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PyKkoBOACTBO 0O NPOEKTHPOBAHHIO ONHO3TAXHHX H MHOTO3TaXHBHX
NPOH3BOACTBEHHBIX 34aHHA CO CTAJbHHM KapKacoM B ceficMHUECKNX paf-
oHax. M., Crpoanspnar, 1977, 107 c. (Llentp. HayuHo-HCocAed. ¥ NPOEKTHO-
9KCIIEPHM. HH-T NIPOM. 30aHHA H COOpPYXKEHHH).

Hacrosmee pykoBoactBo paspaborano B paspurHe ryaBa CHHII
I1-A.12-69 «CrpoutennctBo B ceficMHuUecKHX paionax. Hopmu npoexTs-
poOBaHHSI» B YacTH TIPOEKTHPOBAHHA OXHO3TAXHHX H MHOFO3TaXHHX
MPOH3BOACTBEHHBIX 3JaHHA CO CTANBHHIMH H CMEIIAHHLIMH KApPXacaMwu
o, pafioHoB ¢ ceficMHUHOCTBIO 7, 8 H 9 Gannos.

PykoBoacTBO pa3paloTaHo LIeHTpa/JbHHM HaydHO-HCC/ELOBATeNb-
CKHM H [POEKTHO-3KCIEPHMEHTAJBHHM HHCTHTYTOM INPOMBIUIJIEHHBIX
30aHHA H coOpYyXeHHH (kKaui. TexH. Hayk A. A. BoaryxoBoM, HHIKeHe-
pamr B. ®. BacuasenuM, B. M. JenbmukosoiM) H KasaxckuMm otzene-
HHeM [leHTpasbHOrO Hay4HO-HCCIEAOBATENBCKOTO H NPOEKTHOTO HHCTH-
TYTa CTPOHTEJbHHX METaNlJIOKOHCTPYKUHA (Kaui. TexH. Hayx JI. A. Bo-
poanubiv, I. M. OctpukoBbiM, HHXenepaMu B. A, 3emunnM, 0. A. ITo-
NMOBHM) NpH yyactuH LleHTpPanbHOTO HAYYHO-HCCAELOBATENBCKOrO HHCTH-
TYTa CTPOHTEJbHHX KOHCTPYKUHA #M. B. A, Kyuepenko (moxtopa Texw.
Hayk 1. M. AfisenGepra, xaHA. TexH. HayKk JI. C. KHnumHuKa),

PyKroBOJCTBO mpeaHasHadeRo AAf NPOEKTHPOBUIHKOB H HHKEHEPHO-
TEXHHYECKHX PaGOTHHKOB CTPOMTENbHO-MOHTAXHBIX OPrasH3anHi.
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1. OBUIHE MOJIO)KEHHA

1.1. Hacrosimee PYKoBOACTBO paclpOCTpaHfETcs Ha TPOEKTHPOBA-
HHe MPOM3BOACTBEHHBIX 3AAHHH C HWHCAOM sTaxkell ne fojee ceMH (mpH
obwmeil BeicoTe 3ganuil He Gosee 35 M) €O CTa/jbHbIMH H CMeuianHbiMH
KapKacaMH 0O OOBIMHHM KOHCTPYKTHBHAIM _CXEMaM, MPHMCHAEMBIM B
MACCOBOM [POMHILIJIEHHOM CTPOHTE/IbCTBE. [Ipy npoeKTHPOBaHHH 34AUHHU
NS cefCMHYeCKHX PaHOHOB, KaK NpPaBH/O0, JOMKHE MPHMEHATHCA THIO-
BHe KOHCTPYKIHH, pa3paboTanHbie Ll 3THX paioHOB,

1.2, Ilpn BuGOpe THIOB 31aHHH AJIA CTPOHTEJbLCTBA B ceficMUYECKHX
pafioHax MpH NPOYHX PaBHBX YCHAOBHSX CJeNyeT OTAAaBaTh NpEANouTe-
HHe OJHOSTAaXHHM OecoHapHuM 3faHHAM. B spammsix ¢ doHapaMH
peKOMEeHIyeTcs NMPHUMEeHATh 3eHHTHbIE (honapH.

3aaHHs peKOMeHAYeTCs fIPOeKTHPOBATH IpSAMOYTro/IbHOR (OPMH B
naaLe, ¢ NapajielbHO PAClONOXKEHHBIMH IPOJETaMH, fes niepenaga Bbl-
COT CMeXHbix TIpoJenos, [1pH cioXKHBIX 0YepTaHHAX B IaHe HJH C pas-
MepaMu, NPeBHIIAIOWHMHE YKasaHHpe B I 1.3, 3manua JOJIKHBI pa3ge-
JAThCd AHTHCENCMHUECKHMH 1¥BAMH Ha OTJASNBHHIE OTCEKH TPRMOYTOJb-
Hoit POPMH.

AHTHCeNICMHUECKHMH UIBAaMH JAOJXKHH PasASATbCA TaKke Y4acTKH
3JlaHUS, UMEIoIHe Pa3JTHYHbE BHCOTH.

[Ilpumeuanne B OTAeAbHHX OGOCHOBAHHBIX CJAyHasx He-
Goablu¥e MPUCTPORKH K 3LaHHIO HJH BHyTpeHnHe MJOMWALKH pas-
pelllaeTca TPOEKTHPOBATb C ONWPAHHEM HECYUIHX SJAEMEHTOB I0KPhI-
THA ¥ TIePeKPHTHA Ha KOJOHHB KapKacos.

1.3. PasMepnl OZHOSTAXHBX H MHOTO3TAKHHX 3paHufll {oTCeKoB) B
fli1ade NPHHHMAIOTCH B COOTBETCTBHH € Tpe6oBaHHAMH AJ8 HecehcMude-
CKHX pafoOHOB H HE JOJXKHH TpeBulaTbh 150 M. TIpH aToM AAuHY OJHO-
STaXHHX 34aHHA (OTCEKOB) ¢ PacueTHOd ceAcMUYHOCTbIO 8 M 9 6anaos
peKOMeHAyeTcs MDHHHMATh COOTBETCTBEHHO HE Gonee 120 n 96 M.

1.4. TeMmepaTypHhi€ H OCaJOUHBIE IIBH CJICAYET BHIOHATL Kak
aHTHCeHCMHUEeCKHe IIBH,

1.5. AWTHceiicMHUecKHe WIBH B HeCYUHX H OrpaXXAaiollHX KOHCT-
PYKLHAX MOJKHb Pa3fesiaTh CMEKHHE OTCEKH 31aHKHAl 0O BCeH BLICOTE.
Momyckaerca He yCTpauBaTb WIBA 8 (QYHAAMEHTE, 323 HCKIKUENHEM cny-
yaeB, KOLJa AHTHCEACMHYECKHH MWOB COBNajaer C OCalOYHHM NIBOM.

1.6. AnTncelicMHUeCKHe IIBbI B KapKacHbIX 3JaHHAX OCYLECTB/IAIOT-
¢Sl IOCTAHOBKOA NapHBLIX KOJAOHH €O BCTaBKOH. Pa3MepHl BCTaBOK HasHa-
4alOTCH B 3ABHCHMOCTH OT IUHPHHB! AHTHCEHCMHYECKOro 1Ba, onpeae-
ASeMoll B COOTBETCTBHH ¢ 1. 2.7, H BeJHYHHB NPHBAIKH HECYHIHX KOM-
CTPYKLUHA K pa3GHBOYHBIM OCAM 3AaHHA.

3anenxa WBOB B CTEHAX, MEPEKPHTHAX H TOKPHTHAX HE AOJXKHA
MpenaTcTBoBaTh B3aHMHOMY CMELIeHHIO CTeH H KapKacoB.

1.7. KapKkaciinie 38aHHS HODKHH TIDOGKTHPOBATHCH TAKHM o0pa3omM,
qroGh Bce ceACMHYeCKHe CHJB Obi/iH BOCHIPHHATH CaMHM KapKacoM
HJH, B HeOOXOMHMbLX CAYy4anX, BePTHKAJLHBIMH CTANbHBIMH CBAIAMH MEXK-
AY KOJOHHAMH, AHadparMaMH H np.

Tlpu 5TOM AOJNKHH cOOMONATHCA CaeAYOILHE TpeOOBAHHS:

a) MexIy TOBEPXHOCTAMH CTeH ¥ IPaHAMH KOJOHH KapKaca AOJ-
¥eH OHTbh MpeiyCMOTpPeH 3a30Pp IHPHHOH He MeHee 2 CM;

6) B MecTaX mepeceyenHs TOPUEBBIX H TIOMEPEUHBIX CTeUl C TIPOAOJb-
HEMH JOMKHH YCTPaHBaThCHA BEPTHKAJBUBIE aHTHCEACMHUSCKHE MBH HA
BCIO BHCOTY CTEH;

B) B HABECHHX CTeHAX AOJKHbl YCTPaHBaTbCA TOPH3OHTAJbHLIC ah-
THCefICMHYECKHe IIBH N0 ®cefl AnHHe CTEH, NIPH 3TOM PacHOIOKEHHE HX

{* 3ak. 373
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{10 BHCOTE CTEH ONpeleNseTcd B COOTBETCTBHH ¢ YKa3aHHAMH mi. 3.9,
3.13 u 3:.14 B 3aBHCHMOCTH OT NPHHATON KOHCTPYKIHH CTeH;

T') KpenNeHHs CcTeH K KOHCTPYKUHAM KapKaca He HOJKHBEI TIpeMAT-
CTBOBATb TOPH3OHTAMbHHM CMEIEHHAM XapKaca BROJMb CaMOHeCYIUIHX
CTEH HJIH CMeHIeHHAM KapKaca B lipeleyiaX BHCOT HaBeCHBIX YuacTKOB
cre (NPH HABECHHIX CTEHAX) ),

A) JIeCTHHYHbie XKJETKH, YCTaHaB/jHBaeMBEe Ha KapKac 3MAaHHSA, a
TaKxe BHYTPeHHHe MOPEeropoNKH cJeAyer MpOeKTHPOBaTh TaKHM odpa-
308, YTOOB OHH He CO3JaBaJH JONOJHHTEBHOH XeCTKOCTH;

e} JecTHHUHHE KAETKH ¢ HeCYUIHMH CTeHaMH HJAH ¢ KapKacoM,
BCTPOEHHbBIE H NPUCTPOEHHBIE K 31aHHI0 0 D 3TaxeH, gOMKHH OHTH OT-
JeJeHn oT KapKaca 3JaHHA aHTHCEHCMHYECKHMp WBAMH Mo BCeH HX BbI-
core.

1.8. TIpu Buifope KOHCTPYKuHH MJA 30aHHA, BOGBOAHMbBIX B CeHCMH-
ueCKHX pafoHax, cAefyeT PYKOBOACTBOBATHCA JAeHcTBYHOWMMH TexHuue-
CKHMH TpaBHNAMH {10 3KOHOMHOMY DacXONOBAHHIO OCHOBHBIX CTPOMTEb-
HBIX MaTepHaJOB.

Bubop Mapox craneil AAs CTaJbHLIX KOHCTPYKIHH MOJIKEH NPOH3-
BOJHTLCH B COOTBeTCTBHH ¢ yKasanusaimi raasul CHHIT I1-B.3-72 «Craib-
Hble KOHCTPYKUHH. HopMb! TP OeKTHPOBAHUS»,

CaapHble IIBH B COSAHHEHHAX OOMKHBLI BLITIOJHATHCH 3NEKTPOdAMH,
ofecne4yBAOMHMHA HOCTATOYUHYIO MJAACTHYHOCTL WBOB. [lpu pyyHo# ny-
TOBOfi OBapKe DEKOMEHAYeTCS TIPHMEHSTb INMeKTPOAW THma 42A, 246A
u 350A.

1.9. Ocofoe BHHMaHHE TIPH NPOSKTHPOBAHHWH CTalbHHX KapKacos
afauHfi cleayer yaeaath obecneueHHIO YCNOBHA AJS pasBHTHA (7acCTH-
yeckux gedopmanuii B nanbosiee HaNnpsaxmeHHbIX CEYEHHSIX KOHCTPYKIIHH.

B cBsasu ¢ atuM nopH noxope ce-
yeHHA KOHCTPYKUHH HeoOXOAHMO TIpe-
LYCMaTPHBAaTbh YAAJeHHe 30HH MAaKCH-

[ MaJbHHX HanpsixKeHHH, B KOTOPHX MO-
17 TYT BO3HHKHYTb [JAcTHYECKHE MIapHH-
! PB, OT CBapHHIX CTHKOB B33aHMHOIO
COMPAXKEeHHS  KOHCTPYKTHBHHX  3Je-
MEHTOB, TaK Kak B 30HaX CBapHBIX
COCNHHEHHWA NPH CEeHCMHYECKOM BO3-
OeHCTBHH MOTYT Pa3BHBaTbCA XPYIKHE
paspyutenusi. TIpHHUHR TakoOro coejxH-

|0 HeHHS TMosicHsercd Ha pHc. 1, roe no-

! /\/ Ka3aHO COMpSAXEeHHE pHrensl co cCroil-
kofi. Omnopuoe ceuenne pureas 0—0

! Pa3BHTO MO OTHOLIEHHI0 K MpojeTHO-
| 0 MYy CeYeHHI0O B TaKOM Mepe, uTOOL B

TO BpeMd, KOFLa B MeCTe Mepexoja of
OCHOBHOI'O CeyeHHA pHread K pa3BH-
TOMY ONOPHOMY cedennio (ceu. [—1)
BOSHHK3aeT NNAaCTHYECKHA NApHHp, Ha-
NPSXKEHHS B  ONMOPHOM CEUeHHH He
NPEeBHINAJA PACYCTHHIX  COMPOTHBJE-
1 g Huil. C nosBneHHEM  MAACTHYECKOrO
WapHHPa POCT YCHJIHA B OIIOPHOM Ce-

UeHHH IpeKpaTHTCA. TakHM 06pa3oM,

5::6 l.e m(i::::.n;a ::l:‘.(;_pymu;; MJIACTHYECKHH 1apHHp OyAeT HrpaTh
c mgenmu o':mpnm‘: g’:qe_ poilb  NpPeAOXpaHHTENs CBAapHOFO coe-
OHHEHHA pHrels co ctofikoR ot xpyn-

HHEM DHreA® H 9NOpa Ha-
npaxensuR B pureae. KOr'0 pa3pyuieHHd.

Gy< Rk




B To e BpeMd WPpH PASBHTHH (INIaCTHUECKHX AepopManuf clepyer
YUMTHBATh BO3MOKIOCTb TOTepH ycroiunsoctd, [lo3TOMy B TaKHX 3Je-
MeHTaX, KaK KOJOHHb, KOTOpble BOCIPHHHMAIOT TIOCTOAHHYIO OCEBYIO HA-
IPY3KY, cleayeT H30eratb pasBHTHS NJIaCTHYECKHX edOpMalnil.

B cBs3sX, ofecleyHBAIOMIHX MPOYHOCTh KAapKacoB 3A4aHHH NpH pa-
cueTHOf ceficMuutocTH 8 U 9 6annos (cM. nn. 2.19 m 2.42), pexomenny-
eTCA MpeAyCMaTPUBATL CTCUHANbHBIE KOHCTPYKTHBHHE 3JEMEHTH, B KO-
TOPHX MOTYT NMpPH CeHCMHUECKOM BO3JAEHCTBHH “pasBHBAThCs 3HaKomepe-
MeHHHe MaacTHueckue gedopMauuu (cM. Ipua. 2).

1.10. Pacyer KOHCTPYKUHH 34aHHH ¢ yyeloM CEHCMHYECKONQ BO3-
HefCTBHS TPOH3BOAHTCA MO NEPBOH TpyNNe NpemesibHBIX COCTOAHHA (1O
Hecylle#l CIocOGHOCTH).

1.11. KoucTpyKuHH 3paHHil, TPOEKTHPYEMBIX J[JJASl CTPOHTENbCTBA B
CeHCMHYECKHX pDaloHaX, LOJKHBl YJIOBJETBOPATL pacueraM:

Ha OCHOBHOe COMETAHHe HATPY30K B COOTBETCTBHH ¢ TpeOOBAHHIMH
ranasw CH#IT I1-6-74 «Harpysxu # Bo3JeicTBHS»,

Ha ocofoe coueTaHHe HAIPY30K TPH cefCMHUECKOM BO3ACHCTBHH,

Pacuer KOHCTPYKUM# 3aaHHI Ha ocoboe coueTaHHe Harpysoxk npo-
H3BOJAHTCH Ha COBMECTHOE NeHCTBHe TOCTOAHHBIX, BPeMEHHBIX JAJKTCIb-
HBIX M KDATKOBPEMEHHbIX HArpy3ok M ceficMi9YecKHx Harpysok. KaaccH-
GUKaIMA Harpy3oK H 3HaueHHA K03 OHULLHEHTOB Teperpy3kH TPHHHMA-
torca B cooTBercrsuH ¢ raasoil CHull I1-6-74.

K pacueTHHM BEJIHYHHAM Harpysok (xpome ceficMHYECKHX) B 0CO-
60M COuYETAHHH H HAPPY30K, YYATHIBAEMbIX MPH ONpeACJeHHH PacHETHBIX
BEJHYHH CeRCMHUECKHX HATpY30K, BBOAATCH KOIDPHUHEHTH COYeTaHHA!

IS MOCTOSHHBIX Harpysox — 0,9;

AAS BPEMEHHBIX AJHTEABHBX Harpy3ok — 0,8;

JAS KPaTKOBPEMEHHBIX HArPY30K — 0,5.

Mpumeuannsa | TIpn pacyere Ha CelCMHYCCKHE BO34eH-
CTBHS CHHXeHHe HaTPy30K Ha TMepeKpuniTHA, NpeAyCMOTPEHHOR
an. 3.8 H 3.9 rmasw CHull 11-6-74, He yulThiBaeTCH.

2. KpaTKoBpeMeHHbBIMH HATPy3KaMH, KOTOpbie HEOOXOAUMO YuH-

THBATH B OCOOOM COUETAHHH, ABASIOTCA HATDY3KH Ha INCPEKPLITHH

(mo mm. 1.8 «a» H <«x» raapy CHull 11-6-74), cHerosble HarpyskH,

Harpy3kKH OT Beca MOCTOBbIX H NOIBECHBIX KPaHOB.

Tlpu pacyeTe KOHCTPYKUHH ¢ Y4ETOM CeHCMHYECKOro BO3AEHCTBHA
HAarpy3kH OT BeTpa, YCHJHA OT TeMIEPaTypHHX zedpopmanHi Kapkaca
NpH KMHMaTHYECKOM H3MeHeHMH TeMIepaTyphbl, YCHIHA OT yAJHHEHHA
HUXHHX PACTAHYTHX SJEMEHTOB HecyUlMX KOHCTPYKUHH, LHHAMHUECKHE
BO3JeHCTBHA OT MaltMH H oGOpYyAOBaHHS, TOPMO3HHE H GOKOBHE YyCH-
nHS OT OBHXEHHA KPaHOB, [OPH30HTAJbHbIC WHEPUUOHHBIE CHJAB! OT TpY-
308 Ha THOKHX MOMBECKaX He VYuHTbiBaioTcd. ['py3omolbeMHOCTb Kpa-
Ha M BeC TENEkKKH VUHTBIBAIOTCH TOJBKO NPH ONpeleJeHHH BEePTHKAlb-
HOll ceficMMuecKof cuabl. [Ipd 3TOM TPY30NOABEMHOCTb NPHHHMAETCH C
koadpuuuenTom 0,3.

[lpy pacuete KOHCTPYKUHH Ha HArpy3kd, BOSHHKAIOWIHE B NEPHOL
MOHTAX@a 34aHuA, CefCMHYeCKHe BOSAEACTBHA He YUHTHIBAIOTCA.

1.12. Tlpn mpoeKTHPOBAHHH KOHCTPYKUHA 3SJaHUA CJIEAYET YUMTHI-
BaTh, UTO CeHACMHUYECKHe HAPPYSKH MOTYT HMeTb J0Goe Hallpap/ieHHE B
TPOCTPaHCTBE.

TIpn pacuere Ha ceficMHUeCKOoe BO3JAEHACTBHE 3paHdi  (oTCekoB) B
UeJIOM HMAM TIPH pacueTe HX OTACJABLHHBIX HECYHIHX 3JCMGHTOB, 33 HIKJIO-
yeHHEM oroBopeHumx ® mm. 2.5, 2.38, 3.5 m 3:.14, ceAcMHyeCKHe Ha-
IPY3KH NPHHHMAIOTCA AeficTBYIOLHMHE FOPH3OHTAILHO B HanpaBJeHHAX
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apogovibHOR H TionepedHoft ocedl 3paHHs (oTcexa). JlefcrsHe cedcMHE-
YecKHX HArPY30K 8 OGOHX HMaNpaBJEHHAX YUHTHBAaeTCH Pa3AedbHO.

1.13. Pacyeruble BeqIMYHHH JNEACTBYIOUIHX CeRCMHYECKHX HAFPY30K
418 3AaNH#A onpeAeSsioOTcH no xpopMmyae

Sia=QuKcBinia (1)

rfe Six — pacyeTHasd BeNHYHHA CEACMHISCKOA MAaTPYysKH (COOTBETCTBYIO-
mas i-d ¢opMe cOGCTBEHHHX KOJeGaHHM), CTATHIECKH TPHIAONKEHHOH B
KakoA-AHO0 TOuKe R, rge corylacHo PacueTHORN cxeMe 3JaHHA COCPeNo-
TONeHA Harpyska Qa;

Qa —HaTpy3Ka, BH3HBAIOWIAA HHEPUHOHHYI0 CHAY (COGCTBeHHHIA
BeC KOHCTPYKLUHH 3MaHHf, BeC CTanHoHapHOro OHGOPYAOBaHHA, BpPEMeH-
Had Harpyska Ha TNepeKpuiTHe, Harpyska oT cuera # Ap.), KOTOpasa B
COOTBETCTBHH ¢ PACYETHOH CXEMOH 3JaHHA TPHHATA COCPedOTOYEHHOH
B TOYKe R, NpPH oNpefefeHHH BeNiudHm Qr 3HaueHH K0aQOHIHEHTOR
1epeTpy3xH H Kos(hHIHEHTOB cOUeTAHHSA TDPHHHMAIOTCA B COOTBETCTBHH
¢ ykasaHuamu u. 1.11;

K¢ — koo PHUHEHT ceACMHUHOCTH (NpHHHMaercs o taba. 1);

fi1 —xopduuHeHT AHHAMHYHOCTH, COOTBeTCTBYIOWHA I-A dopMe
COOCTBEeHHRIX KOJe6anHii;

MNir — K03 uUHeHT, 3aBucAmiHil ot $opMnt nedopMannii Kapkaca
TMPH ero CoO0CTBeHHHX KonebGawusaAx no i-ii gopMe ¥ OT MecTa pacnoo-
XeHHA Harpysku Q.

Tabanuuna 1
Pacuernas ceficME9nocTs 3 Saanax . . 7 8 9
Koadduurenr ceficMuunocts Ke . . | 0,025 0,05 0,1

PacueTHasa ceficMHuecKas Harpy3Ka AJ8 OAHOSTAXKHbIX 3JaHHH,
BBHICOTA XOTOPHX A0 HH32 6aJOK HJAH ¢epM He OoJsiee 8 M H ¢ TpoJera-
MH He Oosiee 18 M, ompeldensierc ¢ HAOTOJHHTEABHHM KO3(dHIKEHTOM
0.8.

3uavenne f; onpenensercs 0o ¢opmydae (2) wau no rpaduxy puc. 2
C yueTOM YKasaHus n. 1.14:

|
= — = 0,15 2
B; T 9 p; (2)

rae T{— dducaeHHOE 3HAYeHHe MepHolia cOOCTBeHHHX KoJjebaHuM, C;
Pi — YHCJACHHOe 3HadYeHHe KPYrOBOR YACTOTH COOCTBEHHHIX koJeba-

uHi, pan/c.
Bemwmunra P moaxkHa NpHHEMATHCR He MeHee 0,8 u de Gonee 3.
3HadenHe 1), ONpefensercs no ¢opmye

n
Xi kEQ; Xt
n‘* = =1 L) (3)

n
ZQ;X?;'

f=i




rome Xin H Xij — cMelleHHA KapKaca 3JaHHA NPH ero COOCTBEHHBIX KO-
neGaHHAX COOTBETCTBEHHO B PacCMaTPHBAeMOR TOYKe B M BO BCeX TOY-
Kax j, T. & B TOYKAX, OTBEUAIOMUX PACMONOKEHHIO Macc B paccMaTp-
pacMOf JAHHAMHUSCKOR CxeMe.
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Puc. 2. Onpenenenne xosgdunMesta NHHAMHUHOCTH §y

1.14. TIpu pacdere KapKacos 3MaHuA (OTCEKOB), B KOTOPHX Orpax-
RaloMIHe  KOHCTPYKIHY H TeperopoiKH He YUHTHIBAIOTCA [OpH ONpenede-
uud JAehOPMAaTHBHOCTH Kapkaca (cM. m. 1.7), 8 dopmyne (1) BMecTO
koapdHUMeHTa JAMHAMHYHOCTH f¢ AOMXKeH TPUHAMATHCA Ko3dpunuedT
AMHAMHYHOCTH, PBsa , ONpeneiseMbiit o HopMyne

B[u=Bfa- (4)

Ko3dhQHUHEHT o, YUYHTHBAIOWIHA JQHHAMHYECKHE XapaKTepHCTHKH
KOHMCTPYKUHA (3aTyXaHHe, XecTKOCTb ¢ Y4eTOM paGoTH KpenjeHHA H
CHA TPeHHs), NPUHHMAETCH HA OCHOBAHHH IKCNIEPHMEHTAJbHBIX NaHHBIX.
[TpH OTCYTCTBHH SKCTEPHMEHTAJBHHX JAHHHX NMPHHUMAETCS a=11,5. IIlpH
3TOM Koa(pHUHeRT, yKasauuuii B 0. 2.6 CHuIl II-A.12-69, ne yuHTH-
BaercH.

