCIIa pacueTHBIX CYTOK 3@ CPOK CITYGObI
(cm. TTpunoxenne 6);
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M — noKasaTenb CTEIeHH, 3aBUCAIIMI OT CBOHCTB MaTepHalla PaCCYHTHIBae-
Moro MoHouTHOrO cios (Tlpunoxerue 3, Tabn. I1.3.1);

o — k03O QHULIHEeHT, YIUTHIBAIOLINA pa3siiyie B peaTbHOM U J1aGopaTopHOM
peXrMax pacTsHKEHUs NOBTOPHOH HArpy3KoH, a TAKKe BEPOATHOCTh
COBINAZIeHHUA BO BpEMEHM PacyEeTHOI (HU3KO#) TeMIIEpaTyPhl IOKPBITHS U
PacyeTHOro COCTOSHUSA IPyHTa paboyero cios no BIKHOCTH, Olpelense-
MeI 1o tabur. I1.3.1

3.43. PacueTsl Ha YCTAIOCTHYIO IPOYHOCTH BHIIONHSIOT B CHELYIOLIEM
nmopsKe:
. - he
a) NPUBOAAT KOHCTPYKLHIO K ABYXCIIOMHOA MOAENH H ONpPeneIsioT OTHOWEHHA -l—)—,
Eg
Enp’

b) no monyueHHBIM napameTpam MO HOMOrpamMe puc.3.4 Haxo[AT 3HayeHHe o; U
no ¢opmyie 3.16 BEIMHCIAIOT PacueTHOE PacTATHBAIOLIEe HalpsKEHHE;

C) BBIUMCIAIOT MNpefeNbHOE pacTATHBalOlee Hanpskenne no dopmyne (3.18). B
nakeTe ac()anbTOOETOHHBIX CIIOEB 32 MpeleNbHOE PACTATMBaOllee HanpsHkeHHe
Ry TpHHMMAIOT 3HayeHMe, OTBEYalOWlee MaTephaly HHXKHEro  CIiost
acanbToGETOHHOr O N1aKeTa;

d) nposepsitoT ycnosue (3.15) # npu Heo6XOZUMOCTH KOPPEKTHPYIOT KOHCTPYKLIHIO.

~

4. IPOBEPKA JOPOXXHOM KOHCTPYKIMM HA
MOPO30YCTOHYUBOCTDL

4.1. B pailoHax CE30HHOro MpPOMep3aHuA I'PYHTOB 3€MISHOIO M0JOTHA NpH
HEONaronpHATHBIX TPYHTOBBIX H HAPOJIOTHYECKHX YCIOBHAX, HapAny ¢ Tpebyemoit
NPOYHOCTBIO M YCTOHYMBOCTBIO HOMKHa ObITh ofecnedeHa goCTaTOYHas
MOpPO30YCTOHYHBOCTE AOPOXHEIX OAEXKA.

C 2TOH LENBIO NPHMEHSAIOT pa3IiyHble CHEeLHATbHbIE MEPOTIPUATHS:

- MCIIONE30BAHHE HEMYUMHUCTHIX UMK CNaGoNyYHMHUCTHIX IPYHTOB
(tabn. 4.1, Tabn. 4.2.) A coopykeHHs BepxHeit YaCTH 3eM/SHOro MOJNOTHa,
HaxXO[ALIErocs B 30He IpOMep3aHu;

- ocyuienre paboyero cjos 3eMISHOrO MOJOTHA (CM. pasgen S), B
TOM YHCJIE YCTPOHCTBO ApeHaxa s YBEIWYEeHHA pPacCTOSHMS OT HU3a
NODOXHOH  ojexnpl 10  YPOBHA  MOA3EMHBIX  BOH;  VCTPOHCTBO
THAPOH30IHPYIOMIHX HIH KalHINApONpepEIBAIOIHX [IPOCHOeK s Iepexona
OT 2-0ii unu 3-% cxembl yBnaxuenus paGouero cios 3eMIAHOro NOJOTHA X 1-i
cXeMe;

- yCTPOHCTBO ~ MOPO303alIMTHOTO  CJIOA M3  HENYYHHHCTHIX
MHHEpaNBHBIX MaTepHaloB, B T.4. YKPEIUIEHHBIX MAIBIMH JO3aMH
MHHEPAIBHBIX HIIH OPraHM4YecKUX BKYIIUX;

- YCTPOHCTBO TEIIOM3O/MPYIOIIMX CJIOEB, CHHXAIOWMX [IyGHHY
HJIM [OJIHOCTBIO HCKIIOYAIOWMX IPOMEP3aHUe IPYHTA TOJ TOPOXKHOM ONeX0H;
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- VCTPOHCTBO OCHOBaHHA JOPOXHOH ONEXIbl H3 MOHONHTHBIX
MaTepHalioB (THma Tomero 6eToHa WIM OpYruX 3epHUCTBIX MaTepHaNoB,
06paGoTaHHBIX MUHEPAIBHEIM HIIM OPraHUYECKUM BSKYLINM).

4.2. KOHCTPYKIHIO CHHTAIOT MOPO30YCTOHYHBOMH, €CIIH COGIIONEHO YCIOBHE
loya < Lion, @1
rae Il — pacueTHoe (0XHAaEMOE) ITydeHHE [PYHTA 3EMIITHOTO MIONOTHA;
l,on — AOMTyCKaEMOE [UIS JAHHOM KOHCTPYKUMHU fydeHHe rpyHTa ( Tabun. 4.3).

43. Pacyer Ha MOpO30YyCTOHYMBOCTH HEOOXOAWMO BBINOMHATH NS
XapaKTEPHBIX YYAaCTKOB MMM IPYNN XapaKTEPHBIX YYaCTKOB AOPOTH, CXOFHBIX MO
IPYHTOBO-THAPOJIOTHYECKHM YCIOBHSM, HMEIOLIHM OIHY H TY € KOHCTPYKLHIO
JIOPOXKHOH ONIEXIBI U CXeMY yBJIaXXHEHHs pabodero cos 3eMISHOro MONOTHA.

4.4. Tlpu npepBapuTenbHOH NpOBEPKE Ha MOPO30YCTOWYHMBOCTB BENHUUHY

BO3MOXHOI0 MOPO3HOTO MyYeHHs cleayeT OnpelensaTs no popmyne:

lny'| = lny-«.cpKYrB Kon Kerumszn s 4.2)

TZ€ lyyy. cp — BEMYNHA MOPO3HOIO Ny4YEHHA NP OCPEAHEHHEIX YCIOBUAX,
ompezenseMas 1o puc. 4.4 B 3aBUCUMOCTH OT TONIMIUHEI JOPOKHOMN
onexabl (BKIoYas AOMOJHHTENbHbIE CIIOH OCHOBAaHHUA), [PYNIBI IPYHTa
10 CTENEHH IMy4YHHHCTOCTH (Tabn.4.1) u rry6uHE IpoMep3aHus (Zqp );

Tabnuua 4.1

Knaccuguxauus rpyHTOB 110 CTENEHH TyYHHHCTOCTH NIPH 3aMep3aHUH
(CHuIT 2.05.02-85, npun.2 Tabn. 6)

['pynnsl rpyHTOB MO Crenexs nysnuacTOCTH OTHOCHTENBbHOE MOPO3HOE
MYYHHHCTOCTH nyyeHue

I Heny4uHHUCTBIH 1 u MeHee

I Cnabony4nHuCTHI# Cssie 1 o 4
I ITyyMHHCTBIH Cseiwe 4 o 7
v CHIBHONYYHHUCTHIA Casiue 7 o 10

Vv Ype3MepHONyYHHUCTHIH Cssite 10

Tabauua 4.2.

I'pynnsl rpyHToB no crenedy nyuuHucroct(CHuI1 2.05.02-85, npun 2 taba. 7)

['pyurt [pynna

[Tecok rpaBenuCThIi, KPYITHBIA 1 CpeaiHeHd KPYTHOCTH C COAepXaHHeM
yacTui Menpue 0,05 no 2% I

Hecok rpaBenucThIf, KPYNHBIA U CpeHe# KPYMHOCTH ¢ CollepXkKaHHeM
vactuy Menbye 0,05 no 15 %, Menkuii ¢ conep)xaHueM 4acTHI Mebye

0,05 no 15 %, cynecs nerkast KpynHast I
Cynecs nerxas; CyC/IMHOK JEerKUH 1 TSOKENBIH, TTUHbB I11
[Tecok nmplneBaThId; Cyneck nplieBaTas; CYrJIMHOK TsKeNbld NblIeBaThli v
Cynecs Tspkenas nblieBaTas; CYTIMHOK JErKHM NMbUTIEBATHLHA \4
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Tabnuua 4.3

Bun nokpeiThs [

JlomycTiMas BETUYHHA

1

TH ROPOXHBIX ONEKA Mopo3HOro mytenis, (lygg), M
KanuransHsle acdansrobeToHHOE 4
ObneryenHsie acansTobeTOHHOE 6
[lepexonHsle NIepeX0nHOe 10

Tpameyanne. B gocmounvix pationax II-III doposicro-knumamuyeckux 30H
3nauenus ly,, cnedyem yeenuuusamv na 20-40% (bonvwue 3Havenus 0A
ob6nezuennbIx U NepexoOHbIX OOPONCHBIX 00edHCO).

Kyrp — K030 ULHEHT, YIHTHIBAIOIHI BAUAHHE PACYETHOH IITYGHHEBI
3aJIeTaHysi YPOBHS IPYHTOBBIX WM AMMTENHHO CTOSIINX
nosepXHOCTHIX BoA (H,) (pHc.4.1); IpH OTCYTCTBHX BIMAHUSA
TPYHTOBBIX HJIH JTATENIBHO CTOSAIINX MOBEPXHOCTHBIX BOA ClieayeT
TMPUHUMATE: IS CYNECH THKENOR U NBLICBAaTON ¥ CYrTHHKA
Kyrs = 0,53; 11s necka u cynecd jierkoii u kpynuoit Kyrp = 0,43;

Ku  ~ ko3¢ dunmenT, 3aBUCALIAN OT CTENEHH YIJIOTHEHHA IPyHTa pabouero
cros (Tabn. 4.4);

K - ko3¢ buLKenT, yuuTHIBAIOLIMH BIMAHHE [PaHyIOMETPHYECKOrO
COCTaBa FPYyHTa OCHOBaHHS HACHINA WK BpleMkH (Tabu. 4.5);

Kiap — K030 hHIMeEHT, YUUTHIBAIONIMHA BAUSHAE HArPy3Ky OT COGCTBEHHOrO
Beca BhlleNexXalleif KOHCTPYKUMH Ha [PYHT B IPOMEP3aioLIeM clIoe
3aBUCAIIMIT OT MTyGHHBI NpoMep3anus (puc.4.2);

Kiy - k03¢ duumeHT, 3aBiCAIHI OT pacYETHOH BIOKHOCTH
rpyHTa (Ta6n.4.6).

4.5. Ecau naHnsle

HaTypHBIX HaOmIONEHHH OTCYTCTBYIOT, IllyOMHY
MpOMEp3aHUst JOPOKHOMH KOHCTPYKIIMH JONYCKAeTCs ONpeaensiTs no popMyne:

Znp = Znp(epy 1,38,

4.3)

TI€ Znp(cp) — CPERHAN TyGKHa NPOMEP3anyA ik JAHHOrO paiiona,
yCTaHaB/HBaeMas NP NOMOINM KapT M30MuKu# (puc.4.4).

4.6. Ilpu rmy6uHe npoMep3aHHA HOPOXHON KOHCTPYKUHH Zup A0 2 M lnyu op
yCTaHaBnuBaioT no rpapuxam puc. 4.3. [Ipu zq, oT 2,0 10 3,0 M lnyy. ¢p BEIYHCIAIOT 110

dopmyne:

Inyq.cp = 1nyw cp2.0° la+ b'(znp -],

TAE lnyy, ¢py0 — BENMYHHA MOPO3HOTO YUCHHS IPY Znp = 2,0 M;
a=1,0; b=0,16; c=2,0 npu 2,0 < zp, <2,5;
a=1,08;b=0,08; c=2,5 npu 2,5 < Zgp < 3,0.
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0Nt NOGEPXHOCMU NOKDOIMUA:
1 — cyneco madicenan u nsinesaman; Cy2NUHOK; 2 — NeCOK; Cynech 1e2Kan, KpynHasn
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4.7. Ecnn npu pacyeTHOM cpoke cayxObl 1o 10 neT momydeHHas BelH4HHA
BO3MOXHOro MydeHus Oymer HpeBeiwaTs Tpebyemyio (Tabm. 4.3), a mpm cpoke
cayx6s1 Gonee 10 ner Gymer mpesbimats 830 % ot TpeGyemoii, Heo6xommmo
paccMOTpeTh BapHaHT yCTpPOHCTBA MOpO303alUMTHOro ciod. B 3Tom ciyvyae
NPeNBAPDHTENBHO  ONpENENA0T  OPHEHTHPOBOYHO  TpefyemMyr0  TONIUMHY
MOpO30YCTOHYHBOH KOHCTPYKIHMH HOPOXHOH OZEXIBI, HCIONB3Ys rpaduky puc. 4.3.
Jna storo, 3Has NOMYCTHMYIO BEJIHYHHY MODO3HOIO MYYEHHS lygn, PaCCYHTHIBAIOT
CPE/IHIOI0 BETHYHHY MOPO3HOTO YYEHHA Ly ¢p. IO HOpMyYTE:

lﬂyﬂ-cp» = lnon/ KVFB Knn Krp Kuaerun . (45)

3ateM 1o rpaduky pHc. 4.3. B COOTBETCTBHH C IPYNMNOit IPyHTa MO CTEMEHH
ITyYHHHCTOCTH ONPEAEISIOT hyy -

Tabnnua 4.4
Kos¢pduunent Kpa
YIUIOTHEHHA | YIECOK MLiIEBATHIM, CyNech ferkas NECKM KPOME MbLIEBATHIX,
Kyna W IIblIeBaTast, CYTIHHKH, MIHHEL cymech Jierkas KpynHas
1,03 - 1,00 0,8 1,0
1,01 - 0,98 1,0 1,0
0,97 - 0.95 1,2 1,1
0,94 - 0,90 1,3 1,2
meree 0,90 1,5 1,3
Ta6bnuua 4.5
'pyHT Ko
NeCKd 1,0
cynecu 1,1
CYITTMHKH 1,3
TJIHHEL 1,5
Tabnuua 4.6
OTHOCHTENbHasA
BIIaXHOCTh W/W+ 0.6 0.7 0.8 0.9
Kos 1,0 1,1 1,2 1,3

4.8. YTOYHEHHBIH pacyeT TOMIMUHBI MOPO303alIMTHOro clos (hy,) BHITONHSIOT
M0 TEPMHYECKOMY COTIPOTHBIEHHIO KOHCTpYKUMH. JIns sroro HeobXoamMo mmerts
clleytolIre HCXOAHbIE NaHHbIe:
— reorpaduyeckoe MECTONOJOXEHHE paccCMaTPHBaeMOro ydacTka
JOpOTH;
~ KOHCTPYKLHIO LNOPOXXHOH ofexasl (HauMeHOBaHHE K TONIIHHA
cnoes), HeoOXoAMMas MO YCIOBKAM NPOYHOCTH ¥ NPEeHUPOBABKS;
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Puc. 4.4. Kapma uzonunuii 2ny6urvi npomMep3anun Lnp.p,) ZpyRmos na
meppumopuu CHI :
1 — zpanuya cnnownozo pacnpocmpanesus 6e4HOMEP3NbIX 2PYHMOE;
2 — mo sce, ocmpognozo; 3 — zpanuyst cmpan CHI'

—  CcXeMy yBIaXHEeHHA paGoyero cnos 3emisHoro nojorHa (1, 2 uny
3) u pacueTHylo riyOHHy 3ajeraHus MOA3eMHBIX BOA OT MOBEPXHOCTH
TIOKPBITHSE;
—~ HAaUMEHOBaHHeE IPYHTOB 3€M/ISHOrO IIOJIOTHA;
—  pacyeTHbIH CPOK CNYXOBI ROPOXKHON OfEXK MBI
4.9. TonmuuRy Mopoaosamumoro ciios hy;,; ONpeAensoT o popmyne:
hy =(Raxgr) = Rongo) ) Ave, (4.6)
TEPMUECKOE CONPOTHBICHAE paccMaTpuBaeMOR KOHCTPYKIHH
JIOpOHOH OfieXXIbl, [M K/B1};
Roucrp) — TPEOYEMOE B NAHHBIX ycnonmx TepMHYECKOe COTIPOTHBIIEHHE
LOPOXHOH Ofexbl, (M ’K/Br);
Az — KOIQGHUMEHT TEMIONPOBOAHOCTH MOPO303aLIUTHOFO €104,
paBHBIii CpefHeapuPMeTHUECKOMY 3HaueHHIO KO3QdHLIHEHTOB
TENIONPOBOAHOCTH MaTepHana Cos B TAIOM ¥ MEP3NoM
cocrosuusx, Br/(MK).

rge Roa(o) ~
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Tlpu OTCYTCTBHH (PaKTHYECKH 3aMepEeHHBIX 3HAYEHHH B pacyeT NOMyCKaeTcs
BKUTIOYATh TAGNMYHbIE 3HAYEHHUA A, (Tabn.I1.5.1).

Roy(rp) OTIPEHENAIOT B 3aBHCHMOCTH OT HOMepa W3OJHHHM Ha KapTe (puc.4.5),
COOTBETCTBYIOIIEH Treorpa@uyeckoMy MOJIOKEHHIO PacCMAaTpHBAEMOIO YYacTKa
nopord. TIpH pacnonoXxeHHH yd4acTka MeXIY H3OMHHHAMH ONpeleNsioT [Ba
3Ha49eHUA Ropapy M BBIUMCISIOT [BAa 3HAYeHHd hy,, COOTBETCTBYIOUIUX 3THM
H30aHHMAM. VICKOMYIO TONIHHY MOpO303alIHTHOrO CIOS ONpENCIAIOT METOAOM
HHTCpI‘IOﬂﬂLlHH B 3aBHCHMOCTH OT pacCTOsIHHA OT pac¢MaTpHBaeMoOro y4acrtka
ZOpOTH O COCEHUX H30MHHHUHA.

40 50 6070 80 90 110

§0 70 80 90 100
Puc. 4.5. Kapma ¢ uzonunusamu 0na onpedeienus mpebyemolx 3Hauenui
mepMUYecKoz0 CONPOMUBNEHUA OOPOICHOU 00€dicObl:

I-X - nomepa usonunuii; 1 - 2panuya cnnowno20 pacnpocmpaneniun
8EYHOMEP3NbIX ZPYHMOE; 2 - MO dice, 0cmpoeH020; 3 - CesepHblil RONAPHbLU

Kpyz

4.10. TepMuyeckoe CONPOTHBAECHHE JAOPOXKHOA OMEXMBI Royi0) BEIYHCHSAIOT 1O
tbopmye:
i=n,,

R 2.
Ron(o) = Zl hon(i) / A-ml(i) ’ [M-'K/BT]’ (4~7)
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TO€ gy — YMCJIO KOHCTPYKTHBHBIX CIIOEB JOPOXHOH ONEXHBI 0e3
MOpO303aLIMTHOI'O CJI04;
o) — TOMLIHMHA i-TO CIOA, M;
Xon(i) — KO3 QHIHEAT TEITONPOBOAHOCTH OTAENBHBIX CIIOEB B MEP3/IOM
coctosuun, Br/(MK).

4.11. Bemuuuny TpefyeMOoro TepMHYECKOrO CONDOTHBIEHHA  Royap
BBIYHCIIAIOT 110 Qopmyre:

Roa(rp) = Rup Koz “Kysn -5, [Mz K/Br], (4.8)

rae  Rg, — npuBeneRHOE TepMIUYECKOE COPOTHBIEHHE, ONPEAeNIeMoe NIpH
MOMOLIM HOMOrpaMMslI (cM 1.4.12);

Koy — K03 QHUHEHT, YYHTHIBAIOLUKI CPOK CITYXObI IOPOXKHOM 0K MBI,
MEXIY KalmuTaJIbHBIMH peMOHTaMH (Tab. 4.7);

Kyan — K030 HLMEHT, YUHTHIBAIOLIMI CXEMY YBIaXHeHHs pabodero cios

" 3eMIIAHOrO MOJIOTHA, MPUHHMAEMBIi Tipy 2-i 1 3-i cxemax
yBJIa>KHEHHs PaBHBIM eMHHLE, a IPH 1-0# cxeme
yBIaXKHeHus — 1o Tabn. 4.8,

8 — noHwxarowuA ko3dduuneHT, npuaaMaempiit mua 11, I; u I15
JOPOXHO-KJIMMaTHYeCKUX NoA30H pasHbIM 1,0; ms II,, 11, u Il
non3oH paseeM 0,95; s [1I-eit JopoxHO-KIMMAaTHYECKOMN 30HBL
pasubpM 0,90; ns IV nopoxHo-1iMMaTHuecko# 30151 paBHbIM 0,85
(cxeMy DOpOXHO-KITHMaTHYeCKHX 30H cM. [lpunoxenne 2).

4.12. R, onpemensioT C NOMOIBIO HoMorpammsl (puc. 4.6) MeToxOM
HTEpalli} Yepe3 OTHOMEHHE ln /(CpyCp) (ropnsoHTansHas ochk HOMOIrPaMMBL).
3HaueHus Lyon ,Coys, # C, ONIPENENAIOT COOTBETCTBEHHO 110 Tab1. 4.3, 4.9, 1 4.10.

Tlpu wasHauenun Benuuunel C, mo Tabn. 4.10 mopbupaioT ZOMyCTHMYIO
rayOHHY TpPOMEP3aHHA Nupom) TAKHM 06pa3oM, 4YTOOBI fONyYaeMOMy 3HAYEHHIO
OTHOMIEHHA lyon/(CryyCp) COOTBETCTBOBANA BEMMUMHA hop(zony HA BEPTHKAIBHOM OCH
HOMOrpaMMbl, paBHas NpHHEATOH npu onpenenenyu C,. [Togbop HyXHO HauHHATH CO
3Ha4eHHA Nppmom)y COOTBETCTBYIOWIErO HAWMEHbIUEH OOMYCTUMOHR  rny6une
IpOMep3aHus.

Paccrosnxe H, oT HH3a NOpPOXHOH OZEXABI MO YPOBHA MOA3EMHBIX BOII,
HeoOXoAUMOE MU HCHONB30BAaHMA HOMOTPAMMBl, ONPERENSIOT, [PHHAB 3a
HCXOMHYIO, NMOMYYEHHYI0 B COOTBETCTBHH C M. 4.6 OPHEHTHPOBOYHYIO TOJILIHHY
MOPO303alUHTHOrO cinost hy, ¥ BBHIYMCIMB TpH 3ajaHHOM h,; OOLIyI0 TONWHHY
DNOPOXHO# omex sl hy,.

[lpn rny6uHe 3aneraHns NOA3EMHBIX BOJ Ha y4acTKe AOPOTH, OTIMYAIOWEncs
OT yKa3aHHEIX Ha HOMOrPaMMe, HYXXHO ONpEeIeNnTh JBa 3Ha4YeHHs Rpp. OnHO — npu
3Havenuy H, Ha Homorpamme Gornee, a fpyroe — npu 3HadeHuu H, Ha Homorpamme
meHee naHHoro. Mckomoe 3Hauenue R;, yCTaHAaBIMBAIOT METONOM HHTEPHONALKH
MEXXJLY COOTBETCTBYIOLIMMH BEMHYMHAMH.

4.13. Tlocne 3aBeplIeHHA pacyeTa TONMIMHBI MOPO303AIUMTHONO CNOA NO
dopmyne (4.6) cCpaBHMBAIOT TMONyYeHHOE 3HadeHHEe h,, C [PEIBAPUTENHLHO
Ha3HA4YeHHOH BeNnU4YHHOH hy,. Pasnuua we momkua 6biTh Gonee 5 cm. B npotusHOM
cilyyae pacyer HeoOXOAUMO TOBTOPHUTb.
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Puc. 4.6. Homozpamma dna_onpedenenus mpebyemozo mepmuieckozo COnpomusienua
00poAHCHOIE 00€IKObE Rogmpy: I-X - HOMepa usonunuii na kapme (puc. 4.6); 1 - kpusas paciema
oA 1-20 u 2-20 munog yenaicHeHus pabouezo cios 3IeMIAH020 nonomna; H, - anyouna
3anezanua paciemnozo YI'B om Hu3a 00podsicHOMl 00e3icosl, BKAOHAA MOPO303AL{UMH b 01
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TaGnuua 4.7

No wsonuruu na 3nauenue xoaguyuenma Ky npu cpoxe cnyscbor QoposcHou
xapme (puc.4.5) 00e2Cc0bl MENCOY KANUMANLHBIMU PEMOHMAaMu
Menee 10 nem 10 nem 20 nem
1-1I 0,70 0,85 1,0
m-X 0,80 0,90 1,0
Tabauua 4.8.

Ne visonunun Ha KapTe

3nayenue ko3punuenta Ky,
TpH NEPBOIi CXeMe YBAaXKHEHHA

(puc .4.5) paBouero ciIos 3eMISHOrO MONOTHA

I 0,8

I 0,65

I 0,55

v 0,45

\ 0,40

VI 0,35

VII 0,30

VIII 0,30

IX 0,25

X 0,25

Tabmuua 4.9.
3nauenue noxazamens C,,, ONA 2pVHMO8:
Ne usonunuu na
Cnabonywunuc | Ilyyunucmoix |CuneHonyyunuc | Ypezmepro
kapme (puc.4.5)
muix mbix NYUUHUCMbIX

I 0,70 1,40 2,10 2,80
11 0,60 1,25 1,85 2,50
0L 0,55 1,10 1,65 2,20
1\ 0,50 1,00 1,50 2,00
\% 0,45 0,90 1,35 1,80
VI 0,40 0,80 1,20 1,60
vii 0,35 0,70 1,05 1,40
VIII 0,30 0,60 0,90 1,20
IX 0,25 0,50 0,75 1,00
X 0,20 0,40 0,60 0,80

Opumeuanne. [pynny epywma no cmeneu nyduHuUCmocmu OONYCKAemcs
onpedenams ¢ nomoujbro mabn. 4.1 u4.2.
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Tabauua 4.10

3nauenue koadppuuuenra C, B 3aBUCUMOCTH OT TOIIMHBI AOPOXKHOMN 0aeXKABI (hox,M) K
AonyctuMoi rry6unsl npomepsanna(hypion,cM)

Fpynr
3eMJISIHOTO he, =0,5 he,= 1,0 he=1,5 hy, =20
[IONOTHA hnn(lmgL l]_ﬂp pon) h, o11) hy, o1r)
0-50 |51-100] >100 | 0-100 | >100 0-100 > 100 0-100 | >100
Ilecok neinesaTplf 0,60 0,55 0,50 0,50 0,45 0,45 0,40 0,40 0,35
Cyrniecs sierkas 0,70 0,65 0,60 0,60 0,55 0,55 0,50 0,50 0,45
Cynecs npuiearas 0,75 0,70 0,65 0,65 0,60 0,60 0,55 0,55 0,50
CyrnuHok nerkuit, cyrnunok | 0,80 0,75 0,70 0,70 0,65 0,65 0,60 0,60 0,55
JIETKU# nbinesaTbli
CyIrJIMHOK TAXeNbH, 0,85 0,80 0,75 0,75 0,70 0,70 0,65 0,65 0,60
CYTJIHHOK TSXKENbIH
NBUIEBATHIA, [iTHHA

Npumeuanue. [Ipu npomescymotiipix 3HaUenusx moaujuiter O0POICHOL 00exCcObl credyem NPUNUMAMb 3uavenue C, no
UHMEPNOAANYUU COOMBEINCINBYIONUIUX BCTUNUH.




4.14. Pacuer TONIIHHBI TEIUIOH3O0JHPYIOLLEro Cnos -OCYIUECTBISETCA TaKXKE,
KaK K MODO303aIIHTHOro, B pacder cieyeT BKMOYATh TONUMHY JOPOXHOH OXeXAbL,
HeoOXOMUMYI0 IO ycoBHAM OfecredeHHs NPOYHOCTH M OPEHHPOBaHHA, a TaKxke
3HayeHHs moKkasaTens IydMHHCTocTH rpyHTa Cop  (120n.4.11);  TOMmumy
TeMIOH3ONKpYIOMEro cnos ClemyeT ompenenats mno rpadguxy (puc. 4.7) B
3aBUCHMOCTH OT Royrp) ¥ Roxo)-

ha,cM
15
14
13
12
1.l
10
9
—t—
8
7
6 /’
5 4// A
4 /A //
, V]
3
; /
1
0406 08 101214 1,6 1,8 20 2,2 2,426 28 3,0 3234

Roaepy=n K/Bt
Puc. 4.7. I'paghux ona onpedenenun neobxo0umo mMoauiuHbl
MennouU3oNUpPYIowiezo CAoA U3 HeHonaagcma

Tabnuua 4.11

3naveHus nokaszatens C,,y A4 TPYHTOB
CnabonyynsucTsix | IlyunnncTsix | CHibHONYYHHHCTEIX | Upe3MepHOTy YHHHUCTBIX
0,50 1,0 1,5 2,0

4.15. TleHonnacT, WCMONB3yeMBIH [N YCTPOWCTBA TEMIOM3OMHPYIOWEro
CNOs AOJKEH YNOBAETBOPATD CIeNyOLUM TpeGOBaHUAM: [IPOYHOCTh Ha CXKATHE MNpH
10% nuneiinoit gedpopmauuu ne menee 0,40 MITa, npesnest NIPOYHOCTH Npy H3rube ~
e wMeree 0,70 MIla, Bopomornowenue mno ofseMy — He OGonee 0,45,
TEMnonpoBonsocTh —~ He Oomee 0,032 Br/(MK) (nps meTomax HCHBITAHHA MO
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nedicteytoupim 'OCTam). Beibop HyXHOi Mapxu NMEHOMNACTa CleAyeT IPOBORHTE ¢
YMETOM PE3yNBTATOB ONBITHON IIPOBEPKH Ha JIOpOrax.

4.16. Ecnu pabounit cnoit 3eMIITHOrO TOJIOTHA BKIIIOYAET B CJIOS W3 [PYHTOB
C pasiIuyHOW ITyYMHHCTOCTBIO (4TO MOXeT OBITh NpemyCMOTpPEHO B Hemsx
COKpalleHHs O0OBEMOB NpPHBO3HOIO MeEHee [TyYHHHCTOTO TIPYHTa), TOJLIKHY
MOpO303aLIMTHOIO CIIOS NP BepxXHel 4acTH paboyero cnos U3 MeHee MYyYHHHCTOIGC
IPYHTa CllelyeT PacCYUTHIBATE 10 hopMmyne:
h\n = h\hl + (hml - hml)( hml + hnp(non) - A\grp)/ (hml + hl‘lp(llon))) (49)
rae  hyy — TOMMEHA MOPO303AIUUTHOTO CII0S, KOTOpas HEOOXOAUMA B ClIyyae
IIOJTHOH 3aMEHBI MECTHOTO I'PYHTA Ha NIPUBO3HOH MeHee
IMYYHHUCTHIH, M;
hys2 — TONIIAHA MOPO303aLMTHOTO CIIOs, KOTOpas HeobxoauMa Npu
OJHOCIIOHHON KOHCTPYKLIHH 3EMJISTHOrO NIOJIOTHA H3 MECTHOTO
IPYHTa, M;
hapzony — AOTYCTHMAs ITyOHHa IPOMEPSAHHA 3EMIITHOrO MOJIOTHA B CTyyae
TIONHO 3aMeHBI MECTHOIO IPYHTA Ha NIPHBO3HOH MeHee
AYYHHHCTBIH, M;
AS;, — TommmHa CiOA 3aMEHBl IPYHTa OT HM3a JOPOXHOH ofexasl (6e3
MOpO303allIATHOTO CNOA), KOHCTPYKIMA KOTOPOH OOecneydBaeT OpOYHOCTH M
JpEHYPOBAHHE, M.

Pacuer smaueHMM hyy, Dy ¥ hppon) BEIMONHAETCA B COOTBETCTBMU C
n.11.4.9 — 4.13. MaxcumansHoe 3Ha4eHHe AS ., paBHO hysy + Nupgaon)-

PacyeT TONMIMHBI TEIUIOW3ONMPYIOUIEr0 CNOS NpPH 3aMeHe BepXHed TonmM
3€MIJIIHOI'O [I0OJIOTHA Ha MEHEES quHHHCTHﬁ l'pyHT CJIeayeT NpOBOAHTH TAKXE, Kak
ang Moposozammﬂoro cnos.

4.17. Ins onpepneneHus BEIHYHHBI MOPO3HOIO ITy4€HHUA, TpeOyeMO# TOMUMHEL
MOpPO303aLMTHOTO WM TEIUIOH3OJMPYIOWIErO CI0S MOXET OBITH HCIIONB30BaHa
TalOKe METOAMKA, OCHOBAHHAA Ha OMpefeNeHHH Ko3(hQHIHUEHTa BaronpoBOAHOCTH
rpyura K, (cM. [Tpunoxenus 7.1 u 7.2). MeToauKy pekoMeHAyeTcs HCIONb30BaTh B
NOpsfKEe HAKOIUIEHHA ONBITa €e NpHUMeHEHHA. [IpuMep NpUMeEHEHHS METONUKH
npuBeeH B Npuioxkeruu 8 (mpumep 12).

S. IPOEKTHPOBAHME YCTPOUCTB 10 OCYIEHHIO IOPOXHBIX
OJEXA 1 3EMJISSHOI'O IIOJOTHA

OcHoBHbIE TTON0KEHNS

5.1. Jpenaxnas KOHCTpYKuusA (ApeHMpylomMil cioii M BOZOOTBOASILME
YCTpPOMCTBa) HEOOXOANMA IIPH TPAAHULUHMOHHBIX KOHCTPYKUMAX AOPOXKHBIX ONEXH CO
CNOAMM K3 3epPHHUCTBIX MaTepHalloB Ha YYacTKaX C 3eMISHBIM TOJIOTHOM W3
cnabopuNETPYIOIUX TPYHTOB (WBUIEBATHIX I[IECKOB, HEMBUIEBATHIX II€CKOB C
xoodppuuenToM ounsTpanmK Mewee 0,5 M/CyT, TIMHMCTBIX TIpyHTOB) BO II
,nopomHo—xnnMamqecxoﬁ 30HE INpH BCEX CXEMaX YBJIAXXHEHHA pa60'{ero cJ104
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3eMJITHOrO nonoTHa, B III 30He — npu 2-# 1 3-i cxemax, B IV u V 30Hax — TOJIBKO
npH 3-# cxeme (Tabn. 5.1).
5.2. CxeMy yBNaXHEHHMd Ha yyacTKaX ROPOTH, Iie B IPHUNOPOXHOH Moyoce

3aCTadBaCTCA BOJA, ONPCHACNAIOT C Yy4YETOM PACCTOAHHUSA 1}’ QT GPOBKH 3EMIAHOIO0
II0JIOTHA [0 Ypesa BOIEI, 3aCTaMBaIolleicd OCEHBIO B HpHI[OpO)KHOﬁ noJjoce.

