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NPEJHCJOBHE

PykoBoacTBO no mnpoeKTHpoBaHuio ¢(YHAAMEHTOB MalIHH C AHHA-
MHYeCKHMH Harpy3kamp nojrortosieno g raaBe CHulIl 11-19-79 u paer
NOSICHEHHS K OTAEJIbHBIM er0 MyHKTaM.

PykoBoacrBo paspaborano JsabopaTopHeli AHHAMHKH TPYHTOB
HHHW ocHoBanuii H mojsemunx coopyxenuii uMm. H. M. IepceBanoBa
Toccrpos CCCP npu yuactum [oHeukoro IIpoMcTpofinHuIpOeKTa, HH-
cruryra Jlenunrpaackuii Ilpomcrpofinpoexr, XappkoBckoro IIpoMcTpoi-
nuunpoekra, LUHWHnpomsmauu, HUM)KbBa, IITHUHMCKa um. B. A.
Kyuepenko T'occtpos CCCP, BHUHI'a uM. B. E. Bepeneena, Jlenus-
TPafCKOTO  OTAENeHHs HHCTHTYTa TenJosjekTponpoekr MuH3snepro
CCCP, OHNCH MmuuBy3a ¥Yxpaunckoi CCP, Kpacrosipckoro ITpom-
crpoitnuunpoekta Muntsxcrpos CCCP, HHcTHTyTa @yHAAMEHTHPOEKT
u ero JlewnHrpaackoro otaeneHuss Munmontaxcneucrpos CCCP, uH-
cruryra I'nnpome3 Munuepmera CCCP n DHHMMCa MuncrankonpoMa.

PykoBoACTBO cocTaBisyH: pasa. 1 <«OO6mue NOMOXKEHHS» — I-P
texu. wayk B. A. HuabuueB, kaupuparsl texH, Hayk O. $. Hlexrep,
M. H. Toay6uosa, lO. B. Monrosos, B. M, lllaeeyu (HHUHUOCII);
a-p texH. Hayk O. A. Casunos (BHWWI uMm. BeneHeeBa); KaHA. TexH.
nayk C. W. I'pu6, unx. A. K. Kocunoknit (Kpacuosipckuii [ICHHUMUIT);
pasp. 2 «DyHZaMeHTH MAllHH ¢ BpalIalOIIHMHCH YacTAMH» — KaHA.
texH. Hayk I'. I'. Arpanoscknii (BHHMI nm. BepeneeBa); HHXeHepHl
H. C. Jluteun, E, TI. DBa6ckuii (JIOTIII); pasn. 3 «DyHpaMeHTn
MallHH ¢ KPHBOUIMIIHO-WATYHHHMH MeXaHH3MaMH» — KaHAHJAATH TeXH.
Hayk O. §I. Illexrep, M. H. Tonybuosa (HHUHOCII); unx. C. K. Jla-
nud (JIO ®dynpamentnpoekr); pazp. 4 <DyHIaMEHTH KY3HEUHBIX MO-
J0TOB» — Kanaugatw TexH. Hayk O. JI. Illextep, M. H. Toay6uosa
(HUUOCII); xaua. texu. Hayk H. C. llpen (AHWCH); unx. A. E.
Kypran (®yHpaMenTmpoekT); pa3n. 5 <«dyugaments (HOPMOBOUHBIX
MallHH JIMTefIHOrO IpOH3BOAC1Ba» — KaHi. TexH. Hayk H. C. Illeen
(IHICH); pa3n. 6 «OynpameHTH (DOPMOBOUHBIX MAMIHH JJS NPOH3BO-
cTBa cOopHOro xenesobGeroHa» — A-p TexH, Hayk O. A. CaHHOB
(BHHUHUT um. BeneneeBa); pasa. 7 «PyHaaMeHTH OGOpyHOBaHHs KO-
POBHIX GOHHBIX IJIOIIaJOK» — KaHA. TexH. Hayk M, P. Caunkun (Xapsn-
kxoBckuii TICHHUHIT); pa3n. 8 «PynjgaMeHTH ApoOumok» — mux. B. K.
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Anekcaunpos (Jlennurpaackuii ITICIT); pasa. 9 <«DyHzaMeHTn MeJnb-
HUUHBIX YCTAHOBOK» — KaHJ. TeXH. Hayk B. M. Ilatenxu#t, mux. W. H.
dann6epr (Jlemmurpanckuit TICID); wnux. A. 5. JKyurosa (Xaprkos-
ckup TICHUMII); pazn. 10 <«DyHmamenTH NpeccoB» — HHKEHEPH
U. U. ®atubepr, H. WU. TanaraeBa (Jlemuurpanckmin IICIT); pasa. 12
«DyHgaMenTH  METaJAOPeXYIIHX  CTaHKOB®» — J-Pp TeXH, HAYK
B. B. Kamuuckas (IHHUMC): pasa. 13 «PyHaaMeHTH Bpamaio-
HIHXCs Nedell» — KaHA. TexH. Hayk B. M. ITsreurufi, uaxeHepu JI. A.
Axnmos, B. K. Anexkcanppos (Jlemunrpaackuit TICI); mpua, 1 <«Me-
TOAHWKA ONpeleNeHHs YNPYTHX M AeMnQHPYIONUX XapaKTepHCTHK ec-
TECTBCHHOTO OCHOBAHHSA MO pe3y/JbTaTaM 3KCIEeDPAMEHTOB® — f-p TeXH.
Hayk B. A. HWabmues, kaupunatm rtexn. Hayk O. 1. Ilexrep, M. H.
Tony6uosa, B. I'. Tapanos (HHHOCII); xaua. texH. wayk B. M. Ilsa-
reukufi, nmxk. B. K. Anekcanzpos (Jlewunrpagckuii TICIT); mHx.
JI. I1. Boaxos ([louenxuir TICHUHUII); npra. 2 «Meroanka NoJNEBHX
HCIHTAHHA CBafi [HHAMAYECKHMH HArpyskaMH» — KaHRHAZAaTW  TEXH.
payk 10. B. Monronos, B. M. lllaeery  (HUHUOCIH); npna. 3 <Mero-
JIAKa TPOTBO3HPOBAHHS KoJeGaHHA rpyHTa Ha OCHOBE SKCHEpHMEHTAJNb-
HbIX HCCJIEROBAaHHA® — KaHA. TexH. Hayk M. P. Ceuskun (Xapbkos-
ckuit TICHHUHII).

PykoBoacTBo paspaGoraHo mnop ofmedi pefakiuedl ROKTOPOB TeX-
puuecknx Hayk B. A, WmmueBa, [{. . Bapkana, KaHABAaTOB TEXHH-
yecknx Hayk O. §I. lllexrep, M. H. T'ony6uosos.

B Pyxosoacrse npueeped tekcr raasm CHull 11-19-79, Bmze-
JeHHHA c/aeBa BePTHKAJbHON uepTOi.



1. OBIIME NOJIO)KEHHSA

O6aacts pacnpocTpaHeHUs] HOPM

1.1. HopMn Hacrosileff raBnl AOMXKHH cOGMIOAATHCA HPH TPO-
€KTHPOBaHHH (PYHIAMEHTOB MAUIHH C JAHHAMHYECKMMH HAarpy3KamH, B
TOM uHCJde (YHAAMEHTOB MAlIHH C BPAaIlAOI{UMHCH 4YaCTAMH, Ma-
IMHH ¢ KPHBOIIAMHO-IIATYHHHIMH MEXaHH3MaMH, KY3HEYHBX MOJIOTOB,
(GOpMOBOUHKHX MAIUIHH AJs JUTEHHOrO NPOH3BOACTBA, (POPMNBOUHBIX
MaIMMH O4as NpoH3BojcTBa cOOpHOro Keje3oGeToHa, KONPOBOTO
obopyznoBaHHs GOfHMX  NJOMANOK, ApoGHJALHOrO 060pyaOBaHHSA,
MeJbHHIHKHX YCTAHOBOK, IpeccoBoro o6OpYNOBaHHS, IPOKAaTHOFO
06OpYZOBaHHS, METAJVIOPEXKYIIHX CTAHKOB H BpallalomHxcs Nevedd.

B pykoBOJCTBe NpHBelleHH DEKOMEHNAIHH [0 pacueTy H HPOEKTH-
poOBaHHl0 HeBHODOH3O0JHPOBAHHHX (YHAaMEHTOB MamHH H 0060pyHmo-
BaHHSl ¢ JMHAMHYECKHMM HAarpy3KaMH OSKCIJyaTalHOHHOTO XapaKTepa,
BLI3LIBaEMbIME JEACTBHEM HEYPaBHOBEIIEHHBIX CHJI H MOMEHTOB, BOJ-
HUKAIOUWHX IIPH BO3BPATHO-NOCTYNATEJbHOM, BpalIaTeJbHOM H T. M.
IBHXEHHH Mace, YRapoB XBHXKYIIHMXCA HJH NAJAIOIHX 4acTeH MailHHA,
a Takke (QyHIAMEHTOB MallHH H OOCODYNOBAaHHS, UYYBCTBH;eJbHOIO K
BHOpanusM, KoJeGaHHSI KOTOPHIX BO3HHMKAIOT BCJAEACTBHE pacfpocTpa-
HeHHsl BOJH B TIpyHTe OT (QYHAAMEHTOB — HCTOYHHKOB KoJebaHHIl.

1.2. Tlpu HanHUHK B OPOEKTHPYEMOM 3IaHHH KOMMYHHKaIuf,
NPHMHKAMHAX K GYHAaMEHTAM MAallHH ¢ AHHAMHIECKMMH HarpyaKamu
WiM NpOXoAsAlinx BOJNH3H HHX, a TakXe NPH PacHOJOXKEHUM BOAH3H
GYHAAMEHTOB COCYNOB I[OJ [JaBJIeHHEM Ha/JIeXXHT YYATHBATh Tpe-
6OBaHHA COOTBETCTBYWIMINX HODMATHBHHIX [JOKYMEHTOB IO NPOEKTH-
POBAHHIO, YCTPONCTBY H 3IKCIVIYaTalHH 3THX KOMMYHHKauu#, a NpH
Ha/JH4YHH TPYOONPOBOROB, TPAHCHOPTHPYIONMHX TrOpIOUHE, TOKCHUHHE
M CXMXKEHHBIE I'a3bl H >KHAKOCTH, HJH COCYJOB NOJ AaBJEeHHEM —
Takxe TpeOOBaHHA COOTBeTCTBYOIHX mnpaBHa TocroprexHazsopa
CCCP mno ycrpofictBy H 6e30MacHOf 3KCIVIyaTauMH Takux TPpyboO-
TIDOBOJAOB H COCYZOB INOJX JaBJeHHEM.

TIpoekTnpoBanHe GYHIAMEHTOB MaMHH C JAHHAMHYECKHMH Harpys-
KaM# NpH HaJHYHH yKa3aHHbX B 0. 1.2 KoMMyHHkaunuf#t H Tpy6ompoBo-
0B AOMKHG TPOH3BOAUTLCA € yderoM TpeGoBaHHA CHEAYIOMIHX HOP-
MaTHBHHX JOKYMEHTOB:

CHuIl 111-31-78* <Texnomoruueckoe o6opyxoBanne. OCHOBHHE
10JI0IKEHH A»;

IIYT-69, «[lpaBuna ycrpofictBa W Ge3onacHofi SKCIJIyaTaumH TPY-
60onpOBOAOB JJII TOPIOYHX, TOKCHUHHIX M CXKHXKEHHHX Tra30B»;

«[IpaBusa ycrpoficTBa W 6e3omacHoOfi 3KCHAyaTallAH COCYAOB, pa-
6oraomux mnox AaBiaeHueM», M., Tocroprexnamsop CCCP, 1970.

«[IpaBuna ycrpofictea u GesonacHOM 3KCNAyaTauudn TpyGOnpoBo-
108 mapa u ropsaseft Boam» M., T'ocroprexmamsop CCCP, 1970.

1.3. dyHpameHTH MamiEpH ¢ AHHAMHYECKHMH HarpysKaMH, npej-
HAa3HAYEHHEIE NS CTPOMTEJLCTBA B OCOOWX NPHPOAHO-KAHMATH-
9eCKHX H TeXHOJIOTHYeCKHX YCJAOBHAIX, B TOM uHcae B pafionax Ce-
BEPHOM CTPOHTEJIbHO-KJHMATHICOKOR 30HH, Ha NPOCanOIHMIX, Haly-
XaiOMHX, HaCHMHHMX H 3aTOPdOBaHHNY TIPVHTaxX, B CeACMHYECKHX
pafioHax, Ha NoapabaTHBaeMbIX TEpPPHTOPHAX, HA TEOJOTHYECKH He-
YCTOAYHBHIX NJOMAAKaxX (Ha KOTOPHIX HMEIOTCS HJIH MOTYT BO3-
HHKHYTh ONOJ3HH, KapCTH, CeJAd), HA MNPERNpHATHAX € CHCTEMATH-
TeCKHM Bo3JeficTBHeM nosuimeHHnXx (Gosee 50°C) TexXHOJIOrHYECKHX
TEeMIepatyp, arpecCHBHHX CpeX H B APYrHX OCOOHIX YCJIOBHAX, Haf-
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JIeKHT NpOEKTHPOBaTo C ydeToM TpebOBaRHf, NpPeLDbABIsEMHX CO-

OTBETCTBYIOIHMH HODMATHBHBHIMH JOKYMEHTaMH K NPOEKTHPOBAHHIO

H CTPOMTEJbLCTBY 3J2HHA H COOODYKeHMH B 3THX YCJOBHSX.

Mpu npoekrHpoBanuH GYHIAMEHTOB MallHH € JWHAMHYIECKHMH Ha-
Ipy3KaMd CJIelyeT YUYHTHBaTh TPeOOBaHHs CJeAYIONIHX HOPMAaTHBHLIX
JOKYMEHTOB:

CHuIl [1-15-74 «OcHoBanug 3nauuii  H coopyxkenuh»; CHull
I1-18-76 «QOcHopa#us H ¢GyHAAMeHTH Ha BeYHOMEP3JHX TIPYHTAX»;
CHnull 1I-8-78 «3paHHs H COOpyMeHUss Ha noApabaThlBaeMHX Tep-
putopuax», CHuIl II-7-81 «CrpoHTenbcTBO B CeHCMHYECKHX pait-
oHaX. HopMu npoektupoBanus», CHuI1 11-28-73* «3auura cTpouTeI)H-
HblX KOHCTPYKuMEi 0T KopposuH. Hopmm npoekrHpoBauusy;, CH-475-75
«MHCTPYKIHS MO NPOEKTHPOBAHHIO OCHOBAHHA 3MaHHH H COOpYXKeHHH,
BO3BOJHMBIX Ha 3aTopdoBaHHHX Teppurtopusx»; CH-482-76 <«HhcTpyk-
UM N0 TPOEKTHPOBAHHIO OeTOHHBIX M KeJe306eTOHHHX KOHCTPYKIHH,
npejHasHayeHHHX I8 paboTH B YCIOBHAX BO3JCHACTBHA MOBHINICHHHIX
H BHICOKHX TeMmmepaTyp».

CoctaB 3ajaHHs Ha MPOEKTHPOBaHHE QYHAAMEHTOB

1.4, 3ajnande Ha TNpOeKTHPOBaHHe (YHAAMEHTOB MAallWH C AH-
HaMHYeCKAMH HArpysKaMH B JONOJHEHHe K oOniuM JaHHHM TNO
ofopynoBaunio, mnpenycmorpenHuM MHctpykuuefi mo paspaborke
NPOEKTOB H CMET JiJIsi NPOMHIIJIEHHOTO CTPOHTEJLCTBA, AOQNXKHO CO-
AepxaTh:

a) TeXHHYeCKYi0 XAapaKTepHCTHKY Mawimy (HaMMEHOBaHHE, THI,
yucno o6opoToB B MHHYTY, MOLIROCTh, OOIMHUA Bec H BeC JBHXKY-
HJAXCS 4acTed, CKOPOCTb YAApsIOMIHX uacrefi M T. 1.);

6) RaHHHe O BeJHUYHHAX, MeCTax TIPUJIOXKCHHS H HaNpaBJeHHSX
JEeHCTBHA CTATHYECKHX HAarpysok, a TaKxXe 00 aMNAMTYZAax, 4acro-
Tax, (azax, MecTax NPWJIOKeHHs ¥ HANpPaBJEHHSX MeHCTBHA AHHA-
MHYEOKHX HAarpy3oK, B TOM UHCJe YCHJHH, AeHCTBYIOLIHX Ha pac-
ueTHele (CHJIOBHE) (yHAaMeHTHHEe OOATH;

B) IaHHHe O IHpeljeBHO AONycKaeMux AedopMauusx ¢ynia-
MEHTOB H MX OCHOBaHHA (ocajKa, XpeH, IporH6 ¢yHIaMeHTa H ero
3JIEMEHTOB, aMIVIATYAA KoJeGaHHA W AP.), €CAN TakHe OTPAHHUCHIS
BLI3BIBAIOTCSA YCJHOBHSIMH TEXHOJNOIMH IIDOH3BOJACTBZ HJH paboTsl
MamHHB  (06opynoBaHud);

r) Tpe6OBaHHA K YCJAOBHAM pa3sMelleHHd Mamwmuul (060pyno-
BaHHs) Ha ¢yHAaMeHTaX: OTHAeJbHHE (YHIAMEHTH I[OL KaXKLylo
MamuuHy (arperat) HJAd rpynlnoBas HX yCTaHOBKa Ha obmeM ¢yHRa-
MeHTe;

) 4yeprexH rabapHtoB ¢yHAamewTa B Ipejesax DPAaCNOJOXeHHs
MAallHHBL, 3JIEMEHTOB €€ KpelJIeHHs, a TaKxKe BCMOMOrarelibHOro 06o-
PyIOBaHHS M KOMMYHHKAUHA C YKa3aHHeM PacHoJIoXKeHHA M PAa3MepoB
BHEMOK, KaHaJOB H OTBepcTHH (misi QyHIAMeHTHHX GONTOB, 3aKJafi-
HHX TPY06 U APYrHX Heraieil, HeOGXOLHMBIX AJIsi NOABOAA 3AEKTPO-
SHEeprHd, BOJAH, 1apa, BO3/yXa, CMa3KH H T. I.), pa3MepoB NONJHBKH
H Op., 9epTeXH PaCHONOKeHHst QYHZAMEHTHHIX OGOATOB € YKa3aHHEM
HX THNA2 H QHAMETpa, 3aKAaAHBIX jeTajeli, oGOPTOBOK H T. IL;

e) uepTexH BceX KOMMYHHKanui, NPHMBIKaOMHX K GyHAaMeH-
TaM MAalidH H NPOXOASUIHX uepe3 HHX;

K) [maHHHEe 00 HHMKEHEPHO-TeOJNOrHYeCKHX YCJIOBHSIX YydacTKa
CTPOHTENbCTBA W (GH3HKO-MEXAHWYECKHX CBOHCTBAX I'PYHTOB OCHOBa-
HHSI Ha TAYOHHY CXKHMaeMoOl TOJIIH, ONPeAe/NsieMOd B COOTBETCTBHH C




Tpe6osaHusaMu raassl CHull mo npoeKTHpOBaHHIO OCHOBAaHHH 314-
HHH H COOpYXeHHI;

3) JdaHHble O NPHUBA3KEe IPOEKTHPyeMOro (yHjaMeHTa K KOHCT-
PYKUHAM 31aHHs (COOpPYXKeHHS), B YAaCTHOCTH K ero (pyHaaMeHTam,
namppie 06 0COOEHHOCTAX 371aHHs1 (COOpyXeHHMs), B TOM 4Hcae O
BHIe H PACHOJIONKEHHH HMEIOUIerocsi B HeM o0060DYyZOBaHHS H KOM-
MYHHKaLH;

M) cpoeumananHpie TpeboBanHms K 3auiure (QyHaamenTa H ero
IPHSMKOB OT TIPYHTOBHX BOJ, arpeCCHBHOro BO3ACHCTBHs CMa30Y-
HBIX MATepHAJOB M BO3ACHCTBHA BHICOKHX, a TakXe HH3KHX (OT-
pHLIATEJNBHEIX) TeMMeparyp;

K) pa3Mepni H JaHHBie O paclojIoXKeHHH u MarepHajie dyTe-
POBKH y4acTKOB (yHAaMoHTa, NOABEPIKEHHHX BO3JIEACTBHIO BBICO-
KHX TeMIoeparyp;

J) paHuble 06 HCMONL30BAHHH MalIHH TI0 BpeMeHH Mg QyH-
JaMeHnTOB, CTPOSIIUXCS HA BEUHOMEP3JWX TIPYHTaX OCHOBAHHsA.

KpoMme nepeuHclieHHbIX Bbllle [aHHHIX, BK/IOUYaeMHX B COCTaB
3aJaHHsl Ha NpPOEKTHPOBAaHHE, B COOTBETCTBYIOUIHX pa3jefax rja-
Bol CHuIT II-19-79 nprBeaeHbl Takxe AONOJHHTeJbHHE JaHHBE K
3a/laHHl0 Ha TNPOEKTHPOBAHHe, BHITGKAIOUIHE H3 CrelH(HKH Kaxjaoro
BHAA MalildH,
3agande Ha NPOEKTHPOBaHHe MO HII. <a»—<B», <«I», «U>—I»
COCTABJAAETCS, KaK NPaBHJO, HA OCHOBAaHHM MAacCHOPTHHIX NAaHHHIX, TIpeX-
CTaBJsseMHX 3aBOJaMH — INOCTaBIIHKaMH MAaldH.

TlpH OTCYTCTBHH NacHOPTHHX JAaHHBIX 1o 0. 1.4«G» onpepeleHHe
JHHAMHYECKHX Harpy3ox MoxeT OHTb NpOH3BeleHO pacyeToM B CO-
otBetcTBAH ¢ <«HHCTpYKUMeR TO oupelencHHUI0 AHHAMHICCKHX Harpy3ok
OT MAallH, YCTAHABJAHBAEMbIX Ha INePeKPHITHAX I[POMBIIJICHHHX 3/a-
uufi» (M., Crpofinsgar, 1966) naM nmo peKoMeHZAUHsAM, NPHBEACHHHIM
B OTAEJbHHX pasfieiax 'HACTOANIETO PYKOBOJICTBA.

B uensax oOjeruends KOHCTPYKIHH (QyHJaMeHTOB JaHHBIE, Mpex-
CTaBJisieMble 3aBOAOM-IOCTAaBUIHKOM IO YCJIOBHSM pasMellieHHst 1 Kpel-
JeHus MaliHH, pasMepam H DAacllOJOXKeHHIO BbIeMOK, KaHAajOB H OTBEp-
CTUH, 3aKAafHBIX pAeraliei H aHKEPHBIX KpCNJeHHH, MOryT OHTb H3Me-
HeHbl NPOEKTHOH oOpranH3alHeii MO COTAACOBAHHIO C 3aBOAGM-OOCTABLHH-
KOM.

WneHepHO-TeOMOTHYECKHE H3KLICKAHHA Ha NJoIajKe CTPOHTENb-
CTBA JOJKHL NPOH3BOAHTHCH B COOTBETCTBHH C TpPeDOBaHHSIMH TJaBH
CHull II-9-78 no wnHXeHepPHHIM  H3bLICKAHHAM JJIsi CTPOHTEJLCTBA H
<VIHCTPYKIHH NO HHXKEHEPHBLIM M3BICKAaHHAM MJIA NPOMHIIEHHOTO CTPO-
areabcrsay CH 225-79. Ilpu atoMm pe3yabTaTH HHXKEeHEPHO-reoJiorHue-
CKHX HCCJeIoBaHMH MOMKHH COJepXKaTh JaHHHE, HeoOXoluMule AN
pelentsi BONPOCOB 006 ofipesiesieHHH TIJyOHHB 3aJ0XeHHA H pPasMepoB
nofouBy (YHAAMEHTOR IOJ MAamWHHH, BHIOOpa THNA OCHOBAHHS, a B
ciyyae HeOOXOAHMOCTH, BHIOOpPa MepONpPHSTHH MO YJAYUYINEHUIO CBOHCTB
TPYHTOB OCHOBaHHSf, a TaKXe JaHHHe O (H3HKO-MeXaHAYECKHX CBOH-
CTBax I'DYHTOB, HeoOXOAMMEBIEe 1Ji51 ONpeAeJeHHs HX YIPYrHX H JeMI-
(QUpYIONIHX XAaPAKTEPHCTHK H OLEHKH BO3MOXHOCTH BO3HHKHOBEHHS
JJHTeNLHEIX ocafoK (yHAAMeHTOB B pesyabraTe AeficTBud BHOpamui.
B cayuae Heo6XxOAHMOCTH NPH HaJHYHH CJOXKHHX TPYHTOBHX YCAOBHI
HJIH NPH NPOEKTHPOBAaHHH OTBETCTBeHHHX OOBEKTOB B 00heM HHIKEHEp-
HO-TEOJIOTHUSCKHX HCC/e0BAHMA JOJKHB BKIIOYAaThC ONHTHHe pabo-
Thl TIO ONPEAENICHHI0 XaPAKTEPHCTHK IKECTKOCTH H jeMI¢pHpoBaHHA
IPYHTOB OCHOBAaHHSI Ha KOHKPETHOH CTPOMTENHHOH IJIOIIAJKe.

B ciayuae ycrpoficTBa cBaHHHIX (QYHAAMEHTOB HHKeHEPHO-TeoJ0-
rHYeCKMe HCCACA0BAHHA JAOJXKHH BHIOJNHATHCA B COOTBETCTBHH ¢ Tpe-
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Gopaumusivu raape CHull 11-17-77 «CaafiHbie (pyHIAMEHTH>,

Ilpu ycrTpofictBe BHCSUHX cBal B cNa0biXx BOJAOHACHINIEHHLIX Ilec-
YaHblX H TJHHHCTBLIX TIpyHTaXx B 00beM H3HCKAHHA JAOJMXKHH ObITb
BKJIOUEHb TaK¥ke HCOHTaHHA cBalf ¢ LEJbIO onpejeicHHA HX Hecyllei
CnocoGHOCTH IIpH AHHAMHYECKHX HarpysKax.

Marepuanp pyHsaMmeHToOB

1.5. OdyHaaMeHTH MamiMH ¢ JMHAMHYECKHMH Harpy3KaMH cjieay-
€T NPOEKTHPOBATb GETOHHHIMH HJH KeJe306eTOHHBIMH MOHOJHTHLIMH
H COODHO-MOHOJIHTHHIMH, @ INIDH COOTBETCTBYIOUIEM OGOCHOBaAHHH —
cOOpHBIMH.

MonosnTtble ¢yHAAMEHTH AONYCKaeTcss NPeAyCMAaTPHBATh NOA
Bce BHAB MAailHH C KHHAMHYECKHMH HArpy3kamd, a COOPHO-MOHO-
JuTHHe (HaH  c6opHBle) — raaBHHM 00pa3soM MOJ MAalIHHH MepH-
OJHYECKOro JAeHCTBHSI (C BpaIAIOMIHMHCS YaCTAMH, C KPHBOLIHIIHO-
IIaTYHHRIMH MEXaHH3MaMH H Ap.); YCTPOHCTBO COOPHO-MOHOJHTHBIX
H cOOpHBIX (PYHAAMEHTOB NOA MAIUEHH ¢ YAapHHIMH (HMIYJIbCHBIMH)
Harpy3KaMH, KaK M[paBHJIO, He Jjonyckaercs.

B KauectBe MaTepHasa JJs BO3BeAeHHs (GYHIAMEHTOB MallHH C
[HHAMHYECKHMH HAarpys3kaMH, Kak IpaBHJO, IpHMeHseTCA Xelie300eToH.
HeapmupoBaHHHA GeTOH NPHMEHAETCS. B OTACAbHHX CAydasx Aas ¢yH-
JlaMEHTOB HeOOJIbIIAX pa3MepoB, BHIOJHACMEHX B BHAE CIJIOWHHX
6/0KOB HOJ MaMIHHH MaJiofi MOUIHOCTH C He3HaUHTeJbHLIMH JAHHAMH-
YeCKHMH HArpy3kaMH, a TakKxe (YHZAMEHTOB cTaHKoB BecoM jo 30 Tc.

Tun ¢yHaameHTa 1m0 crnocoby H3rOTOBJIeHHSI BHIGHpaeTcss HCXOAS
H3 TEXHHKO-3KOHOMHYECKOH LeiecOOGPAa3HOCTH JJisi KOHKPETHHIX YCJIOBHEH
CTPOHTEJIBCTBA C YYETOM MAKCHMAJbHOTO CHHXKEHHSI MAaTepHaJOEeMKOCTH,
TPYAOEMKQCTH H CTOHMOCTH CTPOHTEJLCTBA.

COOpHuA Kese306eTOH AJs YCTPOHCTBZ (PYHAAMEHTOB MALIHH Ie-
Jecoo6pasHo NPUMEHATh NPH BO3BeJCHHH Ha OJHOH NJomajke G60Jb-
ILOTO KOJIHYECTB2 OAHOTHOHHX (YHAAMEHTOB HJH (QYHAAMEHTOB, CO-
CTOAMIHX M3 OJHOTHIHHX 3JIEMEHTOB, IO3BOJSIOUIHX NPHMEHEHHe YHM-
(HHHPOBaHHBIX 6J10KOB; KpoMe TOro, npHMeHeHHe cOOpHHX ¥ cOOpHO-
MOHOJIHTHHX (YHAaMeHTOB leJecoo0pasHo BBHUAY COKpallleHHs CPOKOB
uX BO3BelcHHs, yMeHblIeHHs oGbeMa PaboT MO M3roTOBJEHHIO oNaJgy6-
KH # @p.

[Ipu HasnaveHur pa3MepOB M Beca COOPHHIX 3JI€MEHTOB cOOpHO-
MOHOJIHTHHIX H COOpHbIX (YHAAMEHTOB  YYHTHIBAIOTC BO3MOXKHOCTH
3aBOAOB HJ/IH TIOJIATOHOB — HOCTAaBIIHKOB cOopHOro xenezoberona, yc-
JOBHSy TPAHCHOPTHPOBAHHS H TPY30MOABEMHOCTD MOHTAXKHHX MEXaHH3-
MOB,

1.6. IlpoektHag MapKa OeTOHa MO NPOYHOCTH Ha CXKaTHe A5
MOHOJMTHHX H COOPHO-MOHOJHTHHX (yHAaMeHTOB JOMKHa OHTb
He Huxke M 150, a cGopHmx —He Huxke M 200. das xHeapMmupo-
BaHHHX (PyHAAMEHTOB CTAHKOB HONMycKaeTcsi OeroH Mapku M 100.
B cayuae oaHOBpEeMEHHOr0 BO3JeHCTBHS Ha (yHIaMEHT AHHAMHUE-
CKOH Harpy3kd H NOBHUICHHHX TEXHOJOTHYECKHX TeMIepatyp Map-
ka OeroHa JOJKHAa OHITh He HHXe M 200,

IlpoekTHas MapKa GeTOHa IO MOPO3OCTOHKOCTH MAOJXKHA OHTbH
He HHxe Mp3 b0, ecsiH [0 YCJOBHSIM, YKa3aHHHM B 3afaHHH Ha
IIPOEKTHPOBaHHe, He NpeAycMOTpPeHH OoJjiee BHICOKHe TpeGoBaHHA K
6eTOHY IO MOPO3OCTOHKOCTH.

IlpoektHas Mapka G6eroHa 1O MOPO3OCTOMKOCTH HasHauyaeTcs AJd
(yHAaMeHTOB MalllHH, NOABEPraloOWHXCS MOCTOSIHHOMY HJH 3TUH30AH-
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YeCKOMY BO3AEACTBHIO OTPHLATENbHBIX TEMIEPATyYp HapYXKHOrO BO3-
ayxa.

TIpoektHass Mapka OeroHa HJsi 3aMOHOJHIHBAHHSL CTHIKOB 3Jie-
MeHTOB COODHBIX KeJe306eTOHHBIX (¢(YHAAMEHTOB MO IPOYHOCTH HAa
cXaTHe H N0 MODO30CTORKOCTH AOJXKHA OBITL He HHXKe NPHHATOH AJ
CTHIKYEMBIX  2JIEMEHTOB.

(dyHpaMeHTH MaulHH, paGoTalIlHE B YCJIOBHAX NOBHUIEHHKX H
BHICOKHX TEeXHOJOTHYECKHX  TeMnepaTyp, He mnpeBummaomux 300°C,
cnefyet, Kak INpaBHAO, NpeaycMaTpHBaTh H3 oObuHOro Oerona, nJd
temnepatryp cBume 300°C —u3 xapocrofikoro 6eToHa B COOTBETCTBHH
¢ «HMHcTpykuHeli mo TNPOEKTHPOBAHHI0O GETOHHHIX M JKeJle306eTOHHBIX
KOHCTPYKUH, TpefHazHaYeHHBIX AAs1 paGOTH B YCJOBHSX BO3REHCTBHA
NIOBLIIEHHBIX H BhICOXKHX Temnepatyp» CH 482-76.

1.7. Apmatypuas craib, a TakxXe daconunii, aucToBofi U ApYy-

THe BHIB NpOKaTa, NpHMeHseMHe IS apMHPOBaHHA (YHIAMEHTOB,
JUIST 3aKMAAAHBIX H COEJHHHTENbHHX JAeTajefl, a TAaKXKe€ MOHTAXKHHX
(moxbeMHbIX) TeTellb COOPHHEIX 3JEMEHTOB, ROJDKHH Ha3HA4aTbes
B COOTBeTCTBHH ¢ TpeboBanuamu raasu CHHII mo mpoekrHpoBaHHIO
GeTOHHHX H KeJe300eTOHHHX KOHCTPYKUHH, a B uacTH ¢acoHHOro,
JIACTOBOTO M JAPYrHX BHAOB npokara — raaBa CHull no mnpoexkTu-
DOBaHHIO CTaJbHBIX KOHCTPYRUIHHA. [IpH 3TOM HOAXKHH YUYHTHBATD-
CA TeMOepaTypHbie M TEXHOJIOTHUECKHE YCJAOBHS JSKCIJyaTalMH H
XapakTep ZHeHCTBYIOUIHX Harpysok # Bo3aeHCTBHIL.
ApmarypHas ® npokarHas crajib, npEMeHsemas Aana (yHmaMeH-
TOB, paboTalOmHX B VCJOBHSX NOBLINEHHHX M BHICOKHX TeMIEpartyp,
JIOJKHA HA3HAYaTbCH ¢ YYeTOM NpeflelbHO JAONYyCTHMOH TeMIepaTypH
B COOTBeTCTBHH ¢ TaGa. 17. CH 482-76.

O6uwue TpeO6OBaHHA K NPOECKTHPOBAHUIO (PYHIAMEHTOB

1.8, ®yHpamenTb MaulHH ¢ AHHAMHYECKHHM HArpy3KaMH ROJIXK-
HBl YJOBJETBOPATH YCJOBHSIM TPOYHOCTH, YCTOHUHBOCTH H 3SKOHO-
MHYHOCTH, & TaKxke TPeOOBaHHAM CaHHTAPHHX HODM B 4acCTH YPOBHs
npejefbHO ACONYCTHMHIX BHOpanMfi JAJs OOCHYXKHBAIOIIETO mepco-
Hana.

Kone6aunsg ¢yHAaMEeHTOBR He JOJMXKHH OKa3HBaTb BpPEJNHOro

BJUSAHHA Ha TEXHOJOTHYECKHE IpoleccH, o60pynoBaHHe H TNPHOGOPHI,
pacmofioKeHHHe Ha (yHaameHnTe HIM BHE ero, a TakXke Ha Haxojd-
myecst BGJH3M KOHCTDYKUHH 3HAHHA H COOPYXeHHH.
Bimisanne xose6aHHH Ha Jofell YYHTHIBaeTCs [PH NPOEKTHPOBAHHH
GVHAAMEHTOB MAUIHH, €CJH #Ha 3THX ¢(yHAAMEeHTaX pPAacHOJIOXKEeHH pa-
Goune Mecta, IIpn sToM yuHTHIBaercsl AJHTEABHOCTb NPeGHBAHUA JIOAEH
Ha QyHRaMeHTe,

TIpepesbHo ponycxkaemule BHOGpaumHH (mepeMellneHHsl, CKODOCTH, Yyc-
KOPeHHs1) [N OGCHy:KHBAIOWEro NepcoHaja NOJXHH COOTBETCTBOBAaTh
tpeGoanusm T'OCT 12.1.012—78, a Ttakke rpeGoBannsm «CaHurap-
HbIX HOPM NPOEKTHPOBaHHA NpOMbuiJieHHHX Tpeanpusitufi» CH 245-71.

Biusnne KonebaHmit (yHmaMeHTOB MalmMH Ha TeXHOJOTHYECKHE
Lpoueccs, MallHHB H 000pyJloBaHHe, YCTaHAaBJAMBaeMOe HA HHX, JiH-
MHTHpYeTCs JAONyCKaeMbIMH aMIJHTyAaMH (mepeMelneHndl, ckopocred
HJIH YCKODeHHH), 3HaueHHsi KOTOPHIX B HeoOXOAHMBIX CJydasx 3aja-
I0TCT  TeXHONOTaMH M COAEDPXKATCA B 33aHHM Ha MPOEKTHDO-

BaHIte,
1.9. TIpu cocraBieHHH nAanOB pa3MelleHHsi 0GOpyIOBaHHs Ma-

LIHHBI ¢ ZHHAMHYECKHMH HArpys3kKaMu CjeiyeT pacnoJqaraT Ha Mak-
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CHMAJILHO BO3MOXKHOM DaCCTOSTHHH OT OOBEKTOB, YYBCTBHTENBHBIX K
BHOpanuaM (3AaHKH ¥ NoMeleHHH, 000PYLOBAHHBIX CTAHKAMH 0CO60
BLICOKOH TOYHOCTH HJH TOYHOH USMepHTe]bHOfl amnmaparypoi), a
TaKkke OT MHJHX H OOUleCTBEHHLIX 3JaHHH.

dyHaaMedTHl MallWH ¢ AMHAMHUYSCKHMH Harpyskamd sBJAIOTCA HC-
TOUHHKAMH DaCIHPOCTPAHSIOIMXCA B TPYHTE BOJH, OKa3plBalOUIHX Bpex-
HOe¢ BJMSIHHE HA paclojoXeHnble BOJHSH KOHCTPYKIHH 3JaHH# H co-
OpyKeHHH, OGBeKtsl ¢ 000pylNOBaHHEM H anmnapaTypol, 4yBCTBHTEDb-
HOH K BHOPAUHSM, XKHIpe 3AaHHS H Ip.

Bubpauun, pacnpocTpaHsioniHecsi oT (yHAaMeHTOB MaillfH, MOryT
BbI3BAThb HEPaBHOMepHHe OCAAKH (YHIAMEHTOB 3JaHHN H AONOJHUTEJ]b-
Hble HanpsiKeHHs B KOHCTPYKUHRX OJH3PACHOJIOXEHHbIX 3JaHMA H co-
OPYXeHHH, YTO HPHBOAHUT K 0O0pa30BaHHIO B HHX TPelMH H Jaxe
PA3PYLIEHHIO, BJAHAET Ha paboTy HEKOTOPHIX MalinH (HaNpHMEp, TOYHBIX
CTaHKOB), H3MEPHTEJBHYIO annaparypy H Ip.

[lpu pasmelmienun malinH M 06ODYIOBaHHSL ¢ JAHMHAMHYECKHMH Ha-
rpy3KaMu M masHayeHHH O€30MACHBX PAcCTOSHAR 10 0OBEKTOB, YYBCT-
BHTENbHHX K BHOpalH$M, VYPOBEHb BHOpanHi, pacOpOCTPAHNIOMWIHXCST B
TPyHTe OT (hyHAaMEHTOB MalHH, MOXeT ObIThL NPHOJHKEHHO OlEHeH
no ¢opmyre [68 (19)]. Ilpr 3ToM caeayer YuYHTHBaThL CACAYIOLLEe.

Haun6osbwee Bansinie Ha KOJNeOaHAS KOHCTPYKIHA GIH3DACNOJONKEH.
HWX 342HHA H COOPYMKEHHH OKasmBaj0T BOJHB, pacHpOCTpansiolikecs
B rpyHTe OT (YHZaMeHTOB HM3KOYACTOTHbLIX MallHH (C wHcaoM 060-
poroB mnopsanka 400 o6/MHH 7 MeHee), Bo3Oyxpaomue xojebauds ¢
4acTOTaMH, OJHSKAMH K 4YacroTaM cOOGCTBeHHHIX KoaeOanuil 3nammil.
s ymervumienns KojieGaHMuil 3maHmMii ClAeyeT CTPeMHTBCS K TOMY,
u4To6Ll OCHOBHBIE HACTOTH COOCTBEHHBIX KojeGaHMii 3xamuii B HX He-
CYIIHX KOHCTPYKIHH OTJHYAJIHCH OT 4acTOTH KoJgebaHHfi, pacmpocTpa-
HAIOIIKHXCH B TPyHTe, He MeHee yeM Ha 20%. Pacuer wacror coGerBeH-
HBIX KoneOauuit 3paHuMii MoxeT OHITb NPOM3BEAeH NpPH 3TOM B COOT-
BETCTBHH € CYUIECTBYIOHIMMH HODMaTHBHHIMH ROKYMEHTaMH IO pacueTy
KOHCTPYKUHH 37aHHH Ha JHHAMHUYECKHe Harpy3KH.

Kone6amnga or Mamuu co cpeauenr (GoJsee 400 oG/MHH) M BHICOKOH
{6oxee 1500 o6/MuH) 4acTOTOH ABJAAIOTCA, KAK NPABHJC, MeHee O[ac-
HLIMH C TOYKH 3penHs BUHOpanHfi coceXHHX cOOpYyKeHHA, UTO O6YCIOB-
JIEHO, BO-TIEPBLIX, OTCYTCTBHEM YCJNOBHH BO3HHKHOBEHHS Ppe30HAHCHBIX
KoaebaHnf 3nauufi, a BO-BTOPHIX, 6GojJee HHTEHCHBHHM 3aTyXaHueM
BBLICOKOYACTOTHHX 'KOMeOaHHA C pacCTOsHHEM INpPH HX PpacnpoCTpaHeHHH
B rpyH're.

Konebanuss or Mawdn yaapHoro neficTBHs (Ky3HEYHBIX MOJIOTOB,
KOnpoB, (ODMOBOMHHX MALIHH JHTeHHOr0  NPOH3BOACTBA) MOIVT
BRIZBATH 3HAUHTECJBbHBIE OCAAKH TPYHTOB, 0Cc06eHHO BOAOHACHHICHHBIX
MeouaHnlX, M KaK cJAeACTBHe, JedopPManuK KOHCTPYKUMH, pacnosOKeH-
HWX B HeNOCPEACTBEHHOH OAHM30CTH OT HMX.

Jlns yMenblleHHS YPOBHS PaClpOCTPaHAOINHXCH KoaeOanud He-
LOSB3YIOT Pas3jiHYHLe MEPONPHSITHS, B TOM YHCJIE COOTBETCTBYIOMWMA
BHiBOp rabapuroB dvHAaMenTa (MaCCH, MAOLIAAH MOAOWIBLI, KOHGHrvpa-
HuH), H3MEHEHHE JKEeCTKOCTH OCHOBAHHA. COeAHHeHHe ofied MAHTOH He-
CKOJIbKHX (YyHAAMeHTOB, NPHMEHEHHE AKTHBHOM W IACCHBHON BuOPOU30-
ASU¥H, NpHMeHeHHe NAMHAMMUECKHX TacHTeJel M NMPHCOeAHHEHHHIX MJIIT,
IpAMeHelHe yPABHOBEIIXBAIOIIHX NPOTHBOBECOB, H3MEHEHHe YHCAA 060-
DOTOB MallUHB, PeryJHPOBaHHE MO (ha3e mMYyCKa CHHXPOHHHIX NBHraTe-
el W 1p.

1.10. @OyHaameHTH MAamMH HONYCKAETCA I[pPOSKTHPOBATb OT-

ACJbHBIMH TOJ KaXKAYio MAIIHHY (arperar) WJH OOLIMMH HOA He-
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cKoJbKO MamH (arperaros). O6mue ¢(yHAaMEHTH MOJ HECKOJIbKO

MaIIHH CJAeAyeT NPOeKTHPOBATb B CJAydadx, KOrja 3TO MO3BOJISET

Haub6oJjiee yno6HO pasMeliaTh MAallHHBI H TNPOH3BOJAHThL [EPECTAHOBKY

HX B NePHOA 3KCIJyaTallH, AaeT 3KOHOMHUeCKMHA 3d¢eKkT, a Tak-

K€ YMeHbIIaeT aMIJIUTYRB KoJjebanuil GyHAaMeHTOB.

Ilpu BoiGope THna ¢pyHAaMeHTa H3 YCNOBHA B3aHMHOTO pasmellle-
HHA MalWIMH B LeXe cleflyeT HMeTb B BHAY, YTO FPyNmoBas YCTaHOBKA
MaliHH Ha of0ueM ¢yHzaMenTe IOPHBOJAMT K YMEHBLUICHHIO aMIJIHTYA
KoneGaHUA IpPEeHMYINECTBEHHO MPH TOPH3OHTAJNbHBEIX: HH3KOYACTOTHBIX
OMHAMHYeCKHX Harpyskax B CBf3H C YBeJHYeHHEM »XeCTKOCTH ¢yHAa-
MieHTa B FOPH30HTAJIbHOM HalpaBJACHUH.

1.11. dynaaMeHTH MamHuH ¢ AUHAMHYECKHMH HarpyskamH, Kak
NPaBHJO, AOJKHB OTACAATHCH OT CMeXHHX (ynaamMeHTOB 3JaHHS,
COOpYIKeHHs H OGOPYNOBaHHsS CKBO3HBIM IUBOM. PacCTOAHHA MEXAY
60KOBHIMH TPaHAMH (GYHIAMEHTOB MAaIIHH W CMEXHHX dyHAaMeH-
TOB KOHCTPYKIHH NOJXHH OHTb #e MeHee 100 MM.

Illpumeuamue. B oTneabHbXx ciayuasix, yKasaHHBIX B COOT-

BeTCTBYIOIIHX pasfenax raasm CHull I1-19-79, B BHAe HcKmMoue-

HHA AONyCcKaercd coeluHenHe OYHIaMeHTOB MalUHH ¢ dYHAAMeHTAMH
3haHHs HWJH ONHpaHHe Ha HHX KOHCTPYKUMH 3AaHHA.

YcrpoficTBo 3a3opa MeXay OYyHZAMeHTaMH MallHH H (QyHA2aMes-
TaMH (Hag3€MHBIMH KOHCTDYKUHSMH) 3[1aHUS HAH DYH/aMEHTAMH CMeEX-
Horo o0opyJoBaHHS HEOOXOAMMO C IeJbl0 YMeHbIUEHHsI Iepejayd Ha
HUX BHOpauuii, 4To O0COOEHHO BaXHO AJif HH3KOYACTOTHHX MAalIHH
NepHOAHYECKOTO JEACTBHA M MalIMH ¢ YAADHHIMH HarpyskaMH, Q®yH-
JaMeHTH MAllHH APYrHX BHAOB MOXHO COEIHHSATb ¢ (yHAaMEeHTaMH
(Ha3eMHBIMH KOHCTPYKIHSIMH) 3JaHHH HJM ONHPaTh HEOTBETCTBEHHHE
yacTH KOHCTPYKUMA 3xaHHA Ha ¢yHnaMentT Mawnnp. Hanpamep, Ha
HHZAHIOID NJIHTY (PYHIAMEHTOB DaMHOTO THNA BLICOKOYACTOTHHIX MalIHH
MOXHO ONJpaTh CTOAKH, NOAJAEpKHUBAIOUIHE IEPEeKPHIMHA HaJ MNOABa-
acm. Ilpu >ToM peKOMEHAYETCsi MCHOJb30BaTh YIPYr#He H30JHpYIOILAE
NpOKNaaKu (M3 PE3UHH, BOHJIOKAa, TOJIA W T. IL).

dyngaMeHTH MaJOMOMHLIX MAIHHH ¢ He3HAUMTeJLHLIMH JHHAMH-
YECKHMMH Harpy3KaMH MOFYT OHTb KeCTKO coeJMHeHH ¢ (yHAaMeHTa-
MH 3[aHHA. B HeXOTOpHX cJayyasx, Hanpumep, NPH YCTPOHCTBe paM-
HbiX (yHI2MEHTOB, BO3MOXHO YCTpOHCTBO elHHOH (yHAaMeHTHOH
MJHTH fAJs 3JAaHAS ¥ MAaNIMHH.

1.12. JIns yMeHplleHHst BuHOpaudii (yHAaMeHTOB MallHH C JH-

HaMHYeCKHMH HarpyskKaMi peKoMmeHJyercss (MPH TEXHHKO-3KOHOMH-

4ecKOM 0OOCHOBAaHHHM) NpPeNyCMATPHBATH BHOPOH3OMNSALHUIO, PYKOBOM-

CTBYSiCb OPH 5TOM TpeOOBAHHAMH COOTBETCTBYIOUIHX HOPMaTHBHBIX

JIOKYMEHTOB M0 NPOCKTHPOBAHUIO BHOPOH3OJSIUHH.

Bu6pousoadunsa MoxKeT OHTL IpHMeHeHa AJas (yHIaMeHTOB MalllHH
¢ HMNYVJLCHHIMH Harpy3KaMH—KY3HEUHHX MOJIOTOB (/I MOJIOTOB C Be-
coM majpawmux dacted 10 Tc # Gosee oHa sBAsSeTc 006s3aTenbHOM),
npeccos, jyuis (GYHAAMEHTOB BHICOKOYACTOTHHIX MAIIMH NEePHOJUYECKOTO
JeHCTBHS, a TaKXXe HEKOTOPHX CpellHe- ¥ HH3KOYACTOTHBIX MallUHH, 3a
HCKJIOUeHHeM TOPHM30HTAJNBHEX KOMIPECCOPOB, JeCOMHJALHHX paM H
HeKOTOpbIX JHPYTHX.

Ilpr ycrpoiictse  BHOPOH3OASUHH — CJAeAyeT pYKOBOACTBOBATBCS
TpeGOBaHHAMM HOPMATHBHHIX JOKYMEHTOB MO MNPOEKTHPOBAHHIO KOH-
CTPYKIHA, MCUHTHBAWOIHX guHaMuyeckne BosjefictBusi (PykoBoactBo
no TNPOEKTHPOBAHHIO BHODOK3OJSIUMH MaHIHE H o0OpyAoBamasa, M.,
Crpoiinanar, 1972 & np.).
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Jaa ymeHbmeHHs BHOpanmuit (pyHAaMERTOB NMOA MAIURHH, CO3ZaI0-
IiHe CODH30HTaJbHbie HH3KOYaCTOTHHE (C uyacToToli KoseGaHHA MeHee
6 I'm) nuwHaMHueCKHe HArpysKH, NPH TEXHHKO-3KOHOMHYeCKOM OOOCHO-
BaHHUH BO3MOXHO MNpHMeHEHHE JKeJe300eTOHHHX INHT, COCIUHEHHHX C
¢yHnamenToM. Pa3Mepn H KOHCTPYKIMIO NPHCOGAMHEHHBIX MJAHT Ha-
3HayaloT mo pacuery, paspaborannomy JIWCH.

1.13. Ilpy HanaHyuH B OCHOBAHHH (YHIaMEHTOB MallHH CJOEB

caaboro rpyura (3aTOpP¢OBaHHOrO, HAHCTONG H T. 1) B HPOEKTE
cAeiyeT npeaycMaTpPHBATh MePONPHATHA, HAmpaBJCHHBHE HAa YyMEHb-
lleHHe BO3MOXKHBIX HeAONYyCKaeMbX JAedopmanuii OCHOBAHHA, pY-
KOBOJCTRYSACH COOTBETCTBYIOMIMMHY TpPeOOBAHHSMH, H3/JIOXKEHHHMH B
raasax CHull no npoekrTHpoBaHHIO OCHOBAHHA 34aHHA H COOPyIKe-
HHH W N0 NpOEKTHPOBAHHIO cBalfiHblX ¢yHAaMeHToB. IIpH 3TOM BH-
6op MepONpHATHA, a ClAe/0BaTEeJbLHO, H BHIa OCHOBaHHi H ¢yHza-
MeHTOB (Hanp#Mep, QYHIAMEHTOB HAa €CTeCTBEHHOM HJH HCKYCCT-
BEHHO 3aKPEIJIEHHOM OCHOBAHHH, Ha CBafiHWX (yHAaMeHTax ¢ INpo-
pe3Koll cjioeB cAabHX IPYHTOB H T. N.) JOJKEH TPOH3BOAHTECS
N0 pe3yJbTaTaM TEXHWKO-IKOHOMHUECKOr0 CpaBHEHHs BapHaHTOB C
YueTOM KOHKPeTHHX YCJAOBHH CTPOHTENBCTBA.
C 1nesbi0 yMEHbIICHHS BO3IMOXHHX JHHAMHUECKHX OCaJlOK ecTec-
TBEHHOTG OCHOBAaHHA, CJNONEHHOIQ IpPyHTaMH ¢ neGaaronpHaTHLIMH
CTPOMTEJLHHMH  CBOACTBAMH (PHIXJHe NECKH J/OGOR KPYNHOCTH H
BJIa¥HOCTH, BOJOHACHIIeHHBE OHJEBATHE H MEJKHe MeCKH cpefHed
NJIOTHOCTH, TeKyuHe IJIHHHCTHE TPYHTH, BOJAOHACHIEHHHWE HJH H 3a-
TOp(oBaHHHeEe TPYHTH H 17p.), H YBeJH4YEHHs ero Hecymef CnocoGHo-
CTH [0JKHA NpOHM3BOAHTBCA <ClenHnajbHasi  MOATOTOBKA OCHOBaHHA B
COOTBETCTBHH C peKkoMeHAanuamy raaswm CHull 1I-15-74.

Ilpu ToM B 33BHCHMOCTH OT THIIa IPyHTa, TOJIIMHH CJIOS CJa-
6oro rpyHTa, CTaTHYSCKOTO JA4BJCHHS, BEJMUYHHBI K Xapakrepa HHHa-
MHUYeCKHX Harpy3ok MOryT OHTp HCIOAbL30BaHhW pa3JjHypble Meponpus-
THSl, OCHOBHLIMH H3 KOTOPDHX HBJSIOTCH CJeAYyIOiye:

a) s3aMmeHa ciog €aaboro TPYHra NOAYWIKAMH H3 1[I€CKa, I'PaBHA,
mebHs HJIH APYTHX AHAJOTHYHLIX BHJAOB FPYHTOB, ¢ MOCJOHHBIM TpaM-
6oBaHHEM;

6) HMCKycCTBeHHOe 3aKpelllleHHe TPYHTOB XHMHUYECKHM, 3JeKTPOXH-
MHUeCKHM, TeDMHUYECKHM H AD. GMOCOGaMHu;

B) YCTpPOHCTBO CBaHHOrO OCHOBaHHS;

I) YCTPOHCTBO IINYHTOBOTO OrpaKJAeHHA 0O INepHMeTpy dyHzaa-
MeHTa.

B Hexkoropnx cayyasx 3(Q¢QeKTHBHLIM ABAAETCS YNJOTHeHHe 4HacTH
HWIH BCero cJiog claboro rpyHta (HanpuMep, BOJOHACHIIEHHOTO HECKA)
Tpam6oBaHHeM, yCTPOHCTBO HPEANOCTPOEYHOR NPHIPY3KH BOAQHACHULEH-
HBIX HJ0B H 3aTopdoBaHHBX TPYHTOB HACHNbIO, rAyGHHHOE BOXLOMNO-
HEXEHHe B CcJabbix BOAOHACHIIEHHHX TPYHTax H Hp.

[Ipu BnHbope MepONpHATHs 0O YKPEIJEHHIO OCHOBAHHS CJAEAYeT
HMeTb B BHAY, 4TO yCTpOHCTBO cBafiHOro tyHNaMeHTa NPHBOAHT K yBe-
JHYeHHI0 2KECTKOCTH OCHOBAaHHS H COOTBETCTBEHHO K YBeJMueHHIO coO-
CTBeHHHX YacTOT NPH BePTHKAJbHBIX KOJeGAHHSX (YHAAMEHTOB. YeT-
poificTRO cBaHHOro ¢QymjpaMeHTa NPaKTHYECKH He CKA3WBAaeTCs Ha yO-
pyro#l eCTKOCTH OCHOBAHHS B IODH3OHTAJbHOM HanpapBJEHHH.

1.14, YcrpoiicTBo ¢(HyHAAMEHTOB MamlMH C JHHAMHYeCKHMH Ha-
rpy3KaMu, 3a HCKJMioyeHHeM (yHAaMeRnTOB TypGoarperatoB MOHIHO-
ctbio Gosee 25 Thic. KBT, Jomyckaercs Ha HACHIHWX rPYHTAx, eclH
TaKHe TPYHTH He COJEPKAT rymycd, APeBeCHBX ONHJIOK (cTpyXexK),
OpPraHHuecKoro Mycopa u JAp. NpHMeceH, BH3HBaIOIHX HepaBHOMep-
HHe OCajKH I'PDyHTa NpH cXaTuW. [IpH 3TOM OCHOBaHMe H3 HacChill-
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HHX TPYHTOB JOJKHO OHTb THIATEABHO YIJIOTHEHO (TsiKeNBIMH
TpamM6oBKaMu, BHUGPHpOBaHHEM HJH JADYTHMH crnoco0aMu) H YAOB-
JetBopatb TpeboBaHHAM raae CHuIl no npoeKTHPOBAHHIO OCHOBa-
HMHA 34aHAH H COOpPYKeHHHA H 1O YCTPOHCTBY OCHOBaHHA K ¢yHza-
MEHTOB.

INpuMevaHne ®DyHHaMeHTH MallHH HeHMIYJAbCHOrO (He-
yAapHOro) [eHCTBHS C ABWraTesisiMH MOIIHCCTbI) MeHee 500 kBT
CO cpenHHM JaBJeHHeM Ha rpyHT Menee 0,7 Krc/cM® jomyckaercs
BO3BOJHTb HAa HACHOHBIX FPYHTaxX 6e3 HCKYCCTBEHHOro YIUIOTHeHHs,
€CHH BO3pacT HACHINH H3 NecYaHHX TIPYHTOB COCTAaBJSET He MeHee
ABYX JieT H #3 TJIHHHCTHX TPYHTOB — He MeHee NSTH JET.

B caysae ecaH HMcnoJb30BAaHHE HACHIIHHX TPYHTOB B KayecTBe
€CTeCTBEHHHX OCHOBaHHH ¢ IpPHMeHeHHeM MepONPHATHH NO YMJIOTHEHHIO
HEBO3MOZKHO, MCHOAb3YyeTCH INpOpe3sKa HACHNHBIX TPYHRTOB CBAlHHMHE
¢yHnaMeHTaMH HJAH YCTPOHCTBO HeCYaHHX, 1e6EHOYHBIX HJH FPYHTOBHIX
MOAYIHCK.
1.15. O6mu#A UeHTP TsXKeCTH RpoeKTHpyeMoro (QyHAaMeHTa Ma-
IIHHBl H 3aCHMIKM TPYHTa Ha obpesax M BHcTynax dyHZaMeRTa =
LEHTD TAXKECTH IJIOMAJH TOAOWBH ¢YyHAAMEeHTa, KaK NpaBHIO,
JIOJIKHH PAacHoJaraThcsi Ha ORHOA BepTHKaJH. [IpH 3TOM BeJAHUMHA
9KCIeHTPHCHTETA He NOJIKHA MpPEBHINATH MJA FPYHTOB € YCJIOBHHM
pacyeTHHM JaBieHHeM Ro=S 1,5 krcfem? 3%, a Aas rpyHIOB ¢ Yye-
JIOBHEIM DacuieTHHIM JaBJjeHHeM Ro >1,6 Krc/em®?—5Y pasmepa
CTOPOHN TNOROHIBH ()YHAAMEHTOB, B HaNpaBJeHHH KOTOPOH IpoHC-
XOJHT cMellleHHe UeATpa TaxecTH. BeawunHy R, caeayer omnpefe-
JSiTb B COOTBeTCTBHH ¢ TpeGoBaumaMu raasw CHull ne npoexru-
POBAHHIO OCHOBAaHH} 3/aHHii H COOPYXKeHHH; Aasd QYHAAMEHTOB TYp-
6oarperaToB BeJHUMHA SKCHESHTDHCHTETAa He JAOJMXKHa npeBumatbh 3%
HE3aBHCHMO OT BeJHYHHH YCJHOBHOrO pacuieTHoro Aapfenus. Jlas
OCHOBaHHMA, CJOXKEHHHX CKaJbHBIMH I'DYHTAMM, BeJIHYMHA SKCUEHTPH-
cHTeTa He HOPMHpYeTcs.

Tpe6oBanHe 0 pacnosoxeHHH oOLIEro NEHTpa TsxecTH ¢QyHAa-
MeHTa, MAlIHHHE H 3aCHNKH IPYHTa Ha oOpe3aX ¢yHAaMeHTa H IleHTDa
TSMKCECTH [ACIIAfH NOAOUIRH (yHAAMEeHTa Ha OKHOR BePTHKAJH CBA3aHO
¢ HeoOXOAMMOCTBIO obecleueHHss pPaBHOMEDHOH ocaakH GyHaaMeHTa.
Kposme 1010, BHIIOJHEHHe 3TOro yCJIOBHS NO3BOJ/UIET YNPOCTHTb pacyeT
Kojiebanuii dyHzaMeHta. B ciyuae ecliH TaKoe YCJOBYUE HEBHLIMNOJHHMO
4 3HaueHHsi SKCIEHTDHOHTETOB B pacnpefeJeHHH Mace NPEBHIIAIOT yKa-
3aHHHE 3HaYeHHs, PacueT COGCTBEHHHX YaCTOT H AMIUIHTYA KoseGaHuf
dyHlaMeHTa cleAyeT NPOH3BOIMTh C YYeTOM 3SKCIEHTPHCHTETa B COOT-
BeTCTBHH ¢ M. 1.35 Hacrofllero pPyKoBOJCTBA.

B cayuae omHpaHus Ha (yHAaMeHT COCEANHX CTPOHTENbHEIX KOH-
CTPYKUHA OoOmMA LEHTP TaXKecTH (QyHaaMeHTa ONpeleAfeTcs ¢ YYETOM
Beca KOHCTDYKIMH, mepenaiomerocs wa ¢ynnamenr. Ilpm 3toM pacuer
KojeGaHWH ¢yHEaMeHTA NPH HAJHUHH YNPYTHX NpPOKIANOK JONyCKaeT-
csi TIPOM3BOAHTh Ge3 ydyeTa Beca KOHCTPYKUH.

BennunHy YC/IOBHOrO pacuyeTHOrQ fHaBJeHAs JJs [PYHTOB, 3aJjera-
IOIIHX B OCHOBAaHMH (pyHAaMeHTa, Ro JAOIYCKAaeTCs ONpPEeAe]ATh nmo Tab-
JHYHKM JaHUbM TpHJAOKeHHs 4 raaswm CHaIT 11-15-74.

1.16. Pasmepn u ¢opMy BepxHefi uactd ¢yHaaMeHTa MaUIHHH
caeAyeT Ha3NadaThb B COOTBETCTBHH C Pe3yJbTaTaMH pacyeros, BH-
NOJHAEMHX HODH NPOEKTHPOBaHHH (YHAAMEHTOB, ¢ YieToM Tpefosa-
HHH, OPeAbsIBJACHHBIX 3aBOAOM — IOCTABIIHKOM O6GOpPYAOBAaHHSA.

IIpy 31OM HeOGXOZHMO HpeRyCMAaTPHBATh maubojsee mpocTHe
dopMu ¢yHAaMeHTa, a B CJyYae NPHMeHeHHs COOPHO-MOHOMHTHHIX
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Hau cOopHubix (PYHAAMEHTOB — YUHTHIBAThH TaK:Ke YCJAOBHS BO3MOXK-
HO GOJiblleil YHH(HUKAIMH H IPOCTOTH KOHCTPYKUHA cOOPHBIX 3JEMEH-
TOB (YHAAMEHTOB.

[Ipn nDpoekTHpoBaHHH (YHAAMEHTOB MallMH C JAHHAaMHYECKHMH Ha-
IPy3KaMH chaefyeT NPHMEHSATh THIOBhi€ NMPOEKTH, KOTOphie paspabora-
Hbl [OJ KOMIIPECCOPH H MOJOTH pasHbiX Mapok, IpH 3TOM ChAeayer
PYKOBOICTBOBaThCst «MHCTPyKIHe# HO THIOBOMY IDOEKTHPOBAHHIO AJ1s
NpoMuLLJIEHHOrO crpouTeabcTeas CH  227-70.

1.17. TlopowBy &yHAaMeHTOB MAIUHH CJAeAYeT IDedyCMaTpPH-
BaTh, KaK NPaBHJO, NPAMOYTrOJbHOH (OPMH B ILTIaHe H pacnoJararh
Ha OXHOH OTMeTKe,

[IpuMeuasnue, B HeBOAOHACHIIEHHHX TPYHTAX B OTHENBHBHIX
cjlyyasix NpPH COOTBETCTBYIOIleM OGOCHOBAHMH JOMyCKaercs Mpeny-
CMAaTpPHBAaTh YCTYNH B NOAOIIBE MOHOJHTHHX (YHIAMEHTOB IO
TAy60KHMH IPHSIMKAMH MJH B MeCTaxXx NDUMBIKAHHA TaKHUX (yHua-
MeHTOB K (hYHAaMEHTaM 3JaHHf.

PasMepsl nojfomBh ()yHAaMEHTa B IJaHC HA3HAYAIOTC HCXOAS H3
ra6apuTHEIX pasMepoB (YHIAMEHTOB, 33]aBaeMBIX 3aBOJAOM — H3TOTO-
BHTeJeM MallMHLI H COAEPXKAUIMXCS B 3aJaHHM Ha NPOEKTHPOBaHHE, C
yueTOM HaIpaBjeHHs AelCTBHA AHHAMHUYECKHX HArpy3ok (TOPH3OHTAJlb-
HHIX CHJ1 H MOMEHTOB), rabapuToB lexa, paccTosHui g0 (QyHAameHTOB
30aHHA H Op.

[Ipy HajaMyMH NJAOTHHX TPYHTOB B NJIHTHHX (yHAAMEHTax B Ile-
X 3IKOHOMHH OeToHa JONycKaeTcsi YCTPaHBaTh NPSMOYTOJbLHLIR BEI-
pe3 HJH HCHOML30BaTh JIEHTOUYHHA (YHAAMEHT, eclld 3TO He yXy/uWaer
ycnoBHit paboTH KOHCTPYKUHMH NpPH KoJeGaHHAX H JOMYCTHMO C TOUYKH
3peHHsI ee TNPOYHOCTH H IKECTKOCTH.

Ilpn ycrpoficTBe YycTynoB B HoAouBe (yHAaMEHTOB Oojiee 3a-
ray6GJeHHas 4acTh, BKJIOUas NEpeXOAHble YJYaCTKH, JOJIKHa pacmoJa-
raTbCA B UEHTPAJbHOH TPETH MNOACHIBL, INPHYEM OTHOLICHHE BHICOTHI
VCTyNa K €ro AJHHe AOJXHO OHTh He Gojee yem 1:2

1.18. I'nybuHy 3anoxeHua (yHAaMeHTOB MalllHA CcJeAyeT Ha-
2HayaTb B 3aBHCHMOCTH OT:

a) KOHCTDYKIUHMH (yHAAMeHTa, TJYyOHML 3aJ0XKeHHs pacnojio-
MEHHBIX PAXOM ¢ (QYHIAMEHTOM KaHaJOB, TNPHUSMKOB, (YHIaMEHTOB
31aHHi, YCTAHOBOK H J1D.;

6) HHXEHEePHO-TeOJIOTHYECKHX VCJOBHH CTPOHTCJRHOH IMJIODIaf-
KH, B CJIyYae YCTAHOBKM MAaIIHH BHe 3JaHHA Ha OTKPBHITHX ILJIO-
lajKaX HJAH B 3JaHHAX ¢ HeOTAIIHBAGMBIMH IIOMEHICHHSIMH Han-
JIEXHUT YUHTHBaTb IVIyOHHY C€30HHOrO NpoMep3aHHs IPyHTa B CO-
o1BercTBuH ¢ TpeOoBanusMe riaasul CHull mo npoekTHpomanuiw oOc-
HOBaHH# 3JlaHHA H COOPYXKEHHH.

B cBs3M ¢ TeMm, wTOo CTaTHUecKHe JaBJieHHs OT (yHAaMCcHTOB Ma-
NIHHB, KaK [PaBHJIO, HE3HAUHTEJNbHH, TJAyOMHA 3aJI0XKEeHHUA (yHAaMeHTa
B GOJLIIHHCTBE CJyuaeB HAa3HAYaeTCs He K3 IPYHTOBHIX VCJOBHHA, a
N0 KOHCTPYKTHBHBIM COOOpaKeHHM B 3aBHCHMOCTH OT THNA MAaIlHHH
¥ KOHCTPYKUHH (yHIAMeHTa, ero MHHHMaJbHOH BHCOTH, HasHayaeMoH
B COOTBeTCTBMH < T. 1.19 mO VCJAOBHSM pasMellleHHA M KPeNJEHHS Ma-
IUIHHB, BCIIOMOTAaTEJbHOT0 OOOPYAOBaHHS H KOMMYHHKAalMH, a Takxke
B 3aBHCHMOCTH OT YCJOBHA NpPOH3BOACTBA pabor. IIpH 3TOM YUHTHBA-
eTcd, HAaIpUMep, HaJH4YHe OJH3KO PACIOJOKEHHOIO YDPOBHA TI'DYHTOBHIX
BOA, OJH30CTh (JYyHIAMEHTOB 3JaHHA WM COCeAHUX YCTAHOBOK H IIp.

Ilpun ycrpoiictBe ¢yHzaMeHToB MamuH BOJH3H (YyHAAMEHTOB 3/a-
HHil HJIH COCeAHHX YCTAHOBOK CJelyeT YUYHTHBATh pPEKOMEHJANHH
CHull II-15-74 u PyxoBoacrtBa K 3roi riaase CHull o pomycramoit
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Pa3sHOCTH OTMETOK 3aJoXeHHst GYHJAMEHTOB 3JaHHs H MallHHH C
LeJbI0 MCKJIOUEHHs HX HeGJAaronpHATHOTO B3aHMHOIO BJIHSHHS.

Tlepenaua BuGpaumii, Bu3nBaeMux paborofi Mammu, GaAM3pacnoso-
JKeHHHM 3JlaHHAM INPaKTHUeCKH He 3aBHCHT OT B3aHMHOro N0 BHCOTe
pacHosoXeHHs NOACHBH (yHJaMeHTa MallMHH H (yHpaMeHTOB 3Aa-
unfi. TlosToMy mpH BuGOpe TayGHHBI 3aJ0XKeHHA (QYHIaMeHTa MallH-
Hel 3TOT (akTop He YYHTHBAeTCH.

1.19. Boicory ¢yHZaMeHTOB MalUHH CJlefyel Ha3HauaTb MHHH-
MaJIbHON 10 YCJIOBHSM pasMellleHHs B HHX TeXHOJIOTHYIECKHX BhHIe-
MOK ¥ HIaXT, a TaKXe HaJeXHOH 3afenk# (QyHAaMeHTHHX O60/TOB
C yderoM CJeRYIOUHX TpeGOBaHKEH:

a) paccTosiHMe OT HHXKHHX KOHIOB HaHnGojee Iiy6oKo 3aje-
JaHHpXx 6oATOB A0 HOJOHIBH (pyHAaMeHTa JOJ/KHO OHTL HE MeHee
100 mmM;

6) ToJIMHA HHKHEH DNJHTH MOHOJHTHHX (yHRXaMEHTOB MNpPHHH-
MaeTcd B KOHCOJbHBIX YacTAX NO pacyeTy B 3aBHCHMOCTH OT BHI-
JeTa KOHCOJH, HO He MeHee (0,4 M, HOJ 3aMKHYTHMH yriy6ueHHs-
MH — He wMmenee 0,2 M.

Ecan no MeCTHHIM IPYHTOBHM YCJOBHSIM HJH IO yCJAOBHSIM pa3-
MelieHHs (QyHAaMeHTa TIAYOHHa ero 3aJIOXeHHs 3HAYHTENBHO IIpe-
BHIIIAeT YKA3aHHYI0O MHHAMAJBHYIO BHICOTY ()YHAAMEHTa, PEKOMEHAy-
eTcsa B LeNAX 5KOHOMHM OeTOHa HpelyCMaTpHBaTb YCTPOHCTBO HOA
GYHIAMEHTOM TOAYINKH ¥3 TIIATEALHO YNJAOTHEHHOrO NeCYaHoro
HJH KPYMHOOGJOMOUYHOTO IpPYyHTa, HWJH I[VIAHHCTOrO TpyHTa 0OpH Ha
JHYHH TPOCaAOYHHX TrPYHTOB.

1.20, Jlna kpenJieHHs MalldH cJaeAdyeT NODHMEHsTh (QyHAaMeHT-
Hble GOJITH: rJAyXHe HSOTHYTHe M ¢ aHKEDHOH INJHMTOH, yCTaHaBJH-
BaeMHE HeNOCPeACTBEHHO B MaccHB (YHAaMeHTa HJH B KOJOMILLI,
3apaHee NPEeAYCMOTPeHHHe TIPH OeTOHHPOBaHHH (yHAaMeHTa;

CbeMHble, yCTAHABIHBA€Mbe B MAacCHB (YHAAMEHTa ¢ H30JH-
pywooieit Tpy6oi;

IJIyXHe H CbeMHBHE OpfAMbBE H ¢ KOHHYEeCKHM KOHHOM, yCTaHaB-
JiiBaeMbleé B TOTOBHE (YHAAMEHTH B MpPOCBEpPJEHHbBlE CKBAXHHHL.

DBonte, ycraHaBJAHBaeMHE B NMPOCBEPJEHHHE CKBAaXKHHB TOTOBHIX
$hyHaMeHTOB, NPeANOUYTHTENBHO HOJIKHH TNPHMEHAThCH, KOTJAa 3TO
BO3MOXKHO [0 TEXHOJOTHYECKHM H MOHTAXKHHIM YCJOBHAM H YAOB-
JETBOPSAeT TPeGOBAHHAM pacieTa NPOYHOCTH 3aKEJKH.

Ilpu yaapuohi nHarpyske, a Taxxe NDH BRICOKHX YPOBHAX AH-
HAMHMYeCKOH Marpy3km, TpebGyomiefi ycTaHoBKu O60JTOB JHaMeTpPOM
He MeHee 42 MM, clelyeT NPHMEHSATb CBhEMHBE (yHIaMEHTHRE
Gontn ¢ H3oJHpyOWled TpyOGofi.

ITo coriacoBaHHIO ¢ 32BOAOM — MOCTABUIMKOM MalliH AOMYyCKa-
eTcsi H3MEHATh yKa3aHHHe B 33aJJaHHH Ha NpPOEKTHPOBaHHE TUNW H
JBaMeTpu 60JITOB H YMeHblIaTh HX JJHHY [0 TNpenesioB, 000CHO-
BaHHHIX DAc4eTOM NO 3aJlaHEBIM Harpy3kaMm, AefcTBylomnM Ha GoJ-
tol. EcaH Harpy3ku He MoryT OHTb TOYHO oOnpeAejieHb, riayGuHY
3a/eJKH (PyHAAMEHTHHX GoJTOB B 6eTOH cJefyeT NPHHHMATh Das-
Hofi 15 nnaMerpaM Gosra — AJisi GOJTOB C aHKEpDHOH miaHTOR B 20
nnamerpam — AJas  GoatoB ¢ oTrHGOM; TIpH 3TOM JJHHA OGOATOB
JoJixkHa OHTH He Gonee 1,56 M.

Marepnan W yCTaHOBOYHblE NMapaMeTPH ¢(yHAaMEHTHHX GOJTOB
(rny6buny samenxu B GeTOH, MHHHMAJBHHE PAacCTOSHHSL MEXIY
ocsiMH O0aTOB M OT ocH OoaTa A0 TPaHH (YHIAMEHTOB) CJaeLyeT
Ha3HaYaTb B COTBETCTBHH ¢ TPeOOBaHHSMH HOPMATHBHHIX JOKYMEH-
ToB H locyaapcTBeHHHIX CTaHAAPTOB Ha (yHAaMeHTHbie GOJTH.
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IIpu ycranoBke ¢dyHAAMEHTHHX OOATOB ClleAyeT PYKOBOACTBOBATHCS
«MHcTpykuHed N[O KpemJieHHI0 TeXHOJIOTHUECKOro obopyjxoBaHHA OyH-
JAameHTHHIMH Goaramu» CH 471-75, TOCT 243790—80 un TOCT
24379.1—80.

B cayuasx, xoraa w3 ycJOBHAI IKCIIVATAHHOHHONR HANCKHOCTH H
TEXHOJOTHH ITIPOH3BOJACTBZ  BO3MOXHO  INpPHMeHeHHe (YHIAMEHTHBIX
60JTOB pas3/IdYHHX THNOB, THn O6O0JiTa clegyer BHOUPATL WO JYTIIHM
TEXHHKO-IKOHOMHYGCKHM ITOKA3aTeNliM: MHHHMAJALHOMY pacxoly Me-
Tasja (Ha GOJATH ¥ KOHIYKTODHbHIe yCTpOficTBa), muuuMajbHOA cebe-
CTOHMOCTH H TPYROEMKOCTH YCTaHOBKH.

Ilog6op ceueHuss ¢ynaaMeHRTHHX OOJTOB HeOGXOAHMO MPOH3BOAHTS
H3 YCJIOBHSI HEPACKPHTHA CTHKa B cHcreMe QyHmamMeHT—o0OpyAoBaHHE
H ceueHHe NPOBEPATh HA BLMOCIHBOCTL (YCTaJIOCTHOEG paspyleHHe).

1.21. Tlpy HasHayeHHH pa3MepOB BepXHefl wacTH ¢yHAAMeHTa C
yyetoM ra0apuToB, 3afaHHHX 33BOJOM — IIOCTABIIHKOM MalIHH,
paccTtosiHMe OT TPAaHH KoJjojueB ¢yHIAaMeHTHhX OOATOB JO HapyX-
HOH rpaHH (YyHAaMEHTOB cJelyeT NDHHHMaTb: Aas OOJTOB AHa-
MeTpoM J0 24 MM BKJIOUHTENBHO — He MeHee 50 MM u ansa Gosrtos
6Onbliero auaMerpa — He MeHee 100 MM,

B cayuae mpumeHeHHst G6OJTOB C AaHKEDHHMH NJHTaMH DPaccro-
sHHe OT OcH Oouira Jo kpasi ¢pyHIZaMeHTa cleiyeT NPHHAMATH paB-
HHIM He MeHee 4Uerbipex [naMeTpoB 6Goata. IIpH HeBO3IMOKHOCTH
CcOGJIIONeHAs 3TOTO YCAOBHs MeXAy OO0JTOM H rpaHbio ¢yHAaMeHTa
caefyeT NpeayCMaTPHBATHL YCTAaHOBKY NONONHHTENbHHIX APMaTYPHHX
CeTOKL

1.22. ApmupoBalHe (PyHIaMEHTOB, B TOM YHCJI€ CTHKOBaHkc,
AHKePOBKY apMaTypel, clejyer npeAyCMaTPHBAaTh B COOTBETCTBHH C
Tpe6oBanuamHd raaBH CHHIT mo npoekTHpoBaHMi0 GETOHHHX H Xe-
Ne300eTOHHEIX KOHCTPYKIHE € YYETOM CJIEAYIOIHX AONOJHHTENLHHIX
TpeGoBaBuii:

a) Ajsg obuero apMHpPOBAHHS MOHOJAHMTHHX (YHAAMEHTOB MallHH
cleyeT NpelyCMaTpHBaThb NMPHMEHEHHe CBApHHX CEeTOK H KapKacos,
a [AAsT apMHPOBAaHHS HX O1HEJbHHX 3J€MEHTOB (YyuacTkKoB ¢yHzAa-
MEHTOB) — BfI3aHYI0' apMAaTypy;

6) I apMHPOBAaHHS (B TOM UMCJIE KOCBEHHOrO) YYacTKOB
(GyHnaMeHTOB, BOCHPHHHMAIOLIHX yZAapHble 'HArPY3KH, NPDHMeHEHHe
CBapHBIX CeTOK H KapKacoB He JONyCKaeTcs; B 3THX  CJAydasx
LOJI)KHA TPHMEHATBCH TOJBKO Bf3aHas ropsYeKaTaHas CTepxK-
HeBasi apMaTypa, Kak NPaBHJO, NEPHOAHYECKOr0 NpOodHIIA.

1.23. ApMHpOBaHHe MOHOJHTHHX MACCHBHHIX M CTEHYATHX (yH-
AaMeHTOB MalIHH AOJKHO NPOH3BOAHTLCA IO pacieTy B CIeAYIOIIHX
caydasnx:

a) ofumee — koraa GyHAAMEHT paccMaTtpuBaeTcs Kak 6aaka wiu
IVIHTa Ha YOpPyTOM OCHOBAHHH, a TaKike NPH OJHOBPEMEHHOM BO3feii-
CTBHH Ha (yHIAAMEHT AMHAMHYECKHX Harpy3oK M BHICOKHX TeMIiepa-
TYD;

6) MecTHOe — KOria 3JeMeHTH ¢(yHAaMeHTa 3arpykeHH MecCT-
HOR HarpyskofL

B ocraspHbXx Cayyasx cleayeT NpexycMaTpHBaTb KOHCTPYX-
THBHOe apMHpoBaHHe (6e3 pacuera).

1.24. KoHCTPYKTHBHOE apMHpPOBaHHe MOHOJHUTHHX MAaCCHBHBIX
¢ynnaMenToB MamHH HeyAapHoro jeficTsus obbemoM 20 M® u
MeHee, KaK IIPaBHJIO, cCJEAyeT NpelyCMaTPHBATh TOJBKO B BHJE
MeCTHOTO APMHPOBAHHA, a TAaKHX e (yHIlaMeHTOB o6beMoM Gosee
20 M® ¥ (YHAAMEHTOB Mall@H YAAapHOTO AeHCTBHS (HE3aBHCHMO OT
HX o6beMa) — B BHAE MECTHOrO H 0ofluero apMHPOBAHHS.
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KoucTpyktdaBHOe apMUpOoBaHMe MOHONHTHBIX CTeH1aThX (yH-
DAMEHTOB BO BecexX CJayyadaX HajJexXHT TpellycMaTPHBATh Kak
oOlIHM, TaK H MECTHBIM.

1.25. KOHCTPYKTHBHOe MECTHOE ADMHDOBAHHE MACCHBHHIX H
cTeHuaTHX (YHIAMEHTOB clelyeT MpeiyCMaTpHBATb B MeCTax pPes3-
JKOTO H3MCHEHHS Pa3MepoB CeueHHi (yHAaMeHTa, a TaKXe il0 KOH-
TYpy BHIPe30B c pasMepaMu CcTOpoH Goiee 600 MM u B Mecrax,
3HAYHTENBHO OCJAA6NEeHHHX OTBEPCTHAMH HJHM BbleMKaMH. B xa-
yecTBE apMATYpPH JJs MeCTHOTO apMHDPOBaHHA CJHENYeT NPHUMCEHSATH
CeTKH H3 CTepXHeBOH apmarypn kiacca A-1 mam A-11 guamerpom
10—12 MM, pacmONIOXKEHHHIX C IIaroM B OOOHX HaNpaBJeHHSX
200 wMm.

1.26. KoHcTpykTHBHOe oOfllice apMHpPOBaHHC MAacCHBHHX H
crenuaTux GQYHAAMEHTOR cJeyeT TPeAycMaTPHBAaTh B BHJEe TODH-
30HaJLHBIX CETOK, YKJHAABBaeMHX N0 MnogomBe ¢VHAAMEHTa H Y
€ro BepXHefl TpaHd, a AJS CTEHYATHX (DyHIAAMEHTOB, KPOME TOroO,
B BHJE BepTHKAaJNbHHIX CETOK, YCTaHABAUBAEMHIX 10 GOKOBHIM
rpanaM cTeH. [TpoTHBONOJIOXKHLIE CEeTKH apMaTypH CTeH Ccleldyer
COCNHHATh MeXAy CcOGOH CTepXKHsMH (lINHJBKAMH), YCTaHABJIABa-
eMLIMH B IHIAXMATHOM NOpsAKe uepe3 3—4 CTepXHs CeTOK.

B MecTax coONnpsaXeHHsl CTeH C BepxHeill TOPH30HTANbHOMN NAUTOMN
(uny paMoH) caeayer mpeAycMaTPHBATh YCTaHOBKY JOMOJHHTEJNbHOR
BEDTHKaJLHON apMaTypw ¢ MJOMaapio cevenus, passoft 50% nno-
HIaAH CeYeHHS OCHOBHOR apMaTYDH; CTEPXHH AOHOJHHTEJBHOHR ap-
MaTyph CJeAyeT 3aBOJWTh B TeJ0 TIHTH (paMuH) H CTeHH Ha
riayOMHY 3ajeJIKH CTepXHell OCHOBHOH apMaTypHl.

TayGuny 3ajpenku KOHIOB BEPTHKAJbHB'X CTepXKHEH apMmartypH
CTCH B B¢PXHIOIO FOPH3OHIAJBHYIO IAHTY (DPaMy) H HIKHIOI (yHAA-
MEHTHYI0 NJHTY HasHAualT He MeHee YCTaHOBJEHHOR I/ 3ajelKu
KOHIIOB pPacIfHyTHX CTepXHeH apMaTyphl.

Ilnomans ceueHHss apMaTyPu BepXHeH »Kene306eTOHHOM MJIHTH
(WM paMB) CJeRYeT ONPejeNisiTh NO pacdeTy B COOTBETCTBHH €
TpeGoBanuaME raaBH CHHII 1o npoeKTHpoBaHHi0 GETOHHBIX H IKe-
ne306eToHHNX  KOHCTPYKumii. Kpome Toro, B BepxHeft T'OpH30H-
TadbHOf pame, a Takke B OOBs30YHBIX GaJkax JoJKHa GHTH
TIPEAYCMOTPEHA APMATypa, YcTaHABJMBaeMas 110 GOKOBLIM BePTHKAMb-
HbIM T'DaHaIM.

Jas ofuiero apMHPOBaHHs CReyeT NPHMEHSTh CETKH  H3

cTepXHeBOA apMaTypH knacca A-I wmm A-II.  KoauuecTBo eeTok,
paccTOsTHHE MEXKAY CTepXKHAMH M HX JHaMerpH Misa (pyHIaMeHTOB
pPa3JHUHLIX THNOB MAMIHH TNDHBEAEHH B COOTBETCTBYIOUIAX pa3-
Aenax raasH CHaIT I1-19-79.
ApMHpOBaHHe MaCCHBHHIX H CTeHIaTHX (YHZAMEHTOB MOXKeT
NPOH3BOAATLCA NPOCTPAHCTBEHHHIM KapKacoM (apMaTypHHIi KapKac
Ha Bech (PyHNAMEHT), UTO NO3BOJSIET NPOH3BOLHTL apMATypHHIE pa-
60THl B CTOPOHe OT IJIOUIAJAKH H COKPATHTBL CPOKH CTPOHTEJbCTBA.

ApMupoBanHe cGOPHBIX H COODHO-MOHOJHTHHIX (hVHIAMEHTOB MO KO-
JIHUeCTBY H oOlieMy pasMmellleHHi0 apMaTypH RpPOH3EOAUTCA TaK XKe,
Kak B apMHpOBaHHe MOHOJUTHBIX GyHnaamenros. [Ipu sToM RomKHA
O6HTb oOGecliedeHa PABHONPOUYHOCTH CTHIKOBHIX COCJMHEHHA H CGOpPHHX
3JIEMEHTOB.

1.27. ApmHpoBaHHe DaMHBIX MOHOJHTHBLIX, C60PHO-MOHONHATHHX H
c6OpHBIX ()VHAAMEHTOB NOJKHO NPOH3BOMUTLCA B COOTBETCTBHH ¢
Tpe6oBaHuaAMA raass CHUIT mo nmpoekTHpoBannio GeTOHHBIX M KeJqe-
306eTOHHBIX KOHCTPYKUBH € VYETOM CJeAYIOMHX JOMONHATENbHBIX
yKa3annii:
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a) apmarypa Bcex 0anok, pHrejlei H KONOHH [OJIKHA HMeEThb
3AMKHYTHE XOMYTHl HJU CTEDXKHM, [IPHBaPeHHHE N0 HEPUMETpPY mHome-
PEYHOro cedeHUsi KOHCTPYKIHH;

6) KOJNOHHH BO BCeX cayyadx cCJIe/lyer apMHpOBAaTb CHMMET-
puuHofl apMaTypoil; NPH 3TOM  PACCTOAHAA MEXAY MNPOAOIBHEIMH
CTEepPXKHAMH JAOJXKHHW cocTaBafath He Gojee 300 MM M KaxAape
3—5 crepxHe#l MAOMKHH OXBATHIBATHCA XOMYTaMH HIH MIIHJb-
KaMH;

B) mo Hapy:XHHM OOKOBHM TrpaHfiM G6GaJIOK H pHreJeli mpo-
MEXKYTOUHLIE CTePIKHHM cCJAelyerT YCTaHABJAHBATh He pexe, 4eM uepe3
300 MM [0 BHICOTE CEYEHHS; AHAMETPH ITOH CTePXKHEBON apMaTyDH
knacca A-1 mmu A-11 ppuunmator 16—18 MM Jaas 2JeMeHTOB Bepx-
Hero ctpoeHuss H 10—I12 mM — [js 3/eMeHTOR HHXKHEro pocr-
BepKa;

r) sagenxy paboveil apmaTypsl pHrejeli ¥ 06ajJloK B KOJOHHBI
caeayer NpeAyCMAaTPHBaTh KaK JJA KeCTKHX DPAMHHIX Y3JIOB;

1) He3aBHCHMO OT TPeGOBaHHsi pacyera BO BCEX OTBEPCTHAX B
sqeMenTax ¢yHZaMeHTa NpH pa3Mepax CTOPOHH OTBepcTHll Gosee
300 MM HajJeXHT [pelyCMATPHBAThH  OKARMJMIOIYi0 NPOTHBO-
YCaaO4HYyI0 CTePKHEeBYI0O apMmaTypy aAuamerpoM 10—I12 MM Knaacca
A-I unu  A-1l, pacmojoxken#yilo COOTBETCTBEHHO 4Yepes 150—
200 MM, ¢ 3amyckOoM KOHLOB CTepKHed B Telo OeToHa Ha JJHHY,
HPHHUMAEeMYI0 B COOTBETCTBHH C TPeOOBAHHSIMH TIJIaBH CHull,
YKa3aHAOA B HaCTOfILIEM IIYHKTe;

e) B MOHOJHTHHIX (YHZAMeHTax apMaTypy KOJIOHH HpH TOJ-
IMHHE HHKHef MJHTH A0 1 M JoBOAAT A0 HH3a IocaeiHeH; HpH
Goabwie#di TOMUIMHE IVIATHL apMaTypy KOJIOHH CJefyeT 3aBOIHTb B
NJATY Ha TIYGHHY AaHKEPOBKH B COOTBETCTBHH C TDeGOBAHHAMH
raaBp CHull, ykasaHnHo# B HacTOfIIEM IyHKTe.

1.28. CToKH 9J1eMeHTOB COOPHO-MOHOJHTHBIX H COODHBIX KOH-
CTPYKUMA paMHBIX (DYHAZMCHTOB MOJXKHLI YCTPaHBaThCA B COOT-
BeTCTBHH ¢ TpebomanuaMH raaBu CHull no mnpoexruposanime 6e-
TOHHBIX H XKeNe30GETOHHMX KOHCTPYKUHE ¢ yueTOM CHIEAYIOMHX
JNONOJNHUTENbHBIX VKA3aHHE:

a) CTHIKH cOODHHIX 3JIEMEHTOB CJeJyeT paclolaraTh B Y3Jax
paM;

6) CTHIKOBaHHe 3JIeMEHTOB CJeAYyeT, KakK MNpaBHJO, HpefycMar-
pUBaTh B BH/E CBapPHBAEMBIX MeXJy c000HA BHIIYCKOB apMaTyphl
C NOCJHeAYIOIIMM 3aMOHOJHYHBAHHEM Y3JIOB.

1.29. ToalluHY 3aLMTHOTO o GeTOHa clefxyer NPHHHMAThL B CO-
OTBeTCTBHH ¢ TpeGoBamusMH raast CHull mo mpoekTHpOBaHHIo Ge-
TOHHHX H XKeJle300eTOHHBX KOHCTPYKUHE. IlpH 3ToM A/ apMaTypH,
VCTaHABJHBAEMOH HA YyYacTKax QVHAAMEHTOB, BOCIPHHHMAIOMHX
VAAPHYIO Harpysky, 3allHTHHA cJOf cJeAyeT NDHHHMATh BO BCeX
cayuasax He MeHee 30 MM.

Tonmuna samuTHOro cjost GeroHa nJsi  GyHAaMeHTOB, MOABEP-
ralomuxcy AeHCTBH TeMmIeparyp, npeBhilalomux 50°C, AOJMXKHA NpH-
HHMaThCs C YueTOM peKoMmeHJanuii «VIHCTPYKUHH no IpOeKTHPOBAHHIO
OCTOHHBIX M XKe/le306eTOHHHX KOHCTDYKUMH, HpeAHAa3HAaYeHHBIX MJId Pa-
60TH B yCcNOBHAX BO3JAEHCTBHS NOBHIIEHHHIX H BBICOKHX TEMIEPATYP»
CH 482-76.

1.30. TemneparypHo-ycaZoOuHbie UIBH HajJieKaT YCTpaHBaTh B
COOTBEeTCTBHH ¢ TpeboBaHMamu ruaBn CHHIT mo NpoeKTHPOBaHHIO
OCTOHHRIX H Kese306eTOHHHX KOHCTDYKUHH, HPH 3TOM MIBH CJeRY-
€T pacnojiaraTb TakHM oOpa3oM, 4TOOH Ha OTAEAbHbIX YYaCTKax
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dbyHAaMeHTa B mpefefax MeXJAy LIBAMH pacnoiaraJiocs 060pyHo-
BaHHe, He CBA3aHHOE MXECTKO MeXJy coOoH.

Jlis yMeHbHIEHHs ycajouHx  jaedopManui AoNycKaeTcs
yCTPauBaTh BpeMeHHbe ycajouHbie wBH wxpHHoi 0,7—1,2 M. C
006eUx CTOPOH WBa CJexyeT MNPeAYCMATPHBAThL BHIIYCKH BepXHed H
HUXKHell apMmaTypsl, KOTOPYIO CBapHBAlOT MexAy coboli croycrs
20—30 pueli mocse OeroHupoBanMs, CBapHble  COeAHHEHHS [OJLK-
Hpl OBITH PAaBHONPOYHLI COeJHHEHHBLIM CTEPXKHAM. 3aloJHeHHe Bpe-
MEHHBIX YCaJZOYHHIX WIBOB CJeAYyeT IPeAyCMATpHBaTb GeTOHOM TOH
XKe NpPOeKTHOH Mapku, uro H Oetod ¢yHAaMenTa. IlpH orcyTcTBHH
apMaTypsl B MeCTe pacloJIOXKEHHs BPEMEHHOro YCajOodHOTO IIBA B
NIpOeKTe AOJXKHA OniTb NPELYCMOTPEHZ YCTAaHOBKAa BLINYCKOB H3
cTepxkHelt jguamerpoM 20 mm kjaacca A-II ¢ marom 200 mm B
ONHH PAJ C Tocjefyioliled MX CBapKoH H 3aMOHOJHYHBAHHEM.

Ilpu orpannuenun nporuba QyHnaMeHTa 110 TEXHOJOTHYECKHM
TpeGOBaHHSIM BMECTO TEMIEPATYPHO-yCaJOYHLX IUBOB  cJeAyeT
npeAyCMaTpHBaTh NPOTHBOYCAJOUHBlE MEDONPHATHSI NPH YKIAaJKe
GeToHa M NPOTHBOYCAAOYHOe apMHpoBanne. B 3roM ciayusae ycr-
POICTBO BpeMeHHBIX YCaJOYHHIX IIBOB JONYycKaeTcsl TOJbLKO B BH/E
HCKJIOYEHHUS.

Paccrosinusg MeXAy TeMIepaTypHO-yCaJOYHBIMH IIBAMH IIPH BO3-
JedcTBud Temneparyp He Buimle 50°C  NIPHHHMAIOTCSS B COOTBETCTBHM
¢ n. 1.23 CHull II-21-75. Oas  TeMnepatyp, npepsimatomux 50°C,
PacCTOSIHHA MeXKIy IIBaMH JOJXHH OBITh yMeHbllIeHH B COOTBETCT-
BHH ¢ pekomengamusiMa CH 482-76.

Ilpu pacuere kouieGaHHE NPOTHAXKeHHHA (yHAaMeHT C TeMiepaTyp-
HO-yCaJOUHBIME IUBAMH PACCMATPHBAETCS KAK MOHOJHTHBIH.