Ina xeae300eTOHHLIX KOJNOHH H CTaNbHBLX BepTHKAJIbHHIX aBAseR
Mex]y HHMH (B CMellaHHBIX Kapkacax) KOI(QGHUHEHT G TPUHHMAETCA
B COOTBETCTBHH ¢ yKa3auHeM 1. 1.13 «PyxoBoACTBa O NPOEKTHPOBAHHIO
NPOH3BOJCTBEHHBIX 3AAHHA € KapKacoM H3 Xene300eTOHHBIX KOHCTPYK-
HHE AnA ceficMuuecknx pakoHoss (Crpoiinzaar, 1972).

1.15. Kapkacnl 3paHH# (OTCEKOB), Y KOTOpBIX LEHTP KECTKOCTH He
cOBMajfiaeT B TJAaHe ¢ UEHTPOM Macch (UIPH HECHMMETDUJIHOM pacrono-
WEeHHH Mace HJIH KeCTKocTefl), a Tak)Xe KapKacH 3hauui (OTCeKoB),
MpOTAXKEHHNX B TNaHe (MPH COM3MEPHMOCTH HX DasMepos ¢ JJIHHAMH
CefiCMHYECKHX 'BOJIH), PACCUHTHBAIOTCH C YUIeTOM KPYTHABHHX Koneba-
HHf B COOTBETCTBMH ¢ YVKAa3aHHAMH «PyKoBOACTBA MO TPOEKTHPOBAHHIO
HHABX W OOMECTBEHHHX KApPKAaCHBIX 3A3HMA And ceAcMHUeCKMX pafio-
Hos» (Ctpofinsmar, 1976).

MpuMeuad He. a3 oTCEKOB OAHO3TAXKHBHIX KAPKACHHX 3]1a-
6Hi, Y KOTOPHX HMEETCH SKCUENTDHUHTET MEXAY UEHTPOM XKeCTKo-
CT’H H UEHTPOM Macc BCJeJCTBHe HECHMMETDHYHOTO pacloJoXeHHS
HapyXHelXx HaBeCHMX CTeH, ACNYCKAeTCA IpH pacuere Kapkaca Ha
aelicTRHe CeHCMHYECKHX HArPy30K He YYHTHBATb BJHSHHE [OBOPO-
Ta: MPH 5TOM BENHUHHBI CEMCMHICCKHX HAarpy3oK CJeiyer BhIMHCAATH
B MPEANOJONKEHHH HANHYMA HaDYXKHHIX CTEH TO BCEMY KOHTYpY
OTCEeKaA.



1.16. Tlpn pacuere cTanbHUBX KOHCTPYKIHH HA TPOYHOCTb, TIOMHMO
KoxbdHuHeHTOB ycaoBui paloTh, MPHHHMaeMbIX B COOTMBETCTBHH € IJia-
sot CHull 11-B.3-72 «CranbHbie KOHCTDYKUHH. HopMbl mpoeKTHpoOBa-
HUSI», YYHTLIBAETCH BBUAY KPATKOBPEMEHHOCTH AEHCTBHA HArpy3KH QoO-
TMOMHUTENBHBIA Ko3PhHIHEHT yCHAoBUE palBoThl Myp, KOTOPH NPHHHMA-
eTcl paBHMM 1,4; B cnyuae pacueTa CBapHHX COeIMHEHH# Mmyp=Il.

Ilpu pacuere Ha yCTOAYHBOCTD CXKATHX CTANABHHX 3MeMEHTOB TI'HO-
KocTbio Gojee 100 mpunumaercs KoshdhuuueHt myp=1, a and 3JeMeH-
TOB THOKOCTBIO oT 20 no 100 — Mo HHTEepNONAUMH MeXZY Myxp=1,25 H
mxp=1.

Ilpn pacyeTe CTanbHbLIX HECYIIHX KOHCTPYKIHR, HaXONALIHXCHA B
HEOTaNNUBASMEIX NOMEEHHSX HAM Ha OTKPHITOM BO3AYyxe NPH pacyer-
Hofi TemmepaTtype mHxe MHHyC 40°C, mpHHHMaercs xo3ddUHUHEHT
pr=r1,

1.17. Pacuer ocHoBaHHit 30aHHH CJaelyeT TpPOMIBOAUTb COFJaCHO
rnaBaM CHull 11-15-74 «OcHoBauusa 3faHuil U coopyxkenuf», II-B.5-67*
«CpafiHpie ¢yHaamentnl. HopMmbl nmpoektHpoBauHs» H «PexkoMeHzauuam
10 NPOEKTHPOBAHHUIO OCHOBAHHH H (YHAAMEHTOB 3AaHHH W COOpYyXKe-
HH#, BO3BOAHMbBIX B ceACMHUecKHX pafionax» (Crpofnszar, 1975). Ilpu
BTOM pacyeT TPOH3BOAHTCHA TO TepBOd Ipymmne mpemesbHbX COCTOAHHA
cornacHo ykazanuam nin. 3.6—3.17 raasmr CHull 11-A.12-69.

2. CTAJIBHOH KAPKAC

2.1. Pacuer kapkaca 31aHHA (OTCceKa) ma JeficTBHe CeACMHYECKHX
Harpy3ok IONKEH NMPOH3BOAHTBCA DPA3AeNbHO ‘B MONEPEYHOM H TIPOJLOJb-
HOM HaNpaBASHHSX, H COOTBETCTBEHHO B 3THX HaNPaBACHHAX JOMKHbI
ObiTh Ompenesens! ceficMHUECKHe CHJIBY,

2.2. Tlpu pacuerax KapkacoB 34auHi (OTCEKOB) ¢ YYeTOM CEACMH-
YeCKHX BO3ACHCTBHA AedopManH{ KOHCTDPYKUHKH He OrpaHHUYHBAIOTCH, €cC-
JIA PacyeT KOHCTPYKUMA YIOBJEMBODPSET yCJOBHAM MPOYHOCTH H YCTOH-
YHBOCTH.

2.3. Ipu ompezesnedtH KECTKOCTH CTOEK KapKaca XKEeCTKOCTb CTEH,
3aMpoeXTHPOBAHHLIX ¢ cobaoaenueM tpebosaHu# m. 1.7, He yuUTbIRaeT-
Cfl, 3@ MCK/AIOYEHHEM XECTKOCTH CaMOHecYHIHX KaMeWHbX CTeH B Ha-
MpaBAeHHH, MePNeHaAHKYISPHOM HX IJOCKOCTH, KOTOpad YUYHTHLIBAeTCH B
COOTBETCTBHH ¢ YKa3aHHAMHU 1. 420 «PyKOBOACTBA MO NPOEKTHPOBAHTIO
NPOH3BOJACTRBEHHBIX 3HaHHH C KapkacoM H3 Xeje300eTOHHBIX KOHCT-
PYKuHi 218 ceficMuueckux pafonoB» (Crpoiuznar, 1972).

2.4, TIoKpHITHA U TMEepeKpBITHA 3nauuil, O0beAHHSIOUIHE paMbl Kap-
Kaca B efHHbIH TpocTpauCTBeHNbliH 610K, JOMKHHB ObITh BO3MOXKHO 60-
Jee KeCTKHMH B TOPH3OHTaNbHOR TaockocTH. Jna ysenwueHus xectko-
CPH AMCKA TIOKPBITHA € NPHMEHeHHeM CTaJlbHOTO mpodpHIAPOBAHHOTO Ha-
CTHAA, acOecTolleMeHTHHX TAHT |(KapXaCcHbix H GecKapkacHbiX) ‘HIH
BOJIHHCTBIX JHCTOB H T. M. JO/XKHH NMPEJYCMAaTPHBATHCA MEPONPHATHS B
‘COOTBETCTBHE ¢ mim. 2.21—2.24, 2.40, @ aast TMOKPBITHA W TEepPeKPHLITHS H3
COOPHHIX KeNe306eTOHHBIX IJIUT ~—— B COOTBETCTBHH ¢ nn. 2.25, 2,40, 2.43.

2.5. ITponeTHble KOHCTPYKUHH TIOKPHTHA (depMui, 6atku) ¥ mnepe-
KPHITHH (pHresH, 6ankn H Ap.) 30aHHA ¢ paCYeTHON CeACMHYHOCTBIO 8
# 9 6annoB ACMXKHbL ObITh NMPOBEPeHH pacueToM Ha o0coboe coueraHue
Harpy3oKk ¢ YYeTOM BepTHKaJbHONM cefioMHYecKoR HarpyakH. IIpH sTom
CceficMHUeCKas HaTpyska onpedensercs mo dopmwie (1), toe xosddu-
IHHEHTH B: H Tix HPUHHMAIOTCH B COOTBETCTBHH ¢ mepuHoAoM H (HOpMoH
COGCTBEHHBIX BEPTHKaJbHBIX KosefaHnii pacCYHTHIBAEMbIX KOHCTPYK-
uni. KoHCTPYKuHH, MMeloHniHe NepHoa NnepBoro (OCHOBHOTO) ToHa cOOCT-
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seHHBX KoJebaHuh Gojbe 0,5 ¢, cAeAVeT PACCYHTHBATD ¢ yUETOM BHIC-
amx ¢opM xonebaHuil, Kak MPaBHIO, HE Gonee Tpex. [Ipu mepuomax oc-
noBHOTO ToHa T<C05 ¢ yunThiBaeTcd ToJbKo Mepsas (opMa KoneGaHHH.

26. PacienHHe YCHIHA B pPacCMaTpHBAeMOM CeYeHHH KOHCTPYKUHH
xapKaca OT HeficTBHA CEeACMHUECKON Harpy3Kd TpH YHeTe BRICIIHX dopu
KoneGaHHA onpenenaiTed 1o hopmyse

n
Np = N2 e -+ 0,5 3 M, (5)
1

rne Np — pacyemioe 3HadeHHe YCHAHA (TOMEpeyHOR HIH HOPMaNbHOHA
CHJIBI, M3THOAIOmMEero MOMEHTa) B paccMaTpuBaeMOM CedeHHH OT OencT-
BHA CEACMHYSCKOA HATDY3KH;

Nuaxe — HaubOAbmee 3HaueHye RAHHOTO YCHAWA B pacoMarpuBae-
MOM CEUeHWH, OnpejensieMoe H3 COMOCTABACHHS SMIOP YCHAHA, BHIHBaE-
Mbix CeRCMHYECKHMH HATPY3KaMM, OTBEYAIOUIMMH Y4HTHIBaeMbM  §op-
MaM COOCTBEHHBIX KOJeBaHHi KapKaca;

N; —sHaueHUd VOHAHHA B TOM Xe CEUEeHHH 1o 3M0paM ANA APYrHX
dopM KoneGauui (xpome sHaueHust Nuaxc).

2.7. Illupuna aHTHCEACMHYECKOPO 1IBA, CM, B MOKPHITHAX H TEDEKPhi-
THAX ompegenserca no dopMyie (6) H NPHHUMAETCH KpaTHOH 5 CM:

af—"A1+Ag+2CM, (6)

e A; H Ag— MaKCHMAJIbHbIE TIepeMelienHs, CM, OBYX CMEXHBIX Kap-
KacoB 3AHHA (OTCEKOB), Da3feNeHHbHIX aHTHCEACMHYECKHM 10BOM, UIpH
NefCTBHH PACYCTHBIX POPH3OHTA/JbHHX CEACMHUYECKHX Harpy3ok.

28 B 31aHHAX CO CTEHAMH, 3aMPOSKTHPOBAHHHIMH B COOTBETCTBWH
c TpeGoBaHuaMH n. 1.7, mpH pacueTe Kapkaca HeoOXONHMO YUYHTHBATDb
CeRCMHYECKYIO Harpysky OT CAMOHeCYHIHX CTeH, DPaclofloXeHHHX TOMb-
KO B TJOCKOCTSIX, MepPNCHIMKYAAPHHX HATPaBICHHIO OERCTBYIOLINX Cefi-
CcMUYeCKHX ®arpysok. CeficMHueckas Hanpyska OT MOTepedHHX H TpO-
JONbHBIX HABECHLIX CTEH NpH pacuere Kapkaca JQO/AHA yYHTBIBATBCA B
o00HX HalpaBleHHAX.

KAPKAC OAHO3TA)KXHOI'O 31AHHSA

2.9, Kapkacs 0QHO3TaXKHbIX TPOH3BOACTBEHHHIX 3IAHHH C raBapu-
TaMH M HarpyskaMH, COOTBETCTBYIOIMMH ASHCTBYWOUIHM cepHAM THIIO-
BHX KOHCTPYKUHE, MPOEKTUPYIOTCH, KaK TpPaBHAO, MO OGHMHOH XOHCT-
PYKTHBHOA CXeMe — CO CTOHKaMHM, 3allileMJeHHbMH B QyHgamenrax H
IIAPHHPHO-CONPSXKEHHBIMA ¢ DUreasiMH NMOKPHITHA.

B xapxacax 3qaHuff ¢ pa3MepaMH OOVIBIIHMH, YeM ITIPEIYCMOTDEIO
YHEGHIHPOBAHHBIMH TaGapHTHbIMH CXeMaMH, CONDAMEHHA KOJMOHH C
[pHEreJISIMH TOKPHITH PEKOMOHAYeTCA BBUIOAHATL B BHAE MKECTKHX paM-
HBIX V3JI0B C LEebI0 OTpaHHdeHHs JedopmallHi H yMeHblieHHS MOMEHTOB
B KOJIOHHAX OT CefiCMHYeCKHX H BepPTHKaNbHBIX Harpys3ok.

TloRpbITHS 3AaHHA CAeAYeT NPOSKTHPOBATb H3 KOHMCTPYKLWH, M3K-
CHMAJIbHO CHHXKAIOUHX HX BEC, peKOoMeHIyeTCH TMpeHMYUeCTBEHHO TpH-
MEHATh NDPOGHIAPOBAHHBIA CTaTbHOH HAaCTHA, acGeCTONCMEHTHble IJIH-
TH (KapKacHme W OeckapkacHbie) HAH BOJHUCTHe JHcThl. B xauectse
VTerMTeS PeKOMeHIyeTes MNPHMEHATH 3(ghexTHBHBIE TEMOH30/AIHOH -
Hbie MaTepHadp! (IMIHTH 3 TONMMEPHBIX MaTepHaJ/ioB, MJIMTH IMOBHIIEH-
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Phc, 3. IunaMAvYecKHe pPacHcTHRE CXeMun KApKAca 3AaHMA (OTcexa) npH AefcTeum
cefilcMAvecKof Harpysxsm B nonepewsoM (2, 6} # npoaoasHoM (8) HanpaBIeHHNX

/I — paccunThIBaeMas nollePeqdHas pama; 2 — CToMKAa, 3aMeHAKIIAs Bce ApPYTHe
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HOH MXECTKOCTH H3 MHUHepaJbHOofi BATH H CTEKASHHOTO BOJOKHA ®a MO-
AHMEpHON CBSI3KE B JP.).

IlpaMenenue cOOPHLIX XeNe306eTOHHLIX TJAHT B NOKPLITHH JOJKHO
6HTH orpanmueno. IIps 3ToM RAHTH AauHOH 12 M B 3JaHHAX € pacder-
HOM eeficMHYHOCTLIO 9 6an/0B NPHMEHATH He PEKOMeHAyeTcHd.

2.10. Pacuer XapKacoB OAHOITAXKHBIX 3MaRUA (OTCEKOB) Ha rOpH-
30HTANBHEIE CEHCMHUSCKHME HATPY3KH PEKOMEHLYETCS BHMOJMAATL Ha DBM
C Yy4€TOM HMX TPOCTPAHCTBEHHOH PaGOTHL.

Ilpu pacuere Ha noOmepeufile CeACMUYECKHe HAPPY3KH B KauecTse
SKBRBAJEHTHON AWHAMHUECKOH MOJeJH KapKkaca NpHEUMAeTCHA pacdeT-
gass CXeMa, COCTOsAllass H3 IonepedHHIX paM M ¢aXBepKOBHX CTOEK, coe-
JAHHEHHHX B YPOBHE HX BepXa CTepXHAMH OGecKOHeyHOW KEeCTKOCTH ¢
YCJIOBHON MPOROABROA 6aJkof, KECTKOCTh KOTOPOH (Elyc) 9KBHBAJEHT-
Ma CyMMapHO# TOPH3OHTANLHOH KECTKOCTH AHMCKA TIOKPLITHA B fomeped-
HoM HampasieHmn 3aanus (puc. 3, a). Bepruxaishbie Harpy3akH, nei-
CTBYIOLRE HAa KapKac, B PAacueTHOd cXeme NPHHHMAIOTCH COCPEAOTOUEH-
HBIME B HEHTPAX IPHUBEREHHS B COOTBETCTBHH ¢ YKa3aHHAMA . 2.11.

[Tpn noxpurrusix #3 UpodHAHPOBAHHOIO CTAJABHOTO HACTHAAZ, XKECTKO
CBS3AUHOrO ¢ mporomamMu (cM. m. 2.24), aau cOOPHEIX XKene3oGeTORHLIX
INUT ROTMYCKaeTCs NPRHMUMATh HMCK NOKPHITHA GECKOMEUHO KECTKHM B
MOTIEPEdHOM HANpaBJeHHH 3AaHHA. B 3ToM cayuae, B HeasX yMenblUCHAS
BLUHCTHTEJBHHX paboT, TIONepeurtie PaMbl, KpOMe PacCUMTHBAEMOA, MoO-
TyT GHITH 3aMeHeHE B pacueTHOfl cxeMe KapKaca OAHON IKBHBAJEHTHOH
cTofikofi, a Bce (haxBepKOBLIE CTOHKH — ONHOH IKBHBAJEHTHOH CTOHKOH
(puc. 3, 6).

Tlpu pacdere ua TPOAOJAbHBIE CEHCMHUECKHE HATDY3KH B KadecTse
SKBWBAJEHTHON JAMHAMHUECKOH MOJeJH Kapxaca IpHHHMaeTCsa pacder-
Has§ CXeMa, COCTOSLIad H3 CBsA3eBbIX NaHeJed BCeX PANOB KOJOHH, KO-
TOpHE B YPOBHE MX BepXa COeXHHEHH B6eCKOMeTHO KECTKHMH CTepXKHs-
MH ¢ ycrosHoft nomepeunol Ganmkof, xecTkocth koTopoh (Elyc) oKBH-
BaJIGHTHA CYMMapHOA TOPH3OHTAJAbLHOA MKECTKOCTH JAUCKa NOKPHITHA B
MPOROAbHOM HAanpaBieHmu 3fnanHs (orcexa) (psc. 3, 8). Tlpu orcymer-
BHHE HEOOXOMHMBX NAHULIX MO0 OLEHKEe TOPHUIOHTAJIBHOA KECTKOCTH AHUC-
Ka NOKpHITHS 3MaHusl (oTcexa) pacueT KapkKaca B MPOXOJAbHOM Hampas-
JeHER BLITOJHSETCS B COOTBETCTBAYM ¢ yKa3jaHHsMu mi. 2.12—2.14. Bep-
THKaJabUBIE HATPY3KH, AeHACTBYIONHE Ha XapKac, TIpHHHMAIOTCH COCpe-
JAOTOYEHHHIMY B YPOBHE BEpXa CBA3EBHIX maHeJell H ONpelefiioTCH B
~OOTHETCTBHM € vKaszanHaMu m. 2.11.

2.11. Harpysku na crofixy (MaH CBSi3eBHE MamenH) B pacueTHHX
oxeMax, ykasauex B 1. 2.10, ofpefeifloTcs Mo AeACTBYIOIUM HA HHX
pAaCUeTHHIM BEPTHKAJLHBIM 'HATPY3KaM, MCPELAIOUHMCS C TPHJIErao-
mHx Tpy3ommx nuomanefi ¢ yserom yxasanus o. 28. TIpu stom marpys-
KR MPHHHMAIOTCS COCPeJOTOUEHHBIME B HEHTpaX NPHBeRCHHUN:

~a) B ypoBHe Bepxa cToex Q¥ —oOT COGCTBEHHOTO Beca MOKDHITHS
(BXMOuas Bec TMONBECHHIX TOTOAKOB, MPOMIPOBONOK, NMyTeH MOABECHEIX
KpagoB, COGCTBEHHO TOXBECHHIX KpaHOB. 6e3 Beca TeeXKeK H rpysad, mpH
KATauW# HX TepNeHAMKYAAPHO K DPacCMaTpHBAEMOMY HallpaBJEHHIO H
Ip.), cHera, cTeH (2 TaK)xe MEPeropoiOK), PACMONOXKENHHX BLILie Bep-
Xa KOJOWH, M /4 COOCTBEHHOTO Beca KOJOMH H CTeH (a Takke mepe-
rOpPOAOK), PACTIONOKEHHHX B TPEJENaX BHCOTH KOJOHH;

6) ®m ypoBHe HHM3a TIOAKDAHOBLIX G6aJOK — OT COGCTBEHHOTO Beca

NMOAKPAHOBWX 630K M TODPMO3HHIX KOHCTPYKIHi (Q"") ® MOCTOB
KpaHop Q®P, xoropHe YWHTLIBAIOTCS TOJBKO NDPA pacdere Kapkaca B
TIONEepPeYHOM HAMpaBACHAH; MNPHE 3TOM B KaXJAOM KDaHOBOM mponhere
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pPACCUHTLIBAEMOH TMONepeunofi paMbl yCTaHaBJAHBAeTCS MO OJHOMY Xpa-
. K » L] . - -
#y; BeauuuHa Harpysku Q ,p ,» BEACTBYIOLIeH HA j-I0 CTOHKY MOMepeuHof

PaMbl pACUETHON CXeMbl KapKaca, B CTBODE KOTOPOH YCTAHOBJAEHH MOCTO-
Bble KpaHbl, onpeleasiercs no ¢popMyse

Qkp—- EQKpCj klkg
j e ?

n
2

j=I

(7)

rae ZQ%P — cyMMmapHHI Bec MOCTOB KpaHOB (Ge3 ydeTa Beca TeJexKex
H TPY30B), DAcmoOXEHHLIX B CTBOPE MOMEpeyHOR paMHl PacueTHoH cxe-
MB!I Kapkaca;,

C; — XeCTROCTb paccMaTpuBaeMoll j-ii CTOMKH B YpOBHE HM3a MOA-
KpaHOBLIX BaNoK;

n

C; —cymMma xecTkocTedl CTOeX momepeyHOft paMH (B ypOBHE HH-

=1
32 MOAXpaHOBLIX 6aJ0K), HAa KOTOPYIO MEpefaeTcs Harpyska oT KPAHOB;
k1 =1,2 — k03bOHUHEHT NEeperpysKHy;
ky=0,8 — x03dHUIHEHT COUETAHUSA;

B) B ypPOBHe CEPefHHB! BLICOTHI CTOEK — OT !/; COGCTBEHHOTO Beca:
KOMOHH Q¥ # cTeH (a2 TaKXKe NeperopofoK), PACTOJOKGHHHX B mpeje-
JaX BRICOThI KOJOHH Q.

Harpysxu Qn, Q1-6, Q¥ 1 Q° ROMKHE ONpeAeasThes ¢ KO3(QHIKREH-
TaMd TIeperpyskH # x03pPHIHMSHTAMH cOveTaHHH, NPUHEMAEMBIMH B CO-
OTBETCTBHH C yKasaHusavu 0. 1.11.

2.12. B cnyyae HeRm0o3MOKHOCTH mchonbzopadus IBM naas pacuera
KapKaca 3paHusa '(OTcexa) Ha cefiCMHYecKHe Harpy3KH B COOTBETCTBHH
¢ ykaszamusMp m. 2.10, a TakXe NPH OTCYTCTBUHE HEOOXOAMMEIX JaHHBIX
f10 ONIlGHKe TODH3OHTAJLHOR KEeCTKOCTH JHCKAa TOKPHTHS, ZOTNyCcKaeTcs
BLIMOJHATL YIPOUIEHHBIA pacueT Kapkaca, MpHHEMAs  [OHHAMHYECK VIO
PACUETHYIO CXeMYy B BHJe HEBECOMON KOHCOJbHOA cToiKM (pHc. 4,6), 3a-
IeMJEeHHOH Ha ypOBHe Bepxa (yHIaMeHTa, ¢ MACCOH, COCPENOTOUSHHOMH
Ha ypOBHe Bepxa KOJOHH (cucteMa ¢ ofgHOM cremennio cBoGoxb). B stoM
cayqae xoadhdupueHT 1 papeH efHHHIE, 2 mepHo] COGCTBEHHBIX KOJe-
Ganufi CHCTEMB! B CEKYHRAX Ompelessercsd 1o ¢hopMyJe

_Q Q
T_Qn‘/cg ,.,2‘/0, (8)

TAe £ — YCKOpeHHe CHJb! TAXeCTH, Mm/c?.

Q — BepTHUKaNbHAA HATPY3Ka, TC, NDHHHMAaeMas COCPELOTOUEHHON B
YpOBHE BepXa KOJAOHH; HArpyska Q {c yueroM ko>dQHUMEHTOB mepe-
rpyskd W KosbPHUHEHTOB COUETAHMH, NPHHHMAEeMBIX B COOTBETCTBHH C
yxazaumsma n. 111, 3a HcKmodeHueMm KosbPHIHEHTA COUETAHUS Jasd
HaTPY3KH OT Beca MOCTAa KpaHa, KOTODHIH mnpuHuMaeTcs pasubimM 08)
COCTABASgETCA H3!

a) COOGCTBEHHOTO BeCa TOKDLITHS (BKJOUAsi Bec MOABECHBIX MOTOJ-
KOB, MPOMTUPOBOZOK K Mp.) M cTeH (a TaKxke NOPEropoNOK), PACMOJO-
XKEHHBIX BLINIE BepXa KOJOHH;

6) /4 cOGCTRENHOTO BeCa: KOJOWH, MOAKPAHOBHX 6ajJOK, TOPMO3HLIX
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KOHCTPYKIHA M Yy4acTKOB CTeH (a TaKXke meperopofok), paclofoXKeH-
HHX B mPeneﬁax BRICOTH KOJOHH;

8) !/4 COGCTBEHHOTO BECa MOCTOB KDAHOB, PACNONOKEHHBIX B 34aHAHR
HJAH OTCexe I(TOJBKO NPH pacuere B IMONepedHOM HanpapaeHWH);

I') CHErOBBIX Harpy3oK.