BenuunHy Ge30nmacHOro paccTosHMA ly MOXHO ONpPEfeNuTs M0 ChEeUHANbHOR
meromuke. IIpH OTCYTCTBHM (aKkTH4ecKMX AaHHbIX, HEOGXOMUMBIX IS pacyera,

crefyeT TpHHUMATh ly AN cynecei pasHod 10 M, s CYrNIMHKOB Nerkux M
TIBLIEBATHIX — 3 M, JUIA CYTIHHKOB TSDKEJNBIX M TIIHH ~2 M.

5.3. JlpenaxHas CHCTeMa JOpPOXHOH OJEXIBl BKIIOYaeT: IJIOCKOCTHOR
FOPH3OHTANBHBIN JpeHaX, JONONHSeMBbIH, ecaiu Tpefyercss, NPHKPOMOYHEBIM
JPEHAKOM, 2 TAK)KE MONEPEYHBIM JPEHAXOM MENKOTO 3AI0KEHHMA.

Tlpn ycTpolicTBe BCex C10eB JOPOXKHON OAEXKbl H3 MOHONMTHEIX MaTEpHANOB
B KayeCTBE [IOCKOCTHOrO TFOPH3OHTANBHOIO JApeHaXa [pH COOTBETCTBYIOIEM
TeXHHKO-IKOHOMHYECKOM  OOOCHOBaHHH  HOMYCKaeTcAd  MPUMEHATh  BMECTO
JpEHUPYIOWEro CJos NpOCOHKY H3 reoTeKCTWIS TONIHMHOH He MeHee 4 MM ¢
ko3 puurenToM GpunbTpanuy He MeHee 50 M/CYT C BBIYCKOM [IONOTHHIL HA OTKOCHI
HachkiMi Ha BbicOTy He MeHee 0,5 M. Brifop reorekcTunis B 3TOM Clyyae
TIPOU3BOMTCS 110 CMIENHANBHBIM YKA3aHHAM.

Tabnuna 5.1
(CHauIT 2.05.02-35, npuin.2 tabn.13
Cxema HcTOYHHKH Ycnosus oTHECEHH K JAaHHOMY THILY YBIaXHEHHsS
YBAXHE- | YBNOKHEHHS
HUsA
pabouero
ciost
1 2 3
AtMmocoepHble |[lna Hacemed Ha ydacTkaX l-ro THOZ MECTHOCTH MO
ocaliku YCJIOBHAM YBJaXHEHHS.

Jns Haceinme# Ha y4yacTkaX MECTHOCTH 2-ro H 3-ro
THNOB [0 YCIOBHAM YBJAXHEHHA IpPH BO3BBILIEHHA
TIOBEPXHOCTH TOKPHITHA HAl pacyeTHBIM YPOBHEM
IPYHTOBHIX M  MOBEpXHOCTHBIX BOJ HAM  Haj
TIOBEPXHOCTHIO 3eMiM, OGonee wem B 1,5 pasa
TpeBblaolueM TpeGoBanus Tabi. 5.2.

Jlna Hacemeli Ha yyacTkax 2-ro TdIa Ipd paccTOSHHH
OT ype3a MOBEPXHOCTHOH BOXBI (OTCYTCTBYIOILEH He
MeHee 2/3 netHero mepuwona) Gonee 5 - 10 M mpu
cynecsx; 2 - 5 M IpH JIErkuX MbIIEBAThIX CYTIMHKAX U
2 M NpH TSOKEIBIX MbUICBATBIX CYLJIWHKAX W TIHHAX
(MeHbIIKe 3HAYEHHMs ClefyeT NPUHHMATH M FPYHTOB
c GONBIIMM 4YHMCAOM IUIACTHYHOCTH; NPH 3ajeraHuy
PasIHYHBIX TPYHTOB — NpUHHUMAaTh OOJIbIIME 3HAYEHHS).
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3

B BhleMKax B TECYAHBIX W [IMHUCTBIX [PYHTaX NpH
ykioHax XaoseroB Gonee 20%o (B I — III mopoxHo-
KIHMaTH4YeCKWX 30HaX) W 0PY  BO3BBIUEHUH
TIOBEPXHOCTH ITOKPHITHS HaJ pPAacYETHBIM TOPH30HTOM
TPYHTOBEIX BOA Gosiee ueM B 1,5 pasa mpesbilnatoineM
Tpe6oBanus Tabn.5.2.

TIpu IPUMEHEHHH cHeLHaIbHBIX
peryIMpOBaHHA BORHO-TENJIOBOTO
(xanusponpepsiBaroLIye, THIPOH3OIUPYIOLLHE,
TEMNOH30UPYIOIME U  APMHUDYIOINHE IPOCIOHKH,
IpeHaX W T.I), HasHa4aeMbiX IO CleUHalbHBIM
pacyeTam.

METOJIOB
pexHMa

KparkoBpeMen-
HO CcTosLIKe
(o 30 cyT)
NOBEPXHOCTHEIE
BOLIBI,
aTMoctepHsle
OCanKy.

Jlna Haceined Ha y4acTkax 2-TO THOA MECTHOCTH IO
YCIOBHSM YBJIQXHEHHS IIPH BO3BLILIEHHH TOBEPXHOCTH
NOKPHITU He MeHee Tpebyemoro mo Tabn. 5.2 U He
Gosnee ueM B 2 pa3a NpeBHILLAIOLIEM 3TH TPeGOBAHHS U
npu KpyTH3HE OTKOCOB He meHee 1:1,5 u npoctom (6e3
Gepm) nonepeyHoM Mpoguie HACKIIH.

Jins Haceimed Ha ydactkaxX 3-TO THNA MECTHOCTH NpH
NpHMEHEHHH CNeUMaNbHBIX MEPONpPHATHH No 3ailuTe
OT TPYHTOBBIX BOJA (KamHJNAPONpPEephIBAlONIHE CJIOH,
JpeHaXx), Ha3Ha4YaeMbix [0 CIIeUANbHBIM pacyeTaM,
OTCYTCTBHH JuuTenbHo (Bonee 30 cyT) croswmmux
MOBEPXHOCTHBIX BOX M  BBINOJNHEHMH  YCNIOBHUi
npexmsixylIero absana.

B BeleMKax B MeCYaHBIX M [MHHUCTBIX TPYHTaX IpH
ykioHax kioBetoB MeHee 20%o (B I, II 3omax) u
BO3BBILICHUH TIOBEPXHOCTH TNOKPHITHS HA pacyeTHbIM
YpOBHEM TIpYHTOBbIX Box Oonee yem B 1,5 pasa
npessbiLIaolieM Tpebosanus Tabn.5.2.

['pyHTOBBIE WK
IUTUTENBHO
(6onee 30 cyr)
cTosIIHe
MOBEPXHOCTHbIE
BOJBI;
aTMochepHble
OCaKH

Jnst Hachile## Ha y4yacTKax 3-TO THHA MECTHOCTH IO
YC/IOBHSIM YBNQXHEHHS [IPH BO3BBILIEHHH IIOBEPXHOCTH
TOKPBITHS, OTBevatoleM TpeboBaHuAM Tabn. 5.2, HO He
TipeBBIILIAtOILEM HX Oonee 4eM B 1,5 pasa.

To Ke, [/isi BBIEMOK. B OCHOBAHHM KOTOPBIX MMeETCs
ypOBEHb TPYHTOBBIX BOJ, PAcloJIOXEeHHe KOTOpOro 1o
rnyOGuHe He mpeBbliaer TpeboBanuit Tabn. 5.2 Gonee
yeM B 1,5 paza
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Tabmuua 5.2
(CHHII 2.05.02-85,Ta6n. 21)

HauMenbiee BO3BBILIEHHE TIOBEPXHOCTH
TOKPBITHA, M, B TIpeIenax AOpOXHO-

I'pyHT paboyero cnos
PYHT p o KJIHMATHYECKMX 30H

I 11 v 4

[Necox Menxuii, cynecs Jerkas
KpYTIHad, CyMech Nerkas 1,1/0,9  10,9/0,7  10,75/0,55 10,5/0.3

[Tecok neIeBaTHIi, cynech Neinesaras {1,5/1,2 1,2/1,0 1,1/0,8 0,8/1,5

CyTJIMHOK nerku#, CYyriIMHOK TSXKeJbIH,
[JIMHBL 2,2/1,6 1,8/1,4 1,5/1,1 1,1/0,8

Cynech Tskenas nblnesaras, CyrimuHoK
JIerKUH MbIEBaThIH, CYTIHHOK
TSOKEJIBIHA bUIeBATHIN 2,4/1,8 2,1/1,5 1,8/1,3 1,2/0,8

ITpumeuanne. /. Hao yepmoii — 6036biuieHue nOEEPXHOCMU NOKPLIMUA HAO
YpoeHem zpyHmoebix 609, 8epxo8odku unu onumenvHo (6onee 30 cym) cmosujux
NOBEPXHOCMHbIX 800, NOO YepMOU — mo Jice, HA0 NOBEPXHOCMYIO 3eMAU HA YHACMKAX
¢ HeobecneyeHHbIM NOBEPXHOCMHbIM CMOKOM UMU HAO YPOSHEM KPAMKOBDEMEHHO
(venee 30 cym) cmoswux noepXHOCMHBIX 600.

5.4. TIpoexTHpOBaHHE MEPONpPHATHH IO APEHUPOBAHUIO AOPOXHON ONEXIbI
OCYUIECTBAAIOT B TAKOH I10C/IENOBATENPHOCTH:

a) JOpOTY pa3fensioT Ha TUIIMYHBIE YYacTKH 10 BHAY NPOXONBHOrO Npoduis
¥ MPUPOIHBIM YyCnOBHAM (XapakTep penseda MeCTHOCTH, HaJMYHE BOLOTOKOS,
nepeceKalolMX AOPOry, W ApP.) C YYeTOM OCOGEHHOCTEH KOHCTPYKIMH 3eMISHOTO
nosnoTHa (Hacsinb BeICOTOH, oTBeyaroured CHull, BeieMKa, Hackins HYDke TpeGyeMoit
no CHull, nepexomHblli y4acTOK OT HACBINH K BBEIEMKE) M [JOPOXHOH OHEXIbI
(HanuunMe MOHOJIMTHBIX CIOEB OCHOBAHMS, @ TAKXE MOPO303aIUUTHEIX WU
TEMUIOM3ONALHOHHBIX CIIOEB M3 YKpEIUVIEHHBIX MaTepHaloB), O00EeCreYeHHOCTH
MaTepuasiaM¥ IJis  JPEHUPYIOMIEro cnos, APEeHAXHBIX TPYO # TEOTeKCTHNA;
OCYILIECTB/IEHHS MEP [10 OrPAaHHYEHHIO MPHTOKA BOBI B JOPOXHYIO KOHCTPYKLIHIO,

6) Ang THIHYHBIX YYaCTKOB OMpPEeNeNsioT KOJIWYECTBO BOARI, MOCTyNaKIeil B
OCHOBaHHE 3a CYTKH H 3a PacyYeTHBIR MEPHOX C YYeTOM MNpenyCMOTPEHHBIX Mep M0
OrpaHUYeHHIo IPUTOKA BOAB! B JOPOXHYIO KOHCTPYKIIHIO;

B) HaMeYaloT BapHaHTHl PEHAXKHBIX KOHCTPYKLHH;

r) 0GOCHOBBIBAIOT PACYETOM TONIUHMHY IPEHHPYIOLIEro Cos, HEOOXOAHUMYIO B
ZIAHHBIX YCIIOBUSAX, WIH ONPENCNAIOT, KAKUM 3HaueHHeM Koa(buineHTa QunsTpaunn
JomkeH 061anaTh APEHUPYIOWMHA MaTepran B 330aHHOHA APEHaXHOM KOHCTPYKIIHH.

Ilpy DpPOEKTHPOBaHHH [PEHHPYIOIUEro €0, HeoOXOANMO, NOMHMO
OCYyIIEHHs, YYUTHIBATE HEOOXOAMMOCTh OOecHeueH s CIBUIOYCTONYHBOCTH Camoro
3epPHHCTOro MaTepyana ¥ IPOYHOCTH BeeH JOPOKHON KOHCTPYKLHH.
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5.5. [lpeHaXXHY10 KOHCTPYKUHIO HYXXHO NPOEKTHPOBaTh C yd4eToM ofbeMa
NIpUTOKa BOMBI, MOCTyHaloimed B OCHOBaHHE NOPOXKHOH OHEXIBl B DPacYeTHbIH
TnepHon, GHIBTPALMOHHON CHOCOGHOCTH MarepHana NPeHHPYIOWIEro CJOos H
KOHCTDPYKIIHH 3€MNITHOTO MOJIOTHA.

5.6. Beifop KaXOro KOHKPETHOTO MEpONPUATHA O PEryTHPOBAHMIO NPHUTOKA
ROJXEH CONPOBOXAATECH TEXHHKO-9KOHOMHYECKHM CPABHEHHEM BapHaHTOB.

KomOWHHPOBAHHEI NNOCKOCTHOH TOPH3OHTANBHEIA ApEHaX  ABAAETCA
YHHBEPCANBHBIM MEPOTIPHATHEM AMA GOBIIHHCTBA YYaCTKOB HOPOF.

INonepeyHsli ApeHaX MENKOro 3alOXCHHA YCTPAHBAIOT ANA MONEPEHHOrO
nepexBarta BoJbl, JBHXYINEHCS B JAPEHHPYIOIIEM CIIO€ BAONB JOPOTH, Ha YYacTKax C
NPOJONBHEIM YKJIOHOM cBbllIe 20%o, Taikcke C 3aTSXHBIMH  NIPOJOJBHBIMU
YKJIOHaMH, NpEeBHINIAIOIIUMH TIONEpeYHbie, B MECTaX BOTHYTHIX BEPTHKANBHBIX
KPHBBIX H B MECTaX YMEHBLIEHHUS IPONOIBHBIX YKIOHOB.

5.7. [penupyrommit cnoit, paboTaommii MO MPHHUMIY OCYIIEHHS,
HeoOXOAMMO YyCTpaWBaTh W3 [ECYaHBIX TIPYHTOB WM BBICOKONPOHHMIaeMo#i
cKeneTHOH cMeCH (Ie6HA HNH paBHA) OTKPHITOrO THHA (C He3aNONHEHHBIMK
yCTOTaMH), OTBEHAIOWHMX ONPE/IeeHHBM TPeOOBAHUAM N0 BOXONPOHUIIAEMOCTH, H
YKJaRbIBaTh 3TOT CIOH IOJ AOPOXHOH OAEXNOH Ha BCIO ee WHMpHHY. Ilpu 3tom
HeoOX0AMMO 06ECTeYUTh BBIXOAB! APEHHPYIOIUIEro CNost Ha oTkoc. JpeHupyrowmui
ClIOif YCTpaWBaIOT TaKXKe ¢ APEeHaXHBIMH Tpybamu ans cbopa M GhICTporo oTBOAA
BOOBl 3a mpenensl  3eMiasHoro  monotHa.  Crmemyer  mpemycMaTpHBaTh
NpPOTHBO3aHIHBAIOLIYIO 3allHTy MApeH H JPEHHUPYIOIHX C/oeB, a TaKxe
HeZONyIEeHHe 3aMep3aHus BOIbI B BHITyCKax Tpyo.

Ilpu ycTpoiicTBe IpEHMPYIOIMX CJOeB, paboTalOmMX [0 MPHHLMIY
NOrJIOLIeH s, Tpebyercs yCTpaWBaTh 0oJiee MOLIHBIE CJIOH M3 I1ECYAHOrO IPYHTA H
NPHHUMATh B pACHET HAa NPOYHOCTE JOPOXHOH ONEKIABI 3HAYECHHS IPOYHOCTHBIX
XapaKTepUCTHK [1€CYAHOT0 PYHTA C y4yeToM boJiee NPOAOMKUTENBHOTO NepHoaa ero
HaxXOXEHUS B HEOJaronpyUATHOM PacYeTHOM COCTOSIHHY.

5.8. Insa ycrtpoHcTBa ApeHHPYIOUIEro Cnos, paboTalolIEro MO IPHHLMIIY
OCYUIEHHs, ClleflyeT MPUMEHATh MarepHansl ¢ ko3QdHUHEHTOM OGHIBTpALHH He
menee | M/cyr. Martepuan ¢ kosdbduumesToM dumbTpausm | — 2 m/cyT
1enecooOpa3sHo MPHMEHATh Ha Y4YacTKax, Iieé OH OJHOBPEMEHHO BBINOJHSAET
IpeHUPYIOLLHe H MOPO303aIUHTHBIE QYHKLHH.

Pacyer apennpyioutero ciios

5.9. Lenpio pacyera ZJpeHaKHOH KOHCTPYKLUHMH SBJSETCA OMNpeleeHne
TpeGyeMO# TONIMHBl IPEHUPYIOINEro CJIOs M3 AMUCKPETHBIX MaTepuanos. [Ipu
IPOEKTHPOBAHUY [PEHHPOBAHUS HOPOXHBIX OHEXA B palOHax Ce30HHOro
NpOMep3aHUs TPYHTOB Y4YHTBIBAIOTCA [Ba pAacyeTHBIX 3Tana paboTsl ApeHaXKHbIX
KOHCTpYKuui. [TepBbIii OTHOCHTCS K NIEpHOMY, KOr[la OCHOBAaHHE HOPOXKHOM OfEX b
MO CepeqHMHOM Npoekel YacTH ye OTTasyo, a APEHMpYIOWIKHA CIIoH y ee KpaeB
HaXOAHUTCA €lle B MEP3JIOM COCTOSIHHH, U BOLOOTBOJAIINE YCTPOHCTBA He paboTatoT..
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Bropoli pacyeTHBIH 3Tanm OTHOCHTICA KO BpEMeHH, KOrga APEeHHPYIOIIHil CIoH
NOMTHOCTBIO OTTAas/l X BOJOOTBOALINE YCTPONHCTBA HaYald HOPMANEHO paboTaTs.

5.10. B 3aBHCHMOCTH OT KOHKDETHBIX YCIOBHH [peHaXHasd KOHCTPYKLEHS
MOXeT OBITH paccYHTaHa Ha ONHH W3 TpPeX BapMaHTOB paboTHI:
- pa6oTa Ha ocylleHue;

- paboTa Ha oCyIIeHHe ¢ IEPHOAOM 3ana3ablBaHUs OTBOA@ BOJBI;
- pafoTa Ha NOTrNoIEHHeE.

5.11. TTomHyo TOMIHMHY APEHHPYIOILEro CIIOA ONpENeNsoT Mo dopmyne:

hy = hyac + haap, CRY

rae  hyac — TOMIUMHA CIIOS, TTONHOCTLIO HACKILUEHHOTO BOJAOH, M;
hsan —~ JOTIONHHUTENBHAS TONUINHA CIIOS, 3aBUCALIAs OT KalHIUIAPHBIX CBOHCTB
MarepHala ¥ paBHas Juis neckoB KpynHsix 0,10— 0,12 M, cpenueit
kpynHocTy 0,14-0,15 M 1 Menkux 0,18-0,20 M. Bo Bcex cmyuyasx
TIOJIHYIO TOMIIMHY APEHHPYIOLIEro cIos ClenyeT NpHHUMATh
ye meHee 0,20 M.

5.12. Jins OpeHHpYyoero cios, pabGoTaiollero MO MPHHLMUITY OCYILIEHHS
BEIHYHHY hyac YCTAHABAMBAIOT C NOMOLUbIO HOMorpamm puc. 5.1 u 52 B
3aBHCHMOCTH OT JUTHHBI TyTH GHIIbTpauuy L 1 pacuyeTHOH BeTHYUHBI IPUTOKA BOMbI
B IPEHUPYIOWHMH CNIOH Ha 1 M~ qp, olipepensemoid o Gopmyne:

Gp=q Kn Kr KgorKp 1000, [m/m], (52)

rae q — ocpenHeHHoe (TabnH4HOE) 3HaYeHHe NPUTOKA BOALI B APEHUPYIOLIHMA
CJI0# NP TPaJHUHOHHON KOHCTPYKUHH HOPOXKHOMR ONEXIIbl, OTHECEHHOE
K 1 M~ mpoesxeif yactu, M /M~ (Tabn.5.3);

Kp — K09 GHLMEHT «ITHKY, YYHTHIBAIOMIUHA HeyCTaRHOBHBIIHMC PeXUM
MOCTYIIJIEHHA BOIbI H3-33 HEPABHOMEPHOI'O OTTaMBaHUA U BbINIAAECHUA
aTMOC(EpHBIX 0CaAKOB (Tabu. 5.4);

Kr - Koatbq)HHHeHT FHAPOJIOrH4€CcKoro 3araca, quunaloumﬁ CHH)XEHHE

buUNBTPaLMOHHOH CIOCOOHOCTH APEHUPYIOILIEro CJIOs B NpoLecce
JKCIUTyaTauny popory (tabim. 5.4);

Kgor — KO3 PULHEHT, YUHTHIBAIOWMH HAKOMJIEHHE BOABI B MECTAX H3MEHEHHUS
NPOAOBHOTO YKIIOHa, OflpeAesiieMbIi IPH OAWHAKOBOM HalpaBieHHH
y4acTKOB Npo¢uis y nepesoMa 1o Homorpamme puc.5.3;
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o4 i=0,02 _— ~
03 // //
0,2 — 6 =0,04
0,1 ///é/‘

0
0,004 0,006 0,008 001 0012 0,014 0016 0,018 002 0,022 ¢Ks

Puc. 5.1. Homozpamma ons pacuema monugunsl hy,. Openupyouiezo cnosa u3
HECKO06 MeNKUX u cpedHeli KpynHoCmu, @ MaKMce KPynHO3epHUCHbIX ¢
koI Puyuenmom unempayuu menee 10 w/cym. Ilpu 0dnockamuom
nonepeunom npopune q'=q,B [M’/m]; npu deyxckammom nonepeunom npogune
q'=0,5q,B [m]; B—wupuna npoesaiceis wvacmu, m; L-onuna nymu punsmpayuu,
pasustii B npu oonockamuom npogune u 0,5B npu dgyxckamrom

0,40
ygae %vM |

-
- S

T

0,04
// i=0,05

0 0,004 0,008 0,012 /Ko

Puc. 5.2. Homozpamma Ona pacuema OpeHupylouiezo cioa u3 KpynHoixX neckos ¢
Ko3Ppuyuenmom gunsmpayuu bonee 10 m/cym
L - onuna nymu dpunsmpayuu ¢ m, pasnas B npu oonockamuom npodune u 0,58
npU 0GYXCKAMHOM; I— nOnepeyHbLil YKI0H HU3A OpeHupyIou ezo cnos;
Ky~ kosppuyuenm punsmpayuu, m/cym
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Puc. 5.3. Homozpamma ona onpedenenun kosduyuenma K,,, yéenuyenus
06bemMa 600bi 6 OPEHUPYIOWEM CTI0€ 8 MECINAX UIMEHEHUA BOZHYMO20 RPOPUIA;
i}, 2 — npo0ONbHBLE YKAOHDI 8bilue U HUICE NEPeloMa npoduns; Ky — xosdppu-
Yuenm unempauuu, m/cym; n — ko3 guluenm nopucmocmu dpeHupyueze

cnon

Kp — xo3bduument, ygnTeiBaromuit CHIDKEHHE NPUTOKA BOKBI TIPH NIPHHATHR
CrieUHaabHBIX Mep 11O peryJIHpOBaHMIO BOAHO-TEMIOBOIO peKUMa

(1ab61.5.5).
Ta6nuua 5.3
OopoxHo-| (Xema yB- O0BeM BOZBI, TOCTYNAOER B OCHOBAHUE TOPOKHOR |
KJIHMaTH- | JIQXKHEHHS OJEXKADI
JecKad paboyero [ Cymecs jierkas | CyrTHHOK CyrmiHOK Cynecs
30Ha CJiOs 3eMIiA- ¥ NECOK ¥ rMdpa | TbUieBaTHil | mbliesatas
HOIO [IONIOTHA| [blieBaThl
I 15/2,5 20/2 3573 30/3.5
11 2 25/3 50/3 80/4 130/4,5
3 60/3,5 90/4 130/4,5 18075
I 1 10/1,5 10/1,5 15/2 3073
2 15/ 2502 302,5 403
3 25/2.5 40/2.5 50/3,5 60/4
Va vV 3 2073 20/3 30/2,5 40/3

Ilpumevanusi: I. B yucaumene dan obwuii obvem 600bi Q (8 numpax na
Keadpamuvili Memp), nNOCMynarowull 8 OCHOBAHUE 3 B8eCb PACHemHblli nepuod, @
3Hamenamene — 3a cymxu (q). [na Hacvinet, 8036e0eHHbIX U3 HENLLIEBAMBIX ZPYH-
mos, evicomou Gonee, uem mpebyemcs no CHull (mabn. 5.2), eo Il dopoorcuo-

. 2
KAUMAMU4ECKOU 30He npunumaiom q = 1,5 1/(m" cymy.
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2. ITpu nanuuuu pazoenumenvHoil NOAOCH ONA YHACMKOE, NPOXOOAUUX 8 HYle-
8blIXx OmMMemxax, Haceinel avbicomou MeHee, Yem mpedyemca no CHull, eo II 3one
pacuemnvie 3navenun q nogviwarom na 20%.

Tabnuua 5.4
Topoxno- Cxema K, ans ITbineBaTsie IPYHTHI
KJIHMATHYECKAs | YBIAXHEHHS |penrimeBaThix Ky K.
30Ha IPYHTOB

1 1 1,5 L5 1,0/1,0

i 2 1,5 1,6 1,2/1,2

3 1,6 1,7 1,3/1,2

1 1,4 1,5 1,0/1,0

I 2 1,4 1,5 1,1/1,0

3 1,5 1,6 1,2/1,1

HlalV 3 1,5 1,3 1,1/1,0

Npumeuanusn: 1. Jra nenviresamoix 2pynmos X, = 1,0.
2. B uucnumene yxazauoi 3navenus K. ona dopoz I u Il kamezopuii, a ¢ 3nave-
namene— ons 111 u IV xamezopuil.

Tabnuua 5.5

Koa¢duuuent ymeHbIIEHUs IPUTOKA BOABL B APERApYIOWuME cnoi Ky,

HopoxHo- IpyHt
MeponpustHe knumati- | Cynecs | Jlerkuit | Tsxensiit
geckas CYIIHHOK | CYTJIHHOK,
30Ha TJIMHBI
VYxpenneHue 0604HH 11 0,45 0,30 0,15
(110 OTHOLIEHHIO K HEeYKpeIUIEeHHEIM ) I 0,40 - -
B YCJIOBUAX 1-# CXeMBI YBIaXKHEHHS
IV 0,35 - -
Mounonutaple cinon ocuosanus c¢| I, II, III 0,10 0,10 0,10
TIOPUCTOCTRIO MaTepHana 1o 5%

5.13. [NomHas TOMMIMHA APEHHPYIOLIErO CJI0s, pabOTAIOUIEro Mo MPUHLKUIY M10-
IJIOLIEHHs, OnpeaenseTcs 1o popmyne:

rae

hy = (Q /(1000n) + 0,3 haan):(1 = Paym)s
Q — pacyeTHO: KONMUYECTBO BOABI B JI/M~, HaKaMJIMBAIOLLEHCS B IPEHADPYIOLIEM

clloe 33 BeCh pacyeTHbIA nepuox (1abn.5.3);

(5.3)

Qauym — KO3 PUUMEHT 3aNI0THEHU NIOp BNaroil B MaTepuaie ApeHUPYIOLIEro
CJI0f K Ha4any oTTauBanus (Tabn. 5.6);
N — [OPHCTOCTH MaTepuana, B JONAX eAMHUIbL.




5.14. JlpeHupYIOIHH CNOH B KOHCTPYKIHH C IIPUKPOMOYHBIM ApEeHaXeM, YCH-
JIMBAIOIIYM TIPOECC JBHXKECHHA BOJIBI B IIECKE MENKOM H CpefHell KpYIHOCTH, pac-
CUHTHIBAIOT C [IOMOIIBIO HOMOrpaMM (pHc. 5.4).

a)

ho, M T
=0,02 .~
//
100
L=losu -~ 00
Y
80
// 7 ///
AR > 5
60 — ~ —
/ /QZ
) 02
40 /%;;—'
= |
0 0,004 0,008 q/Ky 0 0,004 0,008 g/K,

Puc. 5.4. Homozpamma ona pacuema OpeHupylouie20 cCos 6 KOHCMPYKYUU ¢
NPUKPOMOYHBIM OPEHAdcem:
a — MenKuii necoK; 6 — necok cpedHell KpynHocmu

ITo Homorpammam puc.5.1, 5.2 ¥ 5.4 MOXXHO TaKXke ONpeleNaTh Tpebyembie
3Ha4eHHs KoapduuneHTa QUIBTPAHH APEHUPYIOIIEro CIIOS IPH H3BECTHBIX APYTHX
napaMeTpax ApEeHaXXHOH KOHCTPYKUHMH.

5.15. Monuywo TONWUHEY APeRUpYIOUIero cnos (B Merpax), paboraoiero no
MPUHUMITY OCYLUEHHs C NEePHOAOM 3amasfblBaHUA OTBOAA BOABI, NOCTATOUHYIO [UIS
BPEMEHHOTIO pa3MelleH s B €ro fopax MOCTYNaloleid B KOHCTPYKIHIO B HaYanbHbIH
nepHoJI ee OTTaHBaHUs BOABI, ONPEAENAIOT IO popMyIe:

hy=(qp Tsan /n + 0,3 hzan):(1 — Q3um), (54)
rae  Tsap —~ cpenHss MPONOMKHTENbHOCTD 3ana3AbiBaHUA Hauasia paboTbl BOAOOTBO-
DALIMX YCTPOHCTB, npuHuMaeMas ans Il nopoxuo-knuMaTuueckoi 30-
Hbl paBHOH 4 — 6 cyT, ana III HOpOXHO-KIHMATHYECKOH 30HEI PaBHO#H
3 — 4 cyt (6onbiuee 3HaYeHHE — A1 MEJIKHX TIECKOB);

Q3w —KO3(PHLMEHT 3aMOTHEHN MOP BJIaroi B MaTepHale APEeHAPYIOLIEro
CJIOA K Hayaly OTTanBaHuA (Tabu. 5.6);

qp — pacyueTHOE 3HaYeHHe BOMbl, OCTyNalowe 32 CyTky (popmyna).
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Ta6muua 5.6.

Tomuusa | 3yauerne yyy Bo 11 JOPOKHO-KTUMATHIECKO J0HE IIPH IOPHCTOCTH N,
IpeHu- paBHOH

pytouero

oo, oM 04 0,36 0,32 0,28
Ho 20 0,4 0,5 0,6 0,7
20-40 0,35 0,4 0,5 0,6

Bonee 40 0,3 0,35 0,45 0,55

Hpumevanue. B II] dopooicro-knumamuieckotl 30He 8eNUNURY Pay,, cAedyem

ymenbutums Ha 20%.

5.16. Ha yuactxax, rae anuxa mytd ¢unstpauuu L >10 M, npenupyroumit
CI0# ODKeH OBITh pacCYHTAH Ha NMOIVIOLIEHHE BCEro KOJIHYECTBA BOJLI, MOCTYNA0-

ILeli 32 BECh pacYETHBIH NepHOL.

3a anudy nyTH GUIBTPALMH NPHHHMAETCA MOJOBHHA LIHPHHBI JPEHUPYIOLLEe-
TO O NPH ABYCKATHOM IIONEPEYHOM Apoduie X NoJHAd MHPHHA APEHUPYIOLIEro

Clod NMpH OQHOCKATHOM.
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[OPUIOXXEHHE |

(obszamenvhoe)
PACYETHBIE HATPY3KHU

I1.1.1. TIpn NpoEKTHPOBaHHWH AOPOXKHEIX OLEKR B KaueCTBE pacHeTHBIX MpH-
HHMMAIOT HAarpy3KkH, COOTBETCTBYIOIIHE NpeielbHEIM Harpy3kaM Ha OCh pPacYeTHOro
JBYXOCHOro aBTOMOGHIIA.

Ecny B 3afaHuy Ha MPOEKTHPOBAaHWE pacyeTHas HArpy3ka He OroBOpeHa che-
LMaJbHO, 3@ PaCYETHYIO MPHHMMAIOT Harpy3Ky, COOTBETCTBYIOLIYIO PaCYETHOMY aB-
ToMoGHIto rpymis A (TabnIl.1.1).

Tabnuna I1.1.1

I'pynna | HopmatusHas | HopmartuBhas cratuueckas | PacueTHsle mapameTps!
pacyeT- | craTHyeckas Harpy3ka Ha OBEPXHOCTh Harpy3ku
HOif Ha- | Harpy3Ka Ha | MOKPBITHA OT KOJIeCa pacueTHO- P, MITa D, cM
TpYy3KH ock, kH ro aBroMoGuns, Qpacy,, KH
Ay 100 50 0,60 37/33
Ay 110 55 0,60 39/34
Az 130 65 0,60 42/37

Ipumeuanne: B uuciumene — 01 Q8udCcywje20ca Koneca, € 3Hamenamene —
0N HENOOBUNCHOZO0.

[1.1.2. JlaHHble 0 Harpy3kax, NepefaBaeMbIX Ha JOPOXXHOE NOKpPBITHE BhITYC-
KaeMbIMH CEpPHHHO aBTOTPAHCIIOPTHEIMHK CPeCTBaMH CliefyeT IPMHUMATH MO CIELH-
IbHBIM CIIPABOYHHKAM.

[1.1.3. 3navenne cymMmapHOro ko3p¢uIHeHTa NpPHUBENEHHs OMpeAeNnsioT Mo
dopmye:

n
Smeym = Z Sns (TL1.1)
1

rie  n—4UCciIo ocelf y IaHHOro TPaHCIIOPTHOTO CPENCTBa, [N PHBeJeHUA
KOTOPOTO K pacyeTHOH Harpy3ke OnpeenseTcs KodsQQuunent Sy cyu;
Sy ~ K03QOUUHEAT NPUBENEHHS] HOMMHANTBHON IHHAMHYECKON Harpy3KH

OT KOJieca KaXAOH M3 n ocell TPAHCHIOPTHOrO CPEACTBA K pacyeTHOH
JAMHaMHYeCcKOH Harpyske.