1.31, T'uapousoasuuio GYHAAMEHTOB HJIH JApEHa CJAefyeT Hpo-
€KTHPOBATh C yYyeTOM TpPeGOBaHHA COOTBETCTBYIOIMHX HOPMATHBHHIX
JOKyMenToB, BHYTpH HPHAMKOB cJeAyeT NpeAycMAaTpHBaTh AHHIIE
C YKJOHOM H 3yMI(H, MN03BOJASIONIHE MPOH3BOAUTL NPH Heob-
XOJAHMOCTH OTKauKy BOJAHL

Oia ¢yHzaMeHTOB HJH HX OTJAGJBHHIX Yy4aCTKOB, NOABepra-
eMHX BO3JEHCTBHIO arpecCHBHHX TIPYHTOBHX (HJH TIPOH3BOACTBEH-
HHX) BOJ, a TaKXe TEXHHYECKHX Maces HJH JADYTHX arpecCHBHHX IO
OTHOWIEHHIO K BGeTOHY MKHIAKOCTEH, MOJIKHBI G6biTh NPEAYCMOTDEHE
MepH N0 HX 3alliuTe B COOTBETCTBHH ¢ TpeGoBanuamu raasul CHull
10 MPOEKTHPOBAHHIO AHTHKOPPO3HOHHOM 3alIHTH CTPOHTENHLHHX KOH-
CTPYKUHH.

[Tpun 3aray6uennu ¢yHAAMEHTOB MaIHH HHXKE YPOBHA TPYHTOBHX
BOJ CJeAyeT NMpeAycMaTPHBATH clieliHa/bHble MepONpHATHS (ApeHax, 06-
HIEMJIOUIAR0UHOEe BOJOCIIOHHKEHHE, I'MADPOH30JALHIO) nmo 3amuTte (yHAa-
MEHTOB OT IMPYHTOBHIX BOJ, a IIDH HX arpecCHBHOCTH — MEPONpPHATHA 10
samMre Geroma or paspywienus, IlpH 3T7oM MOryT GHiTh HCIOJb30OBAHH
pasmiyHble THNH THAPOH3OAALHH B TOM YHWCJe UEMeHTHas (TOPKpeT-
HITyKaTypHas), achanbroBas (aMTas, WTyKaTypHas), IHJacTMaccoBas
(okpacounasi, JHCTOBas) H Jp.

1.32. IlpumubKaomue K (GyHAAMEHTY Napo- H BO3AYXONPOBOAH
ROJIKHB OBITh H30JHPOBaHH TaKHM o06pa3oM, uTOoOb TeMHepaTtypa
Ha TOBEpXHOCTH H30AAIMMH He npeBnmana 50°C. Mexpay noBepx-
HOCTbI0 HM3OJALUHH M TesJoMm (yHJaMeHTa [J0JKeH OHTH OCTaBJeH
BO3/lyIIHHA TNPOCBeT He Menee 50 MM.

O6umue YyKa3aHus Mo pacyeTy OCHOBaHMH M QyHLaMEHTOB

1.33. B macrosmieM nojpasjeiie COZEpXKAarTcsi TOJBKO OOmimHe
cnenuduuecKkHe yKa3zaHHS NO pAacyeTy OCHOBaHHi H (YHIAMEHTOB
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MallHH, BHTeKaolHe H3 OocobeHHOCTeH 3KCIJYAaTANHOHHBIX  BO3-
ZIeHCTBHHA MallluH.

OTH ykasaHusi SBAAIOTCA JONOJHHTeNbHHMH K OOLLENPHHATHM
TpeGOBaHUsAM IO pacuery OCHOBaHMH 31aHMil M COODYXEHHH, a Tak-
XKe N0 pacyeTy 3JIEMEHTOB OCTOHHHX H Ke/Ie300€TOHHBIX KOHCTPYK-
Ui, perJaMeHTHpyeMbiM cooTBercTBylomuMH riaBamus CHull

Pacuer (yHAaMeHTOB MAIUHH J0JIKeH IIPOMSBOJAHTLCH, KaK Ipa-
BHJO, ¢ moMombio DBM no paspaGoTanHEM JJIsi 3TOH HeJAH THIO-
BHIM IIPOrpaMMaM.

1.34. Pacuer ¢yH/aMeHTOB MallHH H HX OCHOBaHH{ COCTOHT H3:

a) onpefefieHHs AaMIJIHTYA KoJeGaHHi (QYHIaMeHTOB A WM
OTAEJLHBIX HX 3JEeMEHTOB:

6) DpoBepKH CpeAHero CTATHYECKOro [aBJIEHHA HA TPYHT Pep
Aas HyHAAMEHTOB Ha eCTECTBEHHOM <OCHOBAaHHH H HeCylleH cmo-
COGHOCTH OCHOBAHHUsS HJisl CBalHHX (QYHAAMEHTOB,

B) pacyeTa DPOYHOCTH 3JEMEHTOB KOHCTPYKIHA (yHAaMeHTa.

dyHiaMeHTH MAallHH H HX OCHOBaHHS B COOTBETCTBHH C TJIABAMH
CHaull 11-A.10-71 u CHull 1I-15-74 AOXKHH PaOCYHTHBATBCA O
IBYM IpyNIaM npeleIbHHX COCTOSHHH: IO NepBOfl rpymne — o Hecy-
e ¢nocoGHOCTH, IO BTOpOH rpynme — no Aedopmauusam (KoJeGaHHAM,
nporabaM, OCajfkaM), 3aTPYAHSIOUIEM HODMAJbHYI0O 3KCIJyaTalKio
YCTaHOBJEHHHX Ha (YyHZAaMeHTax MallHH k& O00DYNOBaHHs HJIH COCel-
HHX OOBEKTOB, TYBCTBUTEJbLHHX K BHODALHIM.

Pacuer no nepeofi rpynme npefesibHHX COCTOSSHHH BKJIOYaeT:

a) IpOBEPKy CpelHEero CTATHYECKOro AaBJeHHA HOA HOAOWIBOA AJA
(GyHIAMEHTOB Ha €CTECTBEHHOM OCHOBAaHHH HJH Hecylllei CNOCOGHOCTH
OCHOBAaHHSI JJsi CBafHHX (yHALaMeHTOB. JDTa IPOBEPKA HPOH3BORHTCSA
s Bcex Ge3 MOK/IOYEHHst THNOB MAaUIHH, NPeAYCMOTPEHHHX TIJIaBoi
CHull 11-19-79, B coorBercTBHH ¢ n. 1.36 AJst eCTECTBEHHHX OCHOBA-
HHii B B COOTBEeTCTBHH ¢ mm. 4.1 H 4.3 rnapu CHull II-17-77 ana cBai-
HHX (YHZAMEHTOB C BBEJEHHEM JAOTOJHHTeJbHHX K03(PHIHEHTOB YC-
JIOBUHl PaGOTH Mes H Mics B cooTBercTBHH ¢ m. 1.51 CHall 11-19-79;

6) pacdeT IIPOYHOCTH OTAGJbHHX 3JIEMCHTOB KOHCTPYKUHH (PyHAa-
MeHTa. Pacuer BHNOJHAETCS AJS OTAeJbHHX 3JEMEHTOB paMHBX H
CTeHYaTHX (YHAAMEHTOB, a TaKXe [Jd OTAEJALHHX CEUeHHH MACCHB-
HBX (YHAaMeHTOB, OcNalJeHHHX OTBePCTHAMH HJH BHEMKAaMH; pacueT
NPOH3BOJHTCS B COOTBETCTBHE ¢ ykasaHusaMe raasm CHall II-21-75.

B HeKOTOpHX CJydYasx oONpejeiisieTcss peaKlHus OCHOBaHHA (cuia
peaKUHH H PEeAKTHBHHH MOMEHT).

Pacuer ¢ynnamenToB no aedopManuiaM BEJIOYAET:

a) oIpejescHHe aMIIHTYA KoJeOGaHHH (yHAAMeHTOB HJAH OTAEb-
HHIX HX 3JeMEeHTOB. Pacuer NDOH3BOLHTCA B COOTBETCTBHH C IJaBOH
CHulIl 1I-19-79 B caywasix, yKa3aHHHX B OTAENbHHX pa3fenax 3SToH
IJIaBbl, H ABJAETCS ONpeleJsIONHM IDH NPOEKTHPOBAHHH (PYHAAMEHTOB
MallHH C AMHAMHUECKHMH Harpy3kaMH;

6) onpeneneHHe ocafok ¥ Aedpopmanwii (nporHGos, KpeHa H T, I.)
GyHZaMEeHTOB MJAH HX 3J€MEHTOB. ITH pacYeTH IPOH3BOASTCS B OT-
JEeJbHHX Caydasx JJa OTBETCTBEHHHX COOPYXKeHH#, Hanpumep, ¢ys-
JlaMeHTOB Typ6oarperaroB, a TakXe (yHAaMeHTOB <CTaHKOB, IpH Ha-
JHYHH B 3a]aHHH Ha IPOEKTHPOBaHHE TEXHOJOTHUECKHX TPeOOBaHHH,
OFPaHHYHBAIOUINX NepeMenienns H Aedopmannu QyHAaMeHTa H3 ycio-
BHI ofecneyeHHs] HOPMAJBLHOH IKCIAYaTalMA 060pPYyAOBaHUs.

1.35. AMNJMTYAN BHHYXKICHHHX H CBOGOAHHX KoseGamHi ¢yn-

IlaMeHTa WJH OTASJAbHHX €ro 3JEMEHTOB <CJACAVET ONpeleNaTh AJs

PA3JHYHBIX THIOB MAHIHH COTJIaCHO TPe(OBAHHAM COOTBETCTBYIOMIMX
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pasnenos raasn CHall 11-19-79, npn 3ToM pacueTHyio cTaTHueCKyio
H JHHaMAYeCKYI0 Harpy3kHu ClleiyeT ONpelelsiTh KaK NpoH3BejeHHe
BEJMYMHH HOPMATHBHOA HAUDY3KH, NPHHHMaeMOR [0 yKasaHHAM <CO-
OTBETCTBYIOIMX ‘PasfesiOB 3TOH TJaBH, H Ko3(d¢HUHEHRTa neperpys-
KH n=1,

AMnauTyan Kosjebahumii ¢yHAaMeHTa XOJXKHH YAOBJECTBODATH
YCJIOBHIO

A< A, [1(n]

rie A — HauGoJbIIAs AMIVIHTYRa KoJebGaHH) ¢yHAaMeHTa, onpejie-
JseMasi pacieToM;
Ay — MakcuMaJjipHas TPelesbHO JoNycKaeMas aMIJIHTYAa Koaeba-
HH# (QYHRAMeHTa, NpHHHMaeMas, Kak NPaBHJO, N0 NAHHHM COOT-
BETCTBYIOIIHX pa3fenos raasw CHull I1-19-79; pomyckaercs Be-
JUIHHY Az YTOUHSTL B COOTBETCTBHH € 3ajJaHHEM Ha INPOEKTHPO-
BaHHe.

Ilpn pacuere konebannii (yHAaMEHTOB MallHH AONYCKaeTCs:

a) paccMaTpHBaTh OCHOBaHHE KaK YNPyroes3koe JHHEHHO-Je-
¢dopMHpyeMoOe, CBOACTBA KOTOPOTO ONpefensiioTcs ko3(hHuHeHTaMH
yOPYroro paBHOMEDHOrO H HEPaBHOMEDHOTO CXKaTHsi, YNPYToro
paBHOMEPHOTO H HeDaBHOMEPHOTO CIBUra H KOSPQHULHEHTaMH, Xa-
PaKTepHIYIOWHME JeMIpHpOBaHHE,;

6) He yYMTHBATb IKCHEHTPHCHTET B pacnpeflieseHHH Macc ¢ym-
JaMeHTa, ec/lH OH He NPEBHINAET BEeJAHYHH, yKa3aHHHX B I 1.15.
Ha BHHyXIeHHHe KOJeGaHHs PacCUHTHBAIOTCH (GYHIAMEHTH Ma-
INHH C Harpy3kaMH, H3MeHSIOUHMHCA 1O NEPHOAHIECKOMY 3aKoHy P=
=P,sin ot (IPOGHJIKH, MAIUHHH ¢ BPAINAIIAMHCH YaCTAMH), a TaK-
ke (yHIAMeHTHl MAaUIHH C KPHBONIANHO-IIATYRHHIMH MEXaHH3MaMH,
CO3JAIOIHMH HATPY3KH, M3MEHAIOMIHAECH MO IOJMIapMOHHYECKOMY 3a-
KOHY

P=Pisinwt]-Pysin20¢+ ....

Ha cBoGoaune koJie6aHHss PpacCYHTHBAIOTCA (YHIAAMEHTH MAalIMH
C HMIYJbCHHM BO3jJefcTBHeM, BH3HBaeMhHIM YyIapoM NaAdlomiEx (Kys-
HEeYHHE MOJIOTH) HJH BO3BPATHO-NIOCTYNATEJbHO NEPEMeMlAlONIUXCA Tel
((popMoBOUHbIe MaHIHHH JHTEAHOro IPOH3BOACTBa), a TaKXe YAAapOM
pabouux yacTel yCTAaHOBKH NO MOKOBKe (IPeccH).

IlpaMevanue DBHHyXIenHHMH KOJeOaHHsSMH HA3HBAIOTCH KO-
JebaHug, KOTOphHe NPOHCXOJAAT NoJ BJIHAHHEM NOCTOAHHO AeACTBYIOUIEH
AMHAMHYECKOH CHJIHN (BepTHKAJbHOH HJIH TOPH3OHTAJbHOH) HJH MO-
MEHTa CHJI OTHOCHTEJbHO BEPTHKAJbHOH HJIH TOPH3CHTAJBHOH OCefi.

CBOGOZHBIMH KOJe(aHHSIMH Ha3HBaOTCA KojeOaHHsA, BH3HBaeMble
BHE3QNHO NPHJOKEHHOY HATpPYy3KOH HJH XeRCTBYIomeH KpaTKOBDEMEHHO
[0 CPABHEHHI0 C NePHOJOM COGCTBEHHHX KOJeGaHHA YCTaHOBKH (He
6onee 0,27, rae T — nepHoL cOOGCTBEHHHX KoJeGaHHA yCTaHOBKH).

Ilpu pacuere koJeOaHHH (yHZAMeHTOB MallHH pacueTHas cXeMa
¢yHaaMenTa DPHBOJHTCHA, KaK IPABHIO, K CHCTEME ¢ OJHOH (Ass
BepPTHKAJbHHX HJHM TOPH3OHTAJNbHHX KoneGaHuA) HAH € IBYMs crene-
HAMH cBOGOAH (BepTHKAJbHHeE HJH TODH3OHTaJbHHe KOJe6aHHA ¢ yue-
TOM BpallaTeJbHHX HJH KPYTHJIBHHX COCTaBJSIOIHUX KOJeOGauuii),

Ilpumenanue, Jaag dQynraMeHToB CHOXHOR XKOHQUTypallHHu, Ha-
npuMep, AJs PaMHEIX ¥ NPOTSAXKEHHHX CTeHYaTWX (yHIaMeHTOB, pe-
KOMEHAYETCsl NpH CNelHaJbHOM OGOCHOBAHHH NPHMEHATH Gosee CAOXK-
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Hele pacueTHole cxeMul. [InG¢epeHnnanbHOE YPaBHEHHE BHHYKASHHHX
BepTHKAJBHHX KOJIeGaHHH CHCTeMH C OJHOH CTeNenblo ¢BOGOAH 143
yNpyroBs3KOro JHHeHHO-1eGOpMHPYeMOTO OCHOBAHHS HMEET BHI

maz 4 B:z+ Kz =P, et ©F, 121

rae B.z2 u K,z — COOTBeTCTBEHHO JeMudHpyomas ¥ yHpyras dacTe
peakUHH OCHOBAHHSA,

HAsdodepeHunaibipe ypaBHEHHs BHHYXACHHHX [OPH3OHTAJILHO-
BpamaTe/JbHbIX KOJNCGAaHHA CHCTEMbI € ABYMS CTelleHsIMH CBOGOIH AN
yNpyroBS3KOro JHHejHO-AeGOpMHPYEMOro OCHOBaHHMs 3aMHCLIBAIOTCH B
BHAE

na %+ By (x—ha @) + Ky (x—ha @) = P&t @*
0 p—Byhy (x—ha@) — Kyhy (x—ha @) + (31
+ By + (Ky—mughy) =M ®F,

B ¢opmyaax [2] u [3] npaHATH 0603HAYEHHS:
mp — Macca ycTaHOBKHM  (dyHZaMeHT, MallBHa, 3acHlKa TpPyHTa Ha
o6pe3ax ¢yHAaMeHTa);
B., Bx, By —x03(pdunueHTs AeMNHPOBAHHH OCHOBAHHA COOTBET-
CTBEHHO JJif BepTHKaJbHHX, TFOPH3OHTAJBHHX H BPallaTeJbHHX KoJe-
Ganni;
K., Kx, K(p — K03GGHUHEHTH XECTKOCTH OCHOBAHHS COOTBETCTBEHHO
Np# yNPYrOM paBHOMEPHOM CXKAaTHH, PaBHOMEPHOM CJBHIe H HepaBHO-
MepHOM CXKATHH;
2, X, @ — COOTBETCTBEHHO BEpPTHKaJbHHE, TOPH30HTAJbHHE CMEIeHHS
UEHTPA TAKECTH YCTAHOBKH H yroJ noBopoTra (yHAaMeHTa OTHOCHTEDL-
HO OCH, NPOXOAsiHled uepe3 IEHTD THAXKECTH VCTAHOBKH, INEDNEHAHKY-
JSPHO IJIOCKOCTH KoseGaHMil; aeACTBHTeJbHasi (MHAMas) 9acTh 2, X, @
COOTBETCTBYIOT BHIHYXKIEHHOHA CHJI€ M MOMEHTY, H3MEHSIOHIHMCA IO
3akoHy cos wt(sin wt);
hy — paccTosHHe OT 0OWIero IeHTPa TAXKECTH YCTAHOBKH A0 NOAOMI-
BH (YH/]aMEHTa;
P;, Px, M —COOTBETCTBEHHO BePTHUKAAbHAA M TOPU3OHTAJBHASN COCTAB-
JAI0INasg BO3MYIAIONHX CHJI H MOMEHT OT BO3MYIIAIOIIHX CHJI OTHOCH-
TeJbHO OCH, IpPOXOAsilieli uepe3 UEeHTp TAXECTH YCTAHOBKH IepIeH-
LUKYJASPHO OJIOCKOCTH KOJebaHuji;
® — KpyroBasf 4acrora BpalleHHsi wmamuubl. ¢—!, KpyroBas uacrora

spallieHnst MallHHB cBA3aHa c¢ nepHofom T, ¢, u vactoroil f. T'm. dop-
MyJIaMi;

=2xnf=2a/T.

Onddeperunaipubie ypasBHeHHs cBOGOJHHX KoJeGaHHE CHCTeMH
COOTBETCTBYIOT ypaBHeHHAM [2] wm [3], mpn Pr=P.=M=0.

QopMyan ans onpejeseHHs aMIVIATYA BBIHYXIEHHHX Kojdebanuit
tyHiaMeHTOB, NMOJYIeHHHe B De3yabTaTe pelleHus AuddepeHIHaNbHEX
vpaBHeun#i [2] wgu [3], npuBesenst B nm 1.35 (1 mpmr. 1)—1.35
(9 mpua. 1), a ¢popMyaAn AAs ONpefesieHHs AMIJATYA CBOGOJHHX KO-
Jae6auuil — B nm. 4.10 (1 opua. 2, 4.11 (2 opua. 2).
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PACYET KOJIEBAHHF ®YHIAMEHTOB MAMINH
C NIEPMOIHMYECKHMMH HATPY3KAMM!

Pamubie pynaamentnl

1.35 (1 uwpua. 1). AMNAWTYAH rOPUSOHTANBHO-KPYTHAbHHX KO-
JeGaHH{i BepXHefi IJATH paMHHX (QYHIaMeHTOB Ar, M, cleayer
onpelenasaTb no gopmyae

Ar=Apt Ay her [4 (1 mpaa. 1)]

TAe lwaxe — PACCTOSIHHE OT UEHTPA TAXKECTH BepxXHeR IJIHTH [0
ocH HaHGoJiee YyIaJIeHHOTO HNOAIMNHAKA MAIIHHH, M;

Ax — aMIUIATYyJa TOPH3OHTAJBHHX KONeOaHHH ILEHTPA TAXKECTH
BepXHeHl IJHTH, M, BHUYHC/ISeMag no hopMmyse

<T
Ax

A, = ,  [5(2 npua. 1))

w? 2 ’ (l)2
V() eers

x X

Aq, — aMIJIMTYAa (yroJ moBopoTa), pal, BpallaTeJbHHX KoJeGaHHHA
BepXHEHl INJNHTH OTHOCHTEJNBHO BEePTHKAJbHOH OCH, NMPOXOAfAIEH ue-
pes ee LEHTp TAXKeCTH, OlpeXelseMas IO (GopmyJe
A
Ay = ;  [6(3 npun. 1)]

mz 2 ’ (02
1— 4 (EL)P? —
\/( o) e

®==0,105 no6 — KpyroBasi 4aCroTa BpalleHHd MAaMIHHH, C~!; No6 —
yaca0 060poToB B 1 MmuH:

cT cT
Ax y Aﬂ, — COOTBETCTBEHHO nepeMenienue, M, ¥ YyrojJ noBoOpoTa, pan,
HEHTPA THXECTH BEPXHEH IJIHTH NPH CTATHYECKOM HEACTBUH CHJIH
Py, onpeneasieMbe 1o ¢opmyJam:

Py
er__ 1 .
A= s, " } 17 (4 npaa. 1))
Ppl
Ay = ——;—ﬁ'g—’-; [8(5 mpua. 1)]

Py — pacuetHoe  3HayeHHe TOPHUIOHTAMLHOK COCTABASIOWER  JH-
HaMHYeCKOH HArpy3KH, TC, ollpeAelisieMoe N0 COOTBETCTBYIOUIHM pas3-
JenaM ¢ yderoM ykasanui n. 1.35 raaswm CHull 11-19-79;

Sz, Sy — K03PduUHEHTH IKECTKOCTH KOHCTPYKNHE (yHAaMenta c
y4eTOM YNPYrOCTH OCHOBAHAS COOTBETCTBEHHO B TOPH3OHTAJbHOM
HaNpaBJieHHH, NepHeHIHKYJADHOM OCH BaJa MAIIWHH, TC/M, H IIpH
NOBOPOTE B TOPU30OHTANBHOA HJOOKOCTH, TC-M, ONpejeseMbie IO
dopmynam J9(6 npua, 1)] u [10(7 npua. 1]:

! K MawynHaM ¢ MNePpHOAHYECKHMH HATDY3KaMH OTHOCATCA Ma-
WHHE C BPAUIAIOMIHMHCS YaCTAMH, KPHBOUIMMHO-IIATYHHHIMH MeXa-
HH3MaMH, ApoGHAKH H IP.
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§» £y — K03DGHIHEHTH OTHOCHTENbHOro AEMNMHPOBAHHA CHCTEMHI
(yHAAMEHT — FPYHT, onpeaeaseMue no dopmynam [15(12 npan 1)]
u [16(13 npua. 1)];

Ax, A.‘b — KpyroBhe 49acTOTH TODH3OHTaJbHHX H BpallaTeJbHHX

Koneﬁgnnﬁ dvunaMenTa OTHOCHTENLHO BeDTHKAJbHON OCH, MDPOXO-
Asiefi 9epe3 HEHTP THXKECTH BepPXHel IJIHTH, ¢—!, onpelesseMue IO

tdopmynam [17(14 npra. 1)] u '[18(15 npua. 1)].

IIpamMeuanne B dopmyse 8 (5 mpua. 1) 3HauenHe Pr luaxc/2
cjJefyeT NPHHAMATL AJIg MAMIFH C BPAIIAIOIMHMHCA YacTAMH; AJAA XpY-
rHX THIOB M2IIHH BMECTO HETo cjejlyeT NPHHHMATb 3HaueHHe MOMEHTa
BO3MYIIAOMHX CHA M OTHOCHTEJbHO BepTHKAJbHOR OCH, NPOXOASIIEH
gyepe3 LeHTP TSAXKEeCTH BepxHeH NJHTH.

1.35. (2 npun. 1). KosdbodrnuenTH XKeCTKOCTH KOHCTDVKUME GVH-
namenta Sz, Tc/M, H Sy , TC'M, CAEAYET BHUHCAATS NC (HODMVIAM:

Se= (96 mpun. 1]
ot
K, Ky !S‘;
1 -
S¢=:l-_——'—_f, [10(7 npun.” 1)}

rae Ke, Ky u K, — K03 (HIHEHTH KEeCTKOCTH OCHOBAHHMS COOT-
BETCTBEHHO NPH yNpyroM paBHOMepHoM K. u HepaBHOMepHOM K
CABHre H HepaBHOMepHOM cxKaTun Kg , ompezeisieMue B COOTBET-

CTBHH ¢ TpeGoBaHHAMH N. 1.43 ana PyHAaMEeHTOB Ha eCTECTBEHHOM
ocHoBauaH Wi 1n. 1.52 raasu CHall 11-19-79 nas csaipbx ¢yH-
JlAMEHTOB;

h — BHCOTa (pYHIAMEHTA, M;
y — CyMMa K03(HIHEHTOB XeCTKOCTH BCeX IOHNEePedHLHX paM

¢dyHnaMeHTa B TOPH30HTAaJbHOM HalpaBJeHHH, NepneHIHKYJISAPHOM
OCH Bajla MallMHH, TC/M (7 — UHCJIO 3THX paM), onpejesiseMas 1o

dopmyae

=" si [11(8 npux. 1)]

S?b—cymma KO3(pHLUHEHTOB JKECTKOCTH BCeX MONEPeYHHX paM
npd NOBOPOTe BepXHefi NJAMTH B TOPH3OHTANLHOH INJAOCKOCTH OTHO-
CHTEJIbHO €€ LIeHTpa THAXKEeCTH, TC.M, onperenseMas mo dbopmvie

n
S = Sl [12(9 npua. 1)]

i=l

e, — paccTodnde OT NJOCKOCTH HomepevyHHX pPam A0 HEHTpa TsKe-
CTH BepXHEeH NJHTH, M.
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Bennuunn K03GHUHEHTOB KECTKOCTH OJHO3TAXKHHX IoNeped-
HEIX DaM C XKeCTKAMH v3daMH Si, Tc/M, cieayver onpeaelsTh [0
dopmyne

12 Eg Jp; (1 -+ 6 k;)

h‘:f 2435 ,  [13(10 npaa. 1)]

rae

by
b= Hidu [14(11 npua. 1)]
lidni

Ee¢ — monynn ynpyroctd maTepHana paM BepPXHETO CTPOEHHS, Tc/M%;
Jni; Jis — MOMeBTH MHEDUEM TJOMAZH TONEPEUHHX CeueHHi CO-
OTBETCTBEHHO KOJIOHHH H pHreJis pamH, MY
hi; l, — cOOTBETCTBEHHO pacueTHag BHCOTa KOJOHHW H PpacueTHHIE
TpoJieT puredsi {-TOf NMONEPEYHOH paMbl, M.

Ilpapmevansne [onyckaerci NPHHHMATb pDacuYeTHYIO BHICO-
TY KOJIOHH hi, DABHOH DacCTOAHHIO OT BepXHeH TpaHH HHXKHEH IJH-
TH 1O OCH pHredf (NpOXoasiulefi yepes LEHTP TAKECTH NAOMAZH €ro
CeueHHs]), @ DACYeTHNAA Inpodier pHreass PasHEM 0,9 paccrosHEs
MeXJy OCSMH KOJOHH.

1.35 (3 mpua. 1). Kosbdunnentn §; " g:l, OTHOCHTEJBHOT0
JeMNQHPOBAHHSA CHCTeMH (pyHAaMeHT — IPYHT cJeAyeT ONpelensTh
no ¢opmynam:

g' g 1 g - h’ . Y : ]5 (12 l
= Sy ( =K, 8¢ Kq) £, 232 ) | mpax. 1)]
. { 1 Y\
=S - 4 » 116 (13 mpua, 1

¥

rae &, ,g,p, g‘p — K03 QHUHEHTH OTHOCHTEALHOro AeMudHpOBaHHS
LJisl TOPH3OHTANBHEX Ex H BpallaTeJbHHX Konebanuit 5y, # &y OyH-
JaMeHTa Ha IpyHTe, ONDeAeNsieMHe B COOTBETCTBHH C TPeGOBAHHAMHA

0. 1.45 raasn CHEIT 11-19-79;
Y — k03 GHUHEHT NOTJIOMEHAs SHEPrHH NpH KoJeGAHHAX, NPHHH-

MaeMbili i Xeie300eToHa paBuuM 0,1.
135 (4 npua. 1). KpyroBne uacToTH xoneGanuii ¢ymEAaMenta
Az H Ay, €71, cRAYET ONpEAENSTL HO popMyNam:

A, — ‘/-ﬁi . (17 (14 upan. 1))

my

Se
A, = -, [18 (15 mpaa. 1)}
v 0
P
rlle My —Macca CHCTEMH, BKJIOYAIONIAN MAaccy Beedl MAIIHHH, BeDX-
Hefl NAUTH, NPOAOJbHHX GaJOK W TNONEPEYHHX pHresiei paM, mpH-
MBKAIOIMHUX K BepxHej naurte, ¥ 30% MaccH Bcex KOJMOHH ¢yHAa-
MeHTa, TC-C2/M;
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(2]

ﬁ‘p — MOMEHT HHEepHHH MacCH Ma  OTHOCHTENBHO BEPTHKAJILHOH
OcH, NPOXOASIIed uepes NEHTP TAKECTH BEPXHedl NAHTH {rOpPH3OH-
TadbHOR paMbi), TC°M-C%; BeAHUHHY @‘p AONYCKAeTC ONpenensiTh
o npHOAHKeHHOH dopmyne

6, =0,1 mal2, [19 (16 mpua. 1)]
rie ! — pauHa BepxHefi IVIHTH, M.

MaccuBHble H cTeHdaThle (yHIaMeHTH

1.35. (5 mpua. 1). AMIIMTYAB TOPH3OHTANPHO-BPALIATENbHDBIX
KoJle6aHHH BepXHefi rpPaHH MacCHBHHX H (CTeHYaThiX (PYHIAMEHTOB
Ar, M, cienyeT onpeleasTh N0 dopMmyde

p. e (5) %
A =— , [20 (17 mpra. 1)]

& o +a8 () of

rne 5
\p1=81+|3—~h‘ Ss;  [21 (18 mpma. 1)1
2

%——*Sz+ﬁﬂ-s4: [22 (19 npaa. 1)]

sl—(1+6)( )—l-fi(l—H) (;"x);{zss(zoﬂpm. D

s
Sa=(1+B) 5* §—¢+5(1+u); (24 (21 mpra. 1))
X X
® \2
Ss=l+x[l—(T)]; 125 (22 nprr. 1)]
Sa=141%; [26 (23 mpun. 1)]

- (1) (- (2]

x[14+(52 ) + ot 52 |} 127 @t . 1)
LZ A ¢ -\.
_(M) [ 2o 2|} 128 @5 mpun. 1))
h%m
p=—s [29 (26 mpun. 1]
%= id H {30 (27 mpua. 1)]



Az, % — KDYroBHE 9acTOTH kojeGanuii ¢dynaaMenta, ¢!, COOT-

BETCTBEHHO TOPH3OHTANLHHX H BpallaTeNbHHX OTHOCHTENLHO TOpH-
30HTAJbHOR OCH, NPOXOAsilefi dYepes NEHTP THAKECTH IOJOUIBH
¢hyHaaMeHTa NEPHeHAHKY/ISPHO IJOCKOCTH KoJeGaHHH, onpepedse-
Mble no gopmynam

Ay = ﬁ—; ; [31 (28 mpua. 1))
K,

A= _ﬁ; (32 (29 npua. 1))

Ry=Ko— Qha, [33 (30 mpux. 1)]

Kz 1 Kg — ko3b®HUMEHTH JKECTKOCTH OCHOBaHHS, TC/M M TC-M,
ompejensieMHe cOriacHO yKasamuaM 0. 1.43 rmasm CHaull II-19-79;
© — MoMeHT HHepUHy MacCh Bcelt ycTanoBku ((PyHAaMeHTa ¢ 3a-
CHIKOfi I'PYHTa Ha ero 06Ppe3ax @ BHCTYNax M MAIIHHB) OTHOCH-
TEJLHO OCH, NPOXOAsAmiell uepez OOMIMA HEHTD TSIXKECTH IepPHeHAH-
KyJsipHO INIOCKOCTH KojieGanHu# Tc-M-c?;

Oy — MOMEHT HHEpIAM MacCh BcCeji YCTAaHOBKH OTHOCHTEJBHO OCH,
HPOXOASIIEH 9epe3 LeHTP TAXKEeCTH NOAOMIBH (yHAaMEHTa NeplieH-
JHKVJASPHO IJIOCKOCTH KOJeGaHHH, TC- M -2, paBHBIA

90=9+mnh2;
Q=Q¢+Qu;

Qo ¥ Qu—pacueTHHe 3HAYeHHs BeCa COOTBETCTBEHHO QyHAaMeH-
Ta € 3aCHNKOH I'PyHTa Ha ero ofpe3ax H BHCTYNax H MallHHH, TC,
onpefensieMule ¢ ydetoM ykasammi 1. 1.35 rmasw CHull II-19-79;

Qd) + Qu “ 2
my = ————— — Macca BCeji YyCTaHOBKH, TC-c2/M;

g
Pr— pacueTHas TOPH3OHTaJbHaAsg COCTABJAKOIAA BO3MYINAIOUIHX

cHJ MamIMHL, TC, ONpejessieMas IO COOTBETCTBYIONIMM pasieiaM ¢
yueroM ykasauui#i n. 1.35 raasw CHHIT 1I-19-79;
M — pacyeTHOe 3HageHHe BO3MYVINAIOLIETO MOMEHT2, TC-M. DaBHOTO
CyMMeé MOMEHTOB OT TOPH30OHTAJBHHX COCTaBJSIONHX BO3MYILAIO-
IIAX CHJI NPH NPHBEJeHHH HX K OCH, NPOXOAsled depe3 LEHTp TH-
JKECTH YCTAHOBKHM NepIEHIHKYJSPHO IVIOCKOCTH KojaeGaHHH, H BO3-
MYyLAI0IeMy MOMEHTY MAallHHH;
hi, h, — paccrosiHusi OT OOINEro LEHTPA TAXKECTH YCTAHOBKHM COOT-
BETCTBEHHO 1O BepxHe#l rpann ¢yHIaMeHTa H N0 NOAOMBH ¢ynia-
MeHTa, M;
® — KPyroBas 4aCTOTa BpallleHHl MalIHHH, ¢~!, onpejenseMas 1o
dopmyie

o= 0,105 n.6; [34 (31 npra. 1)]

nos — 9HCJI0 OGOPOTOB MAIIHHH B 1 MHH;

Ex, &p — KOIDOHIUHEHTH OTHOCHTENBHOTO JleMndupOBaHA COOT-

BETCTBEHHO JJIi TOPH30OHTAaJbHHX H BpallaTeNbHHX KoJNeGaHui,
NpUHAMAEMHEe COTJIacHO yKasauuaM 1. 1.45 rpasm CHwIl II-19-79.
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1.35 (6 npua. 1). I'naBHble cOGCTBEHHHE 4acTOTH  KoJeGaHHH
YCTAHOBKH A9, C!, CHeAYET ONPEAE]ATb H3 COOTHOMICHHS:

(ef= 5=V (3asm(e )

[357(32 npua. 1)]

rae

Z=(1+) [1+(_;:;)2]; [36 (33 mpun. 1)]

Ax, Ay » B—T0 xe, uro # B dpopmynax m. 1.35 (5 mpun. 1).

1.35 (7 npua. 1). AMIOIMTYAH rOPH3OHTANLHBIX Ax, M, H Bpa-
IaTeJpHHX Aq, ., Daj, KojdeGanHfi MacCCHBHHIX H CTeHuaTHX OVHHEa-
MEHTOB Cnefyer onpefeists no dopmyzne [20(17 npua 1)], npu-
HuMasg S;=3S;=0 (upy onpeaencuuu A:) H S;=38,=0, hy=1
(npu onpenenensun Aq, ).

AMNaaTyAn TODH3OHTAAbHO-BPAlATEJbHEIX  KOJEGaHHA Bepx-
Heil rpanu dyagamenta Ar. M, UpH neficTBHA TOJABKO MOMEHTA
M(Pr=0) cnenver onpegeasith no hopmyie

_ Mp
A= Kom =
hl o? 2 9 [ © 2 hx 2
il T > 4 14—
[‘*M(‘ xg)]+§‘(lx)(+ha)
% 2 9 [(© \? o ’
Q1‘}'4&"\: (_X:) Q3

[37 (34 npua. 1))

O6osnavenus B popmyne [37(34 npua. 1)] Te Xe, 4TO H B
dopmynax n. 1.35 (5 mpua, 1).

1.35 (8 npun. 1). AMNIHTYAH BepTHKaJbHHX EKoneGaHHA Mac-
CHBHHIX H CTeHYaTHX dyHZaMeHTOB As, M, CI€AyeT ONpeneasTb NO

dbopmyane
A=A+ A, [38 (35 npun. 1))
rie

A, = Py , 139 (36 npun. 1)}

V(T
4 _ PaciB ["(%)2]2“53(%)2
2 2K, h2 ] Qf""‘ﬁi(;)—x)?gg ,

[40 (37 npma. 1)]




Ps, e — COOTBETCTBEHHO pacueTHasd BePTHKaJAbHAs COCTaBASONIas
BO3MYIIAIONAX CHJI MamHHBL, TC, ONpelelisieMas 1O COOTBETCTBYIO-
UM pasgenaM ¢ yueroM ykasamup n. 1.35 raasmi CHuIl II-19-79,
H SKCHEHTDHCHTET ee MDHIOKeHHS, M:

K — koabduIHeHT KECTKOCTH OCHOBAHHSA, TC/M, ompeleisieMui co-
raacHo ykaszanusm 1. 1.43 rnapm CHaIl 11-19-79;

A; — KpyroBas d9acTOTa CcOOGCTBEHHHIX BeDTHKAJbHHX KoJebaHH#A
¢dynpamenta, €1, onpesenseman no dopmyne

A, = ‘/% ; [41 (38 npun. 1)]

t. — K03 unHeHT OTHOCHTEJBHOrO JAeMN(HPOBAHWS JAS BEPTH-
KaJbHBIX KoseGanmi, ONpefessieMblfi COTJIacHO YyKasamuaM n. 1.44
raassl CHalIl 11-19-79;

! — nanna GyHAaMeEHTa, M;

@, Ay, Kx, Ex, Q1, R, 73, B—1T10 xe, uro B dopmyaax n. 1.35
(5 mpua. 1).

1.35 (9 npuan. 1). Ilpu onpenefeHHH aMIIHTYIL KoJeGanui yH-
JaMEHTOB MalUHH € TEPHOJWYECKHMH HArpy3KaMH 3HaueHHs KO3(-
(GUIREHTOB OTHOCHTEABHOro JeMndHpoBaHHA CliefyeT NPHHEMATh
paBHEMH &, ; o =0, €CH KPYroBas 4acTOTAa BDAUICHHS MANHHEI

oTJMyaeTcs He MeHee yem Ha 250, OT COGCTBEHHHIX YacToT KoOJje-
6aHH YCTaHOBKH.

Ecan npsm pafore MallHH BO3HHKAlOT BepTHKaJbHHe Ag, ropH-
30HTaMbHHE nponoibHbe ApP H monepeunme AR°"  koseGamHs, TO

venosne [1(1)] pekomeHnyercs NPHEAMATD B BHIE

V 2wy (arorp<a, [42]

B ciyyae Korja HEHTD TSKECTH VCTaHOBKH (dbvHnamenta, Ma-
IIHHEH H 3acHNKH TpyHTa Ha o6pesax H BHICTynax ¢ynflaMeHTa) H
HEHTP TAXeCTH MOXOWBH (yHA2MeHTa XOTH W JexXaT B ONHOA M3
IJIaBHHX [LJIOCKOCTe# YCTAaHOBKH  (NIOCKOCTH KojeGaHufi), HO He Ha

OoXHOf BEeDPTHKAJH, a € SKCHEHTDHCHTETOM e, To Auddenennnanpuse
YPaBHCHHA BEPTHKANBHHX ¥  FOPH3OHTAJMLHO-BPAMIATENHHHX Kofe6a-
HHA dyHAaMeHTa YXKe He SIBAAIOTCSI HE3aBHCHMBIMH H HMEIOT BHA:
muz+ B, (2—e@) + K, (z—e@) = P& [43]
- . . ot
mnx+ By (x—hy @) + K, (x"hﬂq)):Pxelm [441
99— Bye (z—e@) —Kze (z—e@) — Brha (—hy 9)—

Kby (x—ho @) + By o+ (Kog—my ghs) =M™, [45]

B cavuae cBobonHbBX KoneGaHH#H
Py=Pr=M=0 [46]
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B ypasmenuax [43] —[45] e — sKCUeHTpPHCHTET B pacupeleseHHH
Macc dvHEaMeHnTa M MaHIAHB: OCTajJhHHe 0603HaueHUd Te ¥Ke, YTO H B
dopmysnax 2] =

OnpepeneHue aMIVINTY BHHVKAEHHHX KOoJAeGaHHH, COOTBETCTBYVIO-
mux ypasuenusam [431—[45], npoussoantcs ¢ momomnio DBM.

1.36. Cpennce craTHyecKOe HaBJeHHe Ha oOcCHoBaHHe ¢QyHzAa-
MEHTa Pep AONKHO YIOBJETBOPATh YCJAOBHIO

Pep<mqmy R, [47 (2)]

rae pPep — CpPeAHee JaBjeHHe Ha OCHOBaHHe mnOX NOAOUIBOR (yH-
XaMeHTa OT pPAacueTHHX CTaTHYeCKHX Harpy3ok mnpH Koaddumuenre
neperpyskn n=1;

mo — K03 GHIHENT ycAOBHA paboTH, YUHTHBAIOMAA Xapakrep
JHHAMHUECKHX Harpy3oK H OTBETCTBEHHOCTb MAllHH;

my — Ko3pPHEHERT ycaoBHH paboThl I'PYHTOB OCHOBAHHS, yIHTHIBA-
IOIHA BO3MOXKHOCTh BO3HHKHOBEHHA [JIMTeNBHHX JdedopMallmid npy
JNefiCcTBHE JMHAMHYECKHX HATPY30K; UHCJEHHBE 3HaUeHH Ko3(d-
(HUHCHTOB Mo H rmy NPHBeJeHH B COOTBETCTBYIONIHX pasfesax
raapu CHull 11-19-79;

R — pacueTHOe JaBJeHHe Ha OCHOBaHHe, ompeAeJseMoe B COOT-
BercTBHH ¢ TpebopanmsMu raaBu CHuIl mo mpoektHpoBaHHiO oC-
HOBaHHA 3HaHHA ¥ COOPVKeHHIL.

B cBf3m ¢ TeM, uto (YHAAMEHTH MaliWH, pacCMaTpHBaeMHX B
raase CHauIl 1I-19-79, kax npaBusio, SBJAMIOTCH KECTKHMH H BeJHYHHA
JKCIEHTPHCHTETA B DacmpefeneHHH Macc dbVHAaMeHTa H VCTaHOBKH OF-
DAHHYEHA 3HAUEHHSAMH, VKa3aHHHMH B n. 1.15, npoBepxa NDOYHOCTH
TDYHTA OCHOBaHAS NDOH3BOAHTCH Kak TNDPH IEHTPAJNbHOM CXKATHH:

NAs chAy4aeB, KOr'Zld pacueT BeAETCH ¢ VUETOM 3IKCHEHTDHCHTeTa (B CO-
oTBeTCTBHH ¢ 1.1.35), BeJHUMHA KPaeBOro AaBJEHUS] NPH BHEUEHTPEH-

HOM 3arpyXeHHH ¢(yHIaMeHTa He JOJKHA NPEBHIIATH 3HAYCHUA Pcp,
onpenensiemoro bopmvion [47 (2)]. onee uem Ha 25%.

B pacuere no cdopmyse [47 (2)] yuHTHBAIOTCH TOJBKO CTAaTHYE-
CKHe Harpy3ku (BeC (¢yHIaMeHTa, YCTAaHOBKH H 3aCHNKH TPYHTa Ha
o6pesax ¢varamenTta). Bamsinve nunaMuuyecKofi HATDV3KH VYTeHo Ko-
sdbunuenToM veaosuit pa6ote My. Koadbdunuenr my 3aBHCHT oT  Ve-
RODeHHSt KonebGanuil, Bo36GVKAaeMHX MAIIHHON, H BEIHYAHM JUHAMH-
9eCKOro japieHHs.. Ero 3HaueHHsi TpHHATH paBHEM 0,5 aas ¢yH-
NAMEHTOB CO 3HAUHTENHHBIMH HNHHAMHYECKHUMH BO3JACHCTBHSAMH, BHS3H-
BaeMbBIMH MaIllHHaMH ygxapHoro neifictBusi  (MoJoOTH, ¢GOpPMOBOUHbBIE
Mamuan), 0,8 — nas MamwHH ¢ NepHOAMYCCKHMHM HArpyskKaMH (MallMHb
C BpalAIONIHMHCH YaCTSIMH, a TakKe JApOOMIKA H  MeJbHHUB) H
mo—1 AJSA BCeX OCTaJbHHX THIIOB MaUIWH.

BBegenue kKo3QdunveHTa m,; HaOmpaBJeHO Ha OpeAOTBpalIeHAe
PA3BHTHA JJHTEJLHBIX 0caloKk (yHHaMEeHTOB MaIIHH B pe3yJabTaTe
puOponosayuecTy H  BHOpOpa3KHXKeHHA  cJaluX BOJOHACHINEHHBIX
TPYHTOB. 3HadeBHA KO3¢h(duIHeHTa m YCTAHOBJCHL! HA OCHOBAHHH CHE-
[HaJbHBIX 3KCIECDHMEHTANbHEIX HCCIeNOBAHHA ¥ HMEIOT BeJHUHHAV MeHb-
wyo 1, A7 MallHH ¢ TepHOAHYECKHMH Harpy3kaMd TpH HAJHYHH B
OCHOBAHHH (YHAAMEHTOB TI'JAHHHCTHIX FPYHTOB TeKyuéli KOHCHCTEHIIHH
MEJIKHX H NbUIeBaTHX BOAOHACHIIEHALIX TMEeCKOB, a [Jd MAaMIHH ¢ HM-
NYyJbCHBIM BO3AeficTBHeM (MOJOTOR, (POPMOBOUHHIX MAIIHH) ~— TaKXKe
MENKHX H MHJAeBaTHiX MaJOBJaXHHX W BJAaXHHX IECKOB H BOJAO-
HACHIEHHHX KPYNHRIX H cpepHel KPYIMHOCTH TECKOB.
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Masa ¢ynzaMeHTOB OTBETCTBCHHBIX OOBLEKTOB, YYBCTBHTEJbHEX K
HEepaBHOMEDHBIM OCaJlkaM, 3HauyeHHs KodhduuHeHTa m; peKOMeHAy-
eTcsl ONpejesiTh ONWTHHM NyTeM.

PacueTnoe JaBJeHHe Ha oOcHoBan#e R, Bxoadmee B  (opMmyay
[47 (2)]. onpexensiercs ¢ V4eTOM Da3MepoB M TJAYOHHH  3aJI0XKEHHs
¢pynpaMenTa B COOTBETCTBHH ¢ 1. 2 npuaoxenus 4 CHull 11-15-74
«OcHOBaHHAl 3IaHHA H COODYNEGHHH».

Tpeboanne n. 1.36 oOTHOCHTCA K (yHJaMeHTaM MaulHH, BO3-
BOJHMBX Ha €CTeCTBEHHOM ocHOBaHHH. [Ipm ycTpoicTBe cBaHHOrO
dbvHaaMeHTa cleaveT PYKOBOACTBOBAThCA m. 1.51.

1.37. PacueT npOYHOCTH 3JEMEHTOB KOHCTPYKHHH ¢yHIaMeHTa
clieyeT IPOU3BOAMTL B CAyuasix, NMPeXyCMOTPEHHHX B COOTBETCTBY-
IOIAX pasjeiaXx HacTosueli IyaBbl, PYKOBOACTBYSCh TPpeOGOBaHHAMM
raassl CHHII mo npoekTHpoBaHHI0 OeTOHHHIX H 2KeJe300eTOHHBIX
KOHCTDPYKIHH,

[Ipn 3TOM B KayecTBe pacyETHHX Harpysok cljejayeT NpH-
HHMAaTh:

a) CcTaTHuYeCKHe HAarpy3kKH, B 4YHCJIO KOTOPHIX BXOAAT Bec ¢yH-
JaMeHTa, SacHlIKH TpyHTa, Bec MAIIKHH U BeC BCIOMOraTeJbHOTO
060pyIOBaHAs, ONpefejsieMble KaK MPOH3BEeJCHHE HOPMAaTHBHHIX
3HaveHH# HArpy3ok u koaddunuenTa neperpyska H, NPHHEMAEMOro
B cOOTBeTCTBHH c TpeGoBanusivu riasd CHull mo marpyskam wu
BO3ACHCTBHSM;

6) Harpyskd, 3aMeHsyOlllHe AHHAMHUECKOe BO3JefCTBHE IBHXKY-
IIMXCs yacTel MAaINHHH MJH [peJCTaBAfOmHe KaKofi-1u60 ocobwii
RHJ CHJOBOrO BO3AEHCTBHAA  (HANpuMep, TACY BAKyyMa, MOMEHT
KODOTKOIO  3aMBIKaHHd H T.IL.), ONpejeseMuie no dopmyne
[48 (3)].

Pacuer npouHocTH TIPOM3BOAMTCH JUJIsl OTAEJbHHX  3JEMEHTOR
pPaMHHX H CTeHYaTHX G(yHAaMeHTOB (CTOMKH W pureJu paMm, Gajky,
CTEHKH, IJIHTH, KOHCOJIbHHIE€ BHICTYINH), a TaKxe (yHAaMeHTOB IJIHT-
HOro MJIH 6aJOYHCTO THIAE, KOTOpPHIE MNOABEPraloTCs  ACHCTBHIO JAH-
HaMHYeCKHX Harpy3ok. Pacuer npoM3BOguTcs 10 oO6uiHM DpaBHAaM,
H3JoXeHHHM B raaBe CHull [I-21-75 «beroHHnle u xene3oberoHHHE
KOHCTDYKIHH», Ha CTATHYUCCKH AeHCTBYIOUIHE HATDV3KH, BKJIOYAjOLIHE
NOCTOSIHHO JZleACTBYIONiNe HATPY3KH OT Beca (GVHIaMEHTA, MalHHH, BCIO-
MOraTeJdbHOTO OGOPYAOBAHHA M 3aCHINKH I'DVHTa. H HArpV3KH, 3KBHBa-

JICHTHHE NHHAMHAYECKOMY AeACTBHIO MalUHHH.
Pacuer npoyHOCTH MacCHBHHX ()yHOaMeHTOB MallHH He MpOH3-

BOIHTCA 3a HCKJIOUSHHEM OT/AEJbHHIX cedeHHH, ocaabJeHHHX OTBep-
CTHAMH MJH BhIeMKaMH.

1.38. PacdeTHyio AHHaMHYecKywo Harpysky P, caeayer on-
perenare no ¢opmyae

P,=nnP", [48 (3)]

rge 7 U 1) — K03(pQHIUHEHTH COOTBETCTBEHHO TEPErpy3KH H MAH-
HAMHYHOCTH, NpPHHHMaeMble JJsi KaXJAOro THNA MallliH N0 COOT-
BETCTBYIOIIHM pa3fenam raasu CHuIl I1-19-79;
Pu — yopmaTHBHOE 3HaueHHe JAHHAMHYECKOH HArpys3k, COOTBETCT-
ByIOLIEe HOPMAJbHOMY 3KCIJIyaTallHOHHOMY pexXxuMy paboTe Ma-
WIHHEL B TIDHHAMAaeMOe 10 COOTBETCTBVIOIMHM DasfielaM TrJiaBhl
CHnIl 11-19-79.

[Ipu pacueTe NPOYHOCTH 3JEMEHTOB KOHCTPYKUHHA ¢(GYHAaZMEHTOB
NONMYCKaeTCsi NPOU3BOJAHTb AHHAMHYECKHH pacder yCHAHA OT pac-
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GeTHHX JHHAMHYECKHX Harpysok, onpeiedaMsiX ho ¢opmyae

[48 (3)] raaBm CHull 11-19-79, npunuMas B Heli KO3((HIHEHT

AnHaMHyHocTH 1j=1.

st 2ieMeHTOB KOHCTPYKUHET ¢GyHAaMeHTOB OOGHUHO IIPOH3BOJHT-
Csi KBAaSHCTaTHYECKHH DacyeT NPOYHOCTH 3;EMEHTOB, IpH 3TOM 3a pac-
YeTHYI0 JHHAMHYECKYl0 HATpPy3Ky DNpHUHHMaeTCA 3KBHUBaJieHTHas cra-
THYecKas Harpyska, onpejeasemas no ¢opmyae [48 (3)]. 2t1a ¢op-
Myda onpejesseT MAKHCMaJbHO BO3MOKHOE JHHAMHIECKOe BO3JedCTBIC
MaIUKHH, VYHTHBAWOLIEe ONBT 3KCIAYATAUHH MAallHH ¢ AHHAMHYECKHMH

HarpyskaMHi.
cyuyae HeOGXOAHMOCTH YTOUHEHHA pacueToB C MLeJblo noJdyue-

HHA 0oJee SKOHOMHYHBIX pellleHull (YHAAaMeHTOB JONycKaercsi Npo-
BeJileHHe pacyeTa OPOYHOCTH 3JEMEHTOB KOHCTPYKUMH (QYyHAAMeHTOB MO
VCHJIHSIM, ONpefiefieHHHM H3 AHHAMHYECKOro pacyera, Oodee TOYHO
YUHTHIBAIOIIEr0 XapaKTep HArpy3ok, Pacuer [POH3BOAHTCH B €OOT-
BETCTBHH ¢ DPEKOMEHAAUHIMHE, H3J0XKEHHBLIMH B HOPMAaTHBHHX JOKyMeH-
Tax MO MPOCKTHPOBAHHI0O KOHCTPYKIHH, HCOKTHBAOIHX AHHAMHYECKHE
Bo3ficHCTBHA («HHCTpyKuuss mo pacuetry HecymiHX KOHCTPYKUHMA m0po-
MBIIVICHHHX 3AaHHH W COOPYXKEHHH Ha JNHHAMHUECKHe Harpysku», M,
Crpoituapar, 1970 u pgp.).

1.39. IIpn npoexTHpoBanAH ¢yHAAMEHTOB MallHH C JAHHAMK4e-
CKHMH HarpyskaMHM JJii CTPOMTEJBCTBA B ceHCMHUECKHX paHoHax
pacuer NPOYHOCTH 3IJIEMEHTOB  MAaCCHBHMX (YHAAMEHTOB ClHERyer
OpOH3BOJAHTh Ge3 yuera CeHCMHYECKHX BO3ACHCTBHA.

Ipu pacyere paMHHX H CTEHYaTHX (YHAAMEHTOB Ha celicMH-
yecKHe BO3AedcTBHs B ocofoe coyeTaHHe Harpy3oK He BKJIOYAIOTCH
JHHAMHUECKHE HATPY3KH, CO3/laBaeMbiec MalIMHAMH.

Pacuer paMHHX H CTEeHYAThX (YHAAMEHTOB MAallHH Ha ceficMH-
JecKHe BO3AEACTBHA MPOM3BOAHTCA B COOTBETCTBHH € CYLIEeCTBYIOXed
MeTOMKOR pacuera, n3JoxenHo# B riaase CHull 11-7-81.

1.40. Pacuer HpPOYHOCTH HHKHMX (QYHAAMEHTHHIX NJHT HJHA
JICHT cJe[yeT NPOHU3BOAHTb HCXOJs H3 JIHHEHHOro  paclipejejieHHS
peaKuW#i TPYHTa 1O ONODHOH TJOIMAAH: DaBHOMEDHOK — B cavyae
HArpyskKH, CHMMeTDH‘IHOfI OTHOCHTEJIBHO CeDEAHHH MNJIHTH (JICHTH).
H TpaNeueHjaJibHOA — B Clyyae 3KCIEHTPHYHOR HarpyskH.

HarpyskH ©OT KOJOHH HJKX CTeH clelyeT NPHHHEMATb COOTBETCT-
BEHHO COCDEJOTOYSHHBIMH B TOYKAaxX HJH paclpejeseHHbMH 110
JIHHHSAM TIepeceueHHs] TJHT CO CPeAMHHHMHE IUIOCKOCTSIMH CTEH.

1.41. OcCHOBHyI YIODYI'yi0 XapaKTePUCTHKY eCTECTBEHHBX OC-
HOBauuf (YHNAMEHTOB MallHH — Ko3(duuueHT yIpyroro pasHO-
mepHoro <xartua Cz Tc/M%, caeayer ompeaendTh, KaK ODaBHJO, IO

pesyJbTaTaM HCIHITAaHHH.
Ipn orcyrcTBrm  9KCHepHMEHTaJIbHHIX  JaHHHX 3HayeHHe C:

Ansi GyHAaMEHTOB ¢ MNJOIAAbI0 nojowBw F He Gonee 200 M* no-
AycKaeTcsi onpeaeastTb no dQopmyie

c,=boE(1+]/§°_). [49 ()]

rae by — xkosbdunuent, M—1, TPHHHMAEMHI DAaBHNM AJif HECKOB 1.
AJifl cyllecel M CYrJHHKOB 1,2, nJd TAMH H KPyNHOOGJOMOMHBLIX
rpyHToB 1,5;

E — Monyns nedopMmaimun rpyHra, TC¢/M2, OnpefielisieMHii B COOT-
BeTCTBHH ¢ TpeGoBanusiMH riassl CHull mo mnpoekrnporanmio oc-
HOBaHHH 3jaHRH H coopyXeHuil;
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F —niomaar nomowBH (yHiameHTra, M2
F=10 M2
IOaa ¢ydaaMeHToB ¢ miowmajbio MOAOWBH F, mpeBnmalomied
200 M? snauende ko3pdunuenra C. NPHHHEMAETCA  KakK AJ4a ¢yH-
J4MEHI0B ¢ MIouajbio noaomss F=200 m2.
3uauennst yopyrux Xxapaktepuctuk ocoBauus (Cz, Cg» Cxn Cy)

JOJKHBI ONpefensaThbcs, KaK NPABHJO, ONBITHHIM NIVTEM MO DE3VJALTATAM
HCONTAHHA Ha CBOOOXHHE HJH BHHYXJAEHHHe KoJebaHHs (dVHIaMeHTOB
IEHCIBYIOWHEX MaWKH {MOJIOTOB, KOMIIPECCOPOB H Ip.), BO3BeAEHHHIX
Ha TakdX e TPyHTaxX, 4TO H NpOeKTHpPyeMHH GyHiaMeHT, HJH cle-
IAaJbHBIX ONBITHBIX (YHAaMEHTOB, B COOTBETCTBHH C METOAHKOH, H3-
JIOXKeHHOA B NPHJ. | HAacTOAMErc pYKOBOJACTBa. B HEKOTOpHIX caydasx
N TPeABADHTE]bHHX OHEHOK MOryT ObTh HCMNOJb30BaHH JabopaTop-
Hble METOAR OlpejesicHHSl YIPYrHX CBOACTB TPYHTOB,

IlpuBepennass B CHull dopmyna [49 (4)] noayyeHa Ha ocHOBe
060011eHHs] 9KCTIePHMEHTANFHBX HaHHHX H NPH IJIOmMAaZH (yHAaMeHTa
F=10 M? 3Hauenne C,==289F 3aBHCHT TOJABKO OT CBOJiCTB TIpyHTA.
dTa 3aBHCHMOCTb MNOJIydeHa Ha OCHOBAHHH KOPPEJSALHH MeXAy Mo-
JAyJeM YHPYLOCTH, MoAyJeM JepopMalud# H YCJOBHEIM PacUeTHLIM
JaBleHHeM Ha TPYHTH OCHOBAHHS C VUETOM 3KCHEDHMEHTAJIbHHX JaH-
HHX © 3HaveHHsix C, njs Pa3NHYHHX THIOB TPYHTOB.

HMpu onpepenenun C: no dopmyae [49 (4)] moayab nedbopmaunn
rpyuta E npeAnoyYTHTENLHO ONpeAeNsTh MO JNAaHHLIM MOJEBHX IITaM-
NMOBLIX HCHEITAHMA B COOTBETCTBHH ¢ CYllecTBywoulefi Meroxukoit. Ilpu
OTCYTCTBHH TAKHX HCIHTAaHHA MoOAyjb AedOpMailHH oNpepejseTcs IO
rabaamamM npua. 2 CHsIT 11-15-74 B 3aBHCHMOCTH OT CBOHACTB
rpyHra.

B cayyae HeoAHOPONHBIX TPYHTOB 3HaueHHe MOAyJs jgedopManuH
E caegyer onpellensTh B COOTBETCTBHH ¢ yKasaHHaMH m. 3.245 Pyko-
BOJACTBA MO IMPOEKTHPOBAHHIO OCHOBAHHA 3AaHHH H COODYXKeHHH,
Mocksa, 1978.

C deavio GoJsee TOYHOH OLEHKH KO3(DGhHUIUEHTOB XECTKOCTH OC-
HOBAaHHS CJeAyeT VYWTHBATL BJUSHHE pOAA AONOJHHTEAbHHX (ak-
TOpPOB, TAKHX KaK HaJjuuHe Mona, GOKOBOA 3achiNKH ¢(yHAAMEHTa H
Ap., Ha YyBeJHYeHHe 3TUX Ko3(h(HIHEHTOB, NPOBOAS IJA 3ITOTO CHEIH-
aJBHble HCCJe/OBaHHMS,

1.42. KosdhduunedTH yOpyroro uepaBHomepsoro cxkatha C 0

tc/mM3, ynpyroro paBHoMepHoro cpaBHra Cx, Tc/M3, H ynpyroro He-
pasHOMepHOTO ciiBHra C . T¢/M3, IPHHAMAIOTCA PaBHLIMH:

€, =2C, ; [50 (5)]
C,=0,7C, ; [51 (6)]
Co=C, . [52 (7)]

[lpn onpemefeHHH yUPYIHX XapaKTEPHCTHK RONYyCKaeTcsi oOmpeje-
JATb ONBITHBIM NyTeM OAMH H3 KodpduuuentoB C. Cg, Cx nim Cy.
OcranpHble HaxoasTca pacteroM mno  dopmyaam [80 (5)]—[52 (7)].

1.43. KospduuHeHTH KeCTKOCTH JJ5 eCTeCTBEHHBIX OCHOBaHHH

K: Ko, Kz u Ky onpefensuores no gopmysiam:

a) npH ynpyroM paBHOMepHOM cxatud — K., Ttc/M,

K,=C,F; [53 (8)]
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6) npu yNpyroM HEPaBHOMepHOM CKaTHH (NOBOPOTe MOJOMIBH
QyHaaMeHTa  OTHOCHTEJbHO  TODH3OHTaJbHOR OCH, NpoXoAAmeR
yepe3 IEHTP TSKECTH [OAOUBH (QyRjaMeHTa InepHeHAHKYNAPHO
mjiockoctH  XoaeGanuit) — Ko, TC-M,

K,=C,J; (54 (9)]
B) DOpe ynpyrom pabuoMepHoM capure— Ki TC/M,
K,=C,F; {55 (10)]

T) NpH YNDYroM HEPaBHOMEPHOM cipure (mOBODOTe NOAOWIBH
¢yHIaMeHTa OTHOCHTEJBHO BEPTHKAJbLHOH OCH, NPOXOASmeH uepe3
UEHT) TAXECTH NOJOWBH QyHpamenta) — K, TC'M,

Ky=CyJy, [56 (11)]

rae F—nnomaAp nHOZOWBH GyHAAMeHTa, M?;
/, [ — COOTBETCTBEHHO  MOMEHT HHEPUWH IIOMAAH TMOJOUIBH
(GyHEAMEHTa OTHOCHTEIbHO TOPH3OHTAJBHOH M BEPTHKalbHOH ocefi,
4

1.44. Hemn¢HpyiomiHe CBOACTBA OCHOBaHHA JOJNXKHH YIHIH-
BaThca Ko3(ppHUHEHTAMH OTHOCHTENBHOTO AemiprpobaBus E (moas
KPHTHYECKOTO 3aTyxaHHa  KoJeGaHd#), onpejeaseMbME, Kak
NpaBuio, N0 Pe3yAbTATaM HCOHTAHUMA.

Ilpn  OTCYTCTBHH 3KCHEPUMEHTANBHHX JAHHHX 3HAUEHHE KO-
s¢pUUHEeHTa OTHOCHTEJbHOTO  JNeMOQHPOBaHHA MJMA BePTHKAJIbHBIX

konebannit E: gomyckaercs onpenensiTh No GopMy/iaM: .
a) AJS YCTaHOBHBIUHXCs (rapMOHHYECKHX) KoJeOaHHE

0,7
A L, 57 (12
£ Ve [57 (12)]

6) nas HeyCTaHOBHBIIMXCA (HMNYJAbCHHX) KoaeGaHHi

_ E
a=2 ) o [58 (13)]

TAe Pep—TO Xe, uro B n. 1.36 raasm CHaIl 1I1-19-79, tc/mZ;
E, C,— anavesus Te e, uro B M. 141 raaBu CHull II-19-79.
Qopuyan [57 (12)] # [58(13)] nOoayueHn! Ha OCHOBe peHICHHSA
3afagn o KoneGaruax (YHEaMEHTa C_VUeTOM BOJHOBOIO B3aHMO-
JeHCTBHS ¢ TPYHTOM OCHOBaHHsi W ocoOeHHoCTell H3JydeHHS SHEPrHHA
Kose6aHHR B FPYHT NPH CTAUHOHAPDHHX ¥ HeCTallAOHApDHHX KojeOanu-
fX, a TaKXe HCHOJb3OBAHHS SKCIEPHMEOHTANLHHX AAHHHX O BIHAHHH
CTaTHYECKOTQ JaBJieHHsi ¢yHAaMeHTa Ha JHHaMHUGCKHe XapaKTepH-
CTHKH FpPYHTOB OCHOBaHHA.

Kozpduuuent orHocurenpnoro peMndHpPORaHHA JJst BePTHKAJb-
HuX KoseGaHHil E. cBsizan ¢ Ko3pPHIHEHTOM AeMNPHPOBAHHK YII-
pyroessakoro ocHopahus B; (cM. ypaeHenme [2]) chaexyomiuM 06-

pasoM:
B, = B, _ B _
27 9 mg A, 2VK,mg ’

rae Mg—To Xe, 4ro B 1. 1.35;

Az — Kpyrosas uacrora cBOGOAHHIX BEPTAKaJbHHX KoJjiebanHA ycra-
HOBKH;

K. — KoadpuuUMeHT KeCTKOCTH TNpH YIPYrOM pPapHOMEDHOM  CXKATHH

[59]
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3HaueHHd XapPaKTEPHCTHK AeMNQHPOBaHHA HOJIKHH ONpPeAeNsaAThCs,
Kak NPaBHJO, ONLITHHIM IIyT€M [0 JaHHbBIM CBOOOAHHIX HJH BHHYX-
NeHHHIX KoJieOaHHA B COOTBETCTBHH ¢ METOAHKOH, H3JI0XEHHOH B
npuia. 1 HaCTOSLIEro pPYyKOBOJCTBA.

1.45. 3Hauennsi Kod3bOdHUHEHTOB OTHOCHTEJBbHOro JAemndupo-
BaHHg A5 TIOPH30HTAJAbHHIX KoJebGaHWA E. H BpaljaTeJbHHX KO-
se6aHHH OTHOCHTEJNbHO I'OPH3OHTAJIbHOH gq, H BepPTHKaJbHOH {E,,l,

ocelt NPHHHMAIOTC PAaBHBIMH!

E,=0,6%; [60 (14)]
§p=0.5E: [61 (15)]
Ep=10.3E; [62 (16)]

HJH, eClH H3 ONHTOB H3BeCTHH MOAYJH 3aTyxaHua kojaebauuit D,
¢, —mno dopmyie

b A
Lorgy= — 00t 200l {63 (17)]

rae Mg x . — KPYrOBHe 4YacTOTH KoJeGaHAft, onpefeaseMble o
cooTBeTcTByIOIEM pasfetaM riasm CHuIl 11-19-79.

CooTHomrends: MexJy KosbduuuentaMd JaeMndupOBaHHS JJst Das3-
JUYHHX BHAOB KOJeGaHHA YCTaHOBJIEHH Ha OCHOBaHHM OO00OLleHHs
CYHIECTBYIOIIHX SKCHEDHMEHTaJbHHX HAHHEX H MOTYT YTOUHATHCA
ONBITHBIM HVTEM.

Moayns 3aryxamus KoheGaHu# <@ mpeacrasiisier cofod Xxapak-
TePHCTHKY TPYHTa, CBA3aHHYI0 ¢ Ko3p@pHLHeHETOM jemndupoBanua B,
{cMm. ¢opmyay [2]) chaenyiOUHM COOTHOIICHHEM:

B
P, = B =% [64]
m, Kg Kz

OG6o3nauennss B ¢opmyse [64] Te xe, uro u B [59].
Tlpu BBenewnH MOAyAs 3aTyxaHus @D, nuddepeHiHaILHOE YpaB-
HeHHe BepTHKaJbHHX KojdeGauufi ¢ynnamenta [2] uMeer BHA

myz 4 Ky (24 ®,2) = P, [65]

1.46. Ilpn rpynmoBo# ycraHoBKe § OAHOTHIHHX MaIHH Ha
obieM dyHzaMenTe, rae j =>2, 3maucHHs AMIUIMTYA KoJeGauuii A
dGyHAaMeHTa chaegyeT ONpeleadaTh no Qopmyne

i
2
a=e )/ D4, [66 (18)]
i=l
rae k— Koap¢uiHeHT, NPHHHMACMBA JJIA MANIAH C CHHXPOHHHIMH
JABHUTATeNAMH PaBHHM 1,5, AJd MamHH C AaCHHXDOHHBIMM JBHra-

tensimu 1,3 u mMomoros 0,7; .
i — aMIuTyda KoAebaHHA ¢QyHAaMeHTa NpH paborte i-TOA Ma-

IIHHH.
[Mpr rpynmoBofi ycTaHOBKe pas3jiMUHOTO THNA MaliHH Ha 006-

meM byHRaMenTe aMIIATYAY KojeGaHuf (GVHAaMeHTa CJAenyer of-
pellesiaTh Kak CyMMy AaMOJATYA KoseOaHuii, BHIShIBaeMHX paboroi

KaXA0H M3 MAIMH,

2
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[ (Pacqemue aMIJIATYAH  AOJXHH  YAOBJETBOPATb  YCJOBHIO
1(1)}.

[pn ycraHoBKke Ma&IHH HAa OTAeJbHO croslHX (yHAamenTax
aMIIATYAy KoJleGaHHA KaXKAoro ¢yHnaMeHnTa caelyeT oONpejensitb
¢ yueroMm KoseOanHil, pacnpocTpassiomuxcsi B TpyHre npH paGore
MalluH, YCTZHOBNEHHHLIX HAa JAPYrHX ¢yHzaMenTax. IIpH 3TOM Mak-
cHMaabHHe INpeAefbHO JIONycKaeMmble aMIJIHTYAN KosneGannit ¢yH-
naMenroB Ay caefyer npHHuMarp mHa 309 OGosee 3HaueHHA AO-
RyCKaeMHX  aAMIJIMTY[, NPHBEJEHHHX B COOTBETCTBYIONIHX pas-
Jeax.

Onpejesienne ypoBHs KojeGanRil ¢yHIaMeHTOB HPH YCTaHOBKe B
nexe HecKOJBbKHX MallHH Ha OTAEJBHO CTOAMX (YHAAMEHTaX clejyer
HPOM3BOAAT C YYeTOM KHHEMaTHuYecKoro B030yX/cHHfA, IepefaBa-
€MOro uepe3z IDYHT OT COCeJHHX (yHAaMEHTOB,

Amnanryna Kosebanuid dynnameHTa-lpHeMHHKa OT XHHemaTHue-
CKOro BO3GYXKIeHHsi, paBHas CVMME aMIUIATYA OTHOCHTENBHOTO H
neperochoro KoJsebaHHi, onpefeiasercs 1o QopMyae

(02
1+480  ——
A?’rz —— :.r ~ AR, 167)
l——— |4
( )'12;,1‘) A’i,r

rae Aﬁe_"3~ AMIVIATYAA BEPTHKAJbHHX (WJH FODHSOHTAJbHHX) Ge3 vie-
Ta BpalleHHd KoJeGaHHH TI'DYHTa B yDOBHe nONOWBH (GyHIaMEHTa-NpH-
eMu#Ka, onpefejasemMass no dopmyae [68 (19)] n. 1.47 B saBuchmocTn or
aMnJHTYAH BepTHKalbHBIX (HJAH TODH3OHTAJbHHX) KoXefauni A, tbvn-
HAMeHTa-HCTOUHHKA B VDPOBHe €ro NMOXOIIBH

As, r — KpyroBas uyacTtota coOcTBEHHHX KoJieGaHHfi ¢(yHNaMEHTA-NPH-
eMHHKa, c~1;

®s, r — KPYroBasg uactora KoJjebGanuii dyHIaMeHTa-HCTOUHHKA, COOT-
BETCTBYIOIlasi ero BHHYXKAeHHHIM HJH COOCTBCHHLIM KojleOaHHsM, Bbi-
3bBalOlUHM  KojebarHsA rpyHTa, c~;

Es, r — KO3 QHUHEHT OTHOCHTENBHOrO jaeMmdHpoBanAs, olpelefseMHi
B COOTBETCTBHH c mm. 1.44, 1.45.

Amnamryas  KoleGannf ¢yHENaMeHTa, NoJdyyeHHHe 1o ¢GopMyJe
[67] or neficTBHs cOceAHHX (YHEAMEHTOB, PAclOJOXKEHHHX Ha pas-
JIMYHBIX DACCTOSHHAX, CYMMHDVIOTCS € aMIUIHTYAON Kosebanuli or pefi-
CTBHS MalUlHHb, YCTAHOBJEHHOM Ha 3TOM (QyHAaMeHTe,

1.47. Pacyer aMmauTysn BePTHKaJNbHHX (TOPH3OHTAJbHBIX) KO-
JaeGaHHA TPYHTa COOTBETCTBEHHO IMPH BePTHKANBHHX (rOPH3CHTATb-
HBIX) BHGpanusx dyajameHTa MallHH CJeldyeT NPOH3BOAHTH HO
dopmyae

A=A0{ 1 6 —~1

SU+ =D T @Y

rae A-—aMIIHTYZa BepTHKaJNBHBIX (rOPR3OHTaJNbHLIX) Konebanni
TPyHTa HAa MNOBePXHOCTH B TOYKE, PACNONOKEHHOH Ha PacCTOSHHH
r or och QyHAaAMEHTa, T.e. HCTOYHHKA BOJH B TpyHTE;

Ap— amnuTyla  CBOGONHHX WJH  BHHYX/EHHHX BePTHKAJIGHEIX
(ropH3oHTaNbHEIX) KoneGauH# ¢ynpameHTa, T.€. HCTOWHHKA BOJIH

}. 168 oy
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B TpyHTe, ONpefiesiseMasl IJA PasidYHHX BHJOB MallkMH MO yKasa-
HHSIM COOTBETCTBYIOIIMX pa3menios raasn CHaIl 11-19-79;

r
d=—
To

ro — NpHBeleHHbIE PaAMyC MNOJAOMWBH ¢QyHAaMenta, M, paBHHA
F .
—_
X
F—rt10 xe, yro B n. 1.41 raasu CHull II-19-79.
YacToTy BOJH, PacnpoOCTPAHAOMIHXCA B TIpyHTe, cJeAyeT IIpH-
HEMaTb paBHO YacTote KoNeGaHHME ¢yHIaMeHTa MALmHHBL.

IlpuMeqanne. B Ueaax YTOYHEHHA AMIVIHTYR KOJAeGaHHII,
pacnpocTpaBsOIHUXC B [PYHTe, JONYCKaeTCs NPOH3BOAMTL MpO-
THO3HpOBaHHE KoJeGaHHli TPYHTa Ha OCHOBE CHEUHAJbHHIX SKC-
NEPHMEHTANBHBIX HCCJICZOBAHHHA.

Pacuer amnauTyn KoseGaHHH, pacmpoCTpaHAIOUMIHXCA B TPYHTe CT
¢ yHIaMeHTa-HCTOUHHKA, MPOH3BOJAMTCS B Tex cJydasX, KOraa HeoG-
XOJIMMO OUEHHTb BJAHsHUe KoJeOaHHil ¢yHAAMEeHTOB MallHH ¢ JH-
HAMMYECKHMH HAarpy3KaMH Ha ADYTHe OGDbeKTH (HalpHMEp, KOHCTPYK-
HHH PacHoJOXeHHHWe BONH3H 3JaHHA H COODYXKEHHH, VCTaHOBJIEHHHE
B 3THX 3JAaRHAX HM/JHM Ha CHENHAJbHHX (YHIaMEHTAX, YYBCTBHTe/bHHE
K BHGpamuaM oGopyAOBaHHE W ammapatypy W ID.). a Takke ompele-
JUTb aMIUIATYAY KoJjebauumit (yHAAMEHTOB MAIUMH 0OPH TPYNIOBOR
HX ycraHOBKe B Iexe (cM. m. 1.46). Ilpn stom ciegyer HMeTb B BHAY,
yto B ¢opmyne [68 (19)] 3mavennme ammiHTyAH Ao cooTBeTcTBYET
KoneGannsiM GYHAaMEHTa-HCTOYHHKA B VDOBHe ero NOAOWBH. B cBA3M
C 3THM ONpejesieHHe aMIVIATYIAH Ap IpH TODH3COHTAJNbHO-BpallaTeAbHBIX
KoJe6anusix GVHIaMenTa CAEAVET NPOH3IBOAMTh, 3aMeHsas f; B dopmyiax
{21 (18 mpun. 1)], [22 (19 mpua. 1)], [37 (34 npun. 1)] na—h,.

3HaueHHs aMIJIATY]  KoseGawuii rpynta A, COOTBETCTBYIOIIHe
dopmyae [68 (19)], moryr OHTb oupefeieHH TakkKe no (opmyre
A=A.K(5), rne K(8) onpenenserca mo rpapuky wa puc. 1. Ipaduk
noJlyieH Ha OCHOBe OOOOLICHHS HMEIOIIHXCS SKCHCPHMEHTANbHHIX HAaH-
HHIX, COTIACHO KOTODHIM aMNAHTYIh
pacmpocTpaHgolluxcs  KojebaHHi

npu 8<3 nponopunonasbuu 17§, a L
npu 8 >2 nponopuuonajsHel  1/}36, 43
dopmyna [68(19)] ssaserca 08
OPHEHTHPOBOYHOMN, TaK Kax He y4li- 17'7
THIBAET MHOTHE (AKTOPH, B TaCTHO- '
cTH, CBOACTBa TIpyHTa (ero IJIOT- as
HOCTb, BJIAXHOCTb), XapakTep AuHa- g5
MHYECKOTO BO3JEHCTBHS H MIp. 24
Ilpr noBHIeHAHX TpeGOBaHHAX ’
K TOYHOCTH OIIpefe/ieHHsl OXHiae- 03
MHX KoneGaHHi IPYHTa H coopyXe- 02
HEA (YYaCTKH C NPENH3HOHHHWM 060- o P
PYAOBaHHEM pPAacClOJIOXKEHH OJH3KO ' ]
K (yHZaMEHTaM MallWH, YCTAHOBkA | 70 20 30 40 30 50 70 &

B CYWECTBYIOIHX 3XAHHAX HOBHIX
MAIIHH ¢ 6OJBIIAMH JHHAMHYECKHME
A Puc. 1. TpadHE 3aBHCHMOCTH KO3Q-

HArpy3KaMy M T. X.) AJf NPOTHO3K-  gumuenra K(8) or paccrosHus mo He-
POBaHHA  OXHAZEMBIX KOJNeOaHUN  toumuxa KoaeGanmil
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rpyHTa cjeiyeT INPHMEHATb cnocol, OCHOBOH KOTOPOTo SBJAIOTCH
SKCIEPHMEHTA/ABHO ONpEefeTCHHNE HMIYJAbCHHE mHepexXofHue QyHK-
UMM CHCTEMH  OCHOBaHHe  (yHAAMeHTa — IPYHT Ha  HEKOTOPOM
yAaleHHH OT  (yHAAMEHTA. Cnoco6 mo3BosfeT C€ JOCTAaTOY-
HOH [N/l HHXEHeDHOH INPaKTHKH TOUYHOCTBIO ONPEAC]ATL 3amHCH
OXHAAEMBX BePTHKaJbHHIX M FODH3OHTAJAbLHBIX MepeMelieHuil TrpyHTa
NpH DAacnpoCTPaHeHHH BOJH OT HPOGKTHPYeMHX (PyHAAMEHTOB HOX
MalIHHH C BePTHKaJbHBIMH Harpy3kaMH, H3MEHAIOIHMHCA BO BpeMeHH
10 TNpPOH3BOJBHOMy 3aKOHY. MerojHKa npoBefeHusi pa6GoT npuBeneHa
B TpHja. 3 Hacrosumero pPyKOBOJCTBA,

1.48. Tlpu npoekrupoBaHHH ¢YHAAMEHTOB 3RAHHA H COOPYXKe-
HMii, YYBCTBHTEJbHHX K HEDaBHOMEDHHM OCaJiKaM M BOCHPHHHMA-
IOUIMX JWHAMHYECKHEe Harpys3KkH, HepeflaBaeMble MauliHHaMH 4epe3
CTPOHTEJbHBIE KOHCTPYKUHH HJAH TPYHT, CpPejiHee cTaTHUeckoe AaB-
JIeHHe Ha OCHOBaHHe 3THX (YHJAMEHTOB JOJIKHO YJOBJETBOPHATh
YCJIOBHIO

Pep<<m R, {69 (20)

rae my # R—10 Xe, uto ¥ B n. 1.36 raasm CHull 11-19-79.

BBenenne aonoAHHTENbHOro Ko3bQHEHeRTa ycJoBHE paboTH rpyH-
TOB OCHOBaHHSL /My NPH NPOEKTHPOBAHHH 3[aHHA H COOPYyXeHHM, pac-
nosaraeMux BOJAM3H (YHAAMEHTOB MANIHMH ¢ AHHAMHYECKHMH Harpys-
KaMH, HMeeT CBOefi IeJbl0 NpPeJOTBPATHTh Pa3BHTHE ROMOJHHTEJHHHIX
ocafrok H JedopMaunHfi HX (yHZAMeHTOB B pe3yibTaTe AJIHTENHHHX
Bubpauufi. Kosgpuuuents m; BBOAATCA NPH HAJAYHH B OCHOBAHHH
byHIaMeHTOB 3[aHHA BOXOHACHINEHHHX NHJEBAaTHX H MeJKO3€PHHCTBIX
MeCKOB, IVIHHHCTHX TPYHTOB TeKydefl KOHCHCTEHIHH H ADYIHX caabbix
FPYHTOB H BO30yXkJeHHH KoJe6aHHfi MOLIHBIMH MalIAHAMH, TaKHMH,
HanpHMep, KaK Typ6oarperatol, KOMIDECCODH, MeJbHHIH, JDpOGHJKH,
Ky3HeuHble MOJIOTH, (OpPMOBOYHHE MAIIHHE, KONpoBHe OORHHE MNJIO-
Ia7KH, BHI3LIBAIOINHMH 3HAYHTEJBHHE KoJebaHHfi OKDYXKaIollero rpyH-
Ta.

3HaueHns KO3(PHUUHEHTOB r1; NOJAYUeHH Ha OCHOBAaHHH 3SKCMEpH-
MEHTaAbHHX HCCJEJOBaHHH, YUHTHBAIOIMMHX YPOBeHb CTAaTHUECKOrO H
JNHHAMHYOCKOTO NABJEHHS, aMIVINTYAbLl H YacTOTH Kojebanuii.

OcoGeHHOCTH NPOEKTHPOBAHHS CBaHHBIX QYHALAMEHTOB

1.49. Caajinbie ¢yHIAMEHTH MAalIHH CJACAYeT NPHMEHATh, €CJH:

a) OpPH NPOEKTHPOBaHMH (YHIAMEHTOB HAa €CTECTBEHHOM OC-
HOBaHHM He yaoBJjeTBopsioTcs ycioBHa [1 (1)) wmm [47 (2)]
nn. 1.35 n 1.36 raasw CHull 11-19-79;

6) cTpouTenbHas NJOIMAAKA CAOKeHA CHJIBHO H HEPaBHOMEPHO
CXKHMaeMHMH rpyHtamMu (cMm. m. 1.13), HcOoonb3oBaHHe KOTOPHX 8B
KauecTBE eCTECTBEHHOrO OCHOBaHHS MOXKeT NPHBeCTH K HeJAONyCTH-
MHM OCajKaM H nepekocaM GYHAaMeHTa;

B) CTeCHEHHOCTb NJIOAJKM HE TNO3BOJIET Pa3MecTHT: GYHAA-
MEHT Ha ecTeCTBEHHOM OCHOBAHHH.

BuGop Tana ¢yHnzamenta (QyHAaMeHT Ha eCTeCTBEHHOM OCHOBa-
HHH MJHM CBafHbfl) B KaXKIOM <CJyide NPOH3BOJAHMTCH HCXOAs H3 Tex-
HHKO-3KOHOMHYECKOTO CPABHEHHSi BAPHAHTOB. OKOHOMHYECKH HaHGo-
Jiee BHINOAHO HCIOJL30BATh CBAaH JJis BO3BejeHHs TIyOOKHX dyHzamen-
TOB GeclHoABaJLHOrO THIA, HaNpHMeEp, MOA NPOKAaTHHE CTaHH, TAXeJbe
Ky3HedHBE MOJIOTH M KONPOBHE YCTaHOBKH, KOrAa ¢ NOBEPXHOCTH MJO-
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1aAKH HAa 3HAYHTeJdbHY0 [AYOHHY 3ajerailor ciaboie rpysre. B Takux
caIyYasix 3a cYeT HpHMEHEHHs CBalt JOCTHraeTcs 3HAUHTEJbHHH TeXHH-
KO-9KOHOMHUECKHA 3(pPexT.

B HekoTOpHX cJayyasx OpHMeHeHHe CBai He BHI3RIBAETCA TPebo-
BauHAMH M. [.49, HO JaerT BO3MOXKHOCTb  VHHQHIHPOBaTb METOAH
HPOH3BOJACTBA pabor, HCKaouaeT Heo6XO0JHMOCTb BLINOJHCHHST 3eMJsA-
HblXx paGoT M OKashlBaercsi 3((eKTHBHLIM JJs CTPOHTEIbHOro ofBexra
B ueJdoM. B Takux caysasx Bompoc o BeiGope THHA (yHRaMeHTa NpH-
HHMAaeTcsl Ha OCHOBE BCECTOPOHHEr0 TEXHHKO-5KOHOMHYEcKoro o60CHO-
BaHHS.

Heo6xoauMocTs MpHMeHeHHs1 CBafl MoOXKeT BO3HHKHYTb H MNpPH paB-
HOMEDHOM 3aJieTaHAH CHJBHO CXKHMaeMblX TPYHTOB. Tak, Hanpumep, B
TEX CJAyuasX, KOrja OCHOBaHHE IPEJACTABJsAECT MOIIHYI0 TOAILY MeJIKO-
3epHUCTHIX BOAOHACHUIEHHEIX FPYHTOB, (QyHAAMEHTH NOJA KpyHHHE BH-
COKOYACTOTHHIE MaiMHB, B YacTHOCTH IO/ MOIIHHe TypGoarperaTH,
MOTYT JaBaTh JAJHTe/IbHbE He3aTyxaloHlie HepaBHOMepHHle ocajkH. B
TaKHX CJAydYasX TOpHMeHeHHe CBafilbix (yHAAMEHTOB MCKJJOYaeT oOnac-
HOCTb BO3HHKHOBEHHS JJHTENBHBHIX OCaAOK INOX BJHsHHCM BHOOKOJac-
TOTHHIX BHOpalHi.

Illupokoe mnpHMeHeHHe cBafinble ¢(YHZaMEHTH HMEIOT B padoHax
pacnpocTpaneHHs BeUHOMep3JHX TFPYHTOB, TJe BO MHOTHX CAydasx
5TO eJHHCTBEHHO BO3MOXHHEA BapHAHT.

1.50, aa ¢ynnaMedTOR MamuH ¢ NEePHOAHYECKHMH Harpyska-
MH BO3MOXHO npHvMcHenue cBalt MoOOHX BHIOB, NPEAYCMOTPEHHHIX
raasoft CHuIl mo mpockTHpoBaHHIO cBaiHHX ¢(yHAAMEHTOB; A/
(byHaaMeHTOB MallHH YAaPHOTO ACACTBHS CJaeAyeT NPHMEHATb TOJb-
KO 2KeJe3o0eTOHHHe CBaH CILIOIIHOTO CEYeHHS.

PaccTosiine MeXAy HEHTpaME cBaft B cBafHux ¢yHRaMeHTax
H3 BHCSYHX CBaH cJejyer, Kak NPaBHJIO, NPHHEMAaTh He Memee 5d
H ne Gouee 104 (rge d — AuaMeTp HJAH MeHbIIHA pasMep CTOPOHH
TIONIEPEYHOI'O CEUCHUN CBafR).

B 3aBHCHMOCTH OT XapakTepa HalJacCTOBaHHsd TPYHTOB JJis BO3Re-
geHds (GYHAAMEHTOB MOJ MAallHHH MOTYT NpPHMEHATLCR KaK BHCsYHE
cBaH, TaK H CBaH-CTOMKH.

Bubop anMHHH CBafi HPOH3BOAHTCSI B COOTBETCTBHH C HOPMaMH
APOEKTHPOBAHH CBaHHHX GYHAAMEHTOB B 3aBHCHMOCTH OT TPYHTOBHIX
VCIOBHE IUIOWIAAKH C y4€TOM OCOGeHHOCTEd AMHAMHYOCKOTO BO3JeHCT-
BUS MAIUHWHH,

KoucrpyupoBanne cBaiiHHIX (yHAAMENTOB MAINHH HPOH3BOAHUTCS
0o OGBYHEIM NPaBHJAM € YYETOM CJEAYIONHX JOMNOJHHTeJbHHX 3ame-
YaHHH.

IIpn Bu6ope THOa cBafl YUHTHIBaeTcs CJAeAyOIee:

a) Ins (QYHIAMEHTOB MOJA MAIHHH ¢ NpeobJajaloOlHMH BEPTH-
KaJpHHIMA AWHAMHUECKHMH HAarpyskaMH  DEKOMEHAYETCS NPHMEHATh
xene306eTOHHLHE CBad COJOHIHOrO CEYCHHS,

6) ana (yHAaMEHTOB, 3arpyzKeHHHX TODH3OHTAJbHHMH JAHHAMHYE-
CKMMHM Harpy3KaMH, MOTYT TIPHMEHATbCS KaK CBau CIJIONIHOTO CedYeHHf,
TaK ¥ NoJble KPyT/Able CBaH; BO3MOXHO TaKXe INpHMEHeHHe Tpamene-
HpaJbHBIX CBaH.

I1pH 3HAYHTeJALHEIX TOPH3OHTAJLHHX AHHAMHUECKHX Harpyskax pe-
KOMeHAyeTCsl yBeJIHIHBATh INYOHHY 3afielikm cBafi B TeJo <{yHAaMeH-
ta go 1,5—2d. [lps 310M 0CcOG0ec BHHMAHHE AOMIKHO yRenaTbecsi ofec-
neyeHHp HaAEKHOTO 3aMOHOJHIHBAHHA OTOJOBKOB CBafl B ¢yHIaMeHTe.

CraTAyecKue [aBJecHHsl, NepejaBaeMble QyHIaMeHTAMH MaliHH HA
OCHOBaHHE, KaK NpaBHJIO, OTHOCHTEJbHO HeBeJMKH. 12K, jaas d¢ynzna-
MeHTOB 6ecrmoiBajbHOTO THOa OHM peAKo npeBmwaiorT 0,6 kre/cm?, aas
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(yHIaMEHTOB NOABAJbHOTO THIIa OHH H3MEHAIOTCH OGHIYHO B mpeaeiax
1,2—1,8 xrc/cm2. [loaToMy OpH OTCYTCTBHH 3HAUHTEJbHHX JHHAMHYE-
CKHX HArpy3oK AJs (yHIaMeHTOB MOJ MaUIMHB LeJiecOO6pasHO Ha3Ha-
yath OoJiee pa3peXeHHYI0 CeTKy cBaH, ueM pajd QyHIaMeHTOB 3JaHHH.
OpHako B Tex cJyuyasix, Koraa ¢yHZaMeHTH MauliH BOCIPHHHMAIOT
3HAYHTEJbHblE JHHAMHYECKHe HAarpy3Kd, HeoOXOAMMO <COKpallaTh IHar
cBafl, 0BOJAA €r0 B OTHEJNbHHEX eaydasx Ao 3d.

[Ipn paspexeHHOM DacHOJIOXK®SHHH cBaii NMoA (yHAaMEHTHHIMH ILIH-
TAMH NPOYHOCTH IVIHT HEOOXOAUMO NPOBEPATh CTAaTHYECKHM pacieToM.

Oflee KoJHYeCTBO cBali Ha3HauaeTcs HCXOAsl H3 HX Hecymed
CMOCOGHOCTH NpH AEACTBHM CTaTHYeCKHX HArDY30K ¢ MNOCAeRVIoulef
NpOBepPKOH JHHAMHYeCKHM pacuietoM. B cJayuae KorZa npHMeHeHHe
cBafi o6ycnoBauBaeTcs HeBhnoaHenHeM ycjaoBHa [1 (1)] m 1.35,
KOJIH45eCTBO CBaﬁ onpeiensieTcss H3 JAHHAMHYCCKOro pacuera.

1.51. B cBalianx ¢ynaaMeHTax MamIHH pacueT Hecyuied cHo-

COOHOCTH cBafl H3 YCJOBHSI CONPOTHBJCHHSI TPYHTAa OCHOBAHMSA CJe-
LyeT NPOH3BOIMTbL #a JAeACTBHE pacUeTHHX CTaTHYECKHX HArpysok
B COOTBETCTBHH ¢ TpeOoBaHHAMH IyiasH CHull mo npoekTHPOBAaHMO
cBafiHHX (YHAAMEHTOB C YYeTOM JAONOJHHTEJLHHX Ko3ddHIHeHTOB
YCAOBHA pabGoOTHl M¢s, NPHHHMAEMHX PaBHRIMH JJs1 BHCAYHX CBai
0,8, nnsa cBafi-ctoek — 1, H Ko3dpPuuuenToB ycaoBHii paGoTH IpyH-
TOB OCHOBAHWSA Mjcp, NPHANMAEGMHX paBHHMH 0,7 NpH NpOpe3aHHH
BHCSYMMH CBAasIMH DHIXJINX NEeCKOB J0GOH KPYRHOCTH M BJAXHOCTH,
MEJKHX H [BVIEBATHX BOAOHACHIICHHLIX NECKOB H TVIHHHCTHX IPYHTOB
¢ nokasaTeleM KoucHcteHmMH /r>0.6. B cayuae onmpanms BHCAUMX
CBafl HA TaKHe TPYHTH HeCcyIlyl0 COOCOGHOCThL cBafi caeiyer omnpefie-
JAATb [0 Ppe3y/ibTaTaM HCIHITAHHA JAHHaAMHAYecKofi Harpyskoil. [as
BCceX OCTAJbHBIX BHAOB H COCTOSIRHA IPYHTOB, a TakKXe IJs cBai-
CTOeK Myce=1.
Pacuer cBafinnx (yHZAMEeHTOB MalllHH N0 Hecyimle#i cnocoGHOCTH
TPYHTOB OCHOBaHHsI JOJXEH NPOH3BOJAHTLCSI HA OCHOBHOE COYETaHHe
Harpysok no d¢opmyae (1) CHull II-17-77 <«CpafiHnie ¢(yHAaMeHTH.
HopmMn npoekTHpOBaHHA», NPH 35TOM BeJHUYHHY P cleiyeT 3aMeHATb
seaHyHHOil Py, mpejcTaBAsOmer co60A pacueTHY0 HeCyIyilo CIocoG-
HOCTb TPYHTOB OCHOBAHHSI OJHHOYHOHA CBaH € Yy4YeTOM JIHHAMHYECKHX
BO3JEHCTBHII H ONpeAEsIEMOH IAs CBaH-CTOeK H BHCAYHX cBaH, mpope-
3ai0LIMX ONHODOJIHKE I'PYHTH, no dhopmvyie

<i>'u=mcn my., P, [70]

THe Mes H Mycp — Ko3bdHIKeHTH VCAOBHA paGoTH H YCAOBHA pabo-
TH TPYHTOB OCHOBaHHS, COOTBETCTBEHHO NDHHAMAaeMble NO YKa3aHHAM
o 1.51;
& — Hecymas CHocoOHOCTh CBaH B CTaTHUECKHX YCJIOBHSX, ONpejelis-
eMasl B 3aBHCHMOCTH OT BHAa cBall M IPYHTOBHIX YCJOBHH B COOTBeT-
crBuE ¢ tpeGoanuamu CHull I1-17-77.