[pn ompenenennn uarpysks Q yYHTHIBAIOTCSA YKA3aHHA . 28.

C — KeCcTKOCTb paMml (HAM Kapkaca) SKaHHA (oTcexa) ma ypoBHE
BepXa KOJOHH, onpefenseMas no ¢opMyae

n
]
__-Z , 9
C ]o“ (9)

fl — UHCAO KOJOHH (MMM paM) B paMe (WM Kapkace) 3pamus (OT-
cexa);

Sxx — MepeMelenne OTAEALHON KOAOHHBI (MM paMH) HA ypOBHE
ee Bepxa OT JeficTBHsS FOPU3OHTAaJLHON efMHHUHOH CHIB B TOM Ke
ypOBHE; MepeMelieH’s IPOAIbHBIX CTAALHBIX PaM AOAyCKAeTCH MpHHH-
MaTh PABHLIM MEPEMELLEGHHIO HX CBS38BLIX TAHE/EH.
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Puc, 4. PacdeTHnle cxeMbl PaM KApKaca 3AAHHA NPH WAPHHPHOM ONHPAHHH depM
NMOKPHTHAE HA KOAOHHH

a — nNollepeyHHA paspe3s 3AaHHA; 6 — NIHHaMHUecKafd pacueTHad CXeMa KapkKaca
3flaH¥A, 8 — PACUYeTHasA CXeMa [onepeyHofl PaMH; &-— NPONOJABLHMA paspes 3ia-
Huf; 0 — pacueTHasi cXeMa NPOAOJAbLHON DaMu

Onpepesenre mepuona COOCTBEHHHIX ®KOJAeOawmit T MNpPOHIBOAUTCSA
B 3aBHCHMOCTH OT CTEeNeHH TODHIOHTAJNBHOM JKECTKOCTH JHCKZ IOKpH-
THS 3AaHHs (orcexa). Ilpy 5ToM BO3MOXHE! JABa pacueTHHX Caydas KO-
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ne6aHufi Kapxaca W COOTBETCTBYIOLIHE HM 3HAYEHMsI TNEPHOAA COGCTBEH-
HbIX KoJebaHufi:

1- cayqa#t, TTokpuTHe paccMaTpHBaercq Kax KecTxmfi amcx. Kap-
Kac 3/1aHusi {0TceKa) XoaeBieTc KAax eAauHas cucrema. IIpm 3ToM B
dopmyse (8) marpysxa Q BuuHCASETCS AN BCero 3AauHA (OTCEKA)
B Ie/IOM, a2 XecTKOCTh C [OpHHAMAeTCs papHofi KECTKOCT™H KapKaca
3NanHsa (0TCEKAa) COOTBETCTBYIOLIETO HAMPABICHHS.

2-#1t cayqafi. )KecTKOCTb MOKPLITHA He ywHTHIBaeTcd. PaccMaTpHBa-
I0TCA KONMeBaHHs KAXKAOA paMul Kapkaca B orTaenbHOocTH. [Ipu 3ToM m
bopuyne (8) marpysxa Q BHUHCASETCS € TPV3OBON TAOMANH, MpHJe-
ralomedl X paccMaTpHBaeMofl paMe, @ XecTKocThb C APHHHMAETCA paB-
MO KEeCTKNCTH 9TOR paMuL.

ITeproan cofeTBeHHBIX KoMeBaHUA PeKOMERAYETCS ONpeReasiTh npH
MOKPHITUAX:

a) #3 NMPOdHUIHPOBARNHOLO CTANLHOTO HACTHAA: B TIOTIEPEYHOM Ha-
NPparJeHHH — IO NEPBOMY CAYYai0; B NPOAOALHOM HANpPaBJAeHHH — MO
NIepBOMY H BTODOMY CAYUIAAM:

6) H3 acBecTOUEMERATHBIX MHAT (KAPKACHHX W GECKapPKACHBIX) HJM
BOJHACTHX JTHCTOB YCHJACHHOTO MPOMUNST: B NONEPEeYdoM M TPOMOJLHOM
HATIDABAGHKAX — TO 'BTOPOMY CAYYRIO:

B) M3 ¢BODHLIX XKene3znBeTOHHHIX MAHT: B TONepeqHoOM H TPOAOb-
ROM HaTPIRIEHHAX — TIO MEPBOMY CJIVYAIO.

2.13. TIpu pacuere Kapxaca 3Zamus (ovcexka) Kax CUCTEMH ¢ onHOR
crenedblo cBofoan {cM. m. 2.12) ceficMuueckmne marpyskm, aeficTBviomue
13 paccMaTpHBAEMVIC TOMEPeuHYI0 MAMW WPOMOIALHVIO paMy '(CBI3eBVIO
naHenb), ompefensiorca mo dopMyie (1) u npwanvatores (pHc. 4.8,9):

a) OT BepTHKaJAbHOM marpysxku QF, pacrosoxenHofl Bumme VPOBHS
BEDXa KONOMH, — COCPENOTONSHHHMH ST, NpAJOKEHHWMH B YDOBHE
BE&PXA KOJOHH.

Harpysxa Q¥ cocraBnsercs w3 cOBCTRANHOTO Beca MOKPHITHA (BRAIO-
9as BeC TOABECHHX NOTONKOB, NPOMIOPOBOROK, TyTeli MOABECHHX Kpa-
HOB, COOCTBEHHO TONBECHHX KPawoB, 6e3 meca TeJexeK ® TPy3a, TpH
KATAHHH HX TepNeHAHKYASAPHO DPACCMATPHBAEMOMY HANpABAGHHIO W
Ap.), cHera. cred {Meperopollok), PAcIONOKEHHbLIX BbIIle BEpPXa KOJAOHY,
a Takxe 50% colcTBeHROTO peca CTen (MepeToponoK), CBA3AHHHX C
TOKPHTHEM ¢ TOMOUILI0 DAaXBEPKORBIX CTORK.

B 3aBuCHMOCTH OT PemMICHHS AMCKA NMOKPHTHS Ce§OMHYecKas HMa-

rpy3Ka Sg Ha TNONEePeTHVIO HAY MPOROABHYVI0 paMy (WIH CBS3EBYIO Na-

HeNb) BHYHCAAETCA AN ONMOrO MAH ABYX CHAYYaeB KoJAeBanufl Kapkaca
B COOTBETCTBHH ¢ YKa3zaHHAMU m. 2.14;
6) oT co6CTBEHHOrD BECE KOMOHH 3AaHAfi — PAaBHOMEPHO paclpeie-
JIEHHBIMH MO [ JTHHE KOJOHH:
Qx

s"=—-f;— KBy (10)

B) OT COGCTBEHHOTO BECa NOAKPAHOBLIX GajOK H TODMO3HLIX KO-
CTPYKIUHA — COCPENOTOUEHHN MY, TPHJIOKEHHHMH B YDORHE HH3a MNOX-
Kpanosux 6anox:

§1-6— Q"6 K. Ba; (11)

r) OT coBCTBEHHOTO Beca Y9acTKOB cTeH (a2 TaKXe feperoponok),
PacfioNOXeHHBIX B NPeenax BLICOTH KOJOHH NPH OMPEXENeHHH CefiCMH-
JeCKHX Marpy3ok, AeHCTBYIOMEX © HAMPaB/eHHH, NEPHEHIHKY/SPAON
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QJIOCKOCTH CTeH (Meperopofiok), — PABROMEPHO  PACTIPEACJCHHBHMH ao

AANHE KOJOHEE
C

8¢ = KcBq; (12)

1) OT coOCTBEHHOro Beca HapecHbiX CTeH, pacIoVIOXKEHHEX B Npese-
72X BHICOTH KOJNOHH, NDH ONpele/eHHH CeHOMHMUECKHX HArpy3oK, nen-
CTBYIOUIMX B TITOCKOCTH 3THX CPeH, ~— COCPEAOTOYBHHLIMH, TIPHJIOXKEHRBI-
MH B YpOBHE OMOPHLIX KOHCOJIell HaBeCHBIX CTeH:

S = QU Ko By (13)

e) OT COGCTBEHHOTO BECa MOCTOBBIX XpaHOB —B COOTBETCTBHH C
yxazauusgMy 1. 2.15.

B ¢opmyaax (10)—(13) npunsro:

Q¥ — coGCTBEHHBIH BeC KOJOHHDI,

Qu.6 — parpy3k# OT COOCTBEHHOro BeCa NOAKPAHOBLIX Ganok (BKJIO-
qasi Bec TOPMO3IHLIX KOHCTPYKUHf), OUHDAIOUIHXCA Ha paccMaTpHBae-
MYIO KOAOHUY HAH paMy KapKaca;

Q¢ — cOGCTBEHHBIA BeC CTEHbI (meperopoAku), NPAMHKAIOWER K
paceMaTpHBaeMOoi KoJOHHE HIH PaME,

Q®-¢ —mHarpy3ka OT COGCTBEHHOTO Beca HaBeCHOH cTeHbl B ‘MecTax
oIMpauHsl HA OTIOPHEIE KOHCOH,

H — paccrosinHe oT Bepxa ¢yHAaMeHTOB 10 BEpXa KOJMOHH;

K. — K03 puunesT CeACMHAYHOCTH, npunumaemufi mo taba. L

B o — KO3 HIIHEHT JIHHAMHUNOCTH, BHYWCJAGHHHA MJA paccMaTph-
BaeMoro cJay4as xojeOGaHHs Kapkaca no popmyae (4);, mpu yuere IBYX
caydaes koneGamnfi Aas paciera npHEEMaeTcs OoJbllee 3nadeHHe B q

H3 MOACYHTAHHHBIX AAA 3THX ABYX CHYHAEB.

Harpysku Q JMOoJXHH ONpEAeNsrbes Koz dHIHEHTAMH neperpys-
i @ Ko3MUUKEHTAMH COUETAHUA, NPHHHMACMLIMA B COOTBETCTBHH C
ykaszapuamu 1. L.11. TIpn onpedeneHHH ceficMHUEeCKHX HATpYy30K OT co0-
CTREHHOrO BCCAa CTeH (Meperopoiok) AOMKHE YIHTHBATHCA yKa3aHHs
a. 2.8,

MprMeqanne CaazeBre Navead NPOROJILHLWX PAROB CTAJb-
HLX KOJOHH JONYCKAeTcs PACCUHTHBATE TOJIbKO Ha NeACTBHE OX-
Holt ceficMuuecKo# Hampyskx Sy B YpoBHE BepxXa KOJOWH, NpH
5TOM B BepTHKaAbHYyio Rarpysky QF, ompeiesseMyio mo NOMNYHKTY
«a», cllefyer NOGaBATH HarpysKy oT !/4 coGcTBeHHOrO Beca: KOJIOUH,
MOAKPAHOBHIX £aj0K H CTeH (meperopoloK), PacmoOkKeHHBIX B mpe-
Keaax BHCOTH KOJIOHH.

2.14. CeficMHuecKasi HATPYy3Ka S;, neficTBYIONIAS B ypOBHE BEpXa
KOJMOHH paccMaTpuBaeMoft nofepeqHoil WA TPOROJABHON paMul (cBs3e-
BOf MaHeJW) Kapkaca 3AaHHs (OTCeKa), pacCIUTHBAGMOro B COOTBET-
cTBUH ¢ 1. 2.13, onpeapensercs.

a) TpH TOXPLITHAX W3 TPOPHIHPOBAHHOrO CTANBHOTO HACTHAA: HA
nofilepeadyio paMy —mno dopmyse (14), Ha OPOROJNBHYIO PAMY (cmsae-
BYIO TMaHenb) — 10 GopMyJiaM (14) u (15), H mpuHMMaeTcA AAS pacdeTa
GoJbiiee 3HAUCHHE S;,', noAcYHTaHHOE MO 3THM JIBYM ¢opMyaam:

-S‘n __ Qan,ﬁan
P C ’

(14)
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Q® — pepTRKaJpHAsA HArpyska, BbluWcJeHHas AJs Bcero Kapkaca
3aanusa (oTcexa);

K¢ — xosdbduupent ceicMHYHOCTH, TMPHHHMaeMblll 1o Taba. 1;

B g — K03pGHUHEHT JUHAMHYMOCTH, BHYHCIEHHBIA AJd KapKaca
3nauus (orcexa) mo dopmyne (4);

Cn Cp~— XeCTKOCTH Ha YpOBHE BepXa KOJOHH COOTBETCTBEHHO
Kapkaca 3jauua (oTcexa) H paccMaTpuBaeMOB paMm (MJAM CBA3€BON
natnetu), onpexenseMoie mo dbopmyne (9);

Sg=QgKCﬁqr (15)

rie Qg—zaepmn(anhﬂaﬁ Harpyaka, BhHUHCJEHHAs ¢ Ppy3oBOfi mJjoma-

AM, Mpujeraiomefi K paccMaTpHBaeMOfl paMe '(CBS3eBOH MNaHeNH);
K¢ — xo3dpduuuedHT CceicMUuHOCTH, MPHHHMaeMoR mo Taba. |;
By — xosdhPHLMEBT NHHAMHYHOCTH, BHYHCICHHON AAf PACOMATPHBA-

eMOH pamul (cBfizeBofl maresu) mo Gopmyne (4);

6) mpu MOKPHITMAX H3 AacOecTOUeMEeHTHLHIX NJAMT (KapKacHHX H
6ecKapKacHBIX) MJH BOAHHCTHX JIUCTOB YCHJAEHHOTO Mpoduasd — no ¢op-
Myge (15);

B) MU TOKPHTHAX H3 COOPHEIX KeJe306eTOHHHX {IJAHT: HAa Tomeped-
HYI0O paMy — 1o ¢opmyae (14): Ha npomoasuyle pamy (cBA3eByio na-
Heab) —ao dopmynam (14) ¢ (16), ¥ npuruMaercs A pacuera GOAb-
uee 3HadeHHe S g, IIOACYHTAHHOE MO 3THM ABYM popMy/am,

Q" K Ba Fp
Sp=~r , (16)

rae Q¢, K¢ u B, — obo3Hauenns te Xe, yto B dopmyne (14);

F u Fp—rpy3osse NaomaJH COOTBETCTBEHHO 3NaHusA (oTcexa) H
pacCMaTpPHBAEMON paMbl (CBA3eROfl MaHenn).

2.15. B KoaoHHAX, HeCYLI#¥X KPAHOBYIO HATPY3Ky, TTOMHEMO MOMEHN-
TOB OT CEACMHYECKHX HATrDPY30K, BHIUHCASHHLIX B COOTBETCTBHM ¢ m. 2.13
«a»—<A», B MJOCKOCTH TONEPEUHOl DPAMBI KApKaca XOJKHbBI YUMTHIBATH-
¢ MOMEHTHl, BH3BAHHHE MeCTHOH ceficMuyeckoll Hanpysxoft oT cobcT-
BEHHOro Beca MOcToB kpauoB (puc. B). Ilpu sToM B pacuetHoll cxeme
KOJOHH BepXHAS Ofopa MPHANMASTCS HeCMellaeMo.

CelicMpYecKasi ¢Msaa OT KpaHOB, TIPHKJAaABIBaeMasg K KOJOHHe Ha
YpOBHe Hu3a TIOAKPaHOBHIX 6asok, onpepeasiercss no ¢opmyae (1} xKax
JAJ8 CHCTeMH ¢ OAHMOR cTenenblo cBoboanl. 1IpH 3TOM BesdyHHa Harpys-
kH Q¥P, cocpelOTOYeHHOH HA YpOBHE HM3a NOAKPAHOBHX 6asoK, NpH-
HUMAEeTCS DABHON MAKOHMAJbHOMY RABACHHIO Ha KOJOHHY OT COGCTBEH-
HOTO Beca MOCTOB KDaHOB (¢ ydueToM KodpuluueHTa meperpy3kKH H KO-

HIMEHTA COYeTaHHus, NPHHUMAEeMBIX B COOTBETCTBHH C YKa3aHHAMH
n. 1.11), pacnosaraeMEX no OZHOMY B KaXAOM nposete 34aHusd, a
wpousBeenHe KO3GPHINEHTOR B, Y) MpHHHMaeTcsd pasHuM 3.

[Ipun onpeneneHuu ropH3OHTAJBREIX CeHOMHYECKHX HArpy3ok, Jgedcr-
BYIOHMIMX HMA KOJIOHHW B fIPOAOJBHOM HANPaBMeHHH, Harpyska oOT Kpa-
HA He YUMTHBAETCH.

2.16. Tlpu pacgeTe Kapkaca 3/aHHA B TONEPEYHOM H APOAONBHOM
HallpaBJeHHAaX Ha oc0o00€ COoYeTaHHEe HATPY30K C Y9eTOM [eHACTBHA Ced-
CMHYECKHX HMANDY30K BePTHKAJIbHAS HATPY3Ka OT KpPaHOB NPHHHMAaETCS
0T OJHOTO KpaHa B KaxXKAOM IIpoJeTe U OfpeleideTcs fIpY MAaKCHMAaJb-
HOM [aBJAGHHM HA KoJeca KpaHa (BKJIIOUAas BeC TEJeXKH U Npy3a) ¢ Ko-
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o(pULUMEHTAMH Teperpysky # COYeTaHus, TPHHHMAEMBIMH B COOTBETCT-
BHH ¢ yKaszauuamu a. 111

2.17. daxpepKoBble CTOAKE IONEPEUHLHIX UJAH TNPOAOJbHHX  CTeH,
IapHAPHO-COEHHEHHBEe BBEPXY € KOHCTPYKUMAMH TOKDPHITHS M BHH3Y
¢ $yHEAMEHTAMH, AOMKHH OHThL NPOBEpE’Hl PAcUeToM Ha 3l OT AeH-
CTBUS MECTHHIX CefiCMHUECKHX HArPYy30K OT COOCTBEHHOTO BeCa HaBeCHBIX
MM caMoHecymux creH (pme. 6,6). Ilpu 3TpM B CTORKAX TPOXOJBHOTO
(axsepka, ONMPAIOIMXCS TaKke B ypoBHe BepXa MOAKPAHOBHX 6ajoK,

9

8

Puc. 5. CxeMm K Pacdery KOJOHHB Ha MecTHYw celicMHueckyio Harpy3xy or col-
CTBeHHOTO BecA MOCTA KPaHa

a-— perajb pa3pe3a 3JaHHA; 6 — ApHAMHUYECKas pacuyerHad CxXeMa KOJOHHM;, &8 —
pacueTHafd CXeMa KOJOHHBI, 1 — oaHH MOCTOBOA KpDaH

ROMXKHH YYHTHBATBCS YCHJMS, KOTOPHE BO3HHKAIOT B CTOAKAX 0pH #3-
rHbe MX B MOMEHT CeNCMHUeCKOTo BO3AeHcTBHsA (BRHAY Ooabmero cMe-
ImeHssl KapKaca B ypOBHE Bepxa KOJOHH, 4eM B YpOBHe NOXKPaHOBBIX
6anox) i(puc. 6,2).

BesuupHa MecTHOM CeiicMHUeCKOR Harpy3kiu OT CcoOCTBEHHOMO Beca
HABECHHIX MIM CAMOHECYIIMX CTeH ompepeasercs mo dopmyne (1), mpH
5TOM Tpom3BejeHHe Koopbhuuuentos Bg M NPHHAMAETCS Kax Aad Kap-

Kaca COOTBETCTBYIOUIErO HANpapJeHus, Ho He MeHbmre 2.

2.18. Hepopmanus (nepeMelllenre) KapKaca 3nanusi (oTcexa) Ha
YpOBHe BepXa KOJOHK OT AEHCTBHSA PACUETHHIX TNOPH3OHTAJNbHBIX CeACMH-
YyecKHX Harpy3OK olipefeasercs mo popmyae

S
A =70 ° (17)
rie S — pacueTHas TOPH3OUTAJNBHAA CEACMHUECKAs Harpyska Ha Kapxac
afamms (oTcexa), BHUUCAEHHAS XS COOTBETCTBYIOIEro HAMpaBJeHHS H
NPUMOKECHHAST CTATHUSCKH Ha YPOBHe BepXa KOJOHH;
C — XeCcTKOCTh XapKaca 3xaHMs /(0Te¢eKa) Ha ypoBHe Bepxa KO-
AOHH, ompeaeaseMas 1o dopmye (9).
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s

Puc, 8. Cxemn x plc!e? Saxnepxontix croex sAaHmfl Ges MocTOBMX KpaHOm (&,
) B ¢ MOCTORMMH KDaHaNN (8, 2)

8, 8 — feTalH pa3pesoB 3faHuf; 6, 2 — pacdeTHble CxeMn (GaXBepKOBHX CTOeK;
I — HaBecHHe y9yacTKH CTeHH; 2 — onopHHe KoHCOAM; 3 — daxBepKoBas croftka

g

Pec, 7. Mipivepu CEKem PACHOAONKECEmN BePTEXSAMAME cRESell MeMAY KONOHNAME
B SAAHHAX ¢ MOCTORLIME KPARAME NpE CTAAbLHHIX (G) u xeaesoberoHunx (6) xo-
NOHHAX M B 3aaHHAX (e3 MOCTOBHX KpAHOB (8)

] — BepTHKAABHAA CBA3bL NOKPHITHA, 2 — BepTHKAJAMHAN CBA3k MeXAY KOAOHHAMH;
3 — RomOAHHTeNABHHE PpaCOODKH
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2 19. MecTa paciofoXeHusi BEPTHKAJAbHEIX cBfi3ell B NPOAOALHOM
pALY KOJMOHH W Y3IH HX CONPSIKEAHA ¢ KONORHAMH MPHHHMAIOTCH Kak
RS HECEHCMHUECKHX pafiouos (puc. 7). Cea3y BEpXAEro Apyca, MPHMH-
galollMe K BepXy KOJOHH, IJf yaydmeHHs yCJIOBHH Niepelfadn cefcMuge-
cKUX YCHJHMH ¢ MOXDHITHSA HA KOJOHHH peKoMenayerTcsi pemarh CXKaTo-
pacTAHYTHMH.

Cea3d B MX KPeMAeHHA K KOJOHHaM, 2 TaKxe 3aKnalHbC JAeTaH
H MX 3a7eIKa B JKeNe300eTOWHLIX KOJOHHAX, JOMKHE! 6HTH NPOBEPEHH
pAcueToM Ha NPOYHOCTDH (mu yeroRuMBOCTH) O ReACTBHS DPaCiIeTHHX
TOPH3OHTAMBHBIX CeACMHIECKAX HATPYIOK.

B Tex cayuasx, KOTAa TOPH3OHTAJbHbIE ceficMuuYecKHe yCHaHud, me-
peRaionuecd ¢ ONOPAHX CTOEK depM NOKPHITHS HA BEPTHKAABHYIO CBA3H
O KOJOHHAM, NMPEeBHIIAIOT HeCYmMYyIo CROCOGHOCTh CBADHLIX 1FBOB Kpem-
neHHs OMODHBIX CTOex (epM K KOJAOHHAM, CASLYeT YCTaHOBHTL MeXAY
KOMOMHAMH NONOJHUTENbHbie DACHOPKM € Uenbio BKJIOTEHHHA 1e06X0MH-
MOTO THCNA OTOPHBIX CTOCK B Tepenady ceficMpueckofi HaTpy3KH Ha
CBASH 110 KOJOHHAM (pHC. 7.8).

2.20. [MoakpanoBLle M TODMO3HBIE KOUCTDYKIHAH, 3aMpPOEKTHPOBAH-
gHe AJas HeceACMHTSCKHX pafionos, mPH TNDPHMEHEHHA B ceficMUTeCKHX
pafloRax LOJKHbI OHITH NMPOBEPEHH PACIETOM:

a) ma ocofoe codeTaHue Harpysoxk ygeToM PacueTHHX TOPH3OH-
rafbBHX CEHCMHUECKHX HATPY30K, ASHCTBYIOLIMX B nonepeyHoM Hampas-
neHnH 3maums (oTceka); TMPH 3TOM BEJHIHHA ceficMuueckofi HaTpy3KH
ompegensieTcs no dopMyre (1) oT KaXJAoro KoJaeca OAHOTO KpaMa; fia-
rpyska Q B dopmyne (1) mpmHuMaeTci paBHOfi AaBJeHHIO KoJeca OT
peca MOCTa ¥paua (Ges ydyera seca TeNeXKH H Tpy3a) TIpH ero Heshl-
rogrefimeM pacnosoxernu B NpoJere noaxkpaHoBofi 6aJkH, a 3HAUEHHE
MpOHIBEACHH 51 xosdwpunuenta 4 M NpHHEMAETCH, KaK IpH pacyere Kap-

Kaca B mOUePedHOM HANPABISHHH 3NARHA; B ocoGoM coueTaH®H Harpy-
30K BepTHKAJbLHAf Harpy3ka OT KPaHOB onpefeasieTc NpH MaKCAMAJb-
mOM AaBJEHWH Ha Kojeca, BKJIOUas BeC TeJeXKH B TPysa. narpyska Q
B opmyne (1) ® BepTHKANbHAS Harpy3ka oT KpaHoB B ocoBoM coyera-
®HH HATPY30K NOJKHH ONpelenfTbhesd C. ko3 bAIUENTAMH Neperpy3KH
7 KoShbMIMeHTaMY COYETARWH, NPHHHMAEMBIMA B COOTBETCTBHH C YKa-
sagmsavy o 1.11;

6) ma YCRAHsH, BO3UAKAIOMHAe B WOAKPAHOBAEIX Gankax mpe llepena-
ge MPONOILHHX PACYETHHIX NOPH3OHTANBHLIX ceficMPIecKyX HaTrpy3oK Ha
CcBA3EBYIO NaHe]b PaMBL.