I1.1.4. KoadduuHeHTH NpuBeACHHS Harpy30K S, ONpeaensor no popmyne:

B

Sy = Oon_ , (I1.1.2)

Y dpacy
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roe  Qpn ~ HOMMHANbHAS AWHAMMYECKAS HATPy3Ka OT KOJeCa Ha NOKPHITHE;

Qopacy — PacyeTHAA AHHAMHYECKAS HArpy3Ka OT KOJeca Ha MOKPAITHE;
[ — nokazarenp CTENEHH, IPHHAMAEMBIil PaBHBIM:

4,4 — N KaMUTANBHBIX JOPOXHEBIX ONEXI;

3,0 — Ans 06er4eHHEIX JOPOXHEBIX ONEXT;

2,0 — ans mepeXOqHbIX TOPOKHBIX OMEXI.

[1.1.5. HoMuHaneHAas AUHAMW4eckas Harpyska (g, onpenensercs Mo nac-

IIOPTHBIM JaHHBIM Ha TPAHCIOPTHOE CPENCTBO C YYETOM pacrlpeielleHHs CTaTH4e-
CKHX HAarpy3oK Ha KaIylo OCb:

Oon = Koun 'Qn, (I1.1.3)

rae  Kpyy — AMHaMHYeCcKHil k03 ULHEHT, MPUHUMAEMBIH paBHbM 1,3;
Oy — HOMHHaNBHAs CTATHYECKas Harpy3ka Ha KOeco ZaHHOH OCH.

[Tpu onpefeneHNy pacyeTHOro 3Ha4eHHs HOMMHAJIBHOM CTATHYECKOH Harpys-
KM Ul MHOFOOCHBIX aBTOMOOHIEH (haKTHyecKylo HOMUHAIBHYIO Harpy3Ky Ha Kojie-
€O, OMpefeNIeMYIO 10 NMAaclOPTHEIM AaHHBIM, CIENYeT YMHOXATh Ha KO3 UUHEHT

K¢, BeruncaseMsIi 1o gopmymne:

K. =a-e\F, -c, I1.1.4)

rae By — paccTOSHME B METPAX MEXAY KPaiHHMH OCSAMHU aBTOTPAHCIOPTHOIO
CpencTsna;
a, 8, ¢ — I1apaMeTpsl, OnpeneNseMble B 3aBHCHMOCTH OT KalUTaNbHOCTH
JOPOXHOH ONEHABI U YUCHA Oceit TenexKu no tabmuue 1.2.

Tabnuna [1.1.2.

Tenexxu a B c
JIByxocHble 1,7/1,52 0,43/0,36 0,5/0,5
TpexocHsle 2,0/1,60 0,46/0,28 1,0/1,0

Mpumevanue. B yuchrumene — dns kanumaneHvix u obnezueHHbIX MUNO8 Jo-
DOJICHBIX 00€CO, 8 3HAMEHAamene — ONsL NePexOOHbIX.

[1.1.6. CymmapHBI# K0IQQUIHEHT NPHBENEHHA ONpENENIOT B Cledylowen
TMOCAEN0BATEIILHOCTH

~ HA3HAYAlOT PACYETHYIO HATPY3KY U OMpENENsioT ee mapamerpbl: QOpacy, P
uD;

— A K&XIOH MapKH aBTOMOGHJIEH B COCTaBE MEPCIEKTUBHOrO ABIKEHHA [0
NAacOpTHHIM JAHHBIM YCTAHABNMBAIOT BENWYMHY HOMMHANBHONK CTATHYE-

CKOH Harpy3kH Ha KOJ1eco JUIs BceX OCeil TPAHCHOPTHOro cpenctsa Oy,
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~ YMHOXHB IIONTy4eHHbIE 3Ha4eHHUs (), M PacYeTHYIO Harpy3ky Qpgcy Ha M-
HaMHYECKHH KO3 (HUIUMEHT, HAXOAAT BEIHYMHEI HOMMHANBHEIX OHHAMHYE-

CKHX Harpy3ok Qyy, OT Kolleca I KaXTOH OCH ¥ BETHYMHY PacyeTHOH Au-
HaMUYeCKOH Harpyskd Qopacy;

- 1o popmyne (I1.1.2) BeIHCHAIOT k03 QULUHEHT NpHBeIEHHs: HOMHHANBHOM
Harpy3KH OT Kojieca KaxIoi u3 oceit S, K pac4eTHOH;

— no ¢opmyne (T1.1.1) BBIYHCIAIOT CyMMapHbIA KO3Q(HIHEHT NPHUBEAEHHS
Harpy3KH OT pacCMaTPHBAEMOro THIIa aBTOMOOHIIA K pac4eTHOH Harpyske.

I1.1.7. Jlomyckaerca NpHONMXEHHO NMPHHAMATh CYMMAapHbBIH Ko3¢QdHuMeHT
TIpHBENERUS Spy cyy 1O AaHHBIM TaGmuien I1.1.3.

Tabnuua I1.1.3

Koapduunent
Tunst aToMo6GMNEiH NpUBEEHHA K pacu€THOH

HArpy3Ke Sy cym

Jlerkue rpy3oBbie aBTOMOOHIIH IPY30NOABbEMHOCTEIO
0,005

orlpo?r
CpenHue rpy3oBbie aBTOMOOMIIH I'PY30MI0ABEMHOCTHIO 0.2
oT2105T ’
Tsxénpie rpy3oBele aBTOMOOHNM IDY30HOABEMHOCTBIO
or5po8rT 0,7
Odenp TsHKENBIE IPY30BEIE aBTOMOGHIM TPY30MOHBEM- 1.25
HOCTbIO Gonee 8 T i
ABTOOYCHI 0,7
Tsrauu ¢ npuLenamMu 1,5
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HIPH, EHUE 2
(cnpasouroe)

ONPEAEJEHHE PACYETHBIX XAPAKTEPUCTHK 'PYHTA PABOYETO
CJI0S 3EMJITHOI'O TOJIOTHA NPH PACYETE JOPOXKHOHM OJEXIbI
HA ITPOYHOCTD

A.Onpepenenne pacyeTHOI BJaXHOCTH rpyHTa paboyero cios

PacueTHy10 BIaXHOCTb AHCIEPCHOro IpyHTa W, (8 HONAX OT BNAXHOCTH Ha
rpaniue TeKyyecTH W) NpH CYMMapHOH TOJIIKHE CJIOEB JOPOXHOH OAEXIBI
Z 20,75 M onpenensoT no popmyne:

Wy= (W mas + A1 W - 43 W ) (1 +0,11) - 43, (2.1

rie ;—V— ma6 — CPEOHEE MHOTI'OJIETHEE 3HAYCHHUE OTHOCHTEJIBHONA (B AOJAX OT

I'PaHHIBI TEKYYECTH) BIAXHOCTH pyHTa, HabnoaaBIIeecs B
raubonee geOnaronpusiTHef (BeceHHui) neproa roxa B padouem
Cclloe 3eMIISHOTO 1T0JI0THA, oTBevaromero Hopmam CHull no
BO3BBILICHUIO HaJl HCTOYHHKAMH YBIQXXHEHHA, HA aoporax ¢
yCOBEpUIEHCTBOBAHHBIMHU MOKPHITHAMH ¥ TPaAHIHOHHBIMH
OCHOBAHUSAMH FOPOXHBIX ofex [ (eGeHb, rpaBuii ¥ T.I1.), | IpU
CyMMapHO# TonHHe oxex sl no 0,75 M, onpeaensemoe 1mo
Tabun. [1.2.1 B 3aBHCUMOCTH OT HOPOKHO-KAMMATHIECKOH 30HB! U
noa30Hs! (puc.I1.2.2), cxeMbl YBIaXXHEHHS 3eMIITHOTO MIOIOTHA U
THIIA TPYHTA;

AW ~ nonpaBKa Ha 0COBEHHOCTH pelbeda TEPPHUTOPHH, YCTaHABIHBAEMAx

o Tabn. I1.2.2;

AW — mONpaBKa Ha KOHCTPYKTHBHBIE OCOBEHHOCTH NpOe3kKeii HACTH U
obounH, ycraHasinBaeMas 1o Tabn. 11.2.3;

A3 — monpaBKa HA BNUAHUE CYMMapHOH TOMUIMHEI CTaOUNBHBIX CIIOEB
JOPOKHOM OfieXkIbl, yCTaHaBIMBaeMas no rpaduky pucJl.2.1;

t - x03QGhHUHEHT HOPMHUPOBAHHOTO OTKIOHEHHS, IPHHUMAEMBIN B
3aBHCHMOCTH OT TPe6GyeMoro ypoBHS HaleXHOCTH 1o Taba. [1.4.2
[Tpunoxenus 4.
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Puc. 11.2.1. Ipapuku dna onpedenenun nonpagku na enuanue CYyMMApOil oAbl CMabiuniblex citoes 00edxicoul:
1 -~ 0na ucxoonoi™* omuocumenvnoii gnadcnocmu 0,75Wm;g 2 - mo sice, ona 0,80Wm; 3 - mo sce, ons 0,85 Wm;

4 - mo sce, ona 0,90Wm.
*Hexo0nan enadicnocme onpedennemcn nepevim ciuazaemvim é svipancenuu (11.2.1).
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Onpedenerue pacuemHot 61axCHOCMU ZDYHMA HA OCHO8E HENOCPEOCMBEHHbIX

UCNBIMAHUU HA BNA20NPOEOOHOCMb

Bennynna Woccp ONpeleNsSeTcs B 3aBUCHMOCTH OT tay, hg n Ky 218 xapak-

TEPHCTHKH 0OBeIHHEHB! B T.H. KpUTEPHUi oceHHero pnaroHakonneHus (Foy) B BHIE:

Tabnaumna [1.2.1

Ropox- | Tlopoxk- | Cxema YB- | Cpennee 3HaueHME BIKHOCTH W pqa6 TPYHTA,
HO- HO- JaXKHEHUA
KnuMa- | Kiuma- | pabodero Ionu ot Wr
THYEe- THYe- CJION 3EM-~ Cynecs ITecoK Cyriiya- Cynech niplie-
CKHE CKHe JITHOro fo- | J€rKkas | fbinesa- | HOK JieTr- BaTas ¥ Ccyr-
30HBI IOA30HEBI JIOTHA THIA KW JTHHOK 1BlIE-
BaThli
L 2 3 4 5 6 7]
I 1 0,53 0,57 0,62 0,65
2 0,55 0,59 0,65 0,67
3 0,57 0,62 0,67 0,70
I 1 0,57 0,57 0,62 0,65
I 2 0,59 0,62 0,67 0,70
3 0,62 0,65 0,70 0,75
I3 1 0,60 0,62 0,65 0,70 |
2 0,62 0,65 0,70 0,75
3 0,65 0,70 0,75 0,80
11 I 0,60 0,62 0,65 0,70
2 0,63 0,65 0,68 0,73
3 0,65 0,67 0,70 0,75
II 1 0,57 0,59 0,62 0,67
2 0,60 0,62 0,65 0,70
3 0,62 0,64 0,67 0,72
I 1 0,63 0,65 0,68 0,73 |
2 0,66 0,68 0,71 0,76
1 3 0,68 | 0,70 0,73 0,78
114 1 0,60 0,62 0,65 0,70
2 0,63 0,65 0,68 0,73
3 0,65 0,67 0,70 0,75
Tl 1 0,65 | 0,67 0,70 0,75
2 0,68 0,70 0,73 0,78
3 0,70 0,72 0,75 0,80
i 1 0,62 0,64 0,67 0,72
2 0,65 0,67 0,70 0,75
3 0,67 0,69 0,72 0,77
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INponomxenne Tabin. I1. 2.1

1 2 3 4 5 6 7
i 1 0,55 0,57 0,60 0,63
2-3 0,59 0,61 0,63 0,67
m Il 1 0,58 0,60 0,63 0,66
2-3 0,62 0,64 0,66 0,70
I3 1 0,55 | 0,57 0,60 0,63
2-3 0,59 0,61 0,63 0,67
v 1 0,53 0,55 0,57 0,60
2-3 0,57 0,58 0,60 0,64
v 1 0,52 0,53 0,54 0,57
2-3 0,55 0,56 0.57 0,60

Hpumeuanue. Tabnuunvivmu snauerusmu Wmas MOKCHO nONB306aMbCA MONLKO
npu obecneyenuu 8038biUeHUA 3eMNLHO20 noromua 8 coomeememsuu co CHull. Ha
yuacmkax, z0e 8038viuieHue He obecneyugaemca (Hanpumep, 6 Hy/legux Mecmax u &

gvlemKax ¢ bruzKuM 3anezanues 2pynmoesix 600), senununa Wmas nasnavaemes un-
OUBUOYaNLHO NO OAHHBIM NPOZHO308, HO OHA OOAXCHA Dbimb He Menee vem Ha 0,03
goliue mabnUHbIX 3HQUEHUU.

Tabnuna I1.2.2
Ne n/nt Tun MecTHOCTH NO pensedy ITonpaBka 4; W
1. | PaBHUHHBIE paliOHBI 0,00
2. | Ipenropxsie paitonsl (o 1000 M B.y.M.) 0,03
3. | Topnsle paitonsi (6onee 1000 M B.y.M.) 0,05
Tabmuna I1.2.3
Ionpaska A7 W B NOPOXHO-
Ne n/n KonctpykTiBHAsS ocobeHHOCTD KTIMATHYECKHX 30HAX
I8 31 IV \
1 2 4 5 6
1. | Hanu4ue ocHOBaHKA HOPOXHOH Ofex-
IBl, BKJIOYAs CIIOH Ha TpaHMlle pasjena
¢ 3eMNAHBIM TIONOTHOM, W3 YKpeIUieH-
HBIX MATEPHAIOB U IPYHTOB:
- KpYNHOOONOMOUHOTO rpyHTa K necka | 0,04 0,04 0,03 0,03
- cynecH 0,05 | 0,05 0,05 0,04
- OBIIEBATHIX [ECKOB W CymneceH, cyr-
JIMHKA, 300rpYHTA 0,08 0,08 0,06 0,05
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Ipomomxenue Tabu. I1. 2.3

2 3 4 5 6
VYxpennenue o6ounH (He Meree 2/3 Hx
WIYPHHE):
- achanpTobeTOHOM 0,05 | 0,04 |} 0,03 | 0,02
- webHeM (rpasrem) 0,02 0,02 0,02 0,02
JpeHax ¢ NpoXONBHBIMH TpyOUaTeIMH
IpeHaMu 0,05 { 0,03 - -
VYCTpoiRCTBO rEAPOU30IAPYIOIMX [IPO-
CJI0€K U3 MOJIUMEPHBIX MAaTepHAIOB 0,05 0,05 0,03 | 0,03

YetpoiicTso TETIOH30JHPYIOLLIETO
Ci1os, NMPEJOTBPAINAIOWIEro NpoMep3a-
HHe

CHMKeHye pacueTHOH BIaXHO-
CTH JIO BEJIMYMHEI TIOJIHOH BNa-
roeMKoCTH pH TpeGyeMoM

Kyny, TPyHTa

T'pyHT B aKkTHBHOH 30HE 3eMISHOrO
H0JI0THa B «obonme»

CHiKEHME pacueTHOH
BJIQXKHOCTH JI0 ONTHUMAJIBHOMK

I'pynr, YIUTOTHEHHbIH 1o
Kynn=1,03+1,05 B cnoe 0,3-0,5 m ot
HH3a JOPOXHOM OHEXIbl, pacroio-
)KEHHOM HHUDKe I'PaHMLBI IpOoMep3asts

0,03-
0,05

0,03-
0,05

0,03-
0,05

Npumeuanue. Honpasxu Ay W npu meponpusmusx no n.n.l u 2 cne-

dyem npunumams moabKO Npu [-ii cxeme yenascrenus pabouezo cros, a
no n. 5 — npu 2-i u 3-i cxemax.
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b. Pexomelmyemue HOpMAaTHBHLIC 3HAYEHHA MEXAHHECKHX XapaKTePHCTHK FPYHTOB ¥ fieCHanbIxX KOHCTPY KTHBHLIX

clioeB

Ta6bnuna 1.2.4

HOpME\TllBllble FHAYCHHH CABUHIOBLIX XAPAKTEPUHCTHK MNIHHBCTLIX FPYHTOB B 3ABHCHMOCTH OT DACUETHONO yHcIa

NpHJIOKENHIi pacueTHON HArpY3KH

[ PacyeTtnas Cuennerue, Mlla npu cymMmapHOM YKCHe MPH- Yron BHyTpeHHEro TpeHus, rpal. npH
OTHOCHTENbHAs noxeHuit Harpyskd (IN,) CYMMapHOM YMCIle NpUoxenuil HarpyskH (JNp)
BIIAXHOCT 1] 10 i 10* L 10° | 10° 1 1034] 10* T 10° ] 10°
CYrJIMHKH ¥ riMHbI
0,60 0,030 0,030 0,016 0,014 0,012 24 20 14,5 11 9
0,65 0,024 0,019 0,013 0,011 0,009 21 15 11 8 7
0,70 0,019 0,013 0,009 0,007 0,006 18 11,5 8,5 6,5 5,5
0,75 0,015 0,009 0,006 0,005 0,004 15 10 7,5 5 4
0,80 0,011 0,007 0,005 0,003 0,002 13 8 5 3 2,5
0,90 0,008 0,004 0,004 0,002 0,001 11,5 6,5 3,5 22 2
Cynecu
0,6 0,014 0,012 0,008 0,006 0,005 36 24 18 14 12
0,65 0,013 0,010 0,008 0,006 0,004 36 23,5 17 14 12
0,70 0,012 0,009 0,006 0,005 0,004 35 23,5 17 14 12
0,75 0,011 0,008 0,005 0,004 0,003 35 23 17 14 12
0,80 0,010 0,007 0,005 0,004 0,003 34 23 17 14 12
0,85 0,009 0,007 0,004 0,003 0,003 34 22 15 12 10
0,90 0,008 0,004 0,003 0,003 0,003 33 21 12,5 10 8

Hpunnseuanue. 3uauente cO61208blx XAPAKMEPUCTNUK NPU ZN[, =] ucnone3yiomca npu pacveme Ha cmamuyeckoe detcm-

6
sue nazpysxu. Illpu SNp>10° pacuemnote snavenus @ u ¢ cnedyem npurmame no cmonbyy «10°p.
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Tabnnua I1.2.5

HopmaTusHbie 3Ha'1eHH MOAYJIell ynpyrocT rpynTos
CovET Monynb ynpyrocTH, py OTHOCHTEILHOM BaaxHocTH W/W,,, MIla

Py 05 | o055 [ 060 | 065 [ 070 | 075 [ 0,80 | 085 [ 090 [ 095
Heckn:
® KpYyIHbIE 130
e cpefHeH KPYNHOCTH 120
e MelKHe 100
e OIHOPOXHEBIE 75
e IIBUIEBATEIE 96 90 84 78 72 60 60 54 48 43
Cynecn:
e jierkas 70 60 56 53 49 45 43 42 41 40
* TBUIEBATAs, TSOKENas

nelUieBaTas 108 90 72 54 46 38 32 27 26 25
e Jlerkas Kpynsas 65
Cyramuku:
® JIETKHil, TAOKENBIH, 108 90 72 50 41 34 29 25 24 23
e JEerkuii neieBaThIi,
TsOKeNsId NbUTeBaThli 108 90 72 54 46 38 32 27 26 25
Ll".mmm 108 90 72 50 41 34 29 25 24 23 |

Hpumeqanne. Knaccugpuxayus neckos dana no I'OCT 25 100 - 95. Oonopodusie v1densiomcsa no yKa3anuam CHull

«Aemonobunshsie dopoziy.
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TaGnuua [1.2.6

Pacueriibie 3Ha“EHHSA YIJIa BHYTPENHero TPeHHs H CHenJeHHsl NeCUanbIX IPYHTOB H NECKOB KOHCTPYKTHBHEIX CJI0EB B

3aBHCHMOCTH OT PACYETHOrO MCJIAa NPHAOKEHHs paciueTHoi narpysku (JIV,)

Cuennenve, MI1a ¥ yron BHyTPEHHEro TpeHus, rpaj NpH

NeNe Tun rpyirra CyMMapHOM YHCJIe NPHWIOKEHHI Harpysku (JNV))
w/n 1 10° 10 10° 10°
1 | Ilecok kpynHBIil ¢ cofepxaHieM NblIeBaTo-
TINHUCTOH (ppakuuy: 0% 35 33 32 31 29
0,004 0,003 0,003 0,003 0,003
5% 34 31 36 29 28
0,005 0,004 0,004 0,003 0,003
2 | Tlecok cpenHed KpyMHOCTH ¢ COJEp)KaHHEM
NBLIEBATO-TITHHUCTOH QpaKiiHH: 0% 32 30 30 28 27
0,004 0,004 0,003 0,003 0,002
5% 33 30 29 28 26
0,005 0,004 0,003 0,003 0,002
3 | IMecok menkuit ¢ cogepkaHyeM IbUIEBaTO-
FIMHUCTOH paKiMu: 0% 31 28 27 26 25
0,003 0,003 0,002 0,002 0,002
5% 31 27 26 25 24
0,005 0,004 0,004 0,004 0,003
8% 31 27 26 25 23
0,006 0,005 0,004 0,003 0,002

pumevannsn: /. 3nquenus xapaxmepucmik damsl OnsL yCAOSuil NOAHOZ0 3ANOAHENUA NOP 8000
2. B uucnumene — yzon suympennezo mpenus 6 gpadycax, € snamenamene — cyennenue ¢ Mlla.

6
3. Mpu IN,>A-10" pacuemnvie suauenus @ 1 ¢ cnedvem npuniaame no cmonbyy « 10" ».



B. ,Hopoacﬂo—mmxa'mqeckne 30HLI H NOA30HBI

Jlopoxso-
KIHMaTHyecKas
30Ha ¥ NOA30HA

ITpHMepHEIe reorpapuyeckse rpaHRIE!

1

2

1

CesepHee nunuH, coepunstomeii: Huscknii — CocHosky ~ Ho-
BEit Bop — L{enss6ox — Crinto — CyesaTiyns ~ Benospexuit —
Jlapesak — Yers—O3epHoe — Spueso — Kanck — Brleaxuit Jlor ~
Yers — 3onotyro — Caperd — Cen — HoBocenoso — HMuro ~ Ap-
THIGAI — TOCYAapCTBEHHYIO rpanuy — CumoHOBO — Bupobuz-
xaH — Bonons — MHorosepuaHsiit. Biimoyaer reorpaguyeckue
30HKB! TYHAPSI, T€COTYHIPHI H CEBEPO—BOCTOYHYIO 4acTh JIECHOMH
30HB! C paclpOCTPaHEHHEM BEYHOMED3IIBIX IPYHTOB

Iy

Pacrionoxena ceBepHee nuuuu: Hapbgn-Map ~ Canexapg —
Kypetika — Tpy6xa Ynaunas — Bepxosnck — Jpyxuna — [op-
HEIH MEIc — Mapxoso

I

Pacrionoxena BocTouHee NUHUU: ycThe p. Hukredt Tyurycku —
Ep6Gorauen, Jledck — BogaitGo — BorpapuH 4 cepepHee NUHUY:
Moroua — CxoBopopuro — 3ag — Oxorck — [Janarka ~ Crayrer-

xoe. OrpaHuyena ¢ ceBepa I mopzoHo#

II

Ot rpanuim! I 3086 10 AUHKEY, coenunsoomeii: JIbBos — XKuro-
mup — Tyny — H.Hosropon — Mxesck — Tomck — Kanck. Ha
Hanpuem Bocroke oT rpaduus! | 30HE 10 rocylapcTBEHHOH
rpaguubl. Bximodaer reorpagpuyecKkyio 30Hy JIECOB C W3OBITOY-
HBIM YBIa)XXHEHHEM IPYHTOB

18

C cesepa ¥ BOCTOKa orpasnyeHa I 30HOM, ¢ 3anana — noA3oHOH

113, c tora — nunnei Pocnasns — Kimnn — Pei6uHck — Bepesunku
— Wispens

I

Orpannyena ¢ ceBepa noasoroit 11, ¢ 3anana — noazoxoit 1y, ¢
tora — I1] 30H0#, ¢ BoCTOKa H 10XHO# rpaHHuei I 3081

I

C cesepa orpaHnyeda rocyapCTBeHHOH IpaHHLeH, ¢ 3amaga —

rpaunleii ¢ noasoHo# Ils, ¢ rora — munueit Pocnasns — Kine —
PrIGMHCK, ¢ BocTOKa — nunue# [TckoB — Cmonenck — Open

14

OrpanHyeHa ¢ ceBepa noasoHo# I3, ¢ 3amana — noasoxoi g, ¢
tora — rpasuueit ¢ II1 3ouo#, ¢ BocToka — auHMeH CMONEHCK —~
Open — Boponex

15

C cesepa ¥ 3amafia OrpaHu4eHa roCyJapCTBEHHOH TpaHHUEH, ¢
BOCTOKa — JiHHUeH MuHck — bobpy#ick — ['omens, ¢ rora — masu-
eii bapasoBuyn — Pocnasis — Kiun — Poi6uHCK

Il

C cesepa orpaHHyeHa noA3oHoi 1ls, ¢ 3amaga — rocynapcTaeH-
HOW rpaHuLeH, ¢ fora ~ rpanuueii ¢ III 3080, ¢ BocToka — su-
guel Munck — Bo6pyiick — [omens
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i1

Ot roxHoi#t rpanwus! 11 30HB KO MHHUY, coequmsomei: Kumn-
Hes — Kuposorpan — Benropon — Camapy — MarnuTtoropek —
Owmcx — Buitck — TypaH. Bitrogaer necocrennyio reorpaguue-
CKYIO 30HY CO 3HaYHTENBHBIM YBIAXHEHHEM TPYHTOB B OTAEb-
HEle TOfH

I,

Orpanuuena ¢ cesepa 3ono#t II, ¢ 3amaga — momsonod I,
¢ rora — IV 30Hoii, ¢ Boctoka ~I 30H0i

1,

Orpanuuena ¢ cesepa 3oHoH II, ¢ 3amaga — nomsonoi Il
¢ fora — 30Ho# IV, ¢ BocToka — nuHuel Cmonerck — Open — Bo-
POHEX

Il

Orpannuena ¢ cepepa 30HO# I, ¢ 3amaga — rocyzapcTBEeHHOM
rpanuiiei, ¢ rora — soHo# IV, ¢ BocToka — nunuue#r boGpylick —
Tomens — XapbKkoB

v

Pacrnionoxxena ot rpavuusl 111 30HBI 10 AMHHH, COCAHHAIOWIEH:
Hxynedy — Crenanaxept ~ Kusnap — Bonrorpan u nanee npo-
XORUT oKHee Ha 200 KM TUHUH, cCoeAUHAIOWeH: Y panbcK — AK-
TiobuHcK — Kaparanay. Bxirovaer reorpadHyeckyio cTemHyO
30HY C HEIOCTATOYHFIM YBIaKHEHHEM IPYHTOB.

PacrnionoxeHa k 1oro-3amagy M ory OTf rpanunsl IV 30HB 1
BKJIIOYAET MYCTHIHHYIO U ITyCTHIHHO-CTENHYIO reorpaduieckue
30HBI ¢ 3aCYLUIMBEIM KJIMMAaTOM H paclpOCTPaHEHHEM 3acCOJNieH-
HBIX [PYHTOB
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HIPHIIQO)XXEHHE 3
(cnpasouroe)
TABJHAILI HOPMATHBHBIX Y PACYETHBIX 3HAYEHHA
MMPOYHOCTHBLIX ! JTE®OPMAIIMOHHBIX XAPAKTEPUCTHUK
KOHCTPYKTHUBHBIX CJIOEB U3 PASJIMYHBIX
JOPOXHO-CTPOUTEJNBHBIX MATEPHAJIOB
A. Caou u3 acdanbrToberouna
Tabnuna I1.3.1
XapakTepueTsru acdanbTofeTOHOB NPH pacyeTe HA pacTaKeHue NPy U3rnGe Nox
KPATKOBPEMEHHBIMH HATPY3KAMH

Pacuernsie HopMarupHbie 3HaYe-
3HaYeHUA MO- HHA CONpPOTHBIIEHHE
AccbaﬂbTOGemH JXyns ynpyro- m a PaCTAXKEHHIO [IpH H3-
cru E, MI1a rube R,, MITa
BricokomnotHelif Ha BHJI Mapku:
40/60 8600 6,0 | 5,0/5,6* 10,00
60/90 6000 55| 5,2/59 9,80
90/130 4600 5,01 54/63 9,50
130/200 3500 4,5 5,8/6,8 9,30
200/300 2500 431 59/1,1 9,00
TTnoTHei# na BH]J Mapku:
40/60! 6000 6,0 | 5,0/5,6 10,00
60/90 4500 5,51 5,2/59 9,80
90/130 3600 50| 5,4/6,3 9,50
130/200 2600 45| 5.8/6,8 9,30
200/300 2000 43| 59/7,1 9,00
[Mopucreiit na BHJI Mapku:
40/60 3600 4,51 5,8/6,8 8,30
60/90 2800 43| 5,9/7,1 8,00
90/130 2200 40/ 63/76 7,80
130/200 1800 3,75 6,6/8,2 7,60
200/300 1400 3,71 6,782 7,10
Bricokonopuctaiit va BH/I Mapku:
40/60 3000 431 59/7,1 5,50/6,50%*
60/90 2100 40| 6,3/16 5,65/6,20
90/130 1700 3,8] 6,5/79 5,50/ —
XononHwie acpansTOGETOHBI:
bx 2600 3,0 | 8,0/10,3 4,90
Bx 2200 2,519,813,4 4,60
I'x 1800 2,0 {13,2/19,5 4,20
Jix 1500 2,0 [13,2/19,5 3,90

Ilpumevanue. * — ¢ vucnumene — ona II QOPONCHO-KAIUMAMUHECKOU 30HbL, 6
3Hamenamene —~ 0aa [II-V dopooicHo-knumamuueckux 30n. ** — ona necuanozo ac-
¢anemobemona.
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Tabnuua [1.3.2
HopmaTuBHbIE 3HAMENH KPATKOBPEMEHUOTO MOAYIS YAPYrocTH acanbTo6CTONOB PA3IHTHBIX COCTABOB

(npu pacueTe KOHCTPYKUHH N0 AOMYCKAEMOMY YNPYroMy nNporuby u no yc/ioBHIO CABHIOYCTOHYHBOCTH)

KpaTtkoBpemenHblit Moayns ynpyroctd E, MIla, npu Temnepartype nokpoiTus

Marepuan Mapka 6nTymMa °c
+10 +20 +30 +40 +50 (60)
InoTHelii achanbrobe- Bsaskoro BH/ u BH:
TOH Y BLICOKONNOTHBIH 40/60:60/90:90/130 4400:3200;2400 [2600:1800;1200 ( 1550;1100;550 [ 850:650:5501520;460;420
acdansroberon 130/200;200/300 1500;1200 800;600 670;500 460;420 380;360
XXunkoro:
Br-70/130; CI'-130/200 1000;1000 420:420 400;400 350;350 350;350
CI’-70/130;MTI"- 70/130 800;800 360;360 350;350 350;350 350;350
[TopucThIii ¥ BBICOKO- Bssxoro BH/I u BH:
NOPHCTHIH achanbTo- 40/60:60/90;90/130 2800;2000:1400| 1700;1200:800 | 900;700:510 |540;460;380(390;360:350
6eToH 130/200;200/300 1100;950 600;450 400;350 340,330 340;330
ITnoTHbIi perrebeToH - 3800 1500 800 500 350
[TopiicToiii AertebeTon - 2000 300 400 350 300
AcdansTobeToHb!
XONOAHbIE bx - 1300 - - - -
Bx 1100
I'x 900
Ax 750

Nipusmeuanns: . Modyau ynpyzocmu nopucmozo u vicoxonopucmozo acganemobemona 0ansi RPUAEHUMENLHO K necHa-

noist cuecan. Mpu meamepamype om 30 0o 50 °C modynu ynpyzocmu Ons aenxkosepuucnsix cmeceii cnedyem ysenuuums na 0%,
a onn Kpynuoszepuuchivlx cateceti — na 20%.

2. [pu pacueme na ynpyeuii npo2ud apuistames npu t =+10°
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Tabnuua [1.3.3

Pacuernple 3Hauenusi MOAYJist ynpyrocti achaunroberona npu pactere Ha JUIHTEILHYIO Harpy3Ky

Pacuetuslii Mofyns ynpyrocTd E npu cratuueckom Aeficteuu Harpysku, Mlla, npu

acd)ans::)%e oHa Tun cmecn PacteTHOR Temneparype, °c

' +20 +30 +40 750
IIioTHbIE CMecH A 480 420 360 300
B 400 350 300 250
B 320 280 240 200
r 300 270 220 200
pi 200 180 160 150
[opuctsle u KpynHosepuucras 360 320 280 250
BBICOKOTIOpUCTBIE | Menko3epHucTas 290 250 220 200
cMecH Ilecuanas 250 225 200 190

ActansTobeToHBb! bx 180 - - -

XONOJHbIE Bx 170 - - -

I'x 160 - - -

Hx 150 - - _

Hpumeuanne. Modyne ynpyzocmu évicokonnomiiozo acansmobemaona npuHUMane kax 0as niomHoz20 acharomobemona

muna A.