B cayyae ecH BHCSUHE CBaH NPOPe3al0T HEONHOPOJHHE CJOH
TPYHTa, TO HX Hecylliass CIHOCOGHOCTh C YYeTOM JMHAMHYECKHX BO3-
JeHACTBHHI onpejeasercs M0 ¢opmyae

O, =mmy, (mpmey RF+uSm; my, f; 1,), (711
rae m, mp, F, R, u, my, f;, I;— 3unauenus te xe, 4to B ¢op-
myaax (7) n (9) CHuIl II-17-77;

Mmes — TO Xe, 9T0 B $opmyae [70];
* o
m?cn- m; .y — KO3 DHUHEHTH YC0BHA PaGOTH, YYHTHBAIOUHE YMEHb-
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UleHHe CONPOTHBJICHHA TPYHTa COOTBETCTBEHHO NOA HUKHIM KOHLOM H
1o ‘60KOBOH NMOBEPXHOCTH CBaH NpH AHHAMHYECKHX BO3JAeACTBHAX.

B 3aBHCHMOCTH OT BHAA rPYHTOBHIX YCJOBHH X03(p@HIHEHTH m ?ce

H m:cn ONpeJefIoTCS CAeAyomHM o6pa3soM:

a) npu NPOPe3aHHH CBAasSIMH PHIXJIHIX NeckoB JNi000il KPYMHOCTH H
BJaXKHOCTH, MEJKHX H NBUJIEBATHX BOJOHACHIICHHHX NecKOB mo6o#
IJIOTHOCTH H TJIHHHCTHIX TDPYHTOB € MOKasaTe/ileM KOHCHCTERIHH I.>
>0,6 npanuMaercs m ., =0,5;

6) npu Dpope3aHHH TJHHHCTHIX I'PYHTOB C NOKasaTejeM KOHCHCTEH-

uHn 0,25=</1,<0,6, nueBaTHX, MeNKHX ¥ CDefHell KDYIHOCTH IECKOB
cpelred NJAOTHOCTH JoOOH BJaXHOCTH, KPOMEé YKa3aHHHIX B IL. a), IPH-

”
HHMaeTcst Mycp =0.7;
B) IIpH NpOpe3aHHH IPYHTOB, He YKa3aHHHX B HI. a) H 6), OpH-
*

HHMaeTes M., =1;
T) NpH ONHPAHHH HHKHHX KOHIOB CBafi B TPYHTH, yKa3aHHHE B

nn. 6) H B), IDHHHMAETCS, COOTBETCTBERHO, M o5 =07 H My, =1.
Mpumewanusn: 1. [Ipu onnpanud HHXHHX KOHIOB CBad B rpvH-
TH, YKa3aHHbe B 1. «a», Hecymas CIOCOOHOCTh cBafi ¢ yd4eToM [HM-
HAMHY9eCKHX PBO3JeHCTBHH ompenejseTcsl [0 pesyJbTaTaM HCNLITAHHA
cBafl [JIHTENBHO NeACTBYIOINAMH AHHAMHYECKHMH HATPY3KaMH IO Me-
TOJHKe, NPHBENGHHOH B NpHJA. 2 K HacTOslIEeMy PYKOBOJACTBY.
Hecymas cnocoOuocTh cBafi ¢ yueTOM JHHAMHYSCKHX BO3JeH-
CTBHHA B IPYHTOBHX YCJOBHAX | THNA Mo MPOCANOYHOCTH onpejensieTcs
no c¢opmyae {711, npu 3TOM 3HayeHHA PacYETHOrO COUPOTHBJEHHA

rpyita R u §{, a Takxe Koa(poduuwento ycnoBni paboru m?c,, H

*
M., HEOGXONHAMO ONpeAeIATh € YYETOM BO3MOXHOrO 3aMaUHBaHHS

APOCAAOYHEIX TPYHTOB HNpH 3HAYEHHAX MNOKA3aTesis KOHCHCTEHLHH, Ol-
pefeNsieMHX B COOTBETCTBHH ¢ yka3aHusamE mn. 9.6 CHaIl I1-17-77;
npy ompefieNieHHH Hecymiefi cnocoGHocTH CBaft ¢ yueToM ngHaMHYeCKHX
BO3JIeHCTBHA B rpyHToBHx ycaoBusx II TAma mo mpocapoyHOCTH Haps-
Ay ¢ THepevyAcHeHHHIMH Tpe6OBaHHAMH HPOOGXOLHMO BHINOJHATE TaKXe
ykasanus 1. 9.10 CHaull I1I-17-77.

1.52. Pacuer cpafiHHX (yHHaMEHTOB MallliH Ha XojebaHusd cie-
JyeT OpOH3BOAHTH 1O TeM XKe (opMysaM, 4To H AAd (yHIAMEHTOB
Ha eCTeCTBEHHOM OCHOBAaHHH, NPH BBCJCHHH BMECTO 3HAauYeHHA Xa-
PaKTEePHCTHK Mace K KecTkocrell ma, 0, 8o, Kz Ky coorsercrsyio-

IIHX MM NPHBENEHHHX 3HaueHHA Mup, Oup, Ogup, Kemp, Kpup:
a) ANA BepTYKAJbHHX KojJeOaHHi cBaHHHX (yBJaMeRTOB

n
Mp = my + B* X, Mycos (72 (21)]
i=1
— Pthpt
Kznp=nE6d56 i%%; 173 (22)]
_ WG
F=Y o= (74 (23)]

rae mp— ofmiasgs Macca PoOCTBepKa € YCTaHOBJGHHOR Ha HeM Ma-
IHHHOH, TC-C%/M;

41



Mics — Macca i-Tofi cBaH, rc-ci/M;
n—4HCJO CBaM;

6
B* — xosddHUMEHT, NPHHEMaeMuit paBumiM Ky (0,2+0,8th _l- );

th — tanreHc ruanepOOJIHIECKAR;
k
C,— ko3bduuuest ynpyroro pPaBHOMEPHOrO  CXaTHs TIPYHTa HA

YPOBHE HHXKHHX KOHNOB cBafi, Tc/M° onpeneiseMeii no dopuyre
[49(4}], B xoropoil niowlank nojomBw ¢yHAaMenta F OpHHHMA-
eTcst DaBHOH IUIOLAAM HONEPEIHOro CeyeHHsl CBaH, a 3HAUeHHEe
ko3pduuresTa by Ans 3a6MBHHX CBal YABaMBaeICsH;

Eg — HayaJbHbIH MOAyJIb yn%)yrocm 6erona, Tc/M%, NpPHHEMaeMH
B corsercTBHH ¢ ridaBofi  CHall mo npoekTHpOBaHMIO OGETOHHHX &
JKeJIe306eTOHHEX KOHCTPYKnuA;

[ — paEHa cBafl, M;

d — CcTOpOHA DONEPEeYHOr0 CEYCHHH CBaH, M;

ki — ko3(HIMHEHT, YUHTHRAOUMA yOpyroe CONPOTHBJAEHAE TIpyHTa
o 60KOBOA MOBEPXHOCTH CBaH, NpHHHMAaeMulfi paBgnM 102 1c'/2 y—372,
ks — xo3dpHIHEHT, quuaaromuﬁ BJAHSIHHE CBOHCTB NpOPE3aeMOro
rpYHTa Ha NPHBEJEHHY0 MacCcy cBafHOro ¢yHpamenrta, NPUHHMae-
MHA paBHEHM 2.

6) AJs TOPH3OHTAJLHO-BPamATENbHHX Kojebanufi cBafHbix (QyHzra-
MEHTOB Myp HPHHHMAaeTCH PaBHORK My,

Oup =B + B* Z Myen 53 (75 (24)]
f=1
8 mp = Oup + g My (76 (25))
K n
Komp = —20- 2172, 177 (26))
=}

rae Op — MOMEHT HHEDIHH MAacCH DPOCTBEPKa H MAIIHHH OTHOCH-
TeJIbHO TOPH30HTAJILHOH OCH, NPOXOASIMER jepes HX OGIIHA LEHTP
TSAXECTH NepHeHIHKYJAsIPHO INUIOCKOCTH KojAeGanmfi, TC-M-C%;
ho — paccrosiiHe OT HEHTpa TAXKECTH MAaccH Mp A0 MOXOMBH POCT-
BepKa, M;

ri — paccrosilge OT OCH i-TOH CBaH A0 OCH mNOBOPOTa MNOJOIUBH
(KyﬂnaMeHTa, M;

2np — OpHBECHHUA KO3 dHUUSHT xecmocm csafinoro ¢QyHna-
MeHTa, T¢/M, oupejenseMuil no dopmyae [73 (22)
B*, mp, Mics, n— TO Xe, uTO H B opmynax [72(2‘)]-[74(23)]

KoapuuneHTsl KeCTKOCTH NpH YOPYrOM paBHOMEDHOM H He-

paBHOMeDHOM ciBHre cBafinoro ¢yunamenta Kz, tc/m, u Ky, TC-M
caefyeT NPHHHMATh TAaKHMH Xe, Kak H i (Qys#naMeHEToB Ha ecre-
CTBEHHOM OCHOBaHHYM, CYHTas IJOWAAb (yHIAMeHTa H MOMEHT
HHEDHHH €ro MNOMOMBH TAKHMH e, KaK JJsi pOCTBEpKa.
Dopmyan AJs onpefieleHHs JHHAMHYECKHX XapaKTePHCTHK CBaii-
HHX (yHnamentos mawud [72(21)]—[77(26)] 6mam nonysesm B
NPeaIoNOKENHH, UTO CBas NPOPE3AET OXHOPOAHEE IPYHTH, AJS KOTO-
PHIX HPHHATO HEKOTOPOe YCPeAHCHHOE 3HAYCHHE YIPYroro CONPOTHB/E-
HHs PYHTa TO GOKOBO¥M NOBEPXHOCTH, COOTBETCTBYVIONIGe NDEHMYVIIe-
CTBEHHO TJHHHCTHIM TpPYHTaM MSTKOIJIACTHUHOR KOHCHCTEHUHY K He-
KOTOPHM BHJAM MECYaHHX TPYHTOR.
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Bosee TOUHHA pacuer, MO3BOJSIOMH {'
onp eneNaTh JHHAMHYECKHE Xa p AKTEPUCTHKH

2;
cBafHHX (VHIAMEATOB MamuH AJs IHDO- o | e r 1.2
KOFO KDVra I'DYHTOBHIX VCJOBHA € VUETOM T 1Y
HEOAHODOAHOCTH ¥ HAIIacTOBAHUA TDVH-
TOB, MOXE€T GOHTbH BHIOJHEH CAeAYIOHM R 1]
06pasom (CM. pacueTHylo CXeMy CBaH N |EkhY
Ha puc. 2): &
1. KoadhduureHT XKeCTKOCTH CBafHOro J—
(yHAaMeHTa TPH YHPYrOM paBHOMePHOM
cKartha Kenp onpenenﬂe'rc;; mo ¢opmyJe
+ th ﬂl Il §‘[ EFoll zl(*’
KZI'IP: nij B . [78] 3 KKK
thy b+ % S | Bortiartor
53 3
Ecan cBas mpopesaer OINHOPOJHHE "
TPYHTH, TO BXOJAfINWe B BHpaXende [78] ,
BGJHYHHH ONpeJelIAIOTCS MO CACAYIOIHM - i
dopmysam: 2% Zm
T it U1
1=V E6 F1tiy1; [79) i?l 5.
B B El [EpFy 4, 1
1 =,E1_ ; 801 iE. m'm Un
/3
— U Y1 : [81]
Es Fy
6 Puc. 2. Pacuermas cxeMa
z CB&H AAS  HEOAHOPOAHOTO
=g, [82] rPvema

rae Es, n— 3HaueHHss Te e, 4ro u B ¢opmyne [73(22)];
Fy— nnowagp TNONEPedHOr0 CeYeHHs CBaH;
Uy — NepHMETP CBaH;
l,‘—Jmmx'a CBaH;
C, —3HayeHHme TO e, 910 H B (opmyre [T4(23)];
¥1 — ydenAsHOe YHAPYroe COHPOTHBJeHHe TpDyHTa Ha OOKOBOA moBepx-
HOCTH CBaM, TpPHHHMaeMoe mo Tabn. 1 mw 2.
Ta6anna 1

IMokasaTenb XOHCHCTeHnEE [ L TANHNC- | Y resbHOE ynpyroe ‘COHPOTEBJGHBE

THX IPYETOB Ve
0,76l <1 1500—500
0,56<<I1<0,75 3000—1500
0,26 <1 <0.5 4500—3000
0<I.<30,25 6000—4500

Tipameuanna: 1. JIng NpOMeXYTOUHHX SHaueHHH [; BeNHuH-
Ha Yy ompefeisercs HHTepmoasnned.

2, Jlnqa mpoCajloYHHX rPYHTOB 3IHAYCHAN YNPYTOro CONPOTHBJCHHSA
Y» ONPENENMIOTCH KaK ]Sl TIHHHCTHX TDYHTOB C NOKA3aTENeM KOH-
CHCTeHUHH I, COOTBETCTBYIOMHM NPHPOAHOR BA2XHOCTH HAH Cyue-
}'?1173031103{1101"0 3aMaugBanAas B coorperctBEH ¢ m. 9.6 CHaIl

-17-77.
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Tabanrnma 2

YnrenvHoe ynpyroe CONPOTABJACHHE TPYHTOB
Pa3NHYRON BAAKHOCTR, V3, TC/M?
Buax » paoTHOCTH necyamnx I'DyH-
TOB
Boxongglrézmeu- BAaXHHE MaJOBNaXHbIE
ITecku cpefiHedi KPYIHOCTH
pHXJLe 1500 2000 3000
cpenuefi NIOTHOCTH 3000 4000 5000
ITeckn Menkne
PHIXJIBE 1000 1500 2500
cpesHefl MIOTHOCTH 2000 3000 4000
[Teckn nueBatHe
PHIXJIBIE 500 1000 1500
cpefHeli IINIOTHOCTH 1000 1500 2500

Ilpamegadre YaeapHOe YIpyroe CONPOTHBACHHE NS MJOT-
HHX NECYaHHX IDPYHTOB JOJXKHO NPHHEMAThCS Ha 50¥ Buinie, nueM
HauGoJbIIee 3HaYeHHe YKa3aHHMX B Tali. 2 sHaYeHHH y, AAS AaH.
HOrO BHAA IPYHTA.

Ecau cBag npopesaer HeOAHOPOAHHIE CJIOH TPYHTA, TO TpeABa-
PHTENBHO BHUHCJAAITCA oOTHOmIeHHs BrfAx 1A KaXIOTO H3 CJOEB,
HauMHas C HHUXHero (m-ro) A0 BepxHero (mepporo) mo opmyaam:

= By
th R
Be Bet1 lens Ay )
A " e Bep ’
2 BBy Gy 1
k-1
= VEcFrupye; Br= |/ Zklk 184]
Lk 6L pUR YRy R Es Fk .
[Ipr 3roM asa HHEXKHero caos npa k+1=m
Bk-l—l — Bm — ﬂm l85]
Ak-l—l Am a
rae
F — Un¥m
m E¢ Fy

TMonyueHHOe NPH NOCAEJOBATENLHOM BLIUACACHHH OT R+4-1=m no
| no dopmyne [83] sHauende oTHomieHHs Bi/A; AN BepxHero cnos
saTem mnoicTasasercs B ¢opmyny [78].

2. Koappuunenr P*, pxopsumi B popmyan [72(21)] n [75(24)]
NpY HaJIMUHH HeOJHOPOJHHX TI'PYHTOB CJE/YeT BHUACAATb MO Qopmyie

lt
Br=k [86]




rae

ky — YR . g1 —0,24-0,8th6/1;
Y
i
ZYI: Iy (871
k=1 f
Yep = F
A
2k
k=1

Yop — CPe/lHeB3BelieHHOe 3HAYEHHe YAEJBHOro YNPYroro CONPOTHBJeE-
HHS TPYHTA Ha GOKOBOH MOBEPXHOCTH CBAH; ONPEEJACTCS BAOJNL BEPX-
HEro y4acTKa CBaH [UIMHOA [* IpH BePTHKAJbHHIX KoJieOaHHAX H
BAOJb YuacTKa AJuHOH [*/3 NpH TOPH3OHTAJbHO-BPAINATENbLHHX KOJE-
GaHuX;
| — nawna cBawm;
Yk — yAeabHOe YIpyroe <COHNPOTHBJEeHHe TpyHTa Ha ‘GOKOBOR IOBepx-
HOCTH B R-TOM cJoe;
I — Tomuuna k-ro caos rpysTa;
Y — KOS QHUWCHT, TPHAUMAEMH NPH BEPTHKAIbHHIX KOJeGaHHAX y-—-
=1000 Tc/M, DpH TIODH3OHTAJNLHO-BPAMATENBPHHX KOJNeOaHHAX y==
=3000 Tc/m®.

3. Kos¢puuueHt xecTKOCTH cBaHHOTO (PyHAaMeHTAa HOPH YNPYTOM
paBHOMepHOM cABHre Kx yp TpH HeOOXONLHMOCTH €ro YTOUHEHHs oOInpe-
aeasercsi no GopMmyae

na®E¢J
Kxnp = DE 76 ’ [88]
p
rie n—w4ecjo caaii;
EgJ — XeCTKOCTb MONEPEUHOro CeueHHs CBaH Ha H3ru6;
a — K03 puuHenT ynpyroi AedopMallHH CHCTEMH <«CBasg-—rpyHT», OMN-
peaenseMui no  ¢opMmyne
a=1,6a, {89]
ay; — xoadunuent AedopMaumd, onpegeaseMui 1m0 ¢opmyne (6)

TIpunoxenus raass CHrll 11-17-77.
3nauends Ko3POHUHEHTa p BHUHCIAIOTCA CJAeAyloliHM 06pasoM:

A CBal, IapPHHPHO-CONPSIKEHHLIX ¢ HH3KHM DOCTBEPKOM, H JAJs CBaf,
3allleMJeHHHX B HH3KHH POCTBEpPK, COOTBETCTBEHHO MO ¢opMyJam:

p=A; {90]
32
p= AO—E. {911

ANA cBafi, IMAPEHPHO-COMPSIKEHHHX C BHICOKHM pPOCTBEPKOM, H AJdA
CBafi, 3allleMJeHHBIX B BHICOKMH DOCTBEDK, COOTBETCTBEHHO 1o (hoDMYV-

Jam:
p=ay; 92}
p = ag— by, (93]
45



rae

to= Ao+ 2Boloa+Cy (oa)? + (B2 [ 9

1 (o a)? r ]
2

Co+ Ly

by = [Bo+c.,z.,a+ ; 1951

Ao, Bo, Co— KospuuuenTtsl, 3aBucsuye OT INpHBeJeBHOH riyOUHE
norpyxehust cBaH [=—qal M yCJOBHA ONHpaHHs HHIKHEIO KOHIaZ CBaH,
onpeaeisiorcss no Ttaba, 2 Ilpasoxennas raasu CHull I1-17-77;

ly — paccTosiHHe OT NOAOMBHEI POCTBEpKAa N0 IIOBEPXHOCTH TIpPYHTA.

4. Hna ropusoHTANbHBIX KoJeGanuii cBa#HHX ¢(YHAAMEHTOB fMap
onpeneasercs no ¢opmyre [72(21)] c¢ Bwuncaenmem B* no dopmysae
[86] kak paAst TrOpH3OHTaJNbLHO-BpAlIaTeNbHHIX KoJeGaHnii.

5. KosaddHuuent XecTRocTH cBajiHoro ¢yHAaMeHTa UpPH YOPYroM
HepaBHOMepHOM CxaTHE Kg ., onpesensiercs mo dgopmyae [77(26)]
¢ BouHcJeHHeM K;np 10 Qopmyne [78], a kospdHEHEHT XKeCTKOCTH
pH ynpyrom HepasHoMepHoM casure Ky .., ompexensiercs no ¢opmye

i) n_r2 9%
Kmp = —, 2 i {96]

i=l

B KOoTOpOH Kz np BHuHCHsiCTC 1O dopmyne [88], n— uncio cmai,
r; — pacCTOsiHHe OT OCH i-TOH CBaM JO BEPTHKAJLbHOH OCH, NpPOXOoJjs-
uleil yepes LeHTP THKEecTH NOZOINBH (YHAAMEHTa, M.

6. MomMmeHT HHepIHH CBaiHOTO (yHZaMeHTa OTHOCHTENbHO Bep-
THKaJbHOH OCH, Npoxojslieli uyepe3 LEHTP TsXKeCTH NoAOomBH ¢yHAa-
MeHTa, onpeaenasiercd o d¢Qopmyne

n
Bynp = Oponp = Oyp + 6’2 Mycn s {971

i=l

rae 8y, — MOMENT HHePIHH M4cChl DOCTBEPKAa M MAlUHHH OTHOCH-
TEJIBHO BEPTHKAJbHOH OCH, NPOXOAsmieli 4epe3 IeHTP THAXKECTH Iojou-
Bol ¢dynmameHra, TC-M-c?;

B* — ko3pdunuent, onpenensemunii no dopmyire [86] xak aas Bep-
THKANLHEX  KonebaHui;

ri—To Xe, uro B ¢opmyae [96].

1.53. 3Hauenua xo3¢HNHEHTOB OTHOCHTEALHOTO AeMI(HPOBAHHSN
€. 147 ceafiHoro GyHAAMEHTa cieAyeT NPHEHMATh paBHHMA 0.2 mas
YCTaHOBHBIIHXcH KOJeOaHui H 0,6 — Lia HeyCTaHOBHBIIMXCA KoJebHa.
HuA. 3Hauenus x03OOHUUEHTOB OTHOCHTENBHOTO AeMN(pUPOBaHHT Ex,
Ep» &y ompepensiorcs no dopMmyaam [60(14)1—[62(16)1 raaeum
CHulI I1-19-79.

ITpn HeoGXOQHMOCTH YTOuHeHHs 3HAaueHHA Ko3(h(HIUEHTOB OTHO-
CHTENIbHOTO JAeMipHpoBaHHA (AJNA OTBETCTBEHHHX COOpYIKeHHHA) cJe-

AyeT TPOH3BOAHTH AHHAMHUECKHE HCIHTAHHA 10 METOJAHMKE, H3JIOXKeH-
HOH B MPHJI. 2 HaCTOSLIEr0 pPYKOBOACTBA.
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[TPUMEP PACUHETA IIO OMNPEAEAEHUIO JWHAMHUYECKUAX
XAPAKTEPUCTHK
CBAVIHOTO ®YHIOAMEHTA

TpebyeTcss ONPeNeJHTb JHHAMHYECKHE XADAKTePHCTHKH CBaiHOTO
¢dynzameHTa  MamHHH, BO36yXAalomell rapMOHHYECKHe KoJebaHHAA.
Cpafiupii QyHnaMeHT BKIOYaer 16 Kelea06eTOHHHX NPH3MATHYECKHX
cpail u3 Gerona Mapku 300 ceuemnem 30X30 cm u anmmon I2 M, 3a-
6MTHX no KBAZpaTHOH ceTXKe ¢ Lia-
rom 1,5 M. [lnasm pacnonoxenus

cBali TIoKa3aH HA pHc, 3. 025 15 1§ 15 675
CBay NPOpe3saloT CNIOH MeJKHX [ —— i 8

PHXAHX BOJOHACHINEHHHIX TIECKOR H——+i

TOJIHAROK O M, CMOH  TeKydemJa+ , &

CTHYEHX CYIJMHKOB C TIOK23aTeleM v =

koncucrenutd  Ir=0,75 tommmuoRt ||

4 M % saravongiotTest Ha 3 M B cnofi {TH H Y%

TYTOIIACTHYHHNX CYTIHHKOB C TOKa- | | B

sateeM KOHCHereHmmy /=03 m [ — T'S

moxyaem aedopmanan, paBHuM E= i

=200 krcfcm?, ToN0BH cBah xecT- —— t

KO 3azenaHH B HH3KHH pOCTBepK, Lf L‘u

HMEIOINK pa3MepH B miaHe 5X5 M, 5 )

BHCOTY 1 M; paccTOfiHHe OT WeHTPA !

TAKECTH POCTBePKA ¢ MALIHHOHA X0 | E}_‘—E—'ﬂ‘—’%ﬁ —

OOJOMIBHl  POCTBEPKA  COCTaBJsieT ‘§

0,8 M, Macca MauWHHH paBHA

8 Tc-ci/m. Psc. 3. Ilnanm pacnozoxenws cmai

Pemenne. JIsis1 pacueToB npHHH-
M2EM HayadbHHE MOAYAL VADYroCTH
Gerona cBait Eg=2,9-10° tc/M2, niomwlaik NONEPeYHOrO CEeUEHHs CBAaK

Fy=Fy=F3=0,09 M2, nepumerp cBau U;=u,=us=—12 M, YaeJbHOE
ynpyroe cONPOTHBJEHHe TPyHTa Ha OOKOBOR HOBEpPXHOCTH B COOTBET-
ctBuM ¢ Tabd. 1 B 2 pyKoBOjgCcTBA: Asist BepxHero cios y;= 1000 tc/w®,
AJs POMEXYTOYHOTO CI0S yo=1500 Tc/M3, ana HHXHero clog ys==

00-0,05
= _ ——— = 3
=4500 0.25 4200 1c/M

1. B coorBeTcTBHH ¢ YKasaHusMd 0. 1.52 mo dopmyne [49(4)]
onpefenseM Kos(QPHUMEHT yNpyroro paBHOMEPHOrO CXKaTHs TpyHTa
>, Ua YPOBHEe HIOKHHX KOHUOB CBaH

C:-—-boE(l +Y %») —~1,2-2-2000 (1 + ]/(T‘(‘}lg)=55 300 Tc/ne,

Mo ¢opmyse [82]' onpemensiem

TlpupopaM TabARLy BHYHCJEHME OCHOBHHX BeJIMYHN, HEOOXONHMHX
AJs pacdera cpafinoro ¢gyHRaMenta, npanaMan Ey=—FEs=2,9-10% tc/m2
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Ta6aunma 3

' =
S - ﬁ 4 Y ﬂk-
& S=| a = g2, k 21
g-e “2 | He, 53;’* §§§§ M By !y | th Byl
§§- EB §§ z:g §'§ gg‘: b_‘; (no dopmyae 84)
28 | HE |28« | B8 | a8E&
1 5 0,09 | 1,2 1000 17,7-10%0,0676{ 0,338 | 0,326
2 4 0,09 | 1,2 1500 21,6-10%{0,0830] 0,332 0,321
3 3 0,09 1,2 4500 36,2-10%(0,139 {0,417]0,39

Mo ¢opmyne [85] BHuUHCAsSEeM IJf HHXKHETO CJIOS OTHOILEHHe

Mo dopmyae [83] ompenensieM otnowenue Br/Ar pna npomexy-
TOYHOTO CJIOS:
B. B, 21,6-10° (0,395 - 7,26)

_—t = =1,18;
A, A, 36,2-10% (7,260,395 + 1)

AAS  BepXHEro CJIosi

-103 8
B, 17,7 103 (0,321 4 1,18) —0,89.

A, 21,6-10% (1,18.0,321 + 1)

HO d)ODMV.ﬂe I78] onpenpeasieM Koa_deb"IlﬂeHT KECTKOCTH CBaHHOro
(bYHIlaMeHTa OPpH yOPYIrOM DABHOMEDHOM CXKATHH Kzllp:
1-0,89.0,326 R
1 - T .
0,326 + 0,89 ’

K pp = 16-17,7-108

2. lns onpemeneunsi no dopmysne [72(21)] maccw. vaacTBylomed
1[3 Sg]cmefiammx, OpeBapHTEJbHO BHuHCAseM PB*, Hcnombays ¢GopMyJbl
—[87]:

6
* = 1(0,2 +0,8th T) =12 (0,2 + 0,8th _lg—) = 12-0,57=6,85 M;

Y1l ve (I*— 1) 1000-5 - 1500-1,85
«_ Yep (0 6) 1134.0,57

== ,2-4-0,8th— |=—"""— =0,647.
P Y T ! 1000

Macca, yyacTBylomlas B BEPTHKaJbHHX KoJebaHuAX  CBaHHOro
¢bynnaMenTa, paBHa

n
My = myp + B* 2 My = 14,2 4 0,647-16-0,27 = 17 t¢-c?/m,
=]
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rape
mp="5-5:1-2,6¢0,14 8 = 14,2 1c-C¥/M,
micp = 0,09-12.2,5.0,1 == 0,27 Tc-c2/m,
3. Onpepenetine KoaGbOhHUMEHTa XECTKOCTH cBafiHoro ¢yHiaMeHTa

NPH YNPYroM paBHOMepHOM ciBHre Kx np NPOH3BOAHTCH 1O dopmyne

[88]. IlpeasapureanHo BHuHcAseM 1o dopmyie (6) IIpua. x raase
CHull 11-17-77 kosdpduuuent

5 5
K b 500-0,95 »
— |/ Bl — 0,755 u~!,
a Eod l/ 2.,9.10%-675.109 M

b.=1,5d+40,6=1,5.0,3+0,5=0,9 m;
0,3¢

J= = 675-1075 mt.

3uaueHne KoapdHIHeHTa TPONOPUHOHAILHOCTH K nna rpysnra
BepXHETO CJIosl TpPHHHMaeM paBHHM 500 tc/M* mo Ta6a. 1 Ilpua.
riaBe CHulIl II-17-77,

JHanee mo q)opmynau [89], [91] u [88] cooTBeTCTBEHHO BHYHCASAEM:
a=16ay=1,6-0,755=1,21 w1;
F=al=I,2T-IZ= 4,54 u;
82

1,6212
Ay ——2 2 44l 0,94;
p=d—"0 1,751
- —6
Konp — na;EsJ _ 16.1,213-269-9106-675-10 585108 To/u.

4, Macca, yuacTBylollasg B TOPH3OHTAJbHHX Kosebanuax ¢yHaa-

MenTa, onpejensiercs no dopmyaam  [72(21)]. [861. [871 (cm.
o. 1.52, 4):

3 =28 g 98 s
3
1000-2,28
Yep = T = 1000 Tc/m3;
1000.0,57
o ————— =—0,19;
P 3000 0

n
Moy = My +B* XMy = 14,24 0,19:16:0,27 = 15 1c-c/m.
i=l
5. Kos¢dunuent MXeCTKOCTH cBaiHOro ¢yHAaMeHTa OpH yIpyroM
HepaBHOMepHOM cxaTHH Kg pn, onpesensem mo dopmyse [(77(26)]

3, 2 10
Komp = Ky 2: 2.0 1% g (0,75 + 2,25 =
i=1

3,02.108

= T 45 =8,5-105 Tc.M.
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3uaueHHss Oap H G0 np IPH rOPH3OHTANBHO-BPAMATEJBHHX Kodie6a-
HUAX (PYHAANMEITA OTHOCHTELHO T'OPH3OHTaJbHOH OCH onpenesieM co-
OTBETCTBeHHO NO QopmynaM [75(24)] u [76(25)]:

“ a2+h
ep=ep+ﬁ* Emicsr‘:?:mp +ﬁ*2mxcn =

=1 =1

52 2
= 14,2-——%‘—— +0,19-0,27-45=233,1 Tc-M-C2,

Bonp = Onp + A2 mp =33,1--0,82-14,2 = 42,2 Tc-M-c2,

6. Koadduument xectkocTH cpafiHoro ¢yHaameHta NpPH YIPyrom
HepaBHOMEPHOM cl(BUTe onpefenseM no dopmyae [96]

15,85 104 85 108
Kopnp = Rt} 2 90 = 33.10¢ Tc-M,

i=l]
rae
n

2_’3 =4 (1,06% 4 3,182 4 2-2,382) = 90 w2,
i=l

MoMeHT HHEpPUHH Maccy CBa#HOro  (QysHjaMeHTa OTHOCHTEJLHO
BEDTHKaJbHOA OCH, Npoxosillefi yepe3 WEHTP TAXKECTH IVIOILAAM NO-
IowBH (yHLaMeHTa, onpefensieM no ¢opmyse [97]

n
- 5 4 52
Oy = By -+ B* Dy 77 = 14,2 ——+

=}

+0,647-0,27-90 = 75 TC-M-C2,

7. Koapduuyents aeModHPOBaHHS BEPTHKAJLHHX  KoJeOaHHHA
cBafiHHXx (YHAAMEHTOB B COOTBETCTBHH C YyKasanHaMH n. 1.53 npm-
HuMaem paHuMu E:=0,2, ropH3oHTaJbHHX koie6Ganufi — Ex=0,1, ro-
DH30HT2/IbHO-BPALIATENbHHX — § o =0,1 H xpy-m.nhnux-—g*=0,06

OcoGeHHOCTH NPOEKTHPOBAHHS (YHIAMEHTOB MaIlIUH
Ha BeYHOMEpP3JHX IPpyHTax

1.54. ®yHnameHTH MamHH C JHHAMHYeCKHMH HAarpys3KaMH, BO3-
BOAHMbIC Ha BEUYHOMEP3JHX IPYHTax, ClelyeTr NIPOEKTHPOBATb B
coorBerctBud ¢ TpeGoBaumamu raasi CHull no mnpoekTHpoBaHHIO
OCHOBaMHAH H (YHIAMEHTOB Ha BEYHOMEDP3JHX TIPYHTaxX H AONOJ-
HETEJIbHLMH TpcGOBAaHHAMH, HM3NOXKEHHHMH B mm. 1.55—1.59 rasn
CHuIl [II-19-79.

BeunoMepanble TpYHTH OCHOBaHHA (QyHZAMEHTOB MalIRH C XHHa-
MHYECKHMH Harpy3kaMH MOryT HCIOJAb30BaTbed MO NpHHuHmaM I wau
11 B coorperctBuy ¢ raasod CHnIl II-18-76. Ilpm atom Moryr mpume-

HATbCA NPAKTHYECKH BCE DEKOMEHAYEMHeE CHOCOGH ofecnedeHHEH pacyer-
HOro TeIJIOBOro pexuMa OCHOBAHHA.
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1.55. Hecymyio cnoco6HOcTs OcHOBaHHA ¢yHAaMeHTOB MaliiiHH
Ha BeyHOMep3JHX TPYHTax, HCIOJb3yeMHX B KauecTBe OCHOBAaHHH
1o npHEmENy I, clelyeT ompeAeiaTh B COOTBETCTBHH ¢ TpebGoBaHH-
amu raaBu CHuIT 10 npOeKTHPOBARHIO OCHOBAHHA H (yHIaMEHTOB
Ha BeYHOMeP3JbIX TIPYHTaX C YYETOM JOMOJHHTENbHOrO KO3(dHIH-
enTa ycaosuii palGoTm mjy NpHHHMaemoro mo Tabu  4(1).

Ta6auma 4 (1)

Koaddunuent ycaoru® paGoTH oOCHO-
KosddruHeRT ACUOAb3OBAHHA MAMMH | papug my u3’ BCYHOMEPIABHIX TPYH-

[0 BpeMEHH TOB, HCHOOAB3YEMHX IO NpHENEDY 1
Menee 0,5 0,8

Or 0,5 ro 0,7 0,7
Ceuie 0,7 0,5

Pacuer ocHoBanuit ¢yHZAMEHTOB MamiHH 10 NEpPBOA rpymnme npe-
IEJbHHX COCTO#HHA NpPH HCHOJb30BAHHH NPHHOARNA | NHpoOH3BORHTCA IO
(opumyne
my P

kg

rae N — pacuerHas Harpyska Ha OCHOBaHHe B HaHGoJiee HeBHIOAHOH
KOMGHHALWHA, BKJIIOUAOIAas NOCTOAHHYIO H BPEMEHHYIO (XAHAMHYECKYIO)
HArpys3KH, ompefiensieMue no mn. 1.37—1.39 nacrosme#i raasa CHall;
my — Ko3(pQHUHAEHT YCIOBHA pabOTH;

@ —pecymas cnoco6HOCTh OCHOBaNHS, ompeAenaseMas mo nn 4.8—4.9
unyu 4.14—4.19 rnasw CHulII 11-18-76;

ka — K03G(HIUEHT HANEXKHOCTH, NPHHAMAEMHH M0 TpeGoBaHHAM 0. 4.6
raasu CHnIl 11-18-76.

Kosdduunenr ycioButé paGOTH /my YUYHTHBACT BJIHAHME JJIMTEJb-
HOCTH paGOTH MallHH C AAHAMHYECKHMH HarpyskaMH Ha IPOYHOCTHHE
XapaKTePHCTHKH BEYHOMEP3JOrO TPYyHTa.

Kosd«prnueATH HCHONL30BAHHS MAIIHH IO BpPeMeHH, He0GXOJHMbIe
Ans BHGoOpa Ko3dupunHEHTOB yCJOBHAA DAaGOTH My, YCTAHABAHBAIOTCH
3ajaHHeM Ha IpPOeKTHPOBAHHE H XapaKTepHSYIOT NPOROAKHTEIbHOCTb
SKCIAYaTaUHH MaUIHH C YYeTOM JJNHTEJABEOCTH TEXHOJIOMHYECKHX mnepe-
PHBOB.

1.56. CpepHee cTaTHUYECKOE HaBJIEHHE Pcp Ha €CTECTBEHHOE OC-
HOBaHHe H HECYUIYio CHOCOGHOCTh OCHOBAaHHEA CBaBHHX (yHIaMeHTOB
MaIHH ¢ AAHAMHYIECKHMH HATpPy3KaMH HA BeUHOMEep3JHX TIPYHTaX,
HCmoJb3yeMHX To npunuuny II, caenyer ompenensitb COIJIacHO Tpe-
GosaHusIM cooTBeTCTBeHHO M. 1.36 ® m. 151 raasw CHall 1I1-19-79,

Hecymyio crnoco6HOCT IPYHTOR OCHOBAHHA OJIHHOUHOH CBaH ¢ yue-
TOM JAMHAMHYECKHX BO3flefictBHi Py npm Hcmoab3oBaHAH mprEnEna II
ciaeyeT oNpeAeSATh MO $opmyne

Dy = Mg Mycs P, [99]

N< , 98]

rie Mes H Mics — KOIPDHUHEHTH YyCAOBHE paGoOTH H yCAOBHH paGoTH
TPYHTOB OCHOBAHHS, IPHHUMAaeMHe 1Mo yKasauusaM 1. 1.51;

& — gecyilas CNOCOGHOCT, CBAH B CTATHYECKHX YC/JAOBHAX, ONpejense-
Masg C y4YeTOM HEeraTHBHOro (OTPHUATE]bHOr0) TPEHHSA B COOTBETCTBHH
¢ TpeGosanusaMu raapH CHull 11-18-76.
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1.57, Pacder BepTHKaJbHHX ¥ FOpPH3OHTAJLHHIX KOjeOaHufi mac-
CHMBHHIX H CTEHYaTHX (yHA2MeHTOB H BEPTHKaNbHHX KOjieGaHuRk paM-
HHX (yHA2MeHTOB Ha €CTeCTBEHHOM OCHOBAHHH, a TAaX)Ke BepTHKa/b-
HHIX KoJeGaHAR CBafiHHX (yHAaMEHTOB MAllHH C BPallalOIEHMHCH
4acTAMH, C KPHBOUWIKNHO-IUATYHHEIMH MEXaHH3MAaMH, JAPOGHIbHBIX H
MeJBbHHIHHX VCTaHOBOK., BO3BOJIMMHIX Ha TBEpAOMED3JIBIX TIPYHTAX,
ACno/b3yeMblX N0 NPHHUHnY [, npoussojuTh HE Clefyer.

PacueT ropusoHTaJbHHX KOJeGaHHii paMHBIX (YHAAMEHTOB yKa-
3aHHEIX THNOB MAlIHH B 3THX YCJOBHAX cJelyeT INPOH3BOAHTL B
COOTBETCTBHH ¢ YKasaHHamHd npua, 1| u 3 rmasm CHull I11-19-79.
Cornacio TpeGopanrusaM raasn CHuII II-18-76 pacueTsne TeMnepa-
TypHt B OCHOBAaRHH (YHZAMEHTOB Ha BEYHOMEpP3JHX TPYHTAX AOJKHH
ofieciedHBaTbCSl HA Bech NepHoj sKcmayaranud. [lockoneky TBepmo-
Mep3Jioe COCTOSIHHE IPYHTa B OCHOBAHHH O6ecneddBaeT €ro NpakTHye-
CKyI0 HecXKHMaeMOCTb (a<< 0,001 cm?/xrc, n. 24 raagu CHull 11-18-76),
pacder Kohe6anuil MacCHBHWX H CTeHYATHIX (HYHAAMEHTOB B 3THX YCJIO-
BHAX NIPOH3BOJAHTh He Tpebyercs.

1.58. Pacder BeprHKaJIbHHX KosieGankit GpyHaaMeHToB (B TOM gH-
cl1e CBaiHHX) MallHH C MMIOYJLhCHHIMH Harpy3KaMH B TBEpPAOMep3-
JHX TFPYHT2X, HCHOJAB3YEeMHX IO NPpHHRHNY I, a Takcke QyHIZaMeHnToB
MAalldH BCeX THNOB B IJIACTHYHO-MEpP3JIHX IPYHTax cjelyeT mpo-
H3BOJAHTL KaK Ha HEMEP3/IHX IPYHTaX B COOTBETCTBHH ¢ TPeGOBaHH-
SIMH, M3JIOKEHHHMH B paspenax raass CHull 11-19-78 man pasubix
THIIOB MAalllHH; OpPH 3TOM KO3(PHUHEHTH XECTKOCTH OCHOBaHHA ¢yH-
JaMeHTOB ClieflyeT ONpeieNATh 1O AJHHEM pe3yAbTATOB NOJEBLIX
HCNHTAHHA TPYHTOB.

[loneBne HCNHTaHHA TPYHTOB AJA onpejesieHAd KosdPHIEEHTOR
JKECTKOCTH OCHOBaHHH (DyHJaMEHTOB MAIUHH Ha BEYHOMEP3JHX rpyHTaX
NpOBOAATCA HPH PacyeTHOH TeMnepaType rpyHTa, NPHHHMaeMO B cO-
OTBETCTBHH ¢ TpeGoBanusMy 1. 4.10 raaeu CHull 11-18-76.

Jaa cafHHX ¢yHZAMEHTOB HPOBEfieHHE HCOHTAHHA WO Ompejesie-
HUI0 KO3(()HIHEHTOB XKeCTKOCTH B INIACTHYHO-MEP3JHX TpyHTax ABJsA-
ercd o6s3arenbHEIM, VcoHTadus NPOU3BOJATCH NO METOAHKE, H3JIO-
JKeHHOM B MPHJ. 2 HACTOSIIErO PYKOBOJACTBA.

Jas GyHAaMEHTOB HA2 eCTEeCTBEHHOM OCHOBAHHH ONpejesieHHe KO-
3(QUNHEHTOB IKECTKOCTH JODYCKaeTcs NPOH3BOANTb, HCHOJIbL3ys: (op-
Mvas [49(4)] — [56(11)]. Ilpx sTom MoAaynp medopmanmm rpysta E
cieflyeT OnpeAeNsTh HO ARHHHM NOJEBHX HJIHM JaGOPaTOPHHX HCHHTA-
HAd B COOTBETCTBHH C METONHKOH, DeKOMEHAyeMOR HOPDMATHBHHMH JO-
KyMEHTAMH [0 BedHOMEp3J/IHM TPYHTaM.

1.59. Pacyer ammAHTYyZ TOPH3OHTAJbHHX KOJeGAaHME CBAAHHX
byHaMeHTOR MAUIMH C MEPHOAHYECKMMH H CHydaHHBIMH JAHHAMHAYE-
CKHMH HarpyskaMi, BO3BOJHMHX HA TBEPHOMEp3JHX TIPYHTax, HC-
HOJb3yeMHX 110 NpHHUHENY I, cAexyeT NPoH3BOAHTH B COOTBETCTBHH
¢ ykasauMamg no. 1.35 (1 opua, 1)—1.35 (4 opua. 1) wu nm 9.7
(1 npua. 3), 9.9 (2 npua. 3). Ilpn atoM KoshOHUHEHTH >XeCTKOCTH
KOHCTPYKIHE ¢ynRamenta S: B Sy clexyer onpeeaars mo ¢op-

MyJIaM:

n
S, = 2 S5 {100 (27))
=1
n
S = 2 s; e, (101 (28)]
=1



rhe S; = — — ko3thdHIHEHT KeCTKOCTH [-TOM CBaM ¢ Xect-

Koft 3ale/IKOfi B POCTBEDK B TODH3OHTAJbHOM HAIPABJICHHH, TC/M;
JiA—-MOMGHT HHEPIHH NJAOWMAAH IONEPeYHOro CeyeHHsd i-TOR CBaH,

M3
hi=Ilo+H+3d — pacuernas nsmna cBau, M;

H — peqmuyna, usmensiollasica B npeneaax O<< H <<H,, npunuma-
eMasd A HanGosee HeGJaronpHATHOrO cayyasd IpH pacuere Ha KO-
JeGanus;
ly u Hy—coOTBeTCTBEHHO paccrosude OT HHMKHER TI'DARH  [VHTH
(QyHAaMeHTa J0 NOBEPXHOCTH TPYHTA, M, ¥ TOJIUMHA CE30HHOOTTaH-
BAWOILEro CJosi, M, olipejensieMasi B COOTBETCTBHH C YKa3aHHAMH
raasst CHuIl mo mpoekTHpOBaHEIO OcHOBaHMA H (PYHAAMEHTOB Ha
BEYHOMEP3JNHX IPYHTAaX;

d — nAaMeTp HJM CTOPOHA TONEPEYHOTO CEYeHHs CBaH B HampasJe-
HHH AefACTBHS AHHAMHYECKON HArPY3KH, M;

€; — PAcCTOsIHHE OT HEHTDA TSKECTH DOCTBEpPKA 70 {-off CBaH. M;
Eg, n— 10 xe, uro B 1. 1,52 raasw CHxIT 11-19-79.

Caaftibifi pyHAaMeHT B TBepAOMEpP3JHX TPYHTAX, HCHOJb3yeMHX MO
OpHHUMNY I, MOXer paccMaTpHBaTbesi KaK pamHBf, CTOHMKH KOTOPOro
3allleMJeHN B MEep3J0M IDyHTe Ha ray6une Cd. Pacaer ammauryn ro-
PH3OHTANbHEIX KOJeGaHHA Takoro QyHAaMeHTA NPOH3BOAUTCH MO TeEM
XKe ¢opmysnaMm, 9TO H AJia paMHOro ¢ynaamenta. BecoTa pacmoioxe-
HHs HHXKHEHi rpaHH nNAHTH (PyHEAMEHTa Haj NOBEPXHOCTHIO TPyHTa
HasHayaercs NO TelIOTEXHHYECKOMY pacdery (AJs obecneveHHs pac-
9eTHOr0 TEIJIOBOTO DEXHMAa B OCHOBAHHH) JHG0 H3 KOHCTDYKTHBHHX
coobpaxkenuH.

Tonmuga cjiosi Ce30HHOrQ0 OTTAaHBaHHA Hy ompejelsercs mo ykKasa-
ppaM raasd CHYTI I1-18-76. 3nayenne C onpeXensiioch ONHTHHIM 1y-
TeM W HPHHATO PaBHHM 3.

Ha naacTHuHO-Mep3JHx TpyHTax KO3(MHIHEHT IKECTKOCTH CBai
CleRyeT OHpPEReNATh MO Pe3yJbTaTaM HCHMITaHWH, He AKHEHTHPYA BHE-
MaHHs Ha IJIyGHHe 3allleMJeHHsI cBaft B Mep3JioM FpPyHTe, MOZOGHO TO-
MY, KaK 3TO JlelaeTcA JJIN HEMEP3JHX TPyHTOB.

1.60, Pacuer koneGanud (yHAaMEeHTOB MAIIHH, BO3BOAHMHX Ha
BEYHOMEP3AHX FPYHTAX, MCHONb3yeMHX 1o npuHuuny II, caexyer
NPOH3BOJAHThL KAaK HA HeMepP3JHX TPVHTaX B COOTBETCTBHH ¢ TpeGo-
BAaHHAMH, H3JIOXKeHHBIMH B pa3fenax raasu CHull I1-19-79 aas pas-
HHX THIOB MamIHH.

KosphunpenTH ynpyroro paBHOMEPHOIO CXKATHS I'PYHTOB OCHOBA-
HHH, YOPYroro HepaBHOMEDHOrO CXKATHA H CABHTA, a TAaKXKe XapaKTepH-
CTHKH AeMN(HPOBAHHA KONEGAHHAi YCTAHABAHBAIOTCRA N/ PaCYETHOTO
COCTOSIHUSI BEIHOMEP3JOr0 TPYHTAa, HPHHHMAEMOro Mo TpPeGOBaHHAM
n. 4.23 raapu CHull 11-18-76.

IMPUMEP PACYETA ®YHIAMEHTA IIOJ TOPHU3OHTAJIbHbBIH
KOMIIPECCOP
HA BEYHOMEP3JIOM TPYHTE

Tpebyercs BLINOANMTL pacueT (YHAAMEHT2 NoJ TrOPH3OHTaJLHKI
KoMnpeccop Mapku 2Bl mo cexylonidM HCXOJHHM NAaHHHIM: YHCAO 06O-
poroB Bajla KoMmpeccopa 167 o6/mmH; yroa saxkiuenBanHs 90°; amnan-
TYAH KOMIOHEHT {WHAMAYECKOH HAarpy3KH H MOMEHTA OTHOCHTEJBHO
BepTHKaJbHofi ocH P»=128 1¢, Py=0, P.=0,78 1c; M.:=19,2 Tc-M;
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CTaTHYOKas Harpy3ka OT Beca MamuAe ¥ (QYHAAMEHTHOH NJHTH
243 7tc; KoaduuyenT HCNOJb30BaHHy Kommpeccopa Mo BpemedH 0,7;
ABHrareNb H KOMIIpeccop CHapeHH,

Fpyprosue ycaosus. C NoBepXHocTH Ra May6uny 6,5 M saneraer
CJAOH MENKOTo mecka cpeAHedl NJOTHOCTH, 3aTEM cOR cynecd TOMUL-
Hoii 3 M. I'pynt paxoauTcs B BeyuHOMep3JoM coctofAHHH. Pacnpegese-

HHE DACueTHHX TeMOepaTyp BEYHOMEpP3;Ore rpysra No rayOuxe MOK4-
3aHO Ha puc. 4.

Puc, 4. Teomoruseckuit paspes ¢ pacmpepeneHueM pacieTHhX TemuOeparyp B Bed-
HOMED3AOM rpyHTe N0 raybume
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Hcuoub3ys BeuHOMEp3Jblfi TPYHT B KayecTBeé OCHOBAHHS IO NDHH-
uuny | paccuntaeM GYHAAMEHT H3 KeJle306eTOHHHX CBa# ceueHHeM
40X40 cm pavHoli 5 M u3 Getona mapkn 300. CBai KecTKO 3amesaHnl
8 QynapamentHyo naury. [lian (yHpameHTa (pasMepel B M) NOKa3aH
Ha pHc. 5. Udcsip cBaj npHHATO paBHHM 25.

Pemense, Hecymas cmoco6HOCTh OCHOBAaHHS CBaH OHpejessieTca
coriacHo TpeGoBanusam 1. 4.8 CHuIl 11-18-76 no dopmyane

f
¢=m(RF +E Rcm‘Fcuz')-

=]

B coorercrBun ¢ 1. 4.9 raasu CHull I1-18-76 npuauMaemM m=
=1,2, yunthBag, uto N/Ni=1,
rpe
N=Ny=P¢r+ P;+0,3Pz=243+0,7840,3-25-1,76 = 257 1c.
(Bec onmuoii cBan=0,4-0,4.5-2,2=1,76 1c.)

TIpuHHMaeM YHCIO CJIOEB Mep3foro rpyHta j==§8, toraa mo Ta6a. |
a 3 npra. 6 rnasal CHull 11-18-76 nmeem

Ta6amna 5
Howmep cnos rpysara i
1] 2 3] 4] s 6] 7| 8
19 —0,5 —1,0l —1,51 —1,7 —2,0| _2,1‘ —2,9| —2,=
Rewi, Tc/M2| 8 | 13 l 16 ’ 18 | 20 l 21 ‘21,5 22

Z Rewz = 139,5 Tc/M2;
R =135 tc/m™?;

L 3
Fcni=4d C8H -——-"4'0,4'_'8—:0,6 Mz; lcu=3 M.

CaeapoBaTesibHO,
@ =1,2 [RFes+ Fenz 2 Remz] = 1,2 (135-0,16 -} 0,6-139,5) = 126,

IIposepsiem ycaosue [98] nacrosilero pyKoBoAcTBa

my P 0,7-126
Ry = 1,2

3nauenne KodpounHenta kz=1,2 npHHATO B COOTBETCTBHH ¢ 1. 4.5
CHaulIl 11-18-76.

Harpyska, npuxogsmiasica Ha omuy cBaio, — 257/25=104 Tc<
<73,5 TC.

Pacyer no ompefesieHHI0 aMIIHTYA BHHYXIEHHHX KoJeGaHuf ¢yn-

JaMeHTa BHOOJHsSEM B CoOoTBercTBHH ¢ raasoit CHull 11-19-79 npn
cHeJyiOHX AaHHHX:
KDYroBas 4acToTa BpaileHHs Mauwinuk (m. 3.16)

© = 0,105 ng6 = 0,105-167 = 17 ¢!,

= 73,5 Tc.
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naowanb GpyHAaAMEHTHOH miaHTH F=8,9X7=623 M2,
MOMEHT HHEpIHH NONEePEeYHOro CCUEHHS CBaH

0,44
12
#eCTKOCTb NOIIepedHOr0 CCYCHHA CBAH HA H3rH6
E¢J =2,9-108.0,213-1072 = 0,618 1% Tc- M2,
pacueTHas Beicota cBaH (m. 1.59)
hiy=1l+H+3d=1,041,04+1,2=3,2 ™,

J = =0,213-1072,

Macca cHcTeMH B cooTBercTBHH ¢ 1. 1.35 (4 npua. 1)
mn=243.0,140,3.25.1,76-0,1 = 25,6 Tc.c?/M.

OnpenenseM xo3dduuueHtTH xKecTKocTH ¢yumamenta (m. 1.59)

. 12E¢ J; 12-0,618-104
S; = h? - 3,23 =2,27-103 1c/m™;

n
sxsz S; = Sj-n=2,27-103-25 = 56,7- 103 7c/m;

=1
n
s,pzz S’'ie? =2,27-10° [2 (1,5° +2,0° 4 3,0% +4,0%) +

i=l1
+4 (2,52 45,02 43,62 + 4,26%)] = 2,27-103-312 = 708-10% Tc-M.

Kpyrosue yacTOTH .KOJeGaHHA

S, 56,7-108
- X — 2 — 47 ¢ L.
a‘t V my ]/ 25,6 c ’

. S ‘/ s
v By 204 ¢

0y =0,1my 2==0,1-25,6-8,95 =204 Tc-m,

TAC

TI'opH3oHTaJbHOE NEepeMelieHHe IeHTpa THAKECTH NJHTH H Yrod Io-
BOPOTA NJHTH B TOPH3OHTAJbHOH NJOCKOCTH IPH CTATHYECKOM NEHCTBHH

cunel Px u momenta M. B coorBercrBuu ¢ n. 1.35 (1 mpua. 1):

P 12,8
AT =—% 2 = 0,225 ;
* =75, T 56,7-10° o
M 19,2
cT __ Z _ » . —5
Ay =5, = To8-10p = 27107 pan



AMnzuTyZia TOPH3OHTaJbHBIX KoJeGaHuili ILeHTpa TSXKECTH IUIHTH

CcT
AX

A= 2 \2 2
‘/ 9\ L e
%4 g

= 0,225 = 0,26 MM,

172 \2 172
1 — 4.0,01
V (1——) +o00 4%
AM[IJIPITy}la yr.na nosopora NJHATH B I‘OpPISOHTaJleOﬁ TJIOCKOCTH
CcT
Ay

A.'b:
\/(lﬁi)zﬂ (5
My YR

2,7.167°

(1 I 2 s
g ) T+ 50
Jlns Mep3noro rpyHTa Ha ypOBHe HHXKHMX KOHIOB cBafi Ko3ddm-

HHEHTH OTHOCHTEABLHOrO AEMH¢)HPOB&HHﬂ onpeacieHH B COOTBECTCTBHE C

dopmyaamr [15 (12 mpua. 1)1 — [16 (13 npun. 1)1, B KOTODHX moO-
JOKEHO Kx=l(¢ =00 H, CJIeAOBaTENbHO,

L, =y=0,1 r&,=y/2=0,05,

=0,29-107° pax.

AMIIHTYA3 TOPU3OHTANLHO-KPYTHIbHHX KoJeGaHuii IIIHTH
Ac = Ay + Ay luage = 0,264 0,29-107° .4,45=10,26 am > 0,2 mm.

Takuv 06pasoM, aMIUIHTYAa KONeGanNHA MIATH NpeBHINACT JONY-
ckaeMoe 3Havenne Ay;=0,2 MM. C nenanio ee yMeHblUeHHA MOXKHO HJH
YBEIHUHTb HHCAO CBaH, HJIH YBEJHUHTh IOHNEpeYHOe ceyelHe CBai.

2. ®YHJIAMEHTbI MAIIHH C BPAINAIOIIIHMHCH YACTSAMHU

2.1. TpeGopanusi HacTOsfllero pasfiela PACHPOCTPAHAIOTCA HA
npoeKTHpoRaHHe GYRAAMEHTOB CJeAYIOMHX BHAOB MallHH:

a) TypGomaluuH (Typ6oarperaTtoB MONIHOCTBIO A0 135 THC. KBT,
TYp6OKOMIIPECCOPOB, TYpGOBO3AyXOAYBOK, TYPGOHACOCOB);

6) 3MEKTPHUECKHX MAIIHH (MOTOP-TEHEPATOPOB M CHHXDOHHHX
KOMIICHCATOPOB) ;

B) LeHTPHOYT;

T) UEHTPOOEXHHX HACOCOB MOINHOCTHIO GoJsiee 50 KBT;

A) ABIMOCOCOB H BEHTHJSATOPOB, YCTAHABJIMBAeMHX Ha OTAE/b-
HHX (yHjaMenTax.
dyHaaMeH1H [eHTPH)YFr, POTOpPH KOTOPHX, KpOMC BpPalllaTe/bHO-
10, COBEPINAIOT BO3BPATHO-NMOCTYNATE/NbHOE ABHXKEHHe, NMPOEKTHPYIOT NO
YKa3aHHsAM HacTOSIEro pasaeia ¢ o0f3aTeJbHBIM NOBEPOUHHM pacue-
TOM N0 YKa3aHHAM pasjfena 3.

57



@yrAaMeHTH NOJA TypGoarperaTsi MOIHOCThI0 Gosee 135 ThiC. kBT
NPOEKTHPYIOTCA B COOTBETCTBHH C PEKOMEHAalHSMH, H3JOXKEHHHMH B
«MHCTPYKIMH 1O mpOEKTHPOBAHHIO (yHAAMEeHTOB Typ6oarperaros», co-
CTaBJIEHHO!i HHCTHTYTOM TemIO3JEeKTpONpPOeKT H BCecOl3HHM HaydHO-
HCCJeA0BAaTENbCKHM HHCTHTYTOM ruaporexnukd uMm, B. E, Beaeneepa.

PyHAaMeHTH NOJ HACOCH MOIIHOCTBIO MeHee 50 kBT npHHEMalOT 1O
33IaHAI0 HJH YepTeXXaM 3aBOIOB-H3TOTOBHTeJeH nm He PACCYHTHIBAIOT HH
Ha IPOYHOCTb, HH Ha KOJeGaHH5.

2.2, B cocrag 3afaHus Ha NPOeKTHpoBauHe (YH/IaMECHTOB Ma-
MK, YKazaHHeix B 1. 2.1 raass CHull 11-19-79, kpoMe maTepHaioB,
HepeyHCICHHbX B I. 1.4 3TOH ryiaBBl, JOJKHH BXOZHTD!

a) cxema ACHCTBYIOIIHX Ha (yHZaMeHT HODMATHBHHIX CTaTHYe-
CKHX Harpy3ok OT HEHOABHXKHHIX H BpAIIAlOUIHXCA YacTed MalIHHLI
(xaxkzoro poTopa MAlIHHB) C YKa3aHHeM BeJHYHH HArpysoK H Ko-
ODJHHAT TOYEK HX NPHIOXKEHHS;

6) naHHbHe O HOPMATHBHHX 3H3UEHHAX HATPY30K OT MOMEHTa
KODOTKOTO 3aMHIKaHHSI reHeparopa H oT TATH BaKyyMa B KOHAEHCa-
TOpe H KOOPAHHATHl TOUEK HX HPHJOKEHHS;

B) CXeMH pacmoJIokcHHA H HODMATHBHHE HAarpy3KH OT BCIOMO-
TaTeapHOro OGOPYAOBAHHA (MAaclo- H BO3AYXOOXJaJHTeNed, Macis-
Hbx 6aKoB, HacOCOB, TPYGONPOBOAOB H XEP.);

I) CXeMH IJIOMIaf0K, OMHPAIOHIHXCSA Ha (YHAAMEHT, H JAaHHHE
0 BeJIMYHHAX HOPMATHBHHIX HAarpysoKk OT HHX;

N) AaHHHe s ONpefieieHHss HOPMATHBHHIX MOHTaXHHX Ha-
IPY30K;

€) cXeMH DAacHOJIOXKEHHS T[OPAYHX TPYGONPOBOJOB H JaHHHE O
TeMIiepaType HapyXKHOH NOBEPXHOCTH HX H3OJSIHH.

IIpuMeuwanne. Jlng mpoekTHpoBaHHA (yHIaMeHTOB TypGo-
arperaTos MOIIHOCTBIO Gojiee 25 THC. KBT naHHHe 06 HHXKeHepHO-
T€OJIOTHYECKHX YCAOBHAX YYAaCTKa CTPOHTEJILCTBA H (PHIHKO-MEXaHH-
TeCKHX CBOHCTBAX IPyHTOB (cM. . 1.4 «x» raaBm CHuIl II-19-79)
JOJIKHLL YCTAHABJHBATBCA MO PE3y/bTaTaM HHIKEHEDHHX H3HICKa-
Hufl, BHIOJHSIEMHX HO 33aJaHHIO OPraHH3aNWK, pa3paGaTHBaloLled
NMPOEKT (PYyHAAMEHTAa, B KOTOPOM JO/KHH GHTb YKa3aHHW KOJHYECT-
BO M [VyOMHA pa3BefOoYHHX BHPaGoTOK. IIpH sToM ocoboe BHEMaHme
AOJIKHO OHITh YAeJeHO HENOCPeACTBEHHOMY ONpeleleHHI0 CIefyIo-
IIHX NOKasarejefi (PH3HKO-MeXaHW4YeCKHX CBOACTB IPYHTOB: K03th¢H-
IMeHTa TODHCTOCTH, NOKa3aTeJs KOHCHCTEHHUH H Kozddunuenra
GHIBTPANHH FJIHHECTHX TPYHTOB, MOAYJAsi nedopMauHH.

2.3. OdynnameHTH MaHIMH C BPAIl2IOHIHMHCA YAaCTAMH CJIeRyer
IpOEKTHPOBATD:

a) paMHBIMH, COCTOSILIHMH H3 psila NMONEPEeYHHX DaM, ONHpalo-
IMuXCA Ha HEXKHIOK IVIATY HJIE POCTBEPK M CBSI3aHHHIX NMOBEPXY MpO-
AONbHBIMHM 6aJIKaMH; BMECTO NPOXOJbHBIX GaJIOK H NONEpeuHHX pH-
rejleii paM HomycKaeTcs yCTPaHBaTh NJAHTY;

6) cTeHuaTHIME B BHJi€ MONEPEUHHX HJIH NMPOJOJBHHX CTEH, ONH-
PAIOIIHXCS HA HHXKHIOK INIHTY H CBA3aHHHX MEXAY coGof noBepxy
pHUreJIIMH HJIH IUIATOM;

B) MacCHBHLIMH.

Tun ¢yniaMenra ompejesnsercs, Nmpexkje BCEro, YCAOBHAMH KOM-
nonoBkn mamuHnl, Ecin oHa ycTaHaBaMBaeTcs Ha YPOBHE MOJIa NEPBO-
FO 5TaXXa 6ecnoJBaJLHOIO 3JaHHS H He HMEET BCIOMOTaTeNbHHX YCT-
poficTB, ycraHaBJHBaeMbix MOJ HeH, a TakxKe KOMMYHHKalMi, MOABOIH-
MHX K Hefl CHH3Yy, TO (yHERaMeHT, KaK HpaBHJO, HPOEKTHPYIOT MAacCCHB-
HBIM. B oOcTajbHHX CIy4agx pPacCMaTpPHBAIOT HECKOAbKO BAPHAHTOB H
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BHOHpPalOT HanGOJee 3KoHOMHYHHH H3 HHX. Ilpu zToM, ecan JuHefinue
pa3MepH (YHZAMEHTOB MpPEBHINAT 2—3 M, HX PEKOMEHAYETcsl BHINOJ-
HSITh PAMHBIMH,

Pamuuii ¢gysaameHT, KaK NpaBHJO, ¢jefyeT BHIIONHATHL B CGOPHOM
HJIH cGOPHO-MOHOJIHTHOM Kesie3oberone. HuxHAg yacTh ¢ynaaMenTa,
ONHpaloONlasAcss HAa [PYHT, BHIOJHAETCA B BHAE MOHOJHTHOH WJNTHL, a
IPH CKaJbHHX IPYHTaX — B BH/e CGOPHOro (asiOYHOr0 POCTBEpKa.

Jas ¢ynnamenToB TypOoarperaTos MOILHOCTBIO Gonee 25 THC. KBT
NpHMEHEeHHe CcGOpPHOro 6alOYHOro POCTBEPKA NONYCKAaeTCHA TOJbKO HpH
ONMApaHHH QyHAaMeHTa Ha NMPOYHOE CKAJbHQE OCHOBaHHE.

KonorHH pexkoMeHAyercs BHIIOJHATL C60pHHIMH, Bepxmee crpoenne
B 3aBHCHMOCTH OT YCJHOBMH ONMpaHHs MalIMHEl M BO3MOXHOCTEH M3ro-
TOBJICHHSA CGOPHHIX Ke€JIe306eTOHHHX KOHCTPYKUHH BHINOJHACTCA H3
COOPHHIX NPOAOJBHHX M NOMEPEYHHX GAJOK H IJHT HAH B MOHOJHTHOM
x)eJje306eTonHe.

Ilpn BHOONHEHHH ¢yHJaMEHTAa CTEHUYATHIM HJH MACCHBHHIM peKo-
MeHBAYeTCs COOPHO-MOHOJNIATHAS KOHCTPYKUHSA C HPHMEHeHHEM CGOpPHHIX
IVIMTHHIX, GaJOYHHX HJH AHPYIATHX 3JE€MEHTOB.

Bri6op BapHanTa KOHCTPYKTHBHOFO pelleHHs ¢yHAAMeHTa HpOH3-
BOAMTCH Ha OCHOBE TEXHHKO-IKOHOMHYECKHX CONOCTABJIEHHH.

PasmepH (yHAaMeHTa IO BHCOTe H B IJIaHE PEKOMEHAYeTCs Ha-
3HAYATH MUHMMAJBHHIMH ¥3 YCIOBHY Ppa3MellleHAs MalI¥HH, IPHHEMAS
€ro HOJIOMIBY Ha TOH K€ OTMETKE, 4TO H NOAOIIBa (PyHAAMEHTOB 31a-
Husl. YBeAAYCHHe PasMepoB ()yHAAMEHTa NPOH3BOAMTCS B TeX CJydasx,
KOrjla 3TOro Tpefyer pacuer no AedhopManusiM H Ha KOJECGAHHS.

2.4. Tlpr ycraHOBJNEHHH KOHCTPYKTHBHOM CXeMH paMHOTO (yH-
JaMeHTa cleayer npeAycMarpuBaTh HaHOOJiee BO3MOXKHOe YHpOIIe-
HHe ee, B CBA3H C 4eM HeoOXOAUMO:

a) co6moxaTh CHMMETPHIO (GYHAAMEHTA OTHOCHTEJNBHO BEpTH-
KaJbHOH MJIOCKOCTH, COBHARAIONIefi ¢ OCbl0 BaJla MaUIHHW (KaK B OT-
HOHIEHMH OOllefi reOMETPHYECKOH CXeMH, TaK M no (opMe 3jeMeH-
TOB);

6) pacmonaratb pHresIH MONEpedHHX PaM CHMMETPHYHO MO OTHO-
IIeAHI0 K OCAM KOJIOHH;

B) K2K HpPAaBHJO, He JKONYCKAaTh IKCUEHTPHIHOrO HATDYKEHHS pH-
refiefi 1 6ajN0K, CBOAS N0 MUHHUMYMa BeJHUHHY KDYTSLIMX MOMEHTOB
OTHOCHTEIbHO HX Ocef;

T) HpOEKTHPOBaTh Bepx (yHAameHTa 6€3 YCTYNOB HO BHCOTE;

A) TPOEKTHPOBATh KOJOHHH CBA3aHHHIMH C HONEDEYHBIMH DH-
rejsiMu;

€) Ha3HazaTh BHJIETH BCEX KOHCOJNeH MHHHMAJBHO BO3MOXHBIX
pa3MepoB, NpHUEM BHICOTY ONODHOTC CEUEHHA KOHCONH NDHHHMATH
He Menee 0,75 ee BHeTa;

JK) yMeHbHIATL KOJNHYECTBO BHIEMOK, I'HE3J M CKOCOB.
PaspaGaTnBasg KOHCTPYKTHBHYIO cXeMy ¢yHAaMmeHTa, clIedyeT YdH-
THIBaThb HE TOJLKO TPEGOBAHHA 3aBOJa — H3rOTOBHTENS MAaUIMHBL H YC-
JIOBASl KOMIIOHOBKHM, HO H BO3MOXHOCTb NPHMEHCHHSI YHH(GHKALHHM €ro
3JIEMEHTOB M YCJIOBHSI NMPOH3BOACTBA PAlOT € HCHOMb30BAHAEM HHAYCT-
pHANbHBIX KOHCTPYKIHIL

Caeayer cTpeMHTHhCA K TOMY, YTOGH Kak KOJOHHH, TaK H DHreaH
pamHoro ¢GyHZaMeHTa HMeJH OXHHAKOBHIE pa3Mephl MONepegHoro ceue-
HHf, 2 KOJIOHHB — OAMHAKOBYIO BhicoTy. KoJOHHE nenecoo6pasHo pac-
nonaraTb B MecTax NepeceUeHHH Oced NPOJOJbHHX H MONEPEYHHIX PH-
TeJieH.

B Tex cayuasx KOrja BLICOTA ONOPHOrO ceueHus He menee 0,75 ee
BBIJIETA, KOHCOJb MOXKHO HE PacCudTHBATb Ha KosleGanus, Ilpu orcrym-
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JIEHHH OT 3TOr0 TpPeOGOBaHHA TAaKOfl pacyeT sBJseTCS OO0A32TEJbHHM.
KoxcoaH MOryT GHTh HCOONb30BAHH B KayecTBe HeCYHIMX SIEMEHTOB
WIOMIAA0K 00CAyKHBaHHA MamuHH, OHHPaTh Ha KOHCOJb YacCTH MAIlHK
MOXHO JHIUb IPH CHENHANBHOM OGOCHOBAHHH.

Huxniolo naury ¢yHfAaMeHTOB HEOGXOAHMO OTAENAThL OT COCeJHHX
(byHnaMeHTOB 3haHHS M OGOpYNOBaHHSA CKBO3HWM IIBOM. PaccrosHHs
MEXKAY OOKOBHMH TpPaHsMH HHXHeAl NJHTH H COCeAHHX (YHJaMEHTOB
NPHHAMAIOT N0 KOHCTPYKTUBHBIM COOGPAXKEHHAM C yI€TOM IPHHSATHIX Me-
TOJAOB NPOM3BOACTBA paGoT M APYrHX YCJHOBHH, HO HE MeHee 100 MwM.

Huxuwoio nauty (GysnaMeHTOB NPOEKTHPYIOT MpPEHMYIeCTBEHHO
ApAMOYroabHoi ¢opMul B maane, [onycKaiorcs yHmIHpeHHS IVIHTH B Ya-
cty dyHOaMeHTa, Tle PAcHOJAraloTcd HaHGojee THKeJble SJIEMEHTH
mawuysl, COnpsKeHHs YYaCTKOB IJIMTH Pa3HOf UIHPHHH NPH ecTecT-
BEHHOM OCHOBaHMH BHIMOJIHSIOT NOA YoM He Gosee 20° x ocH Bpa-
IIEHUSI MalUHMHBL. YCTPOHCTBO VCTYIOB HMO NOAOIIBE HHIXKHEA IJHTH He
PEKOMEeHAyeTCs.

2,5. DneMedTH pPaMHBX (QYHIAMEHTOB CJIeJyeT MNPOEKTHPOBATH,
KaK NpaBHJIO, NPAMOYTOJbHOrO HJIH TaBPOBOrO CeYeHHMS.

2.6. Crenyarsle ¢ynaameHTH CJHEAYeT RPOEKTHPOBATH INpPEHMY-
IECTBEHHO C NONEPeYHRIMH CTEHAMH, PACHOJIOKEHHRIMH IMojJ NOA-
WEOBHKAMH MAIUHHH, HMCIOUIHMH HeoO6XoAHMHE OTBEPCTHS AAH HPO
nNycKa KOMMYHMKAaHMii H pa3MeIieHHsI BCIOMorateibHOro oGopyxo-
B2HHS.

2.7. SneMeHTH BepPXHEro CTPOEHHS (YHIAMEHTA JOJKHH GHTb
CBSI3aHH MeXAY cOGOA W ¢ HHXHed mnAHTOR (HAH C DOCTBEDKOM)
KECTKHMH paMHHIMH Y3/laMH, 4TO JOJ/IKHO GBITh O6ecledeHo COOT-
BETCTBYIOIHM apMHPOBaHHEM Y3JIOB CONDSIKCHHH.

2.8, Tomnuny nmxueli GyHIaMeHTHOA WIHTH (HJAH POCTBEpKaA)
HaJJEeXHT NpeAycMaTpHBaTh He MeHee paGouefi BHICOTH CEYEeHHS KO-
JIOHH MONepeyHHX paM (A8 (yHZAMEHTOB paMHOrO THNA) HJIM He
MEHee TOMIMHH CTeH (AJsf CTeHYATHX QyHXAMEHTOB).
3ananne Ha NPOEKTHPOBaHHE (YHAAMEHTA MOXET cojAepXaTh Tex-
HOJIOTHYECKHE Tpe(GOBaHMs, OTpaHHuYHBAIONIHe mepeMenieHus B aedopma-
HHH (QyHAAMEHTa H3 YCAOBHi COXpaHEHHS B3aHMHOrQ MOJIOKEHHA 3Ne-
MEHTOB MAUIHHBI H CBA3@HHOro ¢ Hel OGOpPYAOBaHHS AJAx O6ecmedeHHsS
MX HOpMajbHOK 3Kcniayataumud. Hanpumep, ans ¢dyunamentToB TypGoar-
peraToB MO TEXHOJOIHYECKHM TPEGOBaHMSAM OTDaHHYHBAETCA BEJHUHHA
OTHOCHTENLHOrO MpOrm6a HHXKHEd IMMTH ¢yHAaMeHTA 3a dYeTHpexJeT-
HUfl 3KCNNYATANHOHHBIA (MEXPEMOHTHHI) NEepHOJ.

Ilpy Hanwamu Takux TpeGOBAHHA TOJNIIMHA HUXKHeH nanTh dyHAa-
MEHTa ONpefessieTcsl pacueToM 1o AedopMauuaM.

Has oysgamentos maumuH, 1eOpPMaUHH KOTOPHX OrpaHHYHBAIOTCH,
He JONYCKaeTcsl HCHOJb30BATh, B KAYECTBE €CTECTBEHHMX OCHOBaHMH
cJIeAYIOIHEe FPYHTH:

a) necKH pHIXJIHE;

6) MeJKHe H nblieBaThie IIecKH, HOJBEpXEHHble B BOJOHACHIIIEHHOM
cocTOAHuE cydpdo3nnu;

B) T'JIMHHCTHIE I'PYHTH THKCOTPOINHHE;

I) TAMHACTHE TPYHTH TeKydHE;

I) HachiNHHeE ¥ HAaMHBHHE TPYHTH C MOJAYJeM pAedopManuM MeHh-
me 100 krc/cm?;

e} win, TopdH H 3aTOpHOBAHHHE TPYHTH.

Ipu orpanmuennn medopmanuii HHKHEH NJAHTH ¢dyHiaMeHTa K Hed
apeAbsBASEeTCH TneGoBaHHe TDEIIMHOCTORKOCTH: 06pa30BaHHe TpeIllHH
B HHXHeR MJHTe NDH COYETaHHH NOCTOAHHBIX H MOHTaXHHX HAarpvsox
He HOMVCKaeTcs.
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Pacuer no pedopMaumkisim caeAyeT NPOH3BOAHTL HA NOCTOSHHHE
Harpyskn ¢ kospdnumenrom neperpysku n=1,0. Harpyskn moryr on-
pemenATbeA 6€3 yyera HX liepepacnpefiesieHHsi BEDXHHM CTpoeHHEM ¢yH-
JlaMeHTa.

Ilas dyHzaMenTOB TypGoarperaros, B TeX CAYyYasx KOTAA HMEIOTCA
TEXHOJIOTHUECKHe OrpaHHYeHHs, BEJHUHHY JJIATeNbHOA medopmanuu
HHXKHeH NJHTH (yHAAMEHT2 Ha rPYHTOBOM OCHOBAHHH (H3MEHEHHE Mpo-
ru6a 3a 4YeTHpPEXJETHHR SKCMJAyaTau#oHHHA nepHox) Af monyckaercsa
OLUEHHBATh KaK JOJIO % OT PacYeTHON BEJHUYHHH MOJHOrO yOpyroro mnpo-

ru6a f:
Af=xf. [102]
Beauuuna koadduuuenta » npunuMaerca no tabi. 6.
Ta6bnuma 6

Honsi nmoagroi

nedopmanuu,
Bua rpyHTa NPHXOAAMAACH
Ha 4-eTHAR
HepHOA, %
1. TaneynuxoBuiil, mMeGeHHCTHHA, I'PaBHAHNA, JXpecBS- 0
HHf rpyHTH. Ileckw rpapejHcTHe, KpynHhe H cpei-
HEH KDYIOHOCTH, IJIOTHHe, HE3aBHCHMO OT CTeleHH
BJAXHOCTH
2. Tleckn rpaBesmcTHe, KPYnHbHE H CPeAHEH KPYNHOCTH, 0!

cpeiHedl IJIOTHOCTH. IleckH MeJkHe MJOTHHE, He3a-
BHCHMO OT CTENEeHH BJAXKHOCTH

3. Ileckn Menxkne cpefHeH MNJAOTHOCTH, He3aBHCHMQO OT 0,2
CTCIIEHH BJAXXHOCTH. Hecxn NhJ€BaThie INVIOTHHE H
cpenHeil MIOTHOCTH, MAJOBJIAXKHKEE

4. Ileckn neteBaTHle INIOTHHE H CpeAHER NJIOTHOCTH, 0,3
BJa)<HHE M BOJOHACHILICHHHE

5. Henpocanounnie H HeHaGyxalolmue: cylecH TBepAble, 0,4
CYTJMHKH M IJIHHH TBEpJAHe H NOJYyTBEpAHE

6. Henpocanounne H nenaGyxawouiHe: CYHeCH MJIacTHYU- 0,5

HHE, CYIVIHHKH H TJIHHH TYronjacTHYHHE, MsrKo-
naacTd4YHble H TEKy4CnJacTHYIHHEC

3Hauenna KoaddHUHEHTa % XapaKTepH3YIOT AOMI0 NOJHOR pedop-
MaluH (yHAaMeHTa H OCHOBaHHA, KOTOpas HPOMABJAETCH 32 NIEPBHHA ve-
ThIpeXJIeTHHR NePHOA 3KCIAyaTau#H MAallHHH ¢ MOMEHTa ee MycKa Io-
¢Jie MOHTaXa H J0 [epBOro KamMTaAbHOro pemoHTta, [[Jisi KaXKJAoro no-
CEAYIONIEro NepHOAa BEJHUHHA COOTBETCTBYIOUEH aedopMaiHH yMeHb-
imaercs.,

Pacyernylo BeJHYHHY NOJHOrO mporH6a dyHnjiameHTa [ peKoMeHRy-
eTcst onpefieNifiTh M3 PACYETa COBMECTHOM Ae(hOPMANHH OCHOB2ZHHS M QyH-
LaMeHTa ¢ HCNOJb30BAHHEM, KaK NPaBHJO, paCUeTHOH cXeMbl OCHOBaHHS
B BHAe VIPYIOro JHHEHHO-RedODMHDPYEMOro NOJYNPOCTPAHCTBA, CJOSH
KOHEUYHOH TOJNIAHH H AD.

onycKaerci BBOAHTD B pacyeT TOJbKO HHIKHIOIO IJIHTY H YUHTH-
BATb BJHSAHHE >XECTKOCTH BepXHErc CTPOEHHS PaMHOro ¢pyHJaMeHTa 1y-
TeM yMeHbIUEHHS DAcyeTHOR BeJHYHHHI NMOJHOTO IpornGa Ha 15%.

Hast nporsixeHHHX (YHIAMEHTOB NOMYCKA€TCA PACCYHTHIBATL H3THG
HHXKHEH NJIATH 1m0 6anoyHOi cXeMe B MPOXOJbHOM HANpaBJEHHH, COB-
fajamolleM ¢ HampaB/ieHHEM OCH MallHHbI, MPHHHEMAas NJHTY a0COMIOTHO
ECTKOH B MONEPEYHOM HANpPaBJACHHH.
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Ilpn pacuere nedopManui KECTKOCTb HHIKHEA IVIHTH ORpefeadIoT
HCXOAA H3 ee paGOTH Ha H3rHG Kak CILIOIIHOIG OJHOPORHOrO TeJa IO
bopmyae

Buy = kn E6 Jn, [103]

rie kg — Ko3GGHUHEHT, YUHTHIBAONIHA BJIHSHHE KPAaTKOBPEMEHHOH H
JAAuTebHOH N0J13y9ecTH OeTcHa, MpHHAMaeMul paBuuM (,5;

E6 — HauaJibHBHIfi MOAYJb YAPYrOCTH O€TOHA IIPH CXKATHH H pacTsxKe-
HHH;

Ju — MOMEHT HMHepIlHA NPHBEREHHOIO CEYEHHS IJIMTH  OTHOCHTEJBHO
€0 UeHTPa TAXKECTH.

XapakTepHCTHKA OCHOBAHHA — pacieTHAA  TOJNIMHHA JIHHEHHO-AE-
dopMHpyeMOro caosi (ray6HHa CXKHMAeMoO# TOJIR), MOAYAb aedopMa-
uHH H Koapunuent Ilyaccona — onpefensiorcs B COOTBETCTBHH C yKa-
sandamMu raasel CHull 1I-15-74. B caywasx orpauuvenus medopMaimi
thyHaaMenNTa H TIPH H&JIHYHH B OCHOBAHHH MATKOMJIACTHUHMX H TeKyde-
NACTHYHEIX [JIHHACTHIX [PYHTOB, 4 TAaKXKe NECKOB MENKAX M OBUIEBATHX
BONOHACHIIEHHEX IOPH pacyere pepopManuil HHXHeA IJIHTH (yHZaMeH-
Ta B BEAMUHHY pPACUETHOTO MOAYJAR jedopMandu [PYHTOB OCHOBAHHSN
BBOAHTCHA KO3(D(HIHEHT yc/OBHii paGOTH IPYHTOB OCHOBanus 111=0,7,
YUATHBAOMEE BO3MOXKHOCTL BOSHEKHOBEHHS AAWTCABHHX pedopmanud
OpH JAEHACTBHY AHHAMHUECKHX HArpy3oK.

2.9. ApmupoBanue (QyHAAMEHTOB JOJIKHO INPOH3BORHTBHCH B CO-
OTBeTCTBHH ¢ TpeboBamusamu nn. 1.22—1.27 raasw CHaull 11-19-79.
Jing o6Mero apMHpPOBAaHHS MACCHBHHX H CTeHYaTHX (YHAAMEHTOB
chieiyeT HDHMEHSATh CeTKH H3 crepXKHel jguaMerpoM 12—I16 MM, ¢
maroM B OGOHX HaNpaBJleHHAX cOOTBercTBeHHO 200—300 MM,

2.10. Ha puXHHAE IWIHTH (AJIA POCTBEpKH) (pYHAAMEHTOB MAINHH,
nepeuscieninx B 0. 2.1 raasy CHrII II-19-79, nonyckaercs omu-
paTh KOJOHHH OGC/YXKHBAaIOINAX NJIOUAJ0OK H REPeKPHTHA HAjg NOA-
BaJIOM.

B cayuae verpoficTBa mox BceM MalIHHHHEIM 3ajioM ofmed dva-
JAMEHTHOH NNATH JONYCKAaeTcs HENOCPeACTBEHHO HAa 3TOH IUIHTe
BO3BOJHTb pamHHe (HyHAAMEHTH MallHH,

DeMeHTH BepXHero cTpoeHHs (yHAaMeHTOB He JONyCKaeTcs
CBASHBATL C JEMEHTAMH H KOHCTPYKUHAMH 3AaHHA.

INpumMegaunne B BuAe HekMOUeHHAST HaA 3JEeMEHTH BepXHErc
cTpoenid (PyHAAMEATOB MauIHH HOUYCKaercs ONHPAaTh BKJAJHHE yda-
CTKH HepeKpHTHS M MIOWAAKM AN OGCNyKHBAHH® MAamHH, B sToM
clydiae Noj ONOPHE (GaJOK NEPeKPHTHS M MJOMAJ0K HeoGXOXHMO
OpefyCMAaTPUBAaTh NPOKJAJKy H3 HeCKOJbKHX c/10eB pyGepoHza, ¢To-
pomjacra M ApYTHX HOAOGHHX H3OJHPYIONIHX MaTeDHAJNOB.

Ecau pamuue dyHpaMmentn MallnH BO3BOZATCA Ha IWIHTE, YCTPO-
€HHOH NOJ BCeM MAIIHHHEIM 3aJIOM, TO HX KOJOHHH pPeKOMEHAYeTcs
BHIIOJIHATG HOCTATOYHO THOKHMH C TeM, UYTO6H OHH MOTJH PaccMaTpH-
BATHCA KaK TOHKHE CTEPIKHH,

Braajgnbie y4acTKH mepeKpHITHA M IVIOMIAAKH JJAf OGCAYXKHBaHHSA
MaligH, ONHpaeMLleé HA BEpXHHe CTPOeHHst (yHIAMEHTOB, JOJNKHH pac-
CYHTHIBaTbcA HAa KodeGaHua. YacToTol COGCTBEHHHIX KOJefaHHA STHX
KOHCTPYKHHH JOJKHH OTJAHYaThCs OT pabouero 4Hcya o6GOpOTOB MAIlH-
HH, ¢ (PyHAAMEHTOM KOTOpPOH OHHM CBsi3aHH, He MeHee ueM Ha 509,
Pacyer cnepyer npoBOAuTbL A/ HECKOJBKHX CAYYaeB B 3aBHCHMOCTH OT
HANMYHA HA YKa3aHHHX KOHCTPYKUIMSX BpeMEHHOH Harpysku u Ges
nee. Pacyer KONeGaHuil NPOHIROMHTCA R COOTBETCTBHH C DeKOMEHAAUH-
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AMH <«HHCTPYKIHH MO pacyeTy HeCYMIMX KOHCTPYKUHH NPOMHIIJEHHBIX
31aHHfi ¥ COOpYXKEHHH Ha AMHAMHYecKne Harpys3ku» (M., Crpoiuszar,
1970).

2.11, Ilpn nposepke no ¢opmyiae [47(2)] cpemnere CTaTHYECKO-
ro JaBJACHHA Pep HA OCHOBaHHe (YyHAAMEHTa MAallHHH ¢ Bpamalo-
IIAMHCS YACTSAMH CJeAyeT TNPHHHMATh 3HAYeHHe Ko3drpHIHeHTa yc-
JoBHiA pa6oTH mo=—0,8, a KoapHnHeHTa yCNOBHHA PAGOTH TPYHTOB
OCHOBAHHS My AJiA MEJKHX H NHJIeBATHX BOJOHACHILECHHNX MIeCKOB
H TJHHHCTHX FPYHTOB TeKyuyeit KoHcHcteHnuH 0,7 H ajisi Bcex OC-
TaJbHHX BHAOB H COCTOSIHHA TpyHTOB 1.

Cpennee craTHuecKoe AaBJEHHe Ha OCHOBaHMe OmNpefielisieTcd OT
OCHOBHOFO COYETaHHSl Harpy3OK: OT Beca OGODYNOBaHHS H €ro 3amnoJ-
HeHHS B pabouAX YCJOBHSAX, COGCTBEHHOro Beca (pyHAaMeHTa, 3acChilKH
Ha ero o6pe3ax, Beca NepeKpHTHH, KOTOPHE ONHPAIOTCA Ha HHXKHIOI
maHTy (yHaamenra. Ilpu onpenejenHn pacdeTHHX Harpy3oK Koadodu-
IAEHTH Nleperpy3kd NPHHHMAIOTCA DAaBHLIMA n=1,2 09 Harpysok or
oGopyaoBanma ¥ n=1,1 pas HArpy3ok OT COGCTBEHHOro Beca CTPOH-
TeJIbHHX KOHCTPYKIHA H 3aChITKH.

2.12. Pacuer npOYHOCTH 3JEMEHTOB KOHCTPYKIHHA paMHHX (yH-
JAMEHTOB CJIefiyeT NPOH3BOAMTL HAa JAefCTBHE CTATHYeCKHX H JAHHA-
MHUYECKHX pAcUeTHHX Harpy3oK B COOTBETCTBHH C YKA3aHHAMH
nn. 1.37 u 1,38 rmasn CH=II 11-19-79.

IMpu pacuere mpoyHocTd 3JAeMENTOB (YHAAMEHTOB Ha SKPHBAJIEHT-
Hble CTaTHYeCKHe HArpy3KH, 3aMeHsIOmMHe AWHAMHUecKoe BO3jeficTBHe
ABHXKYIIHXCA 9acTedl MallHHH, BHYTDEHHHe YCHJHS B sjeMeHTax ¢yH-
AaMeHTa ONpPEeeNAIOTCA CTATHIYECKHM pacueToM. IIJis 0co60 OTBETCTBEH-
HblX paMHHX (YHAaMEHTOB BHYTDEHHHe AWHAMHUECKHEe YCHJAHS B 3Je-
MeHTaX NPOCTPAHCTBEHHOR PAMH PEKOMEHAYETCS OHpefe/saTh Ha OCHOBe
JVHAMHYECKOT0 pacyera PaMHON KOHCTPYKUHH (QyHAaMeHTa,

Pacyer mpouHOCTH KE€/I€306€TONHHX JIEMEHTOB paMHOro ()yHmaMeH-
Ta BHIIOJHAETCH B COOTBETCTBHH ¢ yKasamumsmH rviasw CHuIl II-21-75.
Konerpyrnun ¢yHXaMeHTa AOMXHH YHOBJETBOPATL TpeGOBAHHSAM pac-
yeTa MO HecylleHl CIOCOGHOCTH, a TaKXKe MO TPEU[HHOCTOAKOCTH B 3a-
BHCHMOCTH OT YCJIOBHH HX PAaGOTH H BHJa aAPMATYpH, a TaKXKe BeJHYH-
HHl NPEAENBHO AOMYCTHMOM IMHPHHH PAaCKPHITHS TPEIIHH.

Ycunus B M€MEeHTax BepXHET0 CTPOEHHS PaMHEIX ¢GyHAAMEHTOB AJs
pacyeTa HX HecylleH CNOCOGHOCTH H TPEIHHHOCTORKOCTH peKOMeHAyeTcs
onpejenATh, NPHHHMAf PAacyeTHYI0 cxeMy ¢yHAaMeHTa B BHAE HpPOCT-
DAaHCTBEHHOH paMbl. B 3TOM cillyyae KOJIOHHB CYHTAIOTCA 3aAlUEMJIEHHHI-
MH CHH3V B YDOBHE BepXHe# IrDaHH HHXKHed NJHTH. Y4acTKH Iepecege-
HHA SJAEMEHTOB DAaMBl PEKOMEHAYeTC MOJARJHPOBATh B PacyeTHOR CXe-
Me KaK JXKeCcTKHe BCTAaBKH, JJIHHA KOTOPHIX NPHHHMAeTcs OT TOUKH Iie-
pecedeHHst ocefl 5/IeMEHTOB [0 TPaHH COOTBETCTBYIOUIEro 3/€MEHTA.

Onpenenenne ycunufi JONycKaercsi TakXKe BHIIONHATh IyTeM pac-
YJEeHEeHH:A NPOCTPAHCTBEHHOH PpAcCUETHOH CXeMH Ha IIOCKHE H  JHHe#-
HBle 3JIEMEHTH. .

Pacuer ceueHnit xene306eTOHHHX 5JEMEeHTOB (yHZaMeATa 1O HecCy-
mieff CHOCOGHOCTH H PACKPHITHIO TPellHH HA JeHCTBHE KOMIIOHEHTOB YCH-
Ju#, MOJYYeHHHX H3 pacyeTa NPOCTPAHCTBEHHOH paMH, peKOMeHIyeTcs
BHIOJHATh PA3JAJIbHO HJA KaXJOr0 H3 HanpsAXKeHHBHIX COCTOSIHHH, mpe-
aycMorpennbix raasofi CHull 11-21-75,

Kos¢pdunuent ycnosnii pa6oTH GeToHa TNPH pacuere HHKHEH M-
TH H 3AEMCHIOB BEPXHETO CTPOCHHSt paMHOTO {QyHAaMenTa AAsS BCex
COYETAHHA HArpysoK, KpoMe Te€X, B KOTODHIX YYHTHBAIOTcA ceficMHuUe-
CKHe BO3REACTBHA, NpHHHMAaerca met1=1,
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2.13. Tlpr BHUMCNeHHH pacueTHOR JHHAMHYECKOR HArpy3ku Pgx
no ¢opmyae [48(3)] Bennunny Koz DHIHEHTA MEPerpysKu n ciaeiyer
NpHHAMATh n=4 [Js BCeX MAlIHH, KPOMe MallHH, Y KOTOPHX HMe-
IOTCA TAKKC BO3BPATHO-MOCTYNATENbHO NBHIKYLIHECA  MacCH; Iaa
HNOCJeIHUX cle/lyeT NMpHHuMath n=1,3.

Ykasannole KOX(DOQHIHCHTH Neperpy3KH YYHTHIBAIOTCA B pacyerax
Hecylle# cniocOGHOCTH (PpyHAaMeHnTa. B pacuer BeAHYHHH PACKPHTHSA Tpe-
Ii¥HE B 2JEMEHTAX DAMHEIX (JYHAAMEHTOB BBOJHMTCH 3HaUeHHe PACYETHOR
JHHAMMYCCKOA HAarpysku Py ¢ KoapoHuHeHTOM neperpysku n=2 pis
Bcex MalllHH, KpOMe TeX, Y KOTOpBIX HMEIOTCA TaKxe BO3BpaTHO-BOCTy-
narenbHo JABHXKYIIHECS MAacCH; IS NOCJHeJHHX NpuHAMaercs n==1,15,

2.14. Beinuuny KosdpmuueHta AHHAMHYHOCTH n B (opMyne
[48(3)] ans pamubHX ¢YHAAMEHTOB BCeX MallHH, YKAa3aHHBIX B
n. 2.1 raasn CHull I1-19-79, caeayer mpuHuMath 1o Ta6a. 7(2).

Ta6bamrnma 7 (2)

Kosdduaniesr AAHAMAYHOCTH
N Ajas Harpysok

Yacao 06opoTOB MAIIHHH 71,4 B | MHE

TOPH30HTAaNb"
BEPTHKAJIbHBX HEIX
Cauime 1500 10 2
Ot 1500 no 500 6 2
Menee 500 3 2

Mprameuanne, Jnasm Typ6GoMammR  MOmMHOCTBIO Gouee
26, THC. KBT Benwumny kosdduumenra v ciesyer yMeHLUIHTh B
2 pasa.

3uauenns KO3(GhHOHEHTa AWHAMHYHOCTH 1), INpHBEIEHHWE B
Taba, 7(2), onpeieeHH HCXOAA K3 PE3yJbTATOB MHOTOBAPHAHTHLIX JH-
HaMHYeCKHX pacueTOB Pa3JHYHHX PAMHHX (YHI3AMEHTOB MaIUHH C Yue-
TOM COOTHOIIEHHS YACTOT COGCTBEHHHIX KOJie6aHHA (QyHAaMEHTOB H BO3-
MVIOAOMIHX CHJI, CO3/aBaeMbIX MAlIMHOH, a TaKxke C y4eToM MHorJjoiue-
HHA 3HEprHH KoJeGaHHfi B Kene3oGerone (ynjaamenta H rpyHTe OCHO-
BaHHA.

Kos¢dpunneHT AHHAMUYHOCTH 1) ACHOJib3YeTCSA B paciere HPOYHOCTH
AJdA onpefefieHHsT PACICTHOH CTATHYECKOA HArpPySKH, SKBHBAJEHTHOH
JAHHAMRAYECKOA HarpysKe OT MallHHbL.

3unauenus KOs duilHeHTa 1), NpuBeieHHele B Talua. 7(2), yuHTHBa-
10T, yTo AeHCTBHTENbHAA AMHAMMUYECKAS HArPYy3Ka OT MAIIHHH SBJAETCH
3paKonepeMeHHOR H MHOTOKDaTHO NOBTopAoUleHcsa. B cBA3u ¢ 3tHM pa-
CYeT 3JEeMEHTOB PAMHBIX (PYHAAMEHTOB Ha BBIHOCIAHBOCTb BHIOJHATbL HO
Tpebyercs.