Ha marpyaky, yKa3aHHble B TOMNYHKTE £33, pPACCUATHIBAIOTCA BEPX-
gme Mosca MONKPAHOBHIX 620K, SJASMEHTH TOPMO3HLIX KOHCTPYRUHA H
HX KPellleHRA K KONOHHAM,

#Ha vcunuw, ykasawHne B MOXIYHKTE «6», PACCIUTHIBAIOTCA 3J/1eMeH-
TH KPETJIeRHA TOXKPAHOBLIX 6aN0K K KOJOHHAM B MecTaX YCTaHOBKH
RePTHKAJLHBIX CBA3efl N0 KOMOHHAM H 6oATH, cOeqHHsOMMEe MOAKPARO-
Bpie ‘BaJKH MeXAy cobOf.

221. B neadx ofecrieuenns IPOCTPANCTBEHHON KEeCTKOCTH KapKa-
ca, @ Taxke YyCTOAYAMBOCTH TOKPHITHA .B [1&JIOM H €ro 3JeMeHTOB B OT-
NeJbROCTH HeOGXOXHMO NPEAYCMATPHBATH CHCTEMY cBssefi MexXxay He-
CYUIAMH KOHCTPYKUHAMH TOKDHTHA (depmaMH) B NIOCKOCTH HUX BepX-
HAX H HVOKHHX NOACOB M B BEPTHKAABHEIX NJIOCKOCTAX.

299 B noKPHITHAX B3 CTAJABHOTO npodhRMpoBaHHOro HacTHMA, ac-
GecToueMEeRTREIX NMJAHT (KapKacHBIX ® GecKapKACHHX) HAH BOJHACTHIX
mmcToB (1o CcT2JbHHM NPOTORAM H depMaM) cucreMa csa3efl B MAOCKO-
CTH BepXHEX MOACOB CTPONMHIbALIX depM COCTOHT W3 MONEPENHLIX CB-
geBLX (epM H PacMoPok, Posb KOTOPHX BHTONHAT NPOronH. CBAse-
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DOKPHTHS ¢ NPOrOHHHIM pemeHHEM KPOBJH

I — crpunuabame depMH; 2 — nonepeynbie CBA3eBHEe GepMul; 3 — NporoHel; 4 —
BepTHKAJbHLIE CBA3R MeXay depMmaMHu
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Puc. 9. NpuMep pacnoloxeHHs cBA3ell OO HMKHMM MOACAM CTPONHIABHMWIX depm

I — crponunbuble depMbl; 2 — nodepeuyHble CBA3EBbIE depMBt; 3 — NPoAOALHBIE

cB3eBnle depmbl; 4 — PACTAKKH; & — PACIODPKH, 6 — JONOJAHHTEJLHEIE pPACKOCHI;
7 — BepTHKaJbHble CBA3H MEXAY depMamu

6000
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sHe momepeunbie PEPMB YCTAHABAWBAIOTCA B ABYX KpafHHX (Y TOpPUOB
H aHTHCeNCMHUECKHX IUBOB 31aHHA) M, €cJaH TpefyeTcd [0 pacuety
(cM. m, 2.27), B MPOMEXYTOUHBIX IIarax CTpomuabHEX ¢epm. Ilpomexy-
TouHbe cBsS3eBHe (epMbl JOJIKHLI DAclmoJaraTbCs 10 JJIHHE 3AaHHA

(orcexa) pasuOoMepHO (pHc. 8).
21



CucteMa cBfizefl B NJMOCKOCTH HHXHHX IOSCOB CTPOMAJAbHHIX depMm
COCTOHT #3 (puc. 9):

a) TMoTepeyHHX CBA3eBHX (PepM, YCTAHABJIHBaEMHX B MECTAaX pac-
MOJNIONKEHHA TIOnepeyHbX CBA3eBHX GepM [0 BEepXHHM fIOACAM CTPONH/b-
HEX depM;

0) TIPOAOJLHHX CBA3eBHX depM, KOTophe B 3gaHHAX (OTCEKaXx) ¢
JHCJIOM MpPOJIETOB J0 TpeX BXJIOYHTENbHO YCTaHABAKBAIOTCA BAO/IbL Kpal-
HHX PAAGB KOJOHH, 4 B 3XaHHAX (OTCeKax) ¢ YHCJIOM npoaeros O0Jee
TPeX TaKXe # BAOAb CPEJIHHX PANOB KOJOHH ¢ TAKHM PACYeTOM, YTOGH
PacCTOAHHE MeXAY CMEeXKHHIMH CBf3eBHIMH ¢iepMaMH ©He MpeBHIIIANQ
JBYX TpPOJETOB (TPH HEYeTHOM YHCJAe NPOJETOB 910 PACCTOAHHE B OT-
JeJbHBIX CAYJafxX Pa3penraercs YBeTHUYHBATE JO TpeX MPOJIeTOB);

B} PACMOPOK H PaCTAKeK.

BepTHKa/ibHHE CBA3A MeXAY CTPONAAbHHIMA (epMaMH YyCTaHABJIH-
BaloTcd ‘Ha omopax # B mpoaere depm. Ilo ammne anamus (oTcexa) cas-
3 fpacnojaraiores B marax ¢epM, TAe YCTaHaBJHBAITCHA TIONEePeuHbe
c(mﬁsefnsb)xe ¢depMH 1O BEDXHHM @OACAM CTPOMHJBHHIX KOHCTPYKIAA
pac. 8).

2.23. B mOoXpHITHAX H3 cTajJbHOro mpodHAHPOBANHOrO HacTHJIA 374-
HRA ¢ KAPKAacOM H3 CTaJALHHIX PaM XKopoOuaToro ceyevHd THna «Ilaaysu»
JOMXKHO OHTb NPEAYCMOTPEHO YCTPOACTBO CHCTEMB TOPH30HTAJBHBIX
cBf3el B ypoBHE Bepxa Kopo6uaToro pHreas paM, cOCTOAlled H3 Tome-
pewHHX CBA3GBKX depM H pacnopoxk, PoJb KOTOPHIX BHITTOJHAIOT MPO-
rOHB; TIOUEpeyHbie CBA3eBHe (epME PacHoNaraloTCA B ABYX XpafHHX
(y TOpPUOB H aHTHCefiCMHYECKMX MBOB 3AaHuf) M, ecau TpebyeTrcd 1Mo
pacuery, B IPOMEXRYTOUHBIX MATaX paM; HOPOMEXYTOWHHE CBA3eBLHe
depMbl YCTaHABAHBAIOTCHA, KaK MPaBHAO, TIPH AJauHe 3JaHuA (OTcexa)
Bonee D6 M wepes kaxane 48—66 M ‘(pnuc. 10).

2.24. Kpennemne npopHAMPOBAHMOTO CTaJLHOTO HACTHAA K DpOTO-
HaM TOKPHITHS DeKOMeHAYeTcH BHHIONHATH CaMOHApPe3alOUMH GOJITaMH
gepes BOJHY, a TOPUB HACTHAA B KaxKJAOH BOJHE,

2.25. B mokpHTHAX H3 COGODHHIX KeNe306eTOHHHX MAXT MO CTajb-
HuM depMaM JoAKHH OHTh TIPedyCMOTPOHH:
a) MeponpAgTHA N0 3aMOHOJHURBAHHIO NJIHT,

6) B GechoRaPHBHIX TOKPHTHAX OPR pacdeTHON celcMHIROCTH 9 Gan-
JIOB H B TMOKPHTHAX ¢ doHapaAMH upH pacueTROA ceficMugHocTH 8 H
9 Gannos — coeqHHenHe NOJIOK MJAAT MexAy cofoff B momepeqHOM Ha-
pABJENHH NDH NMOMOLIH CBADKH 3aKJ2JHHX S3JEMEHTOB;

B) Kpefienme Bcex pefep MART, MPHMLIKAIOMHUX K TPOAOJLHHM pH-
IaM KOJIOHH, CBapHLIMH TIBAMH, DACCYHTAHHLIMH #Ha TPONOJLHHE TOpS-
30HTAJBHBIE ceficMHUECKHe HArPY3KH, Mepelalomuecs ¢ NMAHT Ha ONOpH
HeCYIHX KOHCTPYKURHA NOKPLITHS;

T) YCTPORCTBO CHCTEMH CBA3ECH.

Meponpramaa, mpenycMOTpeRHbBIE MOANYHKTAMH «a», «0s H <«By,
BHINTOMTHSIOTCA B COOTBETCTBHMH ¢ yKazanuwamu mm. 219, 220 «as, «O»,
«r», «I» H 221 «PyKomogcmsa 110 TPOSKTHPOBAHHIO NPOHIBONCTBERHBIX
3AaHHA ¢ KapKacOM M3 KeJe306eTORHHX KOHCTPYKIHA Aas ceficMuye-
cknx pafionos» (Crpolimanar, 1972). Tlpw sTOM mnpoAovibHble pelpa
NJHT, OMAPAIOUIHECH Ha ONOpHbe cTOAKH depM U B CepeimHE mpojera
nofcTPONAAMALIX depM, no n3bexanue paboTH CTPOMMABHBIX depM KaK
Hepa3pe3noft XKOMCTPYKIHM HEOOXOAWMO KPOTHTh K KONCTPYKUHAM 110-
KPLITHA C TOMOIIBIO BOABHXHLIX maarox (pmc. 11). Boaromume coennue-
WHY TOXBAXWHX MJAMOK ¢ ONOPHBIMH CTOAKAME # MNOACTPOMHALHLIMH
(epMaMH JOMKHB OHTb PacCIATAMH Ha NPOJOJbHHE TOPHIOHTANbHbE
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Prc., 10, HBpuMep Pemenng OAHOSTAMHOTO 31AHNNS M3 CTRAIMIHX KoRcTpyxuul Tm-
na «{Inaysu»

1 — paMn; 2 — nonepeynne cBs3ebBHe (epMm; 3 — nporoHw; <4 — BePTHKAJMLHHE
CBSi3H MeMIY paMaMH

CefiCMHUECKHE YCHJIHA, NMeperaouecs ¢ TJIHT HAa ONOPH HECYNIRX KOH-
CTPYKUMA MOKPHITHS.

CBS3¥ N0 BEPXHMM NOACAM CTPONHALHHIX depM COCTOAT H3 pacmo-
POK, XKOTOPHIE YCTaHABJUBAIOTCA 0O JJAHHE 3XAHHA (OTCEKA) MEXAY

23



oy
o

9
‘ o 2 |

HFTH
2l

i

/
J 4 $ (4
'm-v.v.wuf.-.nzap‘@ f;a, 4.9%-!”47‘75 5
r if:{ \ \
' w: ?' _1 1 ‘ '.‘ o
~:E YTy %J: '| % &%‘

IS NENVINTEF
DAAnBARAERLBLI

3 AN

4

Puc. . Yaam onuparRus Xxe-
ne300eTOMHEIX OAMT HA Onop-
HYWw CTofiky CTPONHABHHX
depm (@) W B cepepune Npo-
Jeta noacrponuasuoft dep-
Mu (5)
! — cTponuabHNe depMu; 2 —
NoACTPONMAbHAA ¢epMa; I —
NAHTE TOKpHiTHR, 4 — NOX-
BHXHBE [JaHKH; § — oBalb-
HH€ OTBEDPCTHH
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OfIOPHBIMA CcTOAKaMH H B mpoJere ¢epM. Pacnonoxesdne H 4YHOIO pac-
MOPOK B TMpoJsieTe (epMm oupelensioTcs TpeOOBAHHAMY IV HeceficMHYe-
CKHX pafoHOB.

Cucrema cBfizelt B IJIOCKOCTH HHXXHHX MOSCOB CTPONHJbHEIX depM
COCTOHT H3:

a) momnepeuyHHX CBA3EBLLX (epM, pacliofaraeMbiX y TOPUOB H Mofe-
PeYHHX AUTHCEACMHMECKHX UIBOB 3RaHHA (OTCeKa); MpH N/HHe 3MaHUH
(oTcexa) Gonee 96 M HA3HAYaAOTCH TaKXkKe NPOMEXKYTOUHBE CBA3EBHIE
depMu wepe3 xaxune 42—60 M;
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6) MPOONbHBIX CBA3EBLIX {epM, KoTOpHe B 3AaHHAX (OTceKax) C
qpC/IOM MPOJETOB 10 TPEX BKJIOYHTEIBHO yCTAliaBJIHBAIOTCH BROJb KpaH-
g®X PRAOB KONOHH, 3 B 3MaHMAX (orcexaXx) € UYHCAOM TPOJIETOB Ooaee

x TaKkXke H BROJb CPRIHHX PANOB KOJOHH C TAKHM DacieTOM, 4TOoO6Hl
cCTOSHHE MEXKJAY CMeXXHBIMH CBS3EBBLIMH bepMaMH He TPeBBHILIAJO
IBYX TPOJAETOB;

B) PacfiopoX # PACTHAKEK.

BepTuKanbHbe CBA3H YCTAHABJMBAOTCH MEXIy CTPONUJIEHBIMH
depmaMu Ha OTODAX |(MeX1y OTOPHBIMH CTOHKAMH) H B MpOJETe. ITo
JJHHe 3HAHHH (0TCEKa) CBA3H PaclofiaraloTcd B warax ¢$epMm, TAe yc-
TaHABAMBAIOTCA TNoTepeuHbie csAzeBnie QCPMH, N0 HIKHEM INOACAM
CTPONKALHEX (epM; pH STOM CBASH MEXY OMOPHHIMH CroHKaMH CTpO-
MHJAbHHX (epM  MOTYT pacrlojaratbCss H B TPOMEXKYTOUHBIX  Iudrax
GdepM, ecAH Mo pacuery TpefyeTca yCTaHOBKA ‘GOJBLIETO YHC/IA cBa3ell.

9 96. CBA3H MOKPHTHIl JAOMXKHbl OBITH PACCYHTAHBl 1A BOCHPHATHE
TPUXOAANIAXCA HA HAX PACICTHLIX FOPH30HTAMBHBIX CeHCMHYECKHX HA-
rpy3oK, AeAcTBYIONNX B TOTEPEedHOM H MpPOJOJNLHOM HalpaBAeHHAX 37a-
mua (orcexa). Tlpn oOmpeleseHHH BEJHYHHB CEHCMHUeCKOH HATPY3KH
Ha CBf3H 3HAUCHHe TPOHU3BENEHHA KoabpuunenTos Pg 1 DPHHUMAETCS
Kax JJ8 KapKaca COOTBETCTBYIOILEro HanpaBJIeHHA.

9.97. INonepeunnie cpA3eBbie GepMbl B IVIOCKOCTH BEPXHHX NOACOB
CTPOMHABHBIX a{gmcrpyxunﬁ TOKPHITHA JOJKHBL OHITb PacCYHTAHbl Ha
NpOJOJbHBE CEHOMHIECKHE HATPYSKH, KOTOPbie TPHHHMRIOTCH NEHCTBY-
IOLLMMH:

a) mpH GecdoHapHEIX MPOJETAX MOKPHITHA {puc. 12,a):

B yaiax cBA3eBbX (pepM (S1) — OT BepTHKAAbHOH HATPY3KH, pac-
HONOEeHHON B Mpefeax MpoJeTa M IJIHHE 3MaHHT (omcexa) n cocrod-
wieft #3 COGCTBEHHOrO Beca KPOBAH M €& HEeCyIIHX KOHCTPYKIHH, CHEra,
# §0% CcOGCTBEHHOrO Beca CTPOTHJBHLIX KOHCTPYKIHH, 8 TaKKe Beca
QpOMIIPOBOJOK H JDPYTOrO 0GOPYROBAHUA, PACNOJIONKEHHOIO B MOKPHITHH
H 3aKpelVICHHOro K BEPXHHM nosicaM CTPONMALHEIX KOHCTPYKUuA, ceH-
cMEUecKAs HArpyska S; pacupeleseTcs MEXIy BCEMH CBAICBBIMH dep-
MaMH PaBHOMEPHO;

8 yaJax cBs3eBod (epMbl, pACIOJIOXEeRHON B TOple 31aHHA (S2),—
oT COGCTBEHHOIO Beca TapaneTa M HHXeNeXKallero yuacrka CTeHH C
rpy30Boii NJOMAABIO, ompeneJseMoll B 3aBHCHMOCTH OT OHuepTaHHs BEpX-
HOrs MOSCA CTPOTMHALHON KOHCTPYKIMH M PAcTOJOXEHHs y3/iop Kpemjie-
wmd (paxBepKOBHIX CTOSK K TOKPBITHIO;

6) npw mpoJerax MOKPHTHH C (pOHAPAMH (puc. 12,6):

B yaJaxX cBf3eBbIX (epM, TPHMBLIKAIOWNX K MECTaM KpenJieHHsa Bep-
THKAJIbHHX cBA3efl mo (POHAPI0 K CTPONMJIbHOH KOHCTDYKIHH (S)),—
oT COGCTBEHHOTO Beca MOKPLITHS M CHeDa Ha BeeM (omape H OT 40%
cOGCTBEHHOTO Beca (poHADHLIX TaHeseH (c OCTEKJeHHEM, MeXawH3MaMy
OTKPHIBAHHH H T. &.);

B yalax CBfseBHX epM, pacmoNoOWeHHBIX B MECTax ONHpaHud
donapubix nmaxeteil (Sz), — ot 60% cobcrBenHoro seca ¢oHApHHIX ma-
mesiell ((c OCTeK/ISHHEM, MeXaHH3MaMH OTKpLIBAHHA H T. A.) | OT cobCT-
BEHHOTO BECA KPOBJH, €€ HECYUIHX KOHCTPYKIHI # cHera y «hoHapsA BAOJDb
amaHus HA yyacTke UIMPHHOH 1,5 M;

B yanax ceasesbix depm (Ss) —OT CcOOCTBEHHOTO Beca KPOBAH, &€
HEeCYLIHX KOHCTPYKIHH H CHera, PacihofioKeHHbLX HAa BHe(QOHAPHOH 30-
He TpOoJera,

B yaJax cBasesbix depm (S4) — oT 50% cobcreHHOr0 Beca CTpO-
DHJABHMIX KOHCTPYXLHMil, @ TAKMe OT Beca NMPOMAPOBOIOK H /pyroro o0o-
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PYROBAHHA, PACiONOKEHHOr0 B NMOKPHITHH A 33KPeflieHAOrO K BEPXHHM
nofAcaM CTPOTTHALHHX KOHCTPYKUMA;

B Y3J3aX CBA3eBOH (depMbl, PACTONOKEHHOR B TODIUE 3AaHHA HIH Y
aHTHCeACMHyeckoro umBa (Ss),— OT coOGCTBEHHOTQ Beca KpPOBJH, ee He-
CYLUHX XKOHCTPYKLHA H CHEra ¢ yuacTxa miepen doHapeM;

B y3Jiax cBsi3eBoil (pepMBl, pacnonoxennofi B Topue 3xaHHA (Ss), —
oT coOCTBEHHOTO BeCa TapalleTa H HAXENEKAIero ydacTka CTeHH € FpY-
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Prc, 12, CxeMn pacUpeRelcHMS HPOROARHLIX ceficMHMYeCKHX HArpy3OX MeEXAY Y3-
AaMH OoOepeyunix CBASEBMX GePM B NAOCKOCTH BepXHMX TORCOB CTPONMHABHHX
depm GecHORAPHOrO npoeTa NOKPHTHA () u npoxera ¢ doHapeM (6)

1 — topeu 3pauuq; 2 — anTHceAicMHIeckH® moB; Fp; F3 w Fs — rpy3oBble nJjolita-
RE, COOTBETCTBYKINHE CeA\CMHYeCKHM Harpy3kaM S; Ss u S;

30BORt nJoWlafplo, ONpenelsiseMoRfl B 3aBHCHMOCTH OT OYEpPTAHHHA BEpXHe-
7O MOACa CTPONHALHOH KOHCTPYKLUHE H PACNONOKEHHSA Y3JIOB KpelJieHHA
daxpepKoOBHX CTOEK K MOKPHTHIO,

B mponerax fIOKPHTHA C (HOHAPAMH CEeACMHYSCKH® HATPYIKE Si—S,
pacnpefieAIOTCA MEXKAY BCEMH OBfA3€BHIMH (depMaMH PaBHOMEpHO.
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MHHAMAJIBHO HeOOXOXHMOE YHCAO CBS3eBHX epM B OGechonapnoM
npoJieTe TOKPHTHA 3AaHAA (oTcexka) ompegenaserca mo QopMmye
Ny
k= =2 (18)
[N]—N, T
rie N, — ycHIHe B nosice CBf3eBOH ¢epMbl OT AeACTBHSA CeHCMHUECKHX
HATPY30K S|, BLIUHCJEHHHX AJIS BCero MpokeTa NOXPHTHA 3XaHHA (or-

cexa) ;
N, — yormHe B mosice cBfA3eBoH QepMH OT IefCTBHA CeRCMHYECKHX
HATrpy3oK Si;

[N] —uecymasa CcnoCOOHOCTb TOACOB TPHHATBIX CBA3CBELIX depM.

MHHHMAJbHO HeoBX0AHMOE HHCIO0 CBA3eBBIX «(epM B mpojeTe MOK-
PHTHA 3MaHEA (orcexa) ¢ doHapeMm onpeneaserca mo ¢opmyse

N1+N2+N3+N¢>2’ (19)

[N] — (Ng+ Ng)
cne Ni; Ng; Ns v Ny—ycuana B mosce cBA3eBOli PepMH OT JNEACTBHSA
ceficMHUECKHX HATPY30K COOTBETCTBEHHO Si; Sa: S; H S, BHUHCJASHHBIX
NN BCETO MPOJETa MOKPHITHA 3AAHHA (oTcexa);
Ng 1 Ng— ycuHs B Tosice CBA3EBOH $epMsl OT JeHCTBHA CeAOMHU-
qecKHX Harpy30K COOTBETCTBEHHO Sy H S¢;
[N] —T0 xe, ut0 B dopMyJie (18).

2.28. [NporoHsl WTOKPHTHA, BHMONHAWINNWE POAL PACMHOPOX B CH-
cTeMe cpfideil M0 BePXHHM NoAcaM CTPOMHAbHHX KOMCTPYKUHA, U HX Y3-
N5 ONHPAHHA JOIKHBE GBIThb MPOBEPSMH pacyerToM Ha yCHJIHA, BOSHHKA-
omAe B HHX IPH nepellate PACYETHHIX CEACMHIECKUX HArpy3oK OT Be-
¢4 KPOBJH M CHEra Ha y3Jbl MOTePeunblX CBA3EBLIX tepm.

2.29. Ilomepeunnie cpfAzeBble (pepMbl B MJIOCKOCTH HHXHHX TIOACOB

depM ZOAXKHH OnTb PacCUHTAHH A NMPOAO/AbHBIE CceficCMHYIecKHe Ha-
rPYIKH:
a) or 50% coGCTBEHHOrO BeCa CTPOTMUJBHBIX KOHCTPYKIHH, OT CO6-
CTBEHHOTO Beéca TyTell TOABECHLIX KPaH-6aJoK H MOABECHBIX HOTOJIKOB,
a TaKXKe MPOMIPOBOAOK H JAPyroro o60pyRoBaHHs, PACHONOMEHHOIO B
UOKPHTHH W 3aKDENJEHHONO K HHXHHM 0OfCaM CTPONHALHBIX KOHCTDYX:-
IBf; Harpy3ka DacmpelenserTcs MexAy CBA3EBLIMH ¢epMaMH paBHO-
MepHo ¥ UPHKJIANLIBAGTCA B Y3/JaX CBA3eH;

6) OT COOGCTBEHHOTO Beca TOPLEBOH CTeHH Ha yuacTKe B npenenax
HHKHell MOVIOBHHB BLICOTH CTPOmEJBbHOH (epMBl M BEpXHeH MOJOBHHH
BEICOTH KOJIOHH (B CJTydae OMUpamHsl CTOEK Topieporo gaxsepka B ypos-
He HHMKHEro TofAca CTPONHAbHBIX ¢epm); Harpysxa TNPHKIALHBAETCH B
y3jlax OMHDAHHA CTOEK TOPIUeBOro daxbepka Ha CBAIEBYIO dbepmy.

k=

Mpumeganne. [Ipn Hajuyuu B TOPUE 3JAAHHA BETPOBOH
depMH (fanku) HAM KAKOR-IHGO APYrOH KOHCTPYKIHH, aBaqiom e -
o JONOMHNTEbHON ONMOPOR Ans cToex Topuesoro ¢Qaxmepka, rpy-
30Bafd OAOWIANb CTeHH NOJMXKHAa OHITh COOTBETCTBYIOWIHM 00pasoM
CKOPPEKTHPOBAHA.

Ecnan ycmaua B ONOPHOM packoce nonepeunofl caAseBoft pepMul NIpH
pacyere Ma cefACMHUECKYI0 HArpy3Ky OpeBhilaloT 15 TC, peKOMEHAYeTCH
YCTaHABJAHBATL JOTIOJHHTEJIBHEIH DPACKOC (prc. 9), a ycHiaHe B ONOPHOM
packoce oBf3eBoH (epMbl NMPH STOM TPHHHMATHL C ko puunenroM 0,5.