B. KoHCTPYKTHBHBIE CJIOH H3 OPraHOMHHePAJbHbIX CMeceil i [PYHTOB,

YKpPENJIEHHBIX OPraHHYeCKHM BSKYUIHM

Tabnuna 1.3.4

KoHCTpYKTHBHbBIE C/I0H H3 e0eHOYHO-TPaBHIiHO-NEeCYaHbIX CMecell H TPYHTOB,
06padoTaHHbIX OPraHHYeCKHMH H KOMIUIEKCHBIMH BSIKY LUHME
(oprasomuHepanbHble cvec — TOCT 30491-97)

No HopmatuBHsie 3Ha-
- Martepuan cnos YEHHs MOLYJIA YTIpY-
.1
rocty, E, MINa
1 2 3
1 {lIle6eHouHO-rpaBHIHO-IECYaHBIE CMECH U KPYITHO0610-
MO4YHBIE I'PYHTH! (ONTHMANBHOrO /HEONTHMAIBLHOTO
cocTaBa) o6paboTaHHble:
— OKMOKHMH OPTaHHYECKMMH BSUKYIIHMH HIIM BA3KHMH,
B T.4. 9MY/IbI'HPOBAHHBIMHA OPraHHYECKUMH BSDKYLIH-
MH 450/350
— OKHAKUMU OPraHMYECKAMH BSDKYIIMMH COBMECTHO C
MHHEepanbHBIMH HIH 3MYJIbIHPOBAHHEIMH OpraHHYe-
CKHMH BSOKYUIHMH COBMECTHO C MHHEPATBHBIMH 950/700
2 |[Tecxu rpaBenuCThle, KPYTHEBIE, CPENHHE / NMECKH
MeIIKHE, CyTiech Jlerkas u nbuieBaTas, CyrIMHKY Jlerkue
obpaboranHsie:
— KMOKAMH OpPraHHYECKMMH BSDKYLIMMM HITH BSI3KUMH,
B T.4. 3MYJIbIHPOBRHHBIMH OPraHUYECKMMHU BSKYIIH-
MH 430/280
— XMOKAMH OPraHUYECKHMH BSDKYUIHMH COBMECTHO C
MHHEPAJIbHBIMH HITH 3MYNBrHPOBaHHBIMH OpraHuye-
CKHMH BSKYUIMMH COBMECTHO C MHHEPATbHBIMH 700/600
Tabnuua I1.3.5
KoHCTPYKTHBHBIE C/IOH U3 YepHOro weGHs
No HopmaruBusie 31a-
- Marepuan YeHHs MOAYIs YIpy-
n/n i
rocty, E, MITa
1 [YepHslii mie6eHs, yI0XKEHHBIH N0 COcoby 3aKIHMHKY 600-900
2 |Cro#t u3 webHs, YCTPOGHHOrO MO Crocofy NPONUTKH
BSI3KAM GUTYMOM M OHTYMHOM SMynbcHeR 400-600

HUL.

Ipumeuanne. bonvuue 3HaveHus — ONA nokpuimuil, MeHbuiue — ONA 0CHOBA-
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B. KOHCTpYKTHBHBIE CJIOH U3 LleGeHOUHO-rPpaBHAHO-NeCHaHbIX cMecell u
rPyHTOB, 06pa60oTAHHLIX HEOPraHHYECKHMH BXKYIIHMH MATepHAIaMI

Tabnuua I1.3.6.

KoHCcTpyKTHBHBIE C10H H3 cMeceii mebeno4Ho-rpapHiiHo-NecYaRbIX H IPYHTOB,
00paboTaHHbIX HeOPraHHYECKHMH BSKYUWIHMH MaTepHaJIaMH,
coorsercraytomnx FOCT 223558-94

No HopmaTuBHEle 3Ha-
- Marepuan YEHHS MOAYNA ynpy-
n.am.
rocty, E, MITa
1 |LlleGenoyHO-rpaBUHO-TIECYaHble CMECH, KPYNHOOO6II0-
MOYHEIe FPYHThI (ONTHMANLHbIe/ HEONTHMANBHBIE),
06paboTaHHbIE IEMEHTOM:!

- COOTBETCTBYIOIME Mapke: 20 500/400

40 600/550

60 800/700

75 870/830

100 1000/950

2 |To e, 06paboTaHHEIE 30/1bHBIM WIH LINAKOBbIM
BSDKYILHM:

- COOTBETCTBYIOIME Mapke: 20 450/350

40, 550/500

60 750/650

75 870/780

100, 950/910

Tlecky rpaBesIuCThIe, KPYIHbIE, CPEAHHE / IECKH
MeJIKHe U TbUIEBAThIE, CYNeCh JIerKas U TsKeNas,
CYT/THHKH JlerKHe, 00paboTaHHble LIEMEHTOM:

(O8]

- COOTBETCTBYyIOIIHME Mapke: 20 400/250
40 550/400
60 700/550
75 870/750
100 950/870
4 |To e, 06paGOTaHHDbIE 30JBHBIM UIH IINAKOBBIM
BSDKYLITHM:
COOTBETCTBYIOIHE Mapke:20 300/200
40 450/300
60 600/450
75 730/600

100 870/750
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Tabnuua IT. 3.7

KoHCTpYyKTHBHBIE CJIOHM H3 AKTHBHBIX MATepHAJIOB
(mytaxs, n1amsel, Gpocdorune H ap.)

No HopmartusHbie
- Marepuan 3HAYE€HHSA MOLYJS
ynpyroctH, E, MIla

1 {OcHoBaHMe U3 NOXOOPAHHBIX ONTHMANBHBIX CMecei U3
BBICOKOAKTHBHBIX MaTepPHAJIOB ¢ MAKCHMAJIBHOM KpyTI-

HOCTBIO 3epeH 40 40 MM, YIIOTHEHHBIX [IPH ONTHMAIIb-
HOH BJIAYKHOCTH 650-870

2 |{To xe, U3 aKTUBHBIX MaTepPHAJIOB 480-700

3 |OcHoBaHHe U3 PSIOBBIX HEONTHMANBHBIX CMeCeil U3
BBICOKOAKTHBHBIX MaTepHAIOB ¢ MAaKCHMAJILHOM KpyII-
HOCThIO 70 MM 450-650

4 |To xe, U3 aKTUBHBIX MAaTEPHAJIOB 370-480

IIpumeuanue. /. K 8bicokoaKmusHbIM MamMepuanam OMHOCAMC MAMepUanyl,
umeroujue npoyHocme npu cocamuu om 5 oo 10 MIla e sospacme 90 cym.

2. K axmugHeim mamepuanam — Mamepuaibl, umelouue NPOYHOCMb NPU Cca-
muwu om 2,5 00 5 Mila 8 mom dice éoapacme.
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I'. KoncrpykTiBHbIe clon H3 me6eHouHO-TPaBHITHO-TIECYAHBIX MATEPHAJIOB,
HeoOpaboTaHUBIX BAXKYLIHMH

Tabnuua I1. 3.8

KoHCTpYKTUBHBIE CTI0H H3 cMeceli Le6eHOYHO-TPaBHITHO-TIeCHAHDIX,
coorseTcrByromux TOCT 25607-94 u TOCT 3344-83

HopmaTtusHzile
Marepuan cnos 3HAYEHHUs MOy yn-
pyrocty, E, MITa

efeHoyHbIe / rPaBUHHEBIE cMecH N MOKPBITHH :
— HenpepbiBHas rpadynomerpus (TOCT 25607)
IpY MAKCUMANEHOM pa3Mepe 3epe: Ci—40 mm 300/280
Cy—20 MM 290/265

Csecy Juisg OCHOBaHUH

— HenpepsiBHasA FPaHyJIOMETPH: C3-80 MM 280/240
Cq— 80 MM 275/230
Cs—40 MM 260/220
Ce—20 MM 240/200
C7 -20 Mm 260/180

IInakoBas me6eHOYHO-IECYaHas CMeCh U3 HEAKTUBHBIX H
cnaboaxtusueix makos (FOCT 3344)

C1-70 Mm 275
Cy - 70 Mm 260
Cyq—40 MM | 250
Cg~ 20 Mm 210




Tabauna 1. 3.9

I{e6enouHble OCHOBAHHSA, yCTPaHBaeMble METOIOM 3aKJIHHKH,

cooTBercrBylomue FOCT 25607-94

Marepuan crnos

HopmatusHsie

3Ha4eHHst MOAYJIA ViI-

pyrocTy, E, MIla

Hle6ens dpaxuuonnposanHsiit 40-80 (80-120) mm ¢ 3a-
KJIHHKOH:
— (paKUHOHHPOBAHHBIM MENKHM 1IeOHeM

— M3BECTHAKOBOH MENKOI CMECEHIO U/IH AKTHBHEIM MENKHM
HInaKom
-~  MEJIKHAM BbICOKOEGKTHBHBIM ILLJIAKOM

- achanbTobeTOHHOH CMECHI0

~ IeMEeHTOonecyaHon cMechio M75 npu riryGuHe MPONMUTKH
0,25-0,75 h cnos

400

300
450

450-700
350-600

Ipumeyanue. [Jas cnoa: 8 uucaumene — uz 1€2KOYNIOMHAEMO20 WEOHA; 8

3HamMeHamene — U3 MPYyOHOYNAOMHIEMO20 WebHA.
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IL Mexannveckue XapaKTepPHCTHKH TENJIOH30JIAHHOHHBIX C/I0EB

Ta6nuua I[1.3.10

Marepuan

Hopmatusnsie
3HaYeHHsA MOy yII-
pyrocty, E, MITa

[Nenonmnact
Cruponopberon
ArnornopHToBslii meGeHs, 06paboTaHHbIA BI3KUM GUTyMOM
KepamzuToBslii rpaBuii, 0GpaGoTanuslil Bs3kam 6HTYMOM
['paBnii (1eGEHE) ¢ TerkuMy 3aMoNHATENIMH, 00pabOTaHHEIE
BA3KUM GHTYMOM
LleMeHTOrpyHT ¢ nepiuTOM
To xe, ¢ NONHCTHPOIIOM, COCTaBa:
— rpaHyibl nojauctapona 2-3%
— necok 97-98% (% ot Maccel)
- ueMenr 7-6%
To e, c KepaM3UTOM, COCTaBa:
— necok 75%
~ KepamsuT 25%
—~  geMeHTt 6%
BUTYyMOLIEMEHTOrPYHT C HEPIUTOM, COCTABA:
— TnepauTOBEIH Webeub 25-20%
— mecok 75-80%
~ ueMenr 4-6%
~ Gurym 12-10% (oT Macchi Iecka, NepAuTa 1 LeMeHTa)
LleMEHTOrpyHT C arliONOPUTOM, COCTaBa:
— cynecs uau necox 70-80%
~ aronopHr 30-20%
— ueMeHT 6%
30/101IIaKOBBIE CMECH, YKPeTIEHHbIE LIEMEHTOM
I'pyHT, yXperiensbli 30J10/i-yHOCOM
LleMenTOrpyHT, 06paGoTannelif GHTYMHOR IMyNbCHEH

13,0-33,5

500-800
400
500

500
130
300

300

250-350

250-350

150
200
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ITIPHJIO)KEHHE 4
(cnpasounoe)

HASHAYEHME CTATUCTHYECKHUX TIAPAMETPOB

Tabavnua I1. 4.1.

Pexomennyemele 3nayenns ko3QpUUHEHTa BapHallH

Ne /i XapakTepHCTHKa v

1 OTHOCHTENbHAs BIAXHOCTh IPYHTa paboyero 0,10
€710, CLUEIUIEHHe IPYHTA U NIeCYaHbIX CIOEB,
yroJl BHyTpEHHEro TpeHHs rPyHTOB U Necya-
HBIX CIO€B, IPOYHOCTH acGaNbTOGETOHHBIX
CIIOEB Ha pacTsKEHHe npu u3rube

Tabnuua 1. 4.2

KosddummeHT HOpMHPOBAHHOTO OTKJIOHEHHUS

Ky 0,85 0,90 0,95 0,98

t 1,06 1,32 1,71 2,19
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IIPHIIO)XXEHHE 5

(cnpasounoe)

TEILIO®U3UYECKHUE XAPAKTEPUCTUKH KOHCTPYKTUBHBIX
CJIOEB U3 PA3JIMYHBIX IOPOXHO-CTPOUTEIBHBIX MATEPHAJIOB

Tabmuna IT. S.1.

T Kospduiumert
Ne Marepwuan, rpyHt I’Inom/oc;s P, TEMNIONPOBOIHO~
w/n KM cr A, Br/(MK) |

1 2 3 4
1 |AcdansTobeTOH ropsaymit MIOTHEIH 2400 1,40
To ke, IOPUCThLH 2300 1,25
To e, BEICOKOITOPUCTHIH, B TOM 4Hc/e OUTY-
monecyanas cMechk (TY 218 PCOCP) 2200-1900 1,10-1,00
2 |ArnonopuroBsli mebens, 00paboTaHHbIH B3~
KHit GUTYMOM 800 0,23
3 |Kepam3uToBbIi rpaBuii, 06paGoTaHHbIH BA3-
KHM GUTYMOM 1100 0,64
4 |['pasuif (1e6€Hb) C JIETKHMH 3aNONHUTENAMH,
oOpaboTaHuble BI3KUM OUTYMOM 2000 0,52
5 Cynecs, ykpennennas 10%-Hoii smynscHeit 1700-1900 1,456
6 |LemenTobeTOH 2400 1,74
7 |ITecok pasHoMepHBIH, ykpennesHslit 10% 6-
10% nemenTa 2100 1,86
8 [Tlecok Menkuii, ONHOMEPHBIA, YKPENNEHHBIN
10% uemenTa 2100 1,62
9 |LIeMEHTOTpYHT C KEPaM3UTOM:
necok — 75% (macchl), kepaM3uT — 25%,
uement — 5% 1500-1600
10 {LleMeHTOrPYHT C rpaHyJaMH MOJHCTHPONA:
necok 97-98%, rpaHyJibl NOMHCTHPOA
3-2%, ueMeHT 7-6% 1300-1500 0,41-0,58
11 |BUTYMOIEMEHTOTPYHT ¢ NEPIUTOM, COCTaBa:
nepnuToBkHi medens 25-20%, necok
75-80%, uement 3-4%, 6utym 12-10%
(oT Macchl necka, nepinTa H LieMeHTa) 1400 0,52-0,58
12 |{LIeMeHTOrpyHT C arjIonopuTOM, COCTaBa:
—~ cynech unu necok 70-80%
~ arnonoput 30-20% 1700-1800 0,64-0,75
— LeMeHT 6%
13 |Ulnako6eron 1600 0,58
14 |Kepam3utoGeToH 1400 0,75
15 |CtuporopGeton 1000-1100 0,23
g Crnabornpoynbie H3BECTHIKH, YKPEIUIeHHbIE
H3BECTHIO 2000 1,16
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Ipopomxenue tabn. I1. 5.1.

1 2 3 4
17 |CyrnHuHOK, yKpeIUIeHHBIH 6-12% lemenTa 1750-1900 1,45
18 |CyrnuHOK, ykpenneHHslit 2-5% neMenTa u 6-

2% H3BECTHIO 1800-1900 1,33
19 |Cynecs, ykperenHas 8-10% nemenTa 1700-1900 1,51
20 (Tlemorunact 38,5-60 0,03-0,052
21 ([Tenommakc 38,5-50 0,03-0,032
22 [KameHHOYrobHag 30JI0UUIAKOBAs, YKPEILIEH-

Hasd 6-8% LeMeHTa 1600 0,7
23 |IIInax TOMOYHEIH 800 0,46
24 |llleGens U3 rpanuTa 1800 1,86
25 |lLleGeHp U3 H3BECTHAKA 1600 1,39
26 |papuit 1800 1,86
27 {Tlecox KpyTHBI Tanbii 2000 1,74

To xe, Mep3nblii 2000 2,32
28 [TTecok cpelreit KPYNHOCTH Tanblit 1950 1,91

To xe, Mep3nbIit 1950 2,44
29 [[Tecox MenKuUi Tanbli 1850 1,91

To xe, Mep3nnlii 1850 2,32
30 |Tlecok nbineBaThIi TATEI 1750 1,80

To sxe, MepaneIi 1750 2,20
31 |Cynecs Tanas 2100 1,80

To xe, Mepanas 2100 2,03
32 |CyrnuHOK M I'IMHA Tajlble 2000 1,62

To xe, Mep3nble 2000 1,97
33 |Jleccel Tansle 1500 1,51

To xe, Mepansie 1500 2,09
34 |OnsoMepHBIH rpaHUTHBI mWebens, 06pabo-

TaHHBIHA BI3KMM GUTYMOM 1850 1,28
35 |['paBHiiHo-nIecyanas cMech 2000 2,10
36 |['paBuiiHo-mecyaHas cMecs, ykperuierHas 10%

LHEeMEHTa 2000 2,02
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IIPHIIOXEHHE 6

(cnpasounoe)

NMAPAMETPBI UL ONPENEJEHAS PACYIETHOI O CYMMAPHOI'O
YN CJA OTPAJOXEHWIA HATPY3KH 3A CPOK CJIVKEBI JOPOXHON

ONEXTbI

Onpepesienne pac4eTHOro YHCIA AHel B roay M/t BLIYHCIEHHS CYMMapHOro
YHcAa NPHJIOKEHHRA pacdeTHOH HATPY3iKKH 32 NPOEKTHBIH cPOK CJIyxKObI
KOHCTPYKUHH

[1.6.1. Bxoasuwe B BplpaxkeHus 3.6 u 3.7 pa3pmena 3 OCHOBHOTO TEKCTa pac-
YeTHOE YHCJIO PacyeTHBIX JHEH B rogy (Tpm)l 3a MPOEKTHBIA CPOK CIYXOBI KOHCT-

pyxuu# (Tc;) ZOMKHO YCTaHaBNUBAThCA MO JAHHBIM CHELHATBHBIX PErHOHANBHBIX
HCCIE0BaHMH H 3aKPENIATHCSA B PETHOHANBHBIX HOPMAX, YTBEPXKIAaeMBIX B yCTaHOB-
JIEHHOM MOpsAKe.

ITpu OTCYTCTBMM perHOHANBHLIX HAaHHBIX NOMYCKaeTcs HCNONB30BATh IIpUBE-
JIEHHBIE HIDKE peKOMEHIaluuy i TablIuuHble JaHHbIE.

Ilpu OTCYTCTBHM pErvOHaNBHBIX HODM Ha TEPPUTOPHH PoccHu nomyckaetcs
WCHO0/b30BaTh faHHble puc.J1.6.1 n Tabn.IL6.1.

Ta6bnuna I1.6.1

PBKOMCHIlyCMLIe 3Ha4yeHHAd pre B 3aBHCHMOCTH OT MECTOIIOJIOXEHUA NOPOrk

Pexomennyemoe
Homepa n KOJIHYECTBO
pafloHOB pUMEpHbIE reor;zad)mecme TPaHHIIBI paCHBTHEIK Zel B
Ha Kapre paiioHoB
rony (T p()e)
1 2 3
1 3oHa pacnpocTpaHEeHHsA BEYHOMEDP3NBIX IPYHTOB 70
CEBEpHEEC CEMHIECATON NapaIen
2 CeBepHee nuHuH, coeunaomend Onery—Apxan-
rensck—Mesens—HapeaH-Map—inecTuaecsa T Me- 145
puaHaH—10 nobepexps EBponelickoii yacTu
3 CeBepHee THHMH, COeNHHAOMER MHHCK-
CwmoneHck-Kanyry-Pa3anp-CapaHCcK-COpOK BOCH- 125
MO MepUAHaH—10 JHHUHY, coenunstomei Onery—
Apxanrenbck—Mesenb—HapssH-Map

: PacueTHbIM cumuTaeTcs Je€Hb, B TEYEHHE KOTOPOro COYETAHHUE COCTOAHHUA IPYHTA
3EMJISHOI'O MMOJIOTHA IO BJIQXXHOCTH U TEMIIEpaType aC(baHBTOGCTOHHHX CJIOEB KOH-
CTPYKUHHU 00ecrneYuBaloT BO3MOXKHOCTh HAKOIUIEHHA OCTATOYHOH netbopMaqu B
TPYHTE 3EMJISTHOIO MMOJIOTHA MIA MAJIOCBA3HBIX CIIOAX nopoxmoﬁ O EXBI.
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[Tponomxenue Ta6. I1.6.1

1 2 3

4 CesepHee NUHEH, coenuHsomeil JIpoB-Kues-
benropon-Boponex-CapartoB-Camapy-OpeHGypr— 135
IIECTHAECATHIA MEpHAMAH 1O TMHHH paoHOB 2 ¥ 3

5 Cesepuee nuHUH, coenuHsmomei Poctos-Ha-J{ony—
Onucty—AcTpaxaHs 00 UM JIbBoB—Knes~benro- 145

pon—Bopouex—CapatoB—Camapa

6 FOxHee nuHun PocToB-Ha-J[oHy—-OnHcTa—AcTpa-
xaHb U EBpornefickoii 4acTH, 10JkHee COpOK Liec- 205
TOW MapajuieNiy I OCTalIbHBIX TEPPUTOPHH

7 Boctounas ¥ 3ananHast Cu6ups, dansuuit Boctok
(xpome Xabaposckoro # IIpiaMopckoro kpaés,
KamuaTckoii o6acTi), orpaHiueHHbIe ¢ ceBepa ce-
MUAECATOM napaiesnbio, ¢ 1ora COpox mecTol na-

130-150 (mens-
1IHe 3HaYEeHHs
JUIS LIEHTpanbHOH

YacTH)
pasnenso
8 Xa6aposcknit 1 [Tpumopckuii kpas, Kamuarckas 140
061acTh

Ilpumeyannsi: Suavenus eenununst Tpo, Ha 2panuyax pationos credyem npu-
HuMamby N0 HQUBONLUEMY U3 3HAYEHU.

[1.6.2. TIpu OTCYTCTBMH PErHOHANLHBIX HOPM DAacyeTHBIH CPOK CyXGbl KO-
POXHOH ONEXIbl JOMYCKAaeTCs Ha3HAYHUTh B COOTBETCTBHH C pEKOMEHOALMAMH
Tabn.J1.6.2.

Ta6nuua [1.6.2

Pexomennyemslit pacyeTHBIH cpok ciyObl KOHCTPYKLHH

Cpoxk ciyx6bl B JOPOXKHO-
Kareropus .
Tun nopoxHoi oxexast KIIHMAaTHYecKuX 30Hax T, €T
JOpOFH

LII 111 vy
I KanuranbHele 14-15-18 15-19 16-20
11 KanurtansHele 11-15 12-16 13-16
11 KanutansHble 11-15 [2-16 13-16
O6nerdyexHsle 10-13 11-14 12-15
v KanuransHeie 11-15 12-16 13-16
ObneryeHHble 8-10 9-11 10-12
v O6neryeHHrie 8-10 9-11 10-12

nepexofiHple 3-8 3-9 3-9
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I1.6.3. 3navenne xo03ddHUKEHTAa CYMMHpOBaHHA (IIpH OTCYTCTBHMH ApYIHX
JaHHBIX) cllefyeT NpHHUMATH 1o Tabn. I1.6.3.

Tabnuna [1.6.3
[TokazaTens H3IMEHEHHA 3Hauenne K, IpH cpoke CiIy)Obl NOPOXHOM onexbl
MHTEHCHBHOCTH JBIKEHHUS T, B rOHAX
1o ronau, 4 8 10 15 20
0,90 5,7 6,5 7,9 8.8
0,92 6,1 7,1 8,9 10,1
0,94 6,5 7,7 10,0 11,8
0,96 7,0 8.4 11,4 13,9 !
0,98 7,5 9,1 13,1 16,6
1,00 8,0 10,0 15,0 20,0
1,02 8,6 10,9 17,2 244
1,04 9,2 12,0 20,0 29,8
1,06 9.9 13,2 23,2 36,0
1,08 10,6 14,5 272 458
1,10 11,4 15,9 31,7 67,3
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[IPHJIOXEHHUE 7
(cnpasouroe)

METOJMKA ONPENEJIEHHS H HCIIOJIb3OBAHHUS
KO3®PHIUEHTA BJAI'OITPOBOJHOCTH I'PYHTA IIPH
NNPOEKTUPOBAHHMHU JOPOXXHOH OJXEXKbI

MeToanka 3KCrePHMEHTAAbHOTO onpejeeHns Ko3PPHIHEHTA
BJ1aronpoBOAHOCTH I'PYHTa

Meronuxa npexycMaTpHBaer onpefielieHHEe Ko3¢GHIMeHTa BIaronpoBOJHO-

CTH NPH HaYaJIBHBIX BJIAXXHOCTH H IUVIOTHOCTH 3a BpE€Ms yBIIaXHCHHA, Heoﬁxonmuoe
1S pacrnpefesieHHs BIXHOCTH B 06pa3sue OT NONHOH BNAaroeMKOCTH B eIMHHYHOM
3/leMEeHTapHOM 00BheMe HAa KOHTAKTHPYIOWEH ¢ KUAKOCTBIO [OBEPXHOCTH, JO Ha-
YaNbHOM BNAKHOCTH Ha €ro rpaHuue. YsnaxHeHde obpasla BefeTCs CHU3Y OT Mo~
JIep>KUBaeMOro CHH3Y YPOBHS BOABL MeTOM IpEANONaraeT BhIIONHEHHE CEAYIOLUX
rpadH4YHBIX 1 HA4YaIbHBIX YCJIOBHH:

1.

(g8}

HauansHas BMaXHOCTh H INIOTHOCTH IPYHTOBOTO 06pasua AOIDKHA BBITH pas-
HOMEPHO paciipe/iesieHbl [0 ero o6bpeMy.

[Tpu yBnaxkuHeHuun obpasua yepe3 HUKHIOI IIOBEPXHOCTH HE JOITYCKAETCS H3-
MeHEHH BIaXXHOCTH Ha ero BepXHeil IOBEPXHOCTH NIpH TOAXOAE K Hel QpoH-
Ta yBJIaXXHEHHS.

YanaxxeHue o6pa3siia NOHKHO NPOUCXOOUTH 6€3HAMOpHO.

Brinonxenue 3THX yClOBHH HOCTHraeTCs 3a CHET NMPHMEHEHHs NpUGOpa KOHCTPYK-
umk k.T.H. I.11.Co6ko. Cxema npubopa npescrapnesa Ha puc.I1.7.1.

Onpenenenne ko3 pHUHEHTa BIAarolIpOBOHOCTH IPYHTa HAPYIEHHOMR CTpyK-

TYypbl AOKHO NPOBOANTCA 110 cnezxyxomeﬁ METOOHUKE.

1.

o

w
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Ins ucnbitanus otéupaercs npoba rpyHTa Becom 2 Kr, BBICYIIHBAETCA H pas-
Me/bYaeTCs.

OI‘IpC}JCJ’IXCTCﬂ BUI TpyHTa, ero ONTHMajlbHasg BJIQXXHOCTh U MaKCHMalpHas
[JIOTHOCT.

BrICylIeHHBIH W pa3sMeNbYEHHBIA IPYHT yBIaXKHAETCA 4O ONTHMAIBHOH BiaxK-
HOCTH.

YBNaXHEHHbIA TPYHT 3arpyXaeTCsi B LMIMHAP-TPYHTOHOC, KOTOPhIA HaBHH-
4YuBaeTcs Ha TpyOKy ¥ BpallieHMeM PYKOSTH C BUHTOM YyIUIOTHSfETCH A0 Tpe-
Oyemoro k03 HIMEHTa YIUIOTHEHHUS.

®opma s QUIALTPA HAMNOJHAETCA KPYNMHBIM TIECKOM C TLIATEeSbHBIM BBIpaB-
HUBaHHeM 110 BHyTpEHHeMY 06pe3y (opmsl.
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Puc. I1.7.1. Cxema npubopa 0na onpedeneHus koshuuuerma e1azonposooHo-

cmu zpynma:

1 — mpybka; 2 — mapupoeannas npydcuna; 3 — yniomnaiowuii wumamn; 4- nao-
CKULl INEKMPU4ECKUll 0amuuK GRAHCHOCHU; 5 — pyKoAmKa ¢ sunmom; 6 — uzme-
PUMENbHAA WKANA NPYHCURbL; 7 — DAZLeMHbLIE WUTUROP-2PYHMOHOC; 8 — GepXIAR
Hacaoka wwiunopa-zpynmoHoca; 9 —~ UEHMPANLHAA uaAcMb  yWIUNdpa-
epynmonoca; 10 — cvemnas OHUWe6AA KPOIUWKA WWIUHOPA-ZpYyIMONOCA;
11 — ¢popma d0na urempa; 12 — xkpynnoii necox; 13 — coedunumensuaa mpy6ra;
14 — numawwan xamepa; 15 — nodsoorwan mpybra; 16 — numarowudi cocyo;
17 - gooomepnaa wkana; 18 — pezucmpupyrowguii npubop; 19 — pazvem mpybxu;
20 - muxpoamnepmemp; 21 — maiimep; 22 — mukpoOBM; 23 ~ ceemosoir unduxa-
mop; 24 — pezynupogouHsle pyuKU uUsMepumensHozo mocma; 25 — pescywas
Kpomka 0na ombopa npo6 zpynma HeHapyuwieHHOW CrpyKmypol; 26 — HUNCHAA
wKana mpyoxu )
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6. TIuraromuii cocyn 3aroNHseTcs TMCTWUIMPOBAHHOA BOJOH M HaBHHYMBAETCS
Ha TOABOAALLYIO TPYOKy nuTaromed xaMepsl. Ilocme cTaGuIM3alEN YPOBHA
BOABI B NMUTAIOLIEM COCYIE O BOAOMEPHOH IKale OTMEYaercs €€ MCXOAHBIA
ypoBeHb Hy,.

7. 1unuHAp-rPYHTOHOC HaBHHYHBAETCA HAa TPYOKY TaK, YTOOBI YIUIOTHSIOIIMHA
IITaMIl ¢ ZaTYMKOM BJIAXXHOCTH CBODOAHO OITyCKANCs Ha MOBEPXHOCTH IPYH-
ToBOroO 0fpasna.

8. K pazpeMy TpyOxu NOACOeAMHACTCS KOHTAKTHbIH IIHYD M3MepHUTeNbHOro 6510~
Ka, MPOU3BORMTCS €TO BKIIIOYEHHE. PeryHpoBo4HOH pyuykol H3MEPHTEILHOTO
Groxa cTpenka MUJIIMaMIIepMETPa BBIBOAHMTCS B IOJOXKEHHE, COOTBETCTBYIO-
Lyee HyJIEeBOM OTMETKE KAk,

9. CHuMaeTcs mHMImeBas Kpblka H TpybKa ¢ LHIHHAPOM-TPYHTOHOCOM YCTa-
HaB/IHBaeTcs B popMy Als ¢unsTpa. Brimouaercs Taiimep.

CpabarbiBaHue daT9HKa BIAXHOCTH, HHAMUHPYEMOE 3BYKOBHIM H CBETOBBIM
CHTHAJIOMH, CBHIETENBCTBYET O 3aBepLICHHH YBIAXHEHHH, NI0CNE Yero no BoAOMep-
HOM IlIKaJle OTMeYaeTCs KOHEYHBIH ypoBeHsb Boasl Hy B mutatoweM cocyne. ITo pas-
uuue nokasareneit Hy u Hg onpexensierca xomudyecrso pmuTaBlueficd B obpasen
TpyHTa BOABI (q).

Bpems yBnaxueHns obpasua (t) onpenesnsercs Mo Noka3aHHo TadMepa, aBTo-
MaTHYeCKH OCTaHaBIWBaeMOro IIPH cpabaThIBAHHH JATIHKA BIAKHOCTH.

Borucnense ko3 @HuuenTa BIAronpoBoAHOCTH Kpy IPYHT2 NPOU3BOAMTCA
110 3aBHCUMOCTH:

2
4 q }
Kap = |- , (IL7.1)
M 3,14-d4-[ { pCK(W”B_WD

rne Wpp — BIQXHOCTD, COOTBETCTBYIOIIAS TONHOMN BIAroeMKOCTH, (0. ell.), BhIYHC-
nsetcs no Gopmyie:
W= 1/ pck - /A, (I.7.2)

rae A - yznenbHas INOTHOCTB YaCTHL IPYHTa, r/cm3, paBHas 2,68 a1 cynecei;
2,70 — ans CYriMHKOB; 2,72 — ANA TJHH,
t — BpeMs yBiaaXKHeHHs, Yac;
q — KOJIMYECTRO BIMTABILEHCS BOAEI, T;
Wy — HayaypbHas BNaXHOCTh IPYHTA, JOJLEN.;
d — fuaMeTp rpyHTOBOTO 06pa3lla B [PYHTOHOCHOM CTaKaHe, paBHbIH 2 cM.
Jns nonyvenus 3HadeHus Kgy ¢ TpeOyeMoii 10BEPUTENEHOCTHIO HEOBX0AHMO
IpoBeNleHNe He MeHee IATH HchbTaHui. IIpu sToM 06paboTka U3MepeHHH AODKHA
BECTHUCH B TaKOH [TOC/I€N0BATENBHOCTH:
1. BBIYHCNAETCH CPEAHEE IKCIIEPUMEHTANBHOE 3HAYCHHEe KO3 PUIIMeHTa Bia-
ronposoanocty (Kajicp) MO pe3ynbTataM n HCITBITAHAI;
2. BBIYHCIAETCH CpEHEKBaApPaTHYHOE OTKIOHEHHME (8);
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3. BBIYMCIIAETCS BEpXHAA IpaHHUA A Kod(¢HLMEeHTa BIarompoBOINHOCTH,
COOTBETCTBYIOIIa OAHOCTOPOHHEMY MOBEPHTENIHHOMY HWHTEpBaly IpH
ypoBHe 3HauumocTHd o = 0,05 o popmyne

Kans = Kancp * tn-12- S /¥, (IL7.3)
TA€ ty.] 5 — K03 dHIKMeHT CTHIONEHTa A4 YPOBHS 3HAYHMOCTH H CTENIEHH CBOGOIbI
au(n-1).

HcnoabioBanne ko3 dHIHEHTA BJIAroNPOBOAHOCTH
AJis onpeae;IeHHsl BeJITHYHHbBI MOPDO3HOI'0 My4Ye€HHsI H TOJIUIHHBI
TeMJIOH30/JIHPYIOLIEero CJI0s

B cooTBeTCTBHM C AaHHOH METOAMKOH NMPY NMPOrHO3MPOBAHHH BESMYHHBI MO-
PO3HOro Ny4eHHs MpeIyCMaTpUBaeTCs HOCIeNOBaTeNbHOE OMNpeNeNeHHe CpenHeii

OCeHHel BNaXHOCTH IpyHTa pabodero cnos (Wocep), XapaKTEPHCTHKH CKODOCTH
npomep3anus (), cpenred BeceHHed BIAKHOCTH (Wgeccp). [IpH 3TOM yuuThIBatOTCS
NPONOKKHTENBHOCTh [IEPHOJa OCEHHErO BIArOHAKOMIEHHA (tgn), MPOMOIDKHTENb-
HOCTh MEpHOJia NPOMepP3aHKs (lyp), PACYETHOE YHaNeHHe BepXa 3eMISHOrO MONOTHA

OT YPOBHS I'DYHTOBBIX (WJIH HOBepXHOCTHBIX) Box (hy), XapakTepucTHka CypoBOCTH
3UMHero nepuoja (o), BeIpaxaeMas CyMMO#H Ipafgyco-CyTOK OTPHLATENLHOH Temme-

patypsl Bosgyxa. B tabn. I1.7.2 npuBeneHs! 3Ha4eHHS tgy, thp, U G M1 65 MyHKTOB
Poccun. Tlpy OTCYTCTBHH B NepedHe HYXXHOro NMyHKTa 3HayeHHE 3THX XapakTepu-
cTHK 6epyTca ans 6nuxaliiero o reorpapHuecKoMy paclioioXeHHIO yHKTa.