B Tex cnyuasx KOria BhImOJHsieTcsl AHHaMHuecKHi pacueT dynza-
MEHTa C ONpe/leIeHHeM RHHAMHYECKHX YCHJIH# B ero sjieMeHTax, obec-
neYeHse KOHCTPYKINHH ¢GYHAAMEHTa OT YCTAJOCTHOIO pa3pylleHHs KO-
CTHraeTCs UYTEM YMHOXEHHA BEJMUWH BO3MYILAIONHX CHA HA Rycr=2
HAH NyTEM BHIOJIHEHHS pacyeTa Ha BHIHOCJHBOCTD.
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2,15, Benuy¥HH HODMATHBHHIX AMHAMHYECKHX HArpysok (Bep-
THKAABHHX Pg H TOPH3OHTAJNLHHX Pf.'), TC, OT MAaNIHH ¢ Bpaliaio-

IHMHCA 4YacTAMH CliellyeT MpHHMMAaTh MO JIaHHHM 33ajaHuf Ha npo-
CKTHPOBAHHE, @ NPH OTCYTCTBHH 3THX JAAHHHX PaBHHMH:

$
PE=Pl=p Z Q. [104 (29)]
i=l
rae Qi — Bec KaXJ0ro POTOpa MAUIHHH, T¢;

{4 — kKO3 HIUHYEHT  NPONOPIHMOHANBHOCTH, YCTAHABAHBAEMHIR [0
Ta6a 8(3).

TaG6auma 8 (3)

T a-
Bux MamHHB Koalbtpﬂn::;mocmngonopun
TypGoMalIgHH 0,2
DNeKTpHIeCKHEe MAIUHHE ¢ THCJAOM
060POTOB 706 B 1 MHEH:
cBHe 750 0,2
ot 750 mo 500 0,15
MeHee 500 0,1
2
Llentpadyrn  (d — nuamerp poro- (__”0_5_) d
pa, M) 1000
1leHTpObeXHEE HACOCH 0,15
2
JIHMOCOCH H BEHTHIATOPH 0.8 (.ﬁ?s_)
11000 /7
HO He MeHee 0,2

2.16, Pacuernnle auHAMHYECKHE HArPy3KH OT MAlIHH, COOTBETCT-
BylOLlHe MAaKCHMaJbHOMY HHHAMHYECKOMY BO3JEACTBHIO MAalIHHH Ha
(GyHAAMEHT, clieflyeT NPHHHMATh COCPEAOTOYCHHHIMH H TPHJIOMKEHHHI-
MH K 3J€MeHTaM, NOMJEpP>KHBAIOLIHM NOALIMNHHMKH (pureasM, Gau-
KaM) Ha yDOBHE oOcCell 3THX JIE€MEHTOB,

JIuHaMpuuecKHe HAarpyskM OT MAaIHHH DepefaloTcA HA QyHIAMEHT
No NJOLafKaM ONHPaHHS NOAIIHNHHKOB MJIH KOPHyCOB MAIIMHBI, B KO-
TOphle BCTPOEHH NOAUIHIHAKH, BeprHxkanbHas cocTaBadiomas AAHAMH-
4eCKOH HArpyskH IHpHHHMAaercs HAeHCTBYWOINEH no BEPTHKANbHOM OCH
NOALIMIHAKA HJH, €ClH OCh NOAUINNHHKA 3HAYHTENBHO CMelleHa oOr
ONMOPHOH NAOHIafIkK, TO MO IEHTPY NOcheRHe.

TopusoHTanpbHasA cocTaBAAOLNlAsg AMHAMHYECKOR HAarpy3ku BHe 3a-
BHCHMOCTH OT BEICOTH PAaCHOJIOXKEHHH OCH BpAalIEHHs pPOTOpa MAHIHHH
TpHHHMaeTcA, KaK NpaBuiO, LeficTBylomefi Ha ¢yHzaMeHT Ha ypoBHe
oced pHrefiei W 6aANOK 3/1eMEHTOB (pyHAaMeHTd, HoAAEDKHBAIOIIHX NOJI-
IIKAHHKY HJIM KOpNyca MamIMHH, B KOTOpPHeE OHH BCTPOESHH,

B Tex cayyasx KOrAa pasMephl ONOPHOA RAOWIAfiK¥ B HanpaBACHHH
JeACTBHA CHJIN 3HAYATEJNbHO MEHbIIe NPOJeTa NONEepeyHOro pHreds,
nonepeyHas TOPH3OHTAJbHAA COCTABJAAIONIAS INHHAMAYECKOH CHJH HpM-
HHMAaeTCcsl HAa YpOBHe OCH BpAallleHHA MAlMHBEL,
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2.17. Ias GyHAAMEHTOB TYpGOMAlIHH BeJHYHHY PacueTHOH AHHa-
MHYECKOH HAarpyskH B NpPOAOJbHOM TOPH3OHTAJBHOM HANpaBJEHHH
clefiyeT NpEHHEMAaTb paBHO@ 0,5 BeJMYHHH TOH )Xe HarpysKH B HONe-
peyHoM TOPH3OHTANbHOM HampaBJIeHHH; JJI OCTAJbHHX MAUIHH C
BpAIIZIOIAMHCH HACTAMH BeJHYHHY NPOAOJLHOH HAarpyskd craeayer
NPHHUMATL PABHOR HYJIIO,

2.18. PacueTHHe Harpysgu Ha ¢QyHAaMeHTH TypOoMallHH, coO-
OTBETCTBYIOLHE MOMEHTY KOPOTKOrO 3aMBIKaHHsi Mx M THTH Baky-
yMa B koHaencaTope Ps, clefyeT NPUHHMAaTh DaBHHMH HODMATHB-
HEIM BeJHYHHAM, YKa3aHHHIM B 3allaHHH Ha NPOEKTHPOBaHHe, C KO-
QQ)Q)HIIHEHTaMH ONeperpysku n M IAHHAMHYHOCTH 1}, PaBHHMH IIpH
pacyeTe Ha JefiCTBHe MOMEHTa KODOTKOrO 3aMblKaHHA n==1 H nN=
=2, a OpPH pacyeTe Ha AeHCTBHe TSArH BaKyyMa B KQHAEHCaToDe
n=12an=1.

PacueTHoe ycHJHe OT THTH BakyymMa B KOHAeHcatope Pi, TcC,
BO3SHHKAIOllee TONBKO NMpH THOKOM HPHCOCXHHEHHH KOHACHCATOpPa K
TypOHHE, cleAyeT OonpeAensith no dhopMmyde

P Y P Py =¢18a¥ [105 (30)}
rie a-—IJOllaAb NONEPEYHOro CEUEHHS COEAHHHTEJIbHOX TOPAOBHHH
KOHJEHCATOpa ¢ TypGHHOH, M2;

10 — ycunue TATH BaKyyMa Ha | M2 ceueHHss TPyGONmpoBOAa, TC/M2.
B Tex caywasx, KOria B 3aflaHHH Ha HPOEKTHPOBaHHE BMECTO Be-
JHYMHB MOMEHTA KOPOTKOTO 3aMbiKaHHS NPHBOAUTCA Ko dHmueHT
KPaTHOCTH BpallalIlero MOMEHTa IPH KOPOTKOM 3aMHKAHUH Kks, HOD-
MATHBHOE 3HaYeHHe MOMEHTA KODOTKOIO saMukamus My (Tcm) ompe-
neasiercst no Gopmyde:

N
M: = 0,975 — ks, [ 106}
np
rae N — HOMHHaAbHAsT MOLIHOCTh MALIMHH, KBT;
ny, — pa6ouasl CKOPOCTb BpallleHHS MalUMHE, O6/MHH.
Ilpu monHOM OTCYTCTBHM B 3aJ2HHAH Ha IPOEKTHPOBAHHEe NAHHHX O
MOMEHTe KOpDOTKOro 3aMblKaHKSi HODMAaTHBHasi BeJHuHHa M  ompeje-
JasieTcs no ¢opmyae

10N
Myg=—. [107}
fip

PacueTHas craTHueCKass Harpyska, SKBHBAJIEHTHASd JHHAMHUIECKOMY
JNeACTBHIO MOMEHT2 KOPOTKOro 3aMblKaHHs, ONpejelisieTcss yMHOMXKEHHEM
HOPMATHBHOTO 3HaueHus M  Ha KO3(dHUMEHT AHHAMHYHOCTH =2 H
Koa(dduuneHT meperpy3kd n=1.

Ot peficTBHS MOMEHT2 KOPOTKOIO 3aMHKaHHf K (yHAaMeRTy OpH-
KJAaAbiBAIOTCS BEPTHKAJbHbE CHJIH, ONpefesigeMble NEJCHHEM BEAHUHHLI
MOMeHTa My Ha IJedo, PaBHOE PACCTOAHHIO MEXKAY OCSAMH aHKepHHX
GonToB (MM NJAOUWIALOK ONHPAHMSA) MAIIMHH IO HANpaBJeHHIO, NEepHeH-
JHKyJNApHOMY OCH Bpamiennsi, Cneiyer YYHTHBATh, YTO BeDPTHKAJbHHE
CHJAH KOPOTKOro 3aMbIKaHHsi JefiCTBYIOT KaK BBEPX, TaK H BHH3.

MaiuHb, KOTOpHe SKCILIYATHPYIOTCA B DA3JHUHHIX TeMIepaTypHHX
pexXHMax, nepefaloT Ha (HYHAAMEHT TOPH3OHTAJbHHE CHJH H KPyTAIIHe
MOMEHTH, BO3HHKaIOIue B pe3yJjbTate TEMNOBHX AedopMmainii MaIlpH.
DTH Harpysku NPUBOAATCA B 3aJaHHH Ha NPOEKTHPOBAHHE H OTHOCATCH
K BPEMEHHHIM JJHTEAbHBHIM CTATHUECKHM HarpyskaM.
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Ecan B 3ajaHMH Ha NpOEKTHPOBAHHE JaHA BEJHYHHA aBapHAHON Ha-
rpy3kd, HanpHmep, AJsi TyPGOMaUIHH Harpy3ka NpH BhUIETe JIOHATOK
P4, TO B 9TOM cJydae B KaXK/I0f H3 TOUEK MPHAOXKEHHA HATPY3OK Y4H-
THBAeTCA TOJNBKO OfHa (60JbLIass) W3 Harpy3ok: Pa uau Py, Ilpn atom
ans Barpyskn P, Beanuuna KoahbhuumueHTa neperpyskn TDHHHMAaeTCs
n==1, a xo3(p¢HunHeHTa AAHAMHYHOCTH 1] COrJIacHO Ta6GaA. 7(2).

2.19. TIpu onpefesieHUn DACUETHHIX 3HAUCHHH YCHJIHHK B 3/ieMeH-
Tax (YHAAMEHTOB MAIUHH ¢ BPAMAICMUMHACH JaCTAMH B Kaxjoe
OTAEJbHOE COUETaHHE CJeAyeT BKJIOUATb TOJbKO OXHY H3 Harpysok,
COOTBETCTBYIOIYIO AHHAMHIECKOMY BO3AEHCTBHIO MAalUHHL: BEpPTH-
KaJAbHYIO (JAeACTBYIONLYI0 BHH3) HJIH FOPH3OHTAJIbLHYIO.

B pacuerax (pyHmaMeHTOB HOJA TYypOOMAalIMHH B JIOG0E M3 3THX
COYeTaHH CJeAyeT BBOAHTD MAONOJHAUTENLHO THATY BAKYyMa B KOH-
JeHcarope.

CoueraHye, B KOTOpOe BXOLHT MOMEHT KODOTKOTO 3aMHIKaHHS
My, aBasercs OcOGHIM.

HarpyskH, cOOTBeTCTBYIOHHE AHHAMHYECKOMY BO3ACACTBHIO Mallld-
HB, OTHOCATCSI K KaTerOpPHH KPaTKOBPEMEHHHIX,

PaMabHe QyHAaMeHTH MallHH ¢ BPAMlAIOIHMHCA YacTAMH pacCyH-
THIBAIOTCA Ha ABA BHAA OCOGHX cOdYeraHHH Harpysok:

a) nepBoe, B KOTOpOe BXOAAT OCOGHE HArpy3kd NpH KOPOTKOM 3a-
MBIKaBHH B 3/JIEKTPHUECKOfi MallHHe HJH JApyrae aBapuidHbHe Harpyskd
P4, KOTOpDHE YKAa3HB2IOTCA B 33JlaHHH Ha NPOEKTHPOBaHHe (HArpysKH,
BHI3EIBAEMble PEIKHMH HAPYIICHHAMH TEXHOJIOTHIECKOro mponecca, Bpe-
MEHHO# HEHCIIPAaBHOCTHIO HJIH NOJIOMKOR 0GOpYAOBaHHA);

6) BTOpOE, B KOTOpPOE BXOAAT cefiCMHYEeCKHE BO3ACHCTBHA.

JluHaMuyeckHe HArpyskH, CO3ZaBaeMble MAaIlUHHAMH H ONpelRefisieMbie
no ¢opmyae [48(3)], B oco6oe coueraHue HArpy3oK, B KOTOpOe BXOAMT
ceficMuueckoe BO3AEHCTBHE, He BKJIOWAIOTCH, @ B OCOGHX COYCTAHMAX, B
KOTOpHE BXOJAAT aBapHiiHHe HATPY3KH, YUHTHIBAIOTCA TOABKO B Tex
TOuKax, I'le aBapHNHHe HAarpyskd He 3ajaHH.

Ilpu pacdere QpyHAaMeHTOB MAWHH HAa 0COGOe COUETAHHE HATPY3OK
pacueTHbe¢ BeJHUHHH KPAaTKOBPEMEHHHX HArpy3oK HJIH COOTBETCTBYIOIIHX
UM YCHIHESL JO/KHH YMHOXATbCH Ha Ko3bdpunuent coueranuii ne=0,3,
KpOMe CJIyuaeB, OTOBODEHHHX B HODMaxX IDOEKTHPOBAHAA 3RaHHA H co-
OpYXKeHHHl B CeHCMHYECKHX DafoOHax.

IlpuMeuanne. [IpH NpOEKTHPOBaHHH GYHAAMEHTOB 0C06O OT-
BETCTBEHHHX MAUIKH, K KOTOPHIM npefbABifAeTcs TpefoBaHHe ceficMo-
CTOMKOCTH, NMapaMeTpHl ceficMHyecKHx KoJeGaHMi ¢yHZaMeHTa Ha YypoOB-
He ONHpaHHA MAaUIHHH ONpelAeNsIOTCd AHHAMHYECKHM pacyeTOM ¢ Hc-
N0JIb30BAHHEM aKCeJIepOrpaMM.

2.20. MoHTaXHy!0 HOPMATHBHYIO HAarpy3Ky Ha BepXHell ILmuTe
dyniavenTa cjelyer NPHHHMAaTh IO 3aAHHIO Ha NPOEKTHPOBaHHE,
HO He MeHee 2 rc/m?; KO3drpWIOMEHT Neperpys3kd AJid Hee ciepyer
OpHEHMATE #=12 u K03dPHUHEHT AAHAMHYHOCTH N=1.

Harpysku npu rHApaBJHYECKHX HCOHITAHHAX MALIHH, KOTOphie YKa-
3bIBAIOTCA B 3aZaHHH HA NPOEKTHPOBAHHE, C/ENyeT OTHOCHTbL K MOH-
TaXXHEIM Harpy3skaM H Ko3$(HOHEHT neperpysku NpHHEMaTh n=1,1.

MonTaXKHHE HATDY3KH YIHTHBAIOTCH B COYCTAHHHAX C NOCTOSHHBIMH
H ceficCMHYeCKHMH HarpyskaMH, B cogyeTaHHAX, B KOTOpHle BXOAAT NHHA-
MHYECKHE HArpyskH OT MAIIHHH, MOHTaXXHHE HAarpy3kH He YUHTHBa-
10TCA.

B OTACJLHHX CJIy4Yasx NPH PEKOHCTPYKHHH AeHCTBYIOUIHX NpeAnpH-
ATHH paspellaeTcss CHHXKATh BEJNHYHHY MOHTAXHOA HArpy3kH Ha Bepx-
vefi uinTe GyHAAMeHTa, NPHAHMAs ee MO 3aJaHHIO Ha HPOEKTHPOBaHHe,
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HO He MeHee | Tc/M2, O ueM AQJDKHO GHThL YKa3aHO B Pabouux yepre-
JKax H Han@caHo Ha ¢yHAaMeHTe.

2.21. [{na ¢yHaaMenTOR MauliH C BPALIAOLIMMHUCA YaCTAMH C
yHCJIOM 0GopoToB B 1 MuH Goipine 1000 pacuer xonebannfi  jpony-
CKaeTcsi He NPOH3BOAHTD.

2.22. Pacyer Kone6GawHih ¢yHIaMeHTOB BCeX BHAOB MallMH ¢
BpaulalOMHMHACA JACTAMH CBOLHTCA K OfIpeReNeHHI0 MAKCHMAaJIbHOH
AMIJIATYAN FOPH30HTAJBHHX (NONepeyHHX) KomeGaHuji BepxHeH niM-
Tl (AN paMHHX (GYHJAMEMTOR) HJIH BepXHed rpaunu dQynpamenra
(A8 MACCHBHHX M CTEHUATHX (pYHAAMEHTOB); pacier cACLyeT Npo-
HM3BOJAMTL B COOTBETCTBHM ¢ TpeGoBamMsmu nm. 1.35 (1 mpun. 1) —

1.35 (9 npua. 1).
Pacuer amMminTyA BePTHKAJbHHX KOJe6aHAH, KAk NpPaBHJO, He

pPOU3BORHTCA.

2.23. Tlpu pacyerax rOpH3OHTAJNbHHX KoJeGanul (cMm. m 222
rnagn CHaull 1I-17-79) BeavuuaAn pacyeTHHX JHHAMHYECKHX Ha-
rpysok Pr, TC, ciaefyerT onpeReNATH B COOUTBETCTBHH ¢ TpeGOBaHH-

samu mn. 1,35 u 2.15 rnasw CHuII 11-19-79.
2.24. Pacuernbie 3HayeHus aMOJHTYJA KoJeGaHHA AOJKHH GHTb

He GoJee MAKCHMalbHbIX NPEAENbHO RONYCKAEMHX, YCTAHABAHBAEMbIX
B 3aZaHHM Ha [IPOGKTHPOBaHME, a NOpH HX OTCYTCTBHH — HO
ra6a. 9(4).

Ta6aunua 9 (4)

MakcgManbHue opeAenbHO
Uncno 060pOTOR MaWMHL N6 B | Mam | ACTYCKAGMDIE AMATHTYAR KO-
AeGauni An ,» MM
Qr 1000 o 750 0,1
Memnee 750 po 500 0,51!5
0,

Megee 500

3agaude Ha NPOEKTHPOBAHHE, HCXOAA H3 TEXHOJOTKYECKHX Tpe6o-
Ban#i, MOMKET OrpPAaHAUMBATh 3HAYEHHSI MAKCHMAJBHHX Hpefe/bHO HO-
nycKaeMbly aMIJHTYH KoJjieGaHnii BeJJHGHHAMH 6OJice HH3KHMH, HY€M IPH-
BejeHHnle B Ta6a. 9(4).

B 3TOM clyuae peKOMEHAyeTCs BHNOJHATL GoJiee AETalNbHBIH pac-
qeT (QyHJaMeHTAa Ha KojeOanH# KaK B FOPH3OHTAaJbHOM, TaK H B Bep-
THKaJbHOM HaNpAaBJieHHfAX, ¢ Y4eTOM NOrJOIIEHHsT KOJeOAHHZ B KOHCT-
PYKUHH (yHAAMEHTa K OCHOBAaHHH.

Insi MacCHBHHX H CTeHYATHX (YHIAMEHTOR BLINOJHSETCHS pacuer
BbIHYZAEHHBIX KOJeGaHHM Ha I'pYHTOBOM ocHoBamdH, [IpH sTom xapak-
TEpHCTHKH, Onpefeisiolilie yHPyrHe CBOAcTBA H AeMIQHPOBAHHE I'DYH-
TOBOTO OCHOBAHHEA UPH KOJEGAHHAX, CielyeT NPHHHMATH O AAHHHM IO-
JeBHIX HCHHTAHMH.

Oas pamebx GyHAAMEHTOB BHIIONHAETCH PACUET BHHYKACHHBIX KO-
JeGaHufi NPOCTPAHCTBEHHON pamu. Pacyersas cxema JpMHHMAETCA B BH-
Je CTepXKHEBOH CHCTEMH ¢ pacfipeleIcHHHIMH HJH COCPELOTOYEHHBIMH
MaCCaMH.

Pacuer BLIDOJIHSAETCA C YYeTOM PEKOMEHJAAUHI HROPMATHBHEIX KOKY-
MEHTOB N0 NPOEKTHPOBAHHIO KOHCTPYKUHA, HCTIHTHBAOIHAX AMHAMHYG-
CKue BO3AeHCTBYSA.
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NIPUMEP PACYETA ®YHIAMEHTA [Of, MAIUHHBI
C BPAIIAIOIIMMHCS YACTSMH (PE3EPBHBIF
BO3BYUTEJID)

Hcexoaunie AanRme

Peseppunifi Bo36YAHTENb 3JEKTPOCTAHUHH COCTOHT M3 PACHOJIOXKeH-
HEIX HAa OXHOM BajJy reHepaTopa NOCTOSIHHOI'O TOKa R 3JIeKTPOABHraTe-
Jas. XapakTepHCTHKA MAaUIHHH OpHBEAeHa B Ta6a. 10,

TaG6amua 10
HauMenoBanue TenepaTop JiBHraTenb
Tun I'TIC-3000- JIA3-1818-8¥VU
7504
Momsocts N, xBr  (soMunanbuas/|1600/4100 2000/5600
tdopcHpC 304HAas)
Uscao o6opotos, n, o6/Mus 745/746 745746
Bec Bpamalomuxcs yacredi, Q, kre  |7000 6700

CxemMa pacno/lOXKeHHs M BEJHYHHH CTATHYECKHX HArpy30K OT Ma-
ITHHH B COOTBETCTBHH C 3aBOACKHM 3afaBHEM NDHBENCHH Ha raGapHT-
HOM uepTexXe ¢yrAamenTta (pHC. 6).

445 1250 1200 1280 1350 475
1
. 795 900 | 700 , 300 880 | 980 545
Gy=451C 1 —t
Q,=3,61c | Gy=5r¢ G5=4716
\\ — I/ {.
\ ~—o— — —H—- —4
sl o 1 - Gy=410
[ & =
*2 R \ ) & E QJ—J,‘}TL' §
" 5 gk d B
it gk
ol 8 S 6,=7,77¢ S
“Z’ N 8 Q,=6,71¢ S
—— —— —oft o —F - —O
LJ \ L
N6y =510 . NGy =4,T7C

Puc. 6. dyHaaMeHT pe3epBHOro BO36yAuTeau (nAam co CXxemod
PacnoNOXKeHH CTATHYECKHX HArpysox)

B ocnoBarrH dyHZaMeHTa 3aJIeralOT CYIVIHHKH TBEpAHE, NOJAYyTBEp-
Jbe H TYromJacTHYHHE, NOACTHJIAeMHe IJOTHHMH MbJIEBATHMH HECKa-
mu, CpeHufi MOAY/b jepopMalHH rpynToB ocHoBaHHs E==350 Krc/cm?.
PacuetHoe xaBieHHe Ha ocHoBaHue K=42 krc/cm2.

69



70

6)

a)

. ’ ——1
| S
2 : (5 . s ) .
§ P4 / =
‘/‘ ' "~/ b /b "i. "
245 | r IIJJ ! 15 5(1,,H A24S
S
1
L)
Lot I L .JL\,J_
4534001 1050 1015 0r 1085 17180 70| Dr.'?i
L
[
5
i
y4
00 100 !
[
:
]
s <
\g,.
S
w
A - - L\
a6y 7100 1100 B0
1 1
S
<2 i Pac. 7. PysxaMenT pesepsioro ¥o3-

6yaurens
(a — nponosnpEMD paspes, 6 — do-

flepedamf pa3pes)



Bu6Op KOHCTPYKLUHH H pa3MepoB (yHIAMEHTOB

laGapurHbie pasMephl ¢yHRameHTa (mjanHa 6,5 M, WmpHHA 4 M,
BHICOTA OT Be€pXa HHXKHEH IIHTH 6,61 M) DOPHHAMAIOTCA HCXOAS H3
rabapuTOB M KOMIOHOBKH OGODYAOBAaHNS, NpPHBEJEHHHX B TEXHOJOTHYe-
CKOM 3aJaHHH Ha NPOEKTHPOBAHHE,

KoHcTpykuus (yHAaMEHTa NPHHHMAETCA DAMHOH, MaTepuasa — Xe-
Jae3o6eton Mapkn M 300. Kononsn ¢ynnameHnTa BHIOJMHAIOTCH cB6Op-
HbIMM H3 YHH(HIHDOBAHHHX 3JIeMEHTOB ceyeHHeM 40)>(40 cM H mauHOA
5,3 M, HHXKHAS DJAHTA ¥ BepXHHe NPOJOJbHEIE H NOonepeunbie Gaaxy
$yHIaAMEHTa BLHIIOJHAIOTCS B MOHOJHTHOM XeJie306eTOHE.

Pasmepn HHXHeli NJMHTH GyHAaMEHTa MPHHHMAIOTCH MO YCJIOBHAM
KOMIIOHOBKH: AJiHHA — 6,5 M, LIupHHA — 4 M, TosmuHa — 1 M. IIpogoss-
HBlfi W monepeuHblll paspe3n dVHIamenTa moKa3aHul Ha pHc. 7 (a, 6).

Buluncsienne Harpysoxk

Harpy3ku or 06OpYLOBaHHA NPHHHMAIOTCA MO 32JaHMIO HA IIpPOEK-
THpoBaHHe, Pa3MellleHHe H BeJIHYMHH CTaTHYECKHX Harpy3ok OT Beca
HenoABHXHHX (; W Bpamawomuxcs Q; gacrell npuBefeHHl HA pHc. 6 W
B Ta6u. 11.

B ta6a. 11 npuBeseHH HarpysKu Ha Ionepeynble paMH (GyHZaMeH-
Ta OT Beca KOHCTPyKnmi H oGopyaoBamHs, B Taba. 12 — xapakTepucTd-
KH ceyeHH}t 5JeMeHTOB (bVHAaMeHTa, neoGXOAMMEHeE IJis Dacyera Kole-
Oaurf dvHAaMEHTa M DacyeTa €ro 3JEMEHTOB HAa NDOYHOCTE.

Pacyersne guHaMpuecKHe HarpyskH JJs pacyeTa ¢yHAaMeHTa Ha
KoJneGaHHs Px (BO3MYILAIONIHe CHJIH) ONpejessioTC B COOTBETCTBHH C
vkasauusamu nn. 1.35 r 2.15 {dbopmyaa [104 (29)7):

Py =n P¥;
s

Py =Pl=p 2 Q:;
=]

n=1;, p=0,15;
P} =0,15-3,6 =0,54 ¢, P =1.0,54=0,54 rc,
5 =0,15.6,7=1 1c, Pa=1.1=1 1c,
P3=0,15-3,4=0,51 7c, Pyy=1.0,51=0,51 rc,

PP=2PK=2105 TC.

Pacyernas auHamMHuecKkas Harpyska Ads pacyeTa ¢yHnaMeHTa Ha
npoyHocTb Pn (9KBHBaJIEHTHAS CTaTHUeCKas Harpyska, 3ameHsollas
IWHAMHYECKOE BO3JEACTBHE MAlRHW) onpejeaserca mno dopmyae
[48(3)], nn. 1.38, 2.13, 2.14

Pa=nnP% mp=6; nr=2; n=4,
BepTHKaJAbHHE HArpy3KH: Topu3oHTaNbHBle HArPY3KH:
PPl =4.6.0,54 =13 1c, PT'=4.2.0,54=4,3 1c,

PR2=14.6-1=24 Tc, PI?=4.2.1=38 1c,
P =4.6.0,51 = 12,2 Tc. P°=4.2.0,51=4,1 Tec.
7
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Tab6auua 11

HopmaTtuB®ElE HATPYSKH, TC

PacueTHEle HarpyskH, Tc

ITone- Bec KOHCTpYRUHHA Bec oGopynosaHus
peyHas AneMeRT B o Beero KOl:lﬁ{'l;‘PYK- Ot;ogigo- B
b atalo- cer aHHe ro
pama CS;?TT” Ha6eTonka Bcero uzggig Heng::,g;mme n=1,l1 n=1,2 °
1 Pures 2,4 0,6 3 3,6 4,5 11,1 3,3 9,7
[Tponoan- 1,22.2 ( 0,35-2 3,2 — 05-5.2=5 8,2 123,9 3,5 6 27,6
Hoie Ganku =5
KonoHHE! 2,3.2 — 4,6 - —_ 4,6 5,1 — —
2 Pureas 1,86 0,1 2 6,7 7.7 16,4 2,2 17,3 —
Mponoas- 1,98.2 1 0,54.2 4,9 — 0,5 (5+ 14,6 | 35,6 5,4 11,6 | 41,6
Hule Ganku +4,7) 2=
=97
Konouuut 2,3.2 — 4.6 — — 4,6 5,1 — —_
3 Purens 2,1 0,6 2,7 3,4 4 10,1 3 8,9 _
Tiponoas- 1,33.21 0,36.2 3,4 — 0,5-4,7-2=1{ 8,1]22,8 3,7 5,6 26,2
Hble GaJKH =47
KonoHH: 2,3-2 — 4,6 — —_ 4,6 5,1 — —
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Ta6anga 12

TMonepeunHoe ceyenue
Ilone- Sz- e,, s e2
P Snevert AN pawepn, w | Touans  (Momentmmep- | ;| pop | w0 | A
1 | Purems 2 0,6456X0,6 0,48 0,0116
[pononsuele 6aiKH 1,62 0,5 0,6 0,3 —_ 14,2 | 586 | 2,5 3660
Konouun 5,7 0,40,4 0,16 0,0021
2 | Pureas 2 0,63X0,6 0,37 0,0113
MpoaonsHue Gaaku 2,64 0,56X0,6 0,3 — 13,8 | 585 { 0,03 0,5
KonoHua 57 0,4%0,4 016 0,0021
3 |Purem 2 0,705 0,6 0,42 0,0127
[TpononrHute Ganku 1,74 0,5X0,6 0,3 —_ 15,6 | 588 | 2,61 4005
KOoNOHHH 5,7 0,4X0,4 0,16 0,0021
sg = s$p=
=1760) = 7665




Harpyskn OoT KOPOTKOrO 3aMEIKaHHS.
B cBfia¥ ¢ OTCYTCTBHEM B 3aJaHHH HA MPOEKTHPOBAaHHE NA2HHHX O

MOMEHTe KOPOTKOr0 3aMLIKAHHSi HODMATHBHas BelmunHa My -ompeje-
Jastercs mo ¢dopmyne [107]
10N

H—-———
M; = .
7p
B pacuere yYMTHBA€TCH HOMHHAJbHOEe 3HAYEHHE MOILHOCTH MAIUH-
#ul. [lo renepartopy:

10. 1600
n__ U - —1- —9.
My = 745 =21,6tem; n=1;, n=2;

k=1-2-21,6 =43 1c-Mm.

BepTtukanonas narpyska Nx=Mx/f, roe [ — paccrosinne MeXZY LeHT-
DPaMH NOALKITHEKOB

43
Ng = 2.4 = 17,9 Tc.
Tlo 3aeKTPOABHIaTEMIO:
10-2000
M = *Ts— = 26,9 TC-M;
M,=1.2.26,9=053,8 Tc-M;
53,8
N, = ——— —
I 2.3 23,4 Tc

XapaKTepHCTHKH NOAOIIBH (pyHAAMEHTa
H LeHTPHPOBaHHe HArpy3oK Ha OCHOBaHHe

[lromans mogoumBu F=6,5)X4=26 M2

MoMeHTH HHepPUHH NOJOLIBH:

OTHOCHTEJIbHO NPOAOJbHCH OCH
6,5.43

J=J,= = 34,7 u4;
AT M
OTHOCHTENLHEO NONepeyHod OCH
4.6,58
J = > :9 4.
x 12 115 M*;

OTHOCHTEJILHO BEDTHKAJNBHORA OCH (NOJSDHLIA)
J¢ =34,74 91,6 =126,2 wm*,
CymmapHas marpyska Ha OCHOBaHHe IO MOAOIIBe QyHAAMEHTa (Bec

uauml;u, BEPXHHX 6anoK (yHAaMeHTa, NMOJHHE BeCc KOJOHH H HHXKHed
NAMTH):

2G"=23,9435,6422,846,5-4.1.2,5 = 82,8 4 65 = 147,3 Tc.
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CpenHee craTHYecKoe AABJEHHe Ha OCHOBaHHe (yHAaMeHTa:
¢ 147,3
Pep=——F— = —— —=>5,7 1¢/m%;
Pep < Momy R=0,8-1.42 =33,6 7c/md,
ITomoxenne Oo6ulere NEHTPA TAMKECTH MAIIAHEL H QYHAAMEHTa
o _ 23,9.0,695+35,6-3,16 + 22,8.5,805 + 65,0-3,25
bar = 147,3

= 3,22 ™.,

DKCHeHTPHCHTET OGWIero LEHTPa TAKECTH Mamuuu u Gyumamenta
H [EHTPa TSAXECTH MJIOWIAfH NOAOMBH (QYHZAMEHTAa COCTABISAET:

Ay=3,26—3,22=0,03 m;
Ay 0,03

= = 9
L 100 6.5 100=10,46 %.

OTHOCHTEAbHH SKCHECHTPHCHTET MEHbIe NpejeibHOH HOPMaTHBHOR
peaHuHHH 5%.

Onpe,zr,enelme JAHHAMHAYECKHX XapaKTE€PHCTHK OCHOBaHHA

Kosbdunuentsl ynpyroro paBHOMEPHOTO CKaThs B CBA3H € OTCYT-
CTBHEM 3KCIEDHMEHTAJbHHX  AAaHHHX oOnpefielsieM B[O ¢opmynaM

149 (4)1—152(N1:
10
): 1,2-3500 (1 + ]/_;6_)=asoo TC/M3;

bt (14 T

Cp=2C;=2-6800=13600 Tc/m?;
C,=0,7C,=0,7-6800 = 4760 7c/m?;
Cyp=C;=6800 Tc/m?.
KoapdumnuenTH XKEeCTKOCTH OCHOBAHHA ONpefeasioTca no dopmy-
nam [53(8)}—[56(11)]:

2= C, F =6800-26 = 177-10% 1c/m;

Kq,= Cq, J =13600-34,7 = 472-10% 1¢c.M;
Ky =Cy F =4760-26 = 124.10% tc.u;

Ky = Cy J, =6800-126,2 = 859-10°® tc.m.

Fy
F

KoahpHIHEHTE OTHOCHTENBHOTO AEGMN(UPOBAHUA AJAS YCTAHOBHB-
{IHXCA (F3PMOHHYECKHX) BepPTHKAJbHHX, TOPH3OHTAJLHHX H BpallaTteb-
(-([uzx( Kc)u]xeﬁaﬂuﬁ onpefenaiorca no dopmynam [57(12)], [60(14)]—
62(16

0,7 0,7
= Ve~ Vea DO
g, =0,68,=0,6.0,290=0,174;
£, =0,58,=0,5.0,20 =0,145;
§p=10,38,=0,3-0,29 = 0,087,
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Onpenenenne TeOMETPHUYECKHX XapaKTEPHCTHK
H KO3()(HIHEHTOB XECTKOCTH KOHCTPYKUMH (GyHIaMeHTa

Pacuernasi BHCOT2 KOJOHH
h;=5,7+0,3=16 M.

PacueTHun#t npoJer purejef
;=0,9.2,6=2,34 M,
BuicoTa ¢yHAaMenTa OT BepXHell I'pDaHH HHXHEH MJHTH X0 YPOBHSH
ONMHMpaHHA MAIHHH
h=05,740,6=6,3 m,

IMonoxenne LeHTpa TAMKECTH BEpXHEH MAHTH (PYHAAMEHTa BHYHC-
JseTcs NPH ydyeTe HAarpy3oxk OT NomepedHHX pam B /3 Beca Konomm

2.4,6
G’l‘ = 23,9 — '—3— = 20,8 1c;

2.4.6
G5 = 35,6 — ~— = 32,6 TC;
2-4,6
G =23,3— — = 20,2 1¢;
Z G}' = 20,8 4-32,6 + 20,2=173,6 TcC;
h= 0,445 M3
Ya=2,91 M;
ys = 5,555 M;
20,8.0,445 - 32,6.2,91 4-/20,2.5,555
Ya.01= 73.6 =2,94 M;

e —=2,94—0,445=2,5 m;
e —2,94—2,91=0,03 u;
eg = 2,94 — 5,655 = — 2,61 M.
Paccrosinug B0 ocefft KpafiHHX MOXIIHIHHKOB
em = 2,94 —0,4456=2,5 M;
ens = 2,94 — 5,525 = — 2,585 m;

luake = €ng = 2,585 M.

BesnuHHB K03 @HIUEHTOB KECTKOCTH nomepeyHhlx pam ¢yHAa-
MeHTa ompemensiorcsa no ¢opmyiam [11 (8 mpun. 1)]—[14 (11 npua.

1)]. Pesyabrath pacuera (3nayeHns Si Sj, S?p ) npHBeAeHH B TabJIH-

ue 12
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KoadpunueHTH *ecTKOCTH KOHCTPYKIHH (yHAaMeHTa

1 1
Se="7 R B S
K ' K, + s? 124-10° © 472.103
= 1520 Tc/M;
l l = 7600
Se=""71 = ] [ — 7600 me-m.
< T +
Ky = S 859-108 ' 7,67-10%

Kosdduunenrn orHocHTeNbHOrO AeMOGHPOBAHHs ONpejealoTcd 10

<dopuynam [15 (12 mpua. 1)] u [16 (13 mpua. 1)].

. 1 6,32
8, = 1520 (0’174 2a.100 TOM o e T o610
=0,064;
§'-——7600(0 087 ! + e.1 )=005
® ’ 859.108 2.7,67-103 AR

Pacyer xose6aHuit QyHIaMeHTa

Onpepenerne co6cTBeHHBIX YacTOT KojeGannit pynsamenra

BruuncaseM Maccy cHCTeMH arperaT — ¢yHAAMeHT H MOMEHT HHep-
LHH 3TOH Macchl OTHOCHTENbHO BeDTHKAJBHOH OCH, mpoxoisimefi geps3

LOEHTP TAXEeCTH BerHeﬁ NJIHTH

My=———=—"—""—=7,b TC.C?/M;

8y =0,1.7,5.62 = 27 Tc-M-C2,
Kpyrosse yacToTH KoJMe6auuii GpyHAaMeHTa
1520 _
b=l 75 =3

7600 -1
L\p = 57 = 16,8 ¢ .

Kpyrosaa uacrora BpaiieHHs MamHHH
©=0,105.745=78 ¢~ 1,

Onpenenenne aMIIHTYX TOPH3OHTANBHO-KPYTHJLHHX

KoJeGaHu

BepXHel MAHTH (YHAaMeHTA BHIOJHseM no ¢popmyaam [4 (1 npmua 1)]—

(8 (5 mpma, 1)]:

cT _ Pr Lyaxce _ 2,05.2,585
4 ="gs, = 27600

=0,35-10"2 paa.
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AMNIHTYRa TOPH3OHTANBHHX KOMEGaHHA MEHTpa THIKECTR BepXHeR
JIHTH

1,35.1073
A .3

x = 78% \2 78¢
— . : ]
‘/(l 14,3%) +4-0.064 14,3

Amnautyna (yron NoBopoTa) BpaHIaTeNbHHX KoJdeGaHHA Bepxuefl
NJIHTHI

= 47.107% u,

0,35.1073

Ay =
788 \2 78
— 0,052
‘/ (1 16,82) T4 e

AMIINTY2a 10PH3OHTAJLHO-KPYTHJALHHX KoJeOGaHHE BepxHell MIHTH
dyHraMeHTa

Ar= Ay + Ay haxe = 47-107° 4 17-107%.2,585 =91.107% M=
= 0,091 MM < Ay =0,15 MM,

= 17.10¢ pan.

Mposepka Ha NpPOYHOCTL OTHEJBHHX SJeMenTos (QyHzaMenta mpo-
M3BOJIHNTCA B COOTBeTCTBHM C <«HHCTpYKNHe# MO pacueTy HecyIMHX
KOHCTPYKUMHA NPOMBIIIEHHHX 3/aRHA H COOpPyXeHHit Ha NHHAMHYECKHE
uarpyskm», M. Crpoiiusgar, 1970; mpH 3ToM chaeayeT HCNOJb30BATH
naHube Taba. 11 # 12 Hacrosmero PykoBozacrsa.

3. ®YHIAMEHTbI MAIHMH C KPHBOIIUIIHO-WIATYHHbIMHU
MEXAHH3MAMH

3.1. TpeGoBaHHsi HacTOSIErO pasjesa pPacnHPOCTPAHAIOTCA HA
npoeKTHpoBaHKHe (YHAAMEHTOB MAIHH C KPHBOIUIHIIHO-WIATYHHbLIMI
MeXaHH3MaMH MOIIHOCTBIO OGosaee 50 kBT, HMmelolnx HeypaBHOBe-
IeHHbI® CHJIH K MOMEHTH, B TOM YHCRe, NH3eJedl, NOPUIHeBHX KO-
IPeccOpPoOB, MOTOP-KOMIPECCOPOB, JICCONMMJBHHX paM, JOKOMOOH.Ie:d
H T. I. MaIifH.

Bo3MymiaiongMiH HarpysKaMH, BH3HBAIOIMHMH BHIHYXAEHHHE KO-
aebanns QyHAaMeHTOB MAalIHH C KPHBOLIHOHO-IIATYHHHIMHA MeEXaHH3Ma-
MH ABJSIOTCA HEYPABHOBEIUeHHHE CHAHW H MOMEHTH CHR HHEpIHH
BpallalOUINXCss H IOCTYNATeJbHO-ABHXKYUIHXCA 4dacTei KPHBOHIHIIHO-
(HIATYHHOrO MexaHh3Ma (KpHBOWIHNA, IIATyHA, INTOKA, MOPIIHS), 33BH-
cfillHe OT YacTOTH BpallleHHsT Baja MalIHHLL.

MawuHe, B YacTHOCTH KOMIIPECCOPH, HMEIONIHEe YDaBHOBelIeHHbE
CHJIbl MHEpLMH (ONNO3UTHHE) AHHAMHYECKOMY pacueTy #e TNojjiexKar M
tpe6oBanua CHuIl I1-19-79 Ha HHAX He pacHpOCTPAHFAIOTCH.

3.2. B cocraB 3afaHAs Ha NPOeKTHpOBaHHe (PYHAAMEHTOB Ma-
wHg, ykazaHuex B 0. 3.1 raasw CHall 1I-19-79, kpome matepna-
JIOB, NepevYHCIeHHHX B I, 1.4 3TOA IrNaBH, AOMXKHH BXORHTb CJeAY-
oluHe  AaHHwe:

a) HCpPMaTHBHHE 3HaYeHHd pPaBHOJAEHACTBYIOHIMX HeypaBHOBe-
WeHHHIX (BO3MVIIAIOIIHX) <HJI B MOMEHTOB NepBOfi H BTOpOfi rap-
MOHUKH OT BCeX uuamHpapoB wmamuus (cM. n. 3.17 raasw CHull
11-19-79), Mecra NpHAOKEHHA CHA M IUIOCKOCTH AEACTBHA MOMEHTOSB;
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B cJyuae MX OTCYTCTBHA — BCE HeoOXoAHMHe JlaHWLe A% HX OI-

pejiesIeHHA;

0) paccrosHHe OT OCH IJIaBHOIO BaJa MallHHA X0 BepxHed
rpand (QyHLAMEHTa;
B) XapaxTepHCTHKA NPHBOAA (CHHXPOHHHf, ACHEXPOHHHA 3JeK-

TposBMraTeb B T. IL).

Kax npasuJo, HOpMaTUBHbIEC 3HaleHHs AHHAMHYCCKEX Harpys3ok OT
MalWi¥H ¢ KPHBOIIHNHO-IWIATYHHHIMH MEXaHH3MAaMH S3aJaI0TCs 3aBofia-
MH — M3TOTOBHTENIAMH MallHH H BKJIIOUYEHH B 3allaHHe HA MODOEKTHDNO-
panue. IIpd OTCYTCTBHM 3THX MAAHHHX B 33KaHHH HA NPOEKTHDOBaHHE
WIH B CJAyiae HeoOXOJHMMOCTH HX YTOUHEHHS., 3HAYECHHH BO3MYIIAIONINX
CHJL H HX MOMEHTOB MOI'YT OHTb OmpeleJeHn PacyeTOM.

Boamymaiolliie HarpyskH, ZAeHcTBylomiHe Ha (QYHAAMEHTH MHOro-
UUJHHAPOBHX MalUHH C KDHBOMHNHO-IUATYHHHMH MEXaHH3MaMH, OmDe-
AeJSIIOTCST TeOMETPHIECKOR CcyMMON BO3MYINAIOMEX CHJ, Pa3BHBaeMbiX
KaXIbiM LHJIHHADOM, H HX MOMEHTOB, 33aBHCAUAX OT PAacnoJOXeHHSA
MalMEN Ha ¢$yHAaMenTe.

Cocrapisioliiie BO3MYIISIONHX CHJA TEPBHX ABYX TapMOHHK IS
KaXA0T¢ UHJIHHApPA B IVIOCKOCTH JAeHCTBHS KPHBOUIHNIHO-IWIATYHHOTO
MexaHH3Ma @Q; (10 HampaB/eHHI0 CKOJbXeHHS NOpWHA) H P; (nep-
[NEeHIHKYJAAPHO STOMY HANDABJEHHIO) ONpeACHRIOTCH INo GOpMynaMm:

Q: = Ry @® [(my; + myy) cos (0 ¢+ ;) +
+a; my; cos2 (0 ¢+ By)]; [108)
Py =Ry @ my sin (0t +B;), [109)

rie i— HOMep HHJIHHApaA,

( — KPyroBasi 4acToTa BpallleHHs IJIaBHOTO Ba/ia MalUHHH,.C~!;

t — Bpems, Cc;

B; — yroa 3aKIMHUBAHHA i-T0 UHIHHAPAa (YroA MeXAYy KpHBOIHIOM
NepBOr0 UMAMHAPA H KPUBOUINNOM PACCMAaTPHBAEMOro i-ro0 NHJAHHADA),
paa.;

R¢— pajanyc KpHBOLIHOa, M;

Lo — AANHA WIATYHa, M;

Ma, Mp-— MAacCH 4acTeli KPHBOHMIHNNO-UIATYHHOrO MeXaBH3Ma, TC:C2/M,
npliBeACHHble COOTBETCTBEHHO K Naably KPHBOWRNA H Kpeduxondy, on-
pelenseMHe no ¢dopMyaam

{

g R, L, Ry
1 LY.
mB—- g (Gz+ Lo Gs). [lll}

Ry — paccrosiide OT ocH BpAIlleHHA 10 HeHTpa THXKECT# KPHBOILHNA, M;
G —Bec KpHBOWIHNE, TC;

Li-—paocro;mne OT HCHTPA TAXKECTH WAaTyHa X0 NaJbIla KpABOINHDZ,
M;

G; — Bec wartyHa, TC;

Rn-——paccmmme OT IEeHTpa TAXKECTH INPOTHUBOBECZ 10 OCH BpallleHHs,
M;

Gy — Bec npoTHBOBECA, TC,
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G2 —Bec BO3BpPaTHO-MOCTYNATeNbHO  JBHXYMHXCH dYacreft (IopmiHSA,
wToKa, Kpefinkonda), TC.

B MHOrOINMJHHIPOBOR MallHHe CYMMAapHHeE COCTaBAsIOLINE BO3MY-
{{a0IIHX CHA IIpH JIHHEHHOM TOPH3OHTAJbHOM PpaCnoJdOoKeHHH IHJIHH-
JpOB Pi’z K JHHefHOM BEPTHKAJLHOM PACIOJOXKEHHH UHJIHHIPOB P:_z
H COOTBETCTBEHHO HX MOMCHTHI, NDHBCAEHHBIE K TOUYKe, OTHOCHTEALHO
KOTOpOf Bpalldercsi KPHBOLHN NepBOT0 UHIAHHApPA, ONPENEeasIoTCS M0
dopmynam:

n
PT = P = R, @ 2 [ (mgz + my;) cos (@t +B;) +

=l
+a;mp;cos2 (of+Pi)1; [112]
PL=P®=R, 0} E Mgz sin (0 ¢+ B2); [113]

=1

n
My=M:=Ro 0 ), [(mas+ms;) cos (0f+B;) +

=2
+a; mp;cos2 (0t +B;) 1105 [114]
n
ME = M2 =R, o* 2 My sin (07 +By) Iy, [115)
i=2

TAe n— YHCHO IHAMHAPOB;

l; — paccTofiHAe OT OCH i-r0 UMJHHApa A0 OCH NEPBOTO WLHJIHHADA;
M; — MOMeHT BO3MYIIAIOMIHX CHJ OTHOCHTEJBHO BEPTHKAJbHOH OCH;
Mz — MOMeRT BO3MYIIAIHX CHI OTHOCHTENbHO FOPH3OHTAJILHOA OCH,
[IepNEHANKYASPHOA OCH IJaBHOTO Baja MAailHHH,

[puMedaHHe 3a oCb y NPHHATA OCb IJIABHOrO BaJa MallHHH,
OCH 2z H X— COOTBETCTBEHHO BePTHKaJibHasi ¥ TOPH3OHTaJbHas OCH,
NepHneHAHKY.IAPHbE OCH FAaBHOre Basa. IIpm YrJIOBOM pacrnoNOXeHHH
LUMJMHIPOB CYMMapHHE COCTaBJSIONME BO3MYIIAIOMIHX CHJI H HX MO-
MEHTOB OMNpEAeNsioTca 10 (GopMynaM:

Py = 2 Py =R, m’z [ (mast my;) cos (0f 4 8; —@;) +

=1 i=1

+a; mpzcos2 (0t +f; —;)] sing;—

n
— Ry 0 2 myy sin (ot - P; — ;) cos @;; [116]
=1

n n
Py = Py =Re 0 D [(ms+my) cos (01 +Br—) +

=] i=]

+a; mg;cos2 (ot +P; — ;)] cosg; 4

n
+ R m’JE my; sin (¢ +B; — ;) singy; [117]

=1



Mx-—-z Piz l;', [“t]

M, = Z Pi ly, (119]

TAE @, — Yroid MEXKAY GChIO i-TO HMIHHAPAZ H BepTHKadbio. OcTanb-
Hele o0o3HaueHHa Te Xe, yTo H B Qopmynax [108]—[115].

[Ipumewanune. Ilpu DpoeKTHpPOBaHHH <GyHJaMeHTa Ciefyer
WMeTh BBEAY, 4T0 B opmyiax [112]—[119] Bosmymiaompme cuam
MOMEHTH NpHBEJAeHH K TOUKe, OTHOCHTENBHO KOTODOA Bpamaercs KDH-

BOUIAN MEpBOTO HMJIHMHADA, a HE K LEHTDPY TSXKECTH vcraHoskd (dva-
IaMeHTa H MalIMHK),

3.3. dyunaMeRTH MalHH ¢ KPHBOIMUHO-IIATYHHHIMA MEXAaHH3-
MaMH cJelyeT NPOEKTHPOBATH MACCHBHBIMH HJH CTeHUaTHMH, a B
OTAeJbHHX CJyd4asx AN MAWIHH ¢ BEPTHKAJBHO PaCHoNOXKEHHHMH
KPHBOWHIHO-IIaTYHHEIMH MeXaHH3MaMH JONYyCKaeTcs TaKXe IpeRy-
CMaTpHBaTb YCTPOACTBO paMHHX (yHIaMeHTOB.

Maccupsnie ¢ynnaMenTn NPEMEHSIOT TNPEHUMYIECTBEHHO [ON Ma-
IIMHL, YCTaHABJAHBaeMhie Ha ypOBHe IOJa NepBOro staxka (pyHzaMmeH-
TH OecnoaBaibroro THna). CrendathHe GVHAAMEHTH DEKOMEHAYETCS
NDHMEHSATH MON MAIUHHH, VCTAHABJHBAaEMHIE Ha HEPEKDHITHH HaA YMON-
BaJoM ((DYHAaMEHTH NMOABAJLHOTO THNA).

Maccupnne GyHEAMEBTH chefiyeT NPOCKTHPOBaTL B BHAE
CIJIOUIHOTrO, KOHCTPYKTHBHO aDMHDOBAHHOTO GETOHHOTO MAacCHBa
¢ HeoOXOZMMLIME NpPHIMKaMH, KOJOAUAMH H OTBEPCTHSMH JAs pas-
MCIleHHs] gacTed MallHHH, OOOPYZOBaHHA H KOMMYHHKaIHA.

Ins HeKOTOPHX THNOB MAIUHH ¢ KPHBOWIMIHO-HIATYHHHMH Me-
XaHW3MaMH4, B YaCTHOCTH KOMIPEOCOPOB, MacCHBHHE (YHIAMEHTH
fecnonBaJIbHOrO THHA MOTYT GHTh BHNOJHEHH B BHAE OJHT TOAUHHON
0,5—0,8 M. TosmmuHa NMAHTH oHpexenseTcs IIaBHHM o6pasom ruyGHHOR
3alesKH (yHAaMeHTHHX GoaToB. ITog MamHHH ¢ KpHBOWIHNHO-IIATYH-
HEIMH MeXaHH3MAMH DEeKOMEHAYeTCH NpHMeHATh cGOpHuhe HJIH cOGOpHO-
MOHOJIUTHHIE MacCHBHHEC (YHAAMEHTH NJAATHOrO HAH GJOYHOTO THNOB,
B TOM YACKE H3 YHH(PHIHPOBAHHHX JHPYATHX OJOKOB.

[Ipn arperpoBaHHH Ha 3aBOjAe — H3TOTOBHTEJE KOMIPECCOPOB C
3/IEKTPOJIBATATENAMH NPHMEHAEMHEe IJA 3TOH Nenu cGopubie Kejeso-
GeTOHHHE ONMOPHBIE TUIATH JOJKHBI YYATHBAaTbCA B pacyeTe KaK BepX-
HAA 4vacTe GynnaMenrta.

B cayuae pasMelleHHsi TAKHX KOMIPECCODHHX arperaros BHYTPH
NPOMHILICHANX 3AaHEA NpH OGOCHOBAHHH pAacyeToM JAONYCKaeTcs HX
YCTaHOBKAa Ha NOJCTHJAIONME CJIOH THIOBHX nojoB. IIpm arom B pac-
YeTe AMILTATYH KoJeGaHHA JOJKHA YYHTHIBATBLCH Macca MNOACTHJAIO-
HIero ¢JOs 10Aa KaK NOJA ONOPHOA HawWTOof, TaK K NpUMHIKalomeR 30-
Hpl Ha paccroaHuA 0,5 M OT rpamell IJIMTHL

Kpennenwe xenezoGeroHAON ONODHOA NJHTH K NOACTHIAIO-
WeMy CJIoI0 NOJNA HNOMKHO OCYUIECTBAATHCA B COOTBETCTRHM C
24379.0—80 m I'OCT 24379.1—80 ¢yHaaMenTHEIME GojTaMy, IO-
nycKalomuMr rayOuny 3sameskH B GeroH wmenee 15 nuamerpoB Goara
(xonmueckne Gontw, GOATH Ha SMOKCHAHOM KJjee H JP.).
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[Ipumeuanne B ciyyae ycraHOBKM arperspoBaHHoro 06o0-
PYAOBAaHAS Ha paMHHiA (YHIAMEHT Kelle306€TOHHYIO OMNOPHYIO IIHTY
cleayeT YYMTHBATh B pacueTe Kak BepxHIOl0 00BA30uHylo MAHTY yH-
IaMeHTa.

3.5. CrenuaTHe (yHAAaMEHTH HaJJEXHT MPOEKTHPOBATb H3
cAeNYIOUNX 3/IeMEHTOB: HHKHeH ¢(yHIaMeHTHOH IJHTH, HPOXOIB-
HEIX M IIONEPEUHLIX CTeH H BepXHedl FOpPH3OHTAJbHOH MKenes3oleroH-
Ho#i nuMTH (HWIH paMH), Ha KOTODOH YCTaHABJHBAIOT H KpemAT Ma-
wuRy. KoHCTpyknus BepxHell keje3oberoHHOR NAHTH (paMH) QyH-
JaMeHTa JOJXHa OHTb HaJeXHO CBS3aHa €O CTeHaMy H ofecneu-
paTh OOIYI0 3KeCTKOCTb (YHAAMeHTa B TOPH3OHTaJbHOH MJIOC-
KkocTH. PasMepH KOHCTPYKTHBHHIX 3JIEMEHTOB CTeHUaTHX (yHAaMeH.
TOB HasHawamor ¢ Y4ETOM TpeboBaHHH,  COAEPXKAIMHXCH
B 3aJlaHHM Ha TPOEKTHPOBAaHHME W B COOTBETCTBHH C JAHHHMH, NDH.
BJICHHHEIMH B Ta6s1. 13(5).

Ta6auua 13 (5)

HopMupyeMuit pasMep 3JaeMEHTOB axa-| OPHEHTEPOBOUHLIE pasMephnl
PRy P uegm ene dyax SJeMEHTOB CTeRuaTHX  ¢yn-
AaMEeHTOB, M

ToJuHa CTeH, d‘.’" . ot 0,6 u GoJsee
TomiunaHa HuXHed (yHIaMeHTHOH IJH-|oT der u Godee
T dnga

BHJIeT KOHCONBHHX Y4YacTKOB HHXHe#l| ot 2,5dna H Menee
¢yHIaMEHTHOR IJIHTH
Bulrer KOHCONBHBHIX YYacTKOB BepXHe#l| o 2 M MeHee
IIJIHTHE
TosmuHa BepxHell nuHTH (yHRamenta|or 0,1 H Gojee

B cBA3H ¢ TeM, YTO MaWHHN ¢ KPHBOMIHIHO-UIATYHHHMH Me-
XaHH3MaMH SIBJSIOTCSE, B OCHOBHOM, HH3KOYACTOTHHIMH, AJs HHX HpPH-
MEHSIOTCH, KaK NpPaBHIO, (YHAAMEHTH C [ODE30HAHCHHM  PeXKHMOM
KoJseGanBi, JJIsI KOTOPHIX YaCTOTH COGCTBeHHHX KoJeGaHMA NpepHina-
{OT HAHBHCUIYJ0 9acTOTy BO3Mymlaioux cuit. IIpn BHGOpe pasmepon
KOHCTPYKTHBHHX 3JieMEHTOB (yHAaMeHTOB CJefyeT YYHTHBaTh, 4TO
colcTBEHHasi 4acTOTa KosileGaHHH (yHOaMeHTa MOXKeT OHThH YBeJHYCHa
nyTeM yBeJMHYICHHA IJIOIARH IOAOHIBH H YMEHbIIEHHA MAacch Ppymaa-
MeHTa.

3.6. ApmupoBande ¢QyHAaMeHTOB MAINHH ¢ KPHBOIIANHO-IIA-
TYHHHIMH MEXAHH3MaMH CJielyer NPOH3BOAHTH B COOTBETCTBHH €
tpe6GopanusgmMu nm. 1.22—1.27 raasu CHulIl 11-19-79,

MaccupHue (¢yHAaMeHTH oGbeMoM Gosee 20 M3, KpoMe TOro,
cjaefyeT KOHCTPDYKTHBHO AapMHpOBATH 1O HapYXHHM GOKOBHIM
rpansaM ¢byHAamenra, ApMHPOBaHHe NPOH3BOJHTCS CETKAMH C KBaj-
paTHuiMH siuefikamn 300—400 Mm H3 cTepxcHei JHAMETPOM COOT-
BeTCTBEHHO 12—16 MM B 3aBHCHMOCTH OT pa3MepoB ¢yHAaMeHTa.
MaccrBHHE (QyHAAMEHTH TNJHTHOrO THIIA HE3aBHCHMO OT HX 006b-

eMa JIOJXKHB HMeTb KOHCTPYKTHBHOE apMHPOBaHHe IO NOAOIBE H
BepxHeli TpaHH (PyHZaMeHTa TOPH3OHTAJbHHMH CETKaMH, TaKHMH 3e
Kak Ans (QyHaaMeHTOB ofbeMoM Gogee 20 ™S

3.7. Huxmioro ¢yHAaMEHTHYIO IJIHTY CTeHYaTHX GyHAaMeHTOB
cienyer apMHPOBATHL BEpXHeH H  HHXHefi cerkamMH ¢
KBaJpaTHHMH  siuefikaMH 300—400 MM H3 cTepXKHefi AHaMeTPOM
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cootBeTcTBeHHO 12—16 MM; muolagp CeYSHHs apMaTypw Haj-
JIEKHT NPOBEPATb PacyeToM [0 TNPOYHOCTH.

3.8. Crennl apMHPYIOT IO BEPTHKAJBHBIM  FpaHAM apMartyp-
HHMH ceTkaMu ¢ pasmepamn sueek 300—400 MM, mnpuuem Bep-
THKAJbHHE CTePXKHH CeTOK Ha3HAaYalOT JHaMeTPOM COOTBETCT-
BeHHO 12—16 MM, a  ropusoHtasibHpie — AuaMerpoM 10—12 wmm.
CeTkH cyieayeT CBA3HBATL MeXay cOGOH NONCpeYHHIMH CTEPXKHAMH
anamerpom 10—12 MM cooTBeTcTBeHHO uepe3 600—800 MM mno
BHICOTE H JJIHHE CTeHEL

3.9. Ha ¢ynnamenTs Mallun JAomyckaercs cBoOGOAHO ONHpPATh
oTAeNbHBe IJIOMAAKH M CTOHKh, a TakXe BKJaJHHE YYacTKH lepe-
KPHTHA (MeXZAY CMeXHHMH (QyHZaMeHTaMH), He COeJHHEHHHE C
KOHCTPYKUHAMH 3IaHHSL.

IIpumeuanne Onnapande OTAGALHHX 3JEMEHTOB KOHCT-
PyKuMA 37aHHs Ha (yHAaMeHTH MaluHH JONYCKAaeTCAd TOJbKC B
BHAE MHCKJNIOUEHHS NPH HaJHUAH CHe[HaJbHOTO OGOCHOBAHHSA, YTO
5TO He YXYAIDHT ycuoBHA paboru ¢yHAaMeHTa MallHHE H KOHCT-
PYKUHHA 3IaHHA.

OnupaHue CTOEK OTAGAbHHX NJOMAJOK Ha (QyHAAMEHTH MAalluH,
JONYCKAETCS, B OCHOBHOM, NPH FODH30OHTaJIbHO AEHCTBYIOIHX IHHAaMH-
YeCKHX wWaTpy3Kax Ha ¢(yHpaaMenT. B cayuae HeoOXOAMMOCTH ONH-
panHs Ha ¢yHAAMEHT MANIMHH 3JeMEHTOB KOHCTPYKIHA 3naHus A0J-
XeH NPOM3BOAHTHECS HX pacueT Ha KojeGaHHS B COOTBETCTBHH C <«HH-
CTPYKUMEHR N0 pacuery Hecymux KOHCTPYKNHH NPOMBILICHHHIX 3AAHHK
H COODYXEHHH Ha AMHaAMH4ecKHe Harpy3ku» (M., Crpofimazart, 1970),

3.10. IIpu orpaHHYeHHHX pa3Mepax IJollaJH OCHOBaHHA RO-

NycKaercs MpeAYCMaTPHBaTh YCTAaHOBKY HeCKOJbKAX OJHOTHNHBEIX
MallMH Ha ofmedi QyHnaMeHTHOA IJHTe TOJNIIMHOH HE MeHee
600 MM. YuacTKH IJMTH MEXAY CMeXHHMH QyHIaMeHTaMH Caeny-
€T apMHpOBATh NOHH3Y M TOBEpXY; KOJHYeCTBO 3TOfi apMaTypu
cleiyeT NPHHHMAaTh H3 pacieTa MHHHMAaJbHOTO [POUEHTa apMHPO-
BaHHf JJf Kene300eTOHHHX KOHCTPYKUEHA B cOOTBEeTCTBHH ¢ Tpebo-
panuamMu raasn CHHIT no npoekTHpoBaHHI0 GETOHHHIX H IXKeJe30-
GeTOHHHX KOHCTPYKIHAR,
Yerpo#icrBo ofiliek  gynpamenTHON NAATH, oOdajalomeR 3HAUH-
TEJIbHOH  JECTKOCTbI0O B TOPH3OHTaJbHOM HANpaBJeHHH, NPEBOCXOAA-
el CyMMapHyl0 KeCTKOCTb OTACIbHHX (YHAaMEHTOB, NPHBOAHT K
yMEHBIUEHHIO aMIVIHTYA KojaeOanHH G&yHHaMEHTOB MallHH C T'OPH30H-
TAJbHHMH BO3MYLIAIOIMHMH Harpy3kaMH, pa6oTalollHXx B JOpe30oHaHC-
HOM pexnaMme, Jlna ¢yHmaMeHTOB MallHH ¢ BePTHKAJbHBIMH BO3MyINa-
IOIMMH Harpy3KaMH [pHMeHeHHe oO6mlefi IUIHTH, BBHAY ee MaJioh
JKOCTKOCTH B BePTHKa.bHOM HanpapjeHHH, MoxeT OHTb He 3ddek-
THBHO.

3.11, [lng MAaccCHBHHIX H CTeHYaTHX (yHAaMEHTOB MAIIHH C
KPHBOIIMIHO-IIATYHHWMH MEXaHH3MaMH He06XOJAHMO NPOH3BOAHTD
pacder aMOAWTYAM BHHYXKACHHHX KoneGannii A ¥ TUPOBepPKy Cpel-
HEro CTATHYECKOTO JaBJEHAS Ha OCHOBaHHE pop B COOTBETCTBHH C
TpeGoBanusivu nn. 1.34-1.36 CHuIl 1I-19-79 ana pamubix  yu-
JAaMEHTOB TeX IKE MallWH JIOJAXeH NPOHU3BOAHTLCA. KpPOME TOTO,
pacyer NPOYHOCTH 3JIEMEHTOB BeDXHEro CTPOeHHs (yHRaMeHTa
(puresiefi, KoIOHH, MJIHTH).

3.12. Tlpu pposepke mo Gopmyae [47 (2)] cpemnero crarHue-
CKOTO JaBJieHHSi Pcp HAa OCHOBaHHe cJeAyeT NPHHHMAaTh 3HaUeHHe
KosppuiHeHTa ycaoBuk paGoTH mo=1, a Ko3pPHUHEHT YCAOBHA

4* 3ax 276 83



paGoTbl TPYHTOB OCHOBAHHA My JJIsi MEJKHX H IBUIEBATHX BOAO-
HAaCHULEHHLIX INeCKOB H TJHHHCTHX TPYHTOB TeKydel KOHCHCTEHLHM
0,6 H A4S OCTaJbHHX BHJOB H COCTOSHHH TPYHTOB 1.

3.13. Pacyer [POYHOCTH S7ACMEHTOB KOHCTPYKUHH paMHOro
¢yHIaMenTa chelyeT NPOH3BOAHTL C yueToM TpeGoBauuii mm. 1.37
H 1.38 ranasw CHuIl 1I-19-79, npuuem B dopmyne [48 (3)] caeny-
€T TPHHHMATb: .

PP —HopMmaTHBHYi0 BeNHYHHY RHHAMHYECKOH HAarpyskH, COOTBETCT-
Bylolleli HaHOGojbluedi aMIJHTYAe NePBOH HJH BTOPOA TapMOHHKH
BO3MYyILIAIOMAX HAMPY30K MAIIAHK, YCTaHABAHBaeMO# B 3aJaHHH
Ha NPOEKTHPOBaHHE;

m=2 — K03pPHIUHEHT INeperpysKH;

n=1— ko3QduuueHT AMHAMHYHOCTH JJs NePBOA ¥ Bropo#i rap-
MOHHKH BO3MYMIAIOUIEX CHJI.

3.14. Ilpu ompeAesieHAH AMIJHMTYAH KOJeGaHEHA (yHAAMEHTOB
TOPH3OHTAJbHEX MAaIUHE pacueT JONYCKAeTCs OrpaHHYMBATL TOJBKO
BHYHCJIEHHEM AMIUIHTYAB KoJeOGaHAH B HanpaBJeHHH, Napadcib-
HOM CKOJb}K€HHI0 NOpLiHefi, H He YYHTHBAThb BJHAHHE BePTHKAJb-
HOA COCTaBJSIOIEH BO3MYLIAIOUWHX CHII.

Ilpu pacuere amnauryn xojaeGaHuf (PYHAAMEHTOB BePTHKAJb-
HBIX MAlIHH JONYCKaeTcs:

a) pacyeT aMIJIHTYA TOPH3OHTAJLHHX KOJeOGaHHH OTpaHHIHTD
TOJBKO [JISI HamnpaBjeHHs, MePUeHAUKYJAAPHOTO [IJIABHOMY Bajy
MalllHHBl;

6) pacuer aMIVIMTYAH BePTHKaJbHHX KojeGaHHH HPOH3BOLMTH
TOJBKO ¢ YUeTOM BJHAHHA BeDPTHKAJAbHOH COCTaBAfIOmEed BoO3-
MYIAKOMAX  CHJl.

Adas $yHnaMeHTOB MallHH € YIJIOBHM  pacloJoKeHHeM LH-
JHHADOB pacyeT aMIJHTyAH BHHYXJCHHHX KoAeOauuil caenyer
NPOM3BOAHTE C YY4eTOM KaK BeDTHKaJibHOH, TAK H TOPH3OHTAJbHOM
COCTABJASIOIeA BO3MYIIAIOMHX CHJA H MOMEHTOB MANIHHBL JJs
IVIOCKOCTH ~ (yHIaMeHTa,  NePUEHAHKYJASPHOH TIJABHOMY  Baly
MalIiHbBL.

MHOrOHUMAVHAPOBHE MAUIHHN C KPHBOIIHINHO-IIATYHHHMH MEXaHH3-
MaMH ¢ 9YHCJIOM UMWJIHHADOB TpPH H GoJee fABASIOTCH NPAKTHUECKH Ypas-
HOBEIIEHHHMH H [03TOMYy JHHAMHYeCKHH pacdyeT ¢yHAaMeHTa MIid
HHX He IPOH3BOLHUTCA.

B HeKOTOPHX cjyuasix [pH pacdere BLICOKHX (YHIAMEHTOB Bep-
THKAJbHHX MallHH C KPABOLUHNHO-IATYHHHMH  MeXaHH3MamH (Ha-
npHMep, (GYHAAMEHTOB JIECONHMJBHHIX paM)  peKOMEeHAyeTcss NPOH3-
BOJHTb TPOBEPKY Ha pPE30HAaHC B HalpaBJCHHH, IMePHCHAHKYAADHOM
OCH KPHBOLIHIIA.

3.15. Pacuer kojeGanHii (yHAAMEHTOB MAMIHH C KPHBOLIHIHO-
IATYHHHIMH MeXaHH3MaMH cJelyeT HPOH3BOJAHTb B CGOTBETCTBHH C
tpebopanuamu mn. 1.35 (1 mpra. 1) — 135 (9 npua. 1), npauem
BeJHYHHL HOPMATHBHHX BO3MYLAIOIIHX CHJ TepBOH HjiH BTOPOM
TADMOHHKH CJeAyeT NPHHHMATh Mo 3aJaHHI0 Ha NPOEKTHPOBAHHe.
Ana  mamuH ¢ unHcaom obopoTor MeHee 500 of/mMuH nmpH OT-

HOLIGHHK JJHHH (YyHJaMeHTa K ero Buicote Gojmmie 3, Ajs BLYHCHE-
HHSl AaMIUIETYA TOpPH3OHTaJbHHX Kojie6anHA A, ponyckaercss HOJb-
30BaTbcyy NpHOGMHKenHo# dopMyaol amadoruutos [39 (36 mpma. 1)].
B Kotopoi Ps, Kz, Az, E. 3aMeHSIIOTCA COOTBETCTBeHHO Ha Pax, Ky,
}\'x; 'gx.

Ilpn npoexkTHpoBaHHH (YHAAMEHTOB HHSKOYACTOTHHX MAIUHH C
KPHBOIUHIHO-WIATYHHEIMH ~ MeXaHH3MamH NOAOGOp HX pasMepoB [po
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H3BOAHTCA TakuMm o6pasoM, YTOOHW HX COGCTBEHHAas 4acTOTa HaXOAH-
Jach 3HAUHTEAbHO Bhille PabOYHX YacTOT MAUIHHH.

3.16. Ecanm u3 pABYX rapMOHHK BO3MYLIAIOMIHX CHJI H MOMEH-
TOB OfHa cocTaBiasiecT MeHee 209, JAPYrofi H ee YacToTa OTJHYAETCH
Gosee uem Ha 259 oT COGCTBEHHOH 4YacTOTh KoJeOaHMH (yH-
JaMeHTa, TO NPH pacuyeTe AMIJIHTY/] BLIHYXACHHHX KojdeGaHHH ee
He YUHTHBAOT, B OCTaJbHBIX CAyuyasiX pacueT AaMIVIHTYA CJeayer
MPOHU3BORHTL AJA KaxJaofl M3 MNepBHX JBYX TapMOHHK BO3MYILa-
IOUIHX CHJ H MOMEHTOB.

3.17. las BTOpOH rapMOHHKH BO3MYHIAIOIHX CHJI H MOMEHTOB
BEAHUMHEI AMIJINTYJ TOPU3OHTAJMLHEIX M BepPTHKAAbHHX KomelaHuu
Ap H A, ciepyer onpefieaTh MO TeM Xe (opMmyJsaM, UTO H JJs
nepBofi TapMOHHKH, 3aMeHHB B ¢opMyJlax 3HaueHHe KPYroBoi
YacTOTHl BpallleHHs MallHHL @ Ha 2.

3.18. [IpH rpynmoBoii yCTaHOBKe (YHIAMEHTOB MAaIlHH aM-
NJATYAL KoJdeGaHUA ONPejesioT B COOTBETCTBHH C TpeSoBaHHAMHU
n. 1.46 raasm CHull 11-19-79;

3.19. PacuerHne 3HadeHHsT aMOJUTYJA KoJeGaHufi (QyHAameHTa
AN KaXAOHd TapMOHHKA He JOJIKHH NPEeBHINAThb MaKCHMAaJbHBIX
IpeneJbHO JOMYyCKAeMHMX BeJIHYHH, NPHBEAeHHHX B taba. 14 (6).

Ta6anna 14 (6)

MagcHMaNbHEE OpefeAbHO JAONYCKa-
eMHe AMIONHTYAH  KojeGamuft A,
Ynczo 06OPOTOB MAMAHE! fyg MM, JIIS TaDMOHHKHM KOJeGaHuH
B 1 MuH
nepeoft BTOpOR
Boaee 600 0,1 0,05
Ot 600 no 400 0,1—0,15 0,07
Ot 400 xo 200 0,15—0,25 0,1
Meree 200 0,25 (03)* 0,15
* Jlast GyHZAMEHTOB BHICOTOH Gonee 5 M

[lns yMenblleHHss AaMIVIHTYX KoJebaHHA (yH/IaMeHTOB HH3KO-
JaCTOTHHX MallMH ¢ KPHBONIHNHO-IIATYHHHMH MEXaHH3MaMH MOTyT
OLITh HCHNOJbL3OBAHH CJAEYIONHE MEPONPHATHSA:

yBEJHYEHHe KEeCTKOCTH OCHOBAHHs QyHAaMeHTa BYTeM YBEIHUEHMA
ero NOAOWIBH B HanpaBJieHHH JeACTBHS TOPH3OHTAJbHOH HArpY3KH,
ycrpofictTBa cBafinoro (¢yHaaMeHTa (NPH BEPTEKAJNbHHX Harpyskax),
XHMHYECKOr0 3aKpellJieHHsi TPYHTa, YCTpOACTBA TNOAYWIKH H3 6oJjee
JKEeCTKOrO TPYHTA;

yerpoficTBa ofulero ¢yHAameHTa NOJ HECKOJAbKO MallfH, YCTPOH-
cTBa NPHCOSJHHEHHBIX IJIHT, XKECTKO HJH VIPYTOo CBS3aHHHX c ¢vH-
JaMeHTOM, CoelHHeHHe (yHIaMeHTa MAMHHH ¢ OGTOHHOA TOATrOTOB-
KO® 1oJia ¥ 1p,

IIpa HeOGXOAMMOCTH OrpPaHHYHTBL PacHPOCTPaHEHHE KoJEeOaHHR oOT
KOMIPECCOPHOrQ arperata, CMOHTHPOBAZHHOI'O Ha JKelle306eTOHHOM OIOP-
HO# IVIHTe, B NMOACTHJAKOLIEM cJ0e I10Ja, Ha KOTOPHI OHA YCTaHAaBJH-
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BaeTca, AOJIKeH YCTpaHBaTbCsi AchOPMAUHOHHHIA IIOB WIHPHHOR 2—
3 cM Ha BCIO TOJIHHY MOJa Ha paccTosHMM | M OT rpaHed omopHoii
{IJIHTHL,

[IPUMEP PACUETA ®YHIAMEHTOB OJ MAUHHBI

C KPUBOIUUIIHO-IUATYHHbIMU MEXAHHM3MAMH
(JECONIMJBbHBIX PAM) C YUETOM HX TPYIITIOBON
PABOTbI

Pacuer ¢ynaaMeHTa OJAHHOYHOH JIeCONMHJNBHOH paMH Ha
KoJsie6aHus.

Hcxopnne KAaHHbIE: YHCJA0 060DOTOB KOJICHUATOr0  Bana
no6=320 o0O0/MHH; raGapHTH  JIECONHJBHOK paMu, MM, (AJIHHA
2250, muprHa 2825, smicora 4400); THI NPHBOAA ACHHXPOHHHIA; pac-
CTOSIHHE OT KOJIeHYaTOro Baja A0 BepXHefl rpaHH dyHmamenta 275 MM;
BEC JICCONMH/LHOM PaAMH C TJaBHHIM NpHBOAOM Qun=14,5 Tc; HOopMa-
THBHBE BCJHIUHH AHHAMHYECKHX HArpys3ok, COOTBETCTBYIOUIHX HaH-
fosblieli aMIJHTYyZe NEepBOH # BTOPOH rapMOHHK BO3MYIIAWMIHX Ha-
rPY30K MAIMHH (IO 3aaHHIO 3aBOJa):

Py =20,8 1c; PI;=3,56 1c; P;=3,9 Tc,

Pacuernne 3HauenHs AMHAMHYeCKHX Harpysok P =PH n, rze
n=1.

JlonycTHMBe aMIJAHTYAW KoJeOauWiA BepXHefi rpaHH (QyHKaMenTa
B COOTBETCTBAH ¢ TaGa. 14(6) mpHHATH He3aBHCHMO OT HaNpaBJCHHS
H COCTaBJSAIOT AJf NEPBOA TapMOHHKH BO3MYINAIOILAX CHA Axi=—
=0,19 Mm u aas BTOpoit — Azzr==0,1 MM.

[Maan u paspesn ¢(yHZameHTa NpHBeleHH Ha pHC. 8.

I'pynroBbie ycnorus. B OCHOBaHHE ¢yHAAaMeHTa Ha raAyOHHY 7 M
3aJieralOT NecKH MeJKHEe cpefifefi IVIOTHOCTH BOAOHACHINEHHHE €O Cle-
AYIOUIHMH XapaKTepHCTHKaMH:

y=1,94 1c/M%, ¢ =0,66, ¢ =231?, ¢*=0,2 1c/m?, E=2700 1c/ ®

(npouHocTHHe H Aed)ODMANHOHHLHIE XAPAKTEPHCTMKH NPHHSITH IO
ta6a. 1 Ilpua. 2 CHall 11-15-74).

Tay6rHy 3anoxeHHs (QyHZAaMeHTa B COOTBETCTBHH ¢ KOHCTPYKTHB-
HBIMH cOOGpaXKeHUAMH NpHHUMaeM 1,6 M OT IOBEPXHOCTH moOJa.

B COOTBETCTBHH C pacloJlOXKeHHEM COCEAHHX (yHAaMeHTOB NOA
KapKkac 3J4aHHA M C Y9eTOM HanpaBJ/eHHs [AeACTBHA TrOPH30HTANbHHX
HATpy30K IIPHHEMAeM ODHEHTHDOBOUHHE Pa3MEPH NOJOWIBH (pyHAaMeH-
Ta 4,59 M=40,5 M2 OcraipHHe pa3sMeph NOKa3aHH Ha pHC. 8,

Bec dynaaMmenTa 4 MalUMHH ¢ 3aCHINKOR PPYHTA

Q = 205,3 Tc,
B coorBercTBHE ¢ n. 1.36 BeJHuMHY cpeiHero A4BJEHHSs Ha OCHO-
BanHe IposepsieM no ¢opmyre [47(2)], B XoTOpofi AJNA KPHBOIIHIIHO-

HIATYHHBIX MCXAHH3MOB HDH HaJHUAH MEJKHX BOLOHACHINEHHHX INIECKOB
m0=l H m1=0,6.
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Puc. 8. Naan u paspesn bys-
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Beauunna pacueTHOrO JaBJeHHs Ha OcHOBaHHe R onpeaensercs
no dopmyne (1) npunoxenns 4 CHnlIT 11-15-74:

b—b hth
e ren ] (52)

4,5—1 1,6 +2
=2o[1+0,125( n )]( x )=26Tc/u“‘;

mgmy R =1.0,6-26 = 15,6 1c/m2.

B coorsercrsan ¢ Ta6a. 1 npua. CHall 11-15-74 mpumsto Ro=
=20 1c/ M2 u ky=0,125.
Cle0BaTeJbHO
205,3

Pep = _46,_5—_ =5,07 Tc/m2 < 15,6 Tc/M2.
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Yupyrie xapaKTepHCTHKH €CTECTBEHHOTO OCHOBaHHA. [IpH oTCVT-
CTBHH IKCNIEPHMEHTAJbHHX J2HHHX 3HaueHHe KO3(hQHUHEHTa YIpYyroro
papromepHoro cxarus C, ompefensietcs mo ¢dopmyne [49(4)], B ko-
TOpO# /iJiA NeckoB b= 1, Toraa

0
C, = 1-2700 (1+ l/ 71)—5—)=4042 TC/M®.

Koa¢p¢pHiHeHTH yNPyroro HepaBHOMEPHOrO <XKAaTHA Cp H yupy-
TOr0 paBHOMepHOTO cABHra C. NPHHHMAIOTCS PaBHHIMH:

Cp=2C; = 8084 1c/M*;
Cy,=0,7C,= 2829 1c/™8.

Koagpduuuent XeCTKOCTH OCHOBaHHg (YHAAMCHTAa IpH BEPTHKAJb-
HbiX KOJIeGaHHSAX BHUHCHSeM N0 (dopMmye

K, = C, F = 4042-40,5 = 163700 Tc/u.

KpyroBast wacrora cOOGCTBEHHHX BEPTHKaJbHHX KoxeOGaHHA

K. g 163 700-9,81 =
A,z_—_.l/——Q“-: ’Ts,s—‘=88,4c -
KoaduuneHT OTHOCHTENRHOTO AEMNGHPOBAHHS COTJacHO M. 1.44:
0,7 0,7

= — = ——= =0,311;
* Vpcp V5,6
§¢=0,5§z=0,156; £,=0,6E,=0,187.
AMnautyny BepTHKaJbHHX KodeGanuft (yHAaMeHTa N0 IIepBOA
rapMoHHKe onpexendeM no $opMyne [39 (36 mpma 1)1

20,8
Azl = =

/ 33,5 \27)? 33,5 \2
—_ .0,3112
163700"/ [l (88,4)] -+ 4-0,311 (88,4)
=14,3-107° m.
AMOIHTYNYy BepTHKaJAbHHX KoJeGanuit PpyHRaMeHTa IO BTOPOA

rapMOHHKe OlipeJesiieM N0 Toi ke ¢opmyre, HO npr @=2-33,5=
=67 c!

3,56

An=
67 22 67 2
— .0 2
1637001/[1 (88,4 ,} -+ 4.0,311 (88,4)

= 3,4-107° m.

Crief0BaTe/bHO AMIVIATYIH BEPTHKAJNbHHX KoJdecGanufi (yHAaMeH-
Ta IJIs NEPBOil H BTOPOf TapPMOHHK MeEHbIle AONYCKAeMBIX

A,;=0,143 MM < 0,19 MM u A, = 0,034 mm < 0,1 MM,

Pacuer ropH3OHTaJlbHO-BpaLlaTelbHHX KojeGanuii (dyHAaMeHta
npousBofutcst no dopmysae [20(17 npua, 1)]. Has storo npeaBapi-
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TeJbHO TNPOH3BOAMM PsiJi BCIOMOraTe/NbHHX BHUHC/IEHHH, HEOOXOIHUMHX
A OlpelelieHHsi MacCh YCTaHOBKH (({yHAaMeHTa, MAIUNAHH, 3aCHIKH
rPYHTa), PacCTOSIHHSI OT HeHTpa THXKeCTH YCTAaHOBKH JO IOAOUIBH
¢yHAaMeHTa H MOMEHTa HHEDHHH YCTAHOBKH OTHOCHTEJNBHO TOPH3OH-
tansHOR ocH OY, npoxoasmieii uyepe3 oOWIHA WLEHTDP THXKeCTH YCTAHOB-
KH. Pe3yibTaTel BHUHCJIEHHj IpHBeieHH B Taba. 15.

IIpn aToM paccTosiHHe OT LEHTPa TAXKECTH JeCONHJBLHOA PaMH R0
BepxHero obpe3a (QyHAaMeHT2 H MOMEHTH HHEPHHH ee MAacCH OTHO-

CHTEJIBHO OCEH, HNPOXOAALIHX Uepe3 ee HEHTP TAXKECTH BBIYHCIAIHCDL
no ¢opmyaam:

Za-p =0,28 LJ’I.p =0,28-4,4=1,23 m;

QL , 14,5.4,49

0, = = -
2= % 9g 9.9,81

=3,18 1c-c-M,

rie Lgy.p— BHCOTA JIECONHJBHOR paMH, M.

(A. A. CannukoB, «Bu6pauds 3faHdll H (QYHAAMEHTOB JECONHJbHHX
paMs, M., H3i-Bo <«JlecHas NpPOMBIIJIEHHOCTb, 1966 r.).

Bee BHumc/IeHMs BHIIOJHEHH NpH Dpa3bUBKe dyHAaMeHTa Ha DA
OTJE/NbHEX 3JIeMeHTOB (CM. pHC. 8) NPHHHMAEMHX INPAMOYroAbHEMH
(HepoBHOCTH ¥ BHIeMKH B (yHAaMeHTe He YYHTHBAIOTCA).

Hast BoludcieHHA JAaHHBIX, OTHOCSAIIMXCA K vactH d¢yHZaMeHTa
Haj IJVHTOA, MOTYT OHTH HCIOJbL30BaHHW TOYHHE (OPMYJH, OAHAKO

pa3buBKa H4 MPAMOYTOJbHEE 3JeMEHTH HAaeT AOCTATOYHO TOYHHE De-
3YJIBTATH.

Ilo pauHbiM Ta6a. 15, Macca ycraHOBKH my=I[20,98 1c-c?/m, no-
JIOWEHRe NEHTPa THAXKECTH VCTaHOBKH (OCH KOODAMHAT NOKa3aHH
HAa DHC,

Sm; oz 36,19
hy = = =~ 1,7 M3
= T 3 m, 2008 = T M

MOMEHT HHeplIﬂH Macchl BCEﬁ yCTaHOBKH OTHOCHTEJNbHO OCH, ﬂpOXO}lﬁ—
mefl depes OOMME HeHTP TiXecTH veranosky 6=103,114162,16=
==165,27 Tc-c2-M, MoOMeHT HHepIMH MacCH BCeli VYCTAaHOBKH OTHOCH.-
TEJLHO OCH, NPOXOJAUEH gepe3 IEHTDP TSKeCTH MOJOLBH (yHaaMeHTa

0o = 0 -+ my A2 = 165,27 4 20,98-1,72 = 225,9 1c- M-,
KoshpuinenTH XecTROCTH OCHOBaHHSA:
IIpH yNIPYrOM DaBHOMEDHOM CHBHIe
K,=C, F = 2829.40,5 = 1146- 10% Tc/m;
NpH YIPyrOM HEPABHOMEDHOM 1CXKATHH

K(p = C,p J =8084.273,4=221-.10% T¢c-M = !"¢ ,

rae J — Moment HHEPIHH IJlolany MOILOUIBH dynzamenta

4,5.98
=1

=273,4 M".
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Ta6anrnna 15
M
Manens repusn
Macen Kooprunatu sng:gf{:-loa
y srbierin | el | e
acca . .
s | Posueps snewenron, | " | KooRmmmer oo | Crevnrecce, e i) 103 STRSCE a0,
re.caju| OTROCATENBRO ocelt 7, | orRocurensma ocelt z, by mpOc) o oxonmmax | Asuief
¥z Y, 2, TCC "gﬁ;’;‘s“x uepes LEHTP ue:::ge.?ﬂ_
menTp | SoreoCTH ;cﬁf HeCTH
ramecra | Y KH, Bee#t yore-
SJIEMEHTOB, HOBKH,
TC-M-C? TC.M-C3
aa X m
'y e 4 2 2
Ne xa—'v- x, v, z, myx, | my, |\mz T2 (a;—!- %o 2 mi(xo2+
29,81 + a3) + 2g)
1, HH3 OyH- 9,91 0 0 |0,5 0 0 4,96 67,79 0 |1,2 | 14,27
AaMeHTa
2, Bepx ¢yH- 1,68 0 0 1,41 0 0 2,37, 1,44 ¢ 0,29 0.14
JLaMeHTa 1,45/ 0O 0 1223 0O 0 3,23/ 1,1 0 |0,53 0,41
1,25 0 0 30| 0 0 3,81 0,83 0 1,35 2,28
1,050 0 0 13,87} 0 0 4,060 0,61 0 12,17) 4,9%
0,88 O 0 (4,69 O 0 4,13 0,44 0 {29} 7,8
3, Jeconuib- 1,48/ O 0 6,33 0 0 9,37 3,18 0 4,63 31,73
Has paMa
4, TpYHT 4,211 0 o 11,8 | o 0 5,47 28,54 | O | 0,4 0,67
—0,93] O 0 (1,3 0 o |—1,21i —0,82 0 {0,4 |—0,16
z — | 20,98 — | — | — |s6,19] w08,1] — | 62,16

Tipn pacuere npumato: ofbemnufi Bec Geroma y==2,4 Tc/M?; 061eM mumft Bec rpynTa y==1,7 T¢/M2.




Kpyroue 4acToTh TOPDH30OHTAABHHIX H BpallaTeJbHHX KoJeGaHHR

OTHOCHTEJIbHO FOPH3OHTAJBHOH OCH, NPOXOAsillel Yepes UEHTD TAXKE-
CTH NOJOMBH (YHIAMEHTAa NepNeHAHKYJNAPHO MJOCKOCTE KOJeGaHHH.

/Ky 1146-10%
= — —173,9 ¢!
==V e 20,98 9 ¢

l/ l/ 991-104 p
% =V “omg =BIc
BruncisiemM napaMerpH, Bxojsuide B dopmyay °[20 (17 mpma. [)],

10 dopmynam [21 (18 mpma. 1)] —[30 (27 mpun. 1)]:
h3 mq 1,72.20,98

P h,  3,9-3,68
*=P. h — 3,91,7

9)161

rae hy — paccrosuue OT JHHEWHW fAefictBuf cuiw Px mo ueHtpa TAXKe-
CTH YCTAaHOBKH;

hp=5,1+0,28 —1,7=3,68 u;

98.9 \? 33,5 \2
Sy = (140,367) [ 7 16) — [ 2222 Y 3 4.
L= (140, 7)(739)+0.36 (1+42,16) (73,9) 3,4;

1

9891 0,156
Sy = (140,367) —2— . — 0,367 (1-2,16) = 2,69;
2= (1+ ) 73.9 0,187+ (1+2,16) 69
33,5 \2
g =1-42,16 [l (73'91]
84:—'3,16;
51—1,7

¥, =3,4 4 0,367 ”"‘1—7—’—‘ 2,72=25,4;

’

—1,7
¥, = 2,69 4- 0,367 E—l—ﬁ—— 3,16 =5,01;

e

33,5 \2 98,9 8,9
—_— 1 —_— 187.0, 156 =1 .
(73,9)[+(73,9)+4° > 739]} 643

98,9\ 98,9 0,156
Q — l * ’ . ]
2= (14-0,367) {( 73,9) 73,9 0,187

33,5 \2 98,9 0,156 1)
- ( 73,9) [1+ 73,9 0,187 ]}—3'36'
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AMnidTyna [OPH3OHTaJbHO-BPAIATENbHHX KOJNEGaHHE BepxHed
rpan (QyHIaMeHTa B HAODABJEHHA JeHCTBHA BOSMYIIAOLIER CHAN
(¢popmyna [20 (17 nmpaa. 1)]

33,
- / 54’—|—40187’( S) 5,012
Ar=—tr '/ 3, =
1146.10% 33,5
1,642 1-4.0,1872 (——— ) 3,362
+ (725 )
__4
) =1,07-10* M =0,107 um.
275 (225 CrnenoBareJabHO
A < Ag=0,19 um,
AMpl 2
% Pacuer ¢yngaMentToB
JecOnMJLHBX paM Ha
KoJie0aHus C yYeTOM HX
rpynnoBoi yCTaHOBKH
& 2
[ Ly N Ilnan pacnosioxkeHus (yHIaMer-
TOB MNOA 3 JeCONHJbHHE DaMt
Alp| 1 Alpl 3 moxasan Ha prc. 9. Ilo komcr-
o PYKUHH BCe (yBIaMEHTH Jeco-
4 Y ¥ PaM OAHHAKOBHI.
e
~F
P25 1225 ) Puc. 9. llxan pacnosoxenna ¢hynaa-
ni MEHTOB HOX TPH AECONMANBHHIX PAMB

1. BeprHKaJbHHe KoJebamnsi ¢ynpzamentoB no I rapmoHmke, Amn-
JATYJ]y KojaeGannii ¢yHAaAMEHTa — NPHEMHHKA OT KHHEMAaTHYECKOro
B03GyXaeRHa onpeieiaseM Ino dopmyae ([67]

14z ()
AB= = Z - 5 Anep __nnep fnep ,
(1=57) +o(52)
roe 1,°P— KoapduuueHT AHHAMHIHOCTH NPH KHHEMATHIECKOM BO3ZeH-

ctBun, a ANP ompeneasiercs no dopmyse [68(19)], B koTopo#

20,5
’°—~V : 35 =359 M=3,6 M A=A, =0,143 my,

l-—|—403ll"(335)2

88,4

nep __ ~

" l 1— 22V 1 40,310 ( BEYy
( 88,47 ) 884)




HAna ymo6erea pacuetoB <$opMynay nns onpeneienus Ap npeicra-
BHM B BHJIE

AB = "Igep AO K (5) ’

K(8) Gepem mo puc. 1. Nampuefimine pacueTsl NpoBOJAHM B TaGaH4IHORM
dopme (Tabam, 16). B Tabauue A, 03HA4YalOT aMIJIHTYAH XoJjeGaHHH
Kaxjoro (yHaaMenrta JiecopaMn OT €€ PabOTH H OT KOJeGaHHR cocel-
HUX (yHLaMeHTOB.

CorsacHO pacyeraM, MaKCHMaJIbHO BO3MOXKHas aMIJIHTYAa BepTH-
KaJbHHX KoJeOaHW® GyHIaMeHTOB JecopaMm cocraBisier 0,245 wMm,
YTO He NpeBHINaeT 3HaYeHHs NONMYCTHMOR BeaWuuHH, paBHO# (C yde-
TOM YVKaszamui n. 1.46) Azr=13-0,19=0,247 wmm.

2. BeprtuxaneHbie Koje6GanHs ¢ynaamenroB 1o Il rapMmonwke.
Pacger Bexercst MO TeM Xe GopMydaM, 9TO H IpeIHAYHIHHA, 3aMeHss
BeqnuHHy ®=33,5 ¢! Ha 20=067 c~1. Toraa

7 2
14 4.0,3118 ( 6 )
oo 884

TV T e ()

PesysbTarel faJbHeHIIHX DacyeToB CBejeHHW B Taba. 16.

MagcumanbHas aMIVIATYAa KoJeGaHHH 10 BTOPOR rapMOHHKe, €O-
crapagwomas 0,072 mM, TakXKe He NpEBHINACT NONYCTHMOro 3HAYCHHS

Ay =1,3.0,1=0,13 uu,

=1,74.