2.30.. [Tpomoannme CBA3eBLie (EPMH B TUIOCKOCTH HHINHHX TI0ACOB
¢depM ToaKHM OHTbL PACCYHTAHH Ha TOTMepeuHble rOPHIONTAILHELIE cefl-
CMHUECKHEe HArpy3KH B CASAYIOHX cAyqadx:
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a) mpw OTHDAHHH HA CBA3H (aXBePKOBHIX CTOEK MPOJOJBHHX CTEH;
COCpeRoTOueHHas CeACMHUECKasas Harpyska Ha yaed cBS3H S° onpeRens-
eTCH OT BECa CTOHKM H CTeHBI ¢ PY30BOA MJAOIIANH B TpPeReaX HHK-
Hell TOJIOBHMB BLICOTH CTPONHJBHOH (hepMB Ha OIOpe M BepxHeld moJo-

BHHBl BHICOTH KOJIOHH; YCHJIHA B SJIeMeH-
TaX CBf3edl OT HarpyskH S° onpepeds-
5¢ IOTCH H3 pacueta ORHonpojerHoil depMul
(puc. 13);
€) OpH peUIeHHH TOKPHTHS ¢ TNOJA-
CTPONHMJIBbHBIMH  ¢epMaMH; Ha CBsA3eBLIC
depMbl ICHCTBYIOT CeACMH4eCKHe Harpys-
KH Sc¥®, cocpeloToueHHbE B Y3/JaX CBHA-

a, 3eff, INPHMBIKAIOWHX K HHXXKHHM TIOHCAM
16000 | 000 CTPONHJILHHX (EpM, KOTOPbIE OMHPAIOTCS
B CepeiHHe npoJieTa  NOACTPONHJbHBIX

12000 depm; sesHynHa S°©® onpeneasercs OT

HAarpy3oK, PacnoJiodKeHHBX B Ipejesax
rpy30BO#i ILIOLWAAHW BHILIEYKAa3aHHBIX CTPO-
Prc. 13. Pacvernas cxema  DPWIBHHIX depM, W pacnpeiensiercss pas-
nponoasHoR cBA3H NO mHX- ~ WOMEDHO MEXIY CBA3AMH, YCHJIHHA B 3Jje-
HHM noficaM  CTPONHALHWX  MeHTaX CBA3efl or wuarpyaku Sc¢® omnpe-
3’:(}’; !:?rl;:ys:;:?eor ::g;“g:e‘: ReJsOTCS  H3  pacyeTa  OIHOTPOJETHON
depmer (puc. 14);

B) TPH HAJIMYMH B 3AaHHH (OTcexe)
MOCTOBBIX KPaHOB; YacTb CefiCMHUeCKOH HArpy3kH oT COOCTBEHHOrO 8ecCa
MOCTOBHIX KDaHOB yepes TOINepPeYHyl0 paMy Kapkaca 3faHHa (OTceka) ne-
penaeTcs Ha MPOROJbHBIE CBA3eBble ()epMbI H PABHOMEPHO paCIpenelisi-
ETCS MEXJy HHAMH, DPacueTHas CXeMa CBS3M DPHHHMAeTCH B BUJIE Yerhl-
pexnposneTHOd Hepa3pe3Ho#l ¢epMbpl Ha  YOpYromoZaT/AHBHX  OMOpax

8/

12000

5@ 5@

6000
12000

Row O';I:m
/
4+

Puc. 14, CxemMnt K PacueTy OPOROALHMIX cBA3efl Mo HHXHHM mofAcaM CTPONHALHBIX
depPM B NOKPHITHAX C MOACTPONHABHHIMH depPMaMH
d — cxeMa DAaCTNOJIOKEeHHA B NAaHe HeCcyllWx KOHCTPYKUHMA u CBA3efl nOKPHTHS,
6 — pacyeTHa® cxeMa CBS3M; | — cTponuabHhe depMbl; 2 — MOACTPONHALHBIE dep-
Mbl, 3 — cBSI3b; 4 — IpY30Baf IJOILALbL CTPOMHALHHX $epwm
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{pHC. 15,6), 3arpyXeHHO# Ha cpeiHel onope Harpyskoi S°P, ompeac-
naeMofl M3  YyCJOBHA
R
§B = — — (20)

n

roe Ro— Deakuns HeMOABMIKHOH OMOpH, PACNONOKEHHOH B ypPOBHE DPH-
rensl CBOOOJHOU MONEPeYHOH PaMbl, OT 3arpyXeHHs TOPH3OHTAJbHBIMH
CEHCMHYECKHMH HAarpyskaMH oOT cOOCTBEHHORO Beca MOCTOB KPaHOB,
pacrosiaraeMuix B CTBOpE DaMel TO ONHOMY B KaXIOM TIpOJIeTe
(puc. 15,a);

4 — YACJO TPOJOJLHBIX CBA3EBHX (epM B NMOKPHTHH 3XaHud (OT-
ceKa).
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Phc. 15. CxeMun K pacieTy NPOROALHHIX cBf3efl MO HHMXHHM NOACAM CTPONMHABHBIX
depm ua ceficMHIECKYW HATPY3KY OT MOCTOBHIX KPaHOB

g — pacyeTHad cxema IoNepeyHol pamsl; 6 — pacyeTHas ¢xema CBfA3ei

Peaxu#H ynpyronoJaTJHBEIX PaBHOXKECTKHX ONOD B PacyeTHOH paB-
HOTIPOJleTHOH cXeMe CBA3H OT HAarpy3kH Sc# (puc. 15,6) Moryr 6T ON-
peflesieHH 110 GopMyJIaM:

§cB
Ry =Ry = (10— 22y —24vy?) D ; (21)

cB
Ry = Ry = (10 118 y - 88 y?%) D ; (22)

cB
Ry = (10 + 188y + 21412 4 5619) — | (23)

roe
Cp 2

D = 50 - 380 y + 342 y2 - 56 y*; (25)
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Cp — MeCcTKOCTh TNONEepeuHoll paMbl Kapxaca 3NanHs (oTcexa) Ha

yPOBHE BepXa KOJIOHH, onpelenxneMasn no popmyse (9);
[ — paccTosiHHe MeXAY YNpYTONOAATAHBHIMU ONOPAMH
peyHBlX paM Kapxaca);

(ar mome-

] — MOMeHT HHEDIUHH NOSICOB CBA3¢BOH ()ePMBI OTHOCHTEJILHO €€ LeH-

Tpa TAXKecTH (6e3 yuera packocos CBS3H);

E — Moayaer yOpyroCTH CTalH.
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PHc, 16, CxeMpl paACNOAOMEHHS BePTHKAALHWX cBu3el H pacnopoX no npoAoOAb-
HBIM pAxaM KOJOHRE SEARMEA ¢ TMOXPHLTHAMH M3 CTAALHOrO IPOGHAMPORAHHOTO HA-

CTHIAa

a— Py #MeAe3oleTOHHBIX KOAOHHAX H MOCTOBHX KpanaX; 6 — mpM CTaXbHEIX KO-
JOHHAX M MOCTOBBIX KpaHaX: 8 — Ge3 MOCTOBHX KpPaHOB H CO CBA3ZMH MeXIy

KOJNOHHAMH; & — 6e3 MOCTOBWX KpaHOB M cBfisefl MeXAy KOJOHHAMM,

! — none-

peyHas cp#3eBaf {epMa; 2 — BepTHKaJbHafl CBSi3b; J — NpPOroHw; 4 -- PaclOPKH,

&5 — antuceftemMugeckufl mos

9 255 uiog
LI
s 7
g ¥

Prc. 17. PaAcuerBLt CXCMM BEPTHXKANBHBIX cBa3ed
CTPONHALHHX $epu ¢ marom B m (a) u 12 m {6) H pacnmopox
cTaasHoro npodHIMPOBARHONG MACTRAA
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PacueTHHE 3HauUeHHS YCHIHA B 3fieMEHTaX NPOJOJBHHX cBsaseld om-
pefeasioTc CYMMHDOBAHHOM YCHJAHMH, BBIYHCICHHHX B COOTBETCTBHH C
yKasanusAMH TOATYHKTOB «a»—«B>.

Tlpn pacyere TMPOAOALHBHIX cBAsefl NMOXPHTHA M3 MPODHIMPOBAHHOTO
CTAJBHONO HACTHAA MJH COOPHBIX XKeye300eTOHHbIX DVINT YCHJH® OT Ha-
rpysoK, YKasaHHHX B TOAMYHKTaX «6» H «B», IOMYCKaeTcss He YYHTH-
8aTh.

9231. B TOKPHTHAX H3 CTAJAbHOTO NPOPHRAHPOBAHHOTO HACTHAA WO
depMaM CBA3H MEXAy OMOPHHIME cTolikaMy ¢epM (BepTHKAJAbHBIE CBS-
gesnie (GepMH H DACNIODKH) AOMKHH ObTh DaCCTHTaHH Ha BOCNPHATHE
DPUXOAAUIAXCH HA HHX PACHETHHX [OPHIOHTAJIHHHX ceiCMHUeCKHX Ha-
rpyaox (puc. 16):

a) B ypOBHE BEPXHEr0 Nosica BePTHKAJLHHIX osasell (Sy) —co cBa-
3eBHX (DepM, PACTIONOKEHHLIX B NJIOCKOCTH BePXHHX TOSICOB CTPOMHIbL-
HHX GepM;

B) B ypoBHE HHXKHEr0 N0fca BePTHKAJLHHX csaged (S3) —co cBA-
3esofl depMbl N0 HHKHHUM 110CAM CTPOMAIBHLIX thepM, PacmosioXeHHOH
y Topua 31aHHSA, H CTONKH TOpLUeBOro <¢axpepka, yCTaHABIHBAEMOH y
xoJloHubl -(OT Beca TOPUEeBOH CTEHH).

PacueTHble CXeMHL BePTHKAJbHBIX CBfi3ell H PacmOpkH UPHBEACHH Ha
puc. 17. Tlpa 3TOM 3HaueHHs HATPYSOK Sa, Sz u N, HemocpelcTBeHHO
BO3NeACTBYIOIIHX HA CBA3H M DACMOPKH, ONPEAEAAIOTCHA O dopMysnaM
126, 2 B 3aBUCHMOCTH OT THHA NPOROJBHOTO PAAA KOJOHH MO PHC. 16.

232 B nOKpHTHAX H3 ac6eCTOLEeMEHTHHX BOJHHCTHIX JHCTOB OMOD-
HHe Y3JAH CTDONHJABHBIX TPEYroJbHBIX depM H PaCMOPKH MeXAY HHMH
RONMHH OHITh PACCYHTAHH Ha MPOAOJbHEE TOPH3OHTANbHLIE ceficMaye-
CKHE YCHJHS, HePe]alouHecs ¢ MOKPHTHA Ha KOJOHHH HJH BEPTHKAIb-
fhie CBA3M KOJOHH (phe. 18).

233 B OOKPHTHAX H3 COOPHBIX XKeNe300eTOHHLIX TJAHT CBA3H MEX-
Ay OMOPHBIMH CTOAKaMH CTPONHJLHEIX depM (BepTHKAMbHHE CBA3H H
PACTIOPKH) JOJXKHE OHTb PACCUHTAHB HA BOCHpHATHE NpUXOMALLHXCH Ha
HHX [PONOJBHHX TOPH3OHTANBHEX CEACMHYECKHX HATpy30K. [Ipn sToM
UPHHHMAETCA, YTO TPOROMbHAS ceficMyyecKkas Harpyska TpH miepenave ¢
WHT NOKPHTHS Ha MPONOJBHHE DHAH KOJOHH DACTIpeAENAETCs PaBHO-
MepHO CHaUaja Ha BCe MECTa NPUBAPKH IVIAT K OHOPHEM crofixaM depy,
a 8aTeM uepe3 PacMOpKH B TUIOCKOCTH BEPXHHUX [OSACOB depMm — MeXAY
BepTHKAJILHHMH CBA3AMH. PacmpeneseHne ceficMAYeCKOA HArpyskH HHXKe
BepTHKAAbHHX CBA3eH MekAy depMaMy 3aBHCHT OT THUZ 3MAHUI H BHIO-
PaBEOA CHCTEMbl CBS3eH MeXAYy KOJOHHAMH.

2.34. CtponiasHbe GepMbl MOKPHTHA ROMKHH OHTH TpOBepeHH pac-
geTOM Ha ocoboe coueTanHe HarpysoK: IIDH BEPTHKANLHOR CceficMIYecKo R
garpyske (cM. nm. 2.5 u 2.38) # 1pa ropH3oHTaJbHOA ceficMUYeCKON Ha-
rpy3ke, neficTBylolleft B WONEPEYHOM H NPONOJLHOM HANpABACHHAX
spanua (oTceka).

Ha BosfeficTBHe rOPH3OHTAJMLHOR CeACMHMUECKOA HArPy3KH B flONe-
pewHOM Wampapienny 3RaHua (OTCeKa) NPOBEPAIOTCA HHKHHE NoAca
CTPONAJIbHLX hepM — Ha yCHAHR (HOPMajbHHe CHIHY), AeficTByIOlHe B
nosice ¢pepMhl, Kak B pHreJie DaMH.

Ha soagmeficTsMe rOPH3OHTAJbHOM (CeficCMHUECKOA HAarpyskH ® mpo-
MONIbHOM HampaBAeHdH 3iaHua (oTcexa) TpPOBEpSUOTCH HWKHHEE ©Osca
depM, BXORAIHX B COCTAB MOTEPEYHBHIX TOPHUIOHTANBHHX CBAIEBHIX
depM, PACTONOKCHHHX Y TOPUOB HJH anTucefCMHUSCKHX WIBOB 3Ma-
qua. Youana B nosicax depM ONpeaenardTcs OT COBMECTHOIC BO3JAEHCT-
BHS BEPpTHKAJbHOH Harpy3kd H rOpH3OHTAJIbHOA CeACMHUECKOH Harpys-
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Puc, 18, Tipumep pacnoaoxeHHs CRS-
seft no BepxuuM (@) H HHXHuM (5)
nosgcaM ¢epM noxpHTHA H3 aclecrto-
ODEMEHTHHIX JHCTOB YCHACHHOro npo-

bHAS
I — nponepeyHas cpA3eBas  (pepMa;
2 — npoAoNbHble cBf3eBhle (hepMBl;
3 —#nporoun; 4 -— pacnopkKH: 5—

BEPTHKANbHAA CBA3b
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XH (cM. 0. 2.29), ODHIOKeHHHM B Y3JaX CBA3EBON ¢epMpl, TOACAMH KO-
TODHIX ABJAAIOTCA HHXKHHE NOACA CTPOIHABHLIX (epM.,

[lpu sToM paccCMATPHBAKTCA ABe KOMOHHAUMH HarpysoK:

@) BepTHKaJbHAA HArpyska OT COOCTBEHUHOIO BeCa TIOKDHITHA H CHe-
Ta H TOpU3OHTAIBHAA CeficMHYECKaa Harpysxa, HampasJeHHe KOTOPOH BH-
JNBaeT B HHXHEM 1oAce GepMul pacTaKeHHe;

6) BepTHKAAbHAf HArpy3ka 0T COOCTBEHHOTO Beca NOKPHTHA 06e3
yueTa CHeTa H TrOPH3OHTaAbHAf CefiCMHUECKAs HATPy3Ka, BH3LIBAIONLAA
B HHJXKHEM [Iosice CXKaTHe.

[lpu pacuere CTPOMUAbHHIX ¢epM MOKPHITHA ¢ doHapaMu caeqyer
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raxKe YUYHTHIBATb BEPTHKAALHLIC HATPY3KH (PeaxuuM) OT BePTHKA.ILHBIX
opsizedl Mexay GoHAPHHMH depMavy (cM. m. 2.40).

2.35. Ilpn Haaxupd B NGKPLITHY HOJCTPOHHIALHBIX (epM 110C/eilHHe
OAHOBPEMEHHO BHIOJHAIOT POJb BEPTUKAJbHBEIX CGBS3ed H Pacnopok,

[TomcrponuabHbie ¢epMb AOMKHL ObiThb [pOBEpeHH pacueToM Ha
ocoboe CcoueTaHHe HArpysoK: NpH BepTHKaJAnhHOH CEHCMHUECKOH Harpyske
eM. N0, 25 w 2.38) M NOPH TOPH3OHTAJMBLHOH CeHACMHUCCKUNT HATPY3Ke
(em. on, 2.36 u 2.37}. |

2.36. B MOKPHITHAX H3 CTAJbHOrO TMPOGUAMPOBAHHOrO HACTHAA NpPH
rOPU3OHTAMLHOM CEHCMUYECKOM BO3JEHCTBHM B NPOAOJIBLHOM HaNpasJae-
HwuM 3AaHHA (OTCeKa) Ha MOACTPONMUAbHBle (epMul meperalorcs {puc. 19):

B YPOBHE BepXHero nosica (epM -— ropH30HTa/bHbie (CHCMHUECKHE
garpy3ku Sy €O CBfA3€d MO BEPXHUM NOACaM CTPONHAbHBIX GEpM M ¢ Tpo-
FOHOB, PACHOJIOXKEHHBIX HENOCPEeACTBEHHO Ha/ NOACTPONHILHHMIL (ep-
MaMH,
B YPOBHE HHXXHEro mnofica ¢epM ~— rOpU3OHTanbHble CceHCMHuECKHE
Harpy3kH Sg CO CBA3EH MO HHKHAM MOACaM CTPOOMAbHBIX depM ¥ CTOH-
K1 Qaxsepka, paclo/IOXKEHHOH y KOJOHHBI {OT cOOCTBEHHOTO Beca yu4a-
CcTKa TODUEBOH CTeHH);

B cepeauHe mnpodera ¢epM — BepTHKAAbHAA Harpyska P.

[MoxcTponuasHble GepMbl paccuuTHBaOTCE No cXxeMe 1 u 2 (pue. 20)
B 3aBHCHMOCTH OT MECT2 PACHOJCKeHHA ¢epMm 3 NpOXOJBHOM DALY KO-
JOHH H THna 3xamusa (pac. 19). Ilpu sToM 3Hayenns Harpy3oxk Sy n Sg,
HEemOCPELCTBEHHO BO3ZelCTBYIOMIHX HA NOACTPONHMALHYIO depMy, onpe-
JZeJSITCa 1o (opmytam Taba. 3.
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Puc, 19. Pacnoiomenhe pacdeTHMX cXeM HNOoACTPONMALHEBIX (BepPM nNo JAHEE 384-
HUi (OTCEKOB) ¢ MOKPBITHAMH H3 CTANbHOrO0 NPOMHIHPOBAHHOrO MACTHAA

@ — NpH XKeAe300eTOHHLEIX KOJOHHAX H MQCTOBRIX KpaHax; & — npH ctaabHEIX KO-

JMOHHAX H MOCTOBHIX Kpauax; 8 — 0€3 MOCTOBLHIX KpPaHoB H €O CBA3AMH MEXKALY

KOJOHHAMH; 2 — $e3 MOCTOBHIX KPAaHOB H CBA3ell MeXiAy KoJoHHaMH; I -— fone-
pPeqHad cprzepas ¢epMma; 2 — aHTHcellCMHYeCKHH WIOB HAW Topel, 3NaHHA

2* 3ak. 373 35
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MpeMevanus l. 71— IuCNo KoJAQHH B PAAY.

2, * Onpsseneass Harpysox Ans OJY98eB, KOr'Za B TOPHSOHTANLRHHX CBAARX
HO NEXEEKY NHOSCY CTPONRAMEMX $epM HeoBX0IHMO YCTAHOBRATb JONOMHHTEALALIE
PACEOCH (CM. DHC. 9).

.
3. 3mavewme PaCYELTEMX TrOpAICHTAJNMEMX MAIPYaoK S " (Sn) JaHN B Opefd-

OOAOXKEHNH CIXAaTO-DACTANYTHX cBmaeff No KONOHHAM,
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[Ipy TODH3OHTANBHOM CefICMHYECKOM BOSHEACTBHH B TNOMEPLUHOM
pallpaBJIeHHn 3MaHAA (oTcexa) nuxHHe MOACa MOACTPONHILHBIX depM,
SRONAIIAX B COCTAB TIPOJOJIbHEIX CBA3EBLIX dbepM, NOMXKHH OHTH MpOBE-

HEl H2 YCHJMS, BO3HHKAIOULHE B [OACE OT COBMECTHOTO JeficTena Bep-
JEKANBHON HaArpy3kM H ropn3oATaabROA ceficMHYecKOR Rarpysku, ompe-
ne;memoﬁ B COOTBETCTBHH ¢ 0. 2.30 «a».

937. B nOXpHTHAX M3 COOPHHX XKe€Je300eTORHHX TJMT NIpH ropi-

aNBHOM CERCMHUECKOM BO3AefiCTBHH B NPOROJAbHOM HANpaB/ICHHH
agamus (OTCeKa) ma moA-
CTPONMHJIbHEE c}zeprI ne- s
pefialoTCs  CeHCMUUeCKHe 2.
Harpy3kH B MecTax ONH-
paHHsi Ha HUX TPONOJIb-
gux pebep naHt  {Ha 5
oMOpHHIX CTOHKax H B Ce- 4
pefuHe TpOseTa thepm).
Ilpu 3TOM ceficMHuecKas
Barpy3ka, JAeficTBylouLas
ga Bce (epMH B TPOAOJb-
goM Dsly 3aanus (orce-
Ka), pacupeaenserca pas- .
HOMEDHO MeXIy BCeMH s

TOYKAMH ONHPAHHuSA ILJIHT.

Honoamutensiise pac-  TA% 2 Pacietie sion JOAE

geTHblE YCHAHA B 3/eMeH- NPOGHAHPORAHHONO HACTHAA
rax NOACTPONHIbHOR ¢ep-
MBl OT JAefCTBUR TCOPH3OHTANBHOR ceACMRUECKOR Harpys3ku B YpoOs-
ge BepXHero mosca ONpeleifiOTCs B 3aBHCHMOCTH OT THOA 3MaHHA H
MecTa pacnosoxkenus (epMH B TPOROABHOM PAAY H BEPTHKAJBHEIX CBA-
sefi MeXAy KOJNOHHAMH.

IIpu ropH3oHTaJbHOM CcefCMAYeCKOM BO3NEHACTBHH B NONEPETHOM
galpasJeHHH 3MaHuA (OTCeKa) HHXKHHE NOACAa MOACTPOMHIBHBIX depyM,
BXONSIIHX B COCTAB IPOAOJBHHIX CBA3EBHX hepM, AOMKHH OHTb NPO-
gepelbl Ha YCHAHA, BO3HHKAMOUME B Mosce OT COBMECTHOTO AeficTBHA
BePTHKAJBHOA HArpY3KH H FOPH30HTANBHONA CeRCMUYECKOH HATDY3KH, Ofl-
pelenseMoll B cooTBeTCTBHH C M. 2.30 «ax,

2.38. Pacuer ¢depMp TOKDHTHS Ha oco00€ coueTaHHe HATpPy3oK ¢
Y9eTOM BepPTHKaAbHOR CEACMHULCKOH Marpy3KH DPEeKOMEHIYeTcs HaYH-
HaTb ¢ oNpeleyieHHs TepHOda TepBOoTo TOHA CcOOCTBEHHRIX KoJeOGaHHA
¢epMu. [lepHOA TepBOro TOHA COGCTBEHHHX KoJe6aHHl OJHOTIPOJIETHOM
WapHAPHO-ONEPTOR pepMb B CEKYHARX MOMKET 6nTh OmpeneseH mo op-

MyJle L
T=0,177V A » (26)

[ — nporu6 ¢epMu B CepelHHe HPOJeTa OT pacueT-

Np N,
EF
Bofi Harpysku npu ocoboM cOUeTaHHH, CM;

Np — ycuans B 97ieMeHTax (epMel OT PACUCTHHX HArpy3oK npA
0Cco00OM COUETaHNH,

N, — ycumusa ® SaeMeHTax ¢$epMul OT erMHMYACH ®arpy3kH, (1pHJO-
KeENOl B cepelmHe mpoJera hepMsl;

[ — pavia saeMenToB (epMl;

F — gaoulaap ceseauil 31eMenToB pepMal;

E — mMoaysp yOpyrocTs CTaJjH.

Ecan mepoA ocroBroTo Towa T'<505 ¢, To mpH pacuere depMu
37
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VYHTBBAETCS Julb TOAbKO TepBas dopma koaebauufi. B atom caydae
K03 PHUMEHTH 1), OupeneasioTcs no gopMy.ie (3) #3 ycnosus, uTo Gop-
Ma gepopmauuu ocH ¢epMb 6iu3ka Kk dopMe mnapaboiHuecKOH apkH
{puc. 21), BuipaXKeHHON ypaBHeHHeM

4
o= o (L—50) 50 (27)

rae yx— opauHara napaboaM4ecKOH apKH Ha DACCTOSHHHM Xx OT Hauaja
KOOPHHAT,

f — Benuuuna opaMHaTH TlapaboanYecKofl apKH B cepelluHe MpOJIeTa,

L — nponer mapaboauyeCKOR apKH, pPaBHHHA MpoJeTy (epMbl,

Xx — PACCTOSHWE OT Hayaja KOODPIHHAT J0 TOYKH k, B KOTOPOH
OTpeJenseTcs BeJHYHHA OPIAHHATHL TapaboJuIecKOn apKH.

Ecau mepuon ocHoBHoro Toua 7>>0,5 ¢, To pacuer ¢epMnl JOJKEH
TNPOH3BOLHTLCH C YeTOM TpeX BHCIIMX (HOopM KodebaHUH.

[lpu onpenesieHud nepuoi0B H GopM COOCTBEHHHX Koaebauufd ¢epM
TMOKPHTHS MacChl, COCPeflOTOUEHHHe B y3jaX BepxHero mosca ¢epw,

P ¥ Puc, 21. dopma napaGoauueckoi
b X 'é‘ f aApPKH

Cle/lyeT MPHUHMMATh HCXOAS M3 CYMMapHOM paBHOM _HO pacrpelesleHHOH
Harpysxy, BKJIOUaKIel COOCTBOHHMIN Bec TOKDHITHSA, cHer (6e3 yuera
CHEroBbIX MEIUKOB), @ TakiKe TOABECHOA TPAHCIOPT (BJAHAHHE KOTOPOrO
NDUBOJUTCS K 3KBHBAJEHTHOH paBHOMEpPHO pacupepelieHHOR Harpyske);
MpH 3TOM KO3(QHUHEHTH meperpy3kd ¥ KoadpbHUHEHTH coueTaHHH, He-
00XOAHMBle AJS ONpeleleHHs BEJHYHH MAace, NPHHHMAIOTCA B COOTBET-
CTBHY ¢ ygaszanusaMmu m. 1.11.

Beprrxanbyable CceHCMHUECKHe Harpy3ku Ha ¢epMbl, COOTBETCTBYIO-
llde pa3JHYHBIM KOMOHHALHAM HArpysok, XONYCKaeTCs OnpejesfiTh NpHU
IOCTOSTHHBIX 3HAYEHHAX [y M Mik, BHIUMCACHHBIX H3 YCJOBHH, MpHBEAEH-

HHX B JaHHOM IIYHKTe.