Benuunna Woccp onipenensercs no dopmyie:
Wocep = Wo + Wory (Wns -Wo), (I1.7.4)

roe W, — HaydanpHas BJIaXXHOCTh MPYHTa 3€MIITHOTO [TOJIOTHA (BeCoBas, HONH
€ AHHULBI);
Wpp — BIQXHOCTE [IOJIHOM BIIAr0eMKOCTH IPyHTa (BecoBasi, I0IH
€ XHUHHLIBI);
AW ory — OTHOLLICHHE OCEHHEro NpUpalleHHus BIaXXHOCTH K MAKCUMAIIBHO
BO3MOXXHOMH BENHYMHE NPUPAILEHHUS BIAKHOCTH IPYHTA.
BenuunHa W g BEIYHCIAETCA U3 COOTHOLIEHHS:

1
W — -
™ Peyx

, (IL7.5)

[H€  Peyx — INIOTHOCTB CYXOTO IPYHTa, I/cM
A — IIIOTHOCTB CKENETHBIX YaCTHUL IPYHTA, HaXOAlasics, KaK IpaBuIIo,
B npenenax 2,67 -2, 73.

Benuunna AWy YCTaHaBIHBaeTCs Mo HoMorpamme puc. [1.7.2 B 3aBHcHMO-
CTH OT apaMeTpa
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Benu«suHa oTHowenuy hy/hy,

Puc. I1.7.2. Homozpamma ona Wy, npu 3nauenunx Fop om 0,1 0o 1
Kpn tpr
Fon = - 5
hg
I[NapameTp /g NpHHMMaeTCH N0 JaHHBIM H3bICKaHWi (06cnenosaHuii), a napa-

MeTp ha, HeOOXONUMBIH 1A UCMONB30BaHUs HoMorpaMMsl puc I1.7.2 , onpenensercs
no gopmyne

(1L.7.6)

ha= 160 - hy, (IL7.7)
rae hpo — cyMMapHas TONILMHA CIOeB JOPOXHON OREXIbL, CM.
Cpenuee 3HaueHne BeceHHEH BNAXHOCTH Weccp HAXOAMM 3 BEIDAKEHUA:
WBeccp =Wp+ (Woccp -Wy) G (IL7.8)

rne Wy, — BlaXHOCTb IpyHTa N0 JKUAKOH (asze B 30HE NEPBUYHOTO JLAOBBIIENCHNS
(npu Temnepatype rpynta ~0,5 ... —1,0'°C). 3nauenus Wy, ans pasHbix
IPYHTOB IpHBeeHs! B Tabnnue 11.7.1;
C — ko3¢ duumenT, onpenensemsidt no rpaduxy puc. I1.7.3 B 3aBHCUMOCTH OT
BEJHYHHBI KDHTEPUA 3HMHEr0 BJJArOHAKOIIIEHHS Z, BhIYUCIAEMOTO, B
CBOIO O4epe/ih, U3 COOTHOLIEHHS:

_ a
2= = (11.7.9)
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Puc. I1.7.3. I'pagux ons onpedenenua koapgpuyuenma C, ucnonssyemozo ons
8bIYUCIICHUA BeCEHHEN §NANCHOCMU

XapaKTepHCTHKa CKOPOCTH NPOMEpP3aHHUs FPYHTa 3eMIIIHOTO [OO0THA 0L Onpe-
neseTcs U3 COOTHOILeHUH:
ITpu ko3 puuMerTe BNAronpoBOJHOCTH rpyHTa 10 2,0 CMZ/‘I:.
17151 aBTOMOOHBHBIX Hopor [ Y, 9xareropnﬁ
a=324+c" "-0,05hs, (11.7.10)
rae  hg— TonuwmHa ci0s 3QGEKTUBHOH TerUIOU30MALMH (IEeHOMNACT, NEHOMIIKC),
cM;
O — XapaKTepHCTHKA CYPOBOCTH 3HMHEr0 Nepyofa, onpelensiemas Mis
COOTBETCTBYIOWIEro persoxa u3 tabmunsi [1. 7.2;
[ aBTOMOOHIIBHBIX HOpOr 1&10791v KaTeropui
a=324+c" "-0,013 b, (IL7.11)
TAe hg— TOMWHHA CNOs TEMNOU3OMALMH TONKO H3 MECTHBIX MaTepHaOB
(xepaM3HT, KepaM3uTOGETOH, UIaK, 30JI0UUIaK0BasA CMesb, YKPEIUIEHHAs
LEMEHTOM H Ap.);
ITpu Ko3bdHIUHEHTE BAAroNpOBOAHOCTH rpyHTa 2,1 — 5,0 eM™/u:
ans gopor I - III xareropuit a = 1,24 + 0,72 - In 6 — 0,05 - hg; (I11.7.12)
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zas gopor [V — V xareropuit « = 1,24+ 0,72 - Ino - 0,013 - h,. (IL7.13)

Ipu Fg, > 1 Wopy NPaKTHYECKH He 3aBUCHT OT hy/hy, 103TOMY NpHBOIHM Clie-
ayouryo Tabnuuy 3HaueHu# Wory B 3aBUCHMOCTH OT Fj.

Fop 1,0 1,2 1,4 1,6 1,8
Worn 0,95 0,96 0,97 0,98 0,99

Ipu Fgp > wind = 2,1M0XHO NPUHATE, 4TO Wory = 1.
Tabnupa I1.7.1

3uayeHus BraxxHOCTH Wy ¥ Wy IS Pa3/IHYHBIX TPYHTOB

['pyHT Wy Wis hyp
[Tecok nrineBaThiit 0,03 - 0,04 0,02 80
Cyniech TspKenas bUieBaTas 0,09 - 0,10 0,06 130
CyTrIHHOK JIErKHIf NbUIEBATHIR 0,12-0,13 0,08 120
CyTIHHOK TSXeNbi NblIeBaThli 0,13-0,14 0,09 140
["nvna neuiesartas 0,19 -0,21 0,16 150

hyp — kpuTHueckas riay6uHa, npd KOTOPO# Mpolece NMyYeHHs NMpeKpaiaeTcs.

B cnyyae, ecnu hpp > hyp, B pacyeT BBOAAT hyp = hpp.

['pyHTEHI, XapakTepH3yloLIMecs 3HaYeHHeM KO3 (UIHEHTa BAaronpoBOAHOCTH
6oiee 5,0 cm/4, MpH HEONArONPUATHBIX IPYHTOBO-THAPONIOTHYECKHX YCIOBHAX, KaK
NpaBuIO0, He JOMKHBI MPUMEHATHCA AJIS YCTPOHCTBA 3¢MIISTHOTO MTONIOTHA.

Pacuer BO3MOXHOH BENHYHHEI MOPO3HOIO NMYYEHHs MOBEPXHOCTH AOPOKHOr0
TIOKPBITHA BENETCA C UCIIONB30BAHUEM 3aBUCHMOCTH:

A -
hpyy = m; d (1,09 Wagcer — Wiz )- Wap - Wi ), (I1.7.14)

rae  hpp — ryOvHa npoMep3aHUs IPyHTa, CM;
3
q — IMIIOTHOCTb CYXOro I/CM " ; IPyHTa, I/cM;
3
d —NNOTHOCTS BOABI, T/CM
Why3— BIaXHOCTB (BecoBas), COOTBETCTBYIOLIAS HesaMep3aiolle# Boze,
TpUHHMaeTCA 110 BUAY IpyHTa U3 Tabun. I1. 7.1;
Wi — BI2XHOCTD (BecoBas) ONHOH BNarOEMKOCTH, BHIUHCISEMAs B CBOIO
oyepens U3 cootHowerus (I1.7.5).
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Honxas riy6uHa npomepsanus rpynTa hpp onpeensercs U3 CREQyIOMHX Co-
OTHOUIEHHH: NMPH OTCYTCTBHH TEMNOM3OIALHOHHBIX CIIOEB B COCTaBE AOPOXKHOIL

O4EeXAbI
hrp = o[ty 24 (T1.7.15)

IpH UX HATHYHH
hpp =(150,6 +0,0027-6) - (13,93 - 0,0067-5) hs-B, (T1.7.16)
rae B =1 npy HCTIONIE30BaHKH B Ka4eCTBE TEIIOW30ISALMH MEHONACTa WAH MEHO-
II3KCa;

= 0,25 npu TEMIOU3OMALNY H3 MECTHBIX MaTepHAIIOB.

Benuuuna otHoweHust Wecep /Wr, Tie W — BA@XHOCTE IpyHTa 3eMJISHOIO
NONOTHA Ha IpaHHLE TeKYYeCTH, B COOTBETCTBHH C JAHHOH METOAMKOH MOXET HC-
M0J1530BaThCA B KaUECTBE PACYETHOH OTHOCHTENBHOH BIAXXHOCTH MPU ONpeleNeHHH
MPOYHOCTHBIX H AeOPMALIHOHHBIX XapaKTEPUCTHK IPYHTa paboyero cnos.

Tabauna I17.2
KaumaTH4eckHe XapaKTepHCTHKH pernonos Pocceun

VenosHble 0603HaYEHHA: tgn — IPOAOJDKHTENBHOCTS TIEPHOAa OCEHHEro BlaroHaKot-

NeHHUs, 4acsl; tnp — MPONOKATENLHOCTD NEPHOMA NIPOMEP3aHHs, CYTKH; G - CyMMa
rpagyco4acoB OTPHLATENLHOH TeMIepaTypsl, yMHOXeHHas Ha 0,001

ITynxr tan top G
AJIeKCaHAPOBCK 840 230 63.30
ApXxaHrensck 672 261 55.12
barpapux 960 310 169.14
Benropon 1392 137 16.22
benoropka( JleHuHrpaackoit) 1056 250 36.00
Bucepts( CBepaoBckoit) 648 283 73.35
Bannait 1176 234 36.69
Bnagumup 528 240 44.16
Bonorzaa 1464 199 38.21
Boponex 1176 124 15.28
Bsitka 936 232 55.31
Enuceiick 816 262 109.41
HBaHoBo 720 254 48.36
Wenens (Ceepanosckoit) 1296 182 47.17
VbkeBck 384 251 58.63
HpKyTCcK 1512 264 98.42
Howxap-Ona 240 259 59.26
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OxoHuanue Tabn. [17.2
263

Kazans 384 53.02
KanuauHrpan 1776 245 52.92
Kanyra 1320 | 225 | 10.44
Kannanakiua 768 211 30.38
[ Kunrucenn (JIeHMHIDa/ICKOH) 1272 239 30.21
Kucenencx (Kemeponcxo#) 0 262 72.10
Koctpoma 1464 151 28.27
Kypran 480 173 51.76
Kypex 1440 | 139 17.12
Maranag 1872 250 70.00
Mesens 624 274 65.76
MHuHYCHHCK 264 261 86.86
Mocksa 1248 170 28.02
MypMaHcK 912 255 35.90
Hosropoz Benuxnit 1680 151 28.03
HuskKHEBapTOBCK 720 275 94.59
Huxuuit Hosroposn 1440 182 26.21
Homunck (Knposckoit 061.) 312 254 57.71
Hopex(AMypcko#t) 1704 260 132.29
Orypuoro (HosocuOGHpCKOH ) 192 271 81.52
Openbypr 0 240 56.83
TTapa6ens (Tomckoit) 816 274 91.19
TlepMb 0 192 47.00
[len3a 1152 259 50.56
[etepOypr 1632 160 20.48
[lerpo3aBoAck 1128 219 35.39
Topeuxoe (Yysauns) 480 96 4881
TlckoB 1272 189 21.47
P>xeB (TBepckoii) 1008 241 40.10
PoauHo (AnTaickHi kpai) 0 248 70.23
PribuHCK 1152 231 41.40
PszaHb 864 193 29.64
Camapa 96 206 41.20
CapaHck 0 250 49.20
Capatos 168 199 36.30
Cmonenck 1536 244 38.26
[ Cypryr_ 624 281 94.58
ChIKTBIBKAD 600 268 69.47
TamboB 1368 142 23.17
Tumupsasesckuit (ITpumop. kpaid) 1848 228 71.14
Tyna 936 205 29.52
Ynau -Yne (Bypartus ) 0 238 94.44
Y pAHOBCK 240 256 54.07
| XanThI-MaHcuiick 672 266 85.55
Yexynna (XabapoBckuil Kpaii) 1800 261 141.15
Yenabunck 240 173 36.54
Yura 1344 275 129.36
Yummel (bamkoptocraH) 192 263 62.28




[IPHJIOXEHHE 8

(cnpagouroe)

HNPUMEPHI PACYETA

Ipumep 1.

Tpebyercs 3anpoeKTHPOBATh NOPOXHYIO OLEXAY [NPU CIAEAYIOWMX HCXOMHBIX
JIaHHBIX:

Jopora pacrnosnaraercs Bo II [OpoXHO-KIMMaTHYeCKOH 30HE, B MOCKOBCKOit
obacTy;

KaTeropus aBToMOOHIIBHOI Koporu — I;

3afaHHBLA CPOK CIyX6bI HOpoXKHO# ofexabl — T¢, = 20 neT;

3agaHHas HagexHocTs Ky = 0,95;

npuBefieHHas Kk Harpyske tumna A (Ilpunoxenune 1 Ta6n. I1. 1.1) uxTeHcus-
HOCTE [BH)XeHHs Ha KOHel cpoka ciyxObl N, = 3200 apr/cyT; npupaiuenue
HHTeHCHBHOCTH q = 1,04;

IpyHT paboyero cios 3eMITHOTO MOJOTHA — CyIeCh MbUIeBataf C PacyeTHOH
BaxXHOCTBIO 0,7 W, OTHOCHTCS K CHJIBHONYYHHHECTHIM [PYHTAM.

MarepHaln i OCHOBaHHA — L1eGeHOouHO-TpaBUifHO-flecdaHas cMech, o6pabo-
TaHHad [eMeHToM MapkH 20.

BBICOTa HACBINH COCTABJIfET 1,5 M, TOMNIIMHA NOPOXKHO#H onexasl — 0,60 M.
cxema yBIaKHeHus paboyero cnos 3eMisHoro noiotHa — I11.

riTy61Ha 3aneraHus IrpyHToBbIX Box — 1,1 M.

Pacyer Ha NpOYHOCTD.
1. BrryncnseM cyMMapHOE pacyeTHOe KOJHYECTBO NpHUIOXKEHHH pac4eTHOH Harpys-
KH 32 cpok ciayx0s1 o popmye (3.6):

K
= c -
sz =0,7 NP s TpdeKn' rae K. = 29,8 (Tlpunoxenne 6 ta6bn.I1.6.3).

Tpoz = 125 pueit (1a6n.I1.6.1), Ky = 1,49 (1abn.3.3)

29,8

ZNp =0,7-3200. ——-125-1,49=7179 494 agBT.

1,041

2. TlpenBapuTeNbHO Ha3Ha4YaeM KOHCTPYKUMIO M DAacyETHBbIE 3HAYEHHS PacUETHbIX
napameTpoB:

s pacdera no Jomyckaemomy ynpyroMmy mnporu6y (IIpunoxenue 2
Tab.I1.2.5, [Tpunoxerue 3 Tabn.I1.3.2 u ITpunoxenue 3 Tab6n.11.3.9);

IUIs pacyeTa 1o ycioBHio caBuroyctpoiunBoctH ([Tpunoxenne 2 tabn.I1.2.4,
ITpunoxenne 3 Ta6n.I1.3.2 u Ipunoxenue 3 1a61.11.3.6);

IUIS pacyeTa Ha COMpPOTHBIEHHE MOHONHUTHBIX CIOEB YCTaJOCTHOMY paspyilie-
HHIO OT pacTsaxeHud npy n3rube (Ipunoxenue 3 Ta6n.I1.3.1 n Ilpunoxenwue 3
Ta6n.I1.3.6).
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Ne [Marephan cnos h | Pacuer | Pacuer | Pacyer Ha pacTsixkeHHe npH usrube

ciod, | Ha pom. | mo ycn. | E, MIla |Ro, MIla a m
cM | ynpyr. | caBuro-

nporuby,| ycr., E,
E, MIla Ia

1. |AcdanpTobeTon
rutotHei Ha BHJ
Mapku 60/90 4 3200 1800 4500 9,80 5,2 5,5

2. |AcdansToderon
nopucthlit Ha BHJ{
Mapku 60/90 8 2000 1200 2800 8,0 59 43

3. |AcpanbTobeToH
BBICOKOTIOPUCTHIN
Ha BH]| mapkn
60/90 22 2000 1200 2100 5,65 6,3 4,0

4. [YxpenneHHas 1e-
GeHOYHO-
rpaBMiiHO-
necyaHas cMech 26 420 420 420 - - -

S. |Cynecs nbinesaras
Wp=0,7Wy - 46 46 46 - - .

3. PacyeT no ponyckaeMoMy ympyromy nporu0y BeeM MOCIOHHO, Ha4MHas C MOA-
CTHJIAIOIEro IPyHTa IO HoMOrpamMMe puc.3.1:

2

E, E®
E3 Eweﬁ 420
no INpunoxenuo 1 Tabn.I1.1.1 p=0,6 MIla, D=37 cm

he  h“% 26
Db "3 00
web
°6u__ 29 E40 =0,29-420=122 MTTa
Eweb‘
ye a6
’)ﬂ=EO°“‘ 12 g0 A2
T Eg pay 2000 7 D 3777
£33
00U _ 018 EZ23 =0,18-2000 =360 MITa
£963 g
/by
3)Q~Eo6u4 360 )1 h¥%2 g 022
Eq ga6; 2000 D 37




“/‘i;’ = 0,24 - 2000 = 480 MTTa

00

=0,24 E
2

a6
Ey _Eooy _480 o o A _4

4) 28— = =0,1 =—=0,1
) Eg  pafb 3200 D 37
E
o6 - _ _ _
a6y =0,165 Eoiy =0,165-3200 =528 MITa

5) Tpe6yemsIit Moayib YIPYTOCTH ONpeneiieM no dpopmyne (3.9):
Epp =98,65[1g(Y. Np - 3,55]= 98,65[1g 7179494 — 3,55] = 326 MITa

6) Onpenensem k03¢ GUUHEHT IPOHHOCTH MO YIIPYroMy APOruoy:

Bou _ 528 _ ¢
Ep 326

Tpe6yemslii MHHUMAIBHBIR KOIQGOUIHEHT IPOYHOCTH [N pacyera Mo AOIyc-
KaeMoMy ynpyromy niporuby — 1,30 (tabn.3.1).

Credosamensvro, 8blOPAHHAR KOHCMPYKYUA YO06/IemEopaem YCA08UI0 NPOYHO-
cmu no QONycKaemomy ynpy2omy npo2uby.

4. PaccuuThIBa€M KOHCTPYKIHKIO ITO YCIOBHIO CABHIOYCTPOMUHBOCTH B IPYHTE.

JeficTByromye B rpyHTe aKTHBHBIE HAlIPS)KEHUS CABHIa BBIYHCIAEM

no ¢opmyne (3.13):

T=T4-p

Jina onpenmenenHus T, NpeNBapUTENbHO HA3HAUEHHYIO HOPOKHYIO KOHCTPYK-
MO IPUBOAMM K ABYXCJIOMHOM pacueTHON MOLENH.

B kxayecTBe HHXHEro cnos MOAENH NPUHHMAaeM IPYHT (Cynech nbliesaras)
co cremylowHmu xapaktepuctikamu: (mpy W,=0,7Wy u XN,=7 179 494 ast.)
E, =46 MIla (ta6n.I1.2.4), ¢=12° u ¢=0,004 MITa (tab1.I1.2.4).

Mogayns ynpyroctd BepxHero cios MoAefH BblUMciseM no ¢opmyne (3.12),
rI€ 3HaYeHUs ModyJeil YNpYrocTH MaTepHaloB, COREPXKAIUHX OPraHHYECKoe BSKY-

uee, HazHavaeM no Tabn.J1.3.2 npu pacyetHoit Temnepatype +20°C (1adn.3.5).
_1800-4 +1200-30 +420- 26

Ey %0 =902 MIla.
E h
[o oTHOLIEHHAM ﬁ = % =20,0 u —DB— = 2_(7) =1,62 u npu ¢=12° c noMmouwsi0

HoMorpamMs! (puc.3.3) HaxomuM yZHelbHOe aKTHBHOE HaNpmKEHHE CABHIa OT elH-
HUYHO# Harpysku: Ty = 0,015 MI]a.

Taxum obpasom: T =0,015-0,6 = 0,009 MITa.
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[pesienbHOe AKTUBHOE HanpshkeHue cpura Ty, B rpyHTe pabouero cnos onpene-
aseM 1o popmyrne (3.14), roe Cn = 0,004 MITa, Ky = 1,0.

Zon=4+8+22+26=60 cm.

@er=35° ([Tpunoxenne 2 Ta61.2.4)

4ep=0,002 xr/ent’

Tnp = 0,004+0,1-0,002-60-1g35° = 0,0123,
rae 0,1 — xoadouumeHT s nepesoga B MIa.
K = 0,0123
"P 0,009
CneoosamenvHo, KOHCMPYKYUR y008Nemeopsem YC08uio RPOYHOCMY O COBUZY.

5. PaccunThiBaeM KOHCTPYKILHIO Ha CONPOTHBIEHHE MOHOIHMTHBIX CJIOEB YCTAaNo-
CTHOMY Pa3spylIeHHIO OT PacTsHKEHNs Iy uarube,

Pacuer BBINOJHAEM B CIEAYIOLEM TTOPSALKE:

a) [TprBOMM KOHCTPYKLMIO K ABYXCIOMHOM MOMENH, Ile HIKHUHA clioit Monenu —~
4acTb KOHCTPYKIHH, PACTIONOXEHHAs HUXE NakeTa achaJbTOOETOHHBIX CIIOEB, T.e.
weGeHOYHOE OCHOBaHHUE H TPYHT pabodero cios. MooyIb ynpyrocTH HIXHETo CIOS
orpeneseM no HoMorpamme puc.3.1.

E, = B4 =122 MITa

061y

=1,36, 4to 6onpiwe K,” =1,00 (tabn.3.1).

K BepxHeMy CJIOIO OTHOCAT BCe achanbToOeTOHHbIE CIOHU.

Moayns ynpyroctd BepxHero cmost (hg=34 cM) ycraHaBnuMBaem no ¢opmyie
(3.12)
_ 4500-4+2800-8+2100-22

E, 74 = 2547 MIla
h E
6) Ilo oTHoWEHHSIM FB = %ﬁ; =092 u -E—Z = 21i2422 =209 nmo Homorpamme

puc.3.4 onpenenseMm o, =0,75.
PacyeTHOe pacTarnsaoiee HanpsHKeHHe BeIYHCIseM o Gopmyrne (3.16):
G, =0,75-0,6-0,85=0,38 MIIa.
8) Beluncnsem npenensHoe pacTArHBaiollee HanpskeHnue mo dpopmyie (3.17):
npu Ry=5,65 MIla ans HuxHero cios achansToberonHoro naketa (Tabn.J1.3.1)
ve=0,10 (Tabn.I1.4.1)
t=1,71 (tabn.I1.4.2)
v
k; = ——= (dopmyna 3.18)
mfz N »
m=4; a=6,3 (1abn.I1.3.1); N,=7 179 494 asr.,;
6,3
ky=—2-—=0,122
47179494
k; =0,85(Tabn.3.6)
Rn=5,65-0,122-0,85(1-0,1-1,71)=0,49 MIIa
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R
N 054—141 qT0 O0JbLIe, YeM K,,p =1,0 (Tabn.3.1).

o, 038
Credoeamenso, 8bIGpaHHAA KOHCMPYKYUA YOOE1emeopsem 6cem KpUumepusa
npouxocmu.
IIposepka koHCMpPYKyUU HA MOPO30YCMOLNUBOCTTb
Koo duuuent rennonpo-
Marepuan Tomwuuna cnos hopg), M BOAHOCTH Agp(i), BT/(MK)
(Tabn.J1.5.1)
[InoTtHsl# achansTobeToH 0,04 1,40
HopucTslit achansTobeToH 0,08 1,25
BelcokonopucThiit
acthanbTo0eToH 0,22 1,05
YkperuieHHas weGeHoYHO-
rpaBHIHO-NIECYaHAas CMeCh 0,26 2,02

1. Tlo xapre puc. 4.4. HaXOMM CPeNHIOIO ITyOUHY NPOMEP3AHHS Zpp(cp) AN YCIOBHH
r.Mockssl 1 no dopmyse (4.3) onpesnenseM rny6UHy npoMep3aHHs AOPOXKHOMH KOH-
CTPYKLMHA Zpp:
Znp = Znp(ep)' 1,38 =1,4- 138 =193 M~ 2 Mm.
2. ing rmy6uHsi npoMep3aHug 2 M 0 HOMorpaMme puc. 4.3 1o Kp1BO# UIA CHIIBHO-
IIy4YHHUCTHIX IPYHTOB OMIpeeNseM BeTHIHHY MOPO3HOTO ITyUeHHs AJIs OCpeIHEHHBIX
YCNIOBHH:
lnp(ep) = 8,5 em.
[To tabnuuam # rpapuxam Haxomum koddouumentsl Kyrg = 0,61 (puc. 4.1);
Kpg = 1,2 (1261.4.4); Krp = 1,1 (puc.4.5); Kyarp = 0,92 (puc.4.2); Kgy = 1,1 (puc.4.6)
ITo dopmyne 4.2 HaXoAMM BETUUUHY NMy4YEHHS ANA JaHHOH KOHCTPYKLMH:
lnyy = Inyu(ep) Kyrs Kan Krp-Kuarp-Kaa = 8,5-0,61-1,2:1,1-0,92:1,1 =6,9 cm.
TockonbKy And AaHHOro THNa nopoxcﬂon ONEXBl DOMYCTHMAs BETMYHHA MOPO3-
HOTO Ny4eHHs cornacHo Tabu. 4.3 cocTaBaseT 4 cM, CrelyeT Ha3HAYHThL MOPO303a-
LIMTHBIH CJI0H ¥ BBINOJHHTE PACYET ero TOMLIMHBL.
3. IlpenBapHTeNbHO OPHEHTHPOBOYHO OMpeneNsieM HeoOXOAUMYIO TOJNIIHHY MO-
PO303aLIMTHOTO COA NPH AOMYCTHMOH BeJTHYHHE MOPO3HOTO MyYeHHs lpon = 4 cM.
JIns sTOro ompenenseM BeNUYHHY MOPO3HOrO My4YeHHS IUIA OCPEeNHEHHBIX yCIo-
BHH, TIpY KOTOPOH My4eHwe AJi JaHHOH KOHCTPYKLHH He MpeBbllaeT 4 cM:
lnyl{.cp = l(non)/(KyrB‘Knn‘Krp‘KHarp’KBn) =4:(0,61-1,2-1,1-0,92-1,1) = 4,9 cm.
Tlo HoMorpamme puc. 4.3 onpenensem TpeGyeMYyIO TONIUIHHY AOPOXXHOH OAEKIbI
hog = 0,92 M, OTCIONA TONLKMHEA MOPO303aLUMTHOIO CNOst hypy = 0,92 - 0,60 = 0,32 m.
Ins yrounenus TpeGyeMo# TONUIMHBI MOPO303aLINTHOIO CiOs BBIMOJHAEM pac-
4eThl C Y4eTOM TeIUIopU3MUYECKHX XAPAKTePUCTHK OTAENbHBIX ciioeB (Tabn.Il.5.1).

3apaemcs hyp; = 0,30 m.
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4, JInd MCIIONIB30OBAHHA B MOPO303alllHTHOM CJIO€ Ha3HAYaeM MEeNKO3EPHHCTHIMN ne-
COK ¢ KO3 bHIHEHTaMH TEIUIONPOBOAHOCTH Ar = 1,91 BT/(MK) u Ay = 2,32 B1/(MK)
COOTBETCTBEHHO B TANIOM H MEP3JIOM COCTOSHHAX H ONpeAeNsieM Acp!

Aep =(1,91 +2,32)/2 = 2,12 Br/(MK).

5. Tlo ¢opmyne (4.7) onpenenseM TepMHYECKOE CONPOTHBIEHHE JOPOXHOM ofe-
KIbl 6€3 MOPO303aLMTHOTO C10s

Ron(o) = i hon(iyAon) = 0,04:1,40 +0,08:1,25 + 0,22:1,5 + 0,26:2,2 =
i=]
= 0,43 (M* K/B1).
6. TTo xapre usonuHuMA puc. 4.5 onpefenieM HoMep H3OMHHHH — V.
7. Ilo Ta611. 4.9 Haxomum Cpyy = 1,35.
8. Ilo Tabn. 4.10 npu obmeii Tonu#e TOPOXHOH oaexasl hoy = 0,90 M ans
CHJIbHONTYYHHHCTOTO rPyHTA IPU NOMOLM UHTeprosuun onpenensem Cp = 0,61.

9. Beraucnsiem otHoweHHE Lyoy/(Cryy-Cy) = 4/(1,35-0,61) = 4,9 cm.
10. TTo Homorpamme pHc. 4.6 onpezieseM METOIOM HHTEPIONAIUH [IPHBEAEHHOE
2
TepMHYECKOe CONpoTHBIeHHe Rpp = 0,60 (M~ K/BT).

11. Tlo Tabn. 4.7 Kop = 1,0; Ky = 1,0 (m.4.11); § = 0,95.

12. Tlo opmyste (4.8) Rog(rp) = RupKog Kyan-8= 0,57 (u” K/Br).

13. ITo popmye (4.6) hys = (Roa(rp) — Roa(o))-Aups = (0,57 - 0,43)-2,12 = 0,29 m.

14. Tlockoneky pa3sHHIA MeXAy MOTYYEHHBIM M 3a[aHHBIM 3HAUEHHAMH hy, He
MPEBBILIAET 5 CM, NPHHAMAaEM hy, = 0,30 M.
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IIpumep 2.

1.

3ananue: TpefyeTcs 3alpPOEKTHPOBATH JOPOXKHYIO OAEXKIY NpH CIELYIOUIMX

HCXOIHBIX JAHHBIX:

nopora pacrnionaraercs Bo [I DOpoXHO-KIHMaTH4ecKoi 30He, B MOCKOBCKOIi
obnacty;
KaTeropus aBTOMOOHIBHOI JOpory —~ [;

3aaHHbIH cpoK ciyx6sl fopoXxHO# oxexasl — Ty = 20 ner;

3agaHHas HagexHocTs Ky = 0,95;

npuBefeHHas Kk Harpy3ke tuna A (Tlpunoxenwme 1 rabn. II. 1.1)
HHTEHCHBHOCTb JBHKEHHS Ha KOHew cpoka ciyx6sl Np = 3200 asr/cyr;
IpHpalieHe HHTEHCHBHOCTH q = 1,04;

TPYHT pabo4ero Clos 3eMJISHOrO MONOTHA — CyNech MbineBaTas ¢ pacyeTHOH
BIAXKHOCTHIO 0,7 Wy, OTHOCHTCS K CHIIBHOIYYHHHCTEIM IPYHTaM.

MaTepual HNA OCHOBaHMA — IUeGEHOYHO-TpaBHiiHas NecyaHas CMECh.
ofpaborannas ueMeHTOM MapkH 20 1 necok cpefHeil KPYIMHOCTH.

BBICOTa HACBINH cocTasnsgeT 1,5 M.

cxema yBiaxKHeHHs paboyero cios semiasHoro mosorHa — [11.

riy6uHa 3aeranus rpyHToBeIX Box — 0,9 M.

1. BrldMcnseM cyMMapHOe pacyeTHOe KOJHMYECTBO NPHIOXKEHHH pPacCYETHBIX
Harpy3ox 3a CpoK CiIyx06si:

Ins

pacyera IO  JONMyCKaeMOMY  YIpYyroMy 1mporaby H  YCIOBHIO

casyroycToifuuBocTy no dopmyne (3.6)

K
IN,=07N, ;(TQ,L-I)-T‘D&KH’ rae K, = 29,8 (Tlpunoxenne 6 tabn.I1.6.3).

Tpoe = 125 nueit (1abr.IL6.1).

Kn

= 1,49 (1a61.3.3)
29,8

ZNp =0,7-3200- ———-125-1,49 =7179 494 apr.