3. Topuzonraibubie KoJeGanas dvHIAMEHTa € YIETOM PPVYIIIOBOR V-
TAaHOBKH MAalllHH,

Pacuer mpomsBonuTcsi B TOM e NOPsAKe, KaK ¥ IPH BePTHKAJb-
HHX KojeGanmsix. IIpm 3TOM yauTHBaercs, uto B dopmyne [68(19)]
3Ha4eHHe aMIUNIATYAW A, COOTBETCTBYET KOJAeGaHHAM  (YHIaAMEHTa-
HCTOUHHKA B YpOBHe ero mojomsH. [loaToMy Beiuunny A, HaxOAHM
no dopmynam [20 (17 nmprr. 1)} — [30 (27 npma. 1)}, samensas A,
Ha—li. Torzna

¥ =848 —%’« S;=23,4+0,367 (—1) 2,72 =24,
—hy

¥, =S, 4P Sy =2,694 0,367 (—1) 3,16 =1,53

M aMIVIHTYJa TODH30HTAJBHHX XoheOanuii NONOMBH (hyHAaMeHTa-HC-
TOYHHKa

2
o+ 4 (=) (o
Al‘n = X =

of +482 (1) o
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Ta6bauma 16
OYHIaMeHT — NPHeMHEK KoneGanuf
HMcTounux  xo- a/p Ne 1 l afp M 2 | afp Ne 3
nedaﬂug Jeco- '
THALHOR pamel r, M ) K (8) ngeP Ag, MM" r, M ) K (&) 'n:ep Ag, mu| ro M d K (8) 'fll;eD Ap. MM
0,143* 1,16 | 0,051 1,16 | 0,058
3 — | — | — | = |==-]12,2]3,3/0,31 |————| 11,1 ] 3,06 | 0,33 | ~——|——
A/p Ne 1 0,034 1,74 | 0,018 1,74 | 0,020
1,16 | 0,051 0,143 1,16 | 0,046
12 13,3310 - — — - — — ——— 14,1 3,91 ] 0,28 |— :
alp Ne 2 BT 240,018 0,034 1,74 | 0,017
1,16 | 0,055 1,16 | 0,046 0,143
? 11,1 } 3,08 | O, : : 14,1 , 0,28 |-————— — — — —_
a/p Ne 3 31774 0,020 2.9 1,74 | 0,017 0,034
OxnHoBpe- — '0'_245 —_ M —_ M
MeHHaa pa- 0,072 0,069 0,071
60Ta Bcex
J1ecopam

* B upcadTesqe NMPHBOJATCA SHAYECHHA aMIHTYX KoJeGaHHH, OTHOCADIHXCA K MEPBOH rapMOHHKE BOSMYLUAIOLULHX

CHJI, 2 B 3HaMeéHaTeJsie — KO BTOpOit.




33,5 \2
2,4)® 4-0,187’( : 1, 2
as 2,47+ 73,9) (1,59)
=t ; =
1146-10 1,642 1 4.0,1872 ( 323 ) 3,362

=0,47-10"% M =0,047 mm,

Koaddunrenr AHHAMHIHOCTH NPH KHHEMAaTHYECKOM BO3ACACTBHA OT
FOPH3OHTANBAHX XHHAMHYECKHX HArDY30K paBeH

33,5 \?
144.0,187 [ ——
e 73,9
1] p..—_-. =1'24
r 33,5 \2)? L. [ 33,5\
1— (==~} 440,182
73,9 73,9

PesynbTaTH umoCHeAyIOIIHX pacieToB cBelleHH B Taba. 17.

Kak caesyer H3 HaHHHX Ta6ha. 17, HaHOOJbIIHE TOPH3OHTAJbHHE
KoneGaHHs ¢ Y9eTOM rpynnoBofi PaGOTH MAIUHH TOJNVIeHH ;A GvH-
naMenTa JecopaMu Ne 1, Ilo aGconoTHOR BeHYHHE OHH COCTABJAAIOT
0,144 MM, 4TO HEXe JONyCTHMOH BeJHIHHH, paBHOA Az=0,247 mm.

IlpoBeneM OmEHKY aMNJHTYAH JAONOJHHTEJILEHX TI'OPH3OHTAAbHBIX

KoneGanmfi BepxHef rpanH ¢yniamenta A;D H3-3a ero mosopoTa 3a
CYeT PasHOCTH aMIJIATYH KOJAeGaHHfl IO €ro JJiHHe, BH3BaHHOM pPaGoToi

COCeINHX (YHAAMEHTOB,
Anep = Anep h= nepA0 K (61)—1( (62)
<9 = “o Mo 1
! ¥ h anHAa H BHCOTa (yHRaMeHTa-PHeMHEKa, Ay — aMNAHTYAAa Bep-
THKaJbHHX KoaeGaHHH (yHAaMeHTa-HCTOUHHKA

/AT

T )
33,56 2
w9 )

(R ene (2]

CyMmapHoe 3HaueHse passoctu K (8;) — K (8.) or aByx coceannx
¢yanaMenToB He mpeBHIIaeT 3HaueHHs 0,2 IPH MHEHMAJBHOM H MAaKCH-
MaJbHOM PAcCTOAHHAX RO HeHTpa (yHAaMeHTa-NPHEMHHKa PpaBHHX
95 u 19 M. CaenoBareibHo,

1,13-0,143.0,2.5,1
9

OGmee 3pauenHe aMuAATYAH BepxHefl rpamm ¢ymaaMenra
Ar=0,14410,018 = 0,162 MM < A; = 0,247 mm,

h;

1+ 4-0,156% (
=1,13.

A:’,},’ = = 0,018 MM,
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Ta6auna 17

$yHaaMeHT — IPHEMHUK KoJeGaHHH

HeTounux xo- ajp Ne 1 alp Ne 2 afp Ne 3
Araenof Do

ABHOR P r, M 8 K (6) nt{}ep Ap, mml - 8 K (8) nlr_tep Ap, M| 7 ] K (8) n:\lep AL, mm
afp Ne 1 _ — — — 0,107 12,2 | 3,33 | 0,31 | 1,24 | 0,018 11,1 ) 3,06 | 0,33 | 1,24 } 0,019
alp Ne 2 12,0 { 3,33 | 0,31 | 1,24 { 0,018 — _— —_ — 0,107 | 14,1 | 3,91 {1 0,28 | 1,24 | 0,016
ap Ne 3 1t,11{3,08{0,33(1,240,019({ 14,1 (3,91 (0,2811,240,016f — — — — | 0,107
OpHoBpe- —_ 0,144 — 0,141 —_ 0,142
MeHHas pa-
6oTa Bcex

necopam




4., ®YHAAMEHTbI KY3HEYHbBIX MOJIOTOB

4.1. TpeGoBaHHA HACTOfIICTO pas3ieNiia paclpPOCTPAHIIOTCA Ha
IPOEKTHPOBaHHe (YHJIAMEHTOB KY3HEYHHX (KOBOUHHX H IITaMIo-
BOYHBIX) MOJIOTOB.

4.2, B cocras 3aganAs Ha NPOEKTHPOBaHHe (PYHNAMEHTOB Ky3-
HEYHHX MOJIOTOB, KpOMEe MaTEDHAJOB, IEPeYHCJEeHHHX B I. 1.4 ria-
ot CHull II-19-79, poaXHH BXOLHTh CACAYIOMIHE NAHHHE:

a) ueprexku raGapuToB MOJOTAa € YKasaHHeM THIa MOJOTA
(WTaMHOBOUHHI, KOBOUHHII), €ro MapkH # HaHMEHOBAHHA 3aBoXa-
IOCTABINHKA;

6) HOpDMaTHBHOe 3HaueHAe HOMHHAJLHOrO H JeHCTBHTENLHOIO
(c ydeToM Beca BepxHeli NOJOBHHH HITaMma) Beca NaJalolHX
gacrei;

B) HOpMAaTHBHOe 3HaUeHHe Beca IMa60Ta H CTaHHHH;

r) pasMepw NOROIIBH 11af0Ta H OTMETKH €€ OTHOCHTEJIbHO
noJa Iiexa, a TakKXke pa3MepH ONOPHOH NJHTH CTAHHHH,

L) pasMepH B IJiaHe, TOJNIIMHA H MaTepHalJH NOXWAaGOTHOH
NPOKAANKH;

e) pabouas BHCOTa HajeHHS YAAPSIOIMAX dYacTefl MOJIOTA;

XK) BeJH9HHA BHYTDeHHero JHaMeTrpa UHJAMHIApa M pabouee
AaBjicHUe Napa WAH BO3JyXa (UAM SHEPrud yAapa).

43. Jlas ycTpoHCTBA JiepeBAHHHX NOAMAGOTHHX TNPOKJAAZOK
CJielyeT NIpeAycMaTpHBaThb IpHMeHeHne OpycpeB U3 ny6a; npH ©OT-
CYTCTBHH Ay6a I/l MOJIOTOB ¢ BecoM Nafaiomux gacreli go 1 T¢
noamIaGoTHYI0 MNPOKJAaAKYy JOMycKaeTcst H3IOTOBJATH H3 JIACTBEH-
HULUB HJH COCHHL

JlepeBsiHHHE NPOKJAAKM ciaeAyeT NpelycMaTpHBaTb H3 IHJO-
marepuajiog 1.ro copra 1o I'OCT 2695—71 «ilniomatepHajn JH-
ctBeHHHX nopox» H no TOCT 8486—66 <IInnomaTepHalnl XBORHHX
HOPOA»

4.4. OyHpaMeHTH MOJOTOB CHeAVeT HDPOCKTHPOBATh B BHJE

KeCTKHX IIJIHT HJIH MOHOJHTHHX 6aokoB. JliA MOJOTOB ¢ BecoM
najamoiinx gacrefl X0 3 TC BKJIIOUHTEJILHO JONYCKaeTcst YCTPOHCTBO
oaHOro ofmero ¢yHIaMeHTa HOJA HECKOJBKO MOJIOTOB IpDH HX pac-
NOJNOKCHHK B AuHE00. IIpE 3TOM TOaNiWHy OCOKOBHX CTeH NOAIa-
GOTHHIX NDHAMKOB cJeAyeT NpHHHEMaTh Ha 30Y% Goabmeid, ueM y
¢yHAaMeHTOB NOMN OJHH MOJIOT.
OyHaMeHTH Ky3HEYHHX MOJIOTOB BHIFOJHAIOTCS Kak NO HHAHBH-
ZyaJbHHM, TAK H [0 THOOBRIM HPOEKTAM, Pa3paGOTaHHHEIM JJIS MOJO-
TOB C BecoM NajapIax 4dacref xo 5 TC BKMOUATEJIbHO. IIpm srToM
1PeANOYTHTEILHEM SBJSETCA HCNOMb30BAHHE THIOBHX IPOEKTOB.

{Ips npoektHpoBaEHH OOHIEro (byHZaMEHTa NOA HECKOJBKO MOVIO-
TOB DAcCTOSHHE MeXJAY MOJOTAMH, DACHOJATAEMHMH B JHHHIO, DeKO-
MeHAyercs BHOMpPAT» MHHEMAJbHHIM H3 YCIOBAR OGCAyXHABAaHHA ®
PEMOHTa MOJIOTOB, a TaKxe TpeGoBaHHN TEXHOJOTHYECKOTO Iipomecca.

IIpa ycranoske Ha ofHOM dyHIaMenTe GoJiee UeTHpex MOJIOTOB B
psj, MOC/eHHe cAeLyeT Da3MenlaTh Tak, 9TOOH UEHTDH TAXECTH MO-
JOTOB HAXOAWJHNChL B HAHOOJbIIel TIJIaBHOH NJAOCKOCTH HHEPUHH OYH-
JaMeHTa H MOJOTa H OHJAH PacnojoXKensl CHMMETPHIHO OTHOCHTEJBLHO
nenTpa dyHaamenta. B 3TOM caydae (yHIAMEHT DACCIHTHBAIOT Kak
6aJJKy Ha YynpyroM OCHOBaHHH.

4.5. Tonmuna nomwaboTHofi vacTH yHRaMeHTA AOJKHA OHTH
I He MeHee ygasaHHO# B Taba. 18(7).
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Ta6nuuma 18 (7)

HopmaTHBHOC  3HauYeHHe HO-| ToJalHHa  poxgwaloT-| KosnuecTBO apMmaTyp-
MHBEaJBLHOTO Beca Hajawolileft| HOR 9acTH (yHZaMeH-| HBIX CeTOK B BepxHell
gacTa MosoTa Qo, TC Ta, M, He MeHee qacTH GyHAaMenTa

Q=1 1 2
1<<Qo==2 1,25 3
2 Qo4 1,75 3
4< Q=<6 2,25 4
6<< Q=10 2,6 5

Qo>10 Bosee 3 Boaee 5

4.6, @ynnaMeHTH Ky3HEUHBIX MOJIOTOB NOJIKHH HMETb KOHCTPYK-
THBHOE aPMHEDOBaHHe B COOTBETCTBHH ¢ TpeGoBaHHaMH nm. 1.22—1.26
raasu CHall 11-19-79.

BepxHiolo dacTh ¢QyHiaMeHTa, NpHMHKAaoONIiyi0 K Nopamabor-
HOH NPOKJAAKe, CleAyeT apMHPOBATL TOPH30HTAJbHHIMH CETKaMH C
KBaJpaTHHMH siuefikaMu pa3mepom 100 MM H3 cTepxHell AHAMETPOM
10—12 MM; ceTKH cJeiyeT pacuojaraTbh pPsiAaMH C PacCTOSHHEM
Mexay HEMH 1O BeprukanH 100—120 MM B KoJHuecTBe, NPHEAHMAE-
MoM 1o Taba. 18(7) u 3aBHCAmieM OT Beca NAaAalOMEf YACTH MOJOTA.

Bepxumiolo ceTky cheAyer YKIaakBaTh Ha paccrosHux 30 MM
OT NOBepXHOCTH (yHAaMeHTa, NpEMHKaiomeA K nommabotHOR ImIpo-
kiaagke. B npoekrte crefyer npefyCMaTpHBATH, KAK NPABHIO, COe-
JVHEHHE CETOK B OGbeMHHEe APMATYPHHE KapKach ¢ HocieAyiomed
yCTaHOBKOH rOTOBHX KapKacOB Ha MecTo Nepei GeTOHHPOBaHHEM
dyHIaMeHTa,

Y nonoilBH ¢yAAaMeHTa HeO6XOQHMO INPEAyCMATPHBATH YK-
JajKy HHXHEH TODH3OHTAALHOR apMaTypHOH CeTKH ¢ KBalpaTHHMH
suefiKaMA, HMEIOIHMH pa3MepHl cTopon 100—200 mM, H3 crepXned
XHaMeTPpOM COOTBETCTBeHHO 16—20 mM.

Yacte (GyAAaMeHTOB KOBOYHHX MOJOTOB, DAaCHOJOXKEHHYI0 HOR
MOAOLWIBOA CTaHHHH MOJOTAa, CAeXyeT apMHPOBATh FOPH30HTAJbHOA
CeTKOR C KBaJiDATHHIMH fd4efikaMH, #MeEIOIUHME pa3MepH CTOPOH
200—300 MM, H3 CTepXKHeil JHAMETPOM COOTBETCTBEHHO 12—16 MM.
AHajsornanHe apMaTypHHe CeTKH ClexyeT yCTaHaBAHBaTL y rpa-
HeH BHIEMKH JJAs MaloTa BCEeX BHAOB KY3HEYHHX MOJAOTOB, NpHIEM
BePTHKAJNbHHE CTEPXKHH 3THX CETOK HeoGXOAHMO AOBOAHTHh RO IO-
NOWBH (QyHAAMEHTA.

4.7. Yxnanky JepeBSHHHX O6pycheB NOAWAGOTHOR HPOKJaAKH
cjaelyeT NPeXyCMAaTpPHBATh H3 OJHOTO HJH HECKOJbKHX HHTOB. Toa-
IMHUHY KaXZOro IHTa clelyeT NPHAAMaTh He MeHee 100 mMm. Boa-
TH, CTATHBAIONIHE GPYChs NOAWMAGOTHOH NPOKJAAAKH, CJHELYeT paclo-
sarate B muTe 4epes 0,5—1 M. Ilpm ycrpofictBe mOpOKAAAKE B3
HEeCKOJIbKHX IIMTOB HOCHAE/HHe CleAYyeT YKJIaZHBATH KDEeCT-HaKpecT.

YcTpoicTBo NOAMIAGOTHOH INPOKJNANKH CHOCOOCTBYeT mHpenoTBpa-
LIEHUIO NOBpeXJeHHA {pyHJameHTa NPH YAapax H DaBHOMEPHOMY pac-
npejefedni0 HarpyskH, ToMIERY noAmaGoTHOR NPOKAALKH cleRyeT
Ha3HAUaTh H3 YCJOBHS, YTOOH HANPAXKEHHs B HEH HE NpPEeBHIIAJNE NO-
NYCTEMOrO YPOBHS.
4.8. Bec u miomafb DOROWBH $yanamenTa cienyer NoaGHpaTh
c yterom TpeGoBamui mn. 1.34—1.36 raasa CHuall II-19-79; npa
TOM JAJ ONpefleNIEHHsA CPEJHEr0 CTAaTHYSCKOro HNABJCHHA Ha OCHO-
BaHHE Pcp B KaUeCTBe HOPMATHBHHX CTATHYECKHX HArpysoK cie-
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AyeT NpHHUMATb Be¢ (yHAAMEHTa M TPYHTa, PacNOJOKEHHOro Ha
ero ofpesax, CTaHuWHBD, NAaJAKONed YyacTH, WaGota W NOAMALOTHOR
NpOKJAaJIKH,

B cayuae yerpoficrBa ofulefi NAMTH  TNOA  HECKOJABKO  MOJIOTOB
OPHEHTHDOBOYHKE BeJHYHHH IJIOanu noxomsn F u Beca Gg ¢dyHaa-
MeHTa onpemeasiior kak F=nF, 1 Gy==nG,, rie n— 4AaCIO MOJOTOB
na ¢yupamente, a F,, G, —naomanar mnomomBH H Bec (hyHHaMenTa
OX OAHMH MOJIOT COOTBETCTBYIOIMEH MOMU{HOCTH.

Ilpu BHOpaHHOA NJOINAaAu NOXOLIBH (yHAaMeHTa PEKOMEHIyeTCs
yBeJHUHBATH €ro MJHHY, 9YTO CHOCOGCTBYeT YMeHBUIEHHIO aMILINTYX
KoseGanuii GyHAaMenTa.

4.9. Ilpu nposepke no dopmyte [47 (2)] cpeanero craruye-
CKOro JaBJieHHS Pcp HA OCHOBaHHe CcJieAyer NPHHHMAaTb 3HAYeHHE
ko3dpdunrenta ycnopuit paboTm me=05, a xkoadpduuuenta ycno-
Buff pabOTH TI'DVHTOB OCHOBAHHSI JJI1 MOJOTOB ¢ BECOM NaJalOLIHX
yactreii 6ojee 1 TC H A1 MAJIOBJAAXKHHX H BJAAXKHBIX MEJKHX H Ibi-
JIEBATHIX IECKOB, BOJAOHACHUIEHHHX KDPYIOHHX H <CpejiHeji KPYHHO-
CTH UECKOB, TVIHHHCTHX TIPYHTOB TeKydYefi KOHCHCTeHIMH my=0,7;
JJIi OCTaJbHHX BHIOB H COCTOSIHHH TIDYHTOB, TaKXe IIPH Bece pa-
JaIHX 4vactefi Moaora MeHee 1 Tc—my==]1.

4.10. AMIVIATYAH BepPTHKaZbHHX KoneGanufi $yHAaMEHTOB MO-
JgotoB Az, M, cieaver onpefenastTs no dopmviae [123 (1 nmpan. 2)1.
n. 4. 10 (1 npun. 2), B Koropo#i (o — pacueTHoe 3HAYeHHE Beca
najalouiax uacrefi MoJsoTa, TC; @ — pacueTHOe SHaueHHe O6Inero
Beca (yHlaMeHTa, mIa60Ta, CTAHHHE H 3aCHIKH FPYHTa, pacnojio-
JKeHHoro Ha o6pesax dvHpameHTa, TC, a V — cKoDOCTh MaNaIOIIHX
yacTefi MoJoTa B HadaJje ynapa, M/c, IpHHHMaeMas Mo AAHHBIM 3a-
BOJA-H3TOTOBHTEAA MJH, NPH OTCYTCTBHH TAKHX JNaHHLIX, Ompeje-
asemas no dopMmyaam:

a) anasg moaoros csoboauo magawliux (MGDHKUHOHHKX H OAHO-
CTODOHHEro pelicTBHS)

V=0,9V2gh; (120 (31))

6) nAsS MOJIOTOB JABOHHOro jeficTBHSA
V=0,65_‘3“/2f'gh -”—faﬂ [121 (32)]

0

HJAH

V= ‘/QET-‘:g_ i [122 (33)]

rae h — pabouas BHCOTa NajeHHs YAAPAIOIIUX 4aACTEH MOJ0TA, M;
[ — nnomazxr NOpPMIHA B UHJAHHApE, MZ;

p —cpelHee HaBJeHHe Napa HAH BO3Ayxa, Tc/ M2

Ey — sHeprua ypapa, TC-M;

g= 9,81 M/c? — ycKOpeHHE CHJH TAXKECTH.

KoagpdunuenT BoccTaHOBJEHHS CKOPOCTH yAapa & B QopMmyJe
[123 (1 nmpua. 2)] caepyeT NPHHEMaTb: JJsi MOJOTOB  LITaMIO-
BOuUHHX £=0,5 (npH INTAMINOBKe CTAJbHHX H3NeNHH) H e¢=0 (mpu
WITAaMNOBKe H3JEJAHA H3 UBETHOTQ MeTajla); AJs KOBOYHHX MOJIO-
T0B &=0,25.
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Pacuer koseGapHil GYHAAMEHTOB MallHH
C HMUYJABCHBIMH Harpy3kaMu!

410 (1 mpma. 2). AMIJIHTYAH BepPTHKaAbHHX Kojebawuii Oym-
AaMeHTa NpPH IeHTpaJbHOA YCTAaHOBKe MamEHH A, M, <aexyer on-
penenats no dopmyae

148)V
A= (14(-1-5;5%2)0{& . 1123 (1 mpmr. 2))

rae & — Ko3dduOHeHT BOCCTAHOBJEHHS CKOPOCTH YAApa, SHaYeHHe
KOTOPOTO CJeLNyeT NPHAHMATh IO COOTBETCTBYIOIMIHM pa3fieiaM TJa-
ot CHull II-19-79;

V — ckopocTh majpamollux uacTed B HauajJe yAapa, M/c, NpHHH-
MaeMas MO IaHHKM 3aBOJA2-TIOCTABINHKA HJH, IPH OTCYTCTBHH Ta-
KHX JaHHHX, ONpefesisieMas N0 COOTBETCTBYIOUIMM Da3ieiaM TIiaBbl
CHwuIT 1I-19-79;

Qo — pacueTHOe 3HaueHHe BeCa NAJAIOMIHX yYacTefi MalUHHH, TC,
NPUHAMAEMOE N0 COOTBETCTBYIOIHM paspfenaM raasu CHull I1-19-
79 ¢ yaerom yKasauri 1. 1.35 sroft raasi;

E: — ko3t dHHIHEHT OTHOCHTEJBHOro HeMI(upoBaHHsS A BepTH-
KaJbHBX KOJMeOaHH#H, OonpelefiieMHR COMNIACHO YyKasaHuaMm n. 1.44
raaBa CHull I1-19-79;

A: —KpyroBas 4acToTa CBOGOAHHX BEPTHKAJbHHX XoJeGanui
¢ynnamenta, c~i, ompejeaseMas no dopmyiae

K
Ay = "/ Zg ; [124 (2 mpra. 2)]

K; — xo3ddpHuHeHT KECTKOCTH OCHOBAHHS, TC/M, ONpEAeNseMHE IO
yKazaauaM 0. 1.43 pias pyHBaMeHTOB Ha €CTeCTBEHHOM OCHOBAHHH
unyd 1. 1.52 raasn CHull 11-19-79 ans cBafimbx (GYHIAMEHTOB;

Q — pacuerHoe 3uaueHue olmero Beca (yHXaMeHTa, YCTAHOBKH H
3aCHNKH TIPYHTa, PACIONOXKEHHOro Ha o6pesax <QyHAaMeHra, 1,
onpepenseMoe ¢ yueroM yKasanuj n. 1.35 rmasm CHuIl 11-19-79;
g — YCKOpeHHe CHJAW TsXKecTH, M/[cZ

411, AMnauTynH BePTHKAJbHHX KoJeGanuii dyniaMenta npu
SKCUEHTPHYHOR YcTaHOBKe MoJoTa As, M, CjeAyeT ONPENeNsiTh IO
dopmyrne [125 (3 mpma. 2)].

Ilpu ycrpofictBe ofmeffi MIHTH TOA HECKOJbKO MOJOTOB B CO-
orBercTBuH ¢ 0. 4.4 rnapu CHaIT II-19-79 u npE HECKOJBKHX OT-
IeNbHO CTOSINAX (yHAaMeHTaX B IleXe aMIHTYAH BEPTHKAJILHHIX
KoJieGanuii pyHIaMeHTa cleayeT ONpeleNsdTh € YIeTOM YyKa3aHHi
n. 1.46 3tofi THaBH.

411 (2 mpun. 2). AMOAMTYZH BepTHKAJAbLHHX KoJeGann®t ¢yH-

1aMeHTa NIPH SKCUEHTPHUHON yCTaHOBRe MAamHHH As, M, cleayer
onpeneasitb 1no dopmyne

A=A+ A, {125 (3 npun. 2)]

t K MaliMHaM ¢ MMOYJABCHBIMH Harpy3KaMH OTHOCSTCA Ky3HeUHHE
MOJIOTHL, (POPMOBOTHEIE MAIIUHK JIHTEAHOrO NPOH3BOACTBA K JIp.



B Koropoit A, onpenensierca mo ¢opmyne [123 (1 npan. 2)], a A.:,
no dopmyae
e (1+e) VQuelp
T 20, (14+B) (14+1,678,)

rle e — SKCUEHTPHCHTET YJapa, M;

! — nawHa QyHpaMeHTa, M;

e, V, Qo Q, E2, A,— T0 Xe, ato B 0. 4.10 (I mpan 2);
B, ks, &g A.q,— To Xe, 910 B n. 1.35 (5 mpua. 1).

4.12. Makcumaibuasi NIpefe/ibHO JROTyCKaeMas aMIJIHTYAA KO-
Jge6annii dyanaMenra Ay npuHEMaeTcs paBHO# 1,2 MM, a mpH BO3-
BefeHHH (YHAAMEHTOB Ha BCEeX BOJOHACHIICHHHX NECKax, a Tak-
e MEJKHX H TLJIEBAaTHX MajoBJaXKHHX meckax 0,8 MM.

4.13. [las yMeHblIeHHs KoJjeGanufi (dyHAgaMeHTa MOJOTA H
BpeHOTO BAHAHHS HX HAa OOCAYXHBAOMHA NepCcOHAN, TeXHOJOTH-
geckHe INpouecch, BGAM3E pacnoJsoXennoe OGOpPYNOBaHHe H KOH-
CTPYKIHH 3JlaHH# W COOpyXeHHA <henayeT, Kak HpaBHJO, Hpeny-
CMaTpPHBATL BHOGPOH30JIANHI0 (DYHAAMEHTOB MOJOTOB.

Has dynnamenTtoB MOJOTOB ¢ BecoM najnapmux gacrei 10 Tc
u Gonee, a TakXe B Clydae, eClHH OCHOBaHHA (YHIAMEHTOB MOJO-
TOB H HECYIIHX CTPOHATEABHHX KOHCTDYKHH{ 3MaHu# KY3HEYHOrO Iexa
CHOXKEHH MEJKHMH H TNHJEBaTHMH BOJOHACHINCHHHMH IeCKaMH,
npuMeHeHHe BHOPOHM3OJALHH IJs (YHNaMEHTOB MOJOTOB SABJSeTCS
00s3aTeNbHEIM.

4.14. PacueTHOoe JIHHAMHYEOKOE JaBJeHHe Ha JePeBAHHYIO IOM-
mwa6oTHYI0 TPOKNAAKY C, T¢/M2, BHUHCHAETCA No (opMmyne

» [126 (4 npan. 2)]

E
c=0,5QVY]/ —2—, [127 (34))
Ql Fl bn
’
rae QI — pacueTHOe 3Hadewde oOImero Beca 1WaGoTa M CTAHHHH
A IITaMIOBOYHBIX MOJIOTOB H B€Ca mabora JJ8 KOBOYHHIX MOJO-

TOB, TC;
F, —onopras miomazns mabora, M2
by — TomunHa NPOKNAAKH, M;
Ey — Monyas ynpyrocTH NOAMIAGOTHOH NPOKJAafKH, NPHHAMAaeMHI:
A mpoxaaaxkd u3 ay6a Ex=050000 Tc/M2, COCHH H JHCTBEHHHOH
Ex=30000 Tc/m2;
Qon V—To xe, uTo u B 1. 4. 10 ranaBw CHulIT 11-19-79.
Tlpu sToM 3HauenHe ¢ He JIOJIKHO NPEBHINATh BEJMYHH pac-

CYETHHX COMPOTHBACHHA ADEBECHHBI TPH CXKATHH IONEPeK BOJOKOH,
NpUHHMAaEeMHX PAaBHLIMH:

AN MpOKNajok M3 aybéa . . . . . . . . 360 1c/m2
NS TPOKJAAJOK M3 JHCTBeHHMmmw . . . 216 »
LU MPOKAAAOK H3 COCHWI . . . . . . . 180 »

[IPUMEP PACYETA ®YHIAMEHTA TII0J ILITAMIIOBOYHBIH
MoJIoT

Hcxopnbe pannbie, MoaoTr fnBOMHOro fefcTBHA R/ IHTAMIIOBKH
CTAJbHBIX H3JeAH# ¢ HOMHHAJbHBIM BECOM NAafalOUHX "acTel Qy=3 Tc;
pabouan pricora naaennd h=13 M; jaBnenHe mapa Ha NOpUIEHb
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p=70 Tc/mM? mwiomazns nopmus f=0,16 M%; Bec maboTa W CTAHHHH
Ql=92,5 TC; PasMepH nogomsw mabora F;=3,001,9 M; oTmMeTKa mo-

nowBnl mMaGoTa OTHOCHTENbHO moJia uexa — | M; pasmepwl nvGoBof
noamwaborHof Opokaazku 3,25X2,16X0,6 M: kosddHIHEHT BOCCTAHOB-
JEHHS CKODOCTH YJapa IpH IUTaMIOBKe CTaJdbHhX H3geaudn &=0.5.

OcHoBanueM GVHIaMeHTa CJAYXHT IJIHHA NOJYTBepAas C XapakKTe-
puctukaMu E=2600 1c/m2, 11 =02, e=0.6.

Pewenne. PasMepn ¢ynnamenta Bui6HpaeMm B *00TBETCTBHH C pa3-
MepaMH NOJIIAGOTHOA wact monora (puc. 10). wjomwazs NOAOIIBH

dvanamer a F=5,6X4,6=
W J250 400 =235,76 M2; TOJUIHHA HOJAMIE-
0OTH%{ 4YacTH MOJOTa B COOT-
BETCTBHH C Ta6Gauuen 18(7) npu-
HATa paBHOM 1,5 M; Bec ¢yHga-
MeHTa [25,76- 1,54 (4,054
+2,16)-0,4-1,6-2]2,4=111,8 Tc;
BEC 3aCHNKH TPyHTa Ha obpesax
tyHnamenra (25,76—4,05X
P v X2,96)-1,6-1,7=37,5 1T1C; BeC
m———— ¥ dyHraMeHTa ¢ 3acHIIKOH H MO-
} 6 | notom Q=111,8+437,4-}925=
=2418 Tc.

IlpoBepky cpexHero cTaTH-
YecKOro RaBJIEHHS MPOH3BOAMM B
COOTBETCTBHH c dopmysoi
f47(2)1.

1200 400
1000

m&%

J100

1500

__Ms
Peo="9576 —

<mgmy R=0,5.1-56=28 Tc/m3,

4600
2960
2160

rie pacueTHoe JaBJIEHHE Ha OcC-

Puc. 10. TaGapurabie pasmepn $yspa- HOBaHHC COrJIacHO CHail
MEBTA NOA IWITAMNOBOMHKIA MOJOT 11-15-74 (npun. 4, dopmyaa 2)

b-—b
R=Ro[l+k1 1]+k2'\’11 (h—h) =

1

3,25 —1
=4,6[l +0,05 (—l——)]+0,15-1,7 (3,1—1) = 5,6 krc/cM? =

=056 rc/M2;, my=0,5; m=1.

¥Ynpyrue m JAemndupyomHe XapakTepPHCTHKH OCHOBAHHSI OMpese-
JAITCA B COOTBETCTBHHM C yKasaHHsamu nnm, 1.41—1.44,

Koadhdunuent ynpyroro papHOMepHOTO CXaTHs mpH Op=15 m—!

C, = 1,5-2600 (1 + ]/ 25‘;’6 )=6330 Te /M0,

Koapdunuent orHocurenshoro aeMndupoBaHHS B COOTBETCTBHH ¢
dopmyumon [58(13)]

E 2600
=2 =2 ———— — 0,42,
Z ‘/ C, Pep ‘/6330-9,4
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CoGcTBeHHas 4acTOTa XoJebaHHl yCTaHOBKH

N _l/ C.Fg l/ 63302576981 _ . .
2" Q 241,8 ’ :

Amnnnryaa xoneGaHuii dpynzamenta mo ¢opmydse [123 (1 npua. 2)]
paBHa

4 — (1+e)VQ (140,5)+7,1.3 B
2= (1+1,678,)%Q ~ (1+41,67.0,42)81,3.241,8

=0,96-10"3 M =0,96 MM < 1,2 MM =4,

rape
= 9 pf+Qo __ 981.13 70:0,16+3 _
V=065 ]/ gn L% 0,65 ]/2 9,81-1,3 00 16+3

=7,1 mM/c.

IlponssofnM NpOBepKy HamNpSXKEHHA B NOAMAGOTHOH NpPOKIajKe
no dopmyrne [127(34)]

E, 5-104
U=0,5Q VV_'—A—_ =0,5'3-7,1 “/—___—__=
° Q; F1b, 92,5.5,7-0,6

= 133 Tc/M? < 360 Tc/M? = 0j.

MPUMEP PACYETA ®YHIOAMEHTA IIOA TPH KY3HEYHBIX
MOJIOTA

Hcxopnnle paHubie, MoJsOTH JBORHOrO HEACTBHA ANS IITAMIOBKH
CTaNbHHX H3AENHN ¢ HOMHMHAJbHHM BECOM NajalolEx yactell Qp==1T1C;
paGouas BHcoTa najgeHHs h=0,8 M; JAaBieHHe mapa Ha NOpIIeHb p=
=80 rc/M2; miomaznp nopimHa f=0,1 M2?; Bec Ima6oTa H CTaHAHE
Q, =30 7c; pasmepm momowsw waGora F;=2,38X1,1 M2=262 m%
OTMETKAa NOJOWBH INaf0Ta OTHOCHMTENbHO noJa nexa —0,7 M; MuHH-
MaJbHOE pPAacCcTOsIHME MeXAy wmojoramu 1,5 M; pasmepn noxmaGoTHOR
npokjajgku 2,78X1,38X0.6 m.

CHOBAHHEM CJYXHT [IeCOK BOZOHACHIIEHHHJ cpejHell KDPYMHOCTH,
HMEIOIMHUA cJIe/yloulHe XapaKTepHCTHKH: E=4000 Tc/M?;, @¥=38"; cf=
=0,02 gre/em?; y=1,7 1c/M3; e=10,6; Ro==40 1c/M2.

Pemenne. PasMepu $ynmzaMmeHTa BLHIGHpaeM B COOTBETCTBHH C pas-
MepaMH MOXWAGOTHOX YacTH MOJOTOB (pHc. 11): miomags HOZOWIBH
dyunamenta F=11_8X2,6=30,7 M2, Toqm®Ha mOXMWAGOTHOR dTaCTH
(nnmTe) npumara 1,25 M B cooTsercTBHE ¢ Taba. 18(7); mec dynna-
menra (30,7-1,2541,3-11,54-1,98—1,38.2,78-1,3-3)2,4=1275 Tc; Bec
3aCHIKH_ TpyHTa Ha o6pesax dvagamenra (0,26-1,3-1,984-0,62-11,8X
X1,3)1,7=173 1c; Bec pyHZameHTa ¢ 3aCHIKOH H MoJloTaMu Q==
=127,5+17,3490=234 rc.

IlpoBepKy cpemHEro CTaTHueckOro AaBJeHHA 1oA (yHAAMEHTOM
NPOM3BOAWM B COOTBETCTBHH ¢ dopmyson [47(2)], B KoTOpoOR

R=R, [1 + kx(l;—lb'l—‘)]-l-kz'ﬁl (h—ty) =
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2,6 —1
- 4[1 40,125 (-i——-)] +0,25-1,7 (2,55 — 2) = 5 Krc/em? =

=50 Tc/M2;

Koa(pumment ycaopnit paboTH my=0,5; xosddunuent ycaosnit pabotn
rPyHTOB ocHoBanus m;=0,7.

2 Z
w 50g 2780 g0, 2780 .m%‘gz 1380 _joq
N7l TS ~
g /4 < T|1 S
L LS NP
u //_::::;-—f—:":::_\u’ R < (¥
L ngoo K 0 200 | ¢
d g
T
1904

X
X
N .
X
2600

500

nsoo &

—t

Puc, 11, Cxema GYERaMeRTa NHOA TPR EYIHETHNX MOAOTA

Torsa cpemdee craTHYecKOe JapJepye HA OCHOBAHHE (YHAaMeHT3

234

Pep = —30—7‘ =7,6 Tc/m® < 17,56 1¢/M2 =0,5-0,7-50 1c/M2.

OnpeneacHre aMnaMTyj KomeGamnii PyHmaamenra, Ympyrue xapas-
TEPHCTHKA OCHOBAHHA ONPENEASIOTCA B COOTBETCTBHE C YKA3AHAAMM

mm, 1.41—1.42:
xkosddunuenT  yHApPYyroro paBEOMEpHOro cxkarua no  Qopmyne

[49(4)] npu bo=1 M~
10
C, =1-4000[1 ]/_.__)=6280 M3;
2 ( TV 5.7 e/
KOS()I)(bHU,HEHT yOpyroro HEpaBHOMEpPHOrO CXaTHd 10  dopMmyas
50(5)):
50N Cp = 2C, = 12560 Tc/m®.

KosdpduiieHTH XKeCTKOCTH OCHOBAHHAS ONPEReNSIoTCA M0 hopmyiam
[53(8)] — [54((9)]:
K, = C, F=6280-30,7 = 1,9-10° Tc/m;
Kq, = Cq,.l == 12560-356 = 44,7-10% Tc-M = K,
rie MOMEHT HHepPUHM MJIONIafny MOLOIIBH OCHOBAHHS
2,6-11,8

=—2—"—— =356 M,
J 12 3
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Tabawuga 19

MoMeHTH! KoopOHHATHI MomenTnt
: e | s | Dot
Bo | paouepu sne. | oeca| Koopimars newmpon) Craminesiie, | MouSA: | crmoearomo | Ton Oraocw: | orsockrems
& MEHTOB, M OTHOCHTeNbHO oceft x,| OTHocHTexbHO ocefl ¥, |OCefl,  mpoxo-|reasno  ocefl,ocn 0¥, mpoxo-
2o M U 2, M Y, 2, TC-¢ AAMHX  uepes] NPOXOASIMUX | pAamef yepes
5 2 r e OeHTPH TsKe- | Yepe3 MEHTP |LeHTP TAKECTH
<5 CTH SJEeMEHTOB, | TAXEeCTH yCTa- |Bcelt ycraHoB-
5 TC-M-C? HOBKH KH, TC-M-C2
g m; 2 2
5 n ax ay az mt_ xi yi 2,- m; x,(m; Y, m; z; —izi (ai + ag) Xo 2, m, (x0+20)
2
It 1 (11,54/1,98( 1,3 7,27 — —_ 1,9 — — 13,81 81,7 — 0,12 0,1
Iy 2 2,781,381 1,3 |[—2,44| — —_ 1,9 -— — |—4,62 —1,9 3,88 0,12 —36,7
mrl 1 | 2,781,388 1,3 |—1,29) — | — [1,9 | — | — }—2,32] —0,95 — 0,12 0,0
Iv| 1 (11,8 (2,6 { 1,25 9,38 — — 10,625 — — 5,86 110,06 — 1,155 12,6,
v| 2 |11,810,31] 1,3 1,64f — —_ 1,9 — —_ 3,12 19,35 — 10,12 0,3
vi] 2 |0,13/1,98| 1,3 | 0,12 — —_ 1,9 — —_ 0,23 0,02 5,84 (0,12 4,1
VII| 2 | — e — | 6,12 — — | 2,9 — — 17,74 4,2 3,88 (1,12 99,4
VIII| 1 — _ — | 3,060 — — 12,9 — —_ 8,87 2,1 -— 1,12 3,8
2z 23,9 42,6 214,6 83,6
« Gy Gy Ay Y .
IOnsi sneMenAToB (yHAaMEeHT2 M 3aCHUIKH rpyHTa Ha ero o6pesax mi== Togg T TEEVY o0beMHHBII Bec MaTe-

puana (mns xenesoferona — 2,4 T¢/M3, aasa rpyHra — 1,7 To/M3).

Macchl HemOJBHMKHHIX uacTell MAIUMHHI 3aMEHSIOTCH TOYEUHEIMH, NPHJIOXEHHHIMH B MECTaX HX IEHTPOB TSKECTH.




Onpefenenne Macch (QyHAaMeHTa C 3aCHNKOH TpYHTA H MOJOTa-
MH, EHTPA THIKECTH YCTAHOBKH A, W MOMeHTAa HHepinEd © Bcefi ycra-

HOBKH M 34CHNKH I'DVHTA OTHOCHTEJbHO OCH, upoxozulmei gepe3 onuﬁ
HEHTP TAMKECTH NEPNCHJHKYJISPHO IUIOCKOCTH KojeGanHfA, NPOHSBORHTCA
po taba. 19. Oca KoopAHHAT NMOKa3aHW Ha pHc. 11,

42,6
mp = 23,9 TCcec?. M; =E'§ =1,78 u;
0=214,6 1 83,6 =298 TCc-M-C3.

MOMEHT HHEepIHH MAacchl VCTAHOBKH M 3aCHNKH TPYHTAa OTHOCH-
TeJbHO OCH, NpoXojsileff uepe3 HEHTp TAXKECTH noZomsH bvinamen-
Ta NepHeHJMKVJASADHO IVIOCKOCTH KojieGauu#i corsacmo n. 1.35 (5
apua. 1)

0 = 0 4 m b ="298 4-723,9.1,78% = 374 Tc-M-C,
Kpvrossie =acrorsl kxoaebanuft (mo doomvaam [41(38 mpun. 1)}]
u [32 (29 npua. N1
A =/ L9-10°
z 23,8

44,7.10% -1
A =V_z__ =110 .
q’ 374 10¢c

Koadhbunuenr otHocHTeNbHOr0 AeMnbHpOBaHWSA AJiA BEPTHKANLHHX
KosneGaHni onpelenseM no dopmysae [58(13)]

E 4000
= 2]/ = ]/____ =0,58.
s Czpep 2V tm076

KoabdunyenT orHOCHTENBHOrO JAeMndHpOBaHHMS OCHOBAHHSA XAJA
BpalllaTeNbublx Konebanuit onpefiensem no dopmyne [61(15)]

§(p = 0v5 Ez = 0s5'0,58 = 0»29-
AMnnuTyny BepTHKAaNbHHX KoJeGaHHA (GyHAAMeHTa KaXAOro Mo-

JOTa OT NOCTYNaTejbHBIX nNepeMmemeHHii onpepenseM mo  dopmyne
[123(1 mpua. 2)]

—_— (I+0’5)'7;7“
2™ (141,67-0,58) 89-234

AMIJIHTYRA BepTHKAJBHHX KONeGapHA NIpH paboTe KAXKAOro xpafi-
Hero Mojota oT Bpamedas [126 (4 mpun. 2)]

=89 ¢ 1;

=0,28-10"% M= 0,28 mu.

, 140,5)7,7-1-3,88.11,8:0,26
g — 05771381 =0,45.10~° =
2.234-1,782.110-1,26 (14 1,67-0,29)
= 0,45 MM,
3pech e=3,88 M — KCLEHTPHCHTET yjapa;
1=11,8 M— piauna ¢pyunamenra;
2
myhy  23,9.1,782
=—=——"=0,26;
B ) 298 ’



V — cxopocTh napamlllefi 4acTH MoJoTa, onpefensemas no (op-
mynae [121(32)]

V=0,65 V2-9,81~0,8 ﬁo_'o»i_Jr‘ =77 w/e.

A, = A, + A, =0,2810,45=0,73 um.

Yuer pa6oTHl Tpex MOJIOTOB NPOH3BOJMM B COOTBETCTBHH C (op-
mynoii [66(18)]

A, =0,7V70,73 10,73 1 0,28 = 0,8 Mu = 4.

TpoBepxa nanpskeHuit B mnoAwabornoit npokiaaake, Martepnaa

OPOKJAaoK — AVO. ﬂnﬂamnqecxne HanpsiXKeHHdA B NOAWAGOTHOA mpO-
KJazKe no gopmyne [127(34)]

50000
6=0,5 =0,5-1-7,7
WV ‘/Qlﬂ l/ 30-2,62-0,6

=125 1c/M3 < 360 Tc/M2,

T. €, MEHbIlIe NONYVCKaCMHX.

5. ®YHAAMEHTbBl ®OPMOBO4YHbIX MAIMHWH JIHTEAHOTO
NPOU3BOACTBA

5.1, TpeGoBanns HacTOslero pasfeta pacmpOCTPAHAIOTCA HA
[OpOEKTHPOBaHHe (pyHAAMEHTOB (POPMOBOYHEIX (BCTPAXHBAIOILHX)
Malli{H JHTEAHOro NPOH3BOACTBA C BEPTHKAJbHO HAMNpaBJeHHHMH
yYAAapHHMH HarpyskaMH.

5.2, B cocraB 3ajaHHsA HA NpPOEKTHpOBaHHe ¢yHAAMEHTOB (op-
MOBOYHHX MAUIHH JIHTEAHOro MHPOH3BOACTBA, KPOME MAaTepHajoB,
pepeuncieHHHx B I. 1.4 raase CHull 1I-19-79, aomkusl BXOAHTB
CAeAyIOllHe JaHHHE:

a) BeJHYHHH HODMATHBHHX CTATHYeCKHX Harpysok, IepejaBae-
MHX Ha (yHAAMEHT OCHOBHHMH MeXaHH3MaMu (BCTPSXHMBAIOLINM,
NOBOPOTHBIM, NPHEMHHIM H 0p.), H KOOPJAHHATH TOYEK NPHJOKEHHH
9THX HArpysokK;

6) rpysonoAbeMHOCTb MAalIHH (HOPMATHBHbLE 3HAUEHHS CyMMap-
HOro Beca ONOKH H (OPMOBOYHOA CMeCH). HODMAaTHBHHE 3HAYCHMS
Beca MAAAIONHX YaCTefi H Beca CTAHHHBl BCTPSXHBAIOILErO MeXxa-
HH3Ma; :

B) paGouast BHICOTa MaJeHHsi BCTPAXHBAOWMX (mafaloLiHX)
qacTed MAlIWHK;

T) pasMepH B IJIaHe, TOJIHHA H MarepHal HaApyHAaMeHTHOR
yOpyroii NpoKJAaiKH.

Ilpn orcyTcTBHH AaNHHX O Bece MNAaZaloOMHKX vYacrefl CyMMapHoe
3HauyeHHe Beca NajaloIHX yacTed onpelesisieTcs no ¢gopmyne

Qo =19,842 P, [128]

rje d -— AHaMeTp NOPIOIHA BCTPAXHBAIONIEIO MeXaHH3Ma, M;
Pc — paGouee paBJeHHe CXKAaToro BO3fyxa, TC/M2.
5.3. HOna ycrpoficrBa HaadyHAAMeHTHOR YOPYroi NPOKJAJKH
cleflyeT mpeAycMaTpHBaTh O6pychss H3 JAy6a H JIHCTOBYIO Ppe3HHY.
Jinsa BCTPAXHBAIOWIHX (OPMOBOYHBIX MAMIMH  TPY30NObEMHOCTHIO
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MeHee § TC JONMYyCKaercsl NPHMEHEHHe G6PYCheB H3 JIMCTBeHHHIH HJIH
COCHHL.

Lepensuntbe OGpycba CAeAYeT H3rOTaBAHBATL W3 [APeBECHHH,
oTBevamwuiei TpPeGOBABHAM, YKa3aHHKEM B 0. 4.3 raasm CH=uIl
11-19-79. JlucroBas pesHHa MOJKHA YHOBJETBOPATE TPeGOBAHHSM
Texunyeckux YCNOBHA JAJA DPEIUHOBHX TEXHWUECKHX HSACJNER IpH
tBeppoctH H-30—45 B coorserctsun ¢ T'OCT 263—75.

Ansg HaAdpyHRAMeHTHOR NPOKAAJKYM CJAEAYyeT NPHMEHATb JHCTOBYIO
pPe3sHHy TaxHX COPTOB, KOTOpPHEe HMMEIOT BHCOKHA KodhbruueHT Heympy-
TOTO CONpPOTHBJICHHS.

5.4, PdynpaMeHTH (HOPMOBOYHBIY MAIUHH JIHTEHHOTO IIPOH3BOJ-
CTBA cJefyeT NPOEKTHPOBATH 2KeJIe30G6eTOHHHIMH B BHJAE MOHOJMT-
HOTO MAacCHBA C COOTBETCTBYIOLIMMH BHIEMKaMH, KaHaJlaMH, TOHHeJ-
MH H OTBEPCTHAMH, HEOGXOAHMBIMH ANA pasMellleHHS dacTell MallH-
HH, BCIOMOTraTeNbHOr0 OGODPYJOBaHHS H KOMMYHHMKAllHfi, a TaKxke
ISt JOCTYna OGCHAYXHBAIOIXErO TepCcoHajJa K MeXaHH3MaM, Ipo-
KAaaxaM, TpyGonpoBOAaM ¥ T. I,

IIpn npomssoxcTBe paGoT mo ycTpo#cTBY (GYHIAMEHTOB BCTPAXHBA-
IOMKEX (OPMOBOYHHX MaIUHH HeO0O0XOLHMO COG/MI0AaTH CJAeAylomye Lo-
NOJIHATeNbHHE TPeGOBAHMS:

a) npu GeroHHpoBaHHMH (yHAaMernTa NOX (POPMOBOUHYIO MAIIHHY
He JAONycKaeTcs HasHayeHHe paGowero msa B npexenax 1,5 M Bepxwuent
yacTH QyHAAMeHTa NOZ BCTPAXHBAIOMIHMM MEXaHH3IMOM;

6) NOAJHMBKA ONOPHOH paMHl BCTPAXHBAIONIEr0 MEXaHU3Ma He A0-
mycKaercs; JMONYCK Ha HENapajieNbHOCTh H HPSIMOJHHEHAHOCTH COCTAaB-
asger 0,1 Mmm Ha 1 M JJHHE;

B) OTKJAOCHEHHS OT TOPH3OHTANH TOBEPXHOCTH (YHAAMEHTa NOX
YIOPYTHMH NPOKNAJKAMH BCTPAXHBAIOMEr0 MeXaHH3Ma He JONyCKa-
10TCH, -

r) BHpaBHHBAHHE MNOBEPXHOCTH (yHAaMeHTa MOX YHpPYrod Haj-
PynAaMenTHOR NPOKNAAKOHK cjlefiyeT NPOH3BOAMTL A0 Hadajxa CXBATH-
BaHUSA GeTOHA.

5.5. OcHoprHe pasMmepH (yHIaMEHTOB B IIaHe JO/KHH oIpe-
JEeNATbCA HCXOAS H3 Pa3MEpoB M PAacCloJIOKeHHA MEXaHH3MOB dop-
MOBOUHOI MANIHHH, DACHOJIOXEHHH TOHHEJeH, KAHANOB H BHIEMOK B

Tesle pyHNaMeHTa,

Ta6auma 20 (8)

(ze Megmee) UPH TPYSOROABLEM-

Paswmepsl, M.
* T HOCTH MamIHEH Q, TC

HanmenoBaHHe pasMepoB

—

B< | 25« [5<Q< éOQ<< Q>20

g< <Q<5| <I0| 55

<15
@ 5

AN

Buicota  ¢yHRaMeHTa 1 1,951 1,5 1,8 2 |2,25

nox BCTPAXHBAICIIHM
MeXaHH3MOM

Paccrosinne ot nHa ka- | 0,2 | 0,3 0,4 0,5| 0,7 0,9

HaJI0B, TOHHENEH H BH-
eMOK 10 NOIONIBE
dynpamenTa
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Pasmepn dynaamenta, OfipefiesicHHHE KOHCTDVKTHBHO, cleAvey
UpOBEPATb PACYETOM.

5.6. Bhicora dyHAameHTa NOJ BCTPAXHBAIOUIHM MEXaHH3MOM H
paccrosinue OT AHa KaHaJjoB, TOHHeJAeHd M BLIEMOK A0 NOZoumiBH QyH-
AaMmeHTa AOCJ/KHW ObiTh He MeHee YKasaHHHX B Tabua. 20(8).

5.7, OGmee ¥ MecTHOe KOHCTDYKTHBHOe apMHpoBaBde (yHAa-
MEHTOB (POPDMOBOYHEIX MAWIHH H HX OTAGJBHHIX 3JIEMEHTOB CJEAYeT
NPOH3BOAHTE C yyeTOoM TpeGOBaHHH, HpuBEJeHHLIX B mm. 1.22—1.26
raasw CHuIl 11-19-79.

BepxHioil0 wactb GYHAAMEHTAa HENOCDEJCTBEHHO WO CTaHHHOM
BCTPAXHBAIOWIErQ MeXaHWsMa cilefyeT apMHPOBATb TOPH3OHTAJNBHE-
MH CEeTKaMH € KBaJipaTHHIMH fuefikaMu pasmepoM 100 MM H3 cTepx-
Hed auameTpoM 10—12 MM; KOJHYECTBO CETOK HA3HAUaeTcs B 3aBH-
CHMOCTH OT IPy30NOLBEMHOCTH MEXaHH3Ma, TC:

AOD . . . . . . < . . . . . <« . 1=2cerkn
orhagold . . . . . . . ... .. .23 »
Gonmee 15 . . . ., . < . . . .. .34 >

BepxHI0l0 ceTky cieayeT yKNaAbBATL Ha paccToAHHHd 30 Mm
OT NOBEPXHOCTH (YHAAMEHTA, NPHUMBKAIOLEH K YNPyrod NOPOKAax-
Ke 10jJ CTaHHHy BCTPAXHBAIOHIEr0 MEXAHH3Ma, A4 pAacCTOSIHAE IO
BEPTHKAJH MEXAY CeTKaMH NpHHHMAaTb paBHhM 100—150 mm. Cae-
AyeT upeiycMaTpupaTh, KaK NPABHIO, COeJHHEHHE CETOK B OGDBEM-
HHle apMaTypHHe KapKACH, KOTODHe B NOCJAeAyIOUleM MNOJDKHH YCTa--
HaBJHUBATBECA Ha MECTO mepei GeTOHHpOBaHHeM (yHAaMEHTA.

Y nojpomips ¢yHAaMenTa HeOGXOAMMO HpPEAyCMAaTpHBATH YKAAK-
Ky HEXHedl TOpH3OHTAJBHOR apMaTypHOH CeTKM ¢ KBaJADaTHHIMH
syefikamMu pasmepoM 200 MM uH3 crepxuedt nHamerpoMm 12—20 MM
(B 3aBHCHMOCTH OT I'DY30NOABEMHOCTH MAlIHH).

Hapyxuie Xene306eTOHHBE CTEHH, Orpaxjaoumue $opMoBoY-
Hyl0 M3UIHHY, APMHPYIOT ABOAHLIMA CeTKaMH, HCIOAb3Yys B Kaue-
CTBe BEPTHKANbHOH apMaTyphl CTEPXXHH AHaMeTpoM 12—14 MM mpu
rpy3OnoAbeMHOCTA MaWiud Ao 15 Tc W puamerpoM 16—20 MM nps
boJsbiliell TPy30N0AbEeMHOCTH MaliHH, B KauecTBe NPOJOJBHOH apMa-
TYPH CJeAYET HpeAyCMATPHBATR CTepXKHH AuamerpoM 10—I12 mm c
miaroM coorsercrBeao  300—400 mM. CeTkH caeayeT COEAHHSATH
MEXJIY COOOH NONepPeYHBIMH CTEPXKHAMH aHaMmeTpoMm 10—I12 MM ge-
pe3s 600—800 MM B rOpH3OHTANBHOM H BEPTHKAJILHOM HaupaBACHHH,

Hapyxnvle GOKOBHe rpavu (yHAaMeHTa CAEAyeT apMHPOBATh,
KaK OpPaBHAO, MyTeM NPOAC/RKEHHS JO €ro HOJOIEBH HAPYKHHX
apMarypHHX CeTOK cTeH, orpaxjawlonux mamusy. Ilpm sroM apma-
TypHBe CeTKH ¢yHAaMeHTOB ob6beMoM 80 M2 H MeHee caexyeT BHI-
NOAHATH C BEPTHKAADHHIMH CTEPIKHAMH AnHameTpoM 12—14 MM u ma-
roM 200 MM, a ¢yHnamenros ofbeMoM Gonee 80 M* — auameTpoM
16—20 MM ¢ TeM e IHaroM.

5.8, HaadynnamentHylo ynpyryio AepeBAHHYIO NPOKJIaAKy NOA
CTaHHHON BCTPAXHBAKOIULEr0 MeXaHH3Ma cJeAyeT MHpeRycMaTpHBATh
#3 GpYChbeB, YAOXKEHHHX NAAIMS B CHJCWHOA OPAMOYTOAbHHHA MHIAT.
BoarH, crArEBaiomue 6pychbs B IIAT, CJleflyeT pacnoiarath 4epes
0.5—1 M nmo mauHe upokAaaxy. B menrpe mpokhaaku caeaver mpe-
JYCMATPHBATH OTBEPCTHE AJsE PASMCIICHHA HMJAMHAPA BCTPSXHMBAlO-
INero MexaHH3Ma.

PasMepu ynpyrofi pepeBsHHOX H Pe3dHOBOH NPOKAAROK B mia-
He JOJIKHH COOTBETCTBOBAaTh DA3MeDaM ONODHOH IOINAaAH CTAHHHH
BCTPAXHBAIOMIEr0 MeXauH3Ma: DAcCTOSHHe OT KDasg CTaHWEW IO
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Kpasi MPOKAAAXH ROMXKHO 6T nHe Mence 50 MMm. IlepeBsauuvio
HPOKAAAKY CJAeAyeT TIPOSKTHPOBATb H3 OJAHOTO HJH HECKOJbKHX
ll.lHTOB, ymaamsaemmx erCT-HaerCT, TOJLAHY KaXAaAoro HiHra
caeaveT npHAHMaTth ne MeHee 100 mMm. TomumHy HepeBsiHHOM NDO-
KNajlkKH B 3aBHCHMOCTH OT TIDY3ONOABEMHOCTH MAIIHHH CJeAver
NPHHHMATL MO 3afaHHI0 Ha TDOEKTHDPOBaHHe GVHAaMenTa (CM. 0.
5.2 «r» raaset CHull 11-19-79), no me menee 200 mm. Toaimuny pe-
SHHOBHIX JIHCTOB CACAYET BDHHHMaTh or 10 mo 20 MM B 3aBHCHMO-
CTH OT rPV30MOABEMHOCTH MAINHHBL,

Tonuuny aepeBsiHHOA NPOKJIAAKA H DE3HHOBHX JHCTOB B 3aBHCH-
MOCTH OT IPY30NOABEMHOCTH (GoODMOBOYHON MAUIHHHW INDHHHMAIOT B CO-
OTBETCTBHH ¢ Tabua. 21,

Ta6auma 21
ToamuHa yopyrofi NPOKJAAAKH, MM
I'pyzononbeMHOCTB, TC
AepeBIRHOR pPe3XHOBONR
Ko 2,5 200 10
xo 10 300 10
Ao 20 400 20
cBue 20 600 20

Pe3snHOBHeE JHCTH DEKOMEHAYETCA pacmojaraTh B [OPH30HTAJbHOH
IVIOCKOCTH ¢ O6€HX CTOPOH AEPeBAHHOTO IIHTA,

PacyeTHoe JHBaMHYeCKOe JaBJeHHe Ha Haf(PYHAAMEHTHYIO MHpO-
KNaaKy o, Tc/M%, BHgHCAseTCA O dopmye

o.—_o,s_Q;_V ‘/Ec— [129]
2 1

rie Qo — Bec MafAIOMMX wacred, TcC;

V — cKopocTh najaiomux Iacred, M/c;

Fy — mnomanp mpoKMaiKH, M2

Q)— Bec uacTell MAUIKHH, PACMNOJOXKEHHBIX HA NPOKJIAJKe, TC;

€ — cyMMapHHi k03pPHUHEHT KecTKOCTH ympyroi HaadyHXAMEHTHOH
NPOKAAAKH, TC/M.

5.9. B pepxneli 9acTH (yHZaMeHTa HEOGXOAHMO NPeXyCMaTpH-
BaTb CNelHaJbHHE NPHCIOCOOJEHNs! JJif KpelJeHHsi ONOPHOA paMH
J€PEBAHHOTO HMJHM MeTaJUIHYeCcKOro Hactagaa (mosa  ¢opMOBOYHOR
MamuHH), Pacyer mpoYHOCTH OMOPHOA paMHl CJeAyeT MPOH3BOAHTD
Ha JAeficTBHE pacHYeTHOM HArpyskH OT Beca OMOKH H ¢opMoBouHOf
CMECH,

Onopryio paMy JonyckaeTcs ONHpaTh Ha CTAHHHY [OBOPOTHO-
TepeKHAHOT0 MEeXaHH3Ma (HCKJ/IOuasl KPHBOIIMOHYIO Kamepy); Ka-
CaHHe ONOPHOA paMH HACTHAA CO CTAHHHOA BCTPAXRBAWINEro Mexa-
HH3Ma He JoIlyckaercs.

B xoHCTpyKuHH ONODHOA paMH H HAaCTHA2 AO/NKHA NpefycMa-
TPHBATbCA BO3MOJXKHOCTD CHATHS CTAHHHH BCTPAXHBAIOUIEro Mexa-
HHM3Ma, YJ4JeHHA BCTPSXHBAIOINEro KjAanaHa M Pa3GopKd KPHBOHIHM-
HOH KaMepH NOBOPOTHO-NEPeKHAHOr0 MeXaEH3Ma 6e3 mpeABapHTe/b-
HOH pa3GopkH pamMH H noJia GopMOBOUHOR MamIHHH.
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5.10, OynaaMeHTH noj (OPMOBOYHHE MALIHHH CJIEAYET OTXHe-

JIATb OT CTPOHTEJbHHX KOHCTPYKUMH 3faHHA, (PyHAAMEHTOB JAPYroro
060DYA0BaHHS, KOMMYHHEKAIlHi, MOJOB H T. I, ONHD2HHE KOHCTDVK-
nnfk 3namuf na ¢ysnaMeHTH (OpPMOBOUHHX MallHH He JAONycCKa-
eTcs.
dopMOBOUHEE MAWIHHHE C NOBODOTHO-NIEPEKUAHLIM MEXaHH3MOM
clemver pacnojaraTh Ha (vHAaMeHTe, KaK NDPaBHIO. OGDaIMeEHHHM
TIOBOPOTHO-NIEPEKHAHLIM MEXAHH3MOM B CTOPOHY CTPOHTC/ILHHX KOH-
CTpYKIHHA.
B cBfA3H C TeM, YTO yJAapHas Harpyska oT (POPMOBOUHOH BCTPAXH-
Baillefi Mali¥HH C [OBOPOTHO-NEPEKHJIHHM MEXaHH3MOM NepefaeTcs
Ha (YHAAMEHT 3KCLUEHTPHYHO, aMIVINTyAH BepPTHKAJbHHX KoJeGaHHMA
FPYHTA CO CTOPOHH BCTPSXHBAIOINETO MEXAHH3MA CYINECTBEHHO INpPEBH-
AT aMIVIATYAYy KojeGaHHii ¢ NPOTHBONOJOXKHON CTOPOHH, 4YTO Cle-
LyeT YYHTHIBATD NpDH PACNOJNOXKEKHH B LieXe BHOBbL HNPOEKTHPYEMOTro
¢dyHnamMeHTa.

CtpoutesibHbe KOHCTPYKUHHM  3JaHHA CcJeAyeT paclojarath Ha
TaKOM pAaccTosHHH OT (pyHAaMeHTOB  (OPMOBOUHHX MAILMH, IIPH KO-
TOPOM YCKOpDeHHe BePTHKAJbHHX KoJeGaHHR OCHOBaHHS CTPOHTEJbHHX
KOHCTpYKUHA -He npesmmaer 0,2g.

511 Ilpr nposepke mo dopmyae [47 (2)]1 cpeasero cratude-
CKOTO JaBJACHHSl Pgp Ha OCHOBauue (py#IAaMeHTOB (POPMOBOTHHX
MamEH cJaefyeT NDAHHMATL 3HaueHHe Kod(pdHIMeHTa YCJIOBHA pa-
Gotu mp==0,5, a xoapdunyenta yciosuE paGoTH TPyHTOR oOC-
HOBaHMS my> JIJs MEJKHX H NbJIeBATHIX IeCKOB, BOJOHACHIIEHHHX
KPYNHHIX H CpellHefi KPYHHOCTH NeCKOB H TJHHHCTHX TDyHTOB
Texyuedi KoHCHCTeHUHH 0,7 H IS OCTaJbHHX BHJAOB H COCTOAHHH
rpyuros L.

5.12. AMIOJHTYXN ~ BepTHKaJbHHX KoJeGaHHii (yHZaMEeHTOB
(OpMOBOUHHIX MalIHH CJAEAyeT ONpeledsATb B 3aBHCHMOCTH OT CO-
OTHOIIEHH KPYroBOHl WaCTOTH ®, ¢~!, cBOGOAHHX BEPTHKAJALHHX
KoJeGaHHA NOJBHXXHHX 4dacTefi MamHHW Ha ynpyroft Haadys-

- ’
JAMEHTHOR TNpOKJNafke M KPYFOBOH 4HacTOTH A, , ¢~!, cBOGOARHX
BEPTHKAJLHHX XosMeOaHHA BCced YyCTAHOBKH Ha rpyHTE, Ofpeges-
eMHX N0 GhopMyaaM:

0= ]/_ﬂ__ ; 130 (35
%+ Q 1130 (30
=1 Kt [131 (36)]
Q
Fy Eg Ey
e ¢=—- - — cyMMapHHi KXKo3(Q}HUHEAT KeCTKOCTH

bp Ex + b5Ep

ynpyrofti HaadyHIAMEHTHOR NpOKJAJKH, TC/M;

F, — nnomans CTaHHHH BCTDAXMBAIOMIEr0 MEXAHH3IMA, M2;

by — TonNmuHA AepeBAHHOR NMPOKAALKH, M;

bp — TonmUHA DPESHHOBOX NDOKJALKH. M:

Ey —wMonymb YIPYrocTH [HepeBsSHHOR NPOKJAfKH, TC/M2, NpHHHMA-
embli kak B dopmyae [127 (34)] raasm CHull I1-19-79;

E, — monyab ynpyrocTd pe3uHOBON TIPOKNAKH, H3MEHAIOMHACH B
npegesax or 200 mo 1000 Tc/M2 B 32BHCHMOCTH OT TBEPAOCTH HO
OCT 263—75;
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K, — Ko3(¢pHIHEHT IKECTKOCTH OCHOBaHHS, TC/M, onpeneaseMHl
corfacHo ykasanusm m. 1.43 raasm CHulIl I11-19-79;

Q=Q+&h+ Q; [132 (37)]

Qo — pacueTHOe 3HaueHHe CYMMapHOPO Beca NAJAIOMMX YacTed
MalIHHBI, BKJAIO9asi BeC ONOXH H (GOPMOBOYHOR cMecH, TC;

Q, — pacuerHoe 3HAaUCHHe BECA CTAHHHH BCTPAXHBAIOWIEro Me-
XaHA3Ma, TC;

Q — pacuerHoe 3HaueHue oO0Ulero Beca (YHAAMEHTA, HENOABHXHHX
qacTell MAllMHE! H I'PYHTA HAX oﬁpesamx ¢dbyHAaMeHTa, TC.

Mpu ycaosun ©>0,7A, aMnAHATYLY BEPTHRAJLHHX KoJe6a-

uuf dvHnamenToB (GODMOBOUHBIX MAUIMH CJAERVeT ONpemeasTb IO
tdopMyiam [123 (1 mapa. 2)]) wam [125 (3 pupn. 2)). ana meHrp-
padbuoro A: M sxcuentpuuHoro As JeficTBHE AMHaAMHAuecKofl Ha-
IDV3KH COOTBETCTBEHHO, B KOTODHX .
€ — k03 (HUIHEHT BOCCTAHOBJEHHS CKOPOCTH YJAapa, NpHHHMaeMb
PaBHHIM HYJIO;
V —ckopoere  nagammux gacreii dopMoBounofi  mammub, M/c.
onpemensiemass no  dopmyae [120 (31)] (nm. 4.10 raasu CH=ull
11-19-79}, B xoropoii A — pabouasi BbIcOTa NajlleHHs BCTPAXHBA-
IOIHX dYacTefl MAINAHW, M,

Bmecro 3HaueHH# A, ¥ Q B dopmyne [’123 (1 mpun. 2)]
crefyer NPHHAMATL 3HAYCHHS COOTBETCTBEHHO A, H Q', BHIHCHEH-

HHX no ¢opmynam [131(36)] u [132(37)] raaem CHull II-19-79,
a BMeCTO 3HaueHHs Ay B dopmyae [126 (4 npua. 2)] — 3nauenne

’

Ap » onpenensiemoe mo dopmyne

R V.

‘p—‘ 14
9

, [133 (38)]

rie Kq,—xoa(pqmuuem JKECTKOCTH  OCHOBaHHS, onpefenseMbil
coraacHo ykasanuam n. 1.43 rnasu CHall 11-19-79;

0p — MOMeHT HHepUMH MacCw Bcefi YCTaHOBKH, BKJIOUaf Maccy
TMOABHXHHX 4YaCTeH, OTHOCHTENBHO OCH, NpOXoAsmiefi uepe3 NEHTP
TSKECTH NOAOIIBH GyHJAaMeHTa MNEPNEHAUKYJIAPHO IJIOCKOCTH KO-
sebGanuf, TC-M-C2;

Ilpr ycaosun ©<<0,7 7.; aMIVIATYNly BepTHKAJBHHX KoJeba-
HHA Ay GyHIaMeHTOB (OPMOBOUHEIX MAIIHH CJAELYeT ONpejeNiaTh
no ¢opmyne [38 (35 mpea. 1)], B Koropoi
A; — aMIIHTYAa ~ BePTHKaJbHBIX KoJeGaHHA oOmero nesHTrpa Ti-
X)ectn ¢yHIaMeHTa H HENOABHXKHHX YacTei MalIAHH, ONpeAeis-
eMas no dopmvie [39(36 npun. 1N1:

A, — BepTHKaJbHAasl COCTaBJAIONIAS  BPAllaTeNbHHX KoJeOGaHuh
(GyHNaMEeHTa M HeHOABHIKHHIX YacTefi MAlIHHW OTHOCHTEJIbHO TOpH-
30HTaJbHOR OCH, NPOXOofsiied depe3 Hx OOMHA LEHTp TAKECTH
NepneHAuKyAsIpHO MNJOCKocTH KojgebaHui, [Haa dyugameHToB Ma-
IIHH ¢ HEeHTPAJbHBIM [IpHJOKEHHEM JHHAMHYECKOH HarpysKH
(BcTpsixMBajoImue CTONH H (DODMOBOUHHE MAIUHAH Co WTHGTOBHM
cbeMoM) A, =0, a naa ¢GyHIAMEHTOB MalllHH C SKCHEHTPHIHHM
BEeHCTBHEM AHHAMHYECKOR uarpy3ku( (OpMOBOUHHE MamiHHH C IO-

112



?
BOPOTHO-NEPCKUAHHM MeXaHH3MoM) A, ompefenserca mo QopMyse

140 (37 npua. 1.

B ¢opuynax [39(36 mpua. 1)] u [40 (37 npua. 1)] Beauunuy
JMHAMHAYECKOH HArpy3kKH Ha (YHZaMeHT (OPMOBOYHO# MamHHH Pg,
TC, CNefyeT BBIYHCAATL N0 GopMmyne

—QuV c 134 (39
Po=2 V(Qo-l—Ql)g [ (39))

a BMeCTO KDYroBOH 4acTOTH BpauleHHs MAalUMHE O CJeAyeT IpH-
HUMAaTb KPYTOBYI0 4ACTOTY CBOGOAHHX BEePTHEAJbHHX KoJjeOaHHH

NMOABHKHHX vacTeli MalHHW Ha ynpyrofi Haa@yHAaMeHTHOH Ipo-

KIajKke, onpeiensemyio 1m0 ¢dopmyae [130 (35)]x

Ilpu onpefenenus aMIUIMTYJbLl BEPTHKAJbHHIX KoJebGaHHHA BepXHEro
of6pesa dvHRameHTa GODMOBOUHBIX MAlUIMH JHTeAHOro MHPOH3BOACTBA
pasJHYaloT ABa CJAYUas:

a) ocb NpHJIOXKEeHHA JHH2ZMHYeCKOH HarpyskH cOBIajgaeT ¢ Bep-
THKAJbHOA OCbIO, NpOxoAsiiel uepes OOmMA LEHTP TAKECTH CHCTEME!
bynjaMeHT — MaNlHHA H UEHTP TAXKECTH  TJIOHIaA¥ TOXOWBH yH-
HaMeHTa, 49TO0 XapaKTepHO A (YHIaMeHTOB BCTDAXHBAIOIIHX CTOJOB
H (OPMOBOYHHX MAIIHH O MTHQTOBHM CHeMOM; NDH 3TOM BeJHYHHA
9KCOEHTPHCHTETa He JOJKHa NpeBmmaTte 5% OT pasmepa TOH CrO-
POHH mOAOMBH (YHJaMeHTa, B HalpPaBJEHHH KOTOPOH IMPOHCXOAHT
CMellleHHe ILIEeHTPa THAMKOCTH;

6) ocb NPHNOXKeHHs HHEAMHYECKOW Harpyskn He COBNAAaeT ¢
BEPTHKAJIbHOA OCbIO, NpOXoAsiled uepe3 ©OOmHA IEHTP THXKECTH CH-
cTeMH (QYHIAMEHT — MallHHA M LEHTP TsXKeCTH MJOUaJAH IOJOIUBH
¢yHAaMeHTa, 4YTO COOTBETCTBYeT (yHAaMeHTAM NOJ (OPMOBOYHHE
MamHHH C TIOBOPOTHO-HEPEKHANHIM MCXaHH3MOM.

5.13. Ilpu ycranoBKe B OJHOM [poJeTe 3JaHHs HOCKOJbKHX
OTAEABHO CTOAMHX ¢YHAAMEHTOB noJ (POPMOBONHHE MAaUIHHH JH-
TeHOrO UPOH3BOACTBA AMNMATYAW koaebannfi A ¢yHmamenToB
clepyer onpejeaath ¢ yueroM ykasawui 0. 146 raasw CHaIl
11-19-79.

5.14. MagcuMaJbHas Opefe]bHO AONYCKAaeMas aMIJIHTYAa Bep-
THKaJbHHX KoneGanui d¢dyHaaMentoB (GOPMOBOYHHX MAIIHH DpH-
HMMaeTcs paBHOR Ax=0,0 MmM.

5.15. Ilpu ocHOBaHHM, CJIOXKEHHOM MEJNKHMH HJIH MBUICBaTHMH
BOJOHACHIIEHHBIMH  MecKaMH, A/ MamHH TIpPY30I0AbEeMHOCTBIO
10 Tc u Gosiee CJeflyeT NPOEKTHPOBATh (PYHAAMEHTH, KaK INPaBHJO,
BHOPOH30/IHPOBAHHEIMH.

MPUMEP PACYETA ®YHJAMEHTA $OPMOBOYHON
MAIHHHDbI
JIMTEVIHOT'O TPOU3BOACTBA C L EHTPAJIBHBIM
JEVICTBUEM
JOUHAMHWYECKOH HATPY3KH

Texuuieckan xapakrepuctuka dopmopounofi Maurmanu 703M: rpyso-
noxbemHocTs 900 Knc; uHeno BerpsixmBaHHA 130 ya/mmH;  BhcoTa
BCTpAxuBaHua 40 MM; Bec MamHHH 2900 krc; Bec HaRAOIHX 9YacTed
mamHue 900 Krc; mupuHa NOJOMIBH CTaHHHH 780 MM, AJHHA mnO-
JomBH cTaHEHB 930 MM

5 3ak. 276 113



IpyntoBhie ycaosns. B ocHoBaHum ¢yHAaMeHTa 3ajeraeT CyrJIHHOK
¢ XapaKTepHCTHKaMH

I, =0,4; e=0,65; E =190 krc/cm?;

Ro =25 1c/M2,

Jlaunbie o ¢yupamente. OCHOBHHE pasMepH (QyHAaMeHTa NpPHBeSe-
g Ha pHc. 12. ITpoxknanmka peswnoeas Ttoauuoii b,=10 MM, TBep-
gocteio 50 mo TOCT 263—75; npokaaaka Av6Gosas Toamuuol 200 MM,
Qo=0,9+09==1,8 Tc-— HOpPMaTHBHOe 3HayeHHe CYMMAapDHOro Beca
NafallHX Yacred MalHHH, BKJIIOYas BeC MOJe3HOH HarpyskH;
Q1=2,9—0,9==2 Tc — HOpMaTHBHOe 3HaueHHe Beca CTaHWHH BCTPAXH-
BalOero MexaHM3Ma;, HOPMAaTHBHOe 3HadeHHe Beca (yHHAaMeHTa
Q=102,34-2,175-0,9+(2-2,34+1,775. 2)02 0,45}1-25=132 T1c (06B-
eMHHA Bec KeneaobeToHa 2,5 rc/m®).

Cpeasee JjaBneHHe HOJ TNOJAOWBOHR (yHAaMeHTa

_QtQ+Q _ L3+24132 17 ..

Pep = F 5,1 5.1
pcp<mom1R——-0 5 1- 32 8—»16 4 TC/M2

rae moe=20,5 — koaQHUHEHT YCAOBHA DPaGOTH, yYHTHBAIOMIHA Xapak-
Tep JMHAMHIECKHX HATPY30K H OTBETCTBEHHOCTb MAaUIHHH; my=1—
Ko3¢unuent ycroBufi paGoT TIPYHTOB OCHOBaHHS;

pacyeTHoe JaBJEHHe Ha OCHOBaHHe, ONpEAeNSeMOe COrNAacHO
CHall 1I-15-74 (npunoxenue 4) npu h=135 m <2 M, x,=0.05,
by=1wm h=2u:

b—b h1+h
R=Re [“rkl( - )]( 2::1 1)=

2,175 —1 1,354 2
— =32,8 2,
25[1 + 0,05 ( I )]( 9.1.35 ) 32,8 Tc/m

Pacyerrioe auHaMEuecKoe JAaBjeHHe HAa MNPOKJAaAKy 1o (opMvie

0,5Q,V l/ ¢ 0,5-1,8.0,8 ‘/35300 3
PR Q+Q 073 3,8
=90 Tc/m?® < 360 Tc/M?2

(pacueTHOTO CONpPOTHBJEHHA Ay0a IpPH CXKATHA HONEPeK BOJOKOH),
rie V —ckopocTe Najaoumx udacTei B MOMEHT yjaapa;

V=0,972g1=0,972.9,81.0,04 = 0,8 mjc,

=0,93-0,78=0,73 M2 — mjiomaasr NpOKJaJaKH,
c — cyMMapHuﬁ Koaq)(bmmeﬂ'r JKECTKOCTH YNpyroii Han$yHAAMEHTHON

NPOKNafKH, oupeaeaseMuHii mo d¢opmyae

_ Fy Eq E, _ 0,73-50000-600 .
bp Ex - bg Ep 0,01-50000 -} 0,2-600
== 35300 Tc/M2,

rae F1=093X0,78=0,73 M2 — njomafb NOAOIBH CTaHHHH BCTPA-
XHBAIIEr0 MEXaHH3Ma;
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b;=0,2 M — ToJIIHHA ,uepeBamHon TPOKJIAKHA;
bp=0,01 M — TonmHHa De3BHOBOH NPOKNANKH;
Ep=>50000 TC/M2— MOAYJb YIPYTOCTH JCPeBAHHOH NDOKJANKH;
Ep=600 T¢/M2 — MOAYIL YOPYrOCTH DPE3HHOBOA MNPOK/JAJKH, ompeie-
JsieMulii o rpaduky (puc. 13).

KpyroBas uwacrota COGCTBEHHHX KoneGanufi MamIHHL Ha ympyroft
HandyHAaMEHTHOR NpPOKJAajKe BHuHCAsercd no ¢opmyae [130 (35)]

_cg 35300-9,81 1
= 302
°“V a+a 1/ 1,842 ¢

KpyroBast ~ uactoTa  COOCTBEHHHX  BEPTHKaJbHHX  Kosjeba-
nufi QyHZaMeHTa H MAIIMHH Ha TIPYHTe, oONpejeisieMas Ho ¢opMmyae
[131(36)],

]/ __ K.g l/ 28000-9,81 .
=12
Q+Q+Q 1,8+2+13,2 be

KoasbpunueHT KeCTKOCTH OCHOBaHHA B COOTBeTCTBHH ¢ (op-

myaol [53 (8)1
K, = CF = 5500-5,1 = 28000 1c/M,

rae C,— xoaddunuent ynpyroro papHOMEpHOro CXKaTHs TpyATa, 3Ha-
YeHHE KOTOPOro NPH OTCYTCTBHH 3KCHEPHMEHTANBHHX MAaHHHX ONpefe-
asiercss mo  dopmyne [49 (4)]

Cz=boE(l+]/_FL)=l,2-1900 (1+ ,‘l)=
k F 5,1
= 5500 Tc/M3,

B KoTopos F=2,34-2,175=5,1 M2; by=1,2.
Tak xkak

©=302c¢!>0,70,=98,2 ¢!,

TO aMHJHTYJa BepTHKaJbHHX KojgeOanuH ¢yunamenta omnpelenasercs
no dopmyre [123 (1 npua. 2)], B COOTBETCTBHH C PEeKOMeHIANMHAMH
. 5.2

_ (1+0)-0,8-1,8
27 (14 1,67-0,204) 126-17

=0,495-103 m

rie &=0 — Ko3uUHeHT BOCCTAHOBJICHHS CKOPOCTH YAapa;
E, — ROJsi KPATHYECKOFO 3aTyXanHsi,  oOnpefenasemas  ¢$opMyJiof

[58 (13)]
§z=2‘/— E :21/__19_@_=0,204,
C; Pep 5500-3,3

A, =0,495 MM < A; = 0,5 mm,

Hrak
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IMTPUMEP PACUETA ®YHIAMEHTA ®OPMOBOUHOW
MAUIVHBI
JJUTENHOT'O MMPOU3BOACTBA C 3KCHEHTPHYHBIM
JEVCTBHEM
JUHAMHWYECKON HATPY3KH

TexHHUECKAs XAPAKTEPHCTHKA (POPMOBOYHOH MAIIHHH: I'DY30NHOAb-
eMHOCTb 17 TC; BeC HajaliMHX Yacred, BKJIOYAas MOJe3Hyi0 Harpysky
Qo=40 Tc; Bec CTaHWHH BCTPAXMBAIOIIEr0 MexanusmMa Q=65 1cC;
BeC NOBOPOTHOI'O MEXaHH3Ma C Yy4eTOM NoJe3HoH Harpysku 90 Tc; Bec
Hanojsnuteneli 3-3,5 Tc; BhicoTa MajeBAs NafaloWHX yvacreli Ma-

uE 60 MM,
Mpoxnanka nyGoeast TomunuHOH by=600 Mm; E;==50000 r1c/mM?;

IDOKAANKa De3HHOBast TOJINHHOA Dp=60 wmm, TBepaocThi0 35 mo I'OCT
263—75 ¢ Ep==300 tc/M? (cm. pmc. 13), miaomaab CTaHHHH Fy==

=10,2 wm?

TpyHTOBLie yCJHOBMs. YCJIOBHO NPHHAT TAHHHCTHE TPYHT C XapakTe-
puctukamu Jr =0, =042 vy=1,8 krcfcm?, E=5000 tc/m?; R,=
=60 Ttc/M2

JNannsle 0 gynnamenre, OcHOBHHE pasMepnl (hyHIaMeHTa NpHsese-
He Ha pHc. 14. Tlromapp momomBrl ¢yHAaMeHTa

F=9,4x12=113 M.

PacuerHoe 3HaueHue obmiero Beca ¢YHIAMEHTa, HENOABHIKHBIX
yacTefi MalDHHK H TPYHTa Hald oOpe3amu ¢yHiaamenta Q=1200 Tc,
Bec Bcefi crcTeMu no ¢opmyae [132 (37)]

Q" = 40 - 65 -} 1200 = 1305 Tc.

Cpennee cTaTHuecKOe JaBJeHHe Ha OCHOBaHHMe MNOA MNOAOLIBOH
dyHLaMeHTa OT pacyeTdbIX  Harpy30K JOJDKHO YAOBNETBOPSITH YC-
n0BHIo GopMmyas [47 (2)], B xoropoii

1305

Pep = 1 11,6 Tc/m2,

R — pacueTHOe JaBJ/ieHHe Ha OCHOBaHHe onpejaenserca coriaacHo CHalIl
[1-15-74 (mpunoxenue 4) T1DH
h=6M>2wM, 5=1mM, hy =2 M, k) = 0,05, & =0,15;

9,41 ]

R =60 [1+0,05 +0,15-1,8 (6 —2) = 86 Tc/M7;

my=0,5, m =1.
Torna
Pep = 11,6 tc/m? < 0,5.1-86 = 43 Tc/m?,
PacgeTHoe JuHaMHuYecKoe JABJEHHe Ha IPOKJIAJAKY BLIGHCHASETCS
no ¢opmyae [129]
0,5-40.0,975 3.7-10%

1Y — 37 Te/M2 < 360 Tc/m2,
10,2 65 + 40

o=
Tae
V=0,9V2.9,81.0,06 = 0,975 ujc —
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Puc. 14, TaGapurnsie pasMepm (YHAAMEHTA NOA QOPMOBOURYI0 MAINHHY anTeH-
HOr0 NPOH3BOACTB2 € IKCHEHTPHYHWM AefiCTBREM AHHAMHYECEOR HArpYsKH

CKOPOCTb NAAAIOIHX YacTell B MOMEHT YAapa;
F ExE, 10,2-50000-230
bp Ex+b3Ep  0,06-50000 4 0,6-230

cyMMapHbifi  KO3(pQHUUEHT KeCTKOCTH Yupyrofi  HaapynaaMeHTHOR
NPOKJa KM,

=3,7-164 TCf™ —
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Kpyrosas wuactota CcOOCTBEHHHX BepPTHRajJbHHX KojaeOGaHAH Ma-
JIMHBE Ha  ympyrok HaadyHAaMedTHOR mNpoKITaAke no ¢opmyae
[130(35)]

w1/ <& =l/3716981 58.5 ¢ .
Q+Q 40 + 65

Kpyrosas uacrora cOGCTBEHHBIX BePTHKAJbLHHX KoJeGannii Bceft
ycTaHOBKH Ha rpyHte Ho ¢opmyne [131 (36)]

‘/Kzg l/ 93-164:9,81 _ g4 1
1305

K, = C, F = 8200-113 = 93-10* Tc/M;

C; — K03 duuneHT ynpyroro paBHOMEPHOrO CXKaTHs onpejeasieM MO
bopmyne J49{4)1]

opr by=1,5 w!, E=5000 Tc/m?

C, — 1,5-5000 (1 + ‘/ﬂ) = 8200 Tc/m®.
113

©=58,5¢"! <0,74,=0,7-84=59 ¢!,

rae

Tak Kkak

TO aMIUITYAY BePTHKaJbHHX Kojge6aHufi (yHnameHTa onpejeiseM no

dopmynam [38(35 npua. 1)1 — [40 (37 npun. 1)1.
BennurHy [IMHAMHMYeCKO# HarpyskH Ha ¢yugaMeHT (OpMOBOUHOR
MalIMHM BHUHCAseM Npd sToM no dopmyne [134 (39)]

/ 3,710

QV = 40.0,975 —
"V @tz (Qo+Q1)g ‘/ (40 1 65)-9,81
= 235 rc.

OnpejesienHe TEOMETPHUYECKHX H CTATHYECKHX XapaKTepHCTHK ¢ynaa-
MeHTa, MaccH OTIeNbHHIX  SJEMEHTOB #1;, HOJOXERHe HX INEHTPOB
TAXKECTH

Dy =

X;, Yz, 2z, Zmy, Zmpx;, ©

H MOJOXEHWe LeHTpa TsXKectH ¢QyHAaMeHTa ¢ TPYBTOM Ha ero o6-
pesax H HENOABHXHHX uacTefi MADIMHH ONPeJe]sioTcs B TaGaHIHOK
tdopMe (3mecb He TNPHBOAHTCA) aHalorHgHo Taba. 19 jmas dvn-
DAMEHTOB MOJ KYy3HedHole MOJOTH. B JaHHOM pacyeTe OPHHAT 00DB-
eMHHA Bec Xeaezoberona y=2,5 me/m3, a rpyera-— 1,8 Tc/md. Mac-
Chl HEMOABHXHHIX YacTell MAMMHH NPUHHHMAJHACh TOYETHBIMH, NPH-
JOXKEHHHMH B HX ILEHTPax THXKOCTH.
Hmeem

2 m; = 122 1c.c3/M; S m; x; = 555 Tcec?;
2m;y; =5721c-c?; Zm;z; =299 Te-c?,
CiefoBaTedbHo, KOOPAHHATH WEHTPA TaAMectd cucremu (PyHmamenrs,
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HEeNOABHXHHX Yacrefl MallWHH, FPyHTa Ha obpe3ax) HpH NPHHATHIX Ha
pHC. 14 KOOpAHHATHHX OCHX:

D SN, = 4o, 2= e = 2,46
L = 122 = T, 2 yo— ]22 =4, M, 0 — 122 T &y -

CmellleHHe LEHTpa TAXKECTH CHCTEMH OT IEeHTpa NoAomBH (yH-
JaMeHTa B HampaBJeHHH OCell 0X H Oy
6, =6—0,9—4,51=0,59 M, ¢,=4,7—4,2=0,5 M, T e,

B&JIHUHHA 3KCUEHTPHCHTETA IIDAKTHYECKH B Npelaenax 5%

0,59 0,5
= 100 = 4,90 —— 100 = 5,39
(12 . % " 9 /")

OT Da3Meépa CTOPOHH NOAOWBH (yHAaMeHTa, B HANDABJCHHH KOTODOMH
HPOHUCXOAHT CMeIleHHe LEHTpa TAXKecTH. IJKCHEHTPDHCHTET BCEl CHCTe-
MBI, BKJAIOYAas NOABUXKHHIEe YaCTH MAlIHHBL, BeCbMa HC3HAYHTEJIBHO OT-

JAHY2LTCH OT BHIYHCJACHHOTO. .
AM;UIMTYAY BEePTHKaJbHHX KoJeGanuii ¢dyHmaMeHta A, BHYHCAsSEM M0

dopmyne [39 (36 npma. 1)].
235 .
Azz =9,4-l(5——' M,

‘ 58,52 2 58 5\
93- 104 = . g [ 22X
\/[‘ (87”“0’22(87)
Q 122

E:— N0oAs  KPHTHYECKOro  3aTyXaHHA, oupefenaseMan  opMylioi
[67 (12)1
0,7 0,7

Lem — =T

Vpcp l/ll 16

AMNAHTYa BepTHKaJbHOH cOCTaBJAgIOIEHd BpallaTeJhHHX KoJjeba-
HHi ¢Qyamamenta A, no popmyne [40 (37 mpra. 1))

58,5 22 58,52

— == 0,132 —=

[ (7] ]+ %)
58,5

3.32 .0,13% -
,3% 4.0, (73

rne

= 0,22.

, _ 235-1,56-12.0,47
2 2.645-103.2,462

2
) .8,52

=0,07-10"2w,

8 Kortopoli e=—=4,51—2,95=1,56 M — IKCHEHTPACHTET HNPHIOXKEHHA
BO3MYyILAIOMEH  GHJILT,
hy=2,=2,46 M — paccTOfiHHe OT HEHTPa TAXKECTH YCTAaHOBKH JO
noAoWBH (YHAAMEHTa;
ha myq 240122 .
= = = — HEHT Ml
8 0 1605 , KO3 dHIHeHT, olpeAeseMH

mo ¢opmyae [29 (26 npua. 1)];
6=1605 Tc-M-c2 — MOMEHT HHEDIHH MAaCCH BceH YCTAHOBKH m 3a-
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CHlIKK TpyuHTa Ha oGpe3ax (byﬂnamema OTHOCUTENILHO OCH, NPOXOAs-
HICH Y€pe3 UEHTP TANKECTH MNepneHAHKYJISPHO IIOCKOCTH KoJieOanmnii;

Q

n=— = 122 1c-c?/m;

3

K, = Cy F = 5750-113 = 645- 1(?® 1c/m;
C,=0,7C,=0,7-8200 = 5750 Tc/m?;
Ax — KPYrOBasg 9acTOTa TOPH3OHTaJbHHX KoJebauuii ¢ynpamenra, on-
penensemas no ¢opmyse [31 (28 mpua. 1)]

-

/ 645- 103 —1 .
A, = =73 ¢ ;
* V 122

£, — KO3(Q(HIHEHT OTHOCHTEJILHOTO  JIeMI(pHPOBAHHA  JJifi TFOPH30H-
TanbHpX KoneGamuii, ompenensiemuii mo ¢dopmyre [60 (14)]

E,=0,6E,=0,6-0,22=0,13;
Q, u Q, onpexensiorcst no dopmynam [27 (24 mpun 1] u [28 (25
npua. 1)]:

o (55 o (G - (5T (R,
97,5

.0,13.0,11 —— |1 = 3,3;
+4-0,13.0,11 —2 ]}

97,5 \?
Q, = (1 - 0,47) {(-73—) +

97,5 0,11 ( 58,5 )2[ 97,5-0, 11 ]}:8 5-
73 0,13 \ 73 73.0,13 o
A, — KpyroBas 4acToTa BpallaTeJbHHX koneGanni ¢yHnaMeHTa, oOf-

7
penensemast no dopmyiae [32 (29 mpua. 1)1

Ay, = l,/m=97,5 1, K=Ky —Qhy = 2220-10¢—
A 2344

—_1200-2,46=2219-10% M, Q—1200 Tc;

K, = C, J=16400-1350=2220-10* Tc-M — Ko3bdHIHEHT KecTKo-

CTA _IIDH VIDYFrOM HEPaBHOMEDHOM CXKaTHH. onpeleisieMHii mo dopmy-
ze [54 (9)]:
Cq,=2-8200= 16400 T1c/M® — Ko3punHEeHT yHpyroro HepaBHOMED-
HOro cXkaTHd, onpefenseMui no dopmyre [50 (5)];
! — MOMEHT HHepHHH TWIONIAJAH WOACWBH GVHIAMENTAa OTHOCHTEJNBHO
FOPH3OHTAJNLHOR OCH, NpOXOoAsimefi yepe3 ee HeHTP TAMECTH NEpHeH-
IHKYJASPHO MNJOCKOCTH KOJeGaHuft
9,4-123
J = —"———=1350 Mm4;
12 ’

09 = 0 + my h3 = 1605 | 122-2,46* = 2344 Tc-M-c? —
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MOMEHT HHEPHBH MACCH YCTAHOBKH  OTHOCHTeJPHO OCH, Npoxojdllef
yepe3 HEHTP TAXECTH NOAOWIBH (yHAaMeHTa NePHeHAHKYAAPHO IJIO-
CKOCTH KoJe6anui;

§‘p — KO3(PHIHEHT OTHOCHTENBHOro AeMndHpoBaHHsi BpallaTeb-
HHX KoJeGaHufi, onpejensieMuii no ¢opmyae [61 (15)]

£p=0,5-0,22=0,11.,

CyMMapHyl0 AaMIMIHTYAy BepTHKaJbHHX KoJefannit dvHIaMeHTa
onpenefisieM 1o dopmvae [38 (35 npun, 11]

Ay=A,+ A,=0,4-+40,07=0,47 MM < 0,5 mm,

Taxum o0Gpasom, aMIIHTYRa KoJjeGaHH#i ¢QyHAAMeHTa MeHbUIC
nonyckaemoft Ax=0,5 Mmm.

6. DYHJAMEHTbBI ®OPMOBOYHbIX MAIIHH
IJis NPOU3BONCTBA CBOPHOrO )KEJNE3OBETOHA

6.1. TpeGomaHHSI HacCTOsIEro pa3fesia PacnpOCTPAHSIOTCs Ha
NpoeKTHPOBaHHe (PYHZAMEHTOB CJAeAYIOUIHX BHJAOB MalWlMH A% Hpo-
uspoAcTBa (dopMOBaHHS) COODHHX JKeJNe300€TOHHHX H3MAENHA H
KOHCTPYKIHMA:

a) BHGpan¥OHHHE IUIOIMAJAKY HAa YNPYrEX ONOpax;

6) BuGpoyRaphule IIONIAJZKH HA YHPYrHX Onopax;

B) YyAapHble (KyJauykoBhe) NAOHIaAKH cO CBOGOAHMHM IajeHH-
eM JIBHXYLUIHXCA uYacTel;

r) cranyoHapHHe H CKOJb3flliHe BHOpOMITAMOH.