2.39. Koucrpykuuio CoefHHEHUS CTDPONH/ABHBHIX HECYIUHX KOHCTPYK-
UMl TIOKpHITHR (6asioK, $epM) ¢ MOACTPONHALHRIMH, a TaKKe ¢TPONHJIb-
MbIX H HOACTDONMHILHBIX KOHCTPYKNUHMI ¢ KOJOHHaMH Kapxaca 3AaHHA ¢
pacueTHOR ceACMHYHOCTBIO 7, 8 #H 9 6ajsloB AONYyCKaercs mpHHHMATDH
KaK JJsi HeceHCMHYeCKHX paHOHOB,

¥Y3an coeiHHEHHR HecyIIMX KOHCTPYKNHHA IOKPHITHR ¢ KOJOHHAMH
JOJAXKHBL ObITh PACCYMTAHH HA CpPe3 OT YCHJAHHA, BO3HHKAIOIHX B 3THX
MeCTaX B COOTBETCTBHH ¢ BEIWYHHAMH TOPM3OHTAJABUBIX CeACMHUECKHX
HArpy3o0K, AefCcTBYIOUIHX HAa paccMaTpHBaeMoe COeJHHEHHE.

2.40, Qonapp no AauHe 3AaHHA (OTCEKA) AOMKEH He JOXOUHTb 10
TOPUOB 3/aHHSA H AHTHCEHCMHMYSCKHX WIBOB Ha OAMH IMAr CTPONHJBHBIX
KOHCTPYKUHA JAJS CO3AauHs 3aMKHYTOro JHCKa MOKPHTHS.

VeToRuuBOCTE TIOMEpEeUHAIX HeCYWMX KOHeTpyKuuil ¢oHapa (douap-
HHX $epM) B NpPOAOJALHOM HAMPaBJeHHH 3QaHHA ROMKHA obecneyHBaTh-
CA TOCTAHOBKOR BEePTHKAAbHBIX H TOPHIOMTAJNBHBIX CBSI36H H PACIOPOK
(puc. 22).

BepTukaioHnle OBSi3H YCTAHABJAHBAITCH B JABYX KpalHHX H, B CJy-
yae HeOOXONHMOCTH, NPOMeXKYTOUHRX Iuarax Gonapueix ¢epm. Hacao
MpOMEeXKYTOUHHX BePTHKAaJbHBIX CBA3€H Ha3HaUaeTcs B 3aBHCHMOCTH OT
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geUIMIHHL! TTPOROILHON FOPH30HTAAbHOR CefiCMHUECKOH HArpyskH iHa do-
papp H Hecylen cnocoGHOCTH cassel. Topu30HTaAbHbLIE CBA3H YCTaHaB-
JMBAIOTCSl B TJOCKOCTH BEDXHEro nosica doHapHux ¢epMm Ha/J BEpTH-
gaabHprMi cBaAsaMu. Tlpu %Kene306eTOHHbIX NJAHTAX TIOKPBLITHS [OpH30H-
rafbHEE CBSI3H HEOOXOAWMBL TOABKO IO yCJAOBHAM MOHTAXKa CTaJbHbIX
KOHCTPYKLHHA ¢HOoHADS.

byHKUHH PACTIOPOK B ypOBHE BEPXHHX mosicoB ¢GoHapHEIX (epM BH-

gOJHAIOT MPOTOHBI MOA MeTaslH- 7

yecKH TpoduIHpOBaHublA Hac- ; foomn e o)

ouJ1 HIH OPOAOJbHEE pebpa XKe- - 8

e306eTOHHBIX HJAHT TOKPHITHA. ] e Oy (7))
Ha noxQoHapHBEIX ydacTKax 4 v/ 3 m 8

JOKDBITHSL B ypOBHe BEPXHErO Y )

posica depm  Iaa  olecnedeHuy N

yCTOAYHBOCTH AOTKIIBT ycTaHaB-
JMBATBCA DAcopKu K PACTHKKH
nocepelnie NpojeTa.

Koucrpykuun doxapsa AOLK-
gu OBITb PaCCUHTaHH Ha ocoboe
coueTaHue Harpysok ¢ YueToM
ceficMHYECKHX Harpy3oK, AeiiCTBY-
JOMMX BAOJAL MM nONepeK doua-
pa. Ha mponosbhbie Harpyski
paccUMTHIBAIOTCA  BEPTHKAALHbIE
§ TODH3OHTAJbHBIE CBsI3Y, HA MO-
nepeyurie -— (OHApHBIE epMBl.
CeficMHUeCKHe Harpy3ku, IeHcT-
pyloiue Ha ¢oHapp, onpenens-
wo1cs no dopmyae (1) npH 3Ha-
weHHAX Pg ¥ M, NPHHATHIX H3
pacieTa KapKkaca B COOTBETCTBY-
omeM HanpabJeHHH.

PacuerHnle cXeMbl TODH30H- e
raNbHBX CBf3ell mo (oHaplo ApH- T_""‘"
penensl Ha puc. 23,a, 6. Ceitcmu-
gecKHe HATrpY3KH, JeflcTBYIOLIHe
Ha rOpH30HTa/bHble CBA3H, OI- L)
pelenstioTes:

Sy 1 S.2_0T COGCTBEHHOTO  pyc 22, CxeMa DACMONOMEHHS CBf-
Beca KpOBJIH ¢oHaps, CHera H OT  sefi no douapio npu mare CTPONHAL-
50% co6cTBenHoro Beca GoHap- HpIX depM 6 M
HLX GepM; S; H Sy BrIUHCAAIOTCA {— Topell 34aHHA HJM AHTHCEACMH-

OF HATDYSOK © NPIGTAIOWX  ipraetiiuan camies Ao Topi
rPY30BBIX MJOLIANeH H DPaBHO- 30HTaJbHARA CBA3b; § — Nporoxhl
MEepHO DaCnpenensioTcss MexXAy

CBA3SAMH MO fJauHe GoHapi,

S;— ot 40% co6crBeHHOro Beca (hoHapHBIX naueaedt (c OCTeKJeHH-
eM, MeXaHH3MaMH OTKPBIBAHHA H T. I.); S3 PaBHOMEPHO pacnpeneasercs
MeX [y CBA3AMH 10 AJauHe GoHaps;

S, 1 Ss— oT 50% co6cTBeHHOTO Beca Topla (oHApA; S, 0 S5 BHI-
YHCASIOTCS OT Harpy3KH C NPHJETaloliuX I'Py30BHIX naomaael M mepena-
JOTCS TOJbKO Ha CBf3H, PACMONOXKeHHHE Y TOPUOB (oHapd.

. PacueThas cXemMa BeDTHKA/JbHOM CBA3H MeXAy (OHAapHBIMH ¢epMa-
Mu npusefieHa Ha phc. 24. CelicMHuecKkas Harpyska S, AeficTBylOUIAN Ha
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BEDPTHKAJbHYIO CBSI3b, ONpejledseTcs CyMMHpOBaHHeM uarpy3ok S—Ss,
NpHKJAANHBAEMHX B Y3/JaX TODPH3OHTAJbHO-CBA3¢BOR mnaHeJH (oHAps.
BepriKa.iptble peakuMH CBfideH, onpefelseMble mo ¢opmy.ae (28), poa-
XKHb OLITH VMTCHE B pacdeTe CTPONHJAbHHX ¢epM Ha ocoboe coueTaHHe

aq ¢54 *55 P& g *54 {,‘ #55 *55 354
&53 R v 5 \1,55
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Puc. 23. PacueTHble cxeMB TODHSOHTANLAMX CBASCBHX NaHejnel doHapa mupHuoR
6 M (a) ui12 M (6)
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d— r Puc. 24. Pacuernasm cxeMa BepTHEAAb-

f(’A 1:5080; 1205 HOR cBISH MeXay douapHHMM deDMAMH

TS

&

O

Harpy3oKk NpA AeRCTBHM Ha INOKPHITHE MNDPOROJBHHX TrOPH3OHTAJbHBIX
ceficCMHIeCKHX Harpysok. 5
B

R‘=—R5=S—,—; (28)

rie S — ceficMHueckas Harpy3ka, AefiCTBYIOILAA HAa BePTHKAJIbHYIO CBA3b

Mexny GoHapHEMHA depmaMH;
hs — BHCOT2 poHAPHOH epMHl;
! — war ponapanx ¢epM.

KAPKAC MHOTO3TAXHOIo 31AHHA
2.41. Cra/ipHpe KapKacH MHOTO3TaXHHX NPOH3BOACTBEMHHIX 3]a-

HHA MaccOBOTO MNpHMeHEHHs JOMXKHH NPOSKTHPOBATBCA IJs ceficMHye-
CKHX PafOHOB B CJydYasAX, KOrRa He NpPeACTaB/afETCS BO3MOXKHBM HC-
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00/1B30BAHHE THIOBHX COOPHHX MKe/1e306eTOHHHIX KOHCTPYKUHA MHOr'o-
9TaXHbIX 3MaHHA ANf 9THX YC/AOBHA HJIH KOTJ2 NDHMEHEHHE CTaJbHBLIX
KapKacoB TeXHHKO-9KOHOMHYECKH 0GOCHOB2HO.

2.42. Bui6op KOHCTPYKTHBHOH CXeMbhl CTAJbHOTO KapKaca JOJKEeH
QpOH3BOJHTECA HA OCHOBE TEXHHKO-3KOHOMHYECKOrO aHA/NH3a B 33BHCH-
MOCTH OT 06DbEMHO-NIAHHPOBOYHOTO pellienHs 3AanHs, 06yc.IOBJIEHHOrO
TeXHOJOTHE! TNPOH3BOACTBA M pPa3MelleHHeM 000pyl0OBaHHs, pacyeTHo#
ceiCMHUHOCTBIO 3/laHHA H APYFrHX ®aKTOopOB.

[Ipe pamHON KOHCTPYKTHBHOM cxeMe HeCylihii Kapkac ofpasyercs
gonepeuHLIME H TPOJOJBHLIME DAMaMH C XEeCTKHMH CONpSIXEHHAMH DH-
renefi ¢ xojonHaMu (puc. 25). B 3TOM cnyuae KOJIOHHH, pHrenH H XKe-
cTKHE Y31bl HX conpsxeHHii paboTaloT Ha TrOPH3OHTa/bHBIE CeHCMHYE-
CKHe W BepTHKa/ibHHe Harpy3kH. Jlomyckaercss 4acTb CONpsKeHHH pHre-
Jiell ¢ KOJIOHHAMH BBHIFIOAHATH 11aPHHDHBIMH.

Kapkacu 31anHA, NPOTAXKEHHBIX B INJaHe, nenecoobpasio peulaTh
[0 P2MHO-CBfI3€BOM CXeMe: B NONEPEYHOM HANPaBJEHHH NpelycMaTpH-
BaTh PaMH, 2 B NPOJOJIbHOM HAaNpPaBJIEHHH YCTAHABNHBaTh BePTHKaJbHbIE
cpa3H (HAH pBadparMel JKECTKOCTH) Ha BCIO BLICOTY Kapkaca, pacno-
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Puc. 25. Y3en mMecTKOro conpsimeHHs purejxefi ¢ KoaoHHod

naras B cpeireil 3ome 37aHHA (0TCeKa) cHMMETPHYHO TIJIaBHMIX oced
3faHHsA (oTceka). B 3ToOM cayyae Bca mpojoJsbHas  ceficMHueckas Ha-
rpy3Kka BOCMIPHHHMAaeTCs CBA3SIMH (HMAH JAHadparMaM JXKecTKOCTH).

2.43. [lepekphiTHsi, KaK NPaBHJO, NOMKHB HPOEKTHPOBATLCA  H3
cBopHbIX xene306eTOHHLIX NJIHT H OGpPA30BBLIBATH MKECTKHA NHCK, 4YTO
BocTHraercsd TUATeNbHOH NPHBAPKOH IJIHT K pHrelsiM H 3al0JHEHHEM
WBOB MeXIy NJAHTaMH OeTOHOM MapKH He Huxe M200 na menxkom rpa-
BHH HJH UelHe ¢ npuMeHeHHeM BHOPHpPOBAHHS NPH YKAanxe.

B nepekpuiTHSX ¢ onHpaHHeM IJIHT HA MOJKHE pHreseft B npejenax
HX BBICOTHI NPOCTpaHCcTBO, oOpasymouleecss MeXIy PHrelsIMH H TOPUAMH
DAHT, JOJXCHO OHITL TakXKe 3anoJjHeHO GeTOHOM Ha BLICOTY IMJHT ¢ Npef-
BapHTENbHOH YKJANKOH BIOJb DHreNel cBapHBIX CeTOK, NpeNsTCTBYIO-
mHX BhKannBaHHio GeToHa (pHe. 26), CeTKH H3rOTOBAAIOTCA H3  XO-
JOAHOTSIHYTOH NPCBOJIOKH JHAMCTPOM 3 MM ¢ IUIATOM NPOLOJBLHBIX CTep-
ke 100 mv, monepeunnix 250 MM. [TpH mpOEKTHPOBAHHH TIEPEKPBITHEH

4]



T
A

O gf;;—;g;L (O -I____ }l.

=]

»
1T

'
rd
o)
T
U_,
£
s

.
T 1T T
S
oo
b ] 01 ] o e
|
|
I

)|

s

y
= b_zJ =

L
O£ I
E
HCI—T171

/-1
Z
T :
)\ /o ] 3
| il JiL
O O O
2-2 J

Puc., 26. TMurxauwl nepekpwtHlt  (Do-
\ KPHITHR) u3 c6opubix meae3obeToHs
HBIX NJIMT c ONHPAHHEM MX Ha OOJ-

-."\A

KH pHreael (2) M mo Bepxy pure-
T T JXeft (6)
~4 ! — cBapHBe WBL NOPUBApPKH NJHT,

2 — 6etoH M 200; 3 — cpapHad cert-
Ka; 4 — noJKa pureas

Llratelltly
[ununrrrllq

._
-

NAaHHOrO THNA HeoOXONHMO TPefyCMOTpPeTb 3a30pbl  MEXKIY TOPLAMHK
IVIHT H BEePXHHMH INeAcaMH pHrenell WHpHHON He MmeHee 50 MM H pac-
NONOXKEeHHe Bepxa IMJAHT BhIIUE Bepxa purejed He MeHee ueM Ha 30 MM
(puc. 27,a).

MeXKoJIOHHBIe ILTHTHI NePexkpLITHi JONKHBEL IPHBAPHBATBCS K pH-
re1siM B YeThiDex yraax; cleiyIOmHe 32 HHMH-— HJH B Tpex yraax (mpH
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Puc. 27. ¥3abl ONHPAHHE MeAe306eTOMMBIX NAMT MepeKpHTHE HAa CTadbHBIE DHre-
AM

g — Ha [oJKM pHreqel; 6 — Ha BepXHHA mosAc purend; [ — DHrexsy; 2 — IJHTA
LWHpHKHOA <a»; 3 — noAKa pureas

ONHPAHHH NJHT N0 BepXy pHrefs), HAH B JIBYX yriax (NpH ONHPaHHU
MJHT HA TIONKH pHrend); cpelnsis TJAHTA B Kax0# dvyelke MOMXeET yK-
nanbiBathca 6e3 npueapku (cM. puc. 26).

B 3nanuax ¢ pacuernoii ceficMuyHOCTBIO 9 6Ganaop cOCpHbIE NJHTH
MepeKPLITHH JONKHBLI HMEThL Na3hl Ha npoaoanHuX pebpax nans obpasoe-
BaHHSA OETOHHHIX IUMIOHOK, 2 TOPLH CMEeXHBbIX {IPCACJbHBIX pefep NAHT,
YKAa4hBaeMblX MOBepX purelefl, JOMXKHBI COEJHHAThCS Mexay cobod y
AHTHCEHCMHYECKOrO IIBA HJH TOPLEBOH CTeRbl NPH [OMOLH CTAJbHbIX
HaKMaNCK, NPHBAPHBAEMBIX K 3aKJAaIHbIM 3JeMEeHTaM ILJIHT.

[Ipn Heo6xomuMOCTH yCTpORCTBA B MepeKPHITHAX NpoeMoB BO H3be-
MaAHHE HAPYIIEHHS MXKECTKOCTH MHCKA MEPEeKpHITHA YHCAO NPOEMOB HOJ-
AKHO HA3HAYaTbCsl MHHHMAJbHLIM, 2 pa3Mephbl NPOeMOB HE IOMKHBI npe-
BLIIIATL Pa3MEpPOB B CBETY MEX]Y MNONEePeyHbiMH H MEeXJAy TNpOJAOJbHLI-
MH DHIe/ISIMH (HJIH MEXKOJOHHEIMH IIIHTAMH).
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MeponpraTHS N0 CO3/AHHIO MKECTKOCTH NepPeKpuTHA B AueliKax, B
KOTODMX YCTPAHBIAIOTCHA NPOeMbl, AONKHMW NPEAYCMATPHBATHCA B IMPOEK-
Tax SAaHAH.

BasouHas xJeTka MepekpHITHHA, Ha KOTOPYI onupaercs obopyno-
BaHHe, JOJXKHE ObiTh DPACCYHTAIHZ TaKXe ¥a JeiiCTBUe rOpH3OHTANLHOR
CeficCMHUeCKOH HArpyskH OT Beca 060pyAOBaHHS, NPHAOKKEIHOA B UENTpe
TAXKECTH oSopynopanrs. [Ipu stom sHavenue npousBefieHHs KodbbHIY-
eHTOB P g Ma TPHHHMAETCH kaK AN KapKaca B YpPOBHE paccMaTpHBae-

MOro nepexphiTHA, HO He Menee 2.

[TOKPHTHA MHOrO3T2XHBLIX 3[anHll ¢ YKPYNHEHHOH CeTKOM KOJIOHH B
BepXHeM 3Taxke NPOeKTHpYorcs ¢ cobnlofieHneM TpeboBaHufi, npellbsB-
AfeMX K TOKPBHITHAM ONHO3TAXKHBIX 3danuft (cm. nn. 2.21—2.40).

2.43. KonoHnbl AN PAMHBIX KAPKACCB PEKOMEHIYeTcHl NpPOeKTHPO-
BATh 3aMKHYTOrc KopoOuaToro cedenusi paBHOycTORYIIBOrO OTHOCHTENB-
HO TIaBHHIX OCelf, A/ PAMHO-CBSI3eBbIX KapKacoB — ABYTaBPOBOro ce-
qeHHUs.

CTHIKH KOJMOHH KapKacoB pPexOMeHAYercss OTHOCHTBL OT Y3J0B paM
H YCTPaWBaTh B 30He AEHCTBHS HAHMEHBLIIMX H3THGAIODIMX MOMEHTOB.

B KonoHHax DPAMHBIX KapKacOB Ha ypOBHAX IMOSICOB pHIejed H0.-
*KHbp ObITh yCTAaHORJeHB NHa¢parMul, TOJUIHHA KOTOPHX HA3HAYyaeTCH
H3 yCAODHA

Op=(1,2—1,4) 8, (29)
rie Op — TOAUIHHA [OsICA PHress.
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Puc. 28. ¥3en mecTKoro Oe3GammadMore ONUPAHMN KOJOHMHL MHOrOITAXMOre 3Aa-
HHR Ha dyHpamenty
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IMpumepnt penicHHA y3noB ONHPAHHS KOJNOHH DPAMHBIX KapKacoB Ha
$yHAAMEHTL NPHBE/IEHBl Ha pHC. 28 u 29,

2.45. Puresu KapKacOoB DEKOMEHAYeTCH BLINOAHATL H3 [POKATHHIX
f CBapIblX ONHOCTEeHYATHIX GHCTANBHEX ABYTaBPOB.

Onopnue ceuedHs pHrenefd paMHHX KapKacoB cC.IeiyeT pPa3BHRAaTh
A0 TAXHX Da3MepoB, YTOOHW MAKCHMA.ILHBEIE HALPSKMKEHHs B 006.1acTH
CBAPHHX CURLHHEHAR He NPEeBHUIaNH pacueTHHX comporisjeHsil. Pas-
BHTHE OMOPHLIX CedeHHA pHIeeA peKOMeHAYeTes OCyLecTBAATh 33 CueT
yBeNHUYEH s IUHPHHB Mook (puc. 25). B Mecre mepexosa oT OCHOBHOrO
cedeHHA pHrels K €rc Da3BHTOMY ONOPIOMY CEeYeHHI0 ueseccofipasHo
c031aBath YCJAORHe A8 BO3HHKHOBEHHS IL1ACTHUECKOTC IAapHHpA, € TO-
gBACHHEN KOTCPOID POCT YCHJAHH B OMOPHOH 4aCTH DHresd NPEeKPaTHTCA.
TakuM 006pa3oM, NNACTHYECKHH mapunp GyaeT BHINCIHATL pOJab Npejo-
XpaHUTENs OMOPHOTO CBAPHOrC COeMHIICHHS DHIeNsl ¢ KOJOHHOH OT Xpynm-
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KHX pa3pywenuii. Pacuer paMHBIX KapKacoB € Y4eToM pa3BHTHA MJACTH-
YecKHX JHedopManud B puresissXx cJeAyer BHNOJHATh B COOTBETCTBHH C
«PexOoMeRJanHAMH NO pacyeTy MeTasJIHUECKHX pPAMHBIX KapKacop Ha ceft-
CMHYeCKHe BO3JefiCTBHA ¢ yueroM 006pa3oBaHHs RAACTHYECKHX WWApPHH-
pos» (Crpofiusgar, 1974), npe sToM AoaxuH cobaioAarees TpeboBamnHd
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n. 415 rnapw CHrIT 11-B.3-72 «Craapusie koucrpykunu. Hopmer npoek-
THPOBANUAY,

2.46. B paMubXx KapkacaXx TpH pacyeTe CBaPHBIX Y3JOBHX coelHHe-
HHAi ABYTABpPOBLIX pHrenefl ¢ KOJOHHAMH 3aMKHVTOro Kopobfuartoro ce-
YeHHA AOJXKHBI cobnaoaaTees cieayioinue tpeboBaHus:

a) mnosica pHrenefi H cBapHble COeNHHeHHS purejed ¢ KOJIOHHAMH
HNOMMKHBl PACCUHTHIBATHCA Ha YCHJIHE
M, N
-_ I

2 2
rone Mp — w3rnbawomufi MOMEHT B pHresie v I'DaHH KOJIOHHHI,

Z — PACCTOSIHWE MeX/Y [eHTPAMH TSXKEeCTH I[OSNCOB pHIess;

N — nopmanpHast cHoa B purene;

6) HarnaakH, NPHRpemIsIOUINe CTEHKY PHreJs K KOJOoHNe, H cBap-
Hble WUBLI KPeIlleHHs1 HX K DHFeNI0 AOTXKEBL PACCYTHIBATHLCS HAa Tone-
peyHyio cuny Q u usrnbaomuit MoMent M= CQc, rie ¢ — wHpHHa 1Ha-
KJ1aKH;

B) nHadparmbl, yCTaHaBIHBaeMble B KOJOHHAxX Kopo6uaroro ceye-
HHA, B HX COeIHHEHHS MOJXHbl PACCUYHTHIBATLCS Ha VCHIHE

Ny = Npty, (31)

roe Ny — ycHade B Tofce pHreJs, onpeaessieMoe no dopmyae (30);

ky — kosddument, seinuniia KoToporo mnpuEuMaercs pasaof 0.8
IpH WHpHIle nosica pHreds (B MecTe NPHMBIKAHHA K KOMOHNE), NaBHOH
IWHPHHE KOJCHHL! W PaBHOM ejHHHIe, eCJH IUHPHHA MOSiIC2 PHrels Melb-
e LIHPHHBI KOJIOHHDI;

l") CTeHKH KOJICHH B OnefenaX BBLICOTEI DHreJad AOMM{HBI 0pOBENATH-
Cd pacuyeToM Ha NONEePEeuYHYIo CILTY

My + M,
0= Yot M

2
rne M;, M, — aarubawonive MoMeHTH (¢ V4eTOM HX 3HAKOB) YV rpanef
KOJICHHBI B NIPUMBIKAIOIIHX CNIPaBa YU CTeBa PHredsX pambl;

Qx — TOTIepeuHas CHJA B KOJOHHE.

2.47. Kapracsl MHOTO3TaXHBIX 3MaHuA (0TCEKOB). HMewullie nepl-
Ol OCHOBHOI0 TOoHa COOGCTBeHHHX KodeBanii 6oawiue 0.5 ¢, clenver pac-
CYMUTHIBATh HA CeHCMHUYECKHEe HATPY3KH ¢ YYeTOM TpeX BhICIUHX (GOopM Ko-
neGaxu.

ITpn yuere BHICIUHX ¢opM COGCTReRHHX KoJebaHuli ceficMHuecKwue
Harpy3Ku WaxeasTcsl OTAEMbHO LIS Kaw1ch GhopMbl.

2.48. Tlpu onpenenenuy neprHoion (HAH YACTOT) H COOTBETCTBVIONIMX
HM ¢opM coOcTReHHBIX KoOJeBanuit MHOTO3TAaXKHBIX KapKacoB B KauecT-
B€ MHHAMHUYECKOH PAaCUYETHOH CcCXeMbl PEKOMeHIYyeTCA MpHHIMATh CHCTE-
MBI C COCPeNlOTOYeHHbIMH Tpy3aMH Ha YPOBHAX TepeKpHTHII H TOKphI-
THR (pHc. 30). Uncao cocpenoToueHHLIX TPY30B CIpejesser YHCIAO CTe-
neHe# ¢BOOOAbl IPUHATOR CHCTEMHI.

BeawyHna xaxaoro rpysa Q; BoluMcasiercs B cOOTBETCTBHHM ¢ mim. 1.11
H 2.8 0T Harpysck, NAclNOJOXKEHHbIX B Npejienax TMOJCBHHULI BHIILE- H 11H-
KeJexanux staxeh.

B 3nadusx, ob6OpyNCBAaHHBLIX MOCTCBHIMH KPaHaMH, TpH pacuere
Kapkaca B NCNepeydoOM HampaBJeHHW 30aHHS BeJuuwHa @; omnpeneas-
eTcs ¢ yueTOM HArpv3oK OT cOOCTBEHHIOro Beca MOCTOB KPAaHOB.