1,0414

2. HpenBapmeano Ha3dHayaeMm KOHCTPYKLHIO H PacYC€THBIE 3HAYCHHUA PACUETHBIX
napaMeTpoOB:

ANs  pacyeTa Mo jomyckaemomy ympyromy nporuby (Ilpunoxenue 2
1abm.I1.2.5, ITpunoxenue 3 1a61.I1.3.2 u [Ipunoxenue 3 Ta61.I1.3.9);

IUI pacyeTa No YCJOoBHIO caBHroyctpoiunBoctd (IIpunoxenue 2 tabn.I1.2.4,
Tpunoxenue 2 1a6n.[1.2.6, [Ipunoxenne 3 T1abn.J1.3.2 u [lpunoxenue 3
Tabn.I1.3.6);

IS pacyeTa Ha CONPOTHBIEHHE MOHOJMTHBIX CJIOEB  YCTAJOCTHOMY
paspywesnio OT pactskenuss npu usrube ([Ipunoxenue 3 TabmIL3.1 u
[Mpunoxenne 3 1a6:1.I1.3.6). ’
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Marephai cinost h |Pacuermo| Pacuerno Pacuer na pactskenye npu
CJ104, [ZOIycTUMO yen. u3rube

cM | My ynpyr. |casuroyctofi-| E, MIla R,, MTTa a m
nporuby, YHBOCTH,
E, MIla E, Ila

1. |AcansTobeToH
wiotHet Ha BH]T
mapxu 60/90 4 3200 1800 4500 9,80 52 155

[

. |AcgansTobeToH
nopucteiit Ha BH]L
mapku 60/90 8 2000 1200 2800 8,0 59 | 43

3. |ActansTobeToH
BBICOKOIIOPHCTHIA
na BHJI Mapku
60/90 22 2000 1200 2100 5,65 63 | 4,0

4. |YkpenneHHas
webeHOUHO-
rpaBHHAHO-
recyaHas CMech 15 400 400 400 - - -

5. {[Tecok cpenneit
KPYTHOCTH 30 120 120 120 - - -

6. |Cynecn nblieBaTas
W, =0,7W, - 46 46 46 - - -

3. Pacyer mo pomyckaeMoMy ynpyroMy Nporuby BefeM MNOCHOHHO, Ha4MHas ¢
NOACTHIIAIOLIEr0o IPYHTa IO HOMOrpamMme pHc.3.1:

ep
DB BT 86 oo
E, prec 120
no INpunoxenuro 1 Tabn.I1.1.1 p=0,6 MIIa, D=37 cm
h, K¢ 30
Db "3 08
E . Enec
o0y _ o0 _ 65 E'¢ =0,65-120=78 MITa
Eq Enec “
nec
pd web
2)&__%:_&:0’195 ﬁ_zh____p____o,ﬂ
Eg  pweb 400 D 37
E Eu;e6
o0 00 _ 0,305 0 - 0,305-400 =122 MTTa
EG' Eu{e6 ooy
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wyeb
E, _Eoby 122 h% 22

3 = — e
) E, = 7a6; = 7000 = %06 Db "3
/6,
Fody =018 EY03 2 0,18-2000 = 360 MIT
Ea/63 ? o6y — 0~ - a
a/6
gy B Fow 360 o a8
E,  ga6; 2000 D "3
/6
E 2
obwy a/b,
=024 202 =0,24-2000 = 480 MITa
a6
)_Ei=Ea6uf 480 s B4 o
E,  galo; 3200 D 37 "
E
“obwy
i =0163 E g, = 01653200 = 528 MITa

Tpebyemsiit Moayns ynpyrocT onpenensem no ¢popmyie (3.9):
Epp =98,651g(3° N )-3,55|= 98,65[1g 7179494 - 3,55] = 326 MITa

OnpenenseM xo3Q$HLUHAEHT IPOYHOCTH 110 YIPYroMy nporuby:

Eo6u4 528
ET,, 7326

TpebyeMmblif MUHMMANBHBIA KO3Q(UUHUEHT NPOYHOCTH [JS pacyera Mo
Jonyckaemomy ynpyromy nporu6y 1,30 (ta6a.3.1).

Cnedosamenvro,  8bibpaHHas — KOMCMPYKYUA — yO06Iemeopsem  yCa06uio
NPOYHOCMU N0 OOMYCKAEMOMY YNPY2OMY Npo2uby.

4. PaccyuThiBaeM KOHCTPYKUHMIO 110 YCIOBHIO CABHTOYCTPOHYHBOCTH B IPYHTE.

JleficTBYIOLIME B IPYHTE aKTHBHBIE HANPsXXEHHUA CABHIA BBIMHCIIAEM

no gopmyne (3.13):

T=T,p

Jns  onpeneneHus T,  NPEABApHTENBHO  Ha3HAYEHHYIO  JOPOXKHYIO
KOHCTPYKLIHIO IPHBOAHM K ABYXCJOHHOH pacyeTHOH MOAeNH.

B xayecTBe HMXHEro Cilos MONENH NpHHHMaeM IpyHT (Cyrnech INbineBaras)

=== =1,61

co crnemyiomumu xapakrepuctikamu: (mpu Wp=0,7W; u ZNy=7 179 494 apr.)

E,=46 MIla (tab6n.I1.2.5); 9=12° n c¢=0,004 MITa (tabn.I1.2.4).

Monynb ynpyrocTH BEpXHEro clios MOZENH BhI4ucigeM mo dopmyne (3.12),
rfe 3Ha4YeHHA MOAYJeH YNpPYrocTH MaTepualioB, COAEPXKALIMX OPraHWvecKoe
BSUKyIee, HasHadaeM mo Tabi.I1.3.2 npu pacyertHoii Temnepatype +20°C (1a61.3.5).

E, _1800 -4+1200- 307;400 15+120-30 =668 MITa
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Mo OTHOWIEHUAM &=§—6§=149 " hy _ 79

E

—_———= = o
T . D =37 2,14 n npu 9=12° ¢ nomorsio

HoMorpamms! (puc.3.3) HaXOMUM YHeNbHOEe AaKTUBHOE HanpsUKEHHe CIBHra:

T, =0,0115 MIla.

[To popmyne (3.13) T=10,0115-0,6 = 0,007 MITa.

lpenentHoe akTuBHOe Hampsxenue cisura Tpp, B rpynre paGouero cnoi
onpezaensem no Gopmyne (3.14), roe Cy = 0,004 MIIa, Ky = 1,0.

Zon=4+8+22+15+30=79 cm.

Qcr=35° (Tabn.I1.2.4)

¥cp=0,002 Kr/cM”
0,1 — ko3¢ duuuenT ang nepesona B Mila
Tnp = 0,004+0,1-0,002-79-tg35° = 0,015

15
Kpp = 8807 =2,17, urto 6onsle I(;; =1,00 (Tabn.3.1).
CnedogamenvHo, KoHCMpPyKyus yooenemeopsem yCa08ul0 NPOYHOCMU no CO8U2Y
& 2pyHme.

5. PaccuuTsiBaeM KOHCTPYKLMIO MO YCIOBHIO CABHIOYCTOHMYHBOCTH B MECYaHOM
CJ10e OCHOBaHHUS.
JleficTBylollMeé B IMecYaHOM CJIO€ OCHOBaHHMSA AaKTHBHOE HallpsXKEHHe CHBUIa
seryuciseM 1o gopmyne (3.13):
T=74p
Jnsa onpeneneHus Ty NPEABADHTEIBHO HAa3HAYEHHYIO AOPOXHYIO KOHCTPYKILMIO
NPHBOAUM K ABYXCIIOHHOMN pacyeTHOH MOJEIH.
Himxuemy C0l0 MOJENH NPHCBAaHBAIOT CHENYIONIHE XapaKTepHCTHKH:

E€¢ =78 MIla (n.3.32); =27° 1 ¢=0,004 MITa (1a6n.11.2.6).

00wy
Momynb ynpyrocT¥ BEpXHEro Cios MOAENH BblyucigeM nmo ¢opmyne (3.12), rae
3HayeHUsA MOAYNEH YNPYrocTH MaTepHaloB, COAEPXKAlIMX OPraHH4ecKoe BXYILEe,

Hazxa4aeM no 1a6:1.11.3.2 npyu pacyertHoit Temnepatype +20°C (tabn.3.5).

1800-4 +1200-8+1200-22 +400-15
E, = =1004 M

B 4+8+22+15 04 Mila
E, 1004 hg 49

[To OTHOLUECHHAM 5 = ETE =129 n 23

H
Homorpammbl (puc.3.2) HaxoAuMM YAeNpHOE AaKTHBHOE HampshKeHWE CABHra:
T, =0,017 MIla.

ITo ¢opmyne (3.13) T=0,017-0,6 = 0,0102 MITa.

[penensHoe aKTHBHOE HanpsikeHHe cABUTA Typ B ECYAHOM CJI0€ ONpPENENsSeM 10
dopmyne (3.14), rae Cn = 0,002 MIa, K = 4,0.

Zon=4+8+22+15=49 cm.

=1,32 u npu ¢=27° ¢ noMoWbIO
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Pcr=32° (tabn.I1.2.6)

Yep=0,002 rr/em’

0,1 — xo3dpuurenT ni1s nepesona B8 Mlla

Tap = 0,002-4+0,1-0,002-49-tg32° = 0,0141
0,0141

Kap = 50102 = 8

ITo Tabn.3.1 K,’,’g’ =1,00, credosamenvro, ycrogue no coguzoycmouuugocmu 6

NecuaHoM coe OCHOBAHUA 8bINOAHEHO.

6. PaccyMTHIBA€M KOHCTPYKUMIO Ha COMpPOTHBIEHME MOHOIHTHEIX CIIOEB
YCTaNOCTHOMY pa3spyIIeHHIO OT PaCTXKEHHS NpH U3rube.

Pacyer BrIMONHAEM B CTeIyIONEM OPSIKE:

a) TIpHBOAMM KOHCTPYKLMIO K ABYXCIOKHON MOZENH, TIe HHXKHUM Clol MoAesnu —
4acTh KOHCTPYKLHH, PAaclloNOXeHHas HIDKe MakeTa achanbTOGETOHHBIX CJIOEB, T.e.
we6GeHouHOe OCHOBaHHE U IPYHT pabouero cios. Moayib YIPYTOCTH HHXKHETO CHOst
MOJENH OfpefesseM o HoMorpamme puc.3.1. kak obumit MOoYNb A ABYXCNOMHO#M
CHCTEMBI.

E, = E%% =122 MITa

o6y
K BepxHeMy ¢11010 0THOCHM Bce achanbTOOETOHHBIE CIIOH.
Mopgyns ynpyrocTi BepxHero clos ycTaHaBIMBaeM 1o gpopmyie (3.12)
_4500-4+2800-8+2100-22

E, \; =2547MTTa.
h E 47
6) Mo OTHOWEHMHAM Bq— = ;; =092 u EZ_ = ZTSZ—Z— =20,9 no Homorpamme

puc.3.4 onpenensem O, =0,75.
PacueTHoe pacTAruBaroliee HanpsHKeHNe BEIYUCIAeM 10 popmyre (3.16):
0,=0,75-0,6-0,85=0,38 MITa.
B) BeryuciseM npenenbHoe pacTAruBarollee HanpsbkeHHe 1o gopmyne (3.17):

npu Ry=5,65 MIla qis HuxKHero cios acganbrobeToHHoro nakera (ta6a.I1.3.1)
vg=0,10 (Tabn.I1.4.1)
t=1,71 (tabn.I1.4.2)

a
k, —m (popmyna 3.18)

ZNP=4818452 aBT.; m=4; a=6,3 (Tabn.I1.3.1);
6,3

k = =0,122
' 47179494

k, =0,85(1ab1n.3.6)
Rn= 5,65-0,122-0,85(1-0,1-1,71) = 0,49 MI]a.
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0,49 m
r) Kp=—N == =1,28, uyro Gonbiute, yem Ko =1,0 (tabn.3.1).
® o 038 P
Chedogamenvio, 8vlbpaHHas KOHCMpYkyus yOOenemeopaem 6Cem Kpumepuim

npouxnocmu.

IIposepxa xonecmpyxyuu Ha MOpo3oycmoiuugocms

KoaddummeHt
Marepuan TomuwmHa cnos hop(), M | TEIUIONPOBOAHOCTH Aop(i),
B1/(MK) (Tabn.J1.5.1)
TnoTHsl achansTo6eToH 0,04 1,40
[opucThiii acdansTobeTon 0,08 1,25
BricokonopucTsrit
achaLToOETOH 0,22 1,05
VkpenneHHas me6eHOYHO-
rpaBHiHO-TIecyaHas cMech 0,15 2,02
[Tecok cpenneit Aep=(hFAr)/2=(2,44+1,91)/2
KpYNHOCTH 0,30 =2,18*

*TlockonbKy B NepHOI NpPOMEp3aHWs JOPOXHOA KOHCTPYKIMM TECOK HAXONMTCA
CHayajma B TanOM, a 3aTeM B MEp3OM COCTOSHHH, B pacyeT BBOJAT

cpenHeapHPMeTHIECKOE 3HaYeHHE KOIDDHUUEHTOB TEINIONPOBONHOCTH Aq H Ay.

1. B cootBerctBuu ¢ m.n. 1-2 Ilposepku Ha MoposoycroiuuBocTh IIpumepa 1
onpepenseM riay6uHy npomep3aHus Zpp = 2,0 M M BeNMUHHY My4eHHs AN
OCpelHEHHBIX yCIOBUHA lnyy cp = 6,2 CM.

[To Tabnuuam u rpadpuxam HaxomuM koddduuuentst Kyrg = 0,61 (puc. 4.1);
Kin = 1,2 (1abn. 4.4); K, = 1,1 (puc. 4.5); Ko = 0,92 (puc. 4.2); Koy = 1,1 (puc. 4.6).
1o dpopmyne 4.2 HaxoquM BETHYHHY IYYEHHS JUIS AaHHOM KOHCTPYKLHH:

nys = Inys(epy Kyra-Knn-KepKuarpKan = 6,2:0,61-1,2:1,1:0,92-1,1 =5,0 cm

2. Tlockonapky AfNA NAaHHOTO THNA AOPOXHOH OneXHsl OOIMYCTMMAs BelW4YMHA
MOpO3HOro mnydeHus cornacHo Tabn. 4.3 cocraBnger 4 cM, crefyeT Ha3HAYUTH
MOpO303aIUTHBIA CIOA M BBINOAHHTL pacyeT ero TOMUMHBL [IpeaBapuTENnHEO
OPHEHTHPOBOYHO OMpeaenseM HEOOXONUMYIO TOIIHHY MOPO303AIUTHOTO CI0S MpH
HOMYCTHMOM BeJYHHE MOPO3HOro NMy4eHus lpon = 4 cM
Jlng aroro npenpapuTeNsHO onpefeiseM BEIHYMHY MODO3HOTO MyveHHs Ajs

OCPEIHEHHBIX YCJIOBUH, NpY KOTOPOH MOPO3HOE ITy4eHHe IS NaHHOM KOHCTPYKLUHH
He npeBhIllaeT 4 cM:

lnyu.cp = * Laon/Kyra-KnnKrpKyarp-Ken = 4:(:0,61-1,2-1,10,92-1,1) = 4,9 cm

[lo HoMorpamme puc. 4.3 onpenenseM TpebyeMyio TOMUHHY JOPOXHOH OAEXIEI
hoy = 0,92 M, 0TCIOAa TO/IIMHA MOPO303ALIMTHOTO €105 hyps = 0,92 — 0,79 = 0,13 M.
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3. Jina yrouneHus TpefyeMOH TOJNIIHHBI MOPO3O3aLIMTHOTO COS BBIMOHIEM
pacueTsl ¢ yYeToM TemIO(H3HYECKHX XapaKTePHCTHK OTHEeNBHBIX cnoeB (Tabn.
IL15.1). Mo ¢opmyne (4.7) ompenensem TepMHUECKOE CONpPOTHBAEHHE HOPOXKHOIL
onex/b 6e3 MOPO303aLIHTHOTO oS

Roa(o) = i hop(iyAonciy = 0,04:1,40 + 0,08:1,25 + 0,22:1,05 +0,15:2,2+0,30:2,18 =
i=]
=0,51 (v K/Br);
4. o xapre H30MHHMI pHC. 4.5 onpenenseM HOMep H30JIHHHH — V.
5. Tlo Ta6n. 4.9 naxomum Cpyy = 1,35.
6. ITo tabn. 4.10 npu obweil ToNIKHE KOPOXHOH omexasl hoy = 0,90 M mns
CHJILHOIYYHHHUCTOrO TPYHTA IPH IOMOLIK MHTEpNONALKK onpeneinsem Cp = 0,01.

7. Buluucnsiem oTHoweHHe byon/(Cayy. Cp) = 4/(1,35-0,61) = 4,9 cum.
8. ITo Homorpamme pHc. 4.6 onpefensiemM METOAOM HHTEPNONAUMH MPHBEIEHHOE

TepMuyecKoe conpoTusienye Rop = 0,60 (M~ K/B).
9. o 1a6n. 4.7 Kog = 1,0; Kypy = 1,0 (m.4.11); 5 = 0,95.
o opmyne (4.8) Ron(rp) = Rep'Kog-Kyan5= 0,57 (v K/B1).
10. TTo popmyne (4.6) hys = (Roz(rp) — Ron(o))-Mps = (0,57 - 0,51)-2,18 = 0,13 w.
IockonkKy pasHHLA MEXIy MONYYEHHbIM U 3aJaHHBIM 3HAYeHUSIMH hy; He

npeBbIaeT 5 ¢M, IPHHEMaeM hys = 10 cm.
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Hpumep 3.

Tpebyercs 3ampoOEKTHPOBAaTh JOPOXHYIO OHEXAYy MNpH CIeXYIOLIMX HCXONHBIX
JAHHBIX:

nopora pacnionaraercs Bo II mopoxkHo-kixMatudeckoi 30He, B MOCKOBCKO#H
obnacry;

KaTeropus aBTOMOOHIBHOH fopord — I,

3afaHHBIA CPOK CIyXO6bl NOpOXKHOM onexasl — Ty = 15 ner;

npuBeneHHas x Harpydke Ttama A (Tlpunoxenme 1 Tabn. IL 1.1)
MHTEHCUBHOCTb JBWXEHHMS Ha KoHel cpoka cnyx6sl Np = 1800 ast/cyr;
npupalleHye HHTEHCHBHOCTH q = 1,04;

rpYHT pabouero cios 3eMJSHOro IOJOTHA — CYMeCh NBUIEBATas C PacyHeTHO
BIaXHOCTBIO 0,7 W, KOTOpast OTHOCUTCS K CHIIBHOIYYHHUCTHIM IPYHTaM;
cXeMa yBJIaXXHEHHA paGoyero cios 3eMisHoro nonotya — III.

rJIyOWHa 3aeraHus IPYHTOBBIX BOX — 0,6 M.

BBICOTA HAChIITH COCTABIAET 1,5 M;

MaTepuas Ans ocHoBanus — webenounas cmecs Cs.

1. BhluucnseM cyMMapHOE pacyeTHOE KOJNHYECTBO TIPHJIOXKEHHH pacdeTHOMH
Harpy3KkH 3a CpoK CTy>OBl:

Jna pacyera MO JONMYyCKaeMoOMy ynmpyroMy mnporuy M YCNOBHIO
CABMTOYCTOMYHMBOCTH 1O Gopmye (3.6)

K
2N,=07N, ;(Tc-ijpaan’ rae K, = 20 (ITpunoxenue 6 Ta6n.I1.6.3).

Tpoo= 125 pueit (1abn.IL.6.1).

Ky

= 1,49 (Ta6n.3.3)

2
N, =0,7-1800-'—°14-125- 1,49 =2710379 asr.

1,04

2. lpenBapuTenbHO Ha3HAYaeM KOHCTPYKUMIO H DacyeTHBIE 3HAYEHHS DaCHUETHBIX
napaMeTpoB:

114

IS pacyeTa MO pgomyckaeMomy ynpyroMmy nporuby (Ilpusoxenne 2
Tabn.I1.2.5, [Ipunoxense 3 tabn.I1.3.2 u IIpunoxenue 3 tabn.J1.3.8);

a5 pacyeTa no ycnosdro casuroyctpodunsocty (Ilpunoxenue 2 Tabn.I1.2.4,
[Tpunoxenue 3 T1a61.I1.3.2 u [Tpunoxenue 3 tabn.I1.3.8);

s pacyera Ha COMPOTHBIEHHE MOHONHTHBIX CJIOEB  YCTaNOCTHOMY
paspywieHuo OT pacTsxeHHs npd usruGe ([Ipunoxenne 3 TabnIl3.1 u
[Npunoxenue 3 Ta61.I1.3.8);

BBICOTA HACHINIM COCTABIAET 1,5 M;

cxeMa yBA&)XHEeHHUs paboyero cios 3emiusHoro nonorua — I11.

riiy6uHa 3aneraHus rpyHTOBbIX BOA — 0,6 M.



Ne |Marepuan cios h | Pacuermo| Pacyer mo Pacuer na pactsakeHHe OpH
CNo4, | ROMyCTHMO yea. | n3rube
cM | My ynpyr. |cnsuroycroi-| E, MIla Ro,MIa | @ m
nporufy, | YHBOCTH,
E, MIla E,Ila
1. {AcansTobeToH
moTHEIH Ha BH]L
mapxu 60/90 4 3200 1800 4500 9,80 52 1 5,5
2. |AcpanstobeToH
nopucTeiii na BHI{
mapku 60/90 8 2000 1200 2800 8,0 59 | 43
3. |AcansTobeTon
BBICOKOIOPHCTHIH
Ha BH/I Mapku
60/90 14 2000 1200 2100 5,65 63 | 40
4. |Ilje6eHouHas }
enech 34 | 290 290 290 - e I
5. |Cynecs neuieBaTas
Wp=0,7W; - 46 46 46 - - -

3. Pacuer no jpomyckaeMoMy yHpyromy nporuy BegeM MOCHOHHO, HadyWHas C
MOACTHAIOIIETO [PYHTA IO HOMorpamme puc.3.1:

E? 46
1) Z, —W-z—go-o ,155 no [Npunoxennto 1 tabn.I1.1.1
no [punoxenmo 1 ta6n.I1.1.1 p=0,6 MIla, D=37 cm
hy K40
B 3—4 =0,92
web
“oby nec
Eweﬁ =0,42 Eo6yy =0,42-290=122 MIla
6
p B Bobe 122 o000 K14
E, Ea/6 =32000 D 37"
a/63
E‘;‘jg’ =0,12 Egf3 = 0,12-2000 = 240 MTa
a/6
gy Eu Fobw 200 o, K28 o,
E;, pa6; 2000 ~ D 37
5962
oby /6, .
—afs; =013 Eqyg,2 =0,15-2000 =300 MITa
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o6
Ey _Eosy _ 300 A 4

VE, = a6~ 3200- 00 Tp=3p=0il
E
E
obuy _ = =
b, = 0,105 E 4, =0,105-3200= 336 MITa

5) Tpe6Gyemblit MOy YNIPYrOCTH ONpefienseM no gpopmyne (3.9):
Epp =98,65]18(2 Np, )-3,55[=98,65[1g 2710379 - 3,55] = 284 MITa

6) OnpenensteM ko3 HIHEHT NPOYHOCTH M0 YIPYroMy IpOruby:

Eoou, 336
K, =—2%-""=12
=g, ~ a4 0
Tpebyemplit MHHMManbHBIA KO3QGUUMEHT NPOYHOCTH JUis pacdeTa Mo
JonycKaeMoMy ynpyromy nporuby 1,20 (ta6n.3.1).
Cnedosamenvro,  evibpanHas  xoHCmpykyus — yOOBAemEOpAem  YCa08ui0

BPOYHOCMU NO JONYCKAEMOMY YRPY2OMY Rpo2uby.

4. PaccuMThIBaEM KOHCTPYKIMIO TIO YCIOBUIO CABAIOYCTPORYNBOCTH B TPYHTE.
JelicTBylolye B rPYHTE akTHBHBIE HANpAXXEHUS CABHIa BbIYMCIIAEM
no dopmyne (3.13):
T=74-p
Hns  onpenenenvs T, NpenBapuTENbHO — HA3HAYEHHYKD  JAOPOXHYHO
KOHCTPYKIIHIO NPUBOAMM K ABYXC/IOHHOH pacyeTHOH MOAENH.
B kayecTse HHXHEro CI0s MOJENH NMPUHKAMaeM IPyHT (Cynech MblieBaras) co
crenylowuMu  Xapaktepuctukamu: (mpr Wp=0,7W; n  XNy=2710379 asr.)

E,=46 MIla (ta6n.I1.2.5); =12° 1 ¢=0,004 MIla (1a6n.I1.2.4).

Mogyns ynpyrocTH BEPXHErO CJI0s MOAENH BbluAciAeM mo ¢opmyne (3.12),
rie 3HayeHUs MoOAYNed YNPYrocTH MaTepHalioB, COAEpPKAUIMX OPraHHYecKoe
BAKylllee, Ha3sHa4daeM no Tabn.J1.3.2 npu pacuerHoi Temneparype +20°C (Ta6n.3.5).

1800-4+1200-8+1200-14+290-34

E; = ) =724 MI]a.
E; 724 hy 60 _ 1o
Tlo ornowenuam E "% =161 u D37 =1,62 u npu ¢p=12° ¢ nomowbio

#HoMorpammbl  (puc.3.3) HaxoouM YHOenbHOE AaKTHBHOE HANpPAXEHWEe CIBHTa:
T, = 0,012 MITa.

Taxum obpaszom, T =0,012-0,6 = 0,0072 MITa.

[IpenenbHoe axTHBHOE HampsxkeHue casura Tpp, B rpynre paGowero cios
onpenenseM no dopmyie (3.14), rae Cn = 0,004 MITa, Ky = 1,0.

Zon=4+8+14+34 = 60 cm.

©cr=35° (Tabn. 2.4)
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Yep=0,002 KI‘/CM2

Thp = 0,004+0,1-0,002-60-tg35° = 0,0124,
rae 0,1 — xoapduurent nns nepesona 8 Mlla
_ g—:g%_z,—; =1,72, uto Gonsiie Kn’g =1,00 (ta6n.3.1).

5. PaccymThiBaeM KOHCTPYKUMIO Ha CONpPOTHBIEHME MOHONHMTHBIX CJIOEB
YCTaIOCTHOMY pa3pyLUEHHIO OT pacTsHKeHHA NpH H3rube.

Pacuet BhinonHseM B ciemyromweM nopsaxe:

a) ITpuBOAMM KOHCTPYKUHIO K ABYXCJIOHHO# MOIENH, Fie HHKHHH CIIOH MORENH —
4acTh KOHCTPYKIMH, PaclONOXKEHHas HHXE MakeTa achanbTOOETOHHBIX CIOEB, T.e.
mebeHoIHOe OCHOBAaHHE ¥ IPYHT pabodero cnos. MoAyns yIpyrocTH HHXXHEro cios
MOJIEINH OfpeNieNiseM IT0 HoMorpamme puc.3.1.

Ey=122MIla

K BepxHeMy CNOIO OTHOCAT Bce achansToOeTORHBIE CIOH.

Mogynb ynpyrocT BepXHero cfios ycTaHaBiHBaeM 1o ¢opmyne (3.12)

4500-4+2800-8+2100-14

5= 3 =2685MIla
Mogyn# ynpyrocts achanbTo0eTOHHBIX C10eB HasHayaeM mo Tabm.I1.3.1.
6) Ilo oTHoweEHUIM h—B 26 —==0,70 u —Ei @—22 0 mo Homorpai
D37 E, 122 °° ofpamme

puc.3.4 onpenenseM G, = 1,1 MIIa.
PacueTHOe pacTaruBaronlee HanpsHkKeHHe BEYMCIAeM 1o gopmyne (3.16):
o, =11-0,6-0,85=0,56 MI]a.
B) Briuncisem npenenbHoe pacTAruBaroLiee HanpsokeHHe no dopmyne (3.17):

nipu Ry=5,65 MITa mns HuxHero cnos acdansrobeTonHoro nakera (ta6n.I1.3.1)
vg=0,10 (Ta6n.I1.4.1); t=1,71 (tabn.I1.4.2)
a

k| = ——=—= (dopmyna 3.18

e, (popmy )
m=4; 0=6,3 (tabn.I1.3.1)
TNp=2710379 asT.

6,3

k, = =0,155
' 42710379

k, = 0,85 (1a6n.3.6)

Ry= 5,65-0,155-0,85(1-0,1-1,71) = 0,62

D Ry _062
o, 0 56

Bu1800: 6616paHHaR KOHCMPYKYUR YOOBNEMEOPAEM 6CEM KDUMEPUAM NPOYHOCIU.

=1,10, yro Gombue, 4eM K,,p =1,0 (Tabn.3.1).



IIposepka Ha mopo30ycmounusocny

Koadduuuent
Marepuan TonuuHa c1os hop(i), M | TEMIONPOBOAHOCTH Aop(i),
Bt/(MK)

T110THEIN acdanbTo6eToH 0,04 1,40

TTopucThiii achansTobeToH 0,08 1,25
BeicoxonopucThii

achansTobeTon 0,14 1,05

1]e6eHoyHast cMech 0,34 2,10

2. Apanormuno n.m. 1-3 TIposepxn Ha MoOposoycToiiumBocTs Ilpumepa |
npeNBapuTeNbHO OPHEHTHPOBOYHO ompejelseM TpeOyemylo TOMIIMHY IOPOXHOM
onex sl hoq = 1,05 M # TONIHHY MOPO303ALIMTHOTO CNOS hyps = 1,05 — 0,60 = 0,45
M. Jlna yTtouneHus TtpebyeMoH TONIMHBI MOpPO303AIHMTHOrO CJOA BHINOIHAEM
pacyeTsl ¢ Y4YeTOM TEIUIOPH3HYECKHX XapaKTEPUCTHK OTHelbHbIX cioeB (Tabn.

I1.5.1). 3agaemcs hyps = 0,45.
JIns HCIIOIB30BaHMs B MOPO303aLIMTHOM CJIO€ Ha3Ha4yaeM KPYITHO3EPHHUCTBIH IIECOK C

koadduupenTamu teruonpoBofHoctH A = 1,74 BT/(MK) 1 Ay = 2,32 Br/(MK)
COOTBETCTBEHHO B TANIOM H MEP3JIOM COCTOSHHUSX U OTPEAENseM Ap
Aep = (1,7442,32)/2 = 2,03 Br/(MK)
3. Tlo dopmyne (4.7) onpenenseM TEPMHYECKOE COINpPOTHBIICHHE IOPOXHOM
oziek bl 6e3 MOpO303aLIUTHOTO CIIOS

Rog(0) = i hon(iyAoa(iy = 0,04:1,40 +0,08:1,25 +0,14:1,05 + 0,34:2,10 =
i=1

=0,39 (M2 K/BT);

4. I'lo xapte u3onyHHMH pHC. 4.5 onpenenseM HOMep H30MHBUH — V;

5. Io Ta6xn. 4.9 HaxoouM Crys = 1,35;

6. Tlo Tabn. 4.10 npu ofmwed ToOMLMHE HOpOoXHOH omexmsl hoy = 1,05 M ans
CH/IBHONYYMHHUCTOrO rPYHTa OPH NOMOIIM AHTEpnoNanuu onpeaensieM Cp = 0,645,

7. Beryncnsiem otHOWEHHE Lyon/(Cryy* Cp) = 4/(1,35-0,645) = 4,59 cm;

3. Ilo HoMorpamme puc. 4.6 ompezensieM METOLOM MHTEDIONAUNM NPHBENEHHOE
TepMHYECKOe ConpoTHBNeHke Ryp = 0,79 (M2 K/Br);

9. Ho Tabn. 4.7 Ky = 0,90; Kygp = 1,0 (m4.11); 8 =0,95;

10. Tlo gopmyse (4.7) Rog(rp) = Rap Koz Kyas-6= 0,68 (u” K/Br);

I'l. Tlo popmyue (4.5) hys = (Roprp) — Roa(o)) Aups = (0,68 - 0,39)-2,03 = 0,59 m
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Pa3snuiia Mexay TOMy4eHHBIM H 3aJaHHBIM 3HAYEHHSMH hy; TIPEBBIIUAET 5 CM.

Pacuet npofomxaeM, 3afasuich hy; = 0,55 cm.

12. Mo Tabn. 4.10 npu obimeii ToMUKHE NOPOXHON omex sl hoq = 1,35 M npu
oMOIUH MHTeprionsitky onpenenseM Cp = 0,615;

13. Beryucnsem oTHOmerHUE 1pon/(Cayy. Cp) = 4/(1,35:0,615) = 4,82 cm;

14. ITo HoMorpamme puc. 4.6 onpenenseM METOJOM HHTEPHOMSUHH TPHBEAEHHOE
TepMHYecKoe conpotisaenue Rop = 0,79 (M2 K/Br);

15. TTo dopmyne (4.7) Rop(rp) = RapKogKypn-5= 0,68 (M* K/Br);

16. TTo dropmyne (4.5) hys = (Ron(rp) ~ Ron(a))-Amps = (0,68 — 0,39)-2,03 = 0,59 m.

IMockoneky pasHHLIA MeXAy NONYYeHHBIM H 3adaHHbIM 3HayeHUssMU hy, He
NpeBbILIaeT S5 CM, NpHHHMaeM hy, = 0,55 oM.
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Hpumep 4.

Tpebyercsa 3ampoeKTHPOBATE NOPOXHYIO OfEXAY NpH CIELYIOUHX HCXOAHBIX
AAQHHBIX:
— Jnopora pacnonaraerca Bo II nopoxHo-knumaTuyeckoil 3oHe, B MOCKOBCKOH
obJiacTy;
~ KaTeropHs aBToMo6HAbHOH nopory — II;
— 3aJlaHHBIA CPOK CyXOBI AOPOXHOMA ofex sl — Tey = 15 nerT;
~ mnpuBefieHHas k Harpyske tuma A ([lpunoxenwe | Tabn. IL 1.1)

MHTEHCHBHOCTh [BWXEHHS Ha KOHel cpoka cayx6el N, = 1800 amt/cyrT;
npHpaueH’e HHTEHCUBHOCTH q = [,04;

— rpyHT paboyero cnos 3€MASHOrO NMONOTHA — CYNECh MbUIeBaTas ¢ PacyeTHOH
BaaxnocTbio 0,7 Wy, KOTOpast OTHOCHTCS K CHIbHOIYYHHHCTHIM IPYHTaM;

— MaTepdan J[UIs OCHOBaHHWi ~ IeOeHOYHO-IPaBUiiHO-NecyaHas CMECh,
YKpeInieHHas LeMEHTOM U Necok CpefHeil KpymHOCTH.

— BBICOTA HACBIIIK COCTABAAET 1,5 M;

— cxema yBnaxkHeHus pabodero ciios 3eMIsSHoro nojotHa — II1.

— miyOMia 3ayieraHus rpysToBeix 304 — 0,6 M.

1. Beluncnsem cyMMapHOe pacieTHOE KOMHYECTBO MPUIOKEHHH 33 CPOK CIy OBl
Jns  pacyeta 1no  JofnyckaemoMy ~ynpyroMy nporu6y M yC/IOBHIO
CIABUTOYCTORYHBOCTH N0 dopmyne (3.6)

K
2N,=07N, p Tmc-l T poeKp» TAE K = 20 (Tpunoxenne 6 ta6n.I1.6.3).