Tpe6osannn raass CHuIT 11-19-79 e pacmpocrpausiores Ha
BHGPOH30AHPOBaHHNE (YHAAMEHTH (POPMOBOUHEIX MamluH MAJs IIPOH3-
BOACTBa cGOpHOro Kene3o6eTOHZ, HNPOEKTHPOBAHHE KOTOPHX LOJMKHO
NPOH3BOJAUTECA B COOTBETCTBUH ¢ «PYKOBOACTBOM MO NPOEKTHPOBAHHIO
puOpOH30AANHA MamHH H o6GopynoBanus», M., Crpofimspar, 1972

6.2 B cocrap 3ajaEHMR Ha TpOEKTHPOBaHHEe (YHAAMEHTOB Ma-
mAY, VKazagHHx B n. 6.1 raasm CHaIl 11-19-79, kpome Martepn-
anoB, NeDewHCHeHHHX B 0. 14 3roft raaBW, NKOMKHH  BXONHTH
Clle/lyIOllHE MaTePHaJH H JaHHHe:

a) HOPMATHBHOE SHadYeHHe Beca INONBHXHBIX YacTed IJO-
13 IKH;

6) cxeMa pacnoJOKEHHE H JKEeCTKOCTh Kaxpoli  ynpyroi
ONOpH;

B) uyucao o60poTOB B MHHYTY H aMIJMTY/la BO3MYDIAalOmMHX
cun BHOpaTopa;

r) HOpPMATHBHOE 3HadeHHe Oe3plHEPHHOHHOR NPHUrpy3KH;

I) BHICOTA TaJeHHs yAAPHOH 9acTH NJOMANKH.

B 3afauA¥ Ha OPOEKTHPOBAHHe MOJKHG OHTL TAaKXKe YKasaHo,
IPeAYCMATPHBAETCSA JH TeXHOJOTHYeCKHM IPOLECCOM NPOH3BOACTBA
[OJAHOCTBI0  AHCTAHIHOHHOe ynpaBfeHHe paboroii namuoit ¢op-
MOBOYHOH MallHHH HJH npH ee pabore psgoM ¢ Heit Gyaer Ha-
XOAUTbCH  OOCHAyXHBAalOMIMA  mepcoHaj; B MOGIeRHEM <Jaydae HA
raapuTHOM uepreXe BepxHell YacTH ¢YyHjaMenTa NOJXKHM OHTh
YKa3aHH pacmojiokeHHe H pasMepm pabodyHx MecT.

HopmaTiBHOe 3HaueHHe Beca NHOABHKHHX UaCTed TNJIOMANKH AJs
BEOpPaUHOHHHIX TJIOMAJOK Ha YNPYFHX ONOpax BKJIOYaeT Bec MNJO-
majxkun ¢ HaHOoJee JerKofd QopMmof Ge3 H3zeads; Ans BEOPOyRapHHX
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naoiagok Ha YNPYFEX HPOKAAAKAX — BeC MNOABHXHEIX YaCTEH ILIO-
MajAKH, BKodas Bec ¢opMu, naubosee TIXKeJOro H3JACJHSA H 3Je-
MEHTOB INpHTPy3a, A8  YAApHHX [JOMAJOK — BeC YAAPHOH 4acrH
nJoIafkH BMecTe ¢ GopMyeMHM  H3jAenHeM; 1A BaOpomrTamnoB —
BeC BHODHPYIOIIAX vyacTed.

Jas ynapHHX NAOMIAAOK B 3aJaHHH HAa IPOCKTHPOBAHHE JOJIKHKE
OHTbL AaHHHE O YacTOoTe YAApOB H TOJIIMHE CJOS YNPYrod NJOIIAaJAKH.

6.3. PynnaMenTH @0 (HOPMOBOUHHE MalIHHH JJAS TPOH3-
BOJACTBA COOpHOro xXKeje300eTOHa cJefyeT HPOCKTHPOBATh  Mac-
CHBHHMH B BHAEe IIHT HAH GaOKOB. ApmupoBanHe (yHIaMeHTOB
JO/KHO HDOH3BOAHTLCS B COOTBETCTBHH ¢ TpebOBaHAAMH I
1.22—1.26 raasm CHall 11-19-79. Ilpn srom mas obmero apMHpo-
BaHAA cJelyeT NPHMEHATb CETKH H3 CTepXKHeH JAHamerpoM 12—
16 MM ¢ maroM B O0OHX HaNpaBJeHHSX COOTBeTCTBeHHO 200—
300 wmwMm,

6.4. B kagecTBe YyIOPYrHX oONop BHOPAUHOHHBX IVIOIKAAOK
C/ICAyeT NPHMEHNTh BHHTOBHE CTajbHHE UDPYXHHHW H JAPyTHE yO-
pyrue siemeHTH, ofecneunBaioline HeoOXoIHMYI0 BHOPOH3OJIALHIO;
YHpyrHe ONOpPH BHOPOYA3PHHX MJAOMIAAOK AONKHH BLIIOAHATLCH
H3 CJOEB pe3HHH.

6.5. Mexay ¢yupaMenTaMH OPMOBOUHHIX MAaWME H CMeX-
BHMH GYHAAMEHTaMHA CTPOHTEJbHHX KOHCTDYENHEA s3Aamufi HJIH
OGOpYROBAaHAS CACKYET NpeAYCMATpHBATL CKBOSHOH 3a30p, Mexay
GeTOHHHIM TOJIOM Hexa H (yHAaMeHTaMH (ODMOBOUHHX MAINHE OO
BceMy HEPHMETPY JIOJMKHA YCTPaHBAThCA HpOKAajfKa H3 JOCOK
TOJIHHOA He MeHee 25 MM, VCTaHOBJAGHHHX Ha pebpo (WHPHHA
nocox; ROJIXKHA COOTBETCTBOBATH TOJIIMHHE KOHCTPYKUHH GeTOHHOTO
nona).

6.6. Pabouee Mecro Ha ¢QyHXaMeHTe AQMKHO OGHTb 3alHIIEHO
or sBuabpanmfi B cooTBeTcTBHH ¢ TpeboBanmuamMm JOCT 12.1.012—78.
Pasmemennss pabounx MecT HemOCPeACTBEHHO Ha (yHAaMeHTax
MalllHH CHAeLYeT, 1O BO3SMOXKHOCTH, H36erars,

B caywasx xorma no pacuery BuGpaunn cdyHAaaMeHnta He OyAyT
NpeBHIIATh NPERENOB, YCTAHOBJEHHHX CaHHTADHHMH HOpDMaMH, paboune
MecTa NPOeKTHPYIOTCH Ge3 BHODOH30MAUHE B BHAE JKECTKHX NOCTaMeH-
TOB, He HMEIOI[HX HACTHJA H3 THOKHX 3JIeMEHTOB (AOLIATHIX, H3 pH(-
JeHOR cTand M JAp.). B npoTtuBHOM ciyuae 06d3aTesNbHHM sIBJAAETCH
npHMeHeHHe NaccHBHOR BHODOH30IANHH pabouHX MeCT B COOTBETCTBHH
¢ TpeGoBaHHSAMH <«VIHCTDYKIHH 11O YCTPaHEeHHI0O BPEIHHIX BO3AEACTBHH
BHOpanmd pabouHx MeCT Ha NPEeANDHATHAX 3Ke/1e3006eTOHHHX H3AeJNHIE»
CHA190-61.

6.7. Ilpu dopmoBanuH H3ZeJHii B BHCOKHX ¢opMax (HanpHMep,
KAaCcCeTHHX) OOCHYXHBAOIIHe IUIOIAJAKK BOKpPYr ¢opm  (Kaccer)
He JIONYCKaeTcs OUHPATh Ha (yEZaMeHTH GODMOBOYHHIX MAlIHH H
COeIHHATb C HHMH,

6.8. Ilpucoenwnenne xkoMMyHHWKanH# (naponpoBOAOB, BO3AYXO-
APOBOAOB, MACJONPOBOJAOB H Jp.) K (OPMOBOYHWM MaNIHHaM HIH
K HX (yHAaMEHTAM AOJIKHO HPELYyCMATPHBATHLCH THOKHM,

6.9, dynpamedTH NOX BHOpanHOHHHE, BHOPOyZAapHHe H YyAap-
HHE TUIOMAZKH, a TaKXe NOJ CTANHOHApHbie BHOPOMITAMEL ChAejyer
NPOCKTEPOBATb TAKHM 00pa3oM, 4TOOH HEHTP THAXKeCTH IJOMENH
nofomsH (yHfaMcHTa ¥ HEHTP JKECTKOCTH YNPYFHX ONOp, a TakKe
JMHHH JeACTBHMs PaBHOJEHCTBYIOEH BO3MYIIAlOMHX CHA BAGpaTopa
H HanpasJeHHss YAApOB pacNojarafich, Kak NPAaBHAO, N0 ofHOK
BEPTHKaJH,
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Besnunna sKcmeHTpHCHTeTa pPaBHOACHCTBYIOMEH BO3MYIIAOHTHX
cun BubpaTopa WAH JHHHH AeACTBHA yAapoB (IO OTHOWEHHIO X
HEHTPY TSIXKeCTH IVIOINAaAd MOAOIUBH (YHAAMEeHTa) He [OJXKHA IMpe-
BHEIATh: AJd BHOPAUMOHHHX NJOHWIAKO0K H CTAHOHAPHHX BHOpPO-
wramMnoB 3%, a Aans BuOpoyAapHHX H yiaapHeix 1% or pasmepa
noJowBn GyHiaMeHTa, B HaNpapJeHHH KOTOPOTO HMEET MECTO CMe-

LIeHHe paBHOJeACTBYIONIEH.

Jng CKO/MBb3simEX BHOPOLITAMIIOB BeJHYHHA 3KCLEHTDHCHTETa paB-
HOjcHCTBYIOMefi BO3MYHIAIONMX CHJ1 He HODMHDYETCH H pacueT am-
nauryx xoneGannii GpyHAaMeHTa NMPOH3BOAMTCH MO (GOPMYyJaM 3KCHEHT-
PHYHOTO HPpHJIOXKEHHsT IHHAMHYeCcKOR HarpyskH.

6.10, AMIJIATYAy BepTHKaJbHHX KoJeGannfi A ¢yunaameHToB
noj BHOpanuoHHHE IVIOMA/IKH Ha YNPYFHX oflopax cJeiyer onpeie-
aste no ¢opmyiam [38 (35 mpua. 1)]—[40 (37 mpua. 1)}, ®
KOTOPHX BeJHUMHY AHHAMHTeCKOR HarpyskH Ha ¢ynpament Ps, Te,
cAeyeT BHLUHCAATL No dopmyJe

Mye
P B = ]

Q
rae Ms— MOMEHT SKCHEHTPHKOB BHOparopa, TC-M, NMPHHHMaeMHH

HO 3a/laHHI0 HAa MPOEKTHPOBaHHe;

Qo — pacueTHoe 3HaueHHe Beca MOABHXHHX 4YacTeli NAOMAAKH
sMecTe ¢ GOpPMyeMHIM H3JeJAHEM, TC, KOTOpOe He YUHTHIBaeTCd INPH
onpelieJleHHH MacCH Bcefi ycTayoBKH My (m. 1.35 (5 mpua, 1);
¢ — CyMMapHH# Ko3¢h}HIHEHT XeCTKOCTH Omop, TC/M, NPHHHMAeMHR
00 3alaHHI0® Ha HAPOEKTHPOBAHHE.

Bu6panuoHHne IVIOIAJKH Ha YOPYTHX omopax (NPYyXKHHaX) HMEIOT
gacTory coGCTBEHHBIX KoOJeGaHHA )¢ cCymlecTBeHHO GoJnee HH3Kyl0 (B
5—6 pa3), yem wgacrora BHOGPHpPOBAHHN @, T. €, Ay ®. [lpm Takom
COOTHOLICHHH YacTOT YHpPYrHe NPYXXHHH HrpajoT PoJb BHGDOH3OJATOPOB,
B pesysabraTe wero Ha ¢yHAaMeHT RepefaeTcs He3HAYHTeJbHAsA BO3-
MyIMamiomas ciiaa or BHOpaTopa, KOTOpPas MOXET ObiTbh NPHOIHXEHHO
onpejneseHa mno ¢opmyae

[135 (40)]

2
M
Py=——P,, (136}
rae Po— Boamymalomiasi cuia BuGpaTopa, paBHas Po=—M,0?;
Ao — gacToTa coGcTBEHHHX BEPTHKAJbHHIX KoseGaHHi BHOpOIJIOUIAAKH,

Ha YONPYTHX ONOpax, paBHag

%:l/cqg ) (1371
0

O6osuagennss Ms, Qo, ¢ — Te Xe, uTo H B B. 6.10.

6.11. dynpamentn BHOpOyNapHHX M yAapHHX OJOWANOK Cle-
AYeT TNPOEKTHPOBaTb, KAaK NPABHJO, BHOPOH3O0MHPOBAHHBHIMH.

Pacuer aMmaMTYI BepPTHKaJbHHIX KoseGaudii A, HeBHOPOH30-
NEPOBAHHHX (YHAAMEHTOB CACAYET NPOH3BOAMTh NO dopmyae [123
(1 mpua. 2)]; upm 3TOM KO(Q(QHIHEHT BOCCTAHOBJEHHS CKOPOCTH
vnapa mpumaMmalor £=0,5; cxopocthb vaapa V, M/c, cileAveT BH-
YRQISTh A VIADRHX mhomagoxk no dopmyae [120(31)1 (oM.
n. 4.10 raasw CHaull 1I-19-79), a aaa BubpoyrapeHux —no ¢op-
MyJe

Ppg
= ——— 138
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rae Pp— pacuernoe 3HaueHMe BO3MymialomeR cuau BrOpaTopa, TC;

Qo — pacueTHOoe 3HaUYeHHe Beca IOJABHIKHHIX 4YacCTeH, BKJAOYas BeC

¢bopMH ¢ OGeToHOM. TC;

® — KpPYyroBasl <acTroTa BpamieHHs, ¢~

Bub6pouzonapoBaHHue (yHAaMeHTH (OPMOBOYHHX  MAaIUMH AJs
pPON3BOACTBAa COOPHOrO KeJNe300€TOHa NPHMEHAIOTCHA, KaK NPaBHAO, ©
cAyyae, KOrjla MexJy BHODHPYIOIMHMH 4YacTAMH HET aMOPTH32TODOB,
Insa BEGPOYHAPHHX ILIOMAAOK, ONHpAONHXCAd Ha (YHIaMEHT depes
VOpYTHe NPYXKUHH MJM IIPOKJA3JKH, NPHMeHeHHe BHODOH3OJNANHH He-
00s13aTeJIbHO,

6.12. AMnjaTYyAy BepTHKaJbHHX Koje6Ganuii As ¢ynnaMentos
BUODOIITAMIIOB CJAEAYET ompefieNsTh MO (popmyse [38 (35 mpmn.1)],

B KOTOpOi BeJHumEH A, H A, , M, cleAyeF BHYHCAATL COOTBETCT-

BeHHO NO dopMysam: A\
6,4 P, [3(%), + 1]

A= Qe ; (139 (42)]
0,32 P,,ez[a (_’"(B"L)er 1J
A= P » 1140 (43))

rie Pp— pacyeTHoe 3HaueHHe BePTHKAJLHOA COCTABJAAIOIEH BO3-
MYHIaIOMMX CHA MaHIHHBE, TC;

€ — SKCLEHTPHCHTET ee NPHJOMKEHHs, M, NIpHHHMaeML JAJs CTalno-
HapHHX BHOPOIMITAMIOB paBHHIM HYJIO;

Q — pacuetnoe 3HavyeHwe Beca (yHJaMmeNTa, 3acHOKH TPyHTa Ha
ero ofpe3ax, HeNOABHKHHX YacTed MamHMHL H (OpMyeMOro Hsje-
JHA, TC;

0 — MOMEHT HHepLHH Macch (pyHIaMeHTa, 3acHIKH TFPyHTa Ha ero
obpesax, HeEMOABHXKHHX 4YacTedl MallHHH H (OPMYeMOro H3JAEJHs
OTHOCHTEJIBHO OCH, NMpoXoisiiefi uepe3 oOHmIMA IEHTP THAXECTH Iep-
NeHAUKYJASIPHO NJOCKOCTH KoJeGaHHE, TC-M-C2;

A, — KpyroBas uacTOTa BpamaTeJbHHX KoJeGaHHA ¢yHIaMeHTa,
c—L, ompeaensemas no dopmyae [32 (29 npma. 1)], B kotopo#
0o — MOMEHT HHEepIHH MaccH (pyHIaMeHTa, 3aCHIKH TPyHTa Ha ero
oGpe3ax, HENOABHKHHX uYacTedl MamIMHH H (HOPMYeMOro H3ReJHs
OTHOCHTEJIbHO OCH, [POXOjslled depe3 IEHTP THKECTH NOJOMBH
¢yHAaMeHTa NepNeHAHKYJAsAPHO IJIOCKOCTH Koaebamufl, Tc-M-C%;
®, A, {—T0 ke, uto H B ¢opmysax nu. 135 (5 mpma 1) w
1.35 (8 mpma 1).

6.13. PacueTHnle 3HaueHHs aMmJuTy] KoJjebauuii (QyHAaMEeHTOB
BHOPAIHOHHHX, BHOPOYAApHHX, YJAapHHX NJOLIALOK M BHGPOIITaM-
NOB HE JNOJXKHH OpPeBHIIaTh MAKCHMaJbHHX NpelelbHO Jonyckae-
MBIX BeJIHUHH, NPHHHMAEeMHBX B COOTBETCTBHH C TpeGOBaHHsAMH JHei-
CTBYIOIIMX CAHHTAPHHX HOPM IPOCKTHPOBAHHS  NPOMHIIIEHHHX
npeANpHATHH.

6.14. IIpu nposepke no ¢opmyne [47(2)] cpeaHero craTHuec-
KOro [aBJieHHsi pep Ha OCHOBaHHe (yHAaMEeHTOB (HOPMOBOYHHX
MalllHH JAJs1 OPOH3BOACTBA COGOPHOro Keqe3obeToHa cjelyeT IpH-
HHMATb 3HayeHHe Ko3adduuneHra yciaoBuit pabotH my==05, a Ko-
s(pbunHeHTa ycaoBHA pabGOTH I'PYHTOB OCHOBAHHSA iy AJiA MEIKHX
H NHJACBAaTHX NeCKOB, BOJOHAcHINEHHHX KDPYINHHX H cpefHed Kpyn-
HOCTH FWECKOB M TJHHHCTHX TDYHTOB TeKyuedl KoscHcreHmun 0,7 H
AJsl OCTaJbHHX BHAOB H COCTOSHHA rpyHTOB — 1.
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7. DYHIAMEHTbHI OBOPYAOBAHHS KONMPOBbLIX BOAHbBIX
TJIOMALOK

7.1. TpeGoBarua HacCTOALIEro pasjesa PacnpoCTPaHATCA HA
NMpOeKTHpOBaHHe (YHAAMEHTOB  (OCHOBAHHH)  KONPOBHIX GORHHX
NJOIIAZIOK KOMDOBHX I1IeXOB H CKpanopasaelouHux 06as.

Dofitbe Konpu pasauyHOH MOHIHOCTH HCIOAL3YIOTCs Aas Apobie-
HHSl METaJWIHIECKHX OTXOJ0B MeTaJNyprHueckoro IPOH3BOACTBA H pas-
IeJIKH KpyHnHOrabapHTHOrO MeTaJUTHYecKOro JoMa B LeXax H 3aBojax
no nepepabGoTKe JoMa 4EPHHIX METaJNO0B.

7.2. B cocraB 3afianHsi Ha NPOeKTHPOBaHHe (yHOaMeHTOB 06o-
PYAOBaHHA KONPOBHIX OOHHBIX NJIOINAZIOK KpOMe MATEpHAJIOB, Mepe-
yHeJeHHpx B I 1.4 raaBw CHull 11-19-79, noJKHE BXOAHTH CJe-
Aylouge  JanHLe:

a) HOpPMaTHBHOe 3HAUEHHe Beca yIapHOA dvacrH Kompa, TC, H
BHICOTA e€e NajeHHs, M;

6) pa3MmepH B nJsade NJAOWIAJAH, Ha KOTOPOH INPOH3BOJHTCA pas-
6uBKa (pa3jernka) cKpana.

7.3. KoucTpyKuup OOHHHX HJAOIAAOK CJEAyeT Ha3HAYATb B
3aBHCHMOCTH OT BeJHYHHH YCJIOBHOTO pAacYeTHOro [aBjieHHS Ha
ocHoBaHHe R, onpenensemoro nmo raase CHull wa upoexruposanue
OCHOBAHHA 3JZaHHH H COOPYXKEHHH, W SHePrHH yIapHOH 4YacTH Kolpa.
OpHEeHTHPOBOYHO NapaMeTPH OOHHHX IJIONIAaZOK, [peAHa3HaYeH-
HHX JAJd pa3fejKH MeTaJsIoIoMa Ha BarpaHodHnid rabaput, Moryr
NpHHEMAaThC NO Tabm 22,

Ta6banrna 22

Bec yAapHOR |Bricora uane-' Iaomans Gofi-

Buz cHpbA 9aCTH Kompa, HAS, M HOR miomag-
T ’ XB, M?
MamHHHHHA JI0M, CKpAIl 1—8 7—20 5—20
OT6paKkoBaHHBE HINOKHHIEL, 8—12 20—25 12—30

OOINAOHH, KO3JH H T. O, Be-
com po 10 Tc
To xe, Becom Gosiee 10 TC 10—15 25—35 20—50

Tipn nepepaGorke JoMa Ha MapTeHOBcKME rabGapaT HeoOXOAHMO
nnomanb GOAHOM HNNOIMAajKH yBeJHUHBAaTh B 2—3 pasa IO CPaBHEHHIO
¢ ykasagHOfi B TaGA. 22,

74. B rpyHtrax c YCHAOBHHM pPACYCTHHM jaslienHeM Ro =
== 2 krc/cM2 H NpH SHEpPrHH yAapHOi 4acTH Kompa xa0 30 Tc-M
Konposne GofiHHe NAOMAAKH CAeAyeT YCTPAHBATh B BHJE CTAJbHHIX
AT (Ma6oTa), ykIaAHBAEMBbIX NO CJHOK0 GOJBAHOK HJH MapTEHOB-
CKHX KO3JIOB H MEJKOro CKpana TOJIIHHOR He MeHee 1 M, 3amoJHA-
I0IHX KOTJOBaH IyGHHOR He Menee 2 M.

75. B rpyHrax ¢ YCJOBHHM pacueTHHM JaBleHHeM Ro<<
<2 krefcM? u NpH 3HEPrHEH YAApHOA wacTH rompa go 30 Tc-M Ion
CTANbHHMH MJHTAMHE (I1aGoToM) GOJBAHKH HJH MapTeHOBCKHe KO3-
AH u MeJxufi ckpan (corsiacho n. 7.4 raassi CHull 11-19-79) cneny-
eT YKJAaAHBaTh N0 NOACTHAAOIEH NecYaHOH HOAYIHKe TONIIHHOH
He MeHee 1 M, YCTDOGHHOR IO XKeJe306eTOHHOA MIHTe TOMLHHOR 1—
1,5 M. Ilauty cnenyer apmupoBaTh nosepxy 3—6 ceTkaM# H3 CTepxK-
HeH auaMerpoM 12—16 MM ¢ Auefikamn pasmepom 200—300 MM, 3

126



TakXKe NOHH3Yy 2—3 CeTKaMH M3 CTepXHell AuamerpoM 16—20 mm ¢
sgefikaMu padMepoM 300—400 Mm.

7.6. B rpyATax C yCIOBHHM pAacueTHhM JaBieHAeM Ro =
<< 2 Krc/cM? W npH SHeprMM yjAapHo#l uacTH xompa Gosiee 30 TC-M
KONpoBHe GORHHE IIOWAJKH CAeAyeT YCTPAHBaTh B BHAE CTaJbHHX
KT (I0a6OTOB), YKAAAWBAaeMHX MO ¢jiol0 60JBAaHOK HAH MAPTEHOB-
CKHX KO3JIOB M MEJIKOr0 CKpafla TOJHIMHOA He MeHee 1,5 M H nojx-
CTHJIAIOLIEMY CJIOI0 NIecKa TOJIUIHHOH He MeHee 1 M, orpaxjaaeMhbx
NOJILIM  JKeNe306eTOHHLNM UHJIHHADOM (BHICOTOH B 33BHCHMOCTH OT
MECTHHIX YCJHOBHE, HO He (ojiee AHaMeTpa LMJHHADPA) HAH KOpoGoM
(rny6unoO#, paBHO! NOJOBMHe HAauGOABIIEro pasMepa Kopob6a B
miade, HO He Gojee 4 M); TOJIIHHY CTEHOK IHJAHHAPA HJIH KOpoGa
NPEHHMAIOT paBHOH 0,25—0,5 M B 3aBHCHMOCTH OT HX TFJAYOHHH.
CreHKH oOrpaxfeHns NHJIHHApPa HJIH Kopo6a clefyeT apMHpOBaTh
KOHCTPYKTHBHO IBYMs CeTKaMH M3 pacueTa, 9TOGH o6mias niomazib
ceueHHs apMaryphl GHna He MeHee 1,6% or njomanu ceueHus
CTEeHKH.

7.7. B rpyATax ¢ YCJAOBHHM pacYeTHHM jaBjieHneM Ry <
<2 Krc/cM? W NpH 3HEPrHH yaapuod uacTd Konpa Gojee 30 Tc-M
KOMpOBHE GOHBe NIOIAAKA CJAelyeT YCTPAaHBaTh B BHJE KeJe306e-
TOHHHX KOPHTOOGPa3HHX HPSAMOYIOJBHHX HJH KPYMHX B IUIaHe
KOHCTPYKUHH ($YHAAMEHTOB), 3aNOJHEHHHX GOJBaHKAMH HAM Map-
TEHOBCKHUMH KO3JaMM M MEJKHM CKPAINOM, C YJOXEHHHMH HOBEpX HHX
CTaJLHRIMH NJAHTAMM (Ia60TOM), DoJBaHKH mim MapTeHOBCKHe KO3-
JH CAEAYeT YKJANHBATh 6O NOACTHIAIOMIEMY CJIOI0 NECKA TOJIHHOR
HE MeHee | M, YNOXEeHHOMY Ha AuHO orpaxkaenus. [lHuimme Kopo6a
ClIeAyeT apMHpPOBAaTb KaK IJIHTY corjacio n. 7.5 raasw CHull
I1-19-79, a creHKHn Kopo6a — KaK cTeHKH uwwmmujapa (xopoGa) co-
raacHo 1. 7.6,

B kopHToOGpasiHX (yHiaMeHTax MOAIIAGOTHYIO NPOKIAAKY eJe-
COO0PA3HO BHIOJHATL H3 TPEX CIOEB.

3amuTHHA cnoft npefHasHavyeH AJd NpelOXpaHeHHs OT paspyule-
HHAl MOBEPXHOCTH GeTOHA B NpHAMKe ¢yHAamenta. OH BHIOJHSAETCH B
BUJle HECKONBKHX IINTOB H3 AYGOBHX OpycheB oO6uledl TOMIHHOA A0
80 cM, yJOXKeHHHX HEMOCPEeJCTBEHHO Ha JHHIIE KeJe306eTOHHON gacTH.

AwmopTusnpyIOIMi cofl, PacNONOXEHHHA NoBepX 3aMHTHOTO, Npex-
crapifler cO60f B CBOIO Oue€peAb MHOrOCJHOHAHYI0 KOHCTPYKIHIO, COCTOMA-
Myi0 H3 YepeAYIONIHXCS CJIOEB YYT'YHROH CTPYXKKH, pa3sfeieHHHX MEXJY
cofofi CTaJIbHHMH JHCTAMH TOJIIHHOA He meHee 2 cM. TomnuHa Kax-
JOTO CNOfi CTPYXKKH He AOMKHA npesHmarts 10 cM, O6Was ToJaIHHA
BCEX CJIOEB CTPYXKH ollpeAesercs 1O Pacyery.

TloBepx AMOPTH3UPYIOUICTO CJOSI YKAAAKWBAIOTCH GPOHEBHE NIHTH
TonmuHOoR 8—10 cM H Ha HHX DPa3MemAOTCAd CTAaNbHHE GAYMCH, Hpel-
Ha3HaYeHHHe JJIs YBEJHYEHHs] NPHUBEJEHHOHA Maccu WaGoTa H pacupe-
JeJieHAs] ABJIEHHS OT HEro.

Jns yayumieHHss KOHTAKTa HEXKHeji NOBEPXOCTH WAaGOTOB ¢ Bepx-
HAM CHOeM GJAYMCOR MEXJY HHMH KOHCTPYKTHBHO pa3MemlaeTcs TOHKas
NPOCJOAKA YYTYHHOR CTPYXKH, CMEIIaHHON ¢ GHTYMOM.

Or TONHHEHBI CJOEB UYTYHHOH CTPYXKKH 3aBHCHT BEAHYAHA JIHHA-
MHUECKOfl HarpyskH, nepefaBaeMofi Ha Jkese306eToHHYIO wacts dyuaa-
MeHTa OpPH yAape no mragory. O6mas TONIMHA BceX CJIOEB UyryHHOM
CTPYKKH be, M, onpefessiercsa no bopmyae

3,5Q3hE,

=, 141
“~ QuFio? L4
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rae Qo, i —BEC yAapHOH 4YacTH KONMpA, TC, H BHICOTA €€ NAJGHHS, M,
COOTBETCTBEHHO;

Ec —MOAynb ynpyrocTH uyryHHOfi CTPYXKH, NDHHEMAeTCSi PaBHEHIM
2500 Tc/mZ;

Qup — NpHBEJEHHHIH BeC WIAGOTA, PABHHI Becy 1ma6oTa C AOGABJICHH-
eM Beca GNYyMCOB, PACHONOKEHHBX MEWKAY WAGOTOM H  YYTyHHO#
CTPYRKOM;

Fs — nnomaap mwabora, m?2;

Ox — pacdeTHOe CONPOTHBJEHHEe CXAaTHIO JyGoBHX GpychbeB monepek Bo-
JNIOKOH, Tc/M2.

7.8, JKene3o6eToHHNE KOHCTPYKIMH (PYyHAAMEHTOB NOZ OGOPYRO-
BaHMe KONPOBHX GOHHHX NMJIOMAJOK CAefyeT NMPOSKTHPOBATb H3 MO-
HOJIKTHOTO GEeTOHa.

7.9. HlaGor xonporofl GoiiHOf NACIMANKH AOJMKEH YyCTpauBaThesl
H3 CTAJbHHX NJHT TONAUMHOA He Menee 0,5 M; OPHEHTHPOBOUHHIA

Tabauma 23 (9)

Paccrosinee OT KONPoBHX GOAHMX ycTpoRcTB
N0 GyHAaMEBTOR CTPOHTEABHHX KOHCTPYK-
uuil, M, (He MeHee), mPH Bece yAapHOR Hac-

HaHMcHOBaRHe TPYHTOB OCHO- TH Kompa Q, TC
BaHHA
Q<3 3<CQu<T Q=7
CkajspHHEe M TOJAYCKaJb- 15 20 30
HHE
KpynHo06a0MOUHLIE, EC- 30 40 60

JaHWe CYXHE, TJAHMHHCTHE
TBEpJAHE C HOKa3atejeM
KoHcHcTeHImH I, <<(Q (B
TOM YHCJIE JIeCCOBHIHHIE)

IMecuanne BAaXKHWE, TIJiH- 40 60 80
HHCTHE C NOKasarejeM
KOHCHCTeHnnH 0<Jr <<l

IMecyanne BoAOHACHIIEH- 50 80 100
HHle, TJHHHCTHE TEKyuHe
¢ ToKasaTeJeM  KOHCHC-
TeHIHE I >1

IMMpavmewanna: 1. IlokasaTens KOHCHCTEHUHH  TJHHHCTHX
rpynTOB Iz IPHHAT B COOTBETCTBHH C YKasaHHAMH raaBw CHull
[0 IPOEKTHPOBAHHIO OCHOBAaHHA 3/(aHAH H COOPYKEHHH.

2. Ilpn Bo3BejeHHH KONPOBHX YCTAHOBOK Ha BOAOHACHIIEH-
HHX NECYJHHX H TeKydell KOHCHCTEHIHH IMIHHHCTHX IPYHTax cJje-
LyeT HCKYCCTBEHHO YKpeIUIATh OCHOBAHHS ()YHAAMEHTOB CTpOH-
TeJIbHHX KOHCTPYKUHA (KONPOBHX NeXOB H CKPamopasfeoqHHX
6a3), HaXOAAIHXCH HA PACCTOSIHAAX MEHLIIAX, UeM YKa3aHHbE B
taba. 23 (9).
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pec ma6ota Qu, TC, ciejyeT NPHHHMATb He MEHEee BEJHYHHH, ONpe-
JensieMoH Ho ¢opmyJe

Qu=0,5Qh, (142 (44)]

rae Qo ¥ h— COOTBeTCTBEHHO HODMAaTHBHOEe 3HAUeHHE Beca, TC, H
BHICOTA MAACHHS, M, YAAPHOH YaCTH KOmpa.

7.10. Dokopuie CTeHKH KeJe306eTOHHHX OFpaxieHuii caepyer
3alIHIATE N0 BCef NMOBEDXHOCTH H3HYTPH M IOBEPXY CTaJbHRIMH
IVIHTaM¥ TOJIIHHON He MeHee 50 MM, YJIOXKEHHBIMH 1O J€peBSHHHM
6pychaM cedeHHeM He MeHee 1500150 MM,

JInsi yMeHbINEHHst pasjieTa OCKOJKOB DPA3GHBAEMOro JioMa CTeH-
KH 2KeJIe306eTOHHBX OrpaXJeHHH BHINE YPOBHA I1mafora (Ha BHCO-
Ty He MeHee MONOBHHHL HAUGOJbIIEro pasMepa B OJauwe) clAeayer
yCTPauBaTh HaKJOHCHHHWMH BHYTpb Ha 7—10F,

7.11. MunuaManbEEE PaccTOSHEA OT KONMpOBHX GOMHHX ycTpoficTs
10 (GyHA2MEHTOB CTPOMTEJbHHX KOHCTPYKIHH 3[aHHA H COOPYIKEHH
(43 ycnoBuil coxpanenums B LEJOCTH NOCAEHHHX) CAeXyeT HPUHMMATb
no AaHHHM Ta6a. 23(9).

KonpoBhe yCTaHOBKH SHBASIIOTCA HCTOYHHKOM 3HAYHTEJBHBIX KO-
neGanufi TPYHTA, KOTOpHE MOTYT NEpeiaBarbcsd Ha GOAblUMe PacCTOsi-
HHA H OKa3HBaTh HeGJAaronpHATHOE BO3AEACTBHE Ha OKpYyXKalollHe
3/1aHHSl H COODYKEHHs, BHI3HBas HepaBHOMEDHHEe OCaAKH 3JaHA#, IO-
BpeXJeHA KOHCTPYKUHH, HapylmleHHe pabOTH TEXHOJOTHYECKOro 060-
PYAOBaHMs H TOuUROH ammapatypn. Ilosromy KOmpoBHe YCTaHOBKH
AOJKHH pAacCHONAaraTbCsi HA ONpPEACJCHHHX DPAaCCTOSHHSAX, NpPHBEAECHHHX
B Taba. 23(9).

Ilpu neoGxoaumocTH Gojce TOYHOrO ONpelCACHHS JOMYCTHMBIX
PAcCCTOAHHR OT KOOPOBHX GOAHHX MJIOUIAAOK JAO CTPOHTENbHHX KOH-
CTPYKUHA HEOGXOXHMO NPOH3BOJAHTL SKCNEPHMEHTAJLHOE IPOrHO3HPO-
BaHHe OXHAAEMOTO VDOBHS KOJe(aHH# NO MeTOAMKe, HIJOXKEHHOHR B
IPHJAOXEHHA 3 HACTOAMIEro PYKOBOJACTBA.

B KagecTBe MEPONPHSATHA IO YKpEIJIEHHIO OCHOBAHHS KONPOBHIX
GofiHHX MJOIIaXOK PEKOMEHAyeTCA HCNOAb30BaTh YIUVIOTHEHHE TPYHTa
TSAKEAHMH TpaMGOBKaMmu, BHGpauMel u T. A, HJAH HCOOJAb3OBAaTL cBafi-
HOe OCHOBaHHEE.

7.12, [Ipr nposepke mo dopmyne [69(20)] cpeanero craTmue-
CKOr0 JABJEHHA Pcp HA OCHOBaHHe (DYHNAMEHTOB CTPOMTEJNBHBIX
KOHCTPYKUHA B coorBercTBHH ¢ . 1.48 raasm CHaull II-19-79
xo3bdRuUEenT yCeNoBHE DA6GOTH  TPYVHTOB OCHOBAHHA My ClEAVeT
NPHHHMATb JJs1 BOXOHACHIIEHHBIX MEJKHX H IHJIEBATHX NECKOB H
TJHHMCTHX TIPYHTOB TeKyueh XoncucTenumn 0.8, ans Bcex ocTalb-
HHIX BHAOB H COCTOSiIHHA rpyHTOB — 1.

8. ®YHJAMEHTbI NPOBMJIOK

8.1. TpeGopaHAA HACTOsINErO pasfesia pPacHPOCTPAHAIOTCH Ha
NPOEKTHPOBaHHe (YHIAMEHTOB INEKOBHX, KOHYCHHX (THPaUHOHHHX)
H MOJOTKOBHX (yAapHHX) ApOGHIOK.

8.2, B cocraB 3ajaHHsl Ha NPOEKTHPOBaHHE (YHIAMEHTOB ApO-
6HJIOK KPOME MAaTepHAJIOB, TepeuHcacHEHX B 0. 1.4 raasuw CHull
11-19-79, nOJXHH BXOAHTH CJAEAYIONU[HE JAHHLIE:

a) HOPMATHBHOe 3HaueHHWe TrODH3OHTAJLHOR H BEePTHKAJBHOR
COCTABJISIIOMHNX paBHOJEACTBYIOIeli JUHAMHYECKHX Harpysok PF
H HX MeCTa NpHIIQXKEHAR COOTBETCTBEHHQ OTHOCHTENLHO BepxHed
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rpanu GynnaMeHTa IPOGHJIOK H BEDPTHKANbHOR OCH, Dpoxojsuel
depe3 LEHTP TSXKeCTH APOOH/IbHOH yCTaHOBKH;

6) pabouee yHCAO 0GOPOTOB B MHHYTY Baja SKCHEHTPHKA MIJI
KOHYCHHX ApPOOHJOK HJH IVIABHOTO Bajiia AJisi JAPYTHX BHIOB J1pO-
GHJIOK;

B) HODMaTHBHOE 3HAUEHWE Beca BPAMIAOIMEXCH uacTedd; KONR-
yecTRO H HODPMATHBHOEe 3HAYCHHE Beca MOJOTKOB, pACCTOSHHE OT
OCH BpAallCHHS N0 UEHTPa TAXKECTH MOJOTKA AJsl MOJIOTKOBHX IpO-
6uiIoK;

r) INHpHHA BXOJHOH MIEJH AJA IEKOBHX HJIH HHXHAW  jHa-
Merp ApoOsuero KoHyca AJS KOHYCHHX (mpaunonnux) ApoOHIOK,
IHaMeTp POTOPa AJA MOJOTKOBHX IPOOHIOK,

1) HOpDMaTHBHHE 3HaueHHs INOJHOrO Beéca KOpIyca APOGHIOK,
Beca 3allOJHeHHS,

HNankse mo n. 8.2 B, r, & HeOOXoAMMH AASl aHANHTHYECKOTO Ompe-
JleIeHHst TapMOHHYECKOH Harpyskd P® B TOM Clyuae, KOTJa 3HaUeHHS
STHX HArPy30K HE BXOAAT B COCTaB 3ajJlaHAS HA NPOEKTHPOBaEHE (yH-
JaMEeHTOB.

3HaueHHsT TOPH3OHTAaAbLHOA COCTABJASAIONIEA TapMOHHYECKON AHMHA-

MHYeCKOH HArpy3k# P} nJjs HEKOTOPHX THIOB KOHYCHHX H IIEKOBHIX
ApOGHROK npHBefieHH B Taba. 24 u 25.

8.3. ®dynxameHrn APOOHJIOK clCAyeT HPOCKTHPOBATb, KAaK HDPAaBH-
J10, MOHOJNHTHLIMY HJIH CGOPHO-MOHOJHTHHIMHA.

Ta6banma 24
Kouycnu:xnanposnnm G, T n, of/uMun Pl:. TC h, M
KK J1-1200/150 240 120 7.5 3,7
KKX-1500/300 610 82 12,5 3,7
KCI.-2200 I'p 97 242 15 1,8
KCI-3000 T 200 185 12 D
KCI-3000 T'p 200 185 12 2
KMJI-2200 I'p 90,5 242 15 1.8
KMZI-3000 T 200 185 12 2
Ta6bunnrua 25
PasMepn sarpysodHofl menad mEKOBWX RPoGH- o
JOK, MM n, o6/Mug Pl" TC
12000900 170 6
15005¢ 1200 140 9
2100 1500 100 12

IlpumeuaHue.
B Tabs. 24 o6o3HaueHo:
G — Bec APOGHJIKH Ge3 3JeKTPOABHIaTES;
h —paccrosinke N0 BEPTEKaAA OT BepXHel rpanm QyHmamentTa A0
JUHEH geficTeua cunu PE.
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8.4. MornonaTtene dyHnaMenTH ApOGHAOK CleAyeT NPOEKTHPO-
BaTh NPEHMYIIECTBEHHO CTEHYATHMH H3 ABYX cTeH (MeXZIy KoOTO-
PHMH NPOIyCKaeTcs TPAHCHNOPTEP), HHXKHell M BepXHel NJIATH (HJH
ABYX BEDXHHX ITONIEPEYHHIX pHreefl).

85, C6opro-MoHOMHTHHE (yHAaMeHTH APOGHJIOK cleAyeT Npo-
€KTHPOBaTb CTEHYATHMH HJH DaMHHMH, NpelycMaTpHBas HHXKHIOIO
NJHTY H BepXHHE PHTeJH H3 MOHOJHTHOTO XKele306eToHa.

8.6. I'pynnoBne ¢yHAaMEHTH IOJ HECKOJALKO APOGHJOK CleAyeT
npeXyCMAaTPABATD:

OpHE ORHOSPYCHOM PpACNOJOXEeHHM HAPOOHJIOK—CTEHYATHMH HJH
PAMHEIMH;

OpA ABYXDBSIPYCHOM HJIH TDPEXbAPYCHOM PaCNOJOKEHHH — CTeH-
4aTHMH. 4

{Ipn sTtoM cGopHO-MOHONHTHHE G(YHAAMEHTH CAEAyeT NPOEKTH-
pOBaTh, KaK NPAaBWJO, H3 GJOKOB HJHM CTeH, ONHPAIOMAXCI Ha MO-
HOMATHYIO HHXHIOIO ILTATY H CBSI3aHHHX HOBEPXYy MOHOJHTHHMH
06BsI3KaMH.

@yHAaMeHTH JPOGHJAOK BHCOTOR McHee 5 M peKOMeHAyercs
NPOEKTHPOBATH MACCHBHHIMH HJIH CTEHUATHMH,

I'pynnoBue ¢yHIaMeHTH NPH ABYXBLIPYCHOM  PacHONOXERHH
JApoGHIOK IIDH YCTaHOBKE B BEPXHeM sApyce APOGHJIOK € pacdyeTHOH
TOPH30HTANBHON COCTABJAAIONICH BO3MYIAOMHX cuii Pr menee 3 TC
PEKOMEHAYETCSI NPOEKTHPOBATh PAMHLIMH.

8.7. KoHcTpYKTUBEHE CXeMH H OCHOBHHE pPa3MepH (DYHAAMEHRTOB
ApOGHJIOK cAeAyeT HasHauaTh C yuUeTOM cCJeAylolax TpeGopanmfi:

a) nogomBe OTAENLHHX (yHAaMEHTOB KOHYCHHX APOGHJIOK cJXe-
LyeT NpHXaBaTh, KaK NpPaBHJO, KBajgpaTHyio ¢opMy, a (yHaamen-
TaM JpPOGHJOK OCTaJbHHX BHAOB— NPAMOYTOJHHYI0, BHTAHYTYIO B
HampaBAeHHH JeHCTBHS NHHAMAUCCKHX HATPY30K;

6) np# NPOEKTHPOBAHHH TOJIIHHY HHXHEH NIJHTH CJefyer NpH-
HHMaTh He MeHee HAWMEHBIIEr0 pa3mepa cewyeHHs KOJNOHH paMH
IJs paMHHX <¢yHXaMeHTOB H He MeHee (0,7 TOMIHHH CTeH IJa
CTeHYaTHX $YHAaMEHTOB.

8.8. dynnaMenTH APOGHJIOK HOUmyCKaeTcss cOOpyXarTp Ha obmeft
XKene306eTOHROR nAHTe— AHHMIE INIOA3EMHHX COOpYJKeHHH, ycTpaH-
BaeMHX B ONYCKHHX KOJOJIAX.

ODyHfaMenTH JIpoGHAOK, BO3BOAHMHIE Ha CKaJbHHX HAH KpYH-
HOOGJOMOYHHX TIDYHTAaX, AONYCKRETCd COCAHHNITH ¢ (PyHAAMEHTaAMH
KOHCTPYKIHHA 3JaHus.

8.9. ApmHpoBanHe GYHNAMEHTOB APOGHJIOK chefyer IpepycMar-
PHBAThb B COOTBETCTBHH ¢ TpeGOBaHANMH, M3NOXEHHHMH B mm, 1.22—
1.27 raasu CHul1 11-19-79; npm 3TOM ana O6INEr0 KOHCTPYKTHB-
HOTO APMHDOBAHHS CTEHYATHX {PYHRAMEHTOB CJERYET NPHMEHATH
ceTKH H3 cTepXHefi auamerpoM 12—16 MM c maroM B 06OHX Ha-
npasJieHHAX cooTBercrBeHHO 200—300 MM.

8.10, Pacyer koneGannf $HyHAaMEHTOB APOGHJIOK CBOMHTCH K OI-
peneNeHAl0 HaROOJbINEAi AMIUIATYAH TIOPH3OHTaJbHHX KoJeGaHAl
pepxHell rpaHH (yHAAMeHTa.

Pacuer BHNOJHSIOT B COOTBETCTBHH ¢ TpeGosamamu nm 1.35
(1 npun, 1) —1.35 (4 npua. 1) ana pamMHHX  QYyHAIMEHTOB H
mn, 1.35 (5 nmpua. 1)—1.35 (7 npua, 1) AfS MACCHBHHX H CTeH-
yaTHX $yRIaMeHTOB.

Onpenenende aMOJHTYAH TOPH3OHTAJbHHX KoJeGaRWfy BepxHefl
rpaHd MAacCHBHHX H CTEHYATHX (DYHAAMEHTOB HICKOBHX ¥ KOHYCHHX
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(rupanmoWHHX) Apo6uiok Ar, M, HONYCKAeTCs NPOH3BONMTH 0O
npHGAHKeHHOH dopmyJe

h
P. (pq:—+1)0+m)

AP = ’
2 2 .. 2t Ko T
V K15 ”*45 [““’" +ol ngxhz]
[143 (45)]
TAC
Ky= (1—py)* + ¢} [144 (46)]

K,h‘-’ :
Pr; Kyi Ko 5 his hay %5 M @) By Ep—

T0 XKe, uro H B (opmynax nn. 1.35 (5 npun 1) w 1.35 ( 6 npua.
1); p1— 10 Xe, uto B B Hopmyne [154 (4 npma. 3)].

8.11. Pacuer KoJeGamEE (yHZaMeHTOB KORYCHHX  ADOGHJOK,

HMEOIHX NPAMOYTONBEYI0 (OPMY HOJAOIIBH, CAeAyeT INPOH3BOJMTH
B IJIOCKOCTH, COBNAajaiomieii ¢ BanpaBJiCHHEM MeHBIIEro pasMepa
TIOAOUIBH.
Pacuer koseGanfii rpynnoBHX (yHAAMEHTOB NOA HECKOJEKO ApoGH-
JIOK BHIOJHSIOT B COOTBETCTBEM ¢ TpeGoBawmame n. 1.46. Iipm stom
aMIVIATYJa TOPH3OHTANbHO-BpaNiaTe bHHX KodeGamufi (ympameHta IpH
paGote i-roft apoGanxm A;, M, onpefennerci no dopmyne

A=Ayt Ay Lyne {145

rae Luaxe — PacCTOfIHHE, M, [0 TOPH30HTAJH OT HEHTpa TAXKECTH BCeH

YCTAaHOBKH MO NOAIMHIHAKa Hanboiee yAaJIeHHON MaHIHHH;
xi — AMIVIHTYJA, M, TOPH3OHTAJbHHX KoJeOam#i ¢QyngameHnTa UpH

pa6ore {-ToH APOOAJKH, onpeieseMas AJS MACCHBHHX H CTEHYAaThIX

(t)z'l-l).laMeHTOB no dopmyne [20(17 npua. 1)] mar no dpopmyne [143
IS paMHHX — 0o popmyae [5 (2 npua. 1)];

,- — aMniHTyAa (yroJ HOBOPOTa), Pai, BpamiaTeJbHHX KoJeGanmil

¢dynnaMenta npH pabote i{-Off APOGHJAKH OTHOCHTENLHO BEPTHKAJNBLROM
OCH, NpOXOJdHlef depe3 ICHTD TAXKeCTH BCej} YCTAHOBKH, onpenenseMmas
JAs MAaCCHBHHIX H CTeHYaTHX ¢yHIaMeHnTOB 1o Qopmyae

Pr;e;

(@) ey

ans paMHHX ¢ynpawmentos no ¢opmyne [6 (3 npma. 1)}, B xortopoft
or _ Priés
A =",
€i — PacCTOSHHE [0 TOPH30OHTANM OT NIEHTPa TSIKeCTH Bcefl YCTAHOBKH
KO JHHAH AeficTBus cuaH P s
Ay —KpyroBas gacToTa BpamaTeNbHHX KOJCGaHHf; MACCHBHOTO HJIH
creHyaToro (yHIaMeHTAa OTHOCHTEJHHO BEPTHKAJLHOR OCH, Mpoxoxamefi
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Yepes 1leHTP THAKeCTH BCell YCTamoBxH, onpefensieMass mo Qopmyiie

;\'\b = —6; ; [ 148}
9,‘, — Momem HHEDUHH Mace Becefl yCTAHOBKH OTHOCHTEJLHO TOH XK€ OCH;
Ky, S ¢ — OOo3HaueHHs Te Xe, uTo H B dopmyae [10 (7 npun. 1)];
Py, ©® — oGo3HaueHHs: Te Xe, uTo K B (opmyne [143 (45)].

8.12. MakcaManbHasi TIPeAeJ]bHO JAOIyCKaeMasi aMIIMTYJAa XoJie-
Ganuii (yHZAMEeHTOB JAPOOHJIOK IIpHHEMaeTcss paBHOH Ax=0,3 MM,
PacueTHnie 3HAaUeHHA AMMJHATYZ, KoJeOaHHR (GYHAAMEHTOB MOJIOT-

KOBHIX JAPOGHMOK He MOMKHH NPEBHINATh MAaKCHMAJbHHX NpeAeNbHO
HONycKaeMHX BeJHYHH, NpHBEAEHHHX B Ta6a 14(6) m 3.19 maa mep-
BOH r'aDMOHHKH,

8.13. PamuHe ¢ynaameATH apoGHJIOK clefyeT PacCIATHBAThL IO
NPOYHOCTH H3 AefiCTBHE Beca BCeX 3JIEMEHTOB YCTAHOBKH C Y49€TOM
Beca 3aNOJIHEHHS H CHAH P, 3aMensiomieli AHHaMHYeCKoe NeHACTBHE
MallAHH, B COOTBETCTBHH C yKasanmaMd nn. 1.37 an 1.38 raaBw
CHall 11-19-79.

Beanunny Py ciaepyer onpeienste no dopmyne [48 (3)],
KOTOpOfi NPHHAMAIOT (OpH OTCYTCTBRH AaHHHX 3aBOXa-H3TOTOBHTe-
Jisi) ANS IEKOBHX W KOHYCHHX APOGHJIOK Kos(dHIHEHT meperpys-
ki n=13, a xKoadpdunuent mumammunocTH M=1,2; Aas MojoTKo-
BhX Apobaiiok n=—4, =1, a HOpMaTHBHOe 3HAaYCHHe AHHAMHYe-
ckofl Harpy3kH P¥® ycraHaBauBaeTcA HO 33aJaHAI0O HAa TNPOEKTHPO-
BaHHE.
3a pacueTHO€ 3HAYEHHE CHJAHW Py AN MOJOTKOBHX ADPOGHIOK npH-
HAMaeTcsi HaHGOJblllee 3HAYECHHE M3 BHYHCJICHHHX 10 dopmyne [48 (3)]
14 no popmyae:

Pp=nmyro?, [ 149]
THE€ My — Macca MOJIOTKAa; r— PacCTOSSHAE€ OT OCH TJIaBHOTO Baja
IpoGHJIKH X0 WeHTpa 'rsmecm MOJIOTKa; ® — KpyroBag 4acroTa Bpa-
IeHns poropa, ¢ —1; n=—4 — gos3ddUIHeHT neperpysku
8.14. Ilpn nponepKe no ¢opmyne [47 (2)] cpennero CTaTHYe-
CKOTO JHaBJEHHA Pep HAa OCHOBaHHe (YHAAMEHTOB APOGHIOK ClAeAyY-
eT NpHHAMATh 3HauendHe KosdduuuerTa ycjaoBHii pabotm me=0,8,
a Kosthbduuuenta ycaoBaii pab0oTH IPYHTOB OCHOBAHHS My JJs BO-
JAOHACHINEHHBIX MEJKHX H IhJeBaTHIX NNeCKOB, INIIHHHCTHX TIPYHTOB
TeKyuefi KoHcHcTemuan 0,7 H- A OCTalbHHX BHAOB H COCTOSHHA
rpynroB — 1

MMPHUMEP PACYETA
OYHAAMEHTA 110 NPOBWJIKH THIIA
KCA U KM/ I[TPH HUX IPYIITIIOBOA YCTAHOBKE

Hcxonnpie pannpe. Kosmuecrso apo6uiox tena KCI — 7 mr, Tana
KMJl — 7 mT, Bec ApoGHAKH, BEJNOUAasi BeC 3JEKTPOABHTaTeNsi H 3a-
rpy3kn Q'=108 Tc, xpyroBas uacrora BpamieHHs KOHyca ®=254 c1,
rOPH30HTaAbLHAA COCTaBJsIONIasA AHHAMHUecKOd Harpy3kH aas KCJ{

P! =23 T1c, pin KM —Pf =4,2 Tc; 3JeKTpOABHTaTeNb ACHH-

xporHei A3J(-13-52-12.
Ipynrospe ycaoBusi, OcHoBaHHeM (YHZAMEHTA CJYKAaT CYTJHHKH C

vonyiem aeopManEH
E=3000 Tc/m®, I; =0,7, y;;=1,7 Tc/M®, Ry =27 tc/m3.
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XapakrepucTika ¢pynpamenta. OynnaMent creHYaTHi ¢ ABYXDbADYC-
HHIM pacnojoxenueM ApoOHAOK, OcHopHbie pasMepR (GYHIAMEHTa CO
CXeMOji pacHOJIOXKeHHs APOOHIOK NOKasaHW Ha puc. 15

Inowaas nogowBe ¢yaxaMedta F=5805 M2, MOMeHT HHEpIMH
floloMIBH (HYHIAMEeHTa OTHOCHTEJLHO Oced, NMPOXOAAHIMX Yepe3 ee HEHTD
TAXKECTH, — FODHSOHTAJbHOK, napamiesesHoii ocu Oy, —J=28816 wmk,
pepTHKabHOR J o =98262 M%,

XapakTepHCTHKH BceHl ycraHOBKM (Mamud, yHAaMeHRTa M rpyHTa
Ha ero o6pesax) onpeneisem B Tabauunot ¢dopMe (3JeCh He NPHBO-
AHM) aHajJoruuHo Ttabia. 19 Ans ¢GpyHAaMeHTOB NOJ KY3HEUHHE MOJOTHI,

Bec ycranoBku Q=8518 T¢, macca — m;=2869,1 tc-c3/M; MoMeHTH
HHEPIHH MAacCH YCTaHOBKH OTHOCHTEAbHO OCH, NPOXOAANIefi depe3 ee
OEHTD TSXKECTH NepHeHAHKYJAPHO IJOCKOCTH KoJe6GaHus 0==53009
TC-M-C%, H OTHOCHTEJbHO BEDTHKAJBHO{ OCH, IpOXOisfillei depes ee
UeHTp TsKecTH Oy =0,164-10% tc.M.c?. PaccrosmAs OT NeHTpa TH-

HKECTH YCTaHOBKH 10 NOAOWBH ¢ynnamentra hy;—7,4 M H 10 Bepx-
Hefi rpaun dynnamenta hy=83 M.

OnpenensieM ynpyrue H neMndupyiolide XapaKTepPACTHKH OCHOBa-
mus. Ilo dopmyaam [49(4)]—[52(7)] onpenensem snauenns koadbu-

[{HEeHTOR:
C, = 1,2-3000 (1 + ‘/ 10 ) — 4073 1c/Mt;
580.5

C,=0,7-4073 = 2851 1c/M3;
Cq, = 2.4073 = 8146 1c/m?;
Cﬂ, = 4073 Tc/M3,

KosppuuneHTH XKecTKOCTH OCHOBaHHS olipefedseM N0 (dopmynam
[54(N]—156(11)]:
K, = 2851-580,5 = 1,66-10% tc/M™;
Kg = 8146.8816 = 71,8-10° Tc-m;
K= 4073.98262 = 400-10° Tc-m.

Koadduuuent otHocHTenbHOro jeMndupoBanus §; HaxXoiuM Ino
dopmyne [57(12)]

0,7 0,7
&, = — = =0,183,
V bep Va7
8518 .
rae Pep = 5805 14,7 Tc/M2 — cpennee naBheHHe BOA NOAOM-

BOH (pynHnamenTa.
Kos¢ppunuents Ex, Ep>» §,‘, phgHcasgeM no ¢opmyaam [60 (14)] —
[62 (16)]:
£,=0,6%,=0,6.0,183=0,11;
’g‘q’ =0,5§, =0,5.0,183 = 0,091,

Ep=0,3E,=0,3.0,183 = 0,055,
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AMnautyan TOPH3OHTaNbHBIX KOJeGaHuH BepXmeji rpaHM (yHAaMeH-
Ta NpH paGore Kaxaoi ApOGHIKH onpejenseM 1o NpHOAHKCHHOK

dopmyane [143(45)].
Kos¢puunenr P onpenensem no dopmyne [29 (26 mpma 1)]

Wemg — 7,4%.869,1
P= 6 5309
Kpyroeule yacToTsl KoaebanHi BuuucAsgeM no dopmyaam [31(2&
npuaa. 1)7 u {32 (29 npua 1)

,
o= 1,66-10° _ 437
M 869,1

}“w: K — 71810" ~268 ¢
0,1-1(8

=0,9.

’

rae
0o = 0 + my b3 = 53009 |- 869,1-7,42 = 0,1- 138 Tc-M-c3;

K, =K,—Qhy=71,8-10—8518-7,4 = 71,8106 Tc/M.

OnpesensieM Benuuuny Z no dopmyde [36 (33 mpua. 1))
Z=(1+p) [1+( *o )2]=(1+0,9)[1+(ﬂﬂ=2 61
Ax 43,7 T

I'naByHe cofcTBeHHHE 9acTOTH KOJeGaHHA YCTAHOBKH Olpe/ensieM

w3 cootnomenns [35 (32 npua. 1)1

(Ba) = 2= )/ (B o son(53 )

>

( ;‘ ) = 1,35 —0,994 = 0,311; A, =24,4 ¢ ;
‘X

2
( Ay ) = 1,305+ 0,994 = 2,30,
X

Kosthduunenr p, onpepeaseM no ¢opmyne [154 (4 npua, 3)]

1 (—7”‘—2——1—0311-0689
pl - ';Vx } * — VY, .
Koappuunenr K; poiunciaseM no dopmyrne [144 (46)]

71,8-1(6

=(1— 20,6802 — 2~
K1 = (1—0,689)2 }- 0,68 1.66-108.7, 42 0,472,

Mo ¢opmysne [30 (27 npua. 1)] Haxoaum  KO>PPHIHEHT % AAR

BepXHeii JPOCHJKH

nepx M PR 0
kA = = = =1,
pgﬂpx hy pllfepx ko 7.4
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# anst wAxHel ApOGHIKH

o M PR 08 o,
CopEmy,  pwxgp, S T4

cre AgtP* w hJP¥ — paccrosmas mo BepTmkagm OT o6IHlero NeHTDa TA-
HR
JKOCTH YCTAHOBKM 1O JMBHE fefictsus cua PEcP* u P ™™ coormercr-

BEHHO.

Onpeensiem aMITHTYAy FOPH3OHTANbHO-BpaulaTe bHER koJneGannit
OT BO3AEHCTBHS OAHOH BEPXHER APOGHJKH H ONHOM HHKHeR ApoOGH-
ki, Jas pacuera mo dopmyne [143(45)] npomssomuM upeABapHTEND-
Hble BHuHcaeHHs. MiMeem

hy 8,3
—— 4 1=0,689 —— 1=1,77;
[ Py + 7.4 +

i s

- ‘/ 0,4722[1 (zi :) J +4.0,112 [(1-0 689)? 4 0,689%

( — 0091.71,816
70,11-1,66-10.7, 43
2,3-1,77 (14-1,36-0,689)
1,66-165-0,975
4,2-1,77 (14 0,041-0,689) s
= =0,047-10
A 1,66-108-0,975 "

KpyroByio 9acTory BPallaTeNbHHX KOJeGaHHE OTHOCHTENBHO BEDPTH-
KaJabHON OCH, NpOXOAfmedl dHepe3 LEHTp TSAXKECTH YCTAHOBKH, BHIRHC-
aaem 1o popmye [148]

/ 460-108 400- 166 -1
= =49,4 ¢ 7,
by \/ =V iwe

OnpenensieM aMmiATyAy BpaiiaTedbHHX kodebammiy mo ¢opmyne
[146] mas Raxaofi ApOoGMAKM BepXHET0 W HHXKHETO fApyca

Prie;
= — "—Pl'ieiTs pax,

VG ()

rie 3uayeHHe T OAMHAKOBO AJSi BCeX KPOOHJOK H DaRHO

i
T = =

25,4 272 925 4 \2
. P St el . 2 2
4001061/[1 (49’4)]+40,055(49’4)

2
] — 0,0075;

ABSPX — =0,649-1073 u
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=0,34.-10"8 L.yl

ChenosatesibHO, aMIVIATY/ia TOPH3OHTAJLHO BPAIATEIbHHX KoJe-
Ganunii BepXHefi IPaHH HJAHTH OT BO3JeACTBHA -0 NpOOHIKH paBHa

Ari=Axl+A¢i Lyake = Axi + Pre; T Lyaye =
=Ay+ Pre;0,62-1077 u,

rae Luaxc=18,25 M,
IIpupomuM TaOJHIOy 3HaYeHHA aMOJAHTYJ KoJeGaHHji BepXHedl rpaHs
IIATH OT i-TOf APOOGHAKH BEDXHEro U HHUXKHETO SIPYCOB.

Ta6auna 26

[ 18,25 12,26 6,25 0,25 5,75 11,756 17,75

Bepxmufi apyc Pr=2,3 1, A;; = 0,049 MM

AP, mM| 0,052 | 0,051 [ 0,050 | 0,049 | 0,050 | 0,051 [ 0,052
Hmxault sipyc Pr =4,2 tc, A,; =0,047 wm
AT, mm| 0,052 | 0,050 | 0,049 | 0,047 | 0,049 | 0,050 | 0,052

Aunaatyny rpynnoBore ¢yHpamenta — BHUACAAeM No  (opMmyse
[66(18)]

7
A=k ‘/Z A2, =1,3.0,181 = 0,23 wm,
i=l1

rae k— xo3¢p¢dHuHeHT, paBHHA JIJAA ACHHXPOHHOrC 3JeKTPONBHrateas
1.3; j=14.

Ilonyyennoe 3nadeHHe aMIJMTYIH KoneGanafi ¢yHzaMeHTa He Inpe-
BOCXOJHT AONYCTHMYI0 BeqHuHHy Ax=0,3 uMm. Crenosarensuno, pas-
MepH ¢$yHAaMeHTa HOA06paHH yAOBJAETBOPHTEABLHO.

ITpousBofEM NPOBEDKY CPEAHEr0 CTATHYECKOrO MaBJEHAA Ha rpPyHAT
OCHOBAaHHA B COOTBETCTBHH ¢ (opmyaoi [47(2)]

8518

Pep= 5—8(-)’—5— = 14,7 1c/M2 < mymy R =0,8-1-45,6 = 37 rc/Md,

rae pacdetHoe JaBJeHHe Ha ocHoBamme — corsacHo CHuIl 1I-15-74
(npua. 4, ¢opmyna 2)

R= 27[1+ 0,05 (&f:—l—)]quo,ij (5,6 —2) = 45,6 Tc/M2.
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9. dYHAAMEHTDI MEJbHHYHDbIX YCTAHOBOK

9.1. TpeGopanus HACTOSINCTO pasfela  PACOPOCTPAHAIOTCH Ha
npoekTHpoBaHue (GyHAAMEHTOB MEJbHHYHHX YCTAHOBOK € KODOTKAM
GapaGanoM (CTepXKHEBHX, IApPOBHX, PYAHO-TAJCUHBIX # Hp.) H
TpyOuaTHX.

K ycranoBkaM ¢ XKOPOTKHM Gapa6anHoM cleiyeT OTHOCHTb MALIHHH,
¥ KQTOPHX COOTHOIIEHHE NapaMeTpos

l
— <3, 150
4 [15C)

rae | — nauna Gapa6ana MeJbHHUH,
d — nuamerp Gapabana.

9.2. B cocraB 3ajaHHSi Ha NPOEKTHPOBaHKe (YHAAMEHTOB MeJb-
HUUHHX YCTAHOBOK KPOMe MAarepHaJioB, HepeyHCHIeHHHX B m. 1.4
raasw CHuIT 11-19-79, noskHH BXOAHTh CJAEAYIOUIHE XaHHHE:

a) HampaBieHHe Bpalllendss 6apaGaHOB MeJbHHYHHX VCTaHOBOK;

6) paccTosHHe OT OCH BpaimieHHs 6apa0aHOB MeJbHHYHHX YCTa-
HOBOK J0 BepXHe# rpand (yniaMeHTa;

B) HODMATHBHHE 3HAYeHHS MOJHOrO Beca Kopnyca MeJBHHYHBIX
YCTAHOBOK, BeCa 3allOJHEHHS.

9.3. PynnameHTH MEIbHHUHHX YCTAaHOBOK CleAyeT IIPOEKTHPO-
BaTh, KaK IPaBuWJIO, MOHOJHTHHMH HJH CﬁOpHO-MOHOJlHTHHM’H.

9.4. dynnaMenTH TPYGYaTHX MEABHALl cJaefiyeT NPOEKTHPOBATh,
KaK NpaBHIO, B BHJE pAja nonepeynhx (MO OTHOIICHHI0O K OCH
MeabHHNH) Il-06pasnbix paM, OnmparoIIMXcs HAa OTAC/bHHE XKenes3o-
GeTOHHHE NJHTH, a MEJbHHIL ¢ KOPDOTKHM OapabanoM — B BHRe 00-
HINX MACCHABHHX NJHT C TONECPEeYHRIMH CTEHAMH HJH DaMaMH Ui
ONHPAHHA gacTei MalUHHBI.

Ilist ymennlienuss ypoBHsi BHGpaumj cAefyeT OGDbenuHSTh NOBEP-
Xy paMHHe ¢QyHAaMeHTH NOX OTAeJsHHE MeJAbHHUON oOlIed Xene-
300eTOHHOM NIHTOMR,

llpaMmevanus: 1. Ilpy npuMencHHH MOHOMHTHOTO XKeje30-
6eToHa RONycKaeTcs IPOCKTHPOBATh OTAENbHHE ONOpH TPYOUATHX
MEJbHHEI B BHAE NIONEPEUHHX CTeH Ha OTAenbHHX namraX. 2. Ilpu
CKaJIbHHX H KDPYNHOOGJOMOUHEIX TrpyHTax [AONYCKaeTcs OIMPaTh
CTEHH, NOJAEePIKHBalOIIHe WaCTH MeJbHHL C KOPOTKHM 06apabanoM,
Ha OTAeNbHHE MJHMTH. 3. YCTaHOBKAa JABHraTe]s B DeAYKTOPa Melb-
HHI Ha pa3HHX ¢yHIaMeHTax, He CBS3aBHHX XeCTKO MeXJy CO-
6oit, Ae AOMyCKaeTcs,

9.5, ApMrpoBanne (yHIaMeHTOB MEJbEMUHHX YCTaHOBOK cleny-
eT OpefycMaTpHBaTh B COOTBETCTBHH ¢ TPeGOBaHHSIMHE, H3JIOKEH-
HuiME B pasfa. 1 raasw CHuIl 11-19-79; npu sToM aas o6mero KosH-
CTPYKTHBHOTO apPMHDOBAHHSI MACCHBHHX H CTeHIaTHxXx GYHAAMEHTOB
Clle/lyeT NPUMEHSITh CETKH u3 crepxHeft JgRamerpom 12—16 mMm c
maroM B 060HX HanpPaBJeHHAX cooTBeTcTBeHHO 200—300 MM.

9.6. Pacuer ronecGaHMfi (yHAAMEHTOB ME/NBHHIHLIX YCTAHOBOK
clefyeT NPOM3BOJHTH HA HefiCTBHe CAyYadHOR JAMAAMHYIECKOA Ha-
rPY3KH, BH3LIBa€MOji ABHXXeHHEM 3anoaunTens B Gapabane.
HanY3Ka Bbi3NBAaeTCA INEPCMEICHHEM YaCTHI, H3MENbYacMOro Ma-
Tephajda H MENIOUMX Tel BHYTpH Gapabana. Ilpm stom Ha G6apaban
AcHCTBYET CHCTEMAa HMIYJHCOB, KOTOPHE HEPETY/NsPHH BO BPEMERH H
uMeloT cayuafinyio BeiuuHHy. CoBMecTHHe AeficTBHSI GoJbIIOTO UHCJAA
UMIyabCoB (DOPMHEPYIOT CAYSafHYI0O CTAaRHOHAPHYIO HAarpy3Kky THNA
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«Oeqoro uryma», KoTopas ucpes oltopnl GapabaHa nepepaerca Ha ¢yH-
IaMeHT,

KonuuecTBenyoli xapaKTePUCTHKOR cAydafiHOAl HArpyskm CJIyXKHT ee
WHTEHCHBHOCTL B, ompeaeasemas no dopmyne [162 (2 mpaa, 3)1.

Harpyaka Moxer TPHHAMATHCH B BHIE COCDPEOTOYEHHOA CHJH,
HpHJOXKeHHON B cepejdHe AJMAHL GapaGaHa na ypOBHe OCH €ro Bpa-
INEeHHSI NepHeHAHKYJSIPHO K Hef.

Jas pacTipocTpaHeHHHX THIOB IIAPOBHX H CTePXAHEBHX MEJbHHIL
3HAaucHHE HHTEHCHBHOCTH B mpHBejeHo B Taba. 27.

Ta6amna 27
MCIQ MCIy Mchg MCIJ MCLL Mup MIIIP
THD MeabHANH | 2700X | 3200X 3600 % 4000X | 4500X | 3600X 4000%
X3600 | x4500 X5500 | X5000 | X6000 { X4000 X 5000

Hurtencas- 0,306 0,78 | 1,23 1,48 2,3} 0,666 ) 0,098
HocTb B,

'rc-c‘l‘
MIOP | MIIP | M | MO [ ML | vy
Ten MeAbEBNE | 3600% 4500% 3200 3600:X 4000X 1} 45006000
X5000 | X5000 | X4500 | X5500 | x5500
Hurencas- 0,08 0,13 | 0,048 0,075 0,095 0,14
Hocteh B,
re-cls

9.7. AMNARTYAH TOPHSOHTAJbHHX KoJeOamWA BepxHeli rpanmn
MaCCHBHHX H CTEHYaTHX 'VHIAMEHTOB MEJbHHYHHX YCTaHOBOK, M, OT
LeficTBHA CcJAyuafHON AHHAMHYECKON HArpy3KH cjejyeT onpefensiTh
no ¢opmynam [151 (1 mpmx 3)] — [155 (5 npma, 3)].

9.7. (1 mpua. 3). AMIIETYAH TOPH3OHTAaJbHHX KOAeGanmd Bepx-
HEX [PaHH MacCCHBHHX H CTEHYATHX (YHAAMEHTOB MEJLHHYHHX YC-
TaHOBOK Ar, M, pacCUHTHBAeMHX Ha CHydYafiHHe HNHHAMAYECKHE Ha-
rpY3KH, cleliyeT olipefiesth no dopMyne

eV E s 3]
T — | 14— e —_ 4
m ¥V o T\t ™ +§s(l+h."’)
(151 (1 npua. 3))

rae B — HHTEHCHBHOCTL CJYYaHHOR HArpyskd, Tc-c Y5, ompegease-
Mas no gopmyse:

B—am od \/m[l—( "’;)d—)?] s [152 (2 npan. 3)]

ho
1+“h;‘01,2

V1,2=
’ Al'z '/i 2 —L
( i ) (146t p)

; 1153 (8 opun. 3)}
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2
px,z=1——(;";""\; {154 (4 npua. 3)}

x /
Moo\t Ao \2 14+
N O R o
Se="07 e ; [155 (5 npua. 3))

(3'1,2 )4_’_(&)2 1P o2

Ax Ay p e

hg — paccTosiHHE OT UEHTPa TAMECTH YCTaHOBKH JXO OCH BpallleHHs
Gapabana MeAbHHHH, M;

m’—wMacca 3arpyskd OapaGaHa MeNbHHEIM, TC-C3/M;

@ — KpYroBas 4acTora BpallleHHa GapabaHna, c?;

d — nuamerp GapaGana, M;

o — K03 GHIHEHT, 3aBHCAIIHY OT THIa MAIIHHH (MeJbHHIH) H NPH-
HUMaeMBll IS CTepKHeBHWX MeapwHnm 0.=0,015, pmjis ocTaJabHHX
TanoB menabrun a==0,001.

hy, hy— paccTOSIHHA OT IEHTPA TAXKECTH YCTAHOBKH, M, COOTBETCTBEH-
HO 70 BepxHefi rpaHH GyHAAMeHTAa H A0 HOAOWBH (QYHAAMEHTA;

Ex §¢ — K03 GHIVEHTH OTHOCHTENLHOrO JAeMI(HPOBAHHS COOTBETCT-
BEHHO JJisl TOPH3OHTAJbHHX ¥ BpamaTteNbHHX KoaeGamuH, onpemens-
empie no ¢opmyaam [60(14)1 u [61(15)];

Mg — Macca VCTaHOBKH, TC-C%/M, BKAO9alInasa Maccy (yHAaMeHTa ¢
3achHIKOH IPYHTa H Maccy MallHHb;

2
g M

© — MOMeHT WHEpUHH MacCH ycTaHoBKH (pyHZAMeHTa ¢ 3aCHHIKOH
TPYHTa Ha ero o6pesax W BHCTYNAX H MAWHHH), TC-M-C2, OTHOCHTEJNbHO
OCH, mpoxojsmefi d4epe3 OOIWHA LeHTP THAXKECTH NHepleHAHKYJASIPHO
INIOCKOCTH KoJleGanuii;
Ay, Ay ~—KpyTOBHE ¥acTOTH cob6cTBennpix KoneGanmfi  yHnjamonra,
c¢~1, COOTBeTCTBEHHO TOPA3OHTAJLHHX M BpallaTEJbHHX OTHOCHTENBHO
FOPH3OHTaJbHOR OCH, TNPOXOlsiefi Yepe3 LERTP TAXKECTH MOROWIBH
dynnamenta, onpefensemuie no dopMmyaam [31(28)1 u [32(29)1;
A1, Ay—iiepBas H BTOpas coGCTBEHHBiE 9aCTOTH VCTaHOBKH, ¢!, om-
pexenseMue no dopmyaam [35(32)1 u [36(33)1.

Jns npenBapHTENbHWX — pacueTOB AMIUIHTYAY TPOPH3OHTANIbHHIX KO-
JeGaHull nonycKaercs olipefeATh N0 yIpolleHHo#i dopMyse

Bv ( h \”/ A
A= 142 L S [156]
T Amg by 2E, &y

9.8. IIpe rpynnomo#i ycTaHOBKe MEJbHHIL Ha oxHOM {$yAnamen-
Te HHTEHCHBHOCThL CAyuafinofl Harpy3km B cnepyer onpepensTs mo

dopmyne
i
B= 1/2 B2, 1157 (47)]

=}

rae Bi—— MHTGHCHBHOCTh CAyuafHOJ AHHaMuuecKOf HATPY3KH ot i-
ofi MeapHHUHM, onpeleisemas mo ¢opmyse [152(2 npmr, 3));

142



j — 9ncH0 MeJabHHM.

9.9. AMINHTYAH TOPH3OHTAJbHHX KOJeGaHUfi paMHHX (yHIamet-
TOB MEJBHHUHHX YCTaHOBOK Ar, M, OT AefiCTBHA ciaydaliHOH Harpys-
KM cJaeAyeT onpelensarb no ¢opmysaam [158 (6 npua. 3)] — [160
(8 npua. 3)1.

9.9. (2 npua, 3). AMOAHTYIH TOPH3OHTANBHHX KOJEGAHHi DPaM-
HHX (yHIaMeHTOB MawmH (Medbuun)} Ar, M, paccUnThHBaeMbix Ha
cliydaiinbie NHHAMHYECKHe HATPY3KH, CiAejlyeT ONpelensiTb no op-
MyJe

Ar= A, + A¢ Iyakes [158 (6 mpma. 3)]

riae Iwaxe — DaccTosiHHe OT HEHTPA THXKECTH BepxHell vyactH ¢yH-
NaMeHTa 10 OCH HanOoJice yZAaJeHHOTO NOAIKITHAKA MENbHHIH, M;
Ax, Aq,— aMOJHTYAH COOTBETCTBEHHO TrOPH3OHTAJIbHHX  KoJe6a-
HAA BepxHei NJHTH, M, H BpallaTeJbHHX KoJjeGaHHj OTHOCHTeJb-
HO BEPTHKAJLHOA OCH, NPOXOAsIlefi UYePe3 LEHTP TAXKECTH IVIHTH,
pan, onpenenseMue no Gopmyaam:

B he
A, = 5 v T {159 (7 npwr. 3)]

Be ‘/ by [160 (8 3)]
=— —_—, mpHA,
Ao Se 28y

B — unTencupHOCTL cayuafinofl HarpyskH, c-¢ /2, onpejeaseMas
no Qopmyne [152 (2 mpua. 3)];

€ — paccTosiHHe B NJaHe OT LEHTPA TAXKECTH BepXHed 4acTH QyHAa-
MeHTa A0 cepeAHHH JJIHHH 6GapabaHa, M;

Sx, Sq, — K03()}HOHEHTH KEeCTKOCTH KOHCTPYKIHH (QyHAaMeHTa COOT-
BeTCTBEHHO INpPHA MOCTYNATENBHBIX (TOPH3OHTAAbHHX), TC/M, M Bpama-
TEJbHHX, TC-M, KOJeGaHNAX, onpeaenseMue mno ¢opmyaam [9 (6
npun. 1)] u [10 (7 mpua. 1)];

Az, Ay — KpYTOBHE 9acTOTH, C~!, NOCTYNaTeJbHHX (rOPH3OHTAJABHHIX)
H BpallaTeJhHBX KoJeGaHHil ¢yHAaMeHTa OTHOCHTENIbHO BEpPTHKaJbHOH
OCH, NPOXOJslieii uepes NEHTP THKECTH BepXHEH MJAHMTH, onpeAelseMbe
no ¢opmynam [17 (14 nmpun. 1)] m [18 (15 mpax. nl;

t,» &y — KOSDOHOHEHTH OTHOCHTENBHOTO ACMI(QHPOBAHHS ~ CHCTEMH

dyHAaMeHT — IPYHT, oupepeiseMuie no ¢opmysaam [15 (12 npma. 1)]
u [16 (13 mpua. 1)].

9.10. Co6cTBennast Kpyropas uacroTa KojeGanuft (dyHIaMeHTOB
MeJbHAL HONAKHA OTJIAYAThCH He Menee yeM Ha 259 or cobeTpen-
HOH KpPYroBOfi 9JacTOTH Ax KDPYTHJABLHHX KoJeGaHHA Bala 3JEKTPO-
IBHTaTeNs, onpejenisemoli no GpopMye

hy = l/_K_(?uL_ﬂzﬂ_ ) (161 (48)]
0,6,

rie ©; — MOMEHT HHEDIHH Macch GapabanHa ¢ 3arpy3Koii OTHOCH-
Te/IbHO OCH BpaimieHHs GapaGana, Tc-M-c?;

ez—MOMEHT HHEpLUHH MaCcCH poTopa sJIex'rpoan‘aTeJm OTHOCH-
TEeJAbHO €ro OCH BPAIIEHHA, TC-M-C3;

143



K — gpyTaibHas KECTKOCTb Balia, COeAHHSIONIEr0 DOTOP JBHrare-

Jst ¢ IPHBOAHOH WecTepHeH, TC-M/pan;

i — mepenaTouHoe 9YHCAO 3y049aTofi mape (HIecTepHH M 3y6uatoro

BeHna Gapabaha).

Broiuncrenne mapaMmerpoB, Bxoasmiux s Gopmyay [161(48)], momy-
CKaeTcsi HPOH3BOAHMTL MO CJEAYIOIHM NpHOG/IHKEHHHM (OpMynaM:

0, =0,25maz, 1162}

rie m— macca GapaGaHa MeJbLHHHH ¢ 3arpyskoil, TC-C2/M;
d — 3HavcHHe TO Xe, yT0 B $opmyae [150];

GD?
== = 1
b=~ [163]

rae GD? — MaxoBHRt MOMEHT 3JIEKTPOABHTATENs, TC-M2, ompeAense-
MuIfi IO KaTajaory

0,'¢" d!
K=—"——, 1164]
Iy
rae G'=38,1-10% 1c/M2 — MOAYAb CABHIa CTAJH;
Is, ds — COOTBETCTBEHHO [JIHHA M AHMaMeTp BaJia, COeJBHSIOIErO SJeK-
TPORBUTATE]As C NPHBOJHOA LlecTepHed, M.
3Hauenns coGCTBEHHOA TaCTOTH KPYTHABHHX KoNeOaHHj Bajla SJe€K-

TPOABHraTeNs /I HEKOTOPHX THIOB MEJbHHI H COOTBETCTBYIOILHX HM
THIOB 3JeKTpPOJBHraTeseli mpHBefeHH B TaGa. 28,

TaGauma 28
MILIP MIIILL MIIIP MIIp MMmP
Tun MenbHUTE | 36005500 | 4000X5500 | 45006000 | 3600X5000 | 4000X5000
Tun saekt- ‘C-260/ | COC-19- | COC-19 | CO3-260- | COC-19-
ponseratensa | Y-32p | 46-40 56-40 49-32p 46-40
YacToTa Kpy- 20 61,3 57,8 20 61,8
THABHHX KO-
JeGaHull Ba-
Ja 3JeKTpo-
JABHraTeJst,
c—1
IIpodoanxcerue Taba. 28
T Mip MCL{ MCI
HEE MEJbHHIB 4500 5000 40005500 4500X6000
Tun snexTpoaBHraTenst CIOC-19-56- |[COC-19-56- |COC-19-56-
40 48 40
YacroTa KPYTHABHHX KoJje- 58 58,6 5
6anmMii Baja SJEKTPOABHraTe-
as, c—1
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Jnsi MeJbHHI, HMEIOIIHX NPHBOL C PeAYKTOPOM, NPOBEPKY BHIIOJ-
HeHus TpeGoBammit m, 9.10 jomycKaercsi He NPOHU3BOJHTD.

9.11, MakceManbHas NpefesbHO JonycKaeMas aMOVIHTYAa Kovie-
Gannil (QyHLaMEHTOB MeJbHHYHHX YCTaHOBOK NDHHHMAeTcs paBHOH
Ag=0,1 MM,

9.12, PacyeT NPOYHOCTH 3JeMEHTOB KOHCTPYKHHi (yHIaMeHTOB
MeJbHEL HajJeXXHT I[POH3BOJHTE C Yy4YeToM JACHCTBHS CJeAYIOIIHX
HarpysokK:

PACYETHOrO 3HAYEHHS Beca 3JEMeHTOB KORCTPYKUHMA H gacTei
MEJBHHLH C Y9eTOM Beca 3anoJHeHHH;

rOPU3OHTaJbHOH COCTaBJsiIOUleH pPacyeTHOH JHHAMHYECKOH Ha-
rpyskd Pz, TC, NPHIOKeHHOR K NaHHO{ Onope H ompelesiseMo# no
¢dopmyae [48 (3)], B Koropoj sHaueHHs K03(QHIHEHTOB INeperpys-
KHE H JHHAMHYHOCTH NPHHHMAIOT COOTBETCTBeHHO n=13 H n=1,
a BeJIHUMHY PU NPMHAMAIOT PaBHON: Ajs TPYyGYATHX MedbHHL 0,2Qx;
AN MeAbHHIL ¢ KODOTRHM GapabanoM 0,1 Qu, rze Qm — 1actb
HOPMATHBHOTO 3HaUeHHS Beca MeJbHULUH (6e3 MemomHX TeJd H 3a°
NOJHeHHs), IPEXOAdIasAcs Ha AAaHHYIO ONOPY, TC.

9.13. [Ipun nposepre mo ¢opmyne [47 (2)] cpeasero craTHue-
CKOTO AaBJCHHA pop Ha oOcHOBaHHe (YHJAMCHTOR MCJAbHATHHX YyC-
TAHOBOK CJeAyeT IPHHHMAarb 3HaUeHHe Ko3(QHHHeHTa YCJIOBHH
pabotu my=0,8, a xospdruuenta ycrori paboTH TPYHTOB OC-
HOBaHHA m,: AAS BOJOHACHIICHHHX MEJKHX H IHJEBATHX IECKOB,
[JIHHUCTHX TFPYHTOB TeKydefdi KoHchcTeHunn — 0,7, AnA OCTaJbHHX
BHAOB B COCTOSIHHE IPyHTOB — i.

MPUMEP PACUETA PAMHOI'0 ®YHIAMEHTA II04
MEJIbHUILLY THIIA MTI'P 400037500

Hcxoaubie paHHbe.

a) JlanHne O MeAbHHIE: MacCa MEJAbHHOHW C  3JCKTPONIPHBOAOM
m®=34,4 Tc-c2/M; Macca sarpyskH GapabaHa MeJbHHIH (Macca PYAH
H Memomux Ten) m’=11,2 tc-c*/m; pmuamerp OapafaHa MeJBHHIH
d=4 M; pasHa GapaGama l¢=7,5 M; KpyroBas 4YacTOTa BpaileHHA
6apabana w=:187 c-!; Mmacca Gapabana m”=255 TC-C2/M.

6) Jannue o NpHBOJE: CHHXPOHHHEA Apurarenp THma CJIC-1946-40;
MaxoBOji MOMeHT poTopa nBuratens GD2=51 Ttc-M%; nepelaTodHoe
yHCAO 3yGuaTol napw (mecTepHE H 3yGuaToro BeHuma Gapabama) i=
=§,728;, naHHA NPOMEeXyTodHOro Bajia ls=4 M; AHaMeTp HpOMexy-
TogHoro Basa ds=0,36 M;

Ocnosrule pasMepH (yHAaMeHTa noKasaHH Ha pHc. 16.

IpynToBmie ychaoBusi. OcHoBaHHeM (yHAaMEHTa CAYXKAT NeCKd
MeJKHe CpefHell IIOTHOCTH CyxHe ¢ MOAyJeM JAedopMallHH

E =2000 tc/M®; Ry, =30 1c/mM?;, y;; =1,6 1c/n,

Jssi BHOOJHEHHS pacyera KoseGanm#i ompejenseM clejyioliae Xa-
PAKTEDHCTHKH YCTaHOBKH ((yHAaMeHTa H MalIHHH):

Bec dynfaMenta ¢ mammroR Q=1832,6 Tc; Macca CHCTeMH, BKJIO-
yalomasi MacCy MAaWEHH, Bepxmej MAETH E 30% Macch Bcex KOJOHH
¢ynpamenta, mg==106,5 Tc-c?/M; mioWaAr NOAOWBH (yHAaMeHTa
F=1435 M?; MOMeHTH HHepOHH TJOMaAH NOAOWBH ¢GYyHAaMeHTa OT-
HOCHTCJbRO TOPH3OHTAJIbHOA OCH, Napainesbroii ock Oy H npoxoxs-
el uepes ee LEHTP TsxKecTH J=1328 Mm% W OTHOCHTENBHO BEPTHKAJb-
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HOH OCH, NpOXOJsilefi uepe3 UEHTD TAKECTH ycraHoBkH Jp —4143.,6 mi:

XKeCTKOCTh OAHOA mnomepeunofi paMH S;=32600 Tc/M; XKECTKOCTb BCEX
TMOTepPeYHHX paM B ropusoaranh}{ou HanpaBJeHHH

Z S; = 2 32600 = 0,196-10% Tc/u;
==] i=1

cymMMa K03 dHIHEHTOB JKECTKOCTH NONEPeUHHX paM NpH  NOBOpOTE
BepXHefi IJIHTH B TOPH3O0HTAJBHOM IJIOCKOCTH OTHOCHTEJNBHO ee IeHTpa

TAXKECTH
6 6
=ZS,‘8¥=S,2¢?=
i=1 =1
= 32600-125,38 = 4,09.10% Tc-M,

6
rae 2 e? — CyMMa XBajpaToB paccroanuﬁ OT MNJNOCKOCTH

=l

nonepeyHHX paM A0 LEHTpPa TAXECTH  BepxHed  OJAHTH, paBHas
125,38 w2,

PaccrosiHAe B mJaHe OT LEHTPA TAXKECTH BepxHefi uacTH (pyHAaMeH-
Ta JO CepefHHH XJAHHH Gapabana e=137 wm.

Onpepenenne ynpyrux H neumbnpylomux XapaKTEPHCTHK OCHOBAHUS
Koa¢dunueur ynpyroro pasHOMepHoOro cxata no ¢opmyrne [49 (4)]

C, = 1-2000 (1+V TN ) 9598 Tc/us,

3naveHds Ko2(Q¢HNHEATOB yNPYroro nepasHoMepHOro cxkarus Ce,
yIpPYroro paBHOMEDHOrO0 cABHra C, H HEPABHOMEPHOIO
casura Cy BHuUHACASEM No QopMyxam [50?5)']——[52(7)]

C‘p = 2.2528 = 5056 Tc/M3;
Cy=0,7-2528 = 1770 Tc/mM3;
Cw = 2528 TCIM' .
KosddunnenTn KecTKOCTH OCHOBaHHy  HaxoquM no  Qopmynam
{54(9)1—([56(11}]:
K, = 1770-143,5 = 0,254 108 1c/m™;
K,,, = 5056-1328 = 6,71-10® Tc-M;
K,', = 2528.4143,6 = 10,48.10¢ Tc.M.
KospduuaeHTH KeCTROCTH DaMHOre (QyHZaMeRTa ONpeRensdeM IO
dopmyaam [9(6 npaa. 1)], [10(7 mpua. 1)]:
1
Sy = 1 11,8 1
0,254-10° T 76,71.108 T+ 0,196. 108
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1
Se= : 1 —2,04.108 Tc-M.
10,48.10° T 4,00.10°

Kosdbdunuenr orHocHTenpHOro lemndupoBanys E. ompefenseM 0o
dopmyae [57(12)]

L 0,7 07
‘T Ve | VIZTT

rAe Pop — CpefHee KaBJEHHE Ha OCHOBaHHe NOJ NOAOmBOj (yHAaMeH-
Ta, PaBHOE

=0, 196,

KoaddrumenTH OTHOCHTeNLHOrO AeMndHPOBaHHSA Jis TFOPH3OHTANb-
HHX H BpallaTeNbHHxX KoJeGamHfi OTHOCHTENLHO FOPH30HTANBHOA #
BEePTHKaNbHOA Oceli BHUHCAseM 1O c¢opMyaam [60(14)]— [62(16)]:

t,=0,6-0,196 = 0,118;
g, = 0,5-0,196 = 0,098;
£, =0,3-0,196 =0,059.

o g)opuy.nau [15(12 nmpra. 1)] v [16(13 npun. 1)] onperneasem
E;: HEy

. 1 11,43
= 2. —_— _
t, = 0,0352.10 (o,us 0'254.10.+0,098 67L.10%
S S W
+ 2-0,196-10')— e
g —2.04.100 (0,089 ——— 4 —21_Y_ 005
A ’ 10,48-10° ' 2.4,09.10¢ )“ e

rne y=0,1 — ko3¢ punEenT Heynpyroro cONPOTHBJEHHS KeJNe306€TOHA.
OnpegensieM KpYroBHe 9acTOTH KoJneGaHm# ¢ynmaMenta no ¢op-
myaam [17(14 mpma. 1)], [18(15 npua. 1)]:

0,0352- 108 .
b=V —re5  =B2Zc
2,94-10¢
A=V Sms7 =%9c,

ruoe

8, =0,1-106,5-14,653 = 2285,7 1c-M-c?—
MOMEHT HHEPUHH MacCH My OTHOCHTENbHO BePTHKaJbHOf OCH, TpPOXO-
IAsunell yepe3 IEHTP TSAKeCTH BepXHej NJHTH, BHYHCASEMHHA IO TIpH-
GauxenHoi ¢opmyae [19 (16 npau. 1)].
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HurencuprocTh cnydafinof Harpyskm onpepfenseM no dQopmyae
[152 (2 npra. 3)]

. 3
B =0,001-11,2-1,87-4 ‘/1.87 [1—(—’-’%:—4-)]_—.

= 0,082 tc.c'f,

B KotopoR a==0,001 —ans pyAHorajdeunoi MENbHHLH,
AMOJHTYAH TODH3OHT2ALHHX H BpallaTeJAbHHX KoJaeGanHA Bepxuef
naATH onpenenseM no dopmynam [159 (7 nmpma. 3)] m (160 (8 npma.

3)]:
0,082 V 18,2 _ s
A= 0,0352. 10¢ 2-0,002 =0,023.107% u;

0,082.1,37 V 35,9 _ s
Ay ="5,94.108 5.0,052 — 0:71-107" pax.

CyMMapHYI0 aMOJHTYAY FOPH3OHTAJNbHHX KoJeGama# Bepxmefl mauTH
dynnamenra puaucagem no gopmyne [158 (6 mpea. 3)]

A =0,023-10~3 40,71-107%.6,32 = 0,027-10~3 m.

Nonyuennoe sHayeHre aMOAATYXH KoJeGaHHji He NPEBOCXOAHT NO-
nyckaemoro snauenus Ax=0,1 Mm.

Onpenenenne cOGCTBEHHOR KPYrOBOJ 9acTOTH KPYTHJAbHHX KoneGa-
HHfl BaJa 3JIEKTPOJBHTATENs.

C nomompio dopmyan [162]1—164] Bummcraem:

MOMEeHT HHepIHH MaccH 6apabGaHa ¢ 3arpy3kofi OTHOCHTENBHO OCH
Bpallenud GapabaHa

6, = 0,25.36,7-4% — 146,8 Tc-M.ct,

rae m = 36,7 1c-c*/M — wMacca GapaGana ¢ 3arpyskof;
MOMCHT WHEepHHH MacCH pOTOpa 3JeKTDOABHMATeNd OTHOCHTEIbHO
€r0 OCH BPAllleHHs

51
—_ M2
0= 20 =1,3 Tc-M-C%;

KPYTHABHYI0 KECTKOCTb Baja, COSJHHAIONYI0 POTOp J[BHraresis ¢ IpH-
BOJHO# mIeCTepHEH,

0,1-8,1.108.0,36*
K= n

rae G'=38,1.10% Tc/M? — MoZy/b CABMra CTaJH.
Co6eTBeRHYI0 KPYrOBYIO 49acTOTy KpPYTHABHHX KoJjeGanufi oupeze-
asieM o dopmyne [161(48)]
_ 3401,2 (146,84 1,3.8,728%)
by = 146,8.1,3

= 3401,2 TC-M,

=66,2 ¢!,

CofcTBeHHEE KPYroBhle 4acToTH kKojebaHHf dymgamenta (A==
=182 ¢ 1 u }'\b =35,9 ¢—1) otnuyalTcs Gosee yem mHa 25% ot cob-

CTBeHHO# KPYrOBOji YaCTOTH KPYTHJbHHX KoJeGaHHZ Baja 5JEKTPOLBH-
ratens Az=66,2 ¢4
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NpouspOAHM NPOBEPKY CPEAHEro CTaTHYECKOro AABACHAS HA TPYHT
OCHOBAHHA B COOTBeTCTBHH C dopmydaoil [47(2)]

_1832,6

Pee =435

rlle pacuieTHOe JaBJeHHe Ha OcHoBaHhe cornaco  CHull 11-15-74
(npun. 4, popmyna 2)

R =130 [1 40,125 (—'le—_J—)}+o,25-1,6 (6 —2) =71 Tc/um2,

= 12,77 rc/M® < mymy R =0,8-1.71 =57 Ttc/M3,

Ha ocHoBamHu BHUIOJHEHHOTO PacueTa MOXKHO 3aKJIOYHTb, uTO pas.
Meph (pyHAaMeHTa NoAoGpakbl yAOBACTBOPHTENBHO.