Yactote ¥ dopMul cobeTpennnix KonebaHHR ONpefeAsIOTCS H3 yPaB-
HeHuil:
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Puc, 30, JHHAMHYecKad pacdeTHad CXEMa KapKaca MHOI03TaXHOro 3RaHHs

a — nouepeulnfl paspes 3[aHHA; O — HHMAMHUECKAA pacyeTHas CXeMa Kapkaca
37aHHA

pi= "% (34)

mj; — macca, cooTBetcTRyOWEAn Tpy3y @ cocpelorouentioMy Ha
ypoBie [-ro NepeKpLITHA MJH MOKPBITHE B TC * C¥/M:

myp = Qi (]7: l, 2, ..., i), (35)

47



aflech g — yCKOpelse cHAB TAXKeCTH M/c*;
Oaj — nepeMelletre B TOYKe R OT JeHACTBHA eIHHHYHON FOPH3OHTA/b-

HOM CHJLI, IpHNOMEHHOR B TOUKe, M/TC;
/ Xy — aMnaunryna i-# GopMu co6cTBEHHBIX KojeGaHnii B TOUKe J,
M/TC.

Ypasnenne (33) a4 MHOrOMacCOBHIX CHCTEM pexkoMeHAyeTcs pe-
IaTe NpH noMomu 3BM ¢ Henmonp3oBaHHEM CYIIECTBYIOIIEX CTAHAZPT-
HbIX NpPOrPaMM.

2.49. CeificMHuecKan Harpy3ka, AeficTByiolllas Ha Becb Kapkac 3fia-
HHSl B yPOBHEe Rakoro-nu60 nepeKkphiTHA HIH NOKPLITHA, onpejensercs
no ¢gopmyse (1), rae marpyska Qx NPHHEMaercs PaBHON COOTBETCTBYIO-
mefi Harpy3ke, BHIYHCJAEHHON NpH onpeleieMHHd nepHojoB H ¢opM cob-
CTBEHHBIX Xonebanki xapkaca (cM. n. 2.48). IlpH 3T7OM coOCcTBeHHHA BeC
MOCTOB KP2HOB He YYHTHIBaeTCH, a ceficMH4ecKas Harpy3ka OT KpaHOB
onpejiesgeTcs B cooTBeTCTBHHE ¢ . 2.15.

B ypoBHfIX NEpeXpHITHA HJH NOKPHWTHA CeACMHYeCKHe HarpyakH
pacrpefeIflOTCA MeXJy OTAeNbHHIMH paMaMH Kapkaca npolopUHOHab-

HO HX KeCTKOCTH Cia

— Sl‘ Cxa

Ce

(36)

Sa

rae Sxg — DacueTHas rOPH3OHTAJILHAS ceHCMHYECKasi HArpy3Ka, NpPHXO-
Asiulasic H2 PacCMATPHBAEMYIO DAMY a B yDOBHe K-I'0 [epeKPLHITHA HJH

NOKPBITH;
Sx — pacueTHas ropH3oHTajbHas CeACMHYecKas Harpysxa, AeHACTBY-

joulas Ha Kapkac 3gamusi  (orcexa) B YPOBHE K-TO NEepeKpHITHR HIH

MOKPHITHH,;
C xa— ¥eCTKOCTb pacCMaTpHBaeMoOil paMH 4 B ypoBHe K-ro nepe-

KPBITHA HIH NOKDHITHS:
]
Cra = —5~ (37)
ap
KX
C x— ofIaf XecTXKOCTh XKapkaca 3aamHs (0Tceka) B YpPOBHe K-TO
NepeKPHITHA HJAH MOKPHTHA

1

OKK

C, = (38)

8xx— nepeMenienne xapraca 3faHust (OTceka) Ha ypoBHe K-ro ne-
PEKPLITHS HJH NOKPHWTHA OT TOPH3OHTAJIbHOH eNHHHYHOA CHJAN, HPHJIO-
MEHHOH B yPOBHE K-TO NepeKPHITHA HJIH NOKPLITHA B LEHTPE KECTKOCTH,

a&—nepememeﬂne paccMaTpHBaeMOA paMbl HA ypDOBHE K-ro ne-
PEKPHITHS OT TOPH3OHTaNbHOR eJIHHHYHOHA CHIH, NPHIAOXKEHHOH B YpOBHE
K-TO MepeKPHITHA HJH NOKPHTHI.

2.50. JedopMaussi KapkKaca MHOIO3TAXKHOr0 3J(aHHa (OTcCeka) Ha
YpPOBHE KAKOro-1u60 NepeKPHITHA HJIH MOKPHTHA OT AEHCTBHA PACUETHBIX

celiCMHUECKHX Harpy3ok omnpelensercs:
nph yuere i-# ¢opMul cOGCTBEHHBIX KoeGanuil

_ K. g Bia "Ii:cT? : (39)




fpH ydere BHICLIHX (OPM COOCTBEHHBIX KO/eGAHBH

-
A“=‘/A;m+m52Ai (40)
<

B ¢opmynax (39) u (40) npuusaTo:

Ke, B,q» Misx — 0Go3HaYeHHA NpHBefenbt B . 1.13 1 1.14;

T: — nepuon i-ro ToHa co6cTBeHHBIX KoneGaunii, ¢;

£ — yCKopeHHe CHJIH TAXeCTH, M/c3,

Aupxc — HanOOJbUICE H3 3HAaUeHHH NepeMelleHHH paccMaTPHEaeMOoro
nepeKpLITHA H/JH NOKPHITHA, BHIYHCAEHHBIX 110 Gopmyne (39) misf Kax-
AOH H3 yuntbiBaeMblX ¢opM cobeTBeHHLIX KOne(GaHHE Kapkaca;

A; — 3nayedns NepeMelleHHe paccMaTpHB2eMOro MepPeKPHITHA HJH
ODOKPHTHA, BBIYHCJACHHBIX I APYrHx ¢GopM cobeTsemiblx KonebanHi
Kapkaca.

3. HAPY)XHDBIE CTEHDI

3.1. B nenax ymeHblieHHS ceHCMHYeCKNX HArpy30K, JefcTBYIOHIRX
HA Kapxac 3/[aHHA, CTEHb PEeKOMEeHIyeTcsi NPOeKTHPOBATH M3 JErkux
KpynHOpa3MmepHuX naHeseil. IIpn yaBecHbIX cTeHax peKOMeHJyeTcsl NpH-
HHMAaTh JIEHTOUHOE OCTEKJeHHe.

[IpuMeHense cTeH H3 KHPIHY2, GETOHHHWX GJOKOB H JPYruX UITydY-
HHIX MaTEpPHAJOB JOJKHO OHTh MAKCHMaJLHO OTPAHHYEHO,

CamMoHecynipe cTeHW B CeiCMOCTOARHX 3JAHHSX NPHMEHATHL HE pe-
KoMeHllyeTcs. B ciyuae BX NPHMEHEHHS BHICOTZ CTEH MOJXKHA OrpaHH-
YHBATBCA B cOOTBeTCTBHH ¢ n. 3.24 rnaew CHull 11-A.12-69.

IIpumeuanue. Ilpn BHNOJHEHHH CTeW H3 UITYYHHIX KaMeH-
HbIX MAaTepHaJIOB cJellyeT NOJb30BAThCH YKA3aHHAMH, NAHHKWMH B
«PykoBozicTBE N0 NPOEKTHPOBAHHIO NPOH3BOJCTBEHHHIX 3MaHHA ¢
KapkacoMm H3 xesne300eTOHHBIX KOHCTPYRUHA Nns ceficMuyeckMx pafi-
ounoss (Crpoifinzaar, 1972).

3.2. B 3aBucumocTH oT cnoco6a onHpanus CTEHBH MOTYT GBITH:

4} uaBecHHIMH, ¢ ONKpPAHHEM HX HAa KapKac 3L aHHS,;

6) caMomecylIHMH, C ONHpaHHeM HX Ha (yHIaMeHTHbe OaJIKH HIH
Ha JIeHTOouHble QyHIAMEHTHL.

Hapechne B caMoHnecyuiHe CTEHH JOJXKHLL BHIIOJHATBCA ¢ cobaio-
JerneM tpeboBaunf n. 1.7.

3.3. lllnpura BepTHKANBPHOIO AHTHCENCMHYECKOrO IUIBA B HABECHHIX
H CZMOHEeCYywHX NaHedpHBIX CTeHax omnpenenserca no dopmyae (6).

Ulnpkua BepTHKANBHOrO aHTHCEHCMHUYECKOrC IIBA, CM, B MeCTaX Ie-
peceyeHni NPOAOJLHBIX CTEH ¢ NONEPEeYHLIMH onpejpensderca e Gop-
Myne

a=A42, (41)

rie A npuuumaercsd PABHHIM!:

IJad 37aHHH ¢ HaBECHBIMH CTeHaMH — MAaKCHManbHOH H3 BeJHYHH
OTHOCHTE/IbHHX TepeMelleHH! Kapkaca B NOpejenax BLICOT HaBecHHX
ysacTkos crednl (pHuc. 31,a,6);

N 3flauHit ¢ CaMOHCCYLIHMHE CTeHaMH — MaKCHMallbHOMY mepe-
MelenHio Kapkaca (puc. 31, 8, &).

IMepeviemenus, cM, Kapkaca 3nauust (oTceka) oT HefcTBHS pacuer-
HHX TrOpH30HTAJLHBIX CCHCMHUYECKHX HATPY30K BLIMHCAAIOTCH AJAA ONHO-

49



a} 1-1 5}

b

| e |
\I
A
\
-~ v
)
s || ot [ 3::
[
Tow|
oy
>3
)

N SR
2
g [l ) f’:*'}l’_‘ o
. — 1l
5YTM““ T | I \
a4 a
Cb CbJ —“ a=p8+iM

OFF

Puc. 31, CxeMb! cTenl M uX gedOpPMaUHN NPH ceficMU9ecKOM po3neficTBHH

a — HapecHas creHa; 6 — nedopMalHA HaBeclol CTeHbl B MOMCHT cefiCMHYECKOTO

BO3cIICTRBHS; 8 — camohecylian CTeHa; 2 — nedopmanHa camoHecyllei CTeHH B

MOMeNlT ceficMHUeCKorg Bo3AelicTnHA; [ — HABECHBIC YHACTKH CTEHLI; 2 — TOpH30H-

TanbHBle allTHCeCMHUECKHE ILBBI; 3 — BePTHKAJBHBIH aHTHCEHCMHYECKHH HIOB;
4 - gCcH KOJIOHH Kapraca; & — CaMoHeCyL[HE€ CTEHH

5TaXHLIX 3aanufi no dopmyne (17). aas MHCrO3TaXHBIX 3MaHUH 1O
dopmynam (39) u (40).

3.4. Topusenraibubie aHTHCEHCMIMECKHE MBHL B CTEHAX NOJIKHEI 32-
NONHATHCS YAPYTHMH NPOKJIAAKAMH, HE NPEeNaTCTBYIOMHMH B3aNMHOMY
CHABHIY YHACTKOB CTeHH. B KauectBe MPOKJAACK MOIYT NPHMEHATLCH
NeHTHl M3 TOPOH30Ja, r'epPHHTA, 3J3aCTHUHOrC NeHomoJHypeTana H JApyruX
YIPYTHX MATEPHAJOB.

BeprukaipHbie anTHceficMWYeCKHe IUBbI B CTENaX AOAXKELL  3aKpLI-
BATLCS KOMMEHCATOPAMH WJH HailleJbHHKAMH, He NPEeNsSTCTBYIOMHMH MC-
peMelelNio crensl (nx OTAeJbHLIX €€ yuacTtkos). B 3aBHCHMOCTH OT
KIHMATIIICCKHX VCJIOBHE H TeMIepaTypHO-BJIAaXKHOCTHOTC DEXHMA TIOME-
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meHHi aHTHCeliCMHUeCKHe IUBL B €TeHAaX 3aNONHAKTCH YTEIJIHTEIeM H3
MHHEPAJbHOR BaThl, 3JaCTHYHOrO MEHONOJHypeTaHa H APYTrHX aHaJOTHU-
HBHX MaTepHaoB.

3.5. OnopHble KOHCONH TIPH HaBeCHBIX CTeHaX H CBapHBle IUBB HX
KpenJieHHs K KOJOHHAM, a TaKxXe 3aKJNalHble 3JIEMEHTH H HX 3a/leslKa
B XKene306eTOHHBX KOMOHHaX AOMKHW OHTh DPACCUYHTAHH HA OAHOBpPEMEH-
goe AeficTBHe HaTDY3KH OT COGCTBEHHOro Beca TaueNpbHOM CTEHH H Bep-
THKAJBHHX CefiCMHUECKHX HArpy3oK, BuUHCIeHHnX no dopmyae (1), rae
geHUHHa Qx NMpHHHMaeTCHd paBHOM HAarpyske oT coOCTBEHHOrO Beca Ha-
pecHOfl CTEHB B MeCTe ONMHpaHHA Ha ONOPHYIO KOHCOMbL H 3HaueHHe npo-
usselleHHd Kosdduunertor Bns pasuo 5. Tlpu onpemenesun Benauwu
HArpy3OK NOJXKHBl Y4nuThiBaThCH yKasaumus o, 1.11.

3.6. CteHn ¥ HX KpenneHMst K KapKacy NOJXKHB ObITh TNpoBepeHbI
pacueTOM Ha MECTHVIO CeHCMHMUeCKVIO Harpy3ky oT COGCTBEHHOro Beca
cTeHb! B HANPaBJEeHHH, TEPNOHIHKYIADHOM HX IIOCKOCTH.

BenuunHa MeCTHOR CeHCMHUECKON HATPYy3KH OT cOOGCTBEHHOrO Beca
crennl onpenensiercs mo ¢opmyne (1); npu aToM 3HayeHHe NPOH3Beje-
gHA Ko3hdunuedToBR BNy NpHHMMAETCH KakK  JAnd COOTBETCTBVIOIIHX
ypoBHell Kapkaca, HO He MeHblIe 2,

[Tpu pacuere nmapaneToB B HaMpaBjIenHH, NePNCHAHKVIAPHOM T.10-
CKOCTH CTeHBl, 3HaueHHe NPOH3BEAeHHs KO3hDGHIHeHTOB PBMx NPHHHAMA-
eTCH DABHHEIM 5.

3.7. THApoH30JAIMII0 B CTEHAX Ha VPOBHE BepXa GyHIaMEHTHBIX
6a. 10K C.1eIVeT BHLIMONHATh H3 [IEMEHTHOro pacTBopa.

CTEHbBI U3 BETOHHBIX MAHEJIEA

3.8. TTa"envuuie (HAaBecHHWE M CAMOHeCVIIIHe) CTeHBI M3 JerkHx. fno-
PH30BANNBLIX NMerkHX WIH SUCHCTHX BETOHOR, a TakKe xeltelnfeTOHHBE
HEYTeTTCHHLI® JOMKIH KDENMHTBCE K KAPKACY B COOTRETCTRHM € 1. 1.7 «T».

39 B nanecwnx cTenax Kaxaas KpvIHopai3MepHad naweab JLTHHOM,
paBHOM HIATY NMPHCTCHHBIX KOJIOHH, JO1XHA KPeNHTBCT K Kapkacy B de-
THpex yraax (puc. 32)

TopHionTanpHbIe aHTHCEACMHUECKTe IURH B CTEHAX AOMKHH VCTPaH-
BaThC HAa VPOBHe HH3a Kaxaoro wmanec#inoro vuacrtka. Onopunle KOH-
CONMH, BNHBANDHRAEMble K KOJOHHAM JLIS ONHPAHHS HARGCHBIX CTeH. N07-
KHBl PA3IMENIATLCH B VPOBHE TOPHIOUTAJBHBIX AMTHCEIICMHYECKHX TIBOB
rakuM ofpazoM, 4YTOGLI OHM He TNpensTCTBOBAJNH B3aHMHHLIM TODH30H-
TaJbHBIM TIEpEeMElIeHHAM CMEeXHBIX 10 BHICOTE VUYACTKOB CTEH H KOJOHH
npH nedopManHH KapkKkaca B MOMEHT CelICMHYeCKOro BO3/efiCTBHSA
(pHc. 33).

3anoamnente BceX IUBOB MEXIV NaHENIMH, 3a HCKNIOUeHHeM RepTH-
KaJbHblX H TOPU3OHTAMBHBIX aHTHCeAcMHueckMX wroB (cMm. n. 3.4), Mo-
¥KeT NMPUHIMATHLCH KaK 051 HeceHCMHUeCKHX PalioHOB.

Jlng 3anoHenHs OKOHHBIX TIPOEMOB NOJXNBI NPHMEHATHCH OKOHHBIE
navenH (nanenbHbte mepenneThl), KOTOpble KpeNdATcHd K KApPKacy aHa’an-
THYHO c¢TeHNBLIM mnaHensM. JlonyckaeTcqd OKOHHOe 3amnoJHeHHE RHINOJ-
HATH H H3 OTJAeJBbHbIX TEpenyieToB NPH VCJOBHH obecneueHuss cBoBoAHO-
ro cABHTa NepeneToBR MO OTHOIUEHHMIO K KOJNOHHE H TepeKkphiBalome#d HX
TIAHEJH.

3.10. CamoHecvyiiHe CTEHH! ¢ ONMUpaHHeM naHeJefi HAa NPOCTEHKH JO-
nycKaeTcst NpHMedaTh BbBICOTOH He 601ee 18 M npH pacueTHo#t celicMuy-
HoctH 7 Gaxaor, [6 M npH pacueTHofi ceficMHYHOCTH B 6aoB H 9 M
NPH pacuyeTHOH ceficMuuHoCcTH 9 6annoB.

Ilanenn AJHHOM, paBHOA 1uary NPHUCTEHHBLIX KOJIOHH, AOMXKHBI Kpe-
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HBTECA K KAapKacy B 4croipex yrhiax, a HaHeAH NPOCTeHKOB — B MecTe
NPUMBIKZHHA K KOJIOHHEe B ABVX BCPXHHX H HMXKHHX Toukax. Kpen.eHms
naHeyteli BHIIOAHHIOTCH B COOTBETCTBHH € 1. 1.7 «7».

Js socnpuyarus ycHIMA, BO3HHKAIOO(HX B CAMOHECYHIMX CTeHax oT
AeACTEHA CEICMHYCCKOR HAMPV3KH B HX IJIOCKOCTH, LakeJH NPOCTEHKOB
HO TpaHsM, 0Spall€HBbLIM K NPOEMaM, CleiyeT COeARHATh, Mexily cobof
MO BLCOTe H ¢ UPIMLIKWOLHMA K HAM nageasvd (1anHofl, pasiof ma-
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Puc. 32, TlpaMmep Xpenxenng CTCHOBMX NaHexsed K x0J0BEG B YPORHE DacTBOp-
Horo msa (@) W B yporne aHTHceficMuueckoro mea (6)

| — XoJAOHMa; 2 — CTEHOBHIE¢ NAaHeaH; 3 - 3aKMajHad AeTajb CTEHORON  NaHeJH;
4 — onopHas KOHCOAb, 5 — LEeMeHTWhIA pacTsop; 6 — aHTHCeficMHYIeCKHE wom, 3a-
NoAHeHHBIl ynpyrofi cHHTeTHdecKol NPoKJIagKoh

ry NPHCTEHHHX KOJIOHH) MpH TOMONIH CBaPKH 3aKJaAHLIX 3/1€MEHTOB,
3aJI0KEHHKIX 1o yriam nanenedl. [lanean aJaHHOA, PaBHOA MIATy NPHCTEH-
HHX KOJIOHH, JOJXKHH COSAHHATLCT MEXAY co00# Nno AJHHE CTEHH CTaJb-
HHMH HaKJaAKaMH, MPHBAPHBAeMbIMH K BePXHHM 3aKJaJHLIM 3JIEMEHTaM

naHenef.
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BenHupha CeficMHYECKON HAUPY3KH, 4eHCTBYKWUicH B CaMOHeCyIled
CTEHE, @ TAKXKe BEJHYHHL PACYETHHX VCHIAHH B 3JeMEHTdX CTeHwul (nmpo-
CTEHKAX, TOPH30HTANbHLIX MUCAX MEMAY [POEMaMH) MOTYT 6HTb OI-
pefieseHld TO aHaAOCHM ¢ PACYeTOM KaMenlinX CTeH, H3/10KEHHOM B
mn. 4.18—4.21 «PyxoBoAcTBa 0O [POCKTHPOBAHMO TNPOH3BOICTBEHHBIX
aaHAN ¢ KapKacoM H3 Kene300eTOHHbIX KOHCTPYKLMfl A5 ceficMHue-
ckux pafionos» (Ctpohnstar, 1972).
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Puc. 33, MNpuMep pewedus naveanHofi cTeH W ee RedOpMaUHR B MOMeHT celi-
CMHYIECKOro go3geficTeHs

]/ — HaBeCcHble YY4CTKH CTE€HL{; 2 — QNODHbIE KOHCOJH; 3 — aHTHCENCMHYEeCKHe
1IBH; 4 — BepX KOJOHH

SanoJHeHNe BCeX MIBOB MeXAy TNaHeJfMH, 3a HCKJIIOUeHHEM Bep-
THKAJBHBIX AHTHCEHCMHUECKHMX IIBOB, JOJIKHO MNDOH3BOAHTBCA UEMEHT-
HbIM pacTBOPOM.

3.11. BepruKanbHble aHTHCeHCMHUECKHE IUBBI B CTEHAX AOJKHHW 32-
KPHBATHCA KOMMNEHCAaTOPAMH HJIH  HAIEIbHHKaMH  H3 OUHHKOBAHHOH
cranu. JlonyckaeTcsi yCTPOACTBO OWITYKaTypeHHHX IUBOB IO  CETKE.
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METAJIJTIMYECKHE CTEHDI

3.12. Jlerkue naBecHbie CTEHB! H3 METAJNJIHUECKHX NMPOGHIHPOBAaHHHIX
JHCTOB B COYETAHHH ¢ 3)eKTHBHbIMH TeIJIOH3ONAIMOHHBIMH MaTepHa-
JaMR (CTelbl H3 TDPEXCNOHHBIX (AHC/eMH, MOJUHCTOBbIE C YKPYIMHHTeNBHOR
cOOpKOA H Ap.) AOAKHB KpenHTbesl K KApKacy 3JaHHA B COOTBETCTBHH
¢ n. 1.7 «r»,

KPCI‘IJIBHHH OKOHHMWIX NepeinyieToB K CTANbHOMY Kapkacy CT€H HE J0J-

Puc. 34. IIpHMep KpenaeHHS OKOH H3 cMapeHHBX TOHKOCTEHHBIX Tpy0 K LOKOAK-
HOR NMadenW H PHreasM CTeH

! — pagoRrofi purean CreHel; 2 — MerajdHuyeckads cTeHa; J — UOKoAbHasd IaHelb;
4 — och CToliKH paMbK OKHA
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XHH NPENATCTBOBATH TOPH3COHTAJILHBIM CMeIlleHHsIM OKOH NIPH B3aHMHOM
CABHIre¢ HapeCHBIX Yy4yacTKUB CT€H B MOMCHT CCIICMIIYECKOro BO3JICHCTBHS

(puc. 34).

3.13. IIpH npoeXTHPOBAHHH CTEH H3 BEPTHKAJBHO DPAChOJONEHHBIX
TPEXCJOAHBIX NaHeslel, H3TOTABIHBAEMBIX Ha MEXAaHH3HPOBAHHKIX JHHHAX
HENPEePLBHHM CNocoO0M, NOMKHH cOo0MI0AaThC caeaylonHe TpeGoBa-

HHHA:
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Puc. 35, MNpuMepnl pelleHHS MEeTAAAHYECKHX CTeH H3 TPeXCAOHHLIX naHedel
a4 — npoJoabHas cTeHa; 6 — Topuesag cTeHa; | — olopHble PHrelH; 2 — PAAORLIE

pHren; 3 — aHTHCeICMUYeCKHE LIBH
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a) ropH3pHuTaJbHHE aHTHCEAACMHYECKHe IIBLI B CTeHaX AOJXKHMN ycTpa-
ABATHCA Ha YPOBHAX PAacnosOXKeHHs1 oNOPHMX (MoA OKOHHHMH npoeMa-
MH) H CTHIKOBHX (B TOpPH30HTAJbHHX IIBAaX MEXAY NaHeasiMH) pHTejeh
KapKaca ¢TeH H BepXa LIOKOJALHON 49acTH cTeH {puc. 35);

6) naHeny RepPXHHM KOHILIOM AOJXHH IOABENIHBATHCHS K OTMOPHBIM
(#1H CTHIKOBLIM) pHrejfiM € NOMOLILID CTAJbHBIX IeMEHTOB H KPENHTh-

/

_b\‘

v

Puc. 38. Ipamep xpenaeHHs
CTEHOBBIX TPexcAOHRBIX na-
HeAel K ONMOPHWMM DHIEASM
B ypoBHe AaHTHCeHCMHYeCKOTO
mBa
/ — Konouna; 2 — onopHas
KoHCoAb, J — onopHuf pH-
reab; 4 — CTcHOBaA IllaHedb;
§ — aATHCeficMBYecKHA 1IOB

sl K PSAOBBIM (MPOMEXKYTOYHBIM) DHTeNAM CTaNbHBIMH GONTaMH. Kpen-
JIeHHsI HH3a naHesell K CTLIKOBHM DHreasiM (pHC. 36) HJIH BepXy LOKOMb-
HON WacTH CTeH, a TaKXe KPeIUIeHHs BceX PAJOBHIX pHrejiefi Kapkaca
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Puc, 37. MNpuMep KXpenaeHNs METAAANUECKON CTEHM H3 TpeXCAoRHWX nNanedefi K
KOAOHHe B YPOBHe DIAOBHX Duredel cTeRM

1 — xonrouua; 2 — onopram KoHCOMb; 3 — pAAoBofi pureab, 4 — cTeHoBasg NaHedb;
5 — oBalhHHeE OTBePCTHA
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CTeH K ONOPHWM KOHCOAAM Kapkaca 3fauHA (puc. 37) fONKHBI NPOEKTH-
POBATBCSA TaKHM 06pa3oM, YTOGH OHH He NpENATCTBOBANH TOPH3OHTAIb-
HbIM CMEIeHHAM KapKaca 32aHHMA BJOJb CTeH B mpelesaX BHCOT HX Ha-
BECHBIX YYaCTKOB.