Tpo, = 125 nueit (Tabn.IL6.1).
Ky = 1,49 (tabn.3.3)

SV, =0,7-1800-—2—.125.1,49=2 710379 asr.
1,041

2. [lpeasaputensio HazHayaeM KOHCTPYKLHMIO M pacyeTHbie 3Ha4YeHMs PaCueTHBIX
rlapameTpoB:

—~ I pacyera Mo Jonyckaemomy ynpyromy mporuby (Ilpunoxenne 2
tabn.J1.2.5, [Tpunoxenue 3 tabn.I1.3.2 u INpunoxenne 3 tabn.I1.3.8);

- And pacuera MO ycioBuio casuroycroiyusoctTé ([Iprnoxenue 2 1abnJl.2.4,
[punoxenute 2 1a6n.J1.2.6, Ipunoxenne 3 tabnll.3.2 u Ilpunoxenue 3
Tabn.I1.3.6);

— ANA  pacyera Ha CONMPOTHBJIEHHE MOHOJHMTHBIX CJIOEB  YCTAJIOCTHOMY
paspywiennio oT pacTskenus npd usrube (Ilpunoxesue 3 Ttabal3.] u
[punoxenue 3 tabn.J1.3.6).
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Matepuan ciiost h | Pacuermo | Pacuer mo Pacyer Ha pacTsxeHue npu
CJI0%, |IOITYCTHMO yci. n3rube

CM | My yMpyr. |caBHroycrtoii-| E, MIla Ry, MITa | © m
nporu6y, | 4MBOCTH, '
E, MIla E, Ila

1. |AcoanpTobeToH
MIOTHLIA Ha BH
mapku 60/90 4 3200 1800 4500 9,30 52 | 5,5

2. |AcansrobeToH
nopHucThii Ha BH]L
mapxu 60/90 8 2000 1200 2800 8,0 59 | 43

3. jActansroberoH
BBICOKOMOPHCTRIH
Ha BH]I mapxu
60/90 14 2000 1200 2100 5,65 63 | 4,0
4. |ll{e6enouno-
rpaBuiHO- :
fiec4aHas CMECh, |

UEMEHTOM 26 400 400 400 - - -

5 |Tlecok cpeaneit
KPYITHOCTH 20 120 120 120 - - -

6. |Cynecs neineBaras

YKperji€eHHad 1 )

Wp=0,7Wy - 46 46 46 - - .

3. PacyeT no AOIyckaemMoMy Yympyromy Nporufy BedeM IIOCHOHHO, HAauyUHAA C
TIONCTHJIAIOIIErO IPYHTa II0 HoMorpamme puc.3.1:

E, E? 46
D E_s_ Erec 120 =0,375
no [Tpunoxennro 1 tabm.J1.1.1 p=0,6 MIla, D=37 cM
hy ™ 20
DD "33 %%
ngc
o6y _ Enec
rec =(,456 Eggy, =0,56-120= 67,2 MIla
nec we
)E&_E"ﬂ_ﬂ_zo,mg hg (BT 26 (87
E, fpue6 400 D D 7
Ea - Ewe6 o 06“4
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el a/63
3y Bu _Zoow _ 148, 0q, L L Y
E, ga6; 2000 D 37
/63
0511{ _ 4/63 — . =
a6 =0,15 E g5y =0,15-2000=300 MIla
a/6
gy Bu Fooy 300 oo K28 o
E, ga®; 2000 D "3
a/6
E%72
0614{ - 3/62 - .9 =
ol =02 Eog2 =0,2-2000= 400 Mila
5)ﬂ=E_"5i=_490_=0125 h_._i_—_izon
E, a6, 3200 D 3
E .
_ooy _ = . =
s, = 04 E 5, = 0143200 = 448 MITa

6) TpeByemslii MORYNIb yIIpYTOCTH ompenenseM no dopmyne (3.9):
Ep, =98,65[1g(3 N}, )~ 3,55|=98,65(1g 2710379~ 3,55] = 284 MTa

7) Onpenensem Ko3GOHIUEHT IPOYHOCTH MO YNPYroMy nporudy:

K, oty 448 _) ¢
W UEL, 284 7

TpebGyeMBlii MHHHMATBHBIA KO3(DGHLHMEHT NPOYHOCTH /S pacyeTa Mo
J0nycKaeMomy ynpyromy nporu6y 1,20 (rabn.3.1).

CnedosamenvHo, 8bi6pQHHAA  KOHCMDYKYus  y0OB1€meopAem  yCAO8UIO
NpOYHOCMU NO OONYCKAEMOMY YRpY20MY npo2uby.

4. PaccyuTsIBaeM KOHCTPYKIIMIO [0 YCIOBHIO CIBHIOYCTOAYXBOCTH B [PYHTE.

JleficTByIOLME B TPYHTE aKTHBHBIE HANPSOKEHHS CIBMIa BEIYHCIIIEM

no gopmyne (3.13):

T=T4-p

Hns  onpepenenus Ty MPEABAPUTENBHO  HA3HAYCHHYIO  AOPOXKHYIO
KOHCTPYKLMIO PUBOAHM K JBYXCIORHOH pacueTHOH MoaeIy.

B xagyecTBe HWXXHETO CJIOS MOJENH NPHHUMAEM IPYHT (Cynech mpuleBaTas) co
clenyoudMy  xapaktepuctukamd:  (mpp W,=0,7Wr n ZNP=2710379 aBT.)
E=46 MITa (1abn.I1.2.5); ¢=12° u ¢=0,004 MI1a (Ta61.I1.2.4).

Mogyns ynpyrocTH BepXHero C0A MOJERH BelYMcagem No dopmyie (3.12),
TA€ 3Ha4yeHHs MOMYNeHd YNPYrocTH MaTepUaloB, COAEPXaLIHX OpraHUYeCcKoe
BSDKyLllee, Ha3HavaeM 1o Tabn.I1.3.2 npu pacuerHod TeMneparype +20°C (Ta6n.3.5).
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1800-4+1200-8+1200-14 + 400-26+120-20

By = 158+14+26+20 =644 MTla
E, 644 hg 72 1no
Tlo oTHOWEHHAM E;-TS— =143 n DI 1,95 wu npu ¢=12° c nomotusio

HoMorpamMmbl (puc.3.3) HaxomMM YyHeNbHOE aKTHUBHOe HAaNpsKeHHe CIOBHTa:
T, =0,0135 MIa.

TaknM obpazom T = 0,0135-0,6 = 0,0081 MITa.

TIpesensHoe axTHBHOE Hanpskenwe casura Tpp B rpyHTe paGodero cnos
onpenensiem o popmyie (3.14), roe Cn = 0,004 MITa, Ky = 1,0.

Zon=4+8+14+26+20 = 72 cm.

Pcr=35° (Tabn. 2.4); v¢,=0,002 Kr/cm®

Top = 0,004+0,1-0,002-72-tg35° = 0,0141 MITa,

rze 0,1 — xoadduument ans nepesona 8 MIla

K 0,0141

op = 6—66—8——174 4To Gonpie K—’;=1OO (tabn.3.1).

6. PaccuMTEIBaEM KOHCTPYKUHMIO MO YCIOBHIO CABHTOYCTONYHBOCTH B MECYAHOM

CJToe OCHOBaHHA.

JlelicTByrotlHe B MECUAHOM CJIO€ OCHOBAHHSA AKTHBHOE HaNpsDKEHHE CIOBHTa
BeIYHCNseM TI0 dopmyne (3.13):

T=74-p

Hns  onpeneneHuss T,  NpPEABAPUTENIBHO  HA3HAYEHHYIO  JOPOXHYIO
KOHCTPYKIMIO NIPUBOANM K JIByXCJIOMHON pacueTHOH MORENH.

HmxHeMy Ci0l0 MOAeNH NpUCBaHBaeM CleQYIOIIHE XapaKTepuCTHKH: (npi

Efee. = 67,2 MITa (1a6n.11.3.32); ¢=27° u c=0,004 MIla (1a6.[1.2.6).

Mopynp ynpyrocTH BepXHEro cios MoAesu BbiuucaseM no dopmyne (3:12),
re 3HauyeHHs MOAyNeil yNpPYrocTH MaTepHalioB, COAEPXALIUX OpraHHYecKoe
BAXYyLuee, HazHavaeM 1o Tab:.I1.3.2 npu pacyetHoit Temnepatype +20°C (Tabn.3.5).

1800-4+1200-8+1200-14 +400-26

Ey = 5 =846 MITa
E, _ 846 hg 52 o
Io oTHOWIEHHAM E, " 672 =126 u D=3 == =141 ¥ npu ¢p=27° ¢ noMomsio

HOMOTpaMMbl (pHc.3.2) HaxoOWM yHesbHOe AaKTHBHOE HampsikeHHe CJIBWra:
Ty = 0,018 MITa.

[To dpopmyne (3.13) T = 0,014-0,6 = 0,0084 MT]a.
[penensHoe akTHBHOE HanpsvkeHHe cBHra Tpp B NECYAHOM CliOE ONpENENseM no
dopmyne (3.14), rae Cy = 0,002 MITa, K3 = 4,0.
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Zoy=4+8+14+26 = 52 cm.

@cr=32° (tabn. 2.6)

Ycp=0,002 xr/CM2

Top = 0,002-4+0,1-0,002-52-tg32° = 0,0145 MI1a,

rae 0,1 — xoapduuuenT ans nepesofa B MITa

p = 8:—8(%42 =1,73, uro Gonslue K;‘I’, =1,00

Ciedosamensiio, ycaosue no cO8uzoyCcmouvugoCmu 8 neCYaHOM Cr0e OCHO8AHUA

BbINOIHEHO.

6. PaccunThiBa€M KOHCTDYKLHMIO Ha CONpPOTHMBIEHHE MOHOJMTHBIX CJIOEB
YCTAJIOCTHOMY Pas’pyllEHHIO OT pacTKEHHs NpH uarube.

Pacyer BbIMONHSAEM B ClEAYIOLIEM fI0pAAKe:

a) [TpuROMM KOHCTPYKUHMIO K ABYXCIOHHONK MOLENH, Iie HIKHKH crod Mojenu —
4aCTb KOHCTPYKLHH, PAClOJIOXeHHas HHXe NakeTa achaibTOOETOHHBIX CNOeB, T.e.
webeHo4HOe OCHOBaHKe 1 TPYHT pabodero cinos. Molyns ynpyrocTH HUXHEro cfos
onpenensem 1o Homorpamme puc.3.1.

Ey =148 MIla

K BepxHeMy CNOIO OTHOCAT BCe acd)ansTOOETOHHbIE CNOH.

Mogyns ynpyrocT# BepxHero cyos ycraHaBausaeM no dopmyine (3.12)
_4500-4+2800-8+2100-14

Eg 76 =2685 MIla
_ hy 26 _ Ep _ 2685 _
6) [To OTHOIWEHNSAM D=3 0,7 u - ™= 28,1 no Homorpamme puc.3.4

onpenensem Sp = 1,05 MITa.
PacueTHOe pacTsaruBaioniee HanpsmxeHue BeiuucieM no Gopmyie (3.16):
o, =1,050-0,6-0,85 = 0,64 MIla
B) BrluucnsieM npeaensHoe pacTardBaroiliee Hanpsienue no gopmyie (3.17):
npH Ry=5,65 MIla sns Hixnero cnos acpansTobeTonHoro nakera (tabn.I1.3.1)
vg=0,10 (Tabn.I1.4.1); t=1,71 (tabn.J1.4.2)
o

k; = (popmyna 3.18)
" alEN,
0=6,3; m=4; (Ta@n.J1.3.1); ZNP=2710379 aBT.;
6,3

k, = =0,155
' 42710379

k, =0,35(1abn.3.6)

Ry=5,65-0,155-0,85(1-0,1-1,71) = 0,62

r) Ry _ 0,62
0,46

r

=0,97, yto Menpine K ,',:,p =1,0 (rabn.3.1).
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Bui6od:  koHcmpykyus He  ydoenemeopaem — Kpumepuro  npouHocmu RO
CONPOMUBNEHUIO MOHONUMHbBIX CI0€8 PA3PYWEHUI0 OMm pacmadiCenus npu uszube.

IIpoeepxa na moposoycmoiiuueocmy

Kosdpouuuent
Marepuan Tonuuya cnos hoa(i), M | TENIOMPOBOAHOCTH Agp(i)s
Br/(MK)
[notusIif achansTobeToH 0,04 1,40
TTopucTaiii achansTobeTon 0,08 1,25
BeicokonopHucThIi
acansTo6eTOH 0,14 1,05
VYkpennexHas mweGeHOYHO-
rpaBHHHO-TIECYaHas CMEChH 0,26 2,02
ITecok cpenneit Aep= Ay +Ar )2;
KpyNHOCTH 0,20 (2,44+1,91):2=2,18*

*ITockonbky B IepHON NMpPOMEP3aHHA MOPOXKHOH KOHCTPYKUHMH TECOK HaXOaMTCs
CHayaja B TaJOM, a 3aTeM B MeEp3NIOM COCTOSHHH, B pPacyeT BBOAATY

cpenHeapHpMeTHYecKoe 3HavYeHne KO3 GHIIHEHTOB TEIUIONPOBOXHOCTH Ar H Ay.

1. B coorsercteuu ¢ m.m. 1-2 IlpoBepku Ha Mopo3oycToiyHBOCTh Ilpumepa |
onpeaensieM riy6HHy NPOMEP3aHus Zpp = 2,0 M ¥ [UIS TONWUMHE! JOPOXKHOH ONENMIbI
0,7 M BETMYHHY ITy4eHHS JI% OCPEAHEHHBIX YCIOBHH lnyq_cp =7,0cm.

2. o Tabnuuam u rpaduxaM HaxomuM kodpduuuents: Kyrg = 0,67 (puc. 4.1);
Kup = 1,2 (1abn. 4.4); Kep = L1 (puc.d.5); Kyarp = 0,92 (puc.4.2); Ky = 1,1
(puc.4.6).

Ilo dopMyne 4.2 HaXOAUM BeNTHYHHY MyYeHHs [UTA JaHHOH KOHCTPYKUHMH
lnys=lnyu.(cp) Kyre' Knn - Krp * Kyarp - Kga =7,0-0,67-1,2-1,1:0,92:1,1 = 6,26 (cm);

3. TlockoneKy ANs AAHHOrO THNA [JOPOXHOH OHEXABl IOMYCTHMas BelHYHHA
MOpO3HOr0 IMy4yeHus coryiiacHO Taba. 4.3 coctaBnseT 4 cM, CIEAyeT BBINOJHHMTDH
pacyeT MOpO303aLUMTHOrO cinos. [IpefBapUTENEHO OPHEHTHPOBOYHO OINpeneNnseM
HeoOXOMMMYIO TONIUMHY MOPO303alUMTHOrO ClOA MNpH AOMYCTHMOH BeNHYHHE
MOPO3HOTO MyYeHHus 1o = 4 cM.

Jlns sToro ompenenseM BeNHYMHY MOPO3HOTO Ny4YeHHS IS OCpeJHEHHBIX
yCOBHi lnyq_cp, TIPY KOTOPOH NydeHHe [UIf AAHHOK KOHCTPYKLUMH HE MpeBbilIaeT
4 cm
lnyu.cp = lnon/ Kyra* Kan - Kip - Kysarp - Kpn = 4:(0,67-1,2-1,1:0,92:1,1) = 4,47 (cm);

o Homorpamme puc. 4.3 onpenenieM HEOOXOOUMYIO TOJLUMHY HOPOXHOH OMEXIBI
hog = 1,03 M, oTCIOAA TOMLIHHA MOPO303aLUMTHOTO CI0A hMp3 =1,03-0,70=0,33 m.
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Jins yroynenus TpeOyemoit TONIMHBI MOPO3O3AIKTHOTO COS BHIMONHAEM PacyeThl
C yd4eToM TerohH3M4eCKHX XapaKTepHCTHK OTHenbHex cioeB (Tabm. I1.5.1).

3anaemcs hyp; = 0,30 M.

Jlns MCronb30BAHKS B MOPO303aIIHTHOM CJI0e Ha3HayaeM CpEeAHe3ePHUCTHIH MIECOK.
3. Ilo dopmyne (4.7) onpenensieM TepMHYECKOE CONPOTHBIIEHHE NOPOXHOM

oJex/bl 6€3 MOPO303aLIUTHOrO CJIOA

Ron(o) = ‘;’j =0,04:1,40 + 0,08:1,25 + 0,14:1,05 + 0,26:2,02 + 0,20:2,180 00 =
i=l

=0,45 (v* K/Br);

4. INo xapTe HU30AMHHIL pHC. 4.5 onpefiesiseM HOMEP U3ONHHHH — V;

5. ITo Ta6n. 4.9 naxonum Cpyy = 1,35;

6. Tlo Tabn. 4.10 npy oGmei TOMUIMHE AOPOXHOR OneXABl hoy = 1,05 M ana
CHNBHOMYYMHHCTOrO IPYHTA NP IOMOLIM HHTepnioNsuuy onpenensem Cp = 0,645;

7. Bolupcnsem otHouterue lpon/(Cayy. Cp) = 4/(1,35-0,64) = 4,59 cm;

8. Ilo noMorpamme puc. 4.6 onpeaenseM METONOM MHTEPNONALUH OPUBEACHHOE
TepMUYecKoe CONpoTHBAeHHe Ryp = 0,78 (M2 K/BT);

9. Ho 1abn. 4.7 Kog = 0,90; Kya, = 1,0 (m.4.11); 6 = 0,95;

o opmyne (4.8) Rogrp) = RpKog-Kyar 5= 0,67 (> K/Br);

10. ITo dopmye (4.6) hys = (Rox(rp) ~ Rog(o))-Amps = (0,67 - 0,45)-2,18 = 0,48 m

11. PasHula Mexay NOJY4YeHHBIM H 3alaHHBIM 3HaYeHHAMH hy; IPEBBIIAET 5 CM.
PacueT NpoROIKaeM, 3a1aBIMCh hy; = 0,50 cM.

12. Tlo Tabn. 4.10 npu obmei TOMIMHE AOPOKHON OAEXIB hoy = 1,20 M ans
CHJIHOMTY4MHUCTOrO IPYHTA NIPH NOMOWM HHTepnonsuuy onpexesnsem Cp = 0,63;

13. Boiyncnsem orsomense lpon/(Chyy. Cp) = 4/(1,35:0,63) = 4,7 com;

14. TTo HomorpaMMme puc. 4.6 onpenenseM MeTONOM MHTEPNONALMH Rpp = 0,81
(M2 K/BT);

15. Tlo tabn. 4.7 Kog = 0,99; Kygy = 1,0 (m.4.11); 8 = 0,95;

16. To opmyne (4.7) Ro(rp) = RupKog Kyay= 0,69 (m” K/Br);

17. To popmyne (4.5) hys = (Rop(ap) — Ron(o))-Amps = (0,69 — 0,45)-2,18 =0,53 (m);

18. Pazauua MeXAY MONY4EHHBIM H 3alaHHbIM 3HAYEHHAMH hy; HE MpeBbIacT
5 cM. TlpunnumaeM hys = 0,50 m.
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Hpunep 5.

TpebyeTca 3anpoeXTHPOBAaTh HOPOXKHYIO ONEXIY INPH CIEAYIOLUMX HCXOMHBIX
JaHHBIX:

nopora pacrosnaraercs Bo II mopoxHo-iiMMaTHdeckoif 30He, B MockoBckoii
obnacTy;

KaTeropHs aBToMoO6HNBHO# nopory — I11;

3aJlaHHbli CPOK CIYXO5I JOpOXHOR onexanl — T, = 15 ner;

npuBedeHHast Kk Harpy3ke Tuna A ([lpunoxenne 1 Ttabn. IL 1.1)
MHTEHCHBHOCTh [BI)KEHHs Ha KOHel cpoka cayx6sr Np = 900 aBt/cyT;
TIpHpallieHHe HHTEHCUBHOCTH q = 1,04;

rpyHT pabouero cnos 3eMJSHOro MOJIOTHA — CYIECh MbLIEBATas C PacyeTHOM
BaxxHOCThIO 0,7 Wy, KOTOpas OTHOCHTCA K CHILHONYYHHHCTHIM IPYHTaM;
MaTepHan s OCHOBAHHS —TPaBHiHasA cMecCk.

BBICOTA HACBINMH COCTABNAET 1,5 M;

cXeMa yBNaxKHeHHs pabouero ciod 3emiasHoro nonotxa — I11.

riry6uHa 3ajieraHus rpyHToBbIX BOoX — 0,6 M.

1. Boluncnsem cyMMapHOe KOIMYECTBO NPHIOXKEHHH 3a CpOK cinyxObi:
Ina pacdeta 1m0 HOMyCKaeMOMy yNpyromy mnporufy ©  YCIOBHIO
CIBUroyCTOHYHBOCTH 110 Gopmyie (3.6)

K
2N, =07N, ;]_(T_j_-_ﬁTP@ZK"’ rae K, = 20 (Tlpunoxenue 6 Ta6n.I1.6.5).

C yueTom nompasku B npumeyanaun 1abn.IL6.1 Tpy, = 112.
K, = 1,49 (1a6n.3.3)

ZNp =0,7-900-—2917-112~l,49=1214250 aBT.

1,04

2. TlpenBapuTenbHO Ha3HauaeM KOHCTPYKUHIO M PacyeTHbIE 3HAYEHHs PACYETHBIX
napamMeTpoB:

LA pacyeTa mno jJomnyckaeMoMy ynpyromy nporu6y (IlpunoxeHue 2
1a6n.I1.2.5, [punoxenue 3 ta6n.I1.3.2 u [Ipunoxenue 3 Ta6n.I1.3.8);

Ins pacyeTa no ycnoBuiO caBuroyctoiuusoctH (Ilpunoxkenue 2 tabn.[1.2.4,
[Tpunoxenue 3 1abn.I1.3.2 u [Ipunoxenue 3 tabn.I1.3.8);

IOJs  pacyeTa Ha CONpPOTHBJAEHHE MOHONMTHBIX CJIO€B YCTIOCTHOMY
paspylweHnio oT pacTskeHus npu usrube (IIpunoxenne 3 T1abnll3.1 u
[Tpunoxenue 3 ta6n.I1.3.8).
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Ne [Martepuan cios h | Pacyerno| Pacuermo Pacyer Ha pacTsKeHHe pH
cios, | JOTYCTH- yen. H3rube
o™ Momy |cmsuroycrToii-|E,MIla| R MITa | a m
ynpyr. YHBOCTH,
nporu6y, E, MIla
E, MIla
1. |AcdansTobeToH
nnoTHeii Ha BHJL
Mapkh 60/90 4 3200 1800 4500 9,80 52 (55
2. |AcansTo6eToH
nopucTaid Ha BHJT
mapku 60/90 4 2000 1200 2800 8,0 59 | 43
3. |AcpansTobeToH
BbICOKOTIOPUCTBIA
Ha BH/I Mapku
60/90 14 2000 1200 2100 5,65 63 | 4,0
4. [CpasuiiHas cMech | 48 205 205 205 - - -
5 |Cynecs neuteBaras
| Wp=0,7W, - 46 46 46 . - -]

3. Pacuer mo nomyckaeMoMy ynpyromy mnporufy BeleM IOCNOHHO, HauHHasg C
NOACTHAIOLIErO [PYHTA 0 HOMOTpaMMe pHc.3.1:

EP% =0,6-205=122 MITa

14
= 3—,7 = 0,38

4
=-3~7—0,H

=0,13-2000= 260 MITa

a/6 -
202 =0,145-2000= 290 MTTa

E, E¥? 46
D E, = gepas =205~ 07
no [Mpunoxenwno | Tabn.I1.1.1 p=0,6 MITa, D=37 cm
hy R 43
DD "m0
2pag
Eody _
gépas e 06y
Eepa a/53
2)5"—=——9—61"—=—1—22—=O,06 o
E,  ga6; 2000 D
0/63
oby /b3
Ea/63 —0,13 E06M{
/6
3y Eu_Bou _ 260 o\ K
E, "~ E£Y02 ~2000 D
/6
EY02
by _
736, =0,145
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a/b
E, Ewu 29 K01 4

Ey _Zooy _ 290 KT _4
N E, e 00~ 00 om0l
E
oby _ _ 2 _
—gar =0105 By, = 01053200 =336 MTTa

Tpebyemsiit Momyns ynpyroctd omnpegeiseM no gpopmyne (3.9):

Er, =98,65[1g(3. Np )~ 3,55|=98,65[1g1124 607 - 3,55] = 247 MITa
OnpegensioT Ko3PPUUHEHT IPOYHOCTH MO YRPYroMy nporudy:

Eaézq =§£=136
Ep 247 7

TpebyeMblit MHHUMANBHBIA KO3(GHLMEHT NPOYHOCTH MNsA pacyera 1O
aonyckaeMomy ynpyromy nporuby 1,17 (ta6n.3.1).

CnedosamenvHo,  6bIOpAHHAR ~ KOHCMPYKyuR  ydoeéremeopsaem  ycAo8Uio
HPOYHOCMU NO QONYCKAEMOMY YNPy2OMy Npo2uby.

4. PaccunThiBaeM KOHCTPYKLIHIO [0 YCIIOBHIO CIIBUTOYCTOHYHBOCTH B IPYHTE.
JleficTByIolIHE B TPYHTE aKTHBHBIE HANPAKEHHS CABHIA BBIYHCIIAEM
no dopmyne (3.13):
T=74-p
Hns  onpenmeneHus T, NpeOBapUTeNsHO  Ha3HAYEHHYIO  JOPOXKHYHO
KOHCTPYKLIHIO TPHBOAHM K IBYXCIOHHOM pacyeTHO! MOAEIH.
B kauecTBe HHKHETO CNIOA MOMENH NPHHUMAEM IPYHT (Cynech IbineBaras) co
crenyroumu  xapakrepuctikamu: (mpu W,=0,7Wr u XNp=1 214 250 ast.)

E,=46 MITa (tabn.I1.2.5); ¢=12° u ¢=0,004 MIla (tabn.I1.2.4).
Mogaynp ynpyrocTd BEPXHEro Cjlos MOZENH BhlyuciseM no ¢opmyne (3.12),
rIe 3HAa4YeHHA MOAyJeH YINPYrocTH MaTEpHalioB, COAEPXAlMX OpraHHWYecKoe

BOKy1Lee, HasHayaeM 1o 1abn.I1.3.2 npu pacuetHoit Temneparype +20°C (1a6n.3.5).
1800-4+1200-4+1200-14 +205-48

E;= 7 =552 MTIla
E; 552 hg 70 _ Cmo
To oTHOMWIERKAM 5% =123 u -'5—?—1,89 ¥ npu ¢=12° ¢ nomoLsio

Homorpammsl (puc.3.3) HaXOmMMM YHeNbHOE aKTHBHOE HanpsyKEHHE CIBMra:
Ty =0,0153 MIa.

Takum o6pasom:T = 0,053-0,6 = 0,0092 MITa.
INpenenbHoe aKTHBHOE HanpsxeHue casura Tpp B rpywte paGodero cnos
onpexensieM no popmyne (3.14), rre Cy = 0,004 MITa, Ky = 1,0.
on=d+4+14+48 =70 cMm.
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©cr=35° (Tabdn. 2.4)

Yep=0,002 xr/em’

Trp = 0,004+0,1-0,002-70-tg35° = 0,0138,
rae 0,1 — koaduuuenT s nepesopa B MlITa

_0,0138 - v _
Knp =0.0092 1,50, uto Sonbiue K"p =1,00 (Tabn.3.1).

S. PaccunThiBaeM KOHCTPYKLIHIO Ha CONMpPOTHBIEHHE MOHOJHTHBIX CJIOEB
YCTaNOCTHOMY Pa3pyILEHHUIO OT PacTsDKEHMA NpH u3rube.

Pacuer BEINONIHAEM B cleqyIOUIEM HOPSIKe:

a) [TpuBOANM KOHCTPYKLHIO K IBYXCIIOHHOH MOJIENH, Fi€ HHXXHUH CNOH MolenH —
4acTh KOHCTPYKIMH, PAaclONIOXEHHas HHXe NaKeTa acanbToGETOHHBIX CNOEB, T.e.
weGeHOYHOEe OCHOBaHHE M IPYHT pabouero cios. Moayns ynpyroctst HHKHero cios
onpenensem no HomMorpamMme puc.3.1.

Ey =122MIla

K BepxHEMY CJIOIO OTHOCAT BCe ac(hanbTOOETOHHbIE CIIOH.

Mognyne yIpyrocTd BepxHero cjos ycTaHaBIMBaeM 1o dopmyne (3.12)

4500-4+2800-4+2100-14

E,= > = 2664 MIIa
Mogynu ynpyrocT acansTo6eTOHHEIX ClIOeB Ha3HavaeM 1o Tabn.I1.3.1.
6) ITo oTHOweHHAM h—3—2—2-059 H &-—_2_@_21 8

D - 37 =V, EH = 122 = y no HOMorpaMme

puc.3.4 onpenenseM G, =1,98 MI1a.
PacueTHOe pacTsaruBaolee HanpsxkeHHe BeIYUCAsEM o popmyne (3.16):
o; =1,38-0,6-0,85=0,70 MIla
B) Beruncnsaem npenensHoe pacTAruBalomee Hanpsxenue no gpopmyne (3.17):

npu Ry=5,65 MIla ans HixHero cios acdansrobeToHHOro nakera (tadn.I1.3.1)
vg=0,10 (Tabn.I1.4.1)
t=1,71 (Ta6n [1.4.2)

k = opMmyna 3.18

1= ﬂ{/ZT (dopmy. )
m=4; a=6,3 (Tabn.I1.3.1)
2Np= 1124 607 abr.;

6,3
Ky = =0,193
' 41124607

k, = 0,85 (Tabxn.3.6)

Ry=5,65-0,193-0,85(1-0,1-1,71) = 0,77
r) B—i 077—11 yro Gosplle K,,p =1,0 (Tabn.3.1).
o, 0,70
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CnedosameneHo, 8bIOPAHHAA KOHCMDYKYUA YOORIEmBOpAEm 6CevM Kpumepusm
npouHocmu.

IIpogepka Ha mopozoycmotivueocms

Kosdouuuenr
Marepuai Tommuna cost hop(j), M | TETIONPOBOXHOCTH Aqpi),
B1/(mMK)

[InoTHsiit achanpTobeTOH 0,04 1,40

IMopucTslii acpansTo6eTOH 0,04 1,25
BricokonopucTaii

acthanpTobeToH 0,14 1,05

['paBuiinas cMech 0,48 2,10

1. B coorserctsuu ¢ m.m. 1-2 IlpoBepkn Ha MoposoycroiuuBocts [Ipnmepa 1
ornpenensieM riySuHy TPOMEP3aHUs Znp = 2,0 M U JUIA TONMIUMHEI OPOXHOH Oo€X bl

0,7 M BeNnMYHHY ITy4EeHHS AJIS OCPENHEHHBIX YCAOBHI lm,q_cp =7,0 cm.

2. Ilo Tabnuuam u rpaduxaM HaxofuM kospduunentsl Ky, = 0,67 (puc. 4.1);
Kpn = 1,2 (1abn. 4.4); Kp = L1 (puc.4.5); Kyarp = 0,92 (puc.4.2); Kgy = L1
(puc.4.6).

Mo dopmyne 4.2 HaxoaMM BETHUHHY ITYYE€HHA IS AAHHOH KOHCTPYKLHU
Inys=layu.ccp) Kyrs' Knn * Krp - Kuarp - Ko =7,0-0,67-1,2-1,1:0,92-1,1 = 6,26 (cm).

3. Tlockonsky 478 HaHHOrO THNA JOPOXHOM ONEXIBI MOMYCTHMas BeTMYMHA
MOPO3HOr0 MydYeHHs coriacHo Tabn. 4.3 cocTaBnser 4 cM, ClIeQyeT Ha3HAuMTh
MOPO303aLUMTHBIA CIOH M BBITOJIHUTE pDacyeT ero TONIUMHBL. [IpenBapHTenbHO
OPHEHTHPOBOYHO OTpenesieM HEOOXOANMYIO TOMIMHY MOPO303aIUTHOTO CIOS NIPH
IOMYCTHMOM BETHYHHE MOPO3HOIO MyYeHHA lpon =4 cM.

Ina atoro omnpenenseM BENTHYHHY MOpO3HOrO [Iy4eHUs IUIA OCPEOHEHHBIX
yCIOBHHR }nyq.cp, NpH KOTOPOH MOpDO3HOE NydyeHHe NI OaHHOH KOHCTPYKUMH He
npeBbiLIaeT 4 ¢M
lnyu.cp = Luon/ Kyrs Knn - Kep * Kuarp - Kon=4/(0,67-1,2-1,10,92:1,1) = 4,47 cu;

[To womorpamme puc. 4.3 ompenenseM TpeGyeMylo TONILMHY HOPONKHOH OZEXIbL
hog = 1,03 = 1,05 M, oTcioma TONIUMHA MOPO303aLIMTHOrO CJIOA hyps
= 1,05-0,70=0,35 m.

4. JIna yrouHeHMss TpeOyeMOH TOMNIIMHBI MOpPO303aIIMTHOrO CNOS BBINONHAEM
pacdeThl C Y4YeTOM TeIUTOQH3HYECKHX XapaKTepHCTHK OTHeNbHBIX cioeB (Tabm.

I1.5.1) 1 3anaeMcs TONUKHON MOPO303AILUTHOTO COA hyps = 0,35 M.
Jlng ucnons30BaHKs B MOPO303aIUTHOM CJIO€ HAa3HaYaeM KpPyIIHO3EPHUCTEIH ITecok ¢
KO3QOHULUMEHTaMH TEIUIONPOBOJHOCTA B TAJIOM U Mep3lOM  COCTOSHHAX

COOTBETCTBEHHO A = 1,74 BT/(MK) 1 Ay = 2,32 Bt/(MK)
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Aep = (1,74 +2,32)/2 = 2,03 B/(MK)
5. Tlo dopmyne (4.7) onpenenseM TepMHYeCKOe CONPOTHUBIEHHE NOPOXHOM
ofexnbl 6e3 MOpO303aLUTHOrO Cost

Roagoy = f: hon(iy onc) = 0,04:1,40 + 0,04:1,25 + 0,14:1,05 + 0,48:2,10 =
i=]
=0,42 (M2 K/Br);
6. ITo kapTe usonuumy puc. 4.5 onpenesnseM HOMEpP H3OMHHHHE — V;
7. Tlo Taén. 4.9 HaxonuM Chyy = 1,35;
8. Ilo Tabn. 4.10 mpu oblueit TonumMHe AOPOXHOM omexast hoy = 1,05 M mis
CHNIBHOMYYHHUCTOrO I'PyHTA IPH NOMOLUK HHTeproNsUuH onpenenseM Cp = 0,645;

9. Boruucasem oTHoweHue lpop/(Cpyy. Cp) = 4/(1,35-0,64) = 4,59 cm;
10. Ilo HoMorpamme puc. 4.6 onpejenseM METONOM UHTEPIONALUNY NIPUBENEHHOE

TEPMHYECKOE CONpOTUBAEHHE Rpp = 0,78 (M2 K/Br);

11. o Tabn. 4.7 Ko = 0,90; Kygy = 1,0 (n4.11); 6 = 095

To ¢popmyne (4.7) Roprp) = RapKog-Kysn 8= 0,67 (M K/BT);

12. TTo opmyne (4.5) hys = (Rog(rp) — Ron(o))-Amps = (0,67 — 0,42)-2,03 = 0,51 M

13. Pa3nyua Mexny nody4eHHBIM ¥ 33JaHHBIM 3HAYEHHAMH hys NpeBbIlIaeT 5 cM.
PacueT nponomxkaem, 3agaBmuch hys = 0,50 M.

14. ITo tabn. 4.10 npu obiuell TOMUKHE JOPOXKHOH omiexnmbl hoy = 1,20 M ans
CHILHONYYMHHUCTOrO rPYHTa OpH ITOMOLIK HHTEpNONALUH onpenensem Cp = 0,63;

15. Beryncnsiem orxomente lpoa/(Cayy. Cp) = 4/(1,35-0,61) = 4,7 cm;

16. Tlo Homorpamme puc. 4.6 onpenenseM MeTOAOM HHTeprnonsuuu Rqp = 0,81
(> K/Bt);

17. o 1a6n. 4.7 Kop = 0,95; Kygy = 1,0 (n.4.11); 8 = 095

18. Tlo dopmyne (4.7) Rop(rp) = Rup'KopKypnd = 0,69 (M K/Br);
19. Tlo dopmyne (4.5) hys = (Rog(rp) — Ron(o))-Amps = (0,69 — 0,42)-2,03 = 0,54 m.
Pasnunia MeXxnay nosy4eHHBIM H 3alaHHBIM 3HAYEHHAMH hys He npeBbliaet 5 cM.