TMMPUMEP PACYETA MACCHUBHOIO ®YHIAMEHTA TOJ
MEJIbHWLY THINA MCLL 36005500

Hcxonuple pannmte:

a) naHuble O MeJbHHIE: Macca 3arpyskd 6apabGaHa MeldpHHIH (Mac-
ca PyAd H Mejlolux Ten) m'==14,3 Tc-c?/m; zanamerp OGapaGama
MenpHHUR d=36 M; ajauHa GapaGana wmeaphuusl l¢=5,5 M; EKpyro-
Bas 9acTOTa BpalueHus Gapabaua w=—1,44 c—1;

6) RaHHHe O IpHBOZE:

CHHXDOHHN{; ABrratemb tHna A 302-17-44-8VI ¢ peaykropom.

I'pynToBbie ycjioBHMs: OCHOBAHHEM $yHIAMEHTa CAYXKAT JECKA Mex-
KHe CpefiHefl NVIOTHOCTH BOJOHACHMIeHHBE ¢ TOMIHHOMA cxost 12 » B MoO-
nynem nebpopmansn E=2000 rc/M%. HuXe saneraioT MopesHHe IJUAH
¢ moaynem pedopmanun E=23200 tc/m2.

OcHoBHBHE pa3MepN (QyHJaMeHTa NOKa3aHW Ha pHc. 17.

Jas BHmOAHeHHs pacueTa KoJaeGaHuii onpeleiasieM B TaGAHIHOR
topme, ananornuHofi Taba. 19 (3gech He HpPHBOAHM), CAeAYIOUIHE Xa-
PaKTEepACTHKH ycTaHOBKH ((dyHmameHTa, MallAHA MW TPyHTa Ha oGpe-
3ax ¢yunaaMenTa): Bec ycTaHOBKH Q=1690 Tc, ee Macca ma=17246
Tc-c%/m, mromans noaomwBw ¢yAaamenta F-—=120,8 M2; momeHT HHep-
LUHH MacCH Bcefl YCTaHOBKH OTHOCHTEJNBHO OCH, TNpOXOAdllefi Yepes ee
UEHTP THAXKECTH UEPNEHIHKYJAAPHO MJIOCKOCTH KoneGaunlt 6=19613
TC-M-C?, MOMCHT HHEDIHH IJoliag#H NOAOU'BH (YHAAMEHTA OTHOCH-
TeJALHO FOPW3OHTANLHOR OCH, NPOXOAfmied depe3 ee LEHTP THAKECTH H
NEePNeHAHKYAADHOA MJIOCKOCTH KojaeGanuft J==803 Mm% paccTosinHs oOT
UEeHTPa TAXKECTH YCTAHOBKHW 10 BepXHej rpanu byunaMenra h;=226u,
’1110 némomnu bynpaMenta hy=3,74 M W 10 ocH BpamenHs GapabaHa
0= ,76 M.

Onpeaensiem ynpyrie u pemn@upyloliHe XapakKTepHCTHKH OCHOBAHHA,

Kosdpouumentst Cz, Cg, Cx onpeneasem no gopmynam [49(4)] —

[51(6)1:
10
C,=1.2000 {14 908 = 2575,4 Te/M?;
Co= 2.2575,4 = 5150,8 Te/M3;
C,=0,7-2575,4 = 1802,8 t¢/m3.
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KospHuHEATH KeCTKOCTH OCHOBaHHS  HaXoaM N0 (OpMynaMm
154(9)1, 65(10)1 = f33(30 mpaa. D1

K, =1802,8.120,8 = 0,218-10® Tc/m;
K, ="5150,8.803 = 4,14-10¢ vc-u;

fQ, =4,14.10% — 1690-3,74 = 4,13 10% 1c-M.
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Puc. 17. Maccasfiuit QymgaMeny NOA MeAbMHNY (NXaH W pa3pes)
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Kosddrunent ornocHTenbHoro neMmndmpoBanHst Er onpemenseM IO
dopmyae [57(12)]

B, — 0,7 0,7 —0.187
* V pep V1 T

FA€ Pcp — CpPEAHEC nap/eHHe Ha OCHOBaHHe NOA NOAOIIBOR (pyﬂnauen-
Ta, PaBHOE

KosddHupeHTH OTHOCATENBHOTO XeMudAPOBAHHA AJNS TOPH3OHTAJb-
HHX H BpallaTeJbHHX KOJNeGaHufi OTHOCHTENBPHO TOPH3OHTAJbHOA OCH
onpenenasiem no hopmyaam [60(14)]1 u [61(15)1:

£, =0,6-0,187=0,112;
E.,, =0,5.0,187 = 0,094.

OnpenenseM KpyropHe dacToTH KoJdeGanmii ¢dymaamenra mo dop-

smynam [31(28 npra, 1)] u [32(29 npua. 1)]:

9,218-108 "
A= 172,46 =35,6 ¢c;

7.13-10° .
Ao = 2373,7 =0T,
rane

8, = 1961,3 + 172,46-3,74% = 4373,7 1c-M-¢* —

MOMEHT HHepIHH Macchl BCeH YCTAHOBKH OTHOCHTEJbHO OCH, NPOXOES:
mefi yepes LEHTP TAXKECTH NOAOMBH (yHAaMeHTa IepHeHAHKYJSpHA
WJIOCKOCTH KoJieGaHHI.

Kosdpdunnenr B BuHuncasem no Gopmyne [23(26 npma. 1)]

_ 3,742-172,46
- 1961,3
Koadpduunenr Z onpenensem no cdopmyre [36(33 mpaa. 1)]

Z=(141,23) [1+( gg ; )J 3,89,

=1,23.

CaaBune coGCTBeHHHE YacTOTH KOJeGaHHA YCTaHOBKH HaxoAHM H3
cooTHomenust [35 (32 npaa. 1)]

(2.;‘;2)==389+‘/ 389 —-(l+l23)( );
() o (S =s

M Ay
=0,698; —2- =1,84.
y, 0098
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OnpenenseM ko3pduunentn pyz2 H vy, no dopmynam [153 (3 mpua.
3)] n [154 (4 npax. 3)]: 12 K Vi 10 Pop (3 np

p1=1—0,487 = 0,513;
pp=1—3,4=—2,4;

3,76
1+ W-0,513

vy = ’l l =2’l4;
0,698+ [1 40,5132
( +0.813 1,23)
3,76
1+37 (—2.4)
Vo = y 1 =-——0,I.
1,84742 {1 42,42
(1+2e 5 5)

Koadduuueata Ex " Ez onpefensiem o dopmyne {155 (5 npaa.

0,487 - 0,094 (30,7 )’ 141,23

. 3
3 0,112 \ 35,6 1,23 0,513 0.905
1= 30,7 ¢ 1+1,23 = 0,95
0,4872 : —.0,5132
+ ( 35,6 ) 1,23 /513
2
3,411 0,094 ( 30,7 ) ] 141,23 2,48
T 0,112 \ 35,6 1,23 0.935
2 = 2 =4, .
3'453_{_(30,7). 1+1,23 2,48
35,6 1,23
WnrencuBHocTy cayuafinofi HarpyskH ompefedseM IO opMyJIe
[1562 (2 npua. 3)] Py P Bopuy
3, )
B =0,015-14,3-1,44.3,6 1/1,44 [1—(*1'4‘;—03'9) ]:

=1,23 Te-c' /e,

AMmiMTy1y TOpH3OHTaJbHHX KOJeGaHHH BepxHe rpaHH ¢yHia-
MeHTa BHuHCcAsem no opmydae [151 (1 mpua. 3)]

4 1,23
T 35,62-172,46
35,6 [ 2,142 [ 2,26 T 0,1 [, 2,06 7
0,513] + —— 14+ 22 (—2,9)] [=
X 1/2-0,112[0,905 (1+3,74 /513) +0,935(lJr 3,74 ¢ )) ]

=0,209-1073 M 0,21 Mm.

[MonyueHHBIHt pe3yJabTaT NPEBOCXOAHT XONYCTHMOe 3HAYEHHe amn-
auTyAW KoseBanuji Qynpamenta, pasHoe Ax=0,1 mm. IlosroMy mneob-

XOZHMO JH60 YyBEJHYHAThL pas3Mepn NOAOUIBH (yHZaMeHT2 B Hampas-
JeHuH JeficTBHA CuaH, AH00 nepefiTH Ha CBafdHOE OCHORaHHE.
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Pacuer cBafiHOro OCHOBaHMS

PaccMoTpuM BapuaHT ycrpoficTBa (yHAaMeHTa HA CBAaHHOM OCHO-
saHHr. B KauecTBe cBafiHOro ocHOBands NpHHEMaeM 41 cBal KJAHHOI
12 M, ceuenuem 0,35X0,35 M.

[1nan paceranoBkH cBad H3o6GpakeH Ha puc. 18.

B ocHOBaHHH cBa#l 3aJierailoT MOpeHube rJHHH, Kosdpduumenr yn-
pyroro paBHOMEPHOrO CXKAaTHg IPYHTa HAa YPOBHE HHXHHX  KOHIOB

cBafl onpeleasem mo dopmyxne [49(4)], B koropo# xo3dbdHuuenT by=
=1,6 (AN IVIHHHW) yJABaHBaeTCcd B COOTBETCTBHH C yKa3aHHeM m. 1.52

S =2-1,5-3200 (1 + Vr&gm)=9,6-104 TC/MS,
KosdduuuenTH KecTKOCTH CBafiHOrO OCHOBAaHHS ONpexejsieM IO
dopmynam [73(22)], [74(23)], [77(26)]. Hmeem E¢==2,9-10° Tc/M2:
— k 100
b= Vs ~ Vesimom
9,6-104

= oo = 0,0831 w7
o 2.9.10° 331 M

thp I =th 1,2=0,824;

0,1.0,834 -} 0,0331
0,14 0,0331 - 0,834

=0,1;

Konp = 41-2,9-10¢.0,352.0, 1 = 1,15.10¢ Tc/m;

2-2
000 8300

470

1800
1800

1800
6200

1600

8000

7600

4oy e L1800 | 1800

450 | 2000 | 2000 | 2000 | 2000 | 2000 || 2000 | 2000 | |

B
<

10800 4100

Puc. 18. Mnran cBakaoro dyHAaMeHTa NOA MeAbHHNY
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1,15-10¢
Komp= Al — 339 =0,95-107 c-M,

41
rae 2 r? =339 M® — cymMa KBAIpaToB paccTOfHHA ot ocn i-Of
i=l
CBaH JO OCH OBOPOTA TOAOMBH (yHAaMeHTa;
K+=0218-10% Tc/M (xak AJA €CTECTBEHHOIO OCHOBAHHSA).
Haxonnm npuBeseHHylo Maccy no dgopmyzne [72(21)]
mnp = 172,46 - 1,14.41.0,37 = 190 Tc-c3/m,
rae
mp = mpg = 172,46 1c.c?/m;

6
f* =2 (0,2+0,8th —12—)= 1,145
Myen = 0,352.12-2,5.0,1 = 0,37 Tc-c?/M,

ITo dopmynam [75(24)] m [76(25)] maxoZEM MOMEHTH HHepURH
Macchl BCCfi YCTAaHOBKH OTHOCHTEJNbHO OCH, NPOXOAAIEA depes HEHTP
TSKECTH YCTAHOBKH ©np H TNONOWBH (yHAaMeHTa Oogp NepmeRnd-
KyJsIpHO IJIOCKOCTH KOJeGaHMH:

Onp = 1961,3 + 1,14.0,37-339 = 2,1-10® Tc-M-c?;
8.0p = 2,1-10% 4 172,46.3,742 = 4,5-10% Tc-m-c2,

riae 0p =0=1961,3 Tc-M-c?; hg=hy=3,74 M— paccrosume oT
HeuTpa THAKECTH MACCH M A0 NOXOMIBH POCTBEPKa.
Kpyrosue uacToTH KoseGawnii ¢yHnamenTa omnpeseaseM no d¢op-

mynam [31(28 mpma. 1)1 n [32(29 mpun. 1)), samenss 3HaueHHs
My, 8o, K  Ha NpHBeJEHHHE 3HA9EHAA Mup, Boap Kopp*

0,218.108

— — —1.

Ay = 90— =33.8¢7;
0,95- 107 1

M=V 25108 =4

I'naBHHEe COGCTBeHHHE 9YACTOTH KojeGapE# HaxXOAMM H3 COOTHOIIe-
gust [35 (32 mpun. 1)]

{ M2 \¥_ 6,47 _ 6,47 \3 16 \2
T, )= 7 T ( 5 )—(1+1,27)(33’8)=

= 3,24 FF 2,50;

2
(—h—) —0,74; —A'-1—=0,859;
A Ay
I_M;_)z_ . T 40
™ =5,74; » 2,40,
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rae Z Buuncasercs no dopmyae [36 (33 mpua 1)]
46

\2
Z=(141,27) [1 +( 33.8 )]:6,47;

B — Buuncastercs mo dopmyne [29 (26 mpua. 1)], B xotopoft BMecTO
mg u © moacrapaseM HasHayeHus Mup ¥ Pnp
K2 Map 3,743-190
P="0p — 21:10°
OnpexessieM Kosb@HIHEATH p;,2 B Viz 1O dopmyxnam [153 (3 mpara.
3)]1 = [154 (4 npra. 3)]:
Pr= 1 —0!74 = 0'26;

pa=1—574=—4,74;

=1,27.

3,76
1+ 374 0%
vy = » 2 1 = 1,50;
0,859/ (l+ 0,26* 1,97 )
3,76
l—}‘——m‘ (—4,74)
Vg == > =—0,06.

w7 )

3Hauenus X03(pHUHEHTOB OTHOCHTENBLHOIO ReMN(HPOBaHHA A
cBaiiHoro (GyHAaMeHTa NPHHEMaeM B COOTBETCTBHH €  YKa3aHMSIMH
mn. 1.53 u 1.45, kak aas ycraHoBHBIUHXCA KoJeGanmi

8 =0,2, §=0,12, §,=0,1

2,40°/+ (1 + 4,742

Toraa:

2
= i :"112 (3;?8) 1_1;'7;;27 i =0,95;
= 3 =0,9;

w4 (o) T

3
- 5,74% 4- :"112 (3:(,;8) 1'::;;27 .4,743 Cons
= 5’74’-'_( 3:58 )s 1_:.’;;27 4,740 = 0,098,

AmnyaTyAy TODH3OHTAJbHHX KoJeGaHHA cBaiHOro (QynAaMenTa
apa  feficTBHH CIYyYadHOR JAHHAMHUCCKOH HATDY3KH OIpefeliseM IO

dopmyaze [151 (1 npun. 3)], samensia 8 el Mn Ha Map

1,23
Ar= 33,81.190
33!8 1,50' 2,26 3 0,063 2.96 3
—_— 1} - L9 A _
X 2.0,12 {0’95( +3’74 0,26) + 0,88 [1+3'74 ( 4,14)]}
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=0,12:10"% M=0,12 mm.

IToayvennufi pe3yJbTaT NPEBOCXOJHT HONYCKAaeMYl0  aMILIHTYAY
KoneGannii, paBuylo Ap==0,1 mm, Ha 20%. CregoBarenbho, pasMephi
dyHAaaMeHTa HEOGXOAHMO YBEJNHYHBATh, YMECHbHICHHE AMIJIHTYAHW KoJe-
Ganuil yHIaMeHTa A0 JOMYCTHMOTO yPOBHs MOXET GHTb [JOCTHTRYTG
yBeJIMUEHHEM ILIOMIaJH POCTBEPKA IIpH COXDaHEHHH MPEXKHEro KoJude:
cTBa CBaM.

[IpoBepky coBnajeHHsg 4YACTOTH COGCTBEHHBIX KOJMeGAHHA KOHCT-
PYKUHH ¢ COGCTBEHHOH acTOTOR KPYTHABHHX KoJae(aHHi Baja He MPO-
H3BOAHM, TaK KaK MeJbHHIA HMeeT NPHBOJL C PEAYKTODPOM.

10. ®YHAAMEHTBI NPECCOB

10.1, TpeGoBaHHA HAcTOsILEro pasfeda PacopoCTPaHAIOTCA HA
npueKTHpoBaEHe (QYHZAMEHTOB BHHTOBHX, KPHBOIUHIHHX H THApPas-
JIHYECKHX ITIPECccoB,

10.2. B cocraB 3ajaHEd HAa  NpoeKTHpoBamume (QyraaMenToB
npeccoB, KpOME MaTEPHAJOB, NepevdHcieHHHX B I. 1.4 raasu CHaIl
11-19-79, monXHn BXOAHTb CjAeAdywollHe AAHHHE:

a) raGapHTHHe 4YepTeXH Ipecca ¢ YKasaHHeM BHJA BHIIOJHsE-
MHX HM TeXHOJOTHYeCKHX oNepauufi (MTaMIOBKa, cBOGOXHAas KOB-
Ka, BHpyOKa);

6) HOpDMaTHBHOE 3HAU€HHE HOMHHAJLHOTO H JAeACTBHTENLHOro
Beca HNOCTYHaTeJbHO IBRXKYHOIHXCS OCHOBHHX 4dacTeli npecca H MO-
MEHT HHepIHH HX MAaCCH,

B) CKOPOCTH MOCTYNATEJBHOTO H BpPaIaTeNbHOTO JABHXKEHHA pa-
6ouKx gacreii npecca B MOMEHT COIPHKOCHOBEHHSA IIOJISYyHA C NOKOB-
Kofi, noanas JjedopMamus NOKOBKH B IpoHecce IITAMNOBKH HJH
KOBKH, KO3((HIHEHTH BePTHKaJALHOH MKECTKOCTH CTaHHHH Kpecca.

10.3. dynnaMeHTH IHpeccOB cAeAyeT NOPOCKTHPOBAThb, KaK Ipa-
BHJIO, B BHAE JXeCTKHX IJIHT HJH MOHOJHMTHHX G6JOKOB.

10.4, BepxHniolo 9acTb (YHAAMeHTa, NPHMHKAOIYI0 B CTaHHHE
npecca, cJeXyeT apMHPOBaTb [JBYMsI FOPH3OHTAJIbHHMH CeTKaMH H3
cTepXHefi AHaMeTpoM 12 MM ¢ KBajApaTHHMH suefikaMH pasMepoM
100 MM,

Vuacrkn ¢ynHnaMenta TNOJ ONOPHHMH YacTAMH IOpecca CJAEAyeT
PACCYHTHBATh Ha BHHOCJAHBOCT H, B cJAydae HeoOXONHMOCTH, Ipe-
AyCMaTpHBaTh HX HONOJHHTEJbHOE apMHDOBaHHE.

10.5. ®ynmaMeHTH BHHTOBHWX IpeccOB, INPeAHA3HAYCHHHX A
IITAMIOBKH HJH KOBKH, CJIefyeT pACCUHTHBATb C YIETOM HMIYJbCa
BePTHKAJbLHOH CHJIH H HMIYJbCa KPYTAUIEFO MOMEHTAa OTHOCHTENBHO
BEPTHKAJIbHOH OCH CJEAYIOHIHM 06pa3oM:

a) aMIJIHTYAH BeDTHKAJAbHHX KoseGanHi A:, M, dyHZaMeHTa Ciie-
nyeT onpelenasTs mo Qopmyie

A (1+e) Sg
f (141,67E) A, Q

rae Q — pacueTHoe 3HaueHHe 00mIero Beca YCTaHOBKH (dyHAaMenTa
H mpecca), TC, onpejenseMoe ¢ yueroM ykasaHeE# m.1.35 raasw CHall
I1-19-79;

E; — xosddbAHEHT OTHOCHTEJNBHOro JeMndGHPOBAaHAS TDH BEePTH-
KaJbHHX KoJeGaHHAX (yHnameHTa, onpemenseMHt COrJacHO YKa3a-
HuaMm 1. 1.44 raasu CHull 11-19-79;

B [165 (49)]
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& — K03 PHOHEHT BOCCTaHOBJNEHHS! CKOPOCTH yAapa, 3HaYeHHE KOTO-
poro cjeayer NpHHHMAaTb: APH XOJOAHOA WITaMROBKe H KOBKe &==
==0,5, npy ropavefi mTaMIIOBKe H KOBKe £==0,25;

A: — KpyroBas 4actoTa cBOGOIHHX BepTHKaJbHHx KoaeGaHHA ycra-
HOBKH, ¢—!, onpeaensemas no (popmyie

A, = ]/ Kag : (166 (50))

K: — xoaQhHIAEHT XKeCcTKOCTH OCHOBAaHHST UpPH yHPYroM paBHOMep-
HOM CIKATHH, TC/M, ONpejeisieMHi corjacHO yKa3anusM 1.1.43 raasm
CHnuIT 11-19-79;

S — UMINyAbC BEPTHKAJALHOR CHIMN, TC-¢, onpejeiseMufi no popmyae

5=V, (167 (51))]
g

Qu — pacueTHOE 3HAUEHHe BECA NOCTYMATENLHO ABHXYIHXcq pabo-
y¥X gactelf npecca, TC;

V — cKOpOCTh NOCTYHATENBHOTO NBHIKeHHA paGouux uactel npecca
B MOMEHT VAaDa, M/C;

g — 9,81 m/ct,

Qv
3HayeHHst KOJAHYeCTBa ABHXKEHHS ———  , DPA3BHBAEMOTO HEKOTO-
g

PHMH MOZEJNRMH NPECCOoB, NPHBeAeHH B TA6d. 29,
Tabanuua 29

Monenp npecca | PB1732] & 1734 | 1736 | D 1738 | & 1740 | DA 2738 | A 2740,

i 1
Koangecrso | 0,060 | 0,095 | 0,220 1 0,340 { 0,660 ( 0,880 {1,300
ABUKEHHA,
TC ¢

6) aMOJAMTYAM TOPM3OHTAAbHHX koneOanaf Ay, M, PyHAamenta
CAeAyeT ONpPEALMNTL O dopMysne

Arr_A‘b L, (168 (52)]
rie L — paccTosHHe OT HEHTPa TAKECTH YCTaHOBKE 10 HamGoiee

yRaJdeHHOH TOYKH (pyHIAMeHTa, M;
‘4'\17 — aMnJHETyAa (yroJa nosopora), pal, BpamarelbHRX KoJaeba-

HH (PyHDAMEHTa OTHOCHTEJNBLHO BePTHKAJHbHOR OCH, NpPOXofsued ve-
pe3 IeHTp TAXKECTH YCTAaHOBKH, OnpeiesiaeMas no q)opMlee
. (1+¢e) 6, @ .
A= TTFLETE) 62y [169 (53)]

0o, — MOMEHT HHEDIHH BpalialoOMEXca paGouHx Macc mpecca, TEX
XM-c%, OTHOCHTEJILHO OCH BHHTA;

® — Kpyrosasi 9acTOTa BpallleBHA BHATA B MOMEHT yAapa, ¢!, npm-
HHMaeMas 110 33AAHAIO Ha NDOEKTHPOBAHHE.

3HaueHUst MOMEHTa KOJH4ecTBa  ABHXKeHHA (8o0:®), pasBHBaeMoro
HEKOTODHIMH MOJEJSMH IIpeccoB, NPHBefeHH B Taba. 30.
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Ta6auua 30

Mogeab apecca | B 1732 ® 1734 | © 1736 | 1738 | D 1740 | DA 2738 DA 2740

Mowmenr ko- | 0,075 ( 0,105 | 0,370 | 0,500 | 1,45 | 0,650 | 1,64
JIHIeCTBa
ABAXKEHHS,
TC-M-C

0. — MOMeHT HHEDUHH Macc ycTaHOBKH ((dyHmameHnTa H Ipecca),
TC-M-C2, OTHOCHTEJBHO BePTHKAaJbLHOA OCH, DDOXOAsAINel uepes ee
UEHTP TAKecTH;

A.,b — KPYroBafi 49acToTa CBOGOJHHX BpamaTeNbHHX KoleGawnli yc-

TZHOBKH OTHOCHTEJIbHO BepTHKaJbHOA ocH, c~l, onpexeasemas no
dopmyae

k¢ = ok [170 (54)]
z
K ¢ — K03(pHUMEHT KecTKOCTH OCHOBaHHs IIPH YOPYrOM HepaBHO-
MEPHOM CABHTE, TC-M, ONPEREAAECMHHE COrNacHo yrasamaam 1. 143
raasw CHall 11-19-79;
§p — k03dpHUHEHT OTHOCHTENbHOrO AemndHPOBaHMA UPH Bpalma-
TEAbHHX KOJNeGAHHAX (YyHAAMEHTA OTHOCHTEALHO BePTHKANBLHOA OCH,
npoxojsmefi gepes HEHTP TAKECTH YCTaHOBKH, onpelessieMHil cor-
JacHo ykasauusM n.1.45 rrasm CHuIl 11-19-79;
g — T0 Xe, uto B popmyne [165(49)] raasu CHull I1-19-79.
OyHAAMEHTH TOPH3OHTAJbHHX BHHTOBHX IIPECCOB HA AefcTBHE NH-
HaMpuecKHX HArpy3oK AONYCKaeTCs HE PacCYRTHBATD.
106, AMIUATYAN BEPTHKAMLHHX As, M, H TOpH30HTaAbHHX Ap,
M, KolieGaAmid ()YHAAMEHTOB KPHBOUIHMHLX HPECCOB MPH ONEPAmHAX

LITAMIIOBKH cliefyeT OmpeRensaTh no GopmyaaM:
A=A+ A, L; [171 (55)]

Ar = Aq, h, [172 (56)]
rie A —amna¥Tyla NepeMemeHufi nenTpa TSXeCTH YCTAHOBKH, M,
onpexenseMas 0o dopmyne [165(49)] raas CHull I1-19-79, 8 ko-
Topofi Ko3dnuHenT €=0, a BeJHIHHA HMOYJbca S onpeaeasercs
IKCHEPHMEHTAJBHKNM NyTeM; NPH OTCYTCTBHH ONHTHHX AAHHHX JJIS
NpeJBapUTeIbHHX pacdeToB KoneGaHHji ¢yHAaMeHTa JAOmycKaercs
HMOYJBC BEDTHKAALHOH CcHJAW ompedenare o dopmyae [167(51)]
raasn CHull I1-19-79, 8 KoTOpPOA CKODOCTP HOCTYHATENLHOTO HABH-
KEHHS noN3yHa B MOMeHT yAapa MoxeT GuHTb BHudciaeHa nmo &op-

MyJe
V=1,150 V3 (55, —0) , [173]

S# — xon non3yHna, M;

@9 — KPyTOBasi 3aCTOTa BpaUleHHs KPHBOLIMNA, C~);

6 — nonnag mebopManHs MOKOBKH, M, B Hpoiecce IUTAMNOBKH (H3MeHe-
HYE TONMWHH TOKOBKH);
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L — 1o xe, uro B dopmyse [168(52)] rnasu .CHuIT II-19-79;

h — paccTosiHHe OT NONOWBH RO Bepxmefl rpamd (yHAaMEHTR, M;
A.,,-—ammm-ryna (yron mosopota), pai, BpamaTeNbHHX Koneba-
HHff (yHZAMeHTa OTHOCHTENbHO T'OPH3OHTAJNBHON OCH, HPOXORAIIEN
yepe3 MNEHTP TANKECTH NOXOWBH  (yHRaMeATa NepneHXHKYNAPHO
NAOCKOCTH KoneOanufl, onpefensemas no dopmyie

S
Ao =TT T6TE) 0,0y [74 (51]

0, — MOMEHT HHepPHUHH MAacC YCTAaHOBKH OTHOCHTENbHO TOPH3OHTANb-
HOR OCH, NpOXojdied yepes HEHTDP THAXKECTH NOMOMBH (yHAaMeHTa
TePHEHAHKY/IIPHO NACCKOCTH KOAeOaHuf, Te-M-c¥;

kwuxpyrmsaﬂ 9acToTa CBOGOAHHWX BpamaTAALHNX KoJaebammfi yc-
TAHOBKH OTHOCHTEJBHO TI'OPH3OHTAJNBHOM OCH, IHpoxoasmed depe3
UEHTP THIKECTH MOAOWIBH (GyHA3MEHTR MePNCHAHKYASPHO IJIOCKOCTH
koaebanufl, c~!, onpenensemas no popmyse

R,—Qk
A, = T; [175 (58)]

Kp — KO3)QHUHEHT KECTKOCTH OCHOBAHHS NPH YNPYTOM HEPABHO-
MEDHOM CXKaTHH, TC-M, ONpe/iedseMHji COrJIacHO YKazaHHAM 1.1.43
raasu CHull I1-19-79;

hy — paccrosHHe OT MOXOUIBN (YHIaMEHTAa 0 IEHTpa THAKeCTH VC-
TAHOBKH, M;

tp — k0ohdHUMEAT OTHOCHTEILHOrO AeMNGHPOBAHHA NPH Bpama-
TeJbHHX KoJeGaHH#AX d¢yHaaMeHTa OTHOCHTEJbHO TOPH3OHTANBLHOR
OCH, IPOXONsMER uepes MEHTP TAKECTH NONOIIBH NEepNeHAHKYIAPHO
nAOCKoCTH KoneGaumf, onpenessembii coriiacHo ykasammuam n.1.45
raasu CHull 11-19-79;

Su — BeJMYHHA EMIVAbCA KDYTHIIEIO MOMEHTa OT 3aMelJIeHHSt BDA-
meHAs pabowHx yacTef mpecca, TC-M-+C, BOSHBKAIOIIEro HPH BHIOJ-
HEeHHH INTAMNOBKH, ONpejlenfieMas IKCHEPHMEHTANBHHM NyTeM; NpH
OTCYTCTBEH ONHLITHHX HAAHHWX AJAS TPeiBAPHTENBHHIX PACICTOB KO-
nebanufi Gynnamenta BequyHAYy S, JIONYCKAaeTCs ONpeAensTh 10

dopmyne

0,1P,8
Su=—LPad (176 (59)]
o

Py — HOMHEHANLHOE YCHJIHE IIPECcA NpH BHIIOJHEHHH HM COOTBETCTBY-
10led TEXHOJNOrHYecKofl onepauny, Tc;

8 — nosmas pedopmMauns NMOKOBKM B npopecce MTaMIOBKH, M;

®o — KPYroBasi 49acTOTa BpalleHHs KPHBOIUHNAE, c~!, NpHHAMaeMas
no 3afaHHI0 Ha NPOEKTHPOBAHHE.

IMpn onepamasix BHPYOKA AMNJHTYLY BEPTHKANLHHX KoJjeGannit
dyunamenta A,, M, cnepyer onpenensts no dopmyne [165(49)]
raasw CHuIT 11-19-79, B xotopo#i xo3dbrnmenT =0, a BeAnIHHY
UMOyabca S chAefyeT ONpeneNsTh SECNeDHMEHTANLHEM NyTeM; NpH
OTCYTCTBHA ONHTHHX X3aHHHX AN NPEABAPHTENbHHX DAacyYeToB KO-
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nebannii QyHIaMeHTa NONYCKaeTcsd BEJAHYHHY HMIYJAbca S BepTH-
KaJAbHOR CHAH ONpexensATh no $opMyne

0,3 P,

(01

: [177 (60)]

rfie w; — KpyroBas uacTOTa CBOGOAHHWX KoJeGaHHA CTaHHHH, ¢!,
onpefensemasn no dopmyie

o = K——-gg; [178 (61)]
B

Kcr — X03(pdRIBEHT BePTAKANBbHOA JKECTKOCTH CTaHHHH, TC/M, TpH-
HHMaeMHi 0 3aZaHHIO HA NPOEKTHPOBAHAE;

Qg — pacueTHOe 3HAUeHHWe Beca BepXHell WacTH Npecca, PacHONONKeH-
HOA BHIE cePeNHHH BHCOTH CTAaHHHH, TC.

B dopumyse [178(61)) anavenmns Beca Qs AonmycxaeTcs IPHHHMATH
pPaBHHIM NOJIOBHHe Beca Mpecca, a 3HaueHHe Kodpduuuenra Ker zomy-
CKaeTcs ONpelensATb OO NPHOAHKeHHOA dopmyhe:

Koz = 17000 VP, . {179]

10.7. ®ynnaMeRTH THIPABJIHUECKHX NPECCOB, NpelHa3HAUeHHHX
s I0TAMIOBKE HJH KOBKH, CIEIYET DACCIHTHIBATL HAa JEACTBHE HM-
nyALCca BepTHKANbHOH cHAW, [IpH 9TOM aMIJIHTYAYy BEPTHKAJbHEX
KoneGanuj Ppynmamenta ciepyer onpegenstd no $opmyse [165(49)]
raasw CHull 11-19-79, npunamas p Heft koadpdraunent e=0, peawun-
Hy umnyaeca S no gopmyne [167(51)] aroit raaeu, B XoTopoh V —
MAaKCcHMa/JIbHas CKOPOCTb ONYCKAHHsI MOABHXKHOH TpaBepCH, M/c.
@®vuasaMeHTH FOPH3OHTAJBHHX THAPABJIKYECKHX NPeccoB HA AehcTaHE

IHHAMHYECKHX Harpvs3oK AOIyCKaeTcsAd HE PACCUATHBATS,
I 10.8. MakcaManbHag DpelejbHO AOMYCRAaeMast aMIVIATYAA KoJe-

6annii GpynnpaMenroB npeccos A;=0,25 mMm.

ITo cornacoBaHMIO € 3aBOAOM — M3TOTOBUTENEM TNpecca NpPEAeAbLHO
aonycKaeMas aMIAINTYAa KojeGann# PyRIaMeHTOB NpeccoB MOXeT OHTL
yBelHuena, Ho He Gosee yeM g0 0.5 mM.

10.9. TIpn nposepke o dopmyne [47(2)] cpenmero craTHIECKOro
RaBNeRAS. Pop HA OCHOBaHHE cleflyeT NPKHEMATh 3HAueHHe Ko3dbhu-
uWeHTa ycaoBufi paGorh mo=1 B Kospbuunenta ycnosu#i paborH
FPYHTOB OCHOBAHHA my=1,

MPUMEP PACYETA HA KOJIEBAHHUS ®YHIAMEHTA
non BHHTOBOMY TMPECC
®1738 YCHJIUEM 630 1c

Ucxonusie nannue: sec npecca Qu=—45 TC¢; MOMEHTH KOJHYeCTBa
JBHKEHHS, Da3sBUBaeMHe {IPecCOM NPH  IIOCTYIATENbHOM  JBHXKEHHH

;’ V=8=0,34 tc-c H npH BpallaTeapHOM ABHXeHHA 00:0=0,5 TCc-M-C.

Haszpauende npecca — H3TOTOBJEHHEe NOKOBOK H3 NBETHHX H Y€PHHX
MeTaNnA0B H CIJIaBOB METOAOM xO.IlOllHOﬁ IITAaMIIOBKH.

Tpynrobsie ycnosus. OcroBankem (yHIAMEHTa CAyXaT NECKH cpef-
Hefl KDYIHOCTH, CpeJHell NJIOTHOCTH ¢ monyneM nebopmamun E=
=3200 rc/M2.

161



OcuosHule ragaputl GyHLAaMeHTA MOKA3aHH HA pHC. 19.

OnpezensieM chepyioOliHe XapPaKTEePHCTHKH (yHAaMeHTa H Beeli yCTa-
HOBKM: Bec (pynmamenta Qe==215 tc; Bec Bceh ycramomgku Q=260 Tc;
niomans pynaamenra F=36 M% MOMERT HHEDUHH MacC yCTAHOBKH OT-
HOCHTEJIbHO BEPTHKAJbHO{ OCH, NPOXOAsINesi depe3 ee IEHTD THKECTH
0:=132 rc-M-c2,

Onpenensiev ynpyrae u AeMOQHpYOIHe xapaKTEPUCTHKH OCHOBA-
wua. Koz¢duunentn ynpyroro paBHOMepHOrO cKaTusi C, M yIPYroro
HepaBHOMepHOrO casara Cy BHUuciAseM Tno ¢opmyaam [49(4)] u

[52(N1:

10
C, = 1-3200 (1 + V“aa”) — 4887 Tc/u3;
Cyp = C, = 4887 mc/u.

Iﬂca npecca
1
L D
I ' =EL
— oo| 608 l 1=
i ,_ e - R
Oco— r 3
npecca oS 50 o
S
[ L)
T
Jogg | ao00
t
5000
I-1
Oce npecca

l/

7

2000

18 500 [12

ﬂ/ﬁ/ %

600a

Puc. 19, PysAamenT pox pHHTOBOR ppecc (IARH H paspes)
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Kospdrnnentsl kectko¢TH  OCHOBaHEA  HaxofHM mo dopMyram

[53(8)] r [66(11)1:
K, = 4887.36 = 0,176-108 1c/m;
K = 4887216 = 1,056- 108 1c-w,
riae

2-6-6°
= =2 e
Ty =15 =216 ¢

MOMEHT HHEpPOHH NOXOWBH (yHAAMEeHTa OTHOCHTEJIBLHO BEPTHKANLHOH
OCH, TIpoxojsimiefi uepe3 ee HEHTP TAIKECTH.

Kos¢puument oTHOCHTeAbHOro AeMndupoBanns E. BHYHCAdEM DO
popmyne [58(13)]

E.=2 V—Czipcp=2 Ts‘%:o,ms,
riae cpeiHee AasJjieHHe IOJ MOJAOMBOA (pyHAaMEHTA
Qu-+Qp 45+215
Pep = —F = —-36— =172 'l‘clll’.
KosppuuueaT OTHOCATEJLHOro AeMnHPOBaHHA Ey BHUHCJsEM IO

popmyae [62(16)]
£ =0,3§,=0,3-0,603=0,181.

Kpyrosylo 4acToTy CBOGOAHHX BEPTHKAJbHHX KOJeGaHHA yCTaBOB-
KH ompefeiseM 1o opmyne [166(50)]

A= ) DIEIN9E gy 5 e,

KPYroByIO 4acTOTy CBOGOJHHX BpamarefbHHX KOJNEGAHRA yCTaHOBKH BH-
qrcasieM no dpopmyae [170(54)1
1,0566- 108

= Il b —1
3\.¢ = 132 =289,4 ¢ .

Amnautyny BepTHRaJbHHX KoseGanufp (yHAaMeHTa onpefielisieM IO
dopuyne [165(49)]

140,5).0,34.9,8
4 ——140.3)

(1+1,67-0,603)-81,5-260

=0,12-1073 u,

AMnantyny ropHsOHTaAbHHX KoseGanufi (QyHAaMeHTa ONpejesieM
no ¢popmyne [168(52)]

Ar=A, L=0,05-10"%.3=0,15-10" m,

roe A,p — aMuaHTyZa (yroa moBopora) KojeGamuft (pyHZaMeHTa OTHO-
CHTEJIbHO BEPTHKaJbHOA oOcH, BHuucasieMas no dopmyse [169(53)]

. (140,5)-0,5
A= (141,67-0,181)-89,4.132

=0,05-10"3 pax.
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AMIHTYAR BepTHRaAbHHX Kodelanui A,=0,12 MM u ropuzonrans-
HHX RoJeGanufi Ar=0,15 MM He NPeBOCXOAAT NPeleNbHO RORYCKAEMOTO
3HaYeHAA aMIAHTyAN Ax=025 MM CiemoBaTesbHO, pasMepH (yHrAa-
MeHTa MOA0GPAHH YAOBJETBOPHTEJNBHO.

NPUMEP PACYETA HA KOJIEBAHHS1 ®YHAAMEHTA
1o KPHBOUIMWITHBIA IIPECC K 8548 YCHUJIMEM 6300 1c

Hcexonnnle nanHbe.

Jannane npecca: Bec mpecca Qu=0630 rc; Bec mocrymaTeiLHO ABH-
Kymuxcsa gacteft npecca Qp==51 TC; KpyroBas 9acrota BPailcHHA KPH-
BOIDHNA Wo==4,2 c¢~!; xox NoAsyHa Sp=—460 MM; HOMHHAJbLHO® YCHJHE
npecca Pr=6300 tc; nommas redopmaunns noxoBkn §=38 mM. Hasua-
qeHHe Ipecca — H3TOTOBJIEHHE NOKOBOK H3 LBETHHX H YepPHHX MeETaJlJIOB
METOJIOM IITaMIIOBKH.

I'pynroBHe ycaopus, OcHoBaHHeM (yHRXaMeHTa CAYXaT aJJIOBHAJD-
HHe CYIMIMHKH ¢ MoAyixeM Aeopmaunn E=2500 tc/mM2.

OcHOBHHe rabapuTH ¢yHAaMeHTa NMOKa3aHW Ha puc. 20.

Ina sHOnONHeHHs pacyera Ha KoxeGauna QyRIaMenTa onpejcnseM
ceAyolHe XapaKTePHCTHKH.

Bec ycranoBku (dynnamenta m mpecca) Q=11145 Tc; mromann
noXomBH ¢ynnaMenTa F=64,74 M%;, MOMEHT HWHEPIHH NOAOINBH ¢YH-
JaMeHTa OTHOCHTEJLHO TOPH30HTaJLHOA OCH, mpoxojsamef# uyepes ee
IDEeHTP TAXECTH NepHeHRHKYJSPHO NJOCKOCTH KoJebamuft J=—328,3 wm*;
MOMEHT HHEPUHH MAacC YCTaHOBKH OTHOCHTEJNBHO TODH3ORTAJLHOA OCH,
npoxoifmell uepe3 HOeHTP THXECTH NONOMBH (yHNaMeHTa nepneHIH-
KyASpHO NJNOCKOCTH KoneGamui 0Oy=6960 r1c-M-c2; paccTosinEg oOT
LIeHTPa TAXKECTH YCTAaHOBKH JI0 NOAOWIBH (yHnaMeHTa hy—6,53 M u 10
#HanGoJjee ynaJleHHOA IO TOPH3OHTAJH TOYKH (yHAaMenta L=—417 M.

OnpeneneHne yIPyrAx M AEeMINGHDPYIONIEX XaPaKTEPHCTHK OCHOBAHHS.

KosbdruneRTH ynpyroro paBHOMEPHOTO H HEPABHOMEPHOTO CXKAaTHA
C:u Cm onpenensem no dopMyntam [49(4)] u [50(5)]:

10
Cp=1,2-2500 (1 + VW) — 4179 Tc/u®

(3mech bg=1,2 — ns1s CYrA¥HKOB),
Cop=2-41T9 = 8358 Tc/M3.
ITo dopmuynam [53(8)]1 B [54(9)] BmumcaseM KosddHmHEHTH XKe-
CTKOCTH OCHOBAHHS
» = 4179-64,74 = 0,27.108 Tc/M;
K, = 8358-328,3 =2,74-108 Tc-M,

Kosb¢pruuenr oTHOCHTENAbHOrO ReMndHpoBanHd §; onpeaenseM IO
dbopmyae [58(13)]

E V 2500
E,=2 Vc, pep — 2 V ar79717,2 = 0373,

rZe cpeiHee AaBJeHHWe NOA NOAOMIBOR QyHRaAMeHTa

Q 1114,5 .
Pep = F _—_64,74 = 17,2 1c/M2,
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Kospdunnent oTnocutesbnoro neMnduPOBAHMS NPH BPAMATEIbLHHX
koneGannsax § P onpenensem mo popmyne [61(15)]

&, =0,58,=0,5.0,373=0,186.

Kpyrosule 4acTOTH CBOGOAHHX BEPTHKAALHHX M BPAIIATEJAbHHX KO-
neGann@l onpenenseM no dopmyaam [166(50)] u [175(58)1:

0271098 o,
=V Ty =BT
2,74-108 — 1114,5:6,53 o
=V 6960 =198 ¢™.

IMo dopmyne [167(51)] BuuHCASeM BeJHIHHY HMIYJALCa BEPTHKAJb-
woil CHJIH

51.0,29

S = ————=1,51 Tc-c,
9.8 1,51 1c.c

rae V —CKOpPOCTh NOCTYNATeNbHOTO JIBHXKEHHs NOJ3YHA B MOMEHT yIa-
pa, onpeneasemas no gopumyae [173]

V=1,15.4,2 V'8.10~° (460-10°—8.10~2) = 0,29 m/c.

Mo dopmyne [176(59)] BHumcnzeM BenHuWHY BMOYJAbLCA KDYTSINEro
MOMEHTa OT 3aMeJUieHHs Bpamenus paboumx uacTefi mpecca

0,1P, 8 0,1-6300.8.10—3
Su = wn == Y] 1 =1,2 Tc-M-C,

AMniatyay BepTHKaJBHHX KOJAeGaHH{ WeHTPA TAXKecTH PyHAAMeHTa
onpeaeagem no dopmyne [165(49)], B xotopofi £=0

1,51.9,8 ~3
= =0,158- 0 .
A= "1 1.67.0,573) 48,7-1114.5 10w

AMmnantyny BpamaresnbHHx KosneGannfk dyHaamenta (yroJ nosopora)
onpezxeaseM no dbopmyne [174(57)]

1,2
A =
® = (14 1,67-0,186) 6960-19,8

AMnauTynn BepTHKadbHHX Ay H TOPH30HTANBHHX Ay Kouebamuit
¢yunamenta Haxoaum mo dopmyaam [171(55)1 u [172(56)]

=0,0066-10~3 pax.

Ay =0,168-103 4 0,0066-107°.4,17 = 0,2-10~% M= 0,2 mu,
A.=0,0066-1072.5,3 = 0,035 10 m = 0,085 mm,
IMoayuennue snauendg As ¥ Ar He IPEBOCXOAAT 3HAUECHHS Npenenb-

HO IONyCKaeMOf} aMIVIHTYAH KoJeGamufi Ax==0,25 MM, cIeA0BATENIbHO,
pasMepH ¢ynaaMenta NofOGDAHH YIOBICTBOPHTEJILHO.
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11(12), YYHIAMEHTH METAJIJIOPEXYIIHX CTAHKOB*

12.1. Tpe6GoBarHa HacTOSIUlEro pasjefia pacHpOCTPaHSMIOTC Ha
NpoeKTHPOBaHHe (YHAAMEHTOB METAJJIOPEXKYIHIHX CTAHKOB HOpMalb-
HOH, MOBHIIEHHOA H BHCOKOR TOYHOCTH.

12.2. B cocraB 3ananus Ha npoekTHposanue GyHIaMEHTOB MeTals-
JOPeXYHIHX CTaHKOB KPOME MAaTepHajioB, NepeuHClIeHHHX B n.1.4
raaeu CHull I1-19-79, gosKHH BXOAHTE.

a) dYepTeX ONOPHOH NOBCPXHOCTH CTAHHHH CTaHKa ¢ yKasaHHEM
ONOPHHX TOYEK, PEKOMEHAYEMHIX CMOCOGOB YCTAHOBKH H KpelJIeHH:
cTaHka Ha (yHAaMeHTe, PACNOJOXKEHHS H PasMepoB (PyHIaMeHTHHX
60aT0B, 3aKJaAHBX AeTafefi, a Taxe BHEMOK, KanajioB ¥ WaXT, He-
O0GXOAHMOCTh B KOTOPHX BH3HBaeTcsi KOHCTPyKIHej CTaHKa H ycJo-
BHSAMH €ro MOHTaXa H ofcayxupauus (HampuMep, TpeGOBaHHAMH
obecneucHHyg yAoOHOrO OTBOAA CTPYXKH, MOCTYNa K NOANATHHKAM
TsKeNHX KapyceJbHHX CTZHKOB H T. I.);

6) maHHBIE O HOPMATHBHHIX 3HaueHHAX HArpy3ok Ha (yHIaMeHT:
IJIs. CTAHKOB BecoM RO 10 Tc — o6muit Bec cTaHKa, a AN CTaHKOB
gecoM Gosee 10 TC — cXeMa pacmONOXKeHHS M HOPMATHBHLIC 3Haue-
HHS CTaTHYeCKHX HArpy3ok, HepefiaBaeMuix Ha (yRAaMeHT;

B) I3 CTaHKOB, TPeGYiOIlHX OTPaHHYEHHs YIPyroro kpeHa ¢ys-
JaMeHTa, — JaHHHe O MAaKCHMAJbHHX Npefle/lIbHO JONYyCKaeMEIX H3-
MEHEHHAX NOJIOXKEHHS NEHTpa TSAXKeCTH CTaHKa B pe3ysbrare ycra-
HOBKH THXeJHX jfcTajefl H NepeMeleHHsl Y3J0B CTaHKa (HJH HOpMa-
THBHHE 3HaY€HUS MAKCHMAaJbHOrO BeCa JAeTajiH, BeCa NOJABHXHHIX
y370B ¥ XKOODJAMHATH HX NepeMelNeHHsi), a TakXe AaHAHE O Mak-
CHMaJbHHX @pPeneJbHO JONYCKaeMHX BeJHYHHAX Vrja TOBOPOTa
(dbyHnamMeHTa OTHOCHTEJILHO IOPHE3OHTAJIbHOR OCH;

T) ZaHHHE O KJacce CTAHKOB IO TOTHOCTH, a TaKXe O XKeCTKOCTH
CTAaHHMHH CTaHKOB, 0 Heo6XoAHMOCTH ObecneueHHs! XECTKOCTH 3a CUeT
(pyHZaMEHTa H O BO3MOXHOCTH 9aCTO¥ NepPeCTAHOBKH CTaHKOB;

) AJN8 BHCOKOTOYHHX CTAHKOB — YKa3aHHA O HeOGXOZHMOCTH H
pPeKoMeHAyeMOM cnocobe HX BHOGPOH3OJSAUHH; KpOMe TOro, B ocolo
OTBETCTBEHHHX CJy4afx AN TaKAX CTAHKOB (HANpHMep, NpH ycIa-
HOBKE BHICOKOTOYHHIX TSIKEJIHX CTaHKOB HJIH TNPH YCTaHOBKE BHICOKO-
TOYHHX CTAHKOB B 30He HHTEHCHBHHX KoJeGanu# ocHOoBaHARA) B 3a-
J2HHA Ha NPOGKTHPOBAHHE ROJNXKHH GHTh NpeACTaBACHH JaHHHE O
pe3yJabTaTax uaMmepeHA#l KoaeGaHHA IPYHTA B MecCTax, NPeAyCMOTDEH-
HBIX AJIf YCTAaHOBKH CTAHKOB, W JPYTHe NaHHBE, HEOOXOAHMHE IJs
ONpeesieHHs TapaMeTPOB BHOPOH3OMSINHM (MaKCHMAJbHHE Npeneidb-
HO JONyCKaeMHe AMIUIATYIH KoJeGaHufi (yHZaMeHTa HJH MaKcH-
MaJibHBIE NPEefleSbHO HONyCcKaeMhle aMIVINTYAH KoneGanufi sJieMeH-
TOB CTaHKa B 30HE PE3aHHs H T. 1.).

HanGonee nosunfy 06bemM cBeleHHf NPHBOANTCA B 3afaHHH Ha NPO-
eKTHPOBaHHe (YHIaMEHTOB CTAHKOB, TPeCYIOIIHX YCTAaHOBKH H2 MAacCHB-
uele (yunaMedTo (oAWHOYHBIe HJIM of6mue). Jlng cTaHKOB, yCTAHABJIH-
BaeMHx Ha OeTOHHOM NOJy LexXa HJH Ha JIeHTOUHHMX  (yAaaMeHTax,
MOXHO NPUBOJAUTL TOJBKO YKPYITHEHHHEe HAaHHHE: O PeKOMEHAYEMOM
cnocofe yCTaHOBKH M KDeIJieHHs CTAHKa, erc Mmacce, Kiacce TOYHOCTH,
BO3MOXKHOCTH YaCTOji NEPeCTAHOBKH, a AN BHCOKOTOYHKX CTaHKOB,
KPOMe TOrO, 0 PeKOMEHIYeMHX NapaMeTpax BHOGPOH3OJAINH.

* Pasnen 11, CHgIl 11-19-79 paccMaTtpuBaeTcs B CHEOMANLHOM DY-
KOBO/JCTBE M 34€Ch He NMPHBOAHTCA.
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JlHnaMuueckse HArpysKH, BO3HHKAIOUHe NPH paboTe CTaHKOB, OTHO-
CHTEJIHO HEBEJHKH H B 3aJaHHM HA IPOCKTHPOBaHHe GyHAAMEHTOB, KaK
NpaBHJO, He YKa3HBaIOTC.

OnpeneneHHe nmapaMeTpoB M BHGOP cnoco6a BHOGPOH3ONALWH BHCO-
KOTOYHHIX CTaHKOB INPOH3BONHTCS B COOTBETCTBHH ¢ yKasanusamy «Pe-
KOMEHJaluuiE 0O YCTaHOBKE METaJJIopeXYHIHX crankos» (M, DHHMC,
OHTH, 1969).

Jlauptie, HeoGXOMUMHe AJis NPOSKTHPOBAHWA NacCHBHOA BHOPOH3O-
JANHY BHICOKOTOYHBIX THXKeNHX CTaHKOB HJH BHICOKOTOUYHHX CTAHKOB,
YCTAHABJHBAaEMHX B 30He HHTEHCHBHHX KOJeGaHHA OCHOBaHHS, Ha3Ha-
9aj0Tc B COOTBETCTBHH ¢ TpefoBanHsaMH «PyKOBOACTBA 110 IIPOEKTH-
poOBaHHIO BHOPOH3OJNANHA MAalIHA # 0Gopynosanua» (M. Crpofnsaar,
1972) n «PekoMeHAauH{ 10 YCTAHOBKE METANJOPEXYMIHX CTaHKOB» (M.,
9HHUMC, OHTH, 1969).

12.3. IlpoekTHas Mmapka OeToHa GYHJaMEHTOB CTAHKOB JOJIXK-

Ha HasHaYaThCsi MCXOAs H3 TpebGoBaHHH, H3NOXKEHHHX B m. 1.6 raa-

Bd CHuII II-19-79, a nps ycTaHOBKe CTaHKOB Ha LOJY lieXa Npo-

eKTHag Mapka G€TOHa aJisn NMOACTHJAIOWEro CJA0s NOJa ROJMKHA Ha-

3HavYaThCs TaKxke ¢ yueroM TpeGosammii raasu CHnll mo mpoexrta-

POBAHHIO MOJOB.

124. Cranky B 3aBHCHMOCTH OT WX Beca, KOHCTPYKIHH M Kjacca
TOYHOCTH JNONYCKAaeTCs YCTAHABJHBATh HA GETOHHOM NOJY IIeXa Ha
yCTpOEHHHIE B NOJNY yTOJNUeHHHe GeTOHHHE JeHTH (NeHTOoyHHe (yH-
JAaMEeHTH) HJH Ha MaCCHBHHe oSyHAaMeHTH (OAMHOYHHE HJAH 0O6-
mine).

125. Ha nony nexa cheayeT ycTaHaBAWBATh CTAHKE BeCOM AO
10 Tc (a mpu coorsercrayiomem ofocHosanud a0 15 Tc) HOpManb-
HOR ¥ NOBHIICHHOA TOYHOCTH € JXeCTKHMH H cpelHel >XeCTKOCTH
CTaHUHAMH, AJisi KOTODHX OTHomeHue [/h<<8 (rae ! — anuua, M, h—
BHCOTa ceueHMs CTaHHHH CTanka, M,), a TaKXe BHCOKOTOYHHE, BHO-
POH30JALAI0 KOTOPHX NONYCKaeTCd OCYLICCTBAATh IPH NMOMOIIH YI-
PYTHX ONOP, PacnONOKEHHHX HENOCPEACTBEHHO NIOX CTAHHHOR CTaHKA.

Ha ycrpauBaeMbie B NOJAY HeXa yTONUIeHHLE OeTOHHHE JEHTH AO-

NyCKaeTCs yCTaHaBJHBAaTh CTaHKH BecoM 10 30 Tc.

B03MOXHOCTb YCTAHOBKM CTAHKOB Ha GeTOHHYIO IVIHTY nIOJla HJH Ha
yTonenHyio Ge10HHYIO JIeHTY NPH 3aZaHHOA TOJIIMHEe IJIATH HJH JEH-
TH NPOBEpsieTcss pacdeTOM Ha NPOYHOCTh H AJA CTAHKOB C IVIHHHHIMH
CIJIOHIHHMH CTaHHHAMH — Ha JXECTKOCTb.

Pacuer Ha NpOYHOCTH NOX AeficTBHEM HArpy3Kd oT Beca CTanKOB
NPOBOXHTCH B COOTBETCTBHH ¢ pekoMenAaumsmu CHull II-B8-71.

Pacuer Ha XKeCTKOCTh HPOBOJAAT TaKXKe, KaK Jyig CAY94€B YCTAHOBKH
CTaHKOB Ha MacCHBHhlx ¢yHAaMentax (n.12.9); npr sTOM NAHTY noJaa
HJIH JEHTOYHHHA (yHIaMEeHT paccMaTPHBAIOT Kak 6ajky, Jexallylo Ha
yIPYrOM OCHOBAHHH H HMEIOMYIO NpHBEIeHHYI0 WHpuHY Bnp u Raunny

ap-

4 EJ (1—pd)
Bup=B+13h; Lgp=3,46 —5 . 18]

rie B —mnBpnHa cTaHHHH, CM;

h — TOMIMHA NAHTH NOA2 WJAH AEHTOYHOIO yHIAMEHTa, CM;

EJ — KecTKoCTh Ha H3ru6 B BEPTHKAJBHON TJIOCKOCTH, KTC-CM2, CHCTEMB
CTaHHHa-(PyHAaMeHT NPH DACCMOTpCHHH (yHaameHTa kKakK OaJKH DIHpH-
Aol Bap (cm. n.12.9);
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po, Eo— Koahdpruuent nonepeunol AedopMauHrR H MOAYAL YIPYroCTH,
Krc/cM2, rpyHTa.
[pu Lup<<L; rae L — pnuHa cTaudubl, npuHuMaercs Lpp = L.

126. Ha cnenuansHo npoekTupyeMbe (QyHIAMEHTH CJEAYET yc-
TaHABJAHBATL CTAHKH CJACAYIOLIKX BHAORB:

a) ¢ HeXEeCTKHMH CTaHHHaMu ¢ OTHolleHuem [/A=8 u ¢ cocras-
HHIMH CTaHHEaMH, B KOTOPHIX TpeGyeMas MKeCTKOCTb olecueydBaercs
3a cuer QynnamenTa;

6) Becom Gosee 10 Tc, pasMelennuie B NOMECHIEHHAX C TOJIKHHOH
NAHTH [OJa, HEAOCTATOYHOR AJS YCTAHOBKM CTaHKOB NAHHOTO Beca;

B) BHCOKOTOUHHE, AAA BHOPOH3OAAIMM KOTOPHX HeOOXOAHMA
YCTAHOBKA CHEHHAMBHHX (PYHAAMEHTOB.

YeranoBKa cHeMHAAbHHX (YHAAMEHTOB A/ BHOPOHIOJAUMH BHCO-
KOTOUHHX CTAHKOB IOMHMO ClAyuaeB, yKasaHHHX B N0.12.6 @, 6, npuMe-
HAeTCA TOTAa, Xoria TpeOyeMHe HH3KHe YacTOTH COGCTBEHHHX Koaela-
HEA CTaHKa Ha ONOpPax He MOryT GHTh OGecHeyeHH C NOMOMEBID yOpy-
FHX ONOp, pasMel[aeMHX HENOCPe[ACTBEHHO NOJ CTaHWHOH, HiH HeoGXo-
AHMO YBeAHWUHTh Maccy (H COOTBETCTBEHHO MXECTKOCTh ONOP) H3OJHpY-
eMOfl cHCTeMHW A/ yMeHbiUeHWs AMIJIATYH BHHYXKACHHHX KoJye(aHui,
BHI3HBACMHX AHHAMHUCCKHMH HArpy3KaMH, JEACTBYWIIHMH g CTaHKe, a
TAKKE JJs OrpaHHUCHHA NEPEKOCOB CTAHKA OT CTATHYECKHX HArpy3ok
(IpH yCTaHOBKE TAKENHX AeTajedl, IPH NePeMENICHHH Y3JAOB CTaHKA H
T, 1.). ChnenuasbHO NPOSKTHpyeMHe (YHZAMEHTH HCIOJL3YIOTCA AR
BHOPOH3OJSUHNA, THABHMM OGPA3’OM, BHCOKOTOUHHX THANEJHX CTaHKOB
H CTaHKOB, PacnoJaracMHX B 30He HHTEHCHBHHX K0JieOaHHH OCHOBAHHS.

127, Crankd (B <CAy4Yanx, HepeudcyeHENX B . 126 raasu
CHull II-19-79) ponyckaercs YCTaHABJAMBATL KAaK Ha OAHHOYHHE
GhyHAaMeHTH, TAK B Ha ofliHe (eC/aH rpyNNOBOE pasMemieHHe CTAH-
KOB B COOTBETCTBHY C TEXHOJIOTHUECKHMH TPEeGOBAHHAMH WIeecool-
pasHee, ueM YCTaHOBKA HX HA OJHHOYHHX (YHRAMEHTAaX). YCTaHOB-
Ka TOUHHX CT4HKOB Ha 0CIIHe (QYHAAMEHTH AONYCKAETCH TOMBKC B
CAy4afx, eyl B YHCAE TPYONb CTAHKOB, YCTAHABJIHMBAEMBIX HA ONHH
dbynraMenT, HeT Takux, fipi paloTe KOTOPHX GYAYT BO3HHEKAThL 3Ha-
dHTeAbHEE ABHAMHAYECKAe HarpyskH, BH3HBalomue KOoJeGaHHA C aM-
IJMTYZAaMH, NPEeBHINAIOIMAME MaKCHMaJbHHE NpPeleJbHO RAONYCKae-
Mbl¢ BEJIHYHHE AMIIHTYJ, YKa3aHHHE B 3aJlaHUA Ha NPOCKTHPOBaHHe.

12.8. [ina BHCOKOTOYHHX CTAHKOB, YCTAaHABJHBAcMHX Ha BHOpO-
H30JAHPOBAHHNX (QYHAAMEHTaX M TPeGyOIUHX NePHOLHYECKOA 10CTH-
POBKH, UeNeco06PasHo HCHONb3OBATH KOMOMHMDOBAHHHE YNDYro-Xe-
CTKHE ONOPHHE 3JeMEeHTH, NO3BOJMIONHE HEPEXORHTh OT yNPyrod yc-
TAHOBKH (yHAaMeHTA, ofecleduBaioilief; €ro BHOPOH3OAALHIO, K XKe-
CTKO#.

[Ipr npoekTHpoBaRWH BHGPOH3ONHPOBAHHHX GYHAAMEHTOB CTaH-
KOB Ha pE3WHOBHX KOBPHKAX NOMKHH OHTb NPEAYCMOTPEHH Cpej-
CTBA, 00ecnevHBAIOMUE BOIMOKHOCTE CMEHH 3THX KOBPEKOB.

BrGpoA3onnpoRaHHHE (YHAAMEHTH CTAHKOB JOJKHH NPOEKTH-
pOBAaTHCA HA OCHOBE Pe3y/JbTATOB COOTBETCTBYIONIEro pacdera,

JJisi BOSMOXKHOCTH Liepexoja OT yNpyroff yCTaHOBKE (yRAaMeHTa K
JecTKofi, KpoMe YNPYIHX ONOPHHX 3JIeMEHTOB, HANpPAMEP NPYKHH,
JOJKHH OHTh NPEeAyCMOTDEHH DEryJHpyeMHe XKECTKHe ONOpH, HalpH-
Mep BHHTH, KOTOpHE HPH yYNpyroM omhpaHHH ¢yHAaMeHTHOro Gaoxa
BWBO/SITCA U3 KOHTAKTa C OCHOBaHHEM, a IPH XKeCTKOM — BBOAATCA B
KOHTAKT ¥ BOCOPHHHMAIOT 3HAYHTENbHYIO YacTb HAarpyskH.

Pacuern Bu6pou3oaupoBaHHHx (YHAaMEHTOB IIPOBOASITCH B COOT-
BETCTBHH C yKasaHMAMH «PyROBOJCTBa NO NPOEKTHPOBAHEI® BHOPOH3O-
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Jaupd MallHH B oGopynomammn» (M., Crponmsnat, 1972) u «Pexomen-

JAalHii MO VCTAHOBKE METaJIopexywmux crankos» (M., SHUMC,
OHTH, 1969).

12.9. [lns onuuousbX (PyHAAMEHTOB CTAaHKOB HOPMaabHON H No-
BHIIEHRO TOYHOCTE BecoM a0 30 Tc BHCOTY GyHaaMeHTa cheayer
APHHHMATL B COOTBETCTBHH C JAHHLIMH, NDPHBCACHHHMH B Tal/.
31(11), a ana craskoB BecoM Gojee 30 TC — Ha3sHayaTh M3 YCJAOBHA
obecneuends HeoOXOMUMOM XKECTROCTH CTaHHHH 3a cuer (hyHAaMmen-
T2 (B COOTBETCTBHH C 3ajlaHHeM Ha UPOCKTHPOBaHHE) Ha OCHOBe
COOTBETCTBYIOIETO pacueTa, a TaKke H3 KOHCTPYKTHBHHX cooGpa-
JKeHHH (B JaCTHOCTH B 3aBHCHMOCTH OT IIYOGHAK NPHIAMKOB).

Ta6amuwa 31 (11)

Bricota  dym-
AameBTa, h, M,
TOK METaARo~
TI'pynna pPeXymue cTan-
CTaHKoB Cranxn KH_HOpMaljb-
HOH H MIOBHI-
mennoft  Tou-
HOCTH BecOM
A0 30 TC
1 TokapHue 03 YL
I'opH30HTaNLHO-IPOTAKANE
[Iposoabro-ppeseprrie
IpoxonsHo-CTpOTaMbHEE
2 Ulargosanpune 04 yL
3 3y6opessne 0,6 YL
Kapyceaptnie, BeprEKaNbHHe HONYABTOMA-
TH ¥ aBTOMATH
Kapyceapno-ppesephne
KoHCOMbEO- B GeCKORCOMbHO-(De3epHEHe
T'opHa0HTaNBHO-paCTOYHEE
4 BepTaranabHo- H pafiHAJbHO-CBEPJAHJIbHHE 0,6—1 M
5 ITonepeyno-crporaapunie H JOAGEKHLE 08—1,4Mm
INpaMevauns: 1. B nosauun 1—3 L — pamua ¢yanamen-
Ta, M. 2. B no3, 4 g 5 GésbwHe 3HaYCHAS CACAYeT NPHHAMATD
JAas  CTaHKoB OOJbIMX pasMepos. 3. A arperaTHLIx crankos
DOBHINEHHOH TOYHOCTH, MHOTOONEpPAUHOHHHX CTAHKOB H CTaHKOB
¢ NpOrpaMMHNM ynpaBJienHeM (OTAEIbHLX HIR B apToMaTnve-
CKHX JHEHAX) BHCOTY (QYHAAMEATOB CJejyerT YBeJHUHBATb Ha
20%.
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Bricota ¢ynaaMenTa OnpeRensieTcs YCAOBHAMH XECTKOCTH AJAA TH-
XeJHX CT2HKOB ¢ JJIHHHHMH CIJIOWHHMHE crannHamA. [lpa onpenenennan
HeOOXOAHMOfi IO YCJIOBHSIM JKECTKOCTH BHCOTH (PyHAaMeHTa IO 3ajxaH-
HHIM NPeJIBapHTENIBHO €T0 pa3MepaM BHUHCAAIOT CYMMApPHYIO XKeCTKOCTb
CHCTEeMH CTaHHHA-(OYHJaMeHT, IOXaras, 49T0 3aKpellJleHHe CTaHHHH Ha
(ynnamenTe obecneunBaeT HX COBMeCTHOe Ae(pOPMHDOBAHHE OTHOCHTENb-
HO OCH, NpoxoAsmieli uepe3 OOUHA LeHTP TAXKeCTH cedeHHHi; nepeMerte-
HHSf B CTHKE MeXAY CTAHAHOR M dYEAaMeHTOM He YUATHBalorcs. Hasee,
paccMaTpHBasg CTaHHHY COBMECTHO ¢ (pyHIaMeHTOM Kak OajiKy, JeXa-
HIyI0 Ha YOPYFrOM OCHOBAHHH, BHYACAAIOT yNpyrie NCpEMEmeHHS cTa-
HHHH HJAH OTHOCHTENbHbIC NepeMCHIEHHS WHCTPYMERTa K JeTajd B pe-
ayabrare AedOpManyii CTAHHHN NOA [ACHCTBHEM CHJAH pe3anud, Beca
AEPEMeIAIONIUXCH Y3J0B H B pe3yjbTare O0cafioK (yHNaMeHTa, H oOle-
HABAIOT HX JAOIYCTHMOCTb, HCXOAS H3 BAHAHAA HAa TOYHOCTh 06paGoTKH
H COXpaHeHHe NOJ HArpy3Kofi ¢ TeYeHHeM BpPEMEHH TOYHOCTH Hanpas-
JSIOMHUX.

Biusuue pedopMauHH CTAHHAN HA TOTHOCTH OGpaGOTRH RONXKHO
OLEHHBATBCH JJAA PACTOYHHX CTAHKOp (KpyueHHe HOA ZReACTBHeM Beca
CTOJMIA C 3aroTOBKON, MepeMemalolierocs B IONEPedHoM HaNpaBJeHHH),
AN TOPH3OATAJBLHO-NDOTHKHHX CTAHKOB (H3THG NOX neACTBHEM YCAMSA
NpOTATHBAHAA), AJA THAXKENAHX TOKADHHX CTAHKOB (KpydYewHe H H3rAG
noJ fAeACTBHEM CHJH pe3aHHs) H T. N. BiansHre XedopMaumfi CTAHHHH
Ha TOYHOCTH HANPABJSIOIHX ONEHHBaeTcs NJis1 NPOAOALHO-CTPOTANBHHX
H TpoaoabHO-bpesepHnx craHKoB (u3rHG B pe3ysapTare NpoceNaHAS
(bynnaMenTa noj neficTBReM Beca NOpTala, M3THG NOA AeHCTBHEM Beca
CT0JIA € 3aroTOBKOR), AJs THAXKEAHMX TOKADHWX CTankoB (B3ruG B pe-
aynbTaTe Npocejanas dysHpamenta noj feHicrBHeM Beca nepexnel 6a6-
KH) A T. I.

B TOoM ciaywae, ecii BHUYHAC/ACHHHE NlepeMellleHHs1 OKAXyTes CYyHMIecT-
BeHHO Oosbllle JONMYCTHMHX, NPOBOAHTCH NOBTOPDEH} pacuer npH 6oiab-
me# BwcoTe HyHAAMEHT].

Has onpeneaeHds BHCOTH (YHIAMEHTOB TAKeNHX CTAHKOB H3 YC-
JIOBHA KECTKOCTH HCIOJB3YIOTCS pacyeTHHe 3aBHCHMOCTH, NpHBEAEHHbLIE
p «PexoMeHAANHAX NO YCTaHOBKE METaJJOPEXYIHX cTankoB» (M
SHUMC, OHTH, 1969).

12.10. Bucory ofmux ©$ynfAaMenToB CTAHKOB HOPMAJNBHOfi W WO-
BHINEHHOA TOTHOCTH CNEAYEeT ONpefeAdaTh NO Pe3yJbTaraM pacyera
dbvEZaAMEenTa N0 NPOYHOCTH H KECTKOCTH ¢ YIeTOM MEEHMANLHO He-
o6xoxamoi; BucoTH (no ta6a. 31(11), oGecneudsaiomefi TpeGyemyio
KECTKOCTh CTaHHHB OTAEJbHHX CTaHKOB, a TaKXe H3 KOHCTPYKTHB-
HHX cooGpaxenuil, oco6eHHOCTej; NaHHOTO BAJA CTaHKa H YCHOBHH
ero o6CayKHBAaHASA,

Pacyer ma XecTkocth OOmHx (yHAaMeHTOB NPOBOAHTCA TaK XKe,
Kak maatH mexa (cm. m.12.5; 12.9), no ux npuBeAeHHOd WIADHHE H
IJIHHE.

-3

12.11, IIpr npoekTHpOBaHAH (YyHIaMEHTOB CTaHKOB, AJAS KOTOPHIX
Tpebyercsi OrpaHHYECHHe YNpYyroro Kpena ¢yHXaMeHTa, BHGOp THIA
OCHOBaHHSA CJEJlyeT NPOH3BOAHTb C yueTOM pe3yJbTaTOB paciera oc-
noBaAusn mo nedopmanuaM, Tlpu meaomycruMocTH mepekocoB ¢yu-
AaMmeHTa B NPOEKTe cAeAyeT NPeNycMaTPHBATh MEPH HO yJAYJILIEHHIO
OCHOBaHHSI NYTeM VIIOTHEHHS IDYHTa, XHMHYECKOTO VKDEeIJIeHHS ero
" T. . HIH B 0cO60 OTBETCTBEHHHIX CJy9asXx NpPEAYCMaTPHBATH YCT-

poficTBo cBafiEHX (pyHAaMeHTOB.
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12.12, ®dyunaMeHTH CTaHKOB CJAEAyeT apMHDOBATh CCTKAMH H3
cTepXHeji AHaMerpoM 8—10 MM ¢ KBaJDaTHHMH sf9eHKaMH pasMe-
paMH 300 MM, yKaaibBaeMHMH Ha PaccTOSHHH 20—30 MM OT Bepx-
Heli ¥ HEXHEH rpanch (yuaamenTa.

12.13, YcranoBKy CTaHKOB JONYCKAeTCA INPOH3BOAHTb Kak Ge3s
KpelJieHHsi, TaK H ¢ KpenjieEueM (yHAaMeHTHHMH GosraMH.

. CTankM HOpMAJbHOA H NOBHILIEHHOJ TOTHOCTH AOMyCKaeTca He
KpenuTh, (pyHAaAMEHTHHIMH 60JTaMH IIPH YCTaHOBKe HX HA NOJAY Hexa
HJIH JIGHTOYHHX (yHAAMEHTax, KOrAa IO TEXHOJOTHYSCKHM YCHOBHAM
BO3MOXKHH YacTHe NepecTaHOBKH CTAHKOB (32 HCKMIOUCHHEM cCJyda-
B, YKazaHHHX B 1.12.17 raasu CHHII 11-19-79).

CTankH, ycTamaBjHBaeMble Ha OAHHOUHHX HJAH o6mux ¢ynaa-
MEHT2X, KaK NpaBuJO, cJelyeT Kpenuth GyHAaMEHTHRMH O6OJTaMH.

12,14, Craskd 6e3 KpenacHHS (YHAaMEHTHHMH GOaTaMH clejpyer
yCTaHABIHBATL HA YNPYrux onopax (B YacTHOCTH, NpOXKJNajKax TH-
na pe3sHHOBHX KOBPHKOB), MeTAJVIHUECKHX NPOKJAajKax HJH KNRHBAX
C NOAJABKOA IEMEHTHHM PACTBOPOM.

IIpx ycTaHOBKe CTaHKOB 0es KpenJyieHHst 6o/TaMH AOJ/KHO GHTb obec-

neteHO AJUTENbHOE COXPaHeHHe TOWHOCTH YCTaHOBKHM craHKa, C 3THX
NMO3HIHE JJs1 CTAaHKOB HOPMaJLHOH TOYHOCTH HPEANOYTHTENIbHOH SBJISI-
ercs HaHGoJee XKeCTKasd yCTaHOBKAa ¢ NOAJHBKOH ONOPHOM NOBEPXHOCTH
CTAHHHH LEeMeHTHHM pacTrsopoM. IIpu ycranoBKe craHko 6e3 HOJJIHB-
KM Ha peryJHpyeMhie MeTaJUIHUeCKHe BHHTOBHE HJIH KJHHOBHE ONOPH
noJpKHAa OHTb NMpeXycMOTpeHa (PHKCAuHs PeryJaHpyeMoro 3jieMeHTa (Ha-
npHMep, ¢ noMompio KOHTp-raex). IIpH ycTanoBke Ha ympyrHe pesmHO-
MeTa/JIMYeCKHe ONOPH B TedeHHe NEPBOTO roja IKCIVIyaTalHH XOJMKHA
NPOBOIHTHCS NEPHORHUECKAass BHBEDPKa TOYHOCTH VCTAHOBKH CTaHKa,

12.15. Ha ynpyrde onoph HJH NPOXJAAKH AONYCKAETCH YCTaHAB-

JHBaTb CTaHKH C KECTKHMH cTaHugaMu (npH [/A<<5), npH KOTOpHX
6es ymep6a ans yno6ctea pabGoTH Ha cTaHke B KauecrBa o6paGor-
KA JeTajsiefi BO3MOXKHH NEPEKOCH CTaHKa OT Beca NepeMeNIalomHXCH
Y3N0B, a TaKxe CTaHKH, paGoTawmiHe ¢ OTHOCHTEJIbHO HEeGOJLIIAMH
JHHAMHYESCKHMH HATPY3KaMH, BHIHBAIOIMHMH AMIAHTYAW KoseGamui
CTaHHHH TOr0 Xe HOPRJAKA, 4TO H MaKCHMAaJbHbHe IpejesbHO JOMYy-
CKaeMHe aMIIATYAH TapMOHHUeCKHX KoJjeGaHulA HA pafoumx Mecrax
B NIPOH3BOJACTBEHHHX NOMEIEHHAX,
Ha ynpyr#e onopm HJH HPOKJIAAKH MOTYT YCTAHABJIHBATHCH Tpeby-
IOIHE 4aCTON NEPECTAHOBKH CJeIYIOUHE CTAHKH: OTHOCHTEJNBHO HEGOJb-
HIHe TOKapHHe ¢TaEKH (HamGoapun® guamerp dae=400 MM, paccros-
HHe MeXAy NeHTpaMH _l<1000 MM), HCnOJb3VeMuHe Aasd 06paboTKe
YDABHOBEIUEHHHX JAeTaJed HA HeTAiXKeJAHX peXXHMax; KOOpAHHATHO-pac-
TOYHHE M aJMa3HO-DACTOYHHE CTaHKH, KOHCOJNBHO- H  6ECKOHCOJBHO-
¢peseputie u 3yGoppesepHue CTaHKH, HCNOJb3yeMHe Ha HETSXKENHX
peXKHMax; CTaHKd HHGOBa/NbHOR IPynnb NPH NJABHOM pEBEpce Nepe-
MeIIaOINHXCA  Y3JI0B; IONEepPeyHO-CTPOrajbHHe H JAOJGeXHHE CTaHKH,
pacnoyaraeMHe BGJIH3H TOTYHHX CTAaHKOB.

12,16, Ha wmerannmveckne KIWHbS WAH OPOKAaAKHE ¢ TNOANHBROR
ONOpHOA HOBEPXHOCTH CTAHHHH IeMEHTHHM DAaCTBOPOM AONYCKAeTcs
yCTaHaBNHBATh GONBITHHCTBO CTAaHKOB HOPMAJbHOfi H TIOBHINEHHOR
TOYHOCTH, NPeJHA3HAYCHHBIX AJs o0paGOTKH JeTaiell cPeaHHx pas-
MepoB.

12.17. 3akpennepre byHiaMeRTHHMH GONTAMH CTaHKOB HeOGXO-
NHMO B CAEAYIOIIHX CAydasix:

a) ROrfa 910 0GYC/IOBJEHO TPeGOBaHHAMY TEXHHKA (€30NacHOCTH
OpOH3BOACTBA;
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6) npH HeoGXOXMMOCTH ofecneyeHHs cOBMeCTHOR pabOTH CTaHH-
HH ¢ GyHIaMenTOM (HampuMep, CTAHKOB BHICOKOH TOYHOCTH, yCTa-
HABIHBAEMhIX HA OJHHOUHHE (YHAAMEHTH, HJM CTAHKOB C AJHHHH-
MH, He XKeCTKHMH CTaHHHaMH, B KOTOPHx TpeGyeMass XKeCTKOCThb CTa-
HHHH obecneynBaeTcs 32 cierT DyHAaMeHTa);

B) 0OpPH JHHAMHYIECKHX HArpy3KaxX OT BO3BPATHO-NOCTYNATENbHO

nepemeaOmMuxcs Mace (HanpHMep, B NPOAOJHHO-CTPOraJbHHX CTaH-
Kax) HJM OT BPAIMAIONHXCS HEYPABHOBEMIEHHHX MAace, MOTYIIHX BH.
3BaTh NlepeMemends (yHAaMeHTa NPH pa6oTe HA CKOPOCTHHX pe-
XKHMax (HanpHMeD, p TOKapHHX H (pe3epHHX CTAHKAX),
Harpysks Ha ¢ynAaMeHTHHeE GOJTH OT CTaHKOB MO CPABHEHHIO C
HAarpysKaMH OT JPYIHX MAIIHH OTHOCHTEJNbHO HEBENHKH, H Da3MepH
60aTOB, KaK NPaBHJO, BHOHPAOT H3 KOHCTPYKTHBHHX Cc0OGpaxenufl.
Hasa obecneuenns coBMectHol paboTH craHHH ¢ QyRzaMeHTaMH Nene-
cooGpasHa 3aTAXKKa GOJTOB CO 3HAYHTEJbHHMH CHJAMH, TaK, YTOGH
NaBJeHAss Ha IOBEDPXHOCTH KOHTAKTA ONOPHHX SJEMEHTOB CTAaHKA H
dbynnaMenTa OT Beca CTaHKa H 3aTSXKH Ooiara OHau OnH3KH, HO He
npepuimasd 80 krcfcM®, a AJs CTAHKOB C JPMHAMHAYECKHMH HarpysKaMn
40—50 krc/cm2,

12,18, Tlprn nposepre no tbopmyne [47(2)] cpemmero crarmue-
CKOTO HaBJICHHS Pep HA OCHOBAHHE (DYHAAMEHTOB CTAHKOB 3HAYCHHSA
KoapdunHeRTOB ycaoBadi paloTH H YcJaOBEAR paboTH TPYHTOB OC-
HOBaHHA CNelyeT NPHHEMATh COOTBETCTBEHHO My=—1 m my=1.

12.19 IIpr ycraHOBKe CTaHKOB Ha YTOJINEHHHX GETOHHHX JieH-
TAX NOJa HJAH HAa OTHAEeJbHHX GyHAaMeHTax JNeHTH ¥ (yHAaMEeHTH
c/lefyeT DACCYHTHBATh 10 NPOYHOCTH HAa XEACTBHE pACYETHHX CTa-
THIeCKHX Harpy3ok (mo m. 1.37 raasa CHulIl 1I-19-79) m B cayuae
HeoOXO[HMOCTH HA JXKeCTKOCcTh (cM. n.12,9 aToii raaBH).

12.20. Pacyer ocnosannfi dynnaMenToB no aedopMamusm creny-
€T NPOM3BORHTH B CJlyuasX OrPAHHUCHHA YIJOB NOBOpoTa OyHAa-
MEHTa, NIpH 3TOM JONYCKaeTcs NpeHeGperath ympyrocrsio GyHAaMeH-
Ta. Pacuer yrjos noopora GyHAameRTa cjeAyeT NPOH3BOJHTbL Ha
neficrue pacueTHHX (¢ koabduuHeHTOM NeperpyskE n=1) craTs-
UeCKAX, SKCHEHTPHIHO PACHOJNOMKEHANX Harpysok.

12.21, Pacuer xoseGannfi GpyHAaMEHTOB CTAaHKOB NPOR3BOJHTH He
clenyer,

HeypasunOBelleAHWe CHAH HHEDIHH GOJBITHHCTBA THIOB METaJJOpe-
XKYIHX CTaHKOB HE3HAuHTEJLHH, NOITOMY JAWRaMuYecKnfi pacuer (ym-
JAMEHTOB, KaK NpPaBHJO, He NPOH3BORHTCSA.

Jlas npoBepkKH NPaBHABHOCTH BHGOpa cnocoba H mapameTpoB BHG-
POHBOJANHH TPOHSBOAAT pacdeT KoieGannji BHOPOH3OIHPOBaHHHX (YH-
IaMEHTOB B COOTBETCTBHH ¢ YKasaHAAMHE «PekoMeHaauuii no ycrasoske
MeTaJJIopexXym#x crankoB» (M, SHUMC, OHTH, 1969).

1222, [Ing CHHXeHHS BAHAHHA HCTOYHHKOB BROpanufi Ha ycrofi-
9HBOCTb (yHHaMeHTOB H pafoTy CTaHKOB NPH pa3paloTKe NmpOeKTa
NAAHAPOBKH 1I€XOB HEOGXOZAHMO NpEXyCMATDHBATh PasMeHleHHe BH-
COKOTOYHHX CTAHKOB HAa BO3MOXXHO GOJbIIEM DacCTOSHAH OT HCTOYU-
HHKOB COTpsiceHHft H BuGpamufi (mopor, MOJOTOB H T. M.); B 0co6o
OTBETCTBEHHHX CJAY4YasX JAONYCTHMOCTh YCTAHOBKH BHICOKOTOUHHX
CTAaHKOB p 3OHEe JAeACTBHA YKa3aHHHX HCTOYHHAKOB CJleAyeT HpoBe-
PATh COOTBETCTBYIOIOHM PacYeTOM, BHIOJHAEMBIM N0 AAHHHM, CO-
nepxkamuMmcss B 3alaEMH Ha npoekTApoBanme (cM. 1n.12.2 raaem
CHunlT 11-19-79).

Paccrosinde or ¢$yHAaMEeHTOB BHICOKOTOYHHX CTaHKoB no QyHAa-
MEHTOB CTaHKOB, paGoTalOMHX CO SHAYHTENHHLIMH XHHAMHICCKHMH
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I HarpysKamu (A0a6eXHHe, CTPorajpHbie 4 T. N.) AONKHO OHTb HE
MmeHee 15 M.
PacuerHas oneHXa aMOJHMTYA KOJeGaHHi IpyHTa, BH3HBAaEeMHX KO-
JeGaHusAMH (YHAAMEHTOR IPYTHX MAUIHH, MOXET IPOBOAHTBCH B COOT-
BETCTBHH C HACTOSINHMH yKa3aHHSMH mo dopmyaam n, 1.47.

12(13). PYHOAMEHTDI BPAIKAIOIIHXCA NEYER

NpoeKTHpOBaHHE (PYHAAMEHTOB BpamlalOMuXcsd OGXHroBHX Ieded,

paGoTalomyX B HOPMAJIbHOM 9KCINYyaTallHOHHOM pPeXHMe.

Ilpn ocraHOBEKe ropsiuefi neyH Oes NPOKPyYHBaHHS H HOC/HeyIOlLed
ee 3KCMJAYaTalHu ¢ O6pPa30BAaBIIHMHCA IPH 5TOM HCKDHBJICHHSIMH MOTYT
BOSHHKHYTb Harpy3KE GoJsbliefi BeJHYHHH, 9¢M OnpeielisieMble HO HYyHX-
Ty 13.6 HacTosHiero pasjaena.

Tax KaK BO3HHKHOBEHHE YKa3saHHWX HAarpy3oK CBA3aHO ¢ HapyIleHH-
€M TEeXHHYECKHX YCAOBHji IO HOPMAJbLHOA 3KCHJYaTAHNHH NIeUH, TO Tpe-
6oBaHHA HACTOSINEro pasjiefla Ha AAHHHA cJayd4ad He pacHpOCTpaHsi-
IOTCHL.

13.2. B cocraB 3aJaHEs Ha NPOEKTHPOBaHHE, KpOME MaTEPHAJOB,
nepeuncieHHbXx B I 1.4 raaB CHull 11-19-79, noaXHHW BXORHTB:

a) WepTeXH Kophmyca HeYH C yKazaHHeM TOJIIHH CTajabHOA 06o-
JIOUKH, Pa3MepoB OaHfakKel H TOMMHHH (yTEPOBKH;

6) nanHHe O KoJHzecTBe 3y6heB BEHIOBOj LISCTEPHH;

B) BeJHMUYHHH HODMATHBHHX HArpy3ok Ha ¢yHAaMeATH OT ONOp-
HHX PaM H DOJIHKOB, 2 TaKXXe Ha ONOPY HPHBOAHOrO OGOPYAOBAaHHA
OT MEXaHH3MOB NPHBOXA.

13.3. ®dynzaMent ppamaiomieficy meYR AOJKEH NPOEKTHPOBATHCS

B BHJE OTAeJbHHX Xene306eTOHHHX ONOp, BHOOJHSAEMHX MOHOJHT-
HHMH HJH CGOPHO-MOHOJHTHHMH, OTHC/EHHHMH OT (QYHIaMEHTOB H
JPYr#X KOHCTPYKUIHHA 3AAaHHS.
IIpu cooTBeTCTRYIOIEM TEXHHKO-9KOHOMHIECKOM OGOCHOBaHHH, B
KOTODOM JIO/XKHH OHTb y4TeHH He TOJbKO eAHHOBpEMEHHHE 3aTpaTH,
HO H 3KCIJyaTallHOHHHIE PacXoAH Ha 0O6CJAyXHBaHHe (PYyRAAMEHTOB HO-
IYCKaeTCs1 NPOEKTHPOBATH HECYLIHE KOHCTPYKIHH DANOBHX OHOp Me-
TaNJHIECKHME,

13.4. IIpuBonHOEe 0GOPYNOBaHHe H GAHXKAHIMIyI0 pOJHKOONOPY
HeoGXOZHMO pasMeliaTh Ha OJXHOR dyHIaMeHTHOff omope, KOTODPYIO
CJelyeT BHMOJAHATb, KAaK HNPABHJO, CTEHYATOA KOHCTPYKIHH IIpsi-
MoyrosbHO# (POPMH cO CTeHaMH B JBYX B3aHMHO NepIEHAHKYJSAPHHX
HanpaBJeHHAX.

13.5. Pacuernoft cxemoji ycTanosk# (meud H (yHAaMEHTa) SBISi-
ercd Hepa3spe3Had GaJKa (KOpHyc DeuH), HIApHHDHO OMHpAOMAsics
Ha yOpyrae OHOPH. YNPYrocTb ONOP YYHTHBAETCH B BEPTHKAJILHOM
H TOPH3OHTAJbHOM HaNpaBJeERHAX,

BepTakaabHHe W rOpH3OHTaJbHEE HArpy3KH, HalpapieHHHe Rep-
NeHAAKYJSDHO H BAOJbL OCH NedH H AefiCTBYIONIHE Ha ONODPH, CAEAVeT
ONpEeAeNsaTb C YY4eTOM COBMeCTHOH paGoTH Kopnyca meud M Qynaa-
MeHTa.

13.6. TIpn npoexTHpOBaHHH ONOp KO3(PHIHERTH HX JKECTKOCTH p
FOPH3OHTAJILHOM HANDaBJEHHH, NEPNEHAHKYASIPHOM OCH IledH, cJje-
AyeT HNPHHAMAaTb He MeHee KO3 pHIHEHTOB KECTKOCTH KOpIyca me-
4, pHYEM AAS KpafiHHx ollOp He MeHee KO3(MDPHIHEHTOB JXKECTKOCTH
COCERHHX C HHMH NPOMEXYTOURHX ONOP.

I 13.1, TpeGoBaHHSI HACTOAUIEr0 pasjena PpacHpOCTPAHAIOTCH Ha
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MNMpuMevanne Ilon kospduukenTOM >KeCTKOCTR KOpmyca ne.
4d cleAyeT MOHHMAThb PeaKuu Hepaspednoll GaJku B MecTe pacno-
JIOKEHHS] PaccMaTpHBaeMoj ONOPH IPH TOPH3OHTAJbHOM CMEIICHHM
ee Ha eJUHHLY.

KosdhPprusesTh XeCTKOCTH ONOP B FOPH3OHTAJIbHOM H BEPTHKAJbHOM
HanpapJeHHAX ONPefeNsIOTCS C YYE€TOM YIOPYIOCTH KOHCTPYKIHMH H Oc-
HOBaHHA onopH, KosdpdHuHeHTH >KecTKOCTH onopH MOA NPHBOJHOE
oGopynoBanse JONYCKaeTcA oNpelensith 6Ge3 ydeTa YHPYTOCTH KOHCT-
PYKIHH,

Ilpa onpepenennn KodpduuueHTOB XKECTKOCTH Koplyca HeYH pac-
ueTHOA CXeMOM YCTaHOBKH fBJsercda HepaspesHas Galka (kopmyc ne-
9H), KOTOpOfi B MecCTe DachoOJIOKeHHs PacCMaTpHBacMOj ONOPH 3aja-
€TCy CXHHHUHOC CMeUleHMe, NPHIEM BCe OCTa/bHEE ONOPH CACXYET CUH-
TaTh HeCMelllaeMHMH.,

Ilpu ompeneneHHH NOTOHHOH XKeCTKOCTH Hepa3pe3HOi 6aiakm (KoOp-
nyca NeYH) AONYCKaeTcsi He YYHTHBATH BIHsAHHE (PYTEPOBKH H MECTHHX
YTOJIEHHH CTANbHOA O00G0MOYKH NeYH.

Inst 3KCHepHMEHTaJIbHOTO CTPOHTeNbCTBAa (PYHAAMEHTOB NOX HOBHE
THOH BPAIMAIONIHXCA Nedefi JOMYCKAETCS HPOEKTHPOBATh (yHAaMEHTH
¢ THOXAMH OnopaME (HMEODIUMH KOp)HNAEHT XKECTKOCTH MeHee Ko3d-
tuoHeHTa XKeCTKOCTH KOpHOyca Heuu), NPHMEHATh B (yHAAMEeHTAX BHO-
POH3OJIIIHIO H T. IL

13.7. PacuerHHe ropH3oHTalbHBeE Harpy3kH Ha onopl T, Tc, Refi-
CTBYIOIUHE BJOAL OCH NIE4H, CAEAYET ONDEReATh o dopMye

T = PK , [181 (62)]
cos @

rae P — pacueTHas BepTHKaJbHasd Harpyska, Tc¢, olpeleiseMas IO
COOTBeTCTBYyIOMeMy codeTanBlo (m. 13.10 raaps CHull 11-19-79);
K — xosppumuent Tpenns noaGannaxkunofi obegafikm 1m0 ONOPHHM
ponnkaM, NpHHHMaeMif pasHmM 0,2;

O — YrOJ MeXJIy BepTHKaJpi0 H NPAMOH, COeNHHSIOINE] OChb KOpIy-
ca IeyH ¢ OCbl0 ONOpHOro poauka (puc. 21).

13.8. TopraonTadbHHeE HATPY3KH Ha ONODH, AEHCTBYIONIHE BAOJb
OCH IIeuH, IIPH COOTBETCTBYIOUleM OGOCHOBAHHH AONYCKAETCH Nepena-
BAaTh HAa ONODY NPHBOAHOrO OGOPYAOBAaHHS CTaJbHHMH PaCIOPKaMH,
CBA3HBAIOIIHMH ONOPH B YpOBHe ux Bepxa. Ilpy pacuere pacmopox
KpoMe ycundi, ykasasHuX B N. 13.7 raasu CHeI1 11-19-79, caeayer
VYHTHIBaTh VCHJIHSI, BO3HHKAIOMIHE B HHX
0T TeMNepaTYPHHX BO3AEHCTBHI. 8
B ciyuae ycTpoficTBa CTaJbHHX pPAaCHOPOK 2
§X PEKOMEHAYETCS COBMeNaTh C TeXHOAOTHUe- & §~

§

CKHMH rajiepesiMH H NenieXOAHEIMH MOCTHKAMH.
TemnepaTypHnie BO3AeHCTBAS Ha PACIOPKH

npuHEMaloTcH No AanduM raasd  CHull no

CTDOHTENLHOR KIMMATONOTHE H reodH3unKe

20'1080

13.9. MakcumMaspHHE pacyeTHHe Ha- S5
IPYSKH, TC, BePTHKaJbHYI0 Puaxe H rops- o
30HTaNbHYI0 Huaxe, AeACTBYIOMYIO HA ONO- SS

Py NEPNEHAHKYJANPHO OCH [edd, OT Beca
[eqH, TemI006GMeHHHX yCTpoficTB, dyTepoB-
KH H 06XXHTaeMOro MaTepHaJa, MOHTaXHHX
¥ TeMmeparypEux pebopmamnii Kopmyca
Heyd cjAelyeT ONpejensiTh B COOTBETCTBHH Puc, 21
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¢ pacueTHoOll cXeMO#H, yKasanHOfi B, 13.5 raasw CHulIl II-19-79, nps-

HuMasg MaKCHMaJbHOE 3HaueHHe PeakUHH, NOJydYaeMoe Ha ONOpPE NIPH

3KCIHEHTPHUCHTETe OCH Koprnyca I@eud, paBHoM 20 MM, 3afaBaeMOM

noogyepefH0 Ha KaXKAOj OHOPe B BEPTHKAJBHOM ¥ TOPH3OHTAILHOM

HanpaBJIeHHSX.

K BennuuHe ropu3oHTaJibHOA Harpysku H pias  kpafiHUX oHOp
ciaedyeT BBOAHTH KosthHIHEHT Heperpy3kd n=2, a AN <€peAHUX
onop n=|1,

MagciEMaJeHbe DacueTHbhie HarPy3Kd IeUH ¢ KOJAHYECTBOM ONOp He
GoJlee ueTHIpeX AOHMYCKAaeTCd ONpPEReNATb NPH SKCUEHTPHCHTETE OCH KOP-
nyca geqH paBHOM 10 mm.

Pacyer 3kcnepHMeRTa/AbHHX (YHAAMEeHTOB ¢ THOGKHMH CTORKaME pe-
KOMEHJyeTCAA INPOH3BOAHTh IO CHElHaAbHON METOXHKe, Pa3paGoTaHHOM
XapokoBckuM IlpOMCTPOAHMRIIPOEKTOM H peajH30BaHHOfi Ha DBM.