[Tpunumaem hy, = 0,50 M.
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ITpunep 6.

BBIMONHHTE MNPOBEPKY KOHCTPYKUHMH Ha MOpPO30YCTOHYMBOCTH M, €ciH
notpebyercs, ONpPEeNeNHTs TOMUHHY MOPO303alIMTHOrO CJIOS8 Ha Y4YacTKe HOpPOril.
npoxozaileRt B paiione r. Mockssl. IIpoBepka NOpOXHOH ofeX sl Ha MPOYHOCTb
BBINOJIHEHA.

HcxonHble faHHbIE.
1. opora III TexHUYeCKON KaTEropuu.

2. Vyactok JnoporH pacrnoioxeH BO Iy JNOpOKHO-KIHMAaTHYeCKOH 30HE, B
Mocxkosckoit 06nacTH.

3. BeicoTa Hacein¥ cocTaBifer 1,5 M, TomuuHa aopoxxHol onexasl — 0,70 M,
TOJIKHBI C/I0eB IPHBEJCHEI B Tabulle;

4. Cxema yBnaxaeHus pabouero cnost 3eMiustHoro nonorxa — II1.

['ny6uHa 3aneranus rpyHToBBIX BoX — 0,5 M.

5. I'pyHT HachIMH M €CTECTBEHHOrO OCHOBAHHMA — CYIJIHHOK TSKEJNBIH MblIeBaThlii,
KOTOPBI# OTHOCHTCH K CUIBHONYYHHUCTBIM FPYHTaM.

7. BnaxxHOCTb [pyHTa Hachinu coctasiseT 0,7Wi.
8. Cpoxk ciryx6b1 IOPOXXHO# ONEXABI MEXAY KaNTANbHEIMH peMOHTaMu — 10 neT.

Pacyer.
Koaddpuunent
Marepuan Tonumna cos hop(i), M |  TENMONPOBOAHOCTH Agp(i),
B1/(MK)
[notHsiit achanbToOeTOH 0,05 1,40
[TopucTei#t achaibTOGETOH 0,15 1,25
I'panuTHBIH WwEeGeHs,
06paboTaHHBIH BA3KHM

6uTYMOM 0,30 1,28

KpymHo3epHUCTHIR ECOK 0,20 2,03*

*ITockonbKy B MEPHOL MPOMEDP3aHUA HOPOXKHOH KOHCTPYKLUHMHM I[1€COK HaXOMHTCH
CHayalla B TaIOM, a 3aTeéM B MEp31IOM COCTOSHHH, B pAacyeT BBOAST

cpenHeapudMmeTHIecKoe 3HadeHHe KO3 PHUNEHTOB TEIUIONPOBOAHOCTH Ar U Ay.

1. Tlo xapte puc. 4.4 onpenensem cpeaHIOW NYOUHY NPOMEP3aHUS Zpp(cp) AMTA
ycnoBui . MoCKBEI, yMHOXaeM ee Ha [OMNpaBOYHBIH KOIQGHULUHEHT ¥ HaxoduMm

Takum 06pasom riy6uHy NPOMEp3aHHA JOPOXKHOH KOHCTPYKIUHH Znp:

Znp = 1,40-1,38 = 1,93 m =~ 2,00 M.

2. Ina rnybussl npomep3anns 2,00 M mo Homorpamme (puc. 4.3) mo KpHBOH
[UISL CHIIbHONYYHHHCTEIX TPYHTOB (rpynma IV) npH TonUIMHE ROPOXKHOH Omex bl
0,7 m ompenenseM BeNMYHHY MODO3HOTO IYYEHHs IS OCPEAHEHHBIX YCJIOBHIi

layu.cp=7.2 om.
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o tabnuuam u rpadHkaM HaxoOUM KOIPOHIHEHTHI:

Kyrs = 0, 7 (puc. 4.1); Kny = 1,2 (1a6n. 4.4); Kyp = 1,3 (puc.4.5); Kyarp = 0,92
(puc.4.2); Ky, = 1,3 (puc.4.6).
Tlo dopmyne 4.2 onpenenseM BelHYHHY MOPO3HOrO IYYeHHSA Ans NaHHOM
KOHCTPYKHLHH:
lnys = lnyw.cp - Kyrs Knn - Krp - Kysarp - Kog = 7,2:0,7-1,2-1,3-0,92-1, = 7,9 (cm).
HOCKOJIBK}/ A JaHHOrO THIA AOPOXHBIX OACKKH AOIYCTHMas BEIUYMHA ITYYCHHUA

cornacHo Tabn. 4.3 cocraBnser 4 cM, ClleyeT BBIIOJHUTS PacyeT MOPO303aILHTHOrO
cIios.

3. TlpepgBapuTensHo OpPHEHTWPOBOYHO ONpeAenseM HeOOXOMUMYIO TONLIMHY
MOpO303aIHTHOrO CHOS NMpPH AONMYCTHMOH BeNW4WHE MydeHHs lpon, = 4 cM. s
atoro no ¢opmyne (4.3) onpegenseM BEIHYHUHY MODO3HOIO ITy4eHHS IS
OCPe[HEHHBIX YCNOBUH, NpH KOTOPOM MyueHWe MIA AAHHOH KOHCTPYKLMH He
npeBblIIaeT 4 cM.
lnyq.cp =lpon./ I<yra' Kan Krp' I(Harp Ken
loya.cp =4/(0,7-1,2-1,3-0,92 - 1,1) = 3,62 (cm).

[To nHomorpamme (puc. 4.3) mpu z; = 2,00 M onpenenseM TOMUUHY ROPOXKHCE
OIeXIbl, BKJIIOYas MOpO303alIMTHBIA cao#, hoy = 1,30 M, oTcloma TommmHa
mMopo3o3awTHoro cnos 1,30 — 0,70=0,60 M.

Ina ytouHeHus TpeGyemoll TOMIMHEI MOPO303ALIUTHOTO CNOS  BBIIOJHAEM
pacyeTel ¢ ydeToM TennohH3HYECKHX XapaKTepUCTHK OTHAenbHbIX cnoes (Tabn.
[1.5.1). 3apaemcs TonuKHOR Mopo3o3aluutHoro cnos 0,60 M.

Js uCIionp30BaHUs B MOPO303aLMTHOM CNIOe Ha3Ha4aeM KpYMHO3ePHUCTBIH NecoK ¢
Ko3¢QHUUHEeHTaMM  TEIUIONPOBOAHOCTH B  TAalOM M  MEP3IOM  COCTOSHMAX

cooTBeTcTBeHHO Ar = 1,74 BT/(MK) 1 Ay = 2,32 Bt/(MK)
Aep = (1,74 +2,32)/2 = 2,03 B1/(MK)
4. Tlo popmyne (4.6)
i=no,
Roa)= 2  bon(iyMonci) = 0,05:1,40 +0,15:1,25 + 0,30:1,28 + 0,20:2,03 =
i=l

= 0,48 (m° K/B).

5. TTo kapTe H30JHHHUH pHC. 4.5 onpeaenseM HOMeP M30JIHHMHU, COOTBETCTBYIOLUMI
MECTY nojioxeHus Tpacchl — V. [To Tabn. 4.9 wnd CHIbHOMYYHHHCTBIX PYHTOB M0

HoMepy M30HHHH V HaxomuM Cpyy = 1,35.

Tlpu BenmuunHe hoy = 1,30 M paccTOsHHME OT HHM3a JOPOXKHOH OHEXIBI 110
3aneraHus rpyHToBbIX BoA Hy = 0,7 M. Ilo 1a6x. 4.10 mpu hoy = 1,3 M mns hpp(gon) B
unrepsane 0-100 meTonom uaTepnonsumy Haxomum Cp = 0,72,

6. Beiuucnsem otHowenue lyon/(Cryy. Cp) = 4;(1,35-0,72) = 4,12 em.
7. Ilo Homorpamme pHc. 4.6 onpejernseM METOAOM HHTEpIONALMH ONpefenseM

2
MpUBEJIEHHOE TEPMUYECKOe CONpoTuBenne Ryp = 0,91 M~ K/Br.
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8. Tlo Tabn1. 4.7 Koy = 0,90. B cootserctnuH C 1.4.10 Kypy = 1,0; 6 = 0,95.

9. To popmyne (4.8) Rog(rp) = Rup-KogKyan 8= 0,91:0,90-1,00,95 = 0,78 n°
K/BT.

10. Tlo dopmyne (4.6) bz = (Roa(rp) — Roa(o))-Aups = (0,78 - 0,48)-2,03 = 0,61 m.
Pashuita MeXIy NONYYeHHBIM M 3aNaHHBIM 3HAYEHHAMH hy, TpeBbIIIaeT 5 oM.
[TpunumaeM hy,; = 0,60 cm.

Ipumep 7.

OnpenenuTs TOMUMHY TEMIOM30IUPYIOIIEro clIoS H3 MEHOMIAcTa AMs yKa3aHHOH
noporu B padoHe r. Mocksel. McxonHbie faHHBIE Te XK€, YTO H B NpPEABIAYIIEM
npuMepe.

Pacyer.

1. B cootseTcTBUH ¢ 1.4 npeasiaymiero npumepa Roy o) = 0,48 M2 K/Br.

2.Tlo Tabn. 4.11 nns CUNBPHONYYHHHCTBIX IPYHTOB HaxoauMm Cp = 1,5.

[Tpu TonumHe OPOKHOMN opeX bl hoy = 0,70 M pacCTOAHUE OT HH3a JOPOXHOMH
opesxnst 1o YTB Hy coctasut 1,3 M.

3. [IpHHHMAaEM JOMYCTHMYIO INy6HHY npoMep3aHus Nnp(gon) 0-50 1 o Tabn 4.10
METOIOM HHTEpNoMAUMHA MexIy hoy = 0,50 M 1 hoy = 1,0 onpenensem Cp = 0,81.

4. HaxonuM lpon/Cq. Cp = 4:(1, 5-0,81) = 3,3. Tlpu Hy = 1,3 M o HoMorpamme
puc. 4.5 nomy4aem 3HaueHue hyp(zom) = 82 cm.

5. TlockoneKy 3HaveHHe Cp 6eu10 ompeneneHo juis MHTEpBaNa hpp(aon) 0-50,
Bo3ppaiaemcst k Tabn. 4.10 u HaxomuM npu hpp(zomy = 0-1,0 M # hoy = 0,70 m

Cp= 0,78. Hns aTx 3HaueHH# no HoMorpamme puc. 4.6 onpenenseM Rpp = 0,86 8
COOTBETCTBHH C M.8 H 1.9 NpensIayero npumepa.

Roa(r) = 0,86:0,90-1,0:0,95 = 0,74 m” K/Br.
6. [To rpaduky puc. 4.7 npu Royrp) = 0,74 > K/BT u Ron(o) = 0,47 > K/Bt

HaxomuM:- hp = 1,5 cM. YuuTbIBas MHHMMajbHble pa3Mepbl MIMThI MEHOMIacTa,
NpHHAMaeM TONLIMHY TETTOH30AHPYIOLIEro CI0oA 3 cM.
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IIpamep 8

Hcxogubie JaHHbIe

1. Yuactok pmoporu III TexHHyecko# kareropuu pacmonoxeH B MOCKOBCKO#H
odsact.

2. BeicoTa HachIMH COCTaBAAET 1,5 M, TONINMHA JOPOXHOH ONEXIbI, BKIIOYas
MOpO303allMTHEINA cnoit — 1,10 M.

3. TommuHa MOPO303AIMHTHOTO CNOA H3 MenkosepHucToro mecka 0,50 wm,
ko3 duument punsrpaunu K¢ = 2,1 M/cyT, nopucrocts n = 0,32.

4. Cxema ypnaxcsenus pabouero cios 3eMisHoro nojaotHa — 111,

5. IpyHT Hachin# ¥ €CTECTBEHHOIO OCHOBAHHUA — CYHECh NbLIeBaTas.

6. Yxnos apenupytomero cios i = 0,03,

Tpebyercss OUEHHTH BO3MOXHOCTB pabOTHl MOpPO303aLIMTHOrO CJOSA  Kak
JIPEHUPYIOIIEro.

Pacuer.

1. Tlocxonbky xod(pouumeHT GMIBTpalMM DNecka [OCTATOYHO  BBICOK,
JPEHHPYIOIIMH CIOH pacCYMTHIBAIOT Ha OCYILEHHE.

[To Tabn. 5.3 Haxomar ymensHei nputok Bofsl Bo 11 K3 ans 3-eil cxemsl

2

yBnaxsenus q = 3,5 a/m cyt. Io Tabn. 5.4. Ky = 1,6; K = 1,0. Buny orcyrcraus
NepeNoMOB MPOJONBHOTO NPOQHIS Ha YYacTKe, a TAKKe CIIEHAaIbHBIX MEPONIPHATHI
N0 YMEHBUIEHHUIO NPUTOKa, Kgor = 1; Kp = 1.

2. o dopmyne (5.2) pacueTHbIN NPUTOK BOABI B APEHHPYIOIIHHA CIIOH COCTaBIAET

3,2

3p=q-Kqn'K:1000 = 3,5-1,6-1,0:1000 = 0,0056 m"/m"cyT.

3. Jlns pacueTra HCIOJIB3YIOT HOMOTpaMMy pHc. S.1.

Jns nByckaTHOro npoduns

q'=q,B/2=0,0056-7:2=0,0196M> /m?;
q'/Kg =0,0196:2,1 =0,0093;

ITo Homorpamme s otHowenus qp/Kg Haxonst Benuuuty 3,5hyae/L = 0,07,
rae L — nyTe GuAbTpauuy, ANA IBYCKATHOrO NPOGUIIsA — MONIOBHHA JHHBI
Ipenupyowero cios; L =B/2 +a+§;
B - miupuHa npoesxeil 4acT;
a — [MHUpHUHA 0OOUHHEI,
8 — cpenHss [LTMHA yYacTKa APEHUPYIOLIETO CIIOS, PACIIONOXKEHHAs B
OTKOCHOM 4acTH 3eMJISTHOTO TI0JIOTHA, paBHas CyMMe TOJILIMHBI JOPOXKHOM
OZleX bl ¥ OJIOBHHE TONIUHB! JPEHUPYIOLIETO CIIOS, YMHOXKEHHOH Ha
3aII0XeHHe OTKOCA;
L=7/2+2,5+(0,79 +0,60/2)-1,5=9,6 m;
oTcroaa hyae = 0,19 M.
Toraa nonHas TonuKHa APEHUPYIOLIETO CIOS

hy = haag + hyac = 0,20 + 0,19 = 0,39 m.
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4. TlpoBepky Ha BpeMeHHOE INOMNOWIEHHE BOABI APSHHPVIOWINM  CIOLM
BHIMONHAIOT N0 Gopmyne (5.4). ITo Tabi. 5.6 Qayy = 0,45; Tagn = 6 CyT.

hp = (qp'T3an/n + O,Bhgaﬂ):(l - (pf“‘lM) = (0,005660,27 + 0,30.20)(1 - 0,5) = 0.3 M.
PacyeT okoHuYeH.
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Hpusep 9.

Hcxoansie ganubie.

1. Vuactok goporu IIl TexHM4YecKol KaTeropuu pacrnojoxed B Mockopckoit
00N1acTH.

2. BricoTa HackInK cocTaBaseT 1,5 M, TONIUHA A0pOXHOi ofexast — 0,79 M.

o

3. TomuuHa MOPO303alUTHOrO CNog U3 cpepHesepHucroro necka 0,60 M,
koadpuusent punstpaumu Ky = 1,2 M/cyT, mopuctocts n = 0,34.

4. CxeMa yBnaxxHeHns paboyero cos semMisHoro nonorsa — I1I.

5. IpyHT Hachifny H eCTeCTBEHHOIo OCHOBaHMs — Cyfiech nbiieBaras.

6. YxnoH apenupytowero cnos i = 0,03.

Tpedyercss OUEHHTH BO3MOXHOCTE pabOTHl MOpPO303ALIHTHOIO CNOA  Kak
APCHUPYIOLLETro.

Pacuer.

PacueT TOMIKHBE NPEHHPYIOMIETO CIIOS BRINOAHSAIOT Ha OCYyLIEHHE.

1. B coorsercTBu ¢ n.n. 1-3 npensiAywero nprMepa qp = 0,0056 MllmzcyT
q4'=qpB/2=0,0056-7:2=0,0196m> /m?;

q'/ K¢ =0,0196:2,1=0,0093;

2. Ilo nomorpamme puc. 5.1 onpenensior 3,5hya/L = 0,28; L = 9,6 M (cMm. 0.3
UpebLAYIUEero npuMepa), orciona hyae = 0,77

bin = haap + hyae = 0,20 + 0,77 = 0,97 m.

ITockonbky Tpedyemas TOMMHA APEHHUPYIOILETO C/I0S MNPEBBIUAET 3a[aHHYIO,

CHCAYET MPUMEHUTh KOHCTPYKUMIO C NpPUKPOMOHHBIM ApeHaxeM. [Ipumem, uto
[IPONONBHAS peHa pAcrioNoXeHa MOA CepeXHHON oboumHel. B 3ToM ciyuae nyts

(punprpanun L =B/2 + a/2 =475 M.

3. Tlo Homorpamme puc. 5.4 no senuuune qy/Ky = 0,0056/1,2 = 0,0047 naxonsr 2
snadends hy: ina L= 35,0 M 1 L = 3,5 M. [To metony uHTEepnonauu hy = 0,40 M.

4. TlpoBepky Ha BpeMeHHOe MOIJIOWIEHHE BOMbI APEHHPYIOUIMM  COEM
BLITIONHAIOT 10 dopmye (5.4). ITo Tabn. 5.6 Pauy = 0,4; Taan = 6 CyT.

hu = (qp"rg‘.\u/n + O,3h3;m):(l - (()3HM) = (0,005660,27 + 0,30,20)(1 - 0,4) = 0,3[ M.
PacueT OkoHYeH.



IIpumep 10

HcxonHblie faHHbIE

1. Yuacrox moporn III TexHHuyeckoll KaTeropHM pacronoxkeH B MOCKOBCKOW
obnacTH.

2. BeIcoTa HachINK cocTaBaseT 1,5 M, ToNWMHA A0POXHOI oxexasl — 0,70 M.

-

3. TommMHa MOPO303aLUMTHOrO ClOf W3 cpenHesepHucrtoro necka 0,70 M,
ko3¢ duurenT Guibtpauuu Ky = 0,49 m/cyt, nopucrocts n = 0,28.

4. CxeMa yBiaXxxHeHHA pabo4ero cnos 3eMJIsHOro nmonotxHa — I11.

5. 'pyHT HachIlK H eCTECTBEHHOI0 OCHOBAHHS — CYITECh [blIeBaTas.

6. YknoH npenupyioutero crnos i = 0,03.

Tpebyercs OLEHHTP BO3MOXHOCTh paboOTBl MOpPO303aLUMTHOrO CHAOA  Kak
LOpPEHHPYIOLWETO.

Pacuer
Beuny Ttoro, uro xo3¢QHuHEHT OGHUIbTPALMKH TIPYHTa NOCTAaTOYHO HHU3KHH,
INPEHHUPYIOUIMH CJIOH paCCYHNTHIBAIOT Ha MOIJIOILEHHE.

Mo tabn. 5.6 ans n = 0,28 @y = 0,55;
Ilo tabn. 53 mna ycnoBuit II mopoxHO-KIMMaTHuecKOH 30HBI M 3-H CXeMbl

yBnaxHerAs Qp = 60 v To dopmyne 5.3:

hy= (Qp/1000n +0,3h5an):(1- @3um) = [60:(1000-0,28)+0,3-0,15]:(1-0,55) = 0,58 M.
PacyeT okoH4YeH.
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pamep 11

Hcxoanbie xaHuble.

1. Yuacrox moporn III Texnuyeckoif KaTeropuu pacrofioxkeH B MockOBCKOA
obnacTty.

2. BbiCOTa HAchIM COCTaBNAET 1,5 M, TONIIHHA TOPOXHON ONEXIEI COBMECTHO €
IPEHNPYIOWHNM (MOPO303aIUTHEIM) ciioeM — 1,10 M.

3. KoHCTpyKIHS TOPOXHOH 0/1e3K /IB]

Marepuan Tomuuna cnos h, M
ITnoTHELHA achansTobeToH 0,04
[TopucTelii acdansTobeToH 0,08
BrlcokonopUCThI acdaisTobeToH 0,14
YxpenneHHas iefeHouHO-rpaBuiiHO-lecYaHas CMech 0,26
Iecok cpefHel KPYIHOCTH 0,70
4. KoHcTpykuus ApeHHPYIOWIEro CIOf — [ApeHUPYIOMH crnoil M3

CpeqHEe3ePHUCTOrO ecka noj npoedxeH yacTh ¢ TpyOHaTEIMU ApeHaMHy.
5. TpyHT HacBIMU ¥ €CTECTBEHHOrO OCHOBAHUA — CYTECh NLIIEBATA.
6. CxeMa yBnaxxHeHus pabouero cjos 3emasHoro nonorya — I11
TpebyeTcs OnpeaennuTs pacueTHYIO BIaXHOCTh FPYHTA HAachinu 6e3 HCIBITAHHIA.

Pacuer

PacueTHy10 BIaXHOCTb Onpefensior fio gopmyne I12.1

Wy = (Wias +A; W -2 WY1 +0,1t) - A3

[To 1abn.J1.2.]1 nns ycnosu#t lI; KOPOXHO-KIMMATHYECKOH MON3OHBI, 3-# CXEMbI
yBiaxkHeHus onpenenseM Wo.,6=0,72;

Tlo Ta6n. I1 2.2 nonpaeka Ay W = 0;

Io Ta6n. I1. 2.3 nonpaska A;W = 0,09 (32 CYET yKpENIEHHOr0 CII0S OCHOBAHASA
u3  webeHoYHO-TpaBUiiHO-Necyanofi cMecu — 0,04 u 3a c4yer JpeHaxa c
NPOAOMBHEIMU TPYOUaThIMK ApeHamu — 0,05);

To rpaduxy puc. I12.1 nonpaska Ha BIMAHAE CYMMApPHOM TOJIMHE! CTAGHIBHBIX
CJI0eB AOPOXHOM omexasl Ay = 0,003;

[lo 1a6n. I1 4.2 ans yposus HagexHoctH 0,95 k03dGHUHEHT HOPMHPOBAHHOrO
oTkinoHeHua t = 1,71,

Wp=(0,72 - 0,09)(1 + 1,71) - 0,003 = 0,699 = 0,7 (monu ot Wr).

Pacyer OKOHYeH.
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Ilpumep 12

HcxonHbie xanubie

ABTOMOGMNIbHAs mopora I kareropus pacronoxeHa B peruoHe Hudxuero
Hosropona.

I'pyHT 3eMIISHOrO NOJIOTHA — CYIIECh TSDKeNas MblleBatas.

['ny6uHa BeieMKH cocTaBnseT 100 cm.

PacueTHBHI ypoBeHp IDYHTOBHIX BOI — Ha rmyGuue 120 cM OT noBepXHOCTH
3eMJISTHOTO [10JIOTHA.

OKCIepHMEHTANBHO YCTAaHOBIEHHOE 3HaYeHHe KO3 PHUIHEHTa BIAaronpoOBOAHOCTH
KB]] =5 CM2/‘{.

HavanbHas Baaxsocts W, = 0,12, npenen Tekyyectu W, = 0,18, mmotHocts
cyxoro rpyHra p = 1,66 r/cm3.

CyMMapHasi TONUIMHA ROPOXHOM omexas, HuMewweld acdansTobeToHHOE
NOKpBITHE, paBHa 60 cM.

Tpebyercs onpenenuTh CPEOHIO OCEHHIOW BMAXKHOCTE Woccp, CPEAHION

BECEHHIOIO BIAXHOCTE Wgeccp M MOPO3HOE MydeHHE hpyy.

Pacuer.

1. Y3 Tabn. I1.7.2 naxomum mns Himxnero Hosropona tyy = 1440 4., tyy = 132
CyTOK, 6 = 26,21.

2. Boiyucngem no 3aBucumoctd ([1.7.6) 3HaueHHe KpUTEpHUS OCEHHEro
BJIarOHaKOIUIEHUA:

Fon = Kayrtawh® = 5:1440/120% = 0,50;

3. Onpegnensiem napameTp hap = ha / hg. B cootBetcTBUM ¢ (T1.7.7) hy = 160 —60 =
100 cm. Torma hag = 100/120 = 0,83.

4. o rpaduxy puc. I1.7.2 saxogum AW 4y = 0,73.

5. Mcnons3ys (1. 7.5) u npunss A = 2,68, nonydum Wpg = 1/1,66 — 1/2,68 = 0,23.

6. Tlo 3aBucumoctn (1. 7.4) axonum Wocep = 0,12 +0,73-(0,23 - 0,12) = 0,20.

7. To 3aBucumocty (I1.7.12) BeIMHCIREM XapaKTEPUCTHKY CKOPOCTH IpoMep3aHust

o =1,24+0,72-1nc - 0,05-hg = 1,24 + 0,72-1n 26,21 = 3,59.

8. Hcnone3ys (I1.7.9), BoruncnseM KpaTepuii 3MMHEro BlaroHakorieHus Z:

Z=3,59/(2:4/5)=0,80

9. Ilo rpaduxy puc. [1.7.3. Haxomum C = 1,50.

10. Hna cynecu Tsxenoit meumeBatoit u3z tabm. [1. 7.1 Haxomum Wy = 0,09 u
Wys = 0,06.

11. C momousto (I1. 7.8) Haxogum Wagccp = 0,09 + (0,20 - 0,09)-1,50 = 0,26.

12. Tlo 3asucumoctu (T1.7.15) naxopum riny6uHy npoMep3aHus rpyHTa hnp:

hyp =0L'1[t,,p 24=359.4182-24 =237 cm.
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Tax kak hyp > hyp, TO NpHHEMaeM B COOTBETCTBHM C NaHHBIMM TaGnuus! I1.7.1.
hpp =130 cM.

13. BeiuucnseM no dopmyne (I1.7.14) BepoSTHYIO BETMYHHY MOPO3HOIO My4YeHHUs
hnyq-;

14. hnyy = 130-(1,66/1,0)-[1,09-(0,26 - 0,06) ~ (0,23 - 0,06)] = 10,4 cm.

[TockonbKy nojy4eHHas BEJIHYMHA MOPO3HOTO ITyYEHHs NpPEBhIIAET JOMYCTHMYIO
st acPansTOOETOHHOrO TOKPHITHA (4 CM), HaMeYaeM B COCTaBe NOPOXHOM Ofex bl
CJI0/ U3 MEHOMIIKCA TONUIMHOM 8 cM.

BrinonHseM Bech BBIIIENPHBENEHHBIA LMK pAacyeToB C Y4YETOM JAAHHOrO
MepOTIPUATHSA, COXPAHHB HYMEDALIHIO COOTBETCTBYIONIMX TO3ULIHI pacyeTos.

3. YTounsem 3Hadenue napamerpa hy = 160 — (60 + 8) = 92 cm, hap = 92/120 =
0,77.

4. o rpaduxy puc. I1.7.2 Haxogum AWy, = 0,72.

6. HaxomuM Woccp = 0,12 + 0,72:(0,23 - 0,12) = 0,20.

7. Tlo 3aBucumoctH (I1.7.12) BEIMUCIHM XapaKTEPUCTHKY CKOPOCTH IIPOMEP3aHUs
a=1,24+0,72 - Inc - 0,05-8 =3,19.

8. Vicnoneays (I1.7.9), seraucnuM xpuTepuit 3MMHEro BiaroHaxonnesus Z:

Z=3,19/(2-45)=0,71

9. ITo rpauky puc. [1.7.3 naxomum C = 1,57.

1. C nomomsto (I1.7.8) Haxomum Wagcep = 0,09 + (0,20 — 0,09)-1,57 = 0,26.

12. Io 3aBucumMocTH (I1.7.16) Haxoaum riy6uHy npomep3aHus IpyHTa hpp:

hpp =151 (13,93 - 0,0067-26,21)-8 = 41 cm.

13. BoiuncnsgeM no gopmyne (I1.7.14) BepodTHYIO BETHYHHY MOPO3HOroO ITy4eHHs
hpyy:

hpyy —41-(1,66/1,0)-[1,09-(0,26 - 0,6) - (0,23 - 0,6)] = 3,3 cm.

PacueT oxonueH.
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[IPHIIO)XEHHE 9
CIIHCOK YYACTHHKOB PA3PABOTKH OTH

PyxoBoautenu paboT H OTBETCTBEHHBIE UCIIONHUTENH: K.T.H. B.M.JOMmaies u
n.1.H. B.J1.Kazaprosckuit (Coto3iopHun).

B noaroroske Tekcta OJH ydacTBoBaiM coTpyaHuHKH COHO3OOPHHH: M.T.H.
B.M.Pysuncku#t u  k.T.H. E.C.IlweHnyHHkoBa  (BOMpOCHl  pacyeTa  Ha
MOpO30yCTOHYHBOCTb H ocylueHue), K.T.H. M.B.Jleftnaun u k.1.H. A.E.Mep3nnkuH
(Bompocks! pacdera Ha mpoyHocth); K.T.H. B.C.HMcaes, x.T.H. [.H.Kuproxun, unx.
B.A.3enpmaHoBuy, HHX. M.JLIlonmoB (pacyeTHBlE XapakTEPUCTHKH AOPOXKHO-
CTPOMTENBHBIX MATEPHAIIOB).

Kpome matepnanoB Colo3mOpHUN HEMOCPEACTBEHHO HCIONB30BAHEI B TEKCTE
MaTepHabl, TOMy4YeHHBIE OT OpPraHHU3alUH-COHCIIOMHUTEN !

C.-Tletepbyprekor ana ro3gopHuy  (a.T.H.  [O.M.BacunpeB, K.T.H.
[1..Tenses, k.1.H. A.O.Cayns, k.T.H. A.M.Cumanosckuii, k.T.H. T.H.ITontapanoga,
uHX. B.A.Ma3sypoB) — Bompocsl pacueTa NOPOXHOH OHEXIbl Ha NPOYHOCTH MO
KPHTEPHAM CIHBHIa U PaCTSOKEHHS NpH H3rube U pacyeT Ha MOPO30YCTOHYHBOCTE;
Owmckoro _d¢umuana Cotozgopuun (x.T.H. A.C.JIununesko, k.T.H. Benoycos) —
pacyeTHbIe XapaKTEPUCTHUKH IPYHTOB C y4€TOM MHOFOKPaTHOM Harpy3KH;

MAIA (TY) (a.1.H. A.IL.Bacunses, A.1.H. B.I1.Hocos, a.1.u. }O0.M.5koBnes, K.1.11.
M.C.KoranzoH, k.1.H. B.K.Anecrus, x.1.H. ILILIleTposiy, k.1.H. M.I".I'opsiyeBs, HHX.
E.B.XycrapeBa) — BOIIpOCHI pacyera 10 ynpyromy nporuoy;

[T «Pocpophuu» (A.1.H. B.A Kpetos, k.1.H. A.J.[lyrakos, k.1.H. B.M.OnabXx0BHKOB,
A.T.H. A.B.Pynencxnii, x.T.H. I.C.Baxpax, umx. A.M.CtpuxeBckuii) — pacueTHble
XapaKTepUCTHKH  JOPOXHO-CTPOMTENBHBIX MaTepuanoB W BO3AeHCTBHE  OT
TPaHCIIOPTHOH Harpy3KH;

Boenno#t akajemun Thima # TpaHcmopta (A.T.H. M.A.3onotaps) — pacuer Ha
MOpO30YCTORYHBOCTb.

Hapsny ¢ 3THM [pHHUMAIHCh BO BHHMAHHE 3aMeyaHHs M IPEANIOKEHHs,
nosny4yeHHsle oT Cubupckoit rocyaapCTBEHHOH aBTOMOOHILHO-I0POXKHOM aKkafeMHUu
(Cu6AIN) (o.1.H. A.B.CmupHos, a.1.H. B.H.lllectakos, k.T.H. A.A.MasblleB, K.T.H.
A.I' Manogees, x.1.H. B.B.Cuoptiok, umx. B.B.Criues, unx. A.C.AnexcaHopos.
nHx. V.A. bpexnen).

YYHTHIBANMCE TAKXKe OMyONHKOBAHHBIE MaTEPHANbl MCCENOBaHHH, BBHITOIHEHHBIX
B mnepHon 1985-95 IT. MOA  PYKOBOACTBOM Inpoop.B.A.CemeHoaa!
(yyeT CTaTHCTHYECKOTO XapakTepa TIIokasaTenell MeXaHHMYeCKMX CBOHCTB) H
Inpodx A,H.Tynaeaal (pacyer Ha  ocywleHHe), 1m0  PYKOBOACTBOM
npo¢. 5.C.PanoBckoro (Bonpockt YCTaIOCTHOTO CONMPOTHB/EHUS ac(anbTOOETOHHBIX
CJI0€B), a TaKXke ONyOIMKOBAaHHBIE MaTepHalbl HCCIENOBAHMIA, BBIMONHEHHBIX MO
pykosoncTBoM [k.T.H. KO.B.Bytmukord u npod. 5.5.Kapumosa (o ocobeHHocTsM
BOJHO-TEINIOBOTO peXHMMa M pacyeTHBIM [apaMeTpamM [JOPOKHBIX OfeKA B
V DOpOXKHO-KIMMATHYECKOH 30He ¥ B TOPHOH MECTHOCTH).
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