13.10. Pacyer ¢ynAaMeHRTOB H OCHOBaHHsi HEOGXOZHMO INPOH3BO-
AHTb TOpPH CJAeAYIOMUX COYETAHHSX HATPy3OK:

P
1) P=Paaei H=0; Tuae= 2550 1182 (63)]
cos @
P
%) H=Humes P=Pe T=—5, [183 (64)]
05 O

rie Pumare H Huaxc — MakcAMajbHOE 3HAUeHHe COOTBETCTBEHHO BeEp-
THKAJBHOX H FOPH3OHTAJbHOfi HArPY30K HA PacCMATPHBAEMYI0 OHODY,
(I)ilpen;nﬂenoe B COOTBETCTBHH € YKasdaHHAMH 1. 13.9 raasm CHull

-19-79;
P¢ — pacueTHasi BepTHKa/JbHAas Harpyska Ha OHNOpPY, ONpejenseMas
B COOTBeTCTBHH ¢ yKasauuamu m. 13.5 raasm CHull 11-19-79 Ges
yd4eTa ISKCUEHTPHCHTETA IIEYH, TC;
K — 10 Xke, 4TO ® B dopmyne [181(62)].

NprMevsannga: 1. Jax onop, 06G0pyAOBaHHHX THAPOYINOPAMH,
B KauecTBe PaCYeTHOrO 3HAYCHHS rOPH3OHTaJbHOA HATPy3KH, HaOpaB-
JIeHHO/ BRONb OCH meuH, 7, Tc, CleAyeT RPUHHEMATL HauboxbiNee U3
JBYX ee 3Ha4YeHuE, oOnpeAeseHHmx mo Qopmyde [184(62)] m mno
YCHJIHIO B THAPOYHOpe,
2. Pacuer omop Ha BTOpOe coYcTaHHE HATPY30K cCJefyeT NPOH3BO-
JHTb C yueTOM MOMEeHTa, AEeACTBYIONIEro B FOPH3OHTAJLHON IVIOCKO-
CTH OT Harpy3km T, HpHJIOXKEHHOH TOJBKO K OXHOMY H3 DOJHKOB
ONOpH  IIeYH.
PacueT pacnmopok HeoOGXOAHMO IPOH3BOAHTL HA cJeAylolllHe Ha-
TPY3KH:
B KpafiHHX NpoJerax

T = Tuaxc + Tt [134]
B CPEAHHX HPOJeTax
T="Teyu+Th [185]

rie Tiaxc — MaKCHMaJIbHOE 3HaueHHe HArpy3km T wma Kpafinej onope,
onpegensieMoe 1o ¢opmyne [182(63)];

Toynw — cymmapuoe suauenne ycusni T, onpeneaseMux no dopmy.e
[183(64)]. ans omop, pacHONOXKeHHHX OT PacCMaTPHBAEMOro IpoJeTa
B CTOPOHY, NPOTHBONOJIOXHYIO NPHBOAHOR ONODE;

T: — 3HauenHe HarpyskH I, BOSHHKaOUlee B PACNOPKAx OT CpeAHEr0ji0-
BOrO Iiepenajia TEMNepaTyp, onpejenseMoro no ixamauM riaass CHull
IO CTPOHTENbHON KJIHMATOJIOTHH H reofpusHke,
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13.11. dynpaMeHTH NOJA HeUH CcJAeAyeT NPOEKTHPOBATb TaKHM
oGpa3oM, 4TOOH 3HauYeHH§ 9acTOT COGCTBeHHHX BePTHKAJbHHX H FO-
pH30HTAJbHHX KOoJeGaHHH yCTaHOBKH, onpejelisieMHe B COOTBETCTBHH
¢ pacuetHofi cxemofi 1. 135 raasa CHull II-19-79, ornmvanuch He
MeHee yeM Ha 25% OT SHaueHHsT 9YACTOTH 3auenJeHHsi 3yObeB HpH-
Bolda ®, ¢!, BHYHCAGHHOH N0 d¢opmyJae

@ = 0,105 N nog, [186 (65)]

raie N —uHcia0 3y6beB BEHIOBOH INECTEPHH,

Nos — UHCAO OGOPOTOB HeYH B 1 MHA.

Ilpd BHYHCJEHHH YaCTOT COGCTBEHHHX BEPTHKANLHHX W FOPH3OHTAJb-
HBIX KoJIeGaHHi YCTaHOBKY AONYCKaeTcs IIPeACTaBJATh B BHAe Hepaspes-
HO# GaJKHA € COCPeJOTOYEHHBIMH W paclpefejieHHHMH MacCaMH.

CocpesoTouenHbe MaCCH BBOJAATCS B MECTaX PACHOJIOKEHHS ONOp I
BKJIOFAIOT B ceOA Maccy BepxmeR MAHTH, oGopyaosanus H 30% macce
cre (cToex). 3a paBHOMEPHO paclpefic/IeHHYI0 MAaccy OpHHHMAerc#
Macca CTadbHOH 060JIOUKH MedH, (PYTepOBKH, TenJOOOMEHHHX YCTPO#ACTa,
OOKHraeMoTO MaTepHaja H T. N. PaBHOMEpHO paclpefe/ieHHYI0 Maccy
JONYCKAETCA 3aMEHSITh 3KBHBAJEHTHO COCPEJOTOYCHHHMH MAaccaMs.

13.12. Pacuer keqne300eTOHHBIX 3JI€MEHTOB ONOD Ha BHHOCAMBOCTD
CJlefyeT NPOH3BOAHTL HAa HarpysKH, OmpelciseMbie B COOTBETCTBLH
¢ ykasamnsmu 0. 13.10 raasw CHall 11-19-79, nprrumas xo3pdu-
IHeHT neperpy3kn n=0,8.

Koapdnanuedr neperpyskn n=0,8 BBOAHTCA TOJbKO K MaKCHMaJb-
HLIM 3HAYEHHSIM HAIPY30K, T. €. K BeJHYHHAM Pyaxe H Huaxc.

13.13. JneMeHTH XKeJe306eTOHHHX OHOP, B KOTOPHX BO3MOMKHO
o6pa3oBanHe TPEUIHH OT 3HaKONEpEMEHHHX YCHJHH, peKOMEeHIyeTcs
BHIIOJIHATD PEABAPHTEIbHO HANPSIKEHHBIMH.

13.14. Ilaomanb MOAOWBL ONOPH CJAEAYET ONPeAeaTh H3 YCJIO-
BHf AONYCTHMOCTH ee OTPHBA OT OCHOBAHHSI Ha BeJWTHHY, He Ipe-
BHILAIOINYI0 JeTBEPTH HIHPHHH NOXOIIBHL.

[MPUMEP PACYETA &YHIAAMEHTA IIOJ BPAIMAIOUYIOCH
MEYb 3,6X170

‘Hcxoassie nannue,

Hapyxuufi anamerp xopnyca meun D=3,6 M; aaaHa Kopuyca
neun 170 M; udciao omop —7; 4uHCAO 3YObeB BEHUOBOA INecTepH4
N =156; paGouasi CKOPOCTb BpaileHHs MeYH Noc==1,370 06G/MHuHN; yroJ
MEXQY BepTHKaldbio H NPsSMOfi, COeNHHAIOIEA OCh KOpHyca C OCbIO
OMOPHOTO poJiHKa o =30°; TONIHHA CTa/bHOH 06OJOYKH Kopilyca B mep-
BHIX YeTHpex nposerax §=20 MM, B OCTajbHHX Ipojerax 0=32 Mm;
MOJyJb YUPYrOCTH MarepHaia oGosoukn kopnyca Ee=1,8-107 Tc/mM2;
Mapka GeroHa omop M 300; moxysbp ynpyrocts Geroma 2,9-10% tc/m2.

B ocHOBaHHH ONOD 3aJieTaloT IJOTHHe CYIeCcH ¢ MoayJneM aedopma-
uad E=2200 rc/M2.

Ha puc. 22 u3o6paxen obuafi BHJ ycTaHOBKH ((pyHRaMeHTa H Ne-
yu). TIpHBOAHAsI omOpPa HMEET CHCTEMY B3aHMHO NepINeHIHKYJSPHHX
creH TommuHOH 0,4 M ¥ BepXHIOIO NJAHTY ¢ TabapHTHHMH pa3MepaMH
12X12X1 M; ocTajibHHE ONOPH HMEIOT N0 JABe CTEHH CedeHHEM
4,8XX0,3 M, pacnosoXeHHHX B HaNpPaBJCHHH, NepPNEHAHKYJIADHOM OCH
neuH, H BePXHIOI IUIHTY ¢ pasmepamH 4X6X1 M. Pasvepn HHXHHX
NJAHT (NJ0maAb NOJOIIBH ONOP) YTOYHSIIOTCH PacyeToM. NpHBEACHHBIM
HHXe,
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IMopsanok pacuera
OnpenenseM NOTOHHYIO XKECTKOCTb KOPNyca NeYH KaK AJASl CTAJIbHOrO
KOJblIA 10 QopMyae

n D3 6;

:=F s 187
C; c 8 [ ]
rae
D — HapyXHHH AHAMeTp KOpIyca NeuH;

8; — Tommuua craibHOfi oGonoukH. IoayuaeM:
c; =0,666-107 Tc.m?, i=1, 2, 3, 4

¢; =1,067-167? Tc-m2, i=05, 6.

KospuuuenTn XecTKOCTE Kopnyca neud K; onpexensieM ¢ yd4eToM
yKazanui n. 13.6 kak Ias Hepaspe3HoH O6anKu NPH €AMHHYHOM CMe-
H{EHHH [00YepelHO KaXAoH onopH. Pesyapratel pacuera, BBINOJHEH-
noro Ha 9BM, npuBelenn B Taba. 32.

Ta6anna 32
No cn;:r:l.;aheluoﬁ 9 l 3 , 4 ‘ 5 ] 6
Ki, tc/m 4790 6390 ‘ 5610 l 6120 5760

Ko3appHuHeHTH XKeCTKOCTH oNOp ONpEAE/si€M B COOTBETCTBHH C yKa-
3anuaMu 1. 13.6, Jlus 3TOro 3ajxaemcs pasMepaMH HHXKHEX DIJIHT, IpH-
HAMasd MX PaBHbBIMH pa3MepaM BEDXHHX IUIHT,

KospoduumeHTH KeCTKOCTH ONOP B BEPTHKAJBHOM HanpaBJieHHH
Sp; NpUHHMaeM PaBHHIMH K03h@HUMEHTaM KECTKOCTH OCHOBAHHS (IOJ
ONopoit)

SBi = KZi ’
rae

Ky=Cy Fim

7710
Caor = 1,2-2200 (1 +y T)
Mpui=1,2, 3,5 6,7 F,—46=2 w2, Ky = 104.10% Tc/m;

npu i=4 F;=12-12=144 M?, K,4 = 480-10% 1¢/M.

KosdppHuneHTH KeCTKOCTH ONOP B TOPH3OHTANBHOM HaNpaBieHHH
Sri, NepNeHAHKYJSPHOM OCH TIeUH, Onpejle/ifieM C Yy4eTOM YKa3aHHH
. 13.6 no dopmyase [9 (6 mpua. 1)]

1

Sps = ,
v 1 r2 1
+ +
Kxi K(D i Sgl'
B kotopoit  Ky; =0,7Kyi Ky ;=2Cy; J;; h;— BbicoTa ONOpPH.

7* 3Jak. 276 173



4.63
lpn i=1,2,3,5,6,7 J,-=—-12—=72M4, K¢,=625-1031‘c-u

12.123
— 4
= 1728 m*, K,
S3;— K03 )HIHEHTH XECTKOCTH CTeH ONOP B FOPH3OHTANLHOM HANPaB-
JICHHH, NEPUEHIHKYNSPHOM OCH MeYH, BHUHCASIEM KaK JJis ROHCOJBHOrQ
CTEpXKHS

0 — 3E¢ Jo.  3-2,9-10%-2.4,8%.0,3  48-1(¢

;= 3 = 3 = 3

X hci 12 hci hci
KoadrpumuenT KeCTKOCTH NPHBOLHOH oNOPH ompenesiseM 06e3 yueTa

yIPYrOCTH KOHCTPYKIHHH ONOPH,

B Tta6a. 33 npHBefeHH 3HAYEHHS BHCOTH CTeH ONoOp Ae¢i H rOPHU3OH-
TAAbHOR JKECTKOCTH OHOp Sri.

a mpu i=4 Jy= 4= 11500- 103 Tc-M,

TC/M.

Ta6arma 33
Ne onopst 1 2 3 4 5 6 7
fici, ¥ 0,1 | 9,6 9,15y — 16,7¢ 7,86¢( 9,7
Sri, TC/M 3710 | 4060 | 4310 |90-10%| 3360 | 5920 | 3970

Hs rabaun 32 u 33 caezyer, aro yciosHs 1. 13.6 He BHINOJHEHH,
[na BHAOJHEHHS YKa3aHHOTO YCJAOBHSL NOCTENEHHO YBEJHYHBaeM IO-
nomBH 1-#—3-%, 5-f # 7-f omop KO Tex moOp, N10Ka HE GVAYT BHMOJ-
HeHH TPeGOBAHHS COOTHOMIEHHS MeXJAY XXEeCTKOCTAMH KOpIyca NeyH H
onop. B Tabxn 34 mpHBeneHH OKOHYaTEeJbHHE Pa3MepH TOAOLIB OHOP
H X KO03(pPHHHEHTH XKECTKOCTH,

Tabnuna 34

MNe onmopu 1 2 3 4 5 6 7

Paamepn mo-| 4X7 |4X6,5| 4X7 |12%12[4%X7,6| 4X6 4%7
NOUIBH, M

Sri TC/M 6,1-103|5,4-108% 7,1-10%90- 163| 6,7-10% 5,9-103| 6,5- 1(®

Ssi, TC/M 121-103] 113-107| 121.103) 480-10*) 130- 103 104-103] 121103

OnpeneseHne Harpy3oK Ha OMOPH INPOH3BOJAHTCS METOJAMH CTPOH-
TEJbHOH MEXaHHKH B COOTBETCTBME ¢ TpeboBammaMy nn. 137, 139 x
13.10. PacueTHasn cxeMa yCTaHOBKH ¢ yKa3aHHeM A€HCTBYIOIIHX Harpy-
30K NpHBeleHa Ha puc. 23. PesyJsTaTH BHYHCASHHA IO oNpeaeieHHI0
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HArPy30K Ha ONOPH € yJeTOM H 6e3 ydyera SKCHEHTPHCHTETA, BHIIOJ-
HEHHHIX C HCTIOAbL30BaHHeM DBM, a TakKXe Bec omop, BK/IOUYalomuil Bec
CTPOHTENbHHX KOHCTPYKUMHA, TPyHTa Ha oOpe3ax HMXKHeHl IJHTH, Bec
KOMMYHHKaIHfl ¥ T, I, NpuBefiens B Tab6a. 35.

Ta6aunuma 35
M onopu

Harpyzkn . 2 3 A 5 6 ;
Puaxe, TC 421 520 516 618 633 630 423
Hyaxes TC 28 38 50 59 49 45 43
P¢, TC 391 430 399 514 522 527 377
Tsake, TC 97 120 119 143 146 145 98
T, tc 20 99 92 119 121 122 87
Bec omopm,| 264 | 254 | 258 | 980 | 411 925 | 380
TC

TIpoBeeHHBl; TeXHHKO-3KOHOMHUYECKHH aHaJ/H3 NOKa3aj, 4TO0 B AaH-
HOM CJyyae panHOHAaJbHO HCNOJAb30BaTh CTajpHHE DAacHOpKH, C NO-
MOIIbI0O KOTOPHX NpPOJOJbHHE ycuaua T nepefaoTcd Ha MKECTKYIO NpH-
BOJHYIO ONODY.

B ra6a. 36 npuBeneHH pacueTHHE COYETAHHs HArpys3oK ais dyuia-
MEHTa C pacNopKaMH, I'ie BePTHKaJbHHE Harpy3KH OINpPEAeJiCHH C YIeTOM
Beca Omop.

Tabaumma 36
Coue- Ne onopml
TaHBs Harpyasku,
HaTpy- ™ 1 2 3 4 5 6 7
i Prage 685 774 774 | 1698 | 1044 856 803
H 0 0 0 0 0 0 0
9 P. 655 684 657 | 1494 933 752 757
Hyake 28 38 50 59 49 45 43

Ha 3tH coueranns Harpy3OK cjefyeT BHIOJHHTB DacieT Omop 1o
NPOYHOCTH H Ha BHHOCJHBOCTb p COOTBETCTBHH C TPeGOBAHHAMH FJIaBH
CHuIT no mpoektHpoBanuio GeTOHHHX H KeJle306eTOHHHX KOHCTPYKUHA,
a TakXe NIPOBEPKYy OTPHIBA IOXOUIBH OHNOP OT OCHOBAHAA NPH HX BHE-
LIEHTPEHHOM Harpy>XeHHH B COOTBETCTBHH ¢ TpeboBanmsmMu i1. 13.14.

Pacyer pacnopok NpOH3BOAHM p COOTBETCTBHH C yKasauHsAMmHE 0. 13.8
u 13.10. B ta6a. 37 npuBeleHH ycCHJHs, BO3HHKAaIOIMHE B PacmopKax C
y4eTOM TeMIepaTypHHX BO3JcHcTBHE NpH paboTe meum.

Iloa6op cedenuit pacimopok cjaelyeT NPOH3BOAHTH B COOTBETCTBHH C
Tpe6oBanusmu raasi CHHII N0 NpOeKTHPOBAHHIO CTaJBLHHX KOHCTPYK-
uKf Ha ycHJHsl, ompefedseMue Taba. 37, K KOTOPHIM HOJIKHH GHTH 10-
6aBJeHH YCHJHS, BO3HHKAIOIIHE B PAaCIOPKax OT CPeNAHEeroA0BOro Ie-
penajaa Temmeparyp AJs pafioHa CTPOHTEJLCTBA.
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Tab6auna 37

Ne upoaera l 1 ‘ 11 Hl’ 1v \' Vi

Ycuana B pacnopkax, Tc 97

189 | 281 i 330‘ 269 | 98

JunaMuyeckuil pacuer ¢yHhRaMeHTa

Pacuetnas cxema ajsi onpefleieHHs 9acTOT COGCTBEHHHX KoJeGaHH:
ycTaHOBKH NIpHBeAeHa Ha pHc. 24. B Tabu. 38 npuBegennl 3HaueHus
TPexX NepBHX 9aCTOT, BHUHCJACHHHX ¢ noMompio IBM Kak aast Ganku C
COCPENIOTOYEHHHMH MACCaM# H YNPYFAMH ONOPaMH.

Ta6amnga 38
Kpyrosas wacToTa coﬁ::'rnennux xoneGanuil,
Pt
HanpaBnenue xoneGaunii
1-a I 2-a 3.3
BepTukanpHoe 32,7 34,5 36,9
I'opuzonransnoe 10 10,6 11,3

Yacrory sauennenuss sy6pes HNpHBOZA BHuHCAseM BO (QopMyae
[186(65)]

o =0,105.156-1,375 = 22,5 ¢},

3natenne o OTNMYALTCA OT 3HARECHHA COOGCTBEHHBIX 9acTOT Koxeba-
Huft ycranoBkE Goaee wyeM wa 25%, T. e Tpe6opanusa n. 13.11 punoa-
HCHH,



ITPHJIOKEHHE 1

MeToaHKa onpencaeHHs YUpyrux H AeMndupyOmMX XapaKTePHCTHK
€CTECTBEHHOTO OCHOBAHHA IO Pe3yJbTaTaM IKCMECPHMEHTOB

DKCllepUMEHTANBHOE  ONpejlesieHHe  JHHAMHYECKHX  XapaKTepHCTHK
rPYHTOB OCHOBAHHS DEKOMEHAYETCS HPOHIBOAHTL AJs OTBETCTBEHBHX
06beKTOB, Ha NPOMHILJIEHHHX IVIOIMajgKax, rae OyAeT BO3BOJAUTHCS
6oabliI0e 4HCA0 (YHAAMEHTOB MAaIIHH C JHHAMHYECKHMH HarpyskaMu
#au 0GOPYNOBAHHsN, YYBCTBHTE/NBHOrO K BHOpanusM, DKCIepHMEHTAJb-
Hnle paborsi AOAMHKN HPOBOAHTHCA IO CHENHAaNBHO Pa3paboTanuoh
AporpaMMe ¢ YyYe€TOM THAA H MOULHOCTH YCTAHAB/JAHBAaEeMHX MAalIHH H
OGOPYAOBaHHSA, HX pasMellleHHs H MECTHHX TPYHTOBHX YCJOBHIi.

[na onpeldeniendss AHAaMHYECKHX XapaKTEPHCTHK TPYHTOB IPeH-
MYIIECTBEHHO PEKOMEHAYeTCs HCIOoJb30BaTh:

a) cso6oannle KoJeGaHHA CHENHaJbHOTO ONHTHOrO (yHAaAMEHTa
(wtaMna), Bo3OyXaaeMuie BepTHKaJbHHM yRApOM;

6) BHHYXJeHHHe KoJe€OaHHR onHTHOrO (QyHnaMeHra, Bo3OyXKiae-
Mble BHGparopoM, ¢ 06palOTKON ONHTHHX AAHHHIX O MOAENH TPYHTO-
Boro ochopanus Buukaepa — Dofirra;

B) BHHYXIeHHHe KoJebGaHHA ONHTHOrO (yHAaMeHTa, BO3OyXkaae-
Mue BHOPaTODOM, C oOmnpeae/eHAeM KOMIJIEKCHOR fIOAATJHBOCTH OCHO-
BaHH (nmepefaTOYHOH (YHKUMH) B 33BHCHMOCTH OT 4YacTOTH,;

I') BHHYXK/JCHHHE KoJiebaHusi ONMHTHOTO (YHAAaMEHTa H OKpYyXKalolje-
ro TpyHTa, Bo30yXjJaeMHe BHGPATOPOM, C NOCJEAYIOUIHM ONpe/eJieHH-
€M pacyeTHHM INyTeM AHHAMHYECKHX XapaKTePHCTHK TPyHTa OCHOBa-
uHa GoJibliepasMepHoro GpyHaaMeHTa.

Meroan HCNHTAaHHA, [epeyHcJAeHHHEe B HI. G—T, HCHOJAbL3YIOTCA
NpPH NPOEKTHPOBAaHHH (YHAAMEHTOB MAIIHH ¢ INEDHOJHYECKAMH Ha-
rpyskamMu. MeTofHKa HCOHTaHHHA TO IO, B, T NO3BOJAET ONPENEHTD
JHHAMHYeCKHe XapaKTePHCTHKH oCHOBaHHS (yHIaMeHTOB MallHH B HIH-
POKOM JHAIla30HE YacToT.

OnpejesieHHe NHHAMHYECKHX XapPaKTePHCTHK TFPYHTa MOXeT GHTh
OPOH3BEREHO TaKXe N0 JAAHHHM CBOOONHLIX HJH BHHYXJIEHHHX KoJje-
Oannii (yHAaMeHTOB HAeHCTBYIOMHX MAIUHH (MOJOTOB, KPHBOIIHIHO-
IIATYHHEX MEXaHH3MOB K Ip.),

IIpu oTcyTcTBHH BO3MOXKHOCTH NPOBEIeHHsT AWHAMHYECKHX HCIHITA-
HHH JJIs1 ONpe/lefieHHS! XaPAKTEePHCTHK XKEeCTKOCTH MOTYT OHTb HCHOJb-
30BaHH Ppe3yJNbTATH CTaTHIECKHX HCOWTAauHH ONNTHOrO (QyHAAMEHTa
10 ONpeJeJeHHI0 ero yNPYrof OCaiKK RPH MHOTOKPAaTHOR Harpyake
BO3DACTAKUIHMH CTYNEHAMH ¢ INoOCJeAylollel pasrpyskof, ias mnpea-
BapHTEJbHOH OLEHKH XapAKTEPHCTHK XKECTKOCTH MOTYT GOHTb HCIO/b-
30BaHH TaKxXe /a60paTopPHHEe MeTOAH ONpelleJieHHs YHPYTHX Xxapax-
TepHCTHK (MOAyJas ynpyrocrn u koadoduusenra Ilyaccona) oGpasnos
rpyHTa.

BoiGop METOAHKH HCIHTaHHA TIPOH3BOAMTCS, TJAaBHHM o6pa3oM, B
3aBHCHMOCTH OT OTBETCTBCHHOCTH 00GbeKTa W TpefyeMofi cTemews ToY-
HOCTH De3yJIbTAaTOB HCHOBITAHHA, XapakTepa AHHaMHYECKHX HarpysoK,
HaJHYHA O000PYAOBaHHA H aNNapatypH H INp.

MeTonuka HCOHTAHHA, COOTBETCTBYIOWAs I, T), pacHpocTpaHser-
€ Ha cJyYaH, KOria ¢yHIaMeHTH MAUMH BO3BOASATCH Ha ©CTECTBEH-
HOM OCHOBAHMH, CJOXKEHHOM IecYaHHMH HJIH TJHHHCTHMH TIDYHT4MH,
32 HCKJIOUEHHEM HJIHCTHX, 3aTOpGOBAaHHLIX H BEYHOMEP3JHX DPPYHTOB;
npH 3T0M (YHAAMEHTH YCTPaHBAIOTCA He3araAyGJeHHHMH JHGO MaJjo
3aray0JieHHLEIMH,
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Jlas noneBHlXx HCNHTAaHRA rPyHTOB MOFYT OHTHL MCNOAbL30BAHN Das3-
JIMYHBle KOHCTPYKUHH ONHTHOro ¢yHaaMenTa (mrtamna), HawmtGoaee
NpUEMJEMHMY Aasi AHHAMHYECKHX HCIMWTAHHA SBASIOTCS HHBEHTapHHe
BHOpPOMITAMNH  KOHCTPYKHHH Jlennurpanckoro TICIT, Joneukoro
IICHHUHIT uan HHUHMOCIIa, 0CHOBHHMH 3/IeMEHTaMH KOTOPHX sBJS-
I0TCA ONOPHAadA IUIKTR, BHOGPATOP ¥ NAHTH NPHCPysa, ITO3BOJSIOMIHE
H3MEHATb CTaTHYECKOe JABJEHHe N0 NOJONIBe LITAMNA NpPH NOCTOSH-
HO# COGCTBEHHOH uacTOTe KOJeGaHHA CHCTEMH HJH H3MEHATL cO6CT-
BEHHYI0 YACTOTYy TPH INIOCTOSHHOM CTaTHUECKOM [aBjleHHd. Ilnomans
HOROWIBH ONOPHOA NJHTH Fm=0,5 M2 Koncrpykuda nozobmoro BHG-
poliTaMna IoKa3aHa Ha pHC. 25.

Hiamepenue mnapamerpoB  KoneGaHHR
Npd JHHAMHYECKHX HCOHTAHHAX OCYHIECTB- L g
JIETCA {IOCPeJICTBOM KOMIIJIEKTa BHOPOH3- =
MepHTeNbHOR annapatype, BRIOUaOmed
ocussiorpagp W BHOPOZATYHKH, B HACT-
soctH, M1-001, BAIHKn u ap.

OcCOGeHHOCTBI0 METOAWKH NpOBefeHHS
SKCHEPUMEHTOB MO METONYy NepeRaToTHOH [eNiNe) Z
¢GyHkuun (5. B, T) ABJAETCA H3MEPEHHE H =
BCHOMb30BaHHE INPH BHUHCJAeHHAX (asu %1— = 1
pa3HYHEX MO CBOeH (H3HUECKOH HPHPOAE m
Beanuun. I1oaToMy NpuUMeHsieMHH H3MEePH- ,

TeNIbHWA TPAKT CAeNyeT TapHpoBaTb HeE Puc. 25. BuGpomTamm
TOAbKO ¢ Hesblo MOCTPORRHS €ro aMmmry- " o W0 o,
AHO-9AaCTOTHOA XapaKTePHCTHKH, HO M ®a-  yameputenvHble  mprcnocob-
30-vacToTHO#, Orcuer capura a3 NPOH3-  JeHHs; § — NJANTH DPUIPY3a;
BORATCA OT GasH BoaMyllaomek CRAx % — pAGpoMammsa; 5 — npy-
BHGpPaTopa, NpPHHHMaeMOl DaBHOR HVAIO.

MomMenT BpeMeHH, KOrga BoOaMVilaiomias

CHJIA MAaKCHMaJibHa, DErHCTPEPYETC ¢ NOMOIIBIO CIIENHaJIbHOTO IPHCIO-
co6renusd, HauGonee npocTas KOHCTPYKIOMA TAaxoro <daszoMepa® cOCTOHT
H3 HMHAYKLUMOHHOA KaTYLIKH, HENOABHXKXHO 3aKDenJieHHO# Ha Xopluvce
BE6pPaTOPa M COCAMHEHHON C raJbBaHOMETPOM, HMEIOIHM BHCOKYIO CO6-
CTBEHHYIO UaCTOTY, ¥ MAaTHATA, VCTAHOBJEHHOro Ha OJXHOM H3 JRebaJaH-
cOB JIH0O BpallAIOIIUXCA BAJOB.

Mertoauka npoBemeHHs HenbTauuft W 06pabOTKM NOAYYEHHHX RaH-
HHX [0 NepegHCAeHHHX phllle cnoco60B COCTOHT B CAEAyIOIleM.

ﬁa

NS S

Il

\

Caoboaubie KoneOanHsi ONBITHOTO yHAaMEHTA

CroGoanbie KoseGaHusi onuTHOro ¢yniamenta BO3BYXAalOTcs Bep-
THKAALHHM YyZapoM (cOpachiBaHHeM Ipysa, yJAapoM KyBaiage H T, IL).
B xawecTBe ombiTHOro (yHRaMeHTa MOryT GHTL HCIOJNL30BaHH Mac-
CHBHH{ 6JOK C NJOMmAnbio NOJOUIBH Nopafka 1 M2, a Takxke ¢yHla-
MeHTH [efACTBYIOUIHX MauwiHH ¢ HMIOYJAbCHHIMH HArpy3KaMu, HanpHMep
KY3HEUHHX MOJOTOB, BO3BEJeHHHX Ha AHAJOTHYHHX HCIHTHIBAEMHM
rpyHTax.

on
3navennst KoxdguiuHenta ynpyroro paBHOMepHOro cXatua C, H

Ko3(GHUKENTA OTHOCHTENLHOrO NeMIpHpOBaHHA Eo"  OnpelensiioTCs

NpE 3aNACH BEPTHKAAbHHX CBOGOAHHKX KoneGauufi mo caexywomldu dop-
MyJlaM:
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(472 + %) Qou

c = ; 188
2 Tgn Fon g [ l
i
onm __
= Vier (189}

rae Qon, Fou — COOTBETCTBEHHO BeC, TC, H IJIOHIaAb NOAOWBH, M2,
OnuTHOro hyHaaMeHra;

Tou — neprof CBOGOAHHX KoOJeOaHHi ONLITHOrO QyHIaMeHTa, ompe-
nejsieMbli Mo BHOpOrpaMme;

A
d=ln 71—_":‘— JOrapHOMHUYCCKHH JeKPEeMEHT KoJsiebanuii;
-1

An/An 4 — OTHOWIEHHe ABYX NOCHAEXOBATENLHHX AMIVIHTYA, H3Mepse-
MHX 1o BHOporpamme.

Benuunan Ton u An onpemensiotcs no nepBoMy BCJeCKy Ha 3a-
NHCH KoJeGaHuil NpH HCIOJbL30BAHHH Pe3yJbTaTOB ONHTOB IJs IPOEK-
THPOBaHHA (YHAAMEHTOB MallHH C HMNYJIbCHHIMH HAaTpy3KaMu, U 1O
cpelHed YACTH 3aNHCH I[IPH HCNOJb3OBAHHH pPE3YJAbTATOB ONHITOB AJis
NIPOEKTUPOBaHHS (YHIAMECHTOB MAaWIHH ¢ NEePHOJHYECKHMH Harpyska-
MH.

Briny:KkaeHHble KojgebaHHs1 OonbITHOrO (pyHaaMenTa

a) OmnpeneneHHe NHHAMHYCCKHX XaPAKTEPHCTHK OCHOBAHHA MO pE30-
HAHCHHM K0JIeGaHHSIM OUBITHOTO (byHIaMeHTa.

Hcnurangst onumrtHOoro ¢yHAaMeHTa NPOH3BORATC INpPH Bo36GyXKie-
HHH 3SKCUEHTPHKOBHM BUGpDATODOM BePTHKAJLHHX KOJae6aHHH pasJiny-
HOH yacTOTH . Jlasi HCHHTaHHj PEKOMEHRYeTcs HCHOJb30BaTb HH-
BeHTapHHH WTaMI, MOKa3aHEHA Ha pHc. 25.

B npoumecce HenmrTaHn@i BO36YXKAAIOTCA M PETHCTPHPYIOTCS  Peso-
HaHCHbHie KOJeOaHHA ONHTHOTO (yHAamenTa (HJAH  BHGpOWTaMOa).
MoMeHT pe3OHARCa COOTBETCTBYET yray ciABHra a3 MexJy BO3MYy-
maomeji CHJIOH H NepeMellieHHeM pasHoMmy 90°.

OGpaGoTka pe3y/bTATOB ONMWTA BeJeTCS KaK [Js CHCTEMH ¢ oAHOR
CTeNeHbI0 CBOGOAHW B PAMKaX MOJAENH IPYHTOBOTO OCHOBaHHS BuHKJe-
pa—®oiirra, NpHAEMA% KO3(QPHUHEHTH XECTKOCTH H AeMIMPHPOBAHHS
HE3aBHCHMBIMH OT YacCTOTHI,

on
3nagenHs Kod(duuHeHRTOB ynpyroro paBHoMepHOro cxatha C

144
H OTHOCHTENLHOrO JEeMIGHDOBAHHA Eg AJS YCTAHOBHBUIMXCS KOJe-

Ganuii onpegeJsioOT NO DPe3yAbTATAM HCIHTAHHA H3 CAEAyOH[AX BH-
paXeHH#:

Qon A2
n__ ) 2P,
e [190]
S, LS (191]

2 T 2Qun A
on__

rae Azp, A zp— 9aCTOTA PE3OHAHCHNX BEPTHKAIBHHX KOJEOARH{ OTHIT-
Horo ¢yngaMeHTa (BHOpOMITAMNa), c—!, H COOTBETCTRYIOIIAR eH aMm-
JHTyja, M;

Qot — MOMEHT IKCHEHTPHKOB BUGpATOpa, TC- M;

g=981 Mm/c2,
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YacroTy A:p DeKOMeHAYeTCs NO BO3MOXKHOCTH TNOAGHPAaTh pPaBHOK
4aCTOTE BHIHYXKIEHHBIX © KoJebaHH DpoeKTHpyeMoro bdymnamenra. B
cjydYae HCIOJb30BAHMS HHBEHTaPHOrO ITaMIla 3TOT NOAGOP NPOH3BO-
AHTCA TYTeM YCTAHOBKH Ha ONOPHYIO MNJHTY INTaMNa COOTBETCTBYIO-
lero KoJIMyecTBa MJAHT IIpUrpy3aa.

Ilpy nNpoBeACHHH HCHLITAHHH cpellHee CTATHYECKOE JaBJEHHE TOX
NOAOIIBOjf ONBITHOrO (yHIaMEHTa DEKOMEHNYeTCs IPHHHMATL PABHBIM
CpeJHeMYy CTaTHYeCKOMY JaBJeHHIO NOJA NOACIIBOA NPOSKTHPYSMOTo
¢pyniaMenTa

IIps ucnoJB30BaHWM WHBEHTApHOrO INTaMna Tpebyemoe JaBieHHe
HOA HOROWBOH ONHTHOTO (yHAAMeHTa CO3ZaeTci BecOM ONOPHOA ua-
CTH lUTaMNla # BAGDOU3OJIHPOBAHHHIM IIPHIPY30M.

Amnanryxy A" koneGaHHEi ONNTHOrO (yHNaMeHTa pPEROMEHAyeT-
¢Sl NOAGHpaTh, HM3MEHsisi MOMEHT ISKCHEHTDHKOB BHOpaTtopa, M3 YCJO-
BHSI, YTOOH CpeAHHe JAHHAMHYECKHe JaBJeHHA N0J WTaMIOM H NOX
NpoeKTHPYeMBIM (yHZaMeHTOM OB IIpHMEDHC paBHHMH, B artom
cayuae

C
A" =4, _?:n__ ’ [192]

rie A, 7 C,— aMnarTyAa KoneGaHuft H KOS(MGHIUHEHT yOmpYroro pas-
HOMEPHOrO CXKAaTHsl TPyHTa HLJs NpOeKTHpyeMoro ¢QyHiamenta, mnpel-
BapHTeJbHO oOIpefieiseMble pDacueTHHM NyTeM B COOTBETCTBHH C Tpe-
Gosanusimu CHrIL.

6) OmnpenesieHHe AHHAMHYECKAX XapaKTEDHCTHK OCHOBaHHg IO Me-
TOIY nepeAaTouHofl GyHKIHMU.

Wcnsitauuss onuTHOrO ¢QyHAamenta (BHGpoWITaMna) DPOA3BOAATCA
OpH BO3OYXKJIEHRH 3KCUEHTDHKOBHM BHOpaTOpoM BHHYXKACHHHX Bep-
THKAJIbHHX KoOJeOaHHj DAa3JMHIHOMN JacTOTH ®.

B npounecce onHTa NpPH PasAMYHHX 3HAYCHHSAX YACTOT BHHYXKAEH-
HHX KOJeGaHHH @ H3MepslloTCA COOTBETCTBYIONIHE HM  aMIJRTYAH
BeDTHKAJbHHX KoJieGanuii ¢yHAaMenta A.(®), cHia DeaKkUHd DPYHTA
noa noxowBo# ¢ynnamenta R:(®) u capur ¢asm MeXay peaknued
TPyHTa H NiepeMellleHHeM PyHiaMenta o (o).

_ Kosddumuenrsl ynmpyroro paBHOMepHOro cxkaTHs C: H OTHOCHTENb-
HOTO AeMNHPOBaHHA &, HAa OCHOBaHHMH IIONYYEHHHX IAHHNX BHIYHC-
JIAIOTCS IO (popMyaM:

Co" (@) = R, (0;);::; (o) . [193]
B () — R, (@) sina (@) ’ [194]

20 A (0) V C (@) Fon Mon
rze Fon — nJomiage NOXOWIBH ONHTHOTG (YHAAMERTa, MZ;
Mox — MAacCa ONBITHOR YCTaHOBKH ((yHAaMenta ¢ BuGpatopoM), TeX

Xez/M.

TIpH OTCYTCTBHH ONMTHMX 3HauehHi R:(®) 7 o (®) OHE MOFYT
GHITh BHYHCJAEHH MO (GopMylaM:

R, (0) =P (0) V¥ (0) -2 ¥ (0) cosy (@) +1; [195]
_ siny (o) . 196
) = arctg ¥ (@) +cosy (0) [196]

a (©
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4A; (0) @ mon
— N 197
P (@) 11971
rie y(0) — caBar (asw MeXAy BO3Myllaoliedl CHIOR H NepeMelleHH-

eM, H3MepseMHH B IKCIEPHMEHTE;
P(w) — Boamymiaiomas cHiaa Bu6paTopa, 1Js 3KCUEHTPHKOBOTO BHOpa-

TOpa onpeseiseMas no dbopmyne

¥ (o) =

P (@) = —9;—"’— ot [198]

TIp#x HCNOAb30BAHHA INePeYHCAEHHHX BHINE METOAHK NEPexXof OT
OMHAMHYECKMX XaDAKTEPHCTHK ONHTHOro ¢GyHaaMeHTa K NPOEKTHpye-
MOMY TNPOM3BOAHTCH PACYETHHM IyTeM, HCMOAB3ys (opmynsl [49(4)1 #
[67(12)]. 3navenuss C: u E: AN npoeKTHpyeMoro ¢ysjaaMeHTa onpe-
IeJISIOTCA NPH 5TOM H3 COOTHOWIEHHH:

1+ V FolF
—_— 199
1+ VFolFom Li%9)

EZ__EOH v.ng_ [200]
= §&; Pcp ,

rie F—mnjaomaib NOAOWBH NDOEKTHpyeMoro (yHmaMenta, M2:
Fy=10 m2;

Pcp, Pop — CPelliee CTATHUECKOC AaB/CHWE HA TPYHT NOA MOJOMBOf,
COOTBETCTBEHHO INPOEKTHPYEMOro H ONKTHOr0 (YHAaMEHTOB, TC/MZ.

B) Onpenenenne JHHAMHYECKEX XapaKTeDHCTHK OCHOBaHHSI H Ia-

paMeTpoB KoJeGanHii GoJblilepa3MepHOro (HyHRaMeHTa

Jlas  OoTBeTCTBEHHHX OOBEKTOB CO 3HAYHTEJLHHMH pasMepaMn
¢ynnamentoB (Gosee 100 M?) npoOrHo3HpoBaHHE XapPAKTEPHCTHK XKeCT-
KOCTH H AeMO(HPOBaHHA NPOH3BOAHTCA PACUETHO-IKCIEPHMEHTANbHHM
NyTeM, HCOOJb3ys Ppe3yAbTaTH 3aMepa KoseGaHHE ONHTHOro IITAMNa
H OKpY3Kalolllero rpyHTa, po3byKaaeMHX BHOpaTOpOM.

OGpa6oTka koJebaHufi ONWTHOrO IITAMIA INPOH3BOAHTCI HA OCHO-
B€ HCNONbL30BaHHS KOMIUIEKCHOH nepelaroyHoli  ¢yHEmur fo(o)=
=A:(0)/R.(®w) cHCTeMH HeBeCOMH[ UITaMO~— IPYHTOBOE OCHOBaHHE,
XapaKTepH3yOlleli AHHAMHYECKYI0O NOJATIHBOCTb ocHOoBanhg, [lefer-
BHTE/JbHAS H MHEMasi gYactH OyHKUHE fo(©) ONpenejsioT COOTBETCT-
BEHHO JKECTKOCTb H HAeMnHpPOBaHHE OCHOBAHHA B 3aBHCHMOCTH OT
HacTOTHL

Ilsomans OCHOBaHES TPOEKTHPyeMoro GoJbillepasMepHoro ¢GyHAa-
MeHTa DpasbuBaercss Ha N sueek, pa3MepH KOTOPHX COOTBETCTBYIOT
pasMepaMm ONBITHOTO INTaMIa.

Ha Mecte BO3BefeHHS NpPOEKTHPYeMOro ¢yHIAMEHT2 NpPOH3BOLAT-
Csi HCIBITAHHS ONHTHOrO thyHIaMenta (BHGpomTaMna), KaKk H B MeTO-
IMKe, H3JoXeHHo# g N. 6). [Ipu atom B npouecce ONMHTa NPH Pa3iHI-
HHX 3HadeHHAX 9acTOT BHHYXACHHHWX KOJeGaHHA ® H3MepsIoTCs
App (@) — aMIVMTYAH BePTEKAJbHHX K0JeGaHHH ONHTROrO (GyHIaMeH-
Ta, YCTAHOBJIEHHOrO Ha Y9JacTKe X, IIPH DasJHYHHX TacTOTax;

Ajp (®) — aMIVIHTYAH BePTHKAJMbHHX KOneGaHHii TIpyHTA B LEHTpe
j-TOrg yuactka, OoT (yHAaMeHTa, YCTAHOBJEHHOrO Ha yiactke k;
Rr(®@) — aMIJIATYAH paBHOAGHCTBYIOULCH KOHTAKTHHX HANpsXKeHHA mox
NOAOWIBOH ONHTHOro QyHIaMeHTa;
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a;x (®) — capur Gasm Mexny paBHoxeficTByomlel Rp(w) H nepeme-
uenneM A (@).

Bemuunna Re(®) AomKna u3MepsThCcH Mecno3aMH. B cayuae or-
CYTCTBHsA TaKo# BO3MOXHOCTH HEOGXOI[HMO H3MEDHTDL BCJHUHHE
vee(®) — caBura $as MeXJy BO3MYLIAONlefi CHJIOK H NepeMellleHHeM
mraMna 3 o;x(®) — cABHra (has MeXIy nepeMeleHdeM (pyHA2MeHTa-
WITAMIA H COOTBETCTBYIOINeH TOUKH IoBepxHocTH rpysta Toraa o;x(w)
pHUncasercs 10 Hopmyne

Ui (®) = ajp (©) + ape (0), {201}
cie ogr(w) — cABET (a3 Mexnay Ru{®w) H Asn(®).

3uazenua Ru(w) # axn{®) onperensiorca npH 3tomM no dopmyraam
[195]—([197], npHBexeHHHM B M. §) HACTOAIErc MNPHJIOKEHHA.

Ha ocHOBaHHH ONMTHHX ZAHHBIX AJAS KOHKPETHOTO 3HAYEHHS 4acTo-
T KOneGaHHf o BHYHCJAAIOTCH SKCHEPHMERTaJbRbe (YHKUHH BJIASHHSA

Aj (0) o
8 (0) = Re (@) [cos @jp (®) +isinap (@)]. {[202]

3atem Ha OBM pelaercs cHcTeMa JuHeAHHX ajsrefpaHdeckKHx ypas-
HeHHH ¢ KOMIJIEKCHHIMH Ko3thduuuentamu:

N
X, Xe (@) B (@)=fo (@)

k=1
N [203)
> Xe (@) =1,
k=1 ]
rae
j=1,2,... N;
fo(®) =f1 (0) +ifs (0); }
[204)
[fo (@) 1=V L (@) B+ {2 (@) 12

PetleHueM CHCTeMHB ypaBHeHH# sBasloTcA Xa(®) — pasHOAeficTBY-
JolllHe KOHTAKTHHX HanpsKeHHH, PRJICKEHHBIX K PA3NHIANM fuedKaM,
nepesarognas QyHkuHA fo(®) OCHOBaHHA NpOeKTHpPyeMoro 6oJblliepas-
mepaoro dvapamenrta (I1®) B ee koMnoHeHTH [1{®) 7 fa(®).

Ko3pQuunenT ynpyroit IKEeCTKOCTH OCHOBaHHA  IPOEKTHPYEMOro
dyupamenta K:(®@), tc/M, # xo3bduOHEHT YOPYroro paBHOMEPHOTO
cxatua C:(w), Tc/M3, onpepeasior no GopMyaam

f1 (@)
K, (@) =—7——"T—; 205
AT (201
Cz ((l)) = Kz (m)/F!
rae, F — nnomaagp ROXOMBH TNpoeKTHpyeMoro ¢yHnaMeHnTa, M2,

Kosbdanuentst aemndupoBanna B:(®) H OTHOCHTEILHOrO AeMidu-
posanus £.(®) onpexessiOTCs COOTBETCTBEHHO TO ¢GopMynam:

—f (@) 1206]

B ) =T (@
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B0 _ ‘

rie m* —- vacca NPOEKTHpyeMoro ¢ymiamenta ¢ MallHHOH.

AvnauTyry KoaeGaHuii THPOGKTHPYeMOro GoJbillepasMepHOro ¢yn-
JaMeHTa M 3JMOPY KOHTAKTHHX HANpsKeHHH, TeAcTBYIOIHX TO €ro
fnonomse, MOXHO ONpefeHTh NO NoJydeHHHIM 3HadeHHAM Xn(®) H
o(®)
Amnantyna koaebaumii Ao(®) u cuasur dasn y(©) MeXny Aedcr-
Byolie HAa NpPOCKTHPVeMHHN (yHXaMeHT CHJOH M ero nepeMelieHHEM
onpeneasiores no bopMmyaam:

[l (@) + 1/ (@) ]2 .
Ay (0) = P (0) VU —m* wzlfl (0) )+ (m* 0% [z (0)12° [208]
f2 (@) . 12091

®) = arct
V(@) =arcle ey —mr @ (U (@) + s ()
PaBHOZefCTBYIOIYI0 KOHTAKTHHX HanmpPfAXeHHA Mok NpPOCKTHPYEMBIM
(yHIAMEHTOM ONPeAeAsioT N0 (opMyne
4y (@)
R (@) = [210]
Vih (@) P+ 1 (0P
Pacnpenesende KOHTAaKTHHIX HalpsKeHHA N0 suedkaM MOAOLIBH
apoekTHpyeMoro dyxjiaMenTa onpeiensercs GopMmynoi
@) Xp (0
R (0) X (0) . (211
Fr

0 (0) =

llpumep npornosupoBanus koxeGanuii GoabmepasmepHoro (pysHaamenra

ITo onbTaM € MaJHM IUTAMIOM  HPOH3BECTH  NPOTHO3HPOBaHMe
ypOBHS KoJeGaHHH MaccHBHOrO XKese300eToHHOTO GyHAaAMEHTAa NOAR
MallHHy H ONPeNeJHTh KOHTAaKTHHE HaNpsKeHHs, AEACTBYIOIIHE o
ero IoJoliBe,

Hcxomnaa wuvpopmanns (pHc. 26) noayyena H3 ONHTOB C HHBEH-
TapHHM BHOPOIITAMIOM, HMeOmlHM IUolmiafs nomomsw 0,5 M2, Hawme-
pssiich KojieGaHHA COOTBETCTBEHHO LITaMOa H ToueK NMOBEDXHOCTH IPYyH-
Ta Ha Pas/HYHHX OT ero uentpa paccrosumsax (1=0,75; 1,2; 2,5; 6,5 M);
UOBITH NPOBOAHJMHCL B KOTAOBAaHE, rAe BHOCACHCTBHH OyIeT BO3BelEH
MAaCCHBHMI (yHIaMeHT.

[lpouenypa onpeieleHus AHHaMHgeckux OYHKDHE pauAHHa O (o)
CBOAUTCA K cleAywoiiemy, [liomiaab ONHpaHHS HOPOCKTHpyeMoro ¢ys-
AaMeHTa B COOTBETCTBHH € Pa3MepOM IOJOIUBH BHGPOUITAMIA PAa30H-
Baercs Ha 49 siweek (puc. 27).

CunTaercs, 4TO INTAMN NOCJCAOBATEJbHO YCTAHABJAHBAGTCH B KaX-
105 sAuerke, M3 rpadukoB pnc. 26 B 3aBHCHMOCTH OT DAaCCTOSHHSA
MeX/[y LEeHTPaMH sueeK B H j onpefensiorcs  BeauuMHN A;x(w) H
a;x (). 3ateM no dopmyne [[96] onpenensorcss 3HaYeHHS Unx(®) H
CYMMHDYIOTCA €O 3HaYeHHsIMH O, {®)}. Iloaydennnle 3HaueHHA Ajx(w)
u a,p(@) (cMm. dopmyay [2017) HCNOABL3YEM RAf  ONpeAeherus
6;: (@) no ¢opmyae [202].

HanpuMep aast ciaygas, xkorja INTaMO YCTAHOBJEH B guedke 1 mam
yacToThl KoJje6anuit 10 Tu, ameem
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Puc. 26. Fpadukm 3aBu-
CHMOCTH AMOAXTYAN (4)
n dasst (6) koaebanuii
NOBEPXHOCTH TCPYHTA  OT
PACCTOSHHA N0 HCTOUHHK?
BO30y X peHns

\10, %}._
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A11=6,0'10-_6 M, (_1:11:0,
A =2,74-1075 u, = — 21° 26,
A =1,31-107% u, Qs = — 44° 247,

-----------------

.................

A 49=0,0335-10"% m, @ ,=—188°2%

Ilanee cocraBisiercs CHCTEMa YpaBHeHWHA

49
2 Xp Ojp = fo3
k=1

49
D xp=1

k=]
s j=1,2, ... 49.

B peayabrate peileHHd 37Ol cHCTeMH Ha DBM ompenensiiotcs 3Ha-
YeHHH KOHTAKTHHWX YCHIHH Xp, OTHECEHHHX K eJHHHUHOR peaxkuHH &
JEeACIBYIOIIHX NO y4acTKaM pa3GueHHsi, H KOMIOHEHT [epenaToYHOi
oyukuun (T11®) fo. iy uwactorm xosebanuit 10 T'u nuayueno:

f1=1,772-10"% M/1c, fo=—2,03-10"° m/tc.

3naueHHs X, IJg CedyeHHH, YKA3aHHHX Ha puc. 27, creldyiolne

X1=0,0478 —0,0209 ¢, Xa5 = 0,0113 + 0,00441 ¢,
Xy =0,00796 1+ 0,00932 i, X3 =—0,0478—0,02091,
X173 =10,0113 40,0045 i, Xea =0,0275—0,00316 ¢,
Xoo = 0,0283 —0,00408i, X, =0,0283 —0,004151,
Xoa = 0,00962 -+ 0,00668 i, Xg¢=0,0283 —0,00408 i,

Xoq=0,0113 4 0,00445 i,

ITo ¢opmyie [209] ompedensiercs aMmuuTyZa KoneGanHA ¢ynia-
MeHTa, Macca KOToporo pasHa 3,583 Tc:c?/M. AMIJIMTYAa BO3MYIIAK0-
utedt cuan P=6,04 1c,

B (1,772-1075)2 - .
A= 6,04 ‘/ [1—3,583 (6,28-10)2 1,772-107°]2 4

o>

+ (—2,03-1075)2
+ 13,583 (6,28 - 10)2 (— 2,03-107%)]2
Haxonum mozynan IO
(fol =V (1,772.1075)% + (—2,03-10~5) = 2,695-10~° w/rc.

PaBHOAEHCTBYIOAs KOHTAKTHHX HANpPAXKEHHA R onpejensercs no
dpopmyae [210]

R =10,2027-1073/2,695-10~° = 7,52 ¢

=0,2027-1073 .
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KOHTaKTHHE HANpsXKeHHS o, AEACTBYIOIIHE NO gieAKkaM pa3OHenHs
dynaamMenTa naowansio 24,5 M2, oNpeReNsiOTCA B COOTBETCTBHH ¢ BH-
paxennem [211], rae

Xe=V (ReXp)*+ (ImX,)? .
PesyabraTe BHUYHC/ACHHH NOKa3aHH Ha puc. 27.

IIPHJIOKEHHE 2

MeroanKa NOAeBHX HMCNLITAHHA CBAafl JHHAMMYECKHMH Harpy3Kamu

Ha ocnHoBaHMH NOJeBHX HCNHTAHHHA, BHINOJHAEMHBX B COOTBETCTBHH
C HACTOAIleHl METOAHKOH, ONpeleNaeTCs HeCyIlasm cmocoGHOCTH BHCSH-
dyefi cBaH N0 TrPYHTY Ha BeDTHKAJbHYIO HarpysKy ¢ yueToM HAHHaMHYe-
CKHX BO3JeHCTBHA H AUHAMHUYECKHe XaPAKTEPHCTHKH CHCTEMH CBasi —
rPyHT: KO3(QGHUHEHT yNPyrofi BEPTHKAJbHON H TOPH3OHTAJBHOf KeCT-

kocrt Cz°, CT°,  KoseGmomascs macca mg° W m gy, ydacTBywo-

I§asi COOTBETCTBEHHO B BEPTHKAJbHHX H TOPH3OHTAJbHHX KoJjebaHH-
AX, & TakXke KO3(pQHUHEeHTH OTHOCHTeJILHOro JAemndupoBanus E; H
Ex COOTBETCTBEHHO BEePTHKANbHBHIX H TFOPH3OHTAALHHX KoJebanui.

B cayyae HEBO3MOXKHOCTH NpOBeleHHsi HCNHTAHHA CBafi Ha KOH-
KpeTHOfl nJollafKe CTPOHTEJBCTBA MAONYCKAaETCS HCIOJb30BaTh Pe3yb-
TATH HCOHTAHH} NO W3NOXKEHHOW MeTOJHKEe TAKHX JKe CBaji B aHajxo-
THYHHIX TPYHTOBHX YyCAOBHAX,

OnnTHHE CBaH N0 KOHCTPYKIHH H pa3MepaM JOJKHH COOTBETCTBO-
BaThb CBasM, HCHOJb3yeMHM B INpoeKTHpyeMoM <¢yHIaMeRTe MallHHH,
nNpH 3TOM J0JXHa OHTbL obecnedeHa nNepejaua AMHAMHUECKHX BO3jefi-
creufil Ha cBaH B ypOBHE CONPSIKEHHs HX ¢ POCTBEDKOM HJH CTaHHHOf
MAIIHHH.

Hcnuitanust cBafi c/efyeT HAaYHHATh NOCJAE HX <OTABIXa», NPOAOJ-
XKHTENIBHOCTh KOTOpOro oupefenaserca B coorBercrsun ¢ [OCT 5686 —
78.

1. ONPEJIEJIEHHE HECYI[EH CIOCOBHOCTH CBAHR
ITPH JJHHAMHYECKHX HAIPY3KAX

KosingecTBO CBafi NoJ NPOEKTHPYeMHM (yHJaMeHTOM, NojJjexa:
mee HCNLITAHHAM JJHTENLHO ACHCTBYIOUMMH JHHAMHYECKHMH Harpys-
KaMH, YCTaHaBJHBAE€TCH NPOEKTHOH OPranH3anHell B 3aBHCHMOCTH OT
BH/AA TPYHTOBbIX YCJOBHH nJoilaAKH CTPOMTEJNbCTBA.

CBan HCOBITAHHbIE AJHTENLHO JeACTBYIOLIUMH JAHHAMHYeCKHMH Ha-
rpy3KkaMH, He JIOJIKHH B JaJbHefillleM HCHOJAb30BaTbCSi B CBaHHOM
¢$yHnaMenTe MallHHH,

KoMmieke noieBHX paboT, CBf3aHHnX C OOpeAeJEHHEM Hecyllci
COCOOHOCTH CBap MO TPYHTY Ha BEPTHKAJBHYI0 HarpysKy € YYeToM
HHHAMHYECKHX BO3JeHCTBHMA, BHIOJHAETCS B C/HCAyOlled noclenoBa-
TEeJIbHOCTH:

a) MOHTHDYeTca 9KCNepHMEHTaJbHasi YCTAHOBKA, COCTOSHIAs H3
YIODHOH CHCTeMbl, THADaBJAHYECKONO ACMKpaTa, BHOPAaTOPOB H NDYKHH
HJH KAaTKOB (IPH HAJHYHM TOJAbKO FODH3OHTAJBHHX KoJeGanuf), H30-
JHPYIOLIKX OT KoJeGaHHA ymopHYyio KoHCTpykuHio (puc. 28). B kamue-
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CTBE YNOPHOJ CHCTEMHM MOTYT TaKXe HCNOJb30BaTbCs YCTAHOBKH Iifl
HCNHITAHMA cBall CTATHYECKHMH BAaBJHBAIOIUMH HArpy3kKaMH, HEKO-
TOPBlE CXeMbl KOTOpHX TpuseleHH B [Ipuioxenun 8 I'OCT 5686—78
(cxeMBbl, a, 6, r). YunTbiBas BO3MOXKHOCTb INeperpeBa HJH BHXOAA B3
cTpos BHOpaTopa, peKOMEHAYeTCs B CHEHHAJNLHOH paMe, YCTAHOBJEH-
Hofi Ha OrojoBKe cBad, MOHTHpOBaThb cpa3y Isa BHOpaTropa — O&WH
Hal NPyTHM.

[
2
J
/
P /
/6
7
10 §
s —
4 - 5
BSRTSTSTTST | RIS R AR™
|

Puc. 28. Cxema 3KCNepuMeHTAJALHOHR YCTAHOBKM AJAS MCHOHTaHHA cBall AuBaMuge-
CKMMH Harpyskamu

{{ — ynopHaa ¢epma; 2 — cepbrH; 3 — 3arpy3oqnnie OJIOKH; 4 — aHKepPHHIR G6JIOK;
5 —cBas; 6, 7 — BBOpaTOPH; 8 — NPYXKHUHLI, 9 — CHAPABAMYECKHA AOMKpaT:
10 — paTudKM)

Hcnonbayemeie BHGPATOPE 3aBOJACKOTO HJIH HHIAHBHAYAJIbHOTO H3-
FOTOBJEHHS JOJIKHH OTBeyaTb CJACAyIOIUM TpeGOBaHHAM:

HMeTb YHCAO OGOpOTOB, paBHOEe WHCAY OGOPOTOB MANIHHB, NOA KO-
TOPYI0 NpoeKTHpyeTcsa (yHIaMeHT, HIH MMeTh BO3MOMKHOCTb peryJu-
POBKH AJISl HAcTPOHKH ero Ha TpebyeMoe 4Hucao 060POTOB:

HMeTb BO3MOXHOCTb pEryJHPOBKH MOMEHTOB 3KCUCHTPHKOB IJis
obecneuenHs TpeGyeMol aMIIHTYAH KoJeGaHHA.

TlpyXuunblii BHAGPOH30JATOP MOXHO NOROGPaTh, HaNpHMep, MO
«Kartanory npyXuHHHX BHOPOH30JNTOPOB H NPYKHH JJs BHGPOH30-
asiropoB» cepri 3.001-1 «Bu6GpoH3oanpywomue ycTpoiicTBa (hyHrameH-
TOB M OCHOBAHHjj NOJ MALIHHH ¢ ANHAMHYECKHMH HArpyskamu», ghm. 1,
[IpH oTCyTcTBHH CTaHZAPTHOrO BHOPOH30JATOpPA MOKHO HCIOJB30BATh
KOMINIJIEKT ©OTPalOTaHHBX JOKOMOTHBHHX INIPYXHE H T. T., mojpbupas
XKEeCTKOCTh, JJIHHY H KOJHYeCTBO NPYXHH TakuM 00pa3oM, YTo6H npH
MaKCHManbHOA BEPTHKAJBHOR HArpy3ke B ONHTAX MeXJAY BHTKaMH
IPYXKHH OCTAJHCh 3230DH;

0) monrHpyetTcs peniepHas yCTaHOBKA JJs H3MepPeHHs 0CaloK CBaH
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IPH HCOWTAHHSX CTATHYECKOfi HArpys3kofl H B npoiecte AJHTENbHBIX
NHHAMHYECKHX HCTBITAHHH;

B) ¢ HOMOWIBI0 THAPABJIHYECKOrO [JOMKpaTa cBas 3arpyxkaercs
Ge3bIHEPLHOHHOH OCEBOH BAABJHBaIOUleH CTylleHYaTO-BO3pacTaloliei
Harpy3koii C YyCJOBHOjj CTaOHJH3auHeH 3aTyXxaHMs OCaiXH B COOTBET-
creun ¢ TpeGoBanuamu I'OCT 5686—78 no BesHuuHH Dy, NpH KOTO-
poit ocaika rosioBH CBaH AOCTHraer 3HaueHusi A, NPHHHMAEMOro pas-
HHM Dpe/leIbHO AONYCKaeMOH ocalike ¢yHAaMeHTa MAIUHHH H IpHBeE-
JNEHHOH B 3aXaHHH Ha NPOEKTHPOBaHHE, HO He Gosiee 15 MM;

r) nocle BHAEPXKKH NOCHCAHEH CTYHNEHH HarpyskH A0 YCJIOBHOH
cTabuJH3alHH OCaJXH B COOTBeTCTBHH ¢ TpeboBammsmMa T'OCT 5686—
78 ocyllecTBJAIOTCA NPOOHHE KpaTKOBpeMeHHHe 3amycku BuOpartopa
npu TpebyeMoM uxcJe OOOPOTOB M pasJHYHHIX MOMEHTax 3KCLEHTpPH-
KOB ¢ Lenbic NMonlopa 3HAYEHHH MOMEHTOB 3IKCIEHTPHKOB, obecleud-
BalOIIHX aMIVIMTYAy KoJieGaHHj CBAH B YPOBHE ee CONpPSXKEHHS € POCT-
BEPKOM HJ/H CTaHHHOH MallHHH HE MeHee paciyeTHOH aMIJHTYAR KoJe-
OaHuf cBajiHOoro (pyniaMeHTa B yKa3aHHOM YPOBHE KaK B TOPH30HTaJb-
HOM, TaK H B BePTHKaJbHOM HAIPaBJEHHH, B IIipolecce NPOGHHX 3a-
NycKoB pubpaTopa pEerHCTPHPYIOTCS KoJebaHHA TIOJOBH CBaH;

A) nmociie moAGopa HEOOXOZHMOj BEJHUYHHH MOMEHTOB SKCIIeHT-
pHKOB BHOpaTopa cBas INOJ Harpyakoii @, BHIeDKHBaeTCf He MeRee
48 vacoB; ec/H BepPTHKaJbHAf CTATHYIECKAs] HArpPy3Ka yMeHBIIHJAch
B Ipolecce NPOGHHX 3aNycKOB BHOpaTopa, He0O0XOAHMO HOBECTH ee A0
NepBOHAYaJbHOr0 3HaYeHHA, paBHOro Py;

e) ¢ IoMolblo BHOGPATOpPa, HACTPOGHHOrO0 Ha TpebyeMyl0 4acToTy
NpH COOTBETCTBYIOINEM MOMEHTE 3KCICHTPHKOB, OCYHIECTBJSIOTCH HC-
OHTaHHg CBafl IJUTEJbHO AEeHCTBYIOIIHMH JMHAMHYECKHMH Harpyska-
M¥; NPH 3TOM B Ipoliecce HCNHTAaHHA BeDTAKaJbHafl Harpyska JaoJ-
JKHa MOAAEPKHBAaTbCA MOCTOSTHHOA. B mpomecce ucnuTandii Heo6xoauMo
OCYLIECTBJSATE KPATKOBPEMEHHBIE 3anucH KoJieGaHH# CBau IS KOHTPO-
Js 32 4aCTOTOH H aMIJIHTYAOH KoJieGaHW#, a TaKxKe DETHCTPAIHIO OCa-
fIOK CBaH M J4BJIEHHS B T'HJPABJHYECKOH CHCTeMe AOMKDPAT2 B CJAeNVIO-
1He HHTEPBAJIH BPEMEHH:

Yyepe3 KaXKAWH uyac B TeueHHe OepBHX 24 wacoB pafoTH BHOGpa-
TOpA;

yepes KaXAne 2 9aca B TeueHHe cHAeAyOLIHX 24 vacoB paboTH
sH6paTopa;

gepe3 KaxaHe 24 gaca 10 OKOHYaHHs HCIHTaHHM.

Ha Bpems, Heo6xoauMoe AJis PerHCTDAlldHH OCaAOK CBaW B THIpas-
JIBYecKO#t cHcTeMe JOMKDaTa, BHOPATOD OTKIIOUAETCS,

¥K) HCOHITAHHS 32KAHUYHBAIOTCA IIPH 3aTVYXAHHH OCafKH <Bam He 60-
aee 0,01 MM 3a nocreanHe 24 yaca pa6oTe BHOpaTOpa.

ITpaMeusarusa: 1. Jnd H3MepeHHs OCAAOK CBaW NpPH HCIHTA-
HHAX CTATHYECKOH HArpy3KOji HCIOJb3YIOTC RPHGOPH, PeKOMeHayeMule
F'OCT 5686—78 (WHaHMKaTOpH 9acoBOro THNa, NporuGoMepHw H T. I.).

2. Ilna u3MepeHHS OCAfAOK CBAaH TPH HCIHTAHHAX JAJIHTENbHHIMH
OMHAMHYECKHMH BO3NEHCTBHAMH MOTYT HCIOJbL30BaThCH HHAHKATOPH
4aCOBOTO THNA, NPOTHOOMEDPH ¢ HATAXKCHHEM CTPYHH 3a CYeT YCHJHM
NPYXHHH, WTaAreHOHPKY/b, BHICOKOTOUHOE HHBEJNHpOBaHue. 3, 3amuch
KoJieGaHHA cBaH ocyllecTBasieTcss BHGpomataukaMn B3THK-M, 001
u ceficmonpuemankamMud tEna CI, CB, OCII-2MB, OCII-2MI B xowmI-
JIEKTe ¢ OcuuuorpadamH rajibBaHOMeTpHYeckofi perncrpauud. 4. [las-
JIEHHe B THAPaBJHYECKOH CcHCTeMe NOMKpara H3MepsieTcsi IpOTapHpo-
BAHHHIMH MaHOMETPaMH.
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Hecymasn cnocoGrocts Py BHCsuel CBaM NO IPYHTY Ra BEPTHKAJbe
HYI0 HATPYSKy C yYeToM NHHAMHYECKMX Bo3jieAcTBEA no pesyabrarad
ucnuTagaf (cM. pHC, 29) AARTENHHO MeficTBYIONIUME XWHAMHGECKHMH
HarpyskaMu onpejeaserca no $opmydae

1
A
1+

¢A = ¢o ’ [2'2‘

rie Po — BeJRYyAHA BePTAKANLHOA CTATHYECKOA HArpy3kd Ha CBAalo0 NDH
JHAAMHIECKHX HCHOHITARHAX;

A — BeAWUEHA OCAfKH CBAH IIPH Harpyske P, mepel Hagan0M OPOGHHX
3anycKkoB BR6paTOpa;

Ax — BenHUMHAa AONOJHHTENBHON OC2AXKM €Pad 33 BpeMs HCOHTaHHA
AWHAMHAYCCKUMHE HarpyskaMa.

2. OMPEREVIEHHE OHHAMHYECKHX XAPAKTEPHCTHK

Komnnekc moseshx paGor, CBA3aHHHX C ONpeleNeHHeM ABHAMAYE-
CKHX XapaKTepPHCTHE CHCTEMH CBasg-TPyHT, BHIOJHSETCS B CJefymolme
70CIe10BaTeILHOCTH:

a) Ha roNOBe CBAH MOHTHpYeTCs BHGDATOp 3aBOACKOrO HJIH HHAH-

%

-

A

Jona npodusiz aanycxol

/ Bubpamopa
A

s

Puc. 29. Tpadux Bcowransd cBal CTATHYECKAME H ARHBAMHUCCEHMH HArpyskams
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BHAYaNLHOTO H3TOTOBJIERHSI, KOTOPHH N0MKeH OTBeuaTh CJAEAYIOIMHM
Tpe6OBaHHAM:

HMETh BO3MOXHOCTb DETyJHDOBKH uHcJa OGOpOTOB B npeaesnax oOT
HYJAs 1O 3HaYeHHS, HE MeEHbIIEro, ueM 9HCJA0 000pOTOB MaNIMHH, IOA
KOTOPYIO NPOEKTHPYeTCH (PYHAAMEHT;

HMETh. BOBMOXHOCTb PErYJIHPOBKH MOMEHTOB 3KCIHEHTPHKOB IS 06Gec-
neveHHs TpeGyemoil aMIIHTYAH KoJe6aHHi;

6) ocymeerBasIOTCS NPOOGHHE KpaTKOBpeMEHHHeE 3amycku BHOpaTo-
pa mpH TpebyeMoM 4HcJIe O60POTOB H PasAHYHHX MOMEHTAaX 3KCHEHTpH-
KOB ¢ LeJbl0 nog0opa 3HAaUeHHSi MOMEHTOB 3KCUEHTPHKOB, OGecrneun-
BaOIIHX aMIVIHTYAY KoJieGaHHE CBaH B YPOBHe ee COHPsKEHHA C pOCT-
BEPKOM KaK B I'ODH3OHTaJbHOM, TaK H B BEPTHKAJIbHOM HANPaBJEHHH,
PaBHYIO CICAYIOUIHM TpeM 3HaueHusM: Agnf2, Ax n 2Aa, rae Ay — Mak-
CHMa/ibHas TNpelejbHO AONycKaeMasi aMIJIMTYA@ KoJaeOaHHA INpOeKTH-
pyeMoro dynjpaMeHTa; B Inpolecce NpoGHHX 3anycKoB BuOparopa pe-
THCTPHPYIOTCH KoJeGaHH:S roJIoBH CBaH;

B) NIpH KaXA0oM M3 BHOpDaHHWX 3HaueHHH MOMEHTOB SKCUEHTPHKOB
BabpaTopa BO36yXNalOTC BHHYXJAEHHHEe KoJe(GaHHS CBaH C IJaBHHM
H3MeHEHHEM 4qHcja OoGOpOTOB OT HyJsi N0 3HAYeHHS, He MeHbIIe pe30-
HaHCHOTO H 4YHCAa o60poTOB MamIHHH, NOA KOTOPYIO NPOEKTHpYeTcs
cBafinHii (yHAAMEHT; IIPH 3TOM DErHCTPHPYIOTCHA KOJeOaHHA CBaH B
YPOBHe NPHJIOXKEHHS BO3MYINAloOmeli HarpyskH H B YPOBHEe NOBEPXHO-
CTH TPYHTAa (B NOCAENHEM CJydae DPEPHCTPHPYETCA TOJLKO TOPH3OH-
TaJbHasg COCTaBasIomas KojeGaHuf).

IIpaMeuanne 3anacs KojeGaHHE cBaH OCYIECTBISETCA € HC-
No/Ab30BaHHEM TOj K€ aNnnapaTypH, 4TO H NPH ONpeJeJeHHH HeCymiei
CnocoGHOCTH CBRaM.

Jna Kaxpaoro H3 Tpex 3HadeHHA MOMEHTOB HeGanaHcop BHGpaTOpa
CTPOHTCS pesOHaHCHas KpHBas KojebaHHA cBaH B YypDORHe NPHJOXe-
HUst BOSMYIIAiOllefi HArpy3KH, C HCNOJb30OBAHHEM KOTOPOfi NHHAMH-
YyecKHe XAPDAKTEPHCTHKH CHCTEMH CBasi —TIPYHT OHOpPERENsIOTes cJie-
RywmHEM 06pazoM:

a) Bec koJseGmontefica MaccH (cBaH, BHGpaTOpa, NPHCOEAHHEHHON
MacCh FpyHTa) onpejesieTca no ¢dopMmyse

3
Q=52 2131

0wz, X

*
rie A z, x — aMIIHTYAa KOJeGamufi cBaH Npd 9acToTe W, ,, ONpe-
nensieMof Mo (opMyJie

. OFx
0=y [214]

Qoe— MoMeHT JebanaHcoB BHGpaTOpa;
6) KO(ppHIHEHT OTHOCHTENBHOrO 3aTyXaHHf £,x oONpejensercs MO

¢dopmyre
Qe
= — 2 215
T (2151
B) Ko3(pduuHeHT XKeCTKOCTH ONHTHOA CBad Kgf‘x onpegensieTcs
no ¢opmyse
Q,,x (0257)*
Kg?x = _ﬂ_g_z'x_ i [216]
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Koatduument xectkoctd K:» B cAydae INaPHHPHOTO CONpPSIKENAS

CBaM C POCTBEPKOM NpHHMMaeTcs paBHHM Kosdduumenty K7©, ombr-

HOf cBaW, a B Caydyae JKeCTKOR 3ajenku csai B pocTBepk K.=K3J",

a K. onpepensercs B cleAyoOliell NOCIEAOBATENbHOCTH:

i KaXKJAOTO M3 TpeX 3HAYEHH)] MOMeHTOB jeGajaHcoB BHGpaTopa
CTPOMTCH pe3CHAHCHAs KPHBas KoJebGaHHfi CBaH B YPOBHE MOBEPXHO-
CTH TPYHTa;

onpefensiercs Ko3(HIXHEHT IKECTKOCTH CHCTEMH CBas — FPYHT
K, B ypoBHEe NOBEpXHOCTH IPyHTa NO (opmyae

Q& ("(2)pes
gAD,oo ?

tie Ap,0 — aMIVIATYJAa KoJeOaHHA CcBaH B ypPOBHE NOBEPXHOCTH TPYH-
4 -
Ta, IpH 4acTOTe ®,, OnpejensieMoli no Gopmyne

Ko = [217)

’ mOpes
“= V5

©g,pea—KPYroBa 49acTOTa KoJeGaHHli CBaH p ypOBHe IOBEPXHOCTH
IPYHTA, COOTBETCTBYIOUIAS MakCHMaibHOH amuauTyle Agpes B YKasaH-
HOM YPOBHE;

onpejensercss Koag«pHUHEHT YNpyrofi AedbOpMAIHH CHCTeMH <CBas—
rpyHT» N0 hopmyie

(218}

a°t = A p, + B/1; (219}
3 Ko
o=} 57> 1220)

rie ! —ray6HHa norpyxemus cBaum B rpyaT; Ee¢J — xkecTKOCTD mome-
PEYHOro cegeHHsi cBaW HA H3rHO; A, B — KoabQHUHenTH, 3HAYCHHA KO-
TOPHX 3aBHCAT OT y TWORWI ONAPaHHS HHXHEro KOHNA CBaH H Ko3ddu-
uHeHTa Po IIpH CBOGOAHOM ONHDAHHHM HHUXKHErO KOHIZ CBAaH HAa HECKAJb-
HHH TPYHT u Pe<<3 A=1,14; B=0,67; npu 3amemyeHsd HHXKHEIO
KOHNA cBaH Ha Tay6uHe [ H 1,6<Cpo<<3 A=1,43, B=0,29; npa Jio-
OLIX yC/HOBHSIX ONMMPAHHS HHXKHEr0o KOHIA H po>3 A=1,34, B=0.
Kospdnuuent xecrkoctn Kx onpefieasercs no dopumyane

Kgn Qo
ay — by
rne a; u by ompenensitores dopmyaamu [941 n [95], B kKoTODHX & 3a.
VvieHsieTCs Ha Q.o

IIpu ycrpoficTBe cBafiHHX (PYHAaMEHTOB MAINHH H3 n cpail JHHAMH-
9ecKHe¢ XAPAKTEPHACTHKH IIDH HCINONb30BAHHH NAaHHHX HCHHTAHHEE ONpe-

JeJSI0TCS CleLyIomAM 06pa3om:
ANl BEPTHKAJIBbHHX KoJeGaHHi

K= , [221

Kemp = nKy; [222]
Manp = my +nmy; [223)

L1 TOPH3OHTAJBHHX KoJeOaHHA
Kynp =nKy; [224)
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Menp == Mip ~F N 1My 1225)
AJsl TOPH3OHTAJIBHO-BpallaTeJbHEX KoJeOaHHH
n

Kopnp =Kz X, 7% 1226]
i=1
n
Opmp =0 p + Mz D, 75 1227
i=1
n
Bogpup = O mp T4 Do 1228}

i=l
IAf BpallaTeAbHHX KoJeOaHHA OTHOCHTE/NbHO BEPTHKAJbHOH ocH
n

K‘l})np =K, 712’ [229]
i=l1
n
— -
O np = Oy p -+ 7 7, {230)
i=l
rae
Ez,x =m,  — Mpubp, [231]
Qz.x .
my x = g

Q:,  — Bec KoJdeGJiobleficd MaccH, ompeneisiemMoi mo dopmysne [213];
Muysp — Macca BHOpaTopa ¢ KpenjeHHeM, myp, Op, ho, ri, rv—o0603Ha~
gqenns Te Me, 4To H B depmyrax [72(21)], [75(24)], [76(25)], [96].

3navenns KO03(pEUHEHTOB OTHOCHTEALHOTO  JAeMI(pHEPOBAHHA &, «
cBafiHoro GyHpaMeHTa H3 n cBail TPHHHAMAIOTCH TAaKHMH XK€, KaK Ais
OAHHOYMON CBaK, a K02¢p(PHUHEHTOB §q,,¢ — C HCIOJb30BaHHEM (HOPMYJ
[61(15] u [62(16)]-..

C HCIOJL30BAHHEM TPEX BaDHAHTOB 3HA4YeHHH NWHAMHYECKHX xapak-
TEpHCTHK cBafiHoro ¢yHAameHTa, ONPEACHCHHHIX B COOTBETCTBHH C
yKasaHUSMH HACTOSIEr0 HNPHJIOXEHHs AJs TPeX 3HAYEHHA MOMEHTOB
9KCIIEHTPHKOB BHGPATOpa, ONpelesioTcsl 3HAYeHHs aMIUIATYR Koueba-
HHfi cBaiHOro (yHJaMeHTa mpoeKTHpyeMoli Mammnau. [Ipu 3ToM uncao
cBaft moAGHpaeTcs TAKHM oGpa3oM, 4TOo0n HaHOoJbliiee H3 HONYUYEH-i
HHX 3HaueHuH aMIVIMTYI. yAOBJeTBOpsJo yciosuio [1(1)].

IPHJIOXEHHE 3

Meropuka nuporHo3upoBaHus KoaeSaHuk rpyHTa Ha OCHOBe
JUCNEPHMEHTAABHRX HCCAEAOBAHNHMN

IIpepnaraeMuifi cnoco6 TPOrHO3HPOBAHHSA KoJNeGaHHR NO3BOJSET OIf-
pedeniiTh OXHIACMHiE BEDTHKAJLHHeE H TOPH30HTa/bHHE KOJ¢OaHRA

TPYHTZ H COOPYXKCHKHE OT BHOpallHii IPOEKTHPYEMEX (YHAAMEHTOB HOXK
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MaUIMHH € BepTHKaJbHHIMHM JAHHAMHYECKHMH Marpy3kaMH, H3MeHSIOWH-
MHCs BO BPEMEHH 1O NPOH3BOJBLHOMY 3aKOHY.

TlpuBenieHHLIi B RaHHOM NPHJIOXEHHH cNOCO6 NMPOrHO3WPOBAHMS KO-
nebannfi Kenecoo6pasHO NPHEMEHSITh NDH NOBHIIEHHHX TpeGOBaHHSX K
TOYHOCTH ONpeleeHHs OXHJAaeMhx KOJeGaHRA TI'PYHT2 M COOPYXeHHH
(ygacTkn ¢ npeUM3HOHHHIM OCOPYROBaHHEM pAacHOJIOXKEHH ONH3KO K
yHIaMeHTaM MaUIHH, YCT4HOBKA B CYIMECTBYIOMIHX 3NAHHAX HOBHX
MauluH ¢ GOJNbUIMMH JHHAMHYECKHMH HATPY3KaMH H T. L.).

O6mas cxema cnoco6a NPOrHO3HPOBAHHS 3aKJ04aeTcs B CJeAyio-
meM

JMHaMHuYeCKHE Harpysku OT (yHZaMeHTa MAallHHH Ha OCHOBaHHe
CYHTAIOTCA 3afaHHBIMH, OTH HArpy3KH OT NPOEKTHPyeMOro (ysiaMeHTra
MOryT OHTb ONpelesieHH DAcueTOM HJIH IKCIEPHMEHTAaJbHO.

B Mecre npeanosaraeMoro pasmelicHAss (QyHRAaMeHTa -—— HCTOYHHKA
BOJH HaHOCAT VJap 110 TPYHTY ¢ H3BECTHOH BEAWUHAHOA HMOVJbCA.
Jna HaneceHHs ylapa MOXHO HCIOJbL30OBaThb, HANpHMEp, KONPoByw Oa-
06y n camoxogubil kpau. Ilpu ymape perucrTpupyior KoJaeGaHRS IpYyHTa
B TeX MecTax, rie HeoGXOIHMO BHINOJNHATh NPOrHO3HPOBAHHE OXHAae-
MblX KoJie6aHHA, 3aperucTpHpoBaHHHE KoJeOaHHs xapaKTepH3YyIOT HM-
yJIbCHYI0O TlepeXOXHYI0 GYHKUHIO CHCTEMH, 3KCNEepHMEHTAaJbHOe ompexe-
JeHHe KOTOPOjfi INO3BOJSeT YYHTHBATb OCOGEHHOCTH reOJIOrHIECKOro
CTPOeHHA NJIOMAaRKH,

Jlanee N0 NONy4eHHHM XAHHHM DacYCTHHM NYTEM ONDERENISIOT OXKH-
naeMbie KoJeGaHHa npH noMomu uHTerpaioB [ioamens uam  @Pypse.
BhiunciieHHEe HHTErpa/doB OCyLIecTBiAserca Ha IBM.

AnanoruynsiM 06pasoM MOXKHO BHIOJHHTb IIPOTHOIHPOBAHHE KO-
nebaHnj; CYLIeCTBYIOIIHX COOpyXKeHHH NPH NPOEKTHPOBAaHHH (QyHAaMeH-
TOB NOJ, MalIHHH,

ITporno3upoBanne Kosebauui OGBEKTa IO JAHHOMY cmocoGy pexo-
MeHIYyeTCsl BHINOJHATh Ha PAacCTOAHHAX, TPEeBRIIAIOMHX B 5 Pa3 NpHBe-
IeHHBIA pafHyc NOAOUWIBH (yHJaMeHTa-ACTOYHHKA,

INNpueMmewanne Jlag MeHbIIHX DacCTOSHH{ DapaMeTpH Xoseha-
Hufl QyHAaMeHTa MallHHH Heo6XOZUMO ONpeneisiTh ISKCNEPHMEHTAJbHO.

BepTukaJbHele (FODH3OHTaJbHHE) KOJe6aHHs TPYHTAa Ha PacCTOSAHHH
r or ocu PydiaMeHTa-HCTOYHHKA Y (r, ¢) ompepeasior mo gopmyse

14
y(r.t)=m Y [2n2 (v) +A2z ()] & (r, t—%) dv, [232)
0

rae m — Macca byHAaMeHTa B MalIHHH, TC-C3/M;
n==EA — kospduuueHT satyxanund, c—1;
E — ko3 DHUHEHT OTHOCHTEALHOTO AeMN(UPOBaHHS;

C, F
A= m — 1acTOTa COGCTBEHHHIX BEPTHKAJbHHIX KoaebGawufi dyn-
IlaMeHTa, ¢—1;
F — nyomanp nonomBH dyHaaMenta, M2;
C,— ko3bdHUREHT YNPYroro pDaBHOMEPHOTO CXaTHg TIpyHTa OCHOBA-
HEA, TC/M3;
h(r, t) —wMnyabcuas nepexopaxas GYHKOHMS AJA BePTHKAJbHHX (ro-
DH3OHTAJBHHX) KoJgeOaHHil TpyHTA, MM, olpefesaseMas SKCNepPHMEHTAJb-
HO 1JS1 TOUEK Ha pA3JNHYHBIX PACCTOAHHAX OT ¢yHIaMEHTa-HCTOUYHHKA;
z(1) — BepTHKaJbHHE KoJeGaHHA (YHIAMEHTa — HCTOYHHKA BOJH, MM,
H3MEHSIONHEeCHd BO BDEMEHH IO IPOH3BOJILHOMY 3aKOHY.
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XapakTepHCTHKH HCTOYHHKOB KoJieGaHH

BepTHRanbHHe KoNeGanus NPOSKTHPYEMHX dyHAaMeHTOB MamHH Z(7)
MOryT OHTb 33aJaHH aHAJHTHYeCKOfi (YHKUMEHR H/IH NOJYYeHH 3IKCOEpH-
MEHTaJbHO Ha CYLIECTBYIONIHX (PyHAaMEHTaX B aHAJOTHYHHX T'PYHTOBHIX
yCJIOBHAX.

[MepeMeienuss NpOeKTHPYeMHX (YHIaMEHTOB, YCTaHABAHBACMBIX Ha
eCTECTBEHHOM HJIH HCKYCCTBEHHOM OCHOBAHHH, NIDH MMOVJILCHOM BO3-
RefiCTBHH Ha HHX 3aJal0TCi B BHAE 3aTyXawllefi CHHYyCOHAH

z (f) = A e sinh f, {233}
rae

C, F

n=Fthi A= ; AM=A% (1 —E2);
Iy — umnyspc, AeiCTBYI0OMHA Ha ¢(yHIamMeHT QipH paGoTe MalllHHH, oOf-
penensieMHii no Gopmyae

1p=mg Ve;

meg — Macca TAafalOmHX uYacTed MAmHHH HJIu OofiHoft 6almni;
V6 — cKOpOCTh NajfleHHs najaiomHX vactell HJAH Gofinolt 6abw; ang
MOJIOTOB 3HauyeHHsi Vs onpelensioTca B COOTBETCTBHH C PEKOMEHHIALHs-

mn CHall 11-19-79, a nns xonpop Ve =¥ 2gh; g=981 m/c%;

h — BHCOTa noabeMa GofiHOR 6abm;

n — K03 UIHEHT 3aTyXaHHus;

£ — K03 UIHEHT OTHOCHTENHHOTO JAeMN(HPOBAHHS JJ HMIYJIbCHHX
KoJieGaHui;

A —vyacToTa cOGCTBEHHHX BepTHKaJbHEX KoJdeGauu#i ¢ynmamenta Ges
yuyeTa 3aTyXaHHS;

A1 — 9acTOTd COGCTBEHHHX BePTHKaJbHHX KojeGanufi ¢dyHnaamedTa c
Y4ETOM 3aTyXaHHS;

F — naomans nogomsHN pyraamenTa;

C; — K03QPUIHEHT YNPYTrOro paBHOMEPHOrO CXAaTHS OCHOBaHHSA;

m — Macca ¢yHAaMeHTa H MaIiMHH.

Hna sanauus nepemelliendjy PyHAaMeHTa B BHAE 3aTyxawmel CHRY-
COHAH HCXOJHHMH BelMUYHHAMH ABJSAIOTCH 9acTOTa COGCTBEHHBX BepPTH-
KaJbHHX Koaebauufi A H Koa(hdHUHAEHT OTHOCHTENBHOTO JeMNGHpPOBa-
uus E, onpefensemue no dopmysam CHull 11-19-79 unm skcmepHMeH-
TaJbHO 1O METOAHKE NPHJAOXKEHHR ] K HacTosleMy PykoBOACTBY.

OnpejiesieHHe MMNYJIbCHHX NepeXoXHHX GYHKOHi

WmnysbcHne nepexofinkie ¢ynkuun h(f, r) onpegeasior ans pas-
JMYHHX TOYEeK HCCJAEAYeMOH NJOHIaJKH APH YA2pe IO TPYHTY B MecTe
npefnoJiaraeMoll yCTaHOBKH NpoeKTHpyeMoro ¢ynjaMenra.

Has nojgydeHHss HMOYJBCHHX INepeXOAHHX GyHKuHA KoneGanus, 3a-
(DUKCHPOBAHHEE B HCCACAYEMHBIX TOYKAaX, AeJST HA BEJAHYHHY HMIyJbca
Itp, nefictRyomero Ha rpynwr. 3HadeHHe [rp ompepeasercs mo ¢op-
MmyJae

Iyp=mg Vg, [234)

201



rie meg — Macca Gofinofi 6almi;
V6 — ckopocTh naneHusi Gofipoil 6a6u, onpejensemas mo dopmyne

Ve=V2%g hep s {235}
frp — BHCOTA NajleHHsi GoliHo# 6a0B NpH yaape IO TPYHTY.

JiJis NpOTHO3WpOBaHHS KoJebGaHHj TPYHTA Ha PACCTOSHHAX, NPEBH-
walonKx B 5 pa3 nmpHBeleHHHHA panxuyc NOAOWBH (yRAaMeHTa-HCTOU-
HHKAa, MOXHO OFPAHHYATLCH OINpeliejeHneM OAHOH HMNyJbCHOW Iepe-
XOAHOJ (PYHKIHH, NOJYSeHHOj IPH yjnape 1o Jno60MY MecTy OCHOBaHHs
B npefenax NJAOIAAH NOAOWIBH (YHAaMeHTa.

Besduynna MMIyJabca, NPHJAOKEHHOTO K TPYHTY, NOJXHa OHTL 6au3-
Ka K 3HaYeHMi0 WMIYJNbCca, KOTOPHY BO3HHKaeT NpH paboTe MamuuH,
YCTaHOBJICHHOH Ha TNpOeKTHpyeMHH ¢yHEAaMeHT H MOXeT OTJHYaThCH
OT Hero He OoJsee yeM B 2—4 pasa.

Yaap no rpyHTY DPEKOMEHAYETCH BHIOJHATH TPYMICBHAHHMH HJIH
mapoBuriMa GolHEME GafaMH, HOIBeM KOTOPHX MOMKHO OCYIIECTBHTDH
MOCTOBHM HJIH CAMOXOJAHHM KDAaHOM, YJap 110 FPYHTY NpPOM3BOJIHTL He
CJIelyeT, €ClH B MECTe yAapa TPYHT HAXOAHMTCS B IJIACTHYHOM COCTOf-
HHH.

KoneGaunst rpywta ans  ONpellefleHHS  HMIYJIBLCHHX NepexOAHHX
dyrenui yno6Ho H3MepaTh ceficmorpajpom BITHUK. Jlna 3amuce rop-
3OHTAJIbHHX KOJIeGaHKA TPYHTOBOTO ocHOBaHHsA ceficmorpady BOTHK
HeoOX0AUMO YCTaHABAHBATh Ha MNJAaCTHHY, INIOIIRAL KOTOpPOH B
8 pa3 Goawlie momomBH ceficMorpada. IlnacTAHAa Hodkua HMETH
IWITHPH AJA JAYIero CuelicHHs ¢ TPYHTOM.

Pacyer oxHaeMHX 3aluceit KojieGaHUKR rpyHTa

s onpenenenns kosebaHwii rpynta mo dopmyrne [232] 8 Xapo-
koBckom TICHHWUIT paspaborana nporpamMa BHUHCJeHHH #Ha DBM.

B o6uieM cayyae npu jAeficTBRH Ha NpoeKTHpyeMu# dyHIZaMeHT Bep-
THKaAbHOH JAHMHAMHUeCKOW HArPy3KH, H3MeHiomelics BO BpeMeHH IO
MPOH3BONBLHOMY 3a3KOHY €ro nepeMeleHHS ONDPeRENAITCS  CACAVIOMHM
BHIDAXKECHHEM ;

1 - . - —
y == [z @+hz@Fe—ndr, (26
1y
rae
y WS R
1= Irp 34) 3rp »
I;p — BeJIMYMHA WMNYAbBCA, TPH  JACHCTBMH KOTOPOro Ha TPYHT OHK-
CHPYIOTCS HMIIyJbCHBE INepeXofsne (yHKUHH TIpyHTa (BepTHKaJdbHLIE
WIH TOPH3OHTAJbHHE);
¥4 " Yrp — HODManbHOe yBenHueHne ceficMorpada NpPH 3anHCH KOJe-

6aHuA COOTBETCTBEHHO (PYHAAMEHTA M FPYHTA;
3¢ # 3rp — 3arpylJenne 3amEcH KoaeGanu# (PyHAaMeHTa H IDYHTa,

}Tz—_z 2megn; {2371
A, = mg A%; [2¢83

h(t) — BepTHKaNLHAsA MM TODHIOHTAJNLHAS HMNYJALCHAS DeakKUHs OCHO-
BaHHS B HCCAEAVEMOM TOYKe TDYHTA NpH uMNvasce Irp, onpenenennas
IO OCHHJJIOTDAMME,
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B wacTHOM cJayyae NpH 3afaHHH cMellleHAsi ¢GyHAAMEHTa aHaJIKTHyYe-
ckoi ¢yHkuueir nmo dopmyne [233] 3amAcH BepTHKAIBHHX H T'OPH3OH-
TaJbHHX KOA€OaHHiA TPYHTA ONPEleNAIOTCT CJEAYIOHMIHM BHpaKeHHEM:

¢
y(t)y=4 5‘ (Aze""‘t sin Ag ¢ - Aae"“‘” cos Agf) X

0
Xh(t—1)dr, 1239]
rae
Iy 3rp
h="T, Yip * Ay =2n; (240}
A2 —2n
=T s A=nm A=

Ucnoab3ys fodyudeHHne 3Hadenusi xo3dpouumentoB Ay —A; 0 A —
As, o bopmysam [236] H [239] COOTBETCTBEHHO BHIYHCIASIOTCS Ha
OBM oXuJaeMble NepeMellleHHs] TPYHTa AJIl Pa3jAYHHX PACCTOAHHH OT
¢yHIaMeHTa — HCTOYHHKA KOJeGaHUH,

IMpumep nporuosuporaHusa KoaeGauuid rpynta ot BHOpauni dyHRaMen-
ta GoliHoro Konpa.

XapakTepUCTHKH HCTOYHHKA KoJieGaHHH

Bec 6oMinoi 6a6u 15 Tc; sHcoTa nazenus 30 M.

/ _ 15 ¥V 2-9,81.30 = 37,1
¢~ g5 ! UTETESLITEC

[Maomaasr dpynsamenta F=10)158=158 mZ;
obmuf Bec pynnameHnta ¢ maGorom 2750 Tc;

2750
B —_— e
m 9.81 270 1c-c?/m.

Hcnoapsyss snavenns C, 1 E (C;=4000 t1c/m% E=0,72), onpene-
JIsieM:

41/ 158 4000
= S —1 _ * 1
A l 570 =48,4¢7, n=0,72.48,4=35¢
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L\/’M 12K

23mu

J/LJ\/\/\/W %} a2

Puc. 30. 3anACH NMPOTHO3HPYEMLIX BEPTHRAABHMX (2) M ropH3OHTAABHMX (0O) xO-
neGanufi rpynta, Bo3byxpenumx BuOpanuamu ynxamenra Gofinoro xompa Ha

PACCTOSSHHH 206 M
(1] — UMNYJILCHBie TNEepeXOAHHe GYHKIHH, 2 — OPOrHO3HPYEMHle KoaeGauus, § —

AelCTBHTENbHEIE KONeGauua)
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M=V48,42 — 352 =133 ¢!,

HmnyabcHbe peakiuun
Bec Goiinoit 6abu 14,5 Tc; BHcoTa majeHus 8,6 m;

14,5 —_
= ——— J/2.9,81.8,6 = 19,2 Tc-c.
P g,81 4
BepTHKasbHbe B rOPH3OHTaJbHHE HMHOYJbCHHE DeaklUHH B HCCAELYyeMOf
TOYKe OCHOBaHHSI HAa paccrosiHud 266 M ot dyHpamenta GoiHoro kon-
pa noka3auu Ha puc, 30.
Koadbdunuentn Ay, Ay, As, Ay, As k bopmyse [239).

37,1 10

= =0 *
17 19,2 8500 ,00227;
48,42 — 2.352
= _3,6;

A2 33
A;=2.35 =70;

A4 = 35, A5 = 33.

Pe3y/bTaTH NPOrHO3MPOBAHHA BUHOpDOrpaMM BePTHKaJBHHX H TOPH-
30HTaNbHHX KoJebGanmii rpynra oT BHOpanuit pyHnaMenta GofiHOrO KOR-
pa nokasaHn Ha puc, 30, JlJa cpaBHeHHS Ha TOM Ke PHCYHKE IOKa3d-
Hb JAeACTBHTe/bHHE KOJMeGaHHA, HMEIOUIHe XOpoliee cOBNajeHHe C pac-
qeTHBIMH 3aNHCAMH KoJieGaHHi.
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