BepTukanpHbie aHTHCEACMHUeCKHE INBEI B MECTAaX MePECEUCHHI CTeH
PEKOMEHAYETC OCYyMECTBJAThL TYTEeM H3rOTOBJGHHH CHenHaJpubx [ -
HIK T-06pasnbIX TpexcIoRHBX NaHendel, B KOTOPHMX B MecTe aHTHceficMH-
49ECKOTO IIBA H3 METATHYECKHX OOJIHIOBOUHBIX CJIOEB BHIMOJHSAETCS KOM-
MEHCATOD, @ XeCTKHH YTEMIHTeNb 3aMeHSeTCsl Ha 3JacTHuHHE (pHC. 38).

3.14. Tlpr NPOeKTHPOBAHHK CTEH H3 YKPYIHEHHBLIX MOHMTAXKHHX ma-
HeJteH, cOGHPaeMBIX HENOCPEACTBEHHO HA CTPOHTEJbCTBE (CTEHH [OJHCTO-
Bble C YKDYNHHTEJLHOH COOpKOI), ABOMMHBI COGMIONATHCH CleAyHOniHe
TPeOORAHHA:
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PHc, 38. [IpHMep PeileHHH BEePTHKAALHOIC aHTHcefilcMHYecKOro MIBa B yray cTe-
HB H3 Tpexcaofinmx naveael

I — yraopas nanenp; 2 — agtHceficMAYeckH{l WoB

a) TOPH3OHTAJILHEE AHTHCEHCMHYECKHe IUBH B CTeHaX LOMKHH YCT-
pPaHBaTLCA HA YPOBHE HH3a KAaXAOTO HABecHOTO Y9acTKa H Bepxa IO-
KONBHOR yacTH cTeH (pue. 39);

6) cTanbHBe paMbl YKPYTHeHHBIX MOHTaXXHBIX TaHeNeHd LHPHHOMN,
paBHOH INary NPHCTEHHbIX KOJIOHH, LOJMKHH KPEeNHTBCA K KapKacy fAera-
JAMH, He TNPEenATCTBYIOMHMH TODH30HTAJbHHIM CMEIlleHHsaM  Kapkaca
BAOJIb CTeH B NpeJesaxX BHICOT HaBecHHX naHejelt (pHe. 40).

Onopuble (MU CTEIKOBHE) TFOPH3OHTAJLHHIE PHIENH CTeH, yCTAHAB-
JIHBaeMble BBepPXY HaBeCHBIX naHejef,, AOMKHH ObiITb pPaccUHTanbl Ha
OJHOBDEMEHHOE JeHCTBHE HArpy3kH OT colBcTBeHHOro Beca mauejefi, Be-
ca fepeIieTOB OCTEK/NeHH H BePTHKaJbHHIX CeACMHYECKHX Harpysox,
BHIYHCJIEHHHX 10 ¢opmyne (1), TpH 3HAaueHHH NpoOH3BeaeHHS Ko3ddHuH-

eHToB Pk, paBHOM D.
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Puc. 39. MIpHEMepn pemeHHs MeTajdAHUecKHX CTeH H3 YKDYNHeHHBIX MOHTAXHBIX
naHexel

@ — npoAoibliasg cTena; § — TOpPHeBas cTewa, [ — onophaf# KOHCQJb, 2 — ONOPHbIA

pHiesib paMB NaHedH; & — PAAOBble DHIeJH pAaMbl MNaHedaH; 4 — allTHCellcMUYe-
CKHe IUBBI
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Puc. 40. [IpamMep EpelAcHHN METAAANYECKOR CTEHMN M3 yKpYNHEeHHHX MOHTAMHBIX

naneaefl x xonoune

! — KoAoHua; 2 —- cTOfiKA pAMM Naneau; 3§ — pAfoBofi DHTesh PAMBl NMaHedH; 4—
npo¢HANPOBAHHEE JHCTH; § — yTeniaurelb



NPUMEPDHI PACYETA

INTPHJIOXEHHE 1

Mpumep 1. Onpenenenne CeHCMHYECKHX Harpys3ok,
JEMCTBYIOUIHX Ha CTaJbHOM KapKac OHHO3TAXHOTO 3JAHHSA

HCXOQHBIE JAHHDBIE

KoHCTpyKTHBHO-KOMIIOHOBOUHHE CXEMH KapKaca 3[1aHHA NpHBeleHkh
na pHc. 41—43. Pacuernas ceficmuunocTh 3%aHusl 9 6annos.
[Tponer apauua A—5 060pyaoBaH 9YeTHPLMS TOABECHHIMH 3JEKTDH-
yeCKHMH OJHOGAaJOYHHMH KpaHaMd rpys3onofbeMHocThio & TC. Kaxnue
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2050 Puc. 42, Paspeaw 3nanus
4 — NOTnepetilui paspes no ocH  §; & — nonepeninif
¢ padpes o oCH /7 8 — nPoRAIBRBI paspes no Toplicboil
18000 thaxuepiosoil cTofike.
i —4 noamechnnix Kpana Q=5 rv¢; 2—2 Kpama Q=
=D0/10 T¢ TAXeNOTo pekuma paGoTwl
g Y
‘ nposiethl 3padaua 5—B u B—I ofopyaopannl
w ABYMA MOCTOBBIMI BHEI{TPH‘IGCKHMH KpaHnaMH
2? 50 rpyzononbemHoctbio 50/10 Tc TsKesoro peKnMa
paboThi.
/ Ha pnc. 44 nana pacueTHasi rcoMeTpHuecKas

cxeMa rolepednoil paMbl  Kapkaca, Ha KOTOpPOH
NPHBCACHPI MOMEHTH HHEPUHII CeueHHil, cM*, 3/eMellTOB paMbl U YCJIOBHA

3aKpelJeHHsT HX KOHIUOB.
Pacuernbie reoMerpHueckre cXeMb BePTHKANbHHIX CBfi3ell MeXAy

KONOHHAMH NPoAOJbHBIX PAAOB AAHH Ha pHc. 45. Ha 3THX cxemax yxa-
3aHbl NPOGHIH H NJOWAAH, CM2, CeueHHH 3/1eMeHTOB CBfi3el, onpeneseH-
Hble H3 pacyeTa CBsI3efl HA OCHOBHOe COUETAHHE HATPY30K, 2 TaKxkKe Be-
JMYHHBL YCHJHH, TC, B 3JeMeHTax CBfi3ed NPH OCHOBHOM COYETAaHHH Ha-
fpy30K H B cKoOKax orT NeACTBHA Ha CBA3b TOPH3OHTAJIbHOR HAarpysks,

P2BHOH elHHHILE.
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CTofiKH TOPUEBOTO H MNPOAOJAbHOIO (baxBepka 3anpOeKTHPOBAHMW C
UIAPDHHDHLIM ONHpPaHHEM B YPOBHe NOKPHITHA H HA (ByHAAMEHTHL

[TokpuiTiie #3 cranbHoro npoduIHUpOBaHHOro Hactuna. KpoBas py-
JIOHHAA ¢ yTenJuTes eM H3 neHonyacra. B nponere 5—B umeercs cBe-
Toa3pauoHEbil onapb WHPHHOA 12 M, Bricotoll 21,25 M. B Mexdep-
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Puc. 43. Ipoxonsibie pa3pe3dnl 3QaHHS
a—mno ocH A; 6 —no ocasM B B: a—mnoocu I

MEHHOM IIPOCTPAHCTBE MOKPHITHA Pa3MemaloTcs pa3iHynbie TPyOoupoBo-
Abl, OCBETHTEbHAS apMaTypa R Ap.

Creubt M3 KepaM3HTOOGETOHHBIX naHedeHd ToAWMHON 24 oM (y=
==1100 kre/m3). Tlo npononbEEIM CTeHAM NPEAYCMOTPEHO .IEHTOYHOE OC-
TeKJeHHe Ha oTmeTKax oT 24 no 84 M ¥ or 144 no 16,8 wm.

BeprukanpHble pacueTHble Harpy3KH Ha KapKac 3aHHS NpUBefeHbl
B 120 4.
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Tabauuya 4

§§ . g Kosddimenr § g
Harpyaka E ‘-? §§ E.‘_ 3,\';‘ 4 E “S’ g
P TEZ g2 38 | A%
Or Beca:
Kpon.1u te/M2t 0,075 1,2 0,9 0,081
npoHAHpoBasHOro  lia- » 0,015 1,1 0,9 0,015
cTHNA
NIPOTrOHOB » 0,01 1,1 0,9 0,01
KOHCTPYKUHR TOKPBITHA » 0,04 I,1 0,9 0,04
NpOMITPOBO 0K » 0,035 1,3 0,8 1 0,036
|
Urtoro — 0,175 — — 0,182
Or Beca: TC/M
$hoHapHHX naHe el 0,137 1,1 0,9 0,136
GiopToB donaps » 0,03 1,2 0,9 0,032
MoHOpeLcoB thoHapsi » 0,027 I,1 0,9 0,027
tonapabix  nepenneroB | T¢/M%| 0,025 | 1,1 0,9 ‘ 0,025
Topua dHonaps » 0,052 1,15 0,9 0,054
Ot Beca:
MeXaHH3MOB OTKpWBAaHHA | Tc/M* 0,125 | 1,1 0,9 0,124
(poHaps
Konouuuw pagoB A, 5, I'{ 1c 5,67 1,1 0,9 5,61
» pana B » 7,56 I,1 0,9 7.48
cToek haxBepKoB » 2.84 I, 1 0,9 2.81
1ONKPANOBHX KOHCTDPYK- [T¢/M**) 0,3 1,1 1091 0,3
uMi ana  kpamos Q==
==50/10 Te
nyTefl nNogBecHWX Kpa-| ¥ 0,1 1,1 {0,991} 0,1
HOB
CTEeHOBHX naHenef Tc/m® | 0,266 1,2 | 0,9 | 0,29
JEHTOYHOrO  OCTeK.1eHHA 0,036 | 1,2 | 0,9 | 0,038
CHera 1O NepBOMy pafio-| » 0,050 | 1,4 0,5 | 0,035
HY
MOCTa ONOPHOTO KpaHa TC 50,5 1,2 | 0,5 | 80,3%**
> » > 0’8 48'5t¢$#
TOABECHOro KpaHa » 2,48 | 1,2 | 0,5 | 1,49%**
» » » 0,8 | 2,38%*+*

* Ha | M AnHEM naHenr doHapas.

*s Ha | M naAuHB OAHOro pefihca EPaHOBOro OYTM.

*¢s Harpyskas, YYHTHBEeMafd npa OOpeleNleHHE CeficMNIeCKOfl HMATDYIKH,
¥s*s To Xe, nepHona coGCTBEHANX KoneGapAR KapKaca.

A. PACYET KAPKACA

B NNONEPEYHOM HAIIPABJIEHHH 3JJAHHA

Pacyer KapKaca B TNoOnepedRoM HanpaBJ/IeHHH

3 aHHA

BHINOJIHEH

ABAXIH: KaK A/MA CHCTeMH ¢ OXHOR cTeneHblo cBoBoju M KaK IAA CH-

CTEMH CO MHOrHMH CTeneHAMH ¢Bo6OIh.
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Puc. 44. PacueTHas rcomerpHYecKas CXeMa nonepeaHoR Damb

Puc. 45. PacueTHRe reOMeTDHIECKHE CXeMBl CBA3efl o KoMoumam
a—paga A, 6 —paaon b n B; e—paAapa I’

PACYET KAPKACA KAK CHCTEMBI C OOHOR CTENEHLID
CBOBOAMN (BHINMIOJNIHAETCA B COOTBETCTBHH C YKA3AHHSMH
1. 2,12—2.15)

1. OnpenensieM KeCTKOCTb KapKaca 3AaHHA B ypoBHE BepXa KOJOHH
no gopmyne (9).

JKecTKOCTH CTyNeHYaTHX KOJOHH Ha YpPOBHE HX Bepxa onpeaenseM
no popmyne

1 3EJ,
CK == = 3 s ’
Oux H3 (1 +pnA%)

2 (0,5) 3ak. 373 65




rape

()= () oo

H 18,9
3E 3.2,1.10
= . = . -3 B
0 1890° 0,933¢107™° krc/cm®;
/n
Iy —L
Torna
Cy = 0,933.10~3
In
140,024p°

BoupcnedBe XeCTKOCTH Kapkaca 3AaHus NpHBejeHo B TaGa. 5.

Ta6aruma 5

n
J

Pag Iy cut Iy oM n= ‘T:— —1 Tgf." A, ms C“}ZC.-
Tc[m
A 6.3-10° 1,23.108 4.12 53,6 9 482,.4
b 11,8-10° 1,23.10% 8,59 91,7 9 825,3
B 322.108 1,65.10% 19,77 205,4 9 1848.6
r 10,9-10° 1,23.108 7,86 85,9 9 773,1
Htoro — 3929,4

2. OnpegensieM BepTHKA/bLHYIO Harpy3Ky oT coGCTBEHHOro Beca KOH-
CTPYKUHH H CcHera,

BepTHKanbHyl0 Harpyaky NDHHHMAaeM COCPelOTOUeHHOR B ypOBHE
BepXa KOJIOHMH H onpeje/sieM B COOTBETCTBHH ¢ ykasamHem n. 2.12.

Buunciesse BepTHKaMLHOH HarpyskH npeBeneHo B Taba. 6

3. OnpenenseM nepHox coGCTBeHHWX KoneOauufi kapkaca no ¢op-

myne (8):
T = Q _o 2546,8
21/___ 3929 4 1,6 c.

4. OnpegensieM Ko3dHUBENT THHAMHUHOCTH AAf Kapkaca no ¢op-
myaam (2) n (4):

ITpHaHMaemM f=08.
fg=pa=0,81,6=1,2.

6. Onpenennem xosdpduuuedT ceficuauHocTh Ko no TaGa. 1. TIpm
pacueTHOR ceficMu4YHOCTH 9 6ani0B Ko=0,1.
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TaGanuua 6

Pacgernas
Harpyska BriulcneHnue Harggsxa.
O1 Beca:
KPOBAH, npodHIHPOBaHHO- 0,182(24-341)96 1275,5
O HacTHJNa, NPOroHOB, KOH-
CTPYKLHA MOKPhITHA H
TIPOMIIPOBOJAOK
To Xe ¢(OHApHWX TlaHeded
(c GopramH, MOHOPEJbCAMH,
nepensieTaMH M Mexannsma- | (0,13640,0324-0,027+ 54,9
MH OTKPHBAHHA ¢oHaps) +0,025.2,54-0,124) 72,2
TopuoB $oHaps 0,054.12.3-2 3,9
MOCTOB NOJABECHKIX KPaHOB 2,38-4 9,5
nyTefi NOJABECHHX KpaHOB 0,1-96-4 38,4
Y49acTKOB CTeH, PaclnofOeH- 0,29-4,1(734-96) 2 401,9
HHIX BHILUE BepXa KOJIOHH
cHera 0,035(24.341)96 245,3
Or Y/, seca:
KOJIOHH 0,25(5,61-27+7,48-9) 54,7
daxBepKOBHIX CTOEK 0,25-2,81-34 23,9
MOAKPAHOBbLIX KOHCTPYKIHI 0,25-0,3-96-4 28,8
y4YacTKOB cCTeH, pacnoJso- | 0,25-0,29](18,9—6—
KeHHHX B npegenax Buco- | 2,4)-96-24189-73-2]4 | 361,65
TH KOJIOHH +0,25.0,038. (64
+2,4)96.2
MOCTOB OTIOPHHIX KPaHOB 0,25-48,5-4 48,5
Hrtoro — 2546, 8

3*

KosaddpHunenT 1 18 CHCTeMH ¢ OAHOM creNeHbio cBOGOAW paBeH
eRHHHLE.
6. Onpepensiem pacueTHne BeJHYHHBI cefiCMHYECKHX Harpys3ok, jefi-
CTBYIOIIHX Ha CPeHIOI NONepeunyio paMy Kapkaca.
a) B ypoBxHe Bepxa KOJNOHH — OT NOKPHITHH, CHera, yda-
CTKOB NPOAONbHHX CTEH, PACHOJOMKEHHHX BHILUe BepXxa KOJOHH, HacTH
(50%) TopueBHIX H NPOLOJNBHHIX CTEH, CBA33aHHLIX € NOKPHTHEM C MNO-
MOLIbIO (paxBepKOBHIX CTOEK, — 10 ¢opmyne (14).
Harpy3ky QF onpegeasieM no Ta6a. 7 ¢ y4eTOM BLIUHCJAEHHHA, NPH-
BeJEHHHX B M. 2 nacTAILCTO NpHMepa.,
JKecTkocTh cpeaHed TNonepedHoli paMm B ypOBHe BepXa KOJOHH
paBHa

Cp=ZCy=53,6 + 91,7 - 205,4 + 85,9 = 436,6 tc/m.

PacyetHaH BeslHuHHA CEHCMHUYECKON HArpyskH, AeAcTByiollefl B ypos-
He BepxXa KOJOHH pamH, paBHA

Q" K. BaCp _ 2531,2:0,1.1,2-436,6

St
P C

39294

= 33,7 tc.

6) [ITo nnHHe KONOHH—OT coOCTBEHHOro Beca KOJOHH — MO
¢opmyne (10):

(0,5) 3axk. 373
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Tabaunua 7

Pacueruasn
Harpyaka Brizncnenne Harpyska,

Q", Tc

Or Beca nokpwrHs, cHera H | 1275,54-54,943,941,49 | 2025,9
YY9acTKOB cTeH, pacnogoxkenHuix | X4-+38,44-245,344019
BHILE BepXa KOJIOHH

Or !/ Beca daxmepkoBux cro- | 0,5[2,81-344-0,29(18,9— 505,3
€K H YYacTKOB crTeH, pacnojo- | —6—2,4)6-8.-240,038X%
XKeHHHX B npejejax BHcoTH Ko- | X (642,4)6-8-2+4-0,29%
JOHH H CBA33aHHHX ¢ TOKPHTH- | X18,9-6-18]

€M C NoMOUIbI  (PaXBEepKOBRIX
CTOEK

HTtoro — 2531,2

Ha KoJaoHHny pagos A, b u I':

Q" 5,61
K ———
S K. By= (8.9 0,1.1,2=0,036 1c/Mm;
Ha KoJoHHy pana B
7,48
K — ,1.1,2=0,04 .
St = 18.9 0 == 8 1Tc/™

B) B ypoBsue HH3a NORAKPAHOBHX 6afoK—or cobeT-
BEHHOr0 BeCa NOAKPaHOBHIX 020K — no dopmynae (11):
Ha KONMOHHY pajoB b u [:

Q"6 =0,3.12 = 3,6 rc;
§"0 = Q™S K. B, =3,6:0,1.1,2=0,431c;
Ha KOJIOHHY paaa B:
Q"%=0,3.12.2=7,2 1c; S™%=7,2.0,1.1,2=0,86 Tc.

r) Ilo AauHe KPafAHHX KOJOHH-—OT YUAaCTKOB NpPOLOJb-
HHX CTeH, pacrIoNOoXeHHEWX B MpejesaX BHCOTH KOJIOHH, — no GopMy-
Je (12):

Q¢ =0,286.6 (3,34+6+4 1,2) 4+-0,038-6(2,4 4+ 6) = 19,93 1c;

Q° 19,93
Ke Bo = 19,8

) B ypoBHe HH3a NoAKpaHOBHX 6anok—or cober-
BEHHOrO BeCa MOCTOB KDAaHOB ONpelle/ifieM B COOTBETCTBHH C yKa3aHHs-
My n. 2.15.

BryHc/Ns€EM MaKCHMaJhHOE JaBJEHHe Ha KOJMIOHHB OT COGCTBEHHOTrO
Beca MOCTOB KDaHOB, NMPHHHMAaeMunX N0 OAHOMY B nponerax b—B H
B—TI (cxema XpauoBOfi HArpy3KH H JIHHHEH BJHAHHA [aBJEHHS Ha KO-
JIOHHK TIOKa3aHH Ha pHc. 46):
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Ha Konouuy psapos b u I':

6,75
Q*? =0,25-30,30 (1 + T) = 11,84 1¢;

Ha KOJIORHY psiza B:

, 75
Q*P =0,5-30,3 (1 +—§_l-2__) = 23,68 TcC.

ITo dopmyne (1) onpenensieM smauenns cefCMHYeCKHX HATrpy3oK:
Ha KONOHHY panoB b u I':
S*P = Q*P K. p, = 11,84.0,1-3 = 3,55 1c;
Ha KOJIOHHY pana B:
S*P ==23,68.0,1.3 = 7,10 rc.

7. lanee ompeneasiiores pacueTdune ycwma M w Q B cewenusix xo-
JIOHH pacCYHTHBAaeMOfi mo-

Nepeuyofi paMn OT HArpy- 027 G29q 8¢ ot pida buf
30Kk ST, SX Sn6 gy So ' 0% 050 dm ranevs pede &
TAKIKE B CEUEHHAX KOJOHH, /4 R R
HeCylIMX MOCTOBOH KpaH,

OT MecTHOR Harpy3ku S¥P ..(L__J)_

(ppc. 47). Vcuaus 8 Ko- 25

JIOHHAX OT Harpy3kH CyM-

MHDYIOTCS COOTBETCTBEHHO

C YCHIHAMH B KOJOHHAX

pamul. Ilonydennne ycnaus 12 74

(co 3rakoM =) mBOAAT:A

B KOMOHHNAlHH YCHIHA B @ @ §

00000M COYeTaHHM HaTrpy-
30K, Py PHc. 48. Cxema KDaHOBOA HATPY3KH M AHHNY

BIAHAHHA AaBAERHA

sﬂ
. BN e —
r s w
] S»‘?é — s J S [ SnJ ._T SKQ : (% S ?-CE
SYSYE| 8] SE| SwWE
7 e TrTATTT 7 bew rad rrirr
24000 24000 24000
D ©®
D ® @ O "
¢ X x g g a [/
A PP EGE
/M / T¢/m c C re ¢
537 0,156 0036 3048 045 0,86 J, 55 A7

Puc. 47. PacueTHad CxeMa nonepedHoR paMul Kapkaca
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Puc, 48, DaemMeHTH CO 3HAYEHHAMH MOMEHTOR HHeDHHA (B cM4Y), Hx ceveHml (g)
A DACHOAOXEHHS BEPTHKAJALHBIX COCPenOTOMEHHWX HArpy3ok (6) m aHHaMuveckoft
pPacyeTHOR cxeMeé KapKaca H pacyeTHas cXeMa Kapkaca (8)

] — paccunTMBaeMas monepewyHad pama; 2 — cToflka, saMerdwomas Bce JApyrHe
nonepesHble paMul; 3 — ctoflka, 3aMeHAOl{an BCe ¢paXxBepKoBHe CTORKH
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TaGauuya 8

P f
ok H E"
g E g. arpyaxa BuoiqucaeHue 5 E
gl: mg.‘aj
OT Beca:
KpoBJaH, npodHIHPOBaH- | 0,182-12-12.,5 27,3
HOTO HAacTHJA, NMPOTOHOB,
KOHCTPYKUHA MOKPHTHS
H NPOMNPOBOAOK
nyTeA nOABeCHHX Kpa-|0,]1.12.2 2,4
HOB npoJera A—B
Q, y¥acTKa CTeHH, pacuo- | (0,29-4,1.12 14,3
JOXEHHOr0 BHIE Bepxa
KOJIOHH
CHera 0,035-12-12,5 5,3
Ot Y Beca
y4acTKa CTeHH, pacno- 0,25[0,29(18,9—6-—-2,4)X | 5,1
JOXEHHOro B npeaenax X6+40,038 (6~4-2,4) - 6]
BHCOTH KOJOHRE
KOJIOHHH 0,25-5,61 1,4
Hrtoro — 55,8
Ot Beca:
KpOBJH, npoduauposau- |0,182-12-24 52,4
HOTO HACTHJIA, NMPOTOHOB,
KOHCTPYKIUHA MOKPHTHA
H NPOMIPOBOAOK
Q nytedl noaBeCHHX Kpa-|0,1.12.2 2,4
2 HOB mpojera A—Bb
bonapuux  nanesefi npo- | (0,13640,0324+0,027+ 4,6
aera B—B (¢ GopraMu, [ +0,025-2,5+0,124)-12
MOHODEJIbCAMH, mnepemnJe-
TaMH H MeXaHH3MaMH
OTKPHBaHHA)
CHera 0,035-12.24 10,1
Ot 1/, Beca KOJOHHH 0,25-5,61 1,4
Htoro — 70,9
Ort Beca:
Q KPOBJH, npodHIHPOHAH- {(),182.12.24 52,4
HOrO HaCTHJa, NPOTOHOH,
KOHCTPYKUHA TNOKpPHTHR

H NpOMOpOBOAOK
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ITpodoasxcenue Taba. 8

- = 3
z,0 52
gz a Harpyska Briuncnenxe 2 a
EE gs¢
¢oHapHnx naHeaedi mpo- | (0,1364-0,0324-0,027+4 4,6
aera 5 — B (¢ 6opramu,| 4-0,025-2,5--0,124) 12
MOHOpeJLCAMH, Nepene-
Qs TaMH H MeXaHH3MaMH
OTKpHIBaHHUS )
cHera 0,035-12-24 10,1
Ot /4 Beca KoJoOHHH 0,26-7,48 1,9
Hrtoro - 69
O~ Beca:
Kpossd, npoduanposau-{0,182-12-125 27,3
HOTO HAcCTHJA, NOPOIOHOB,
KOHCTDYKHHH  TMOKPHITHA
H NPOMIPOBOAOK
Q4 yyacTKa CTeHH, pacno- (0,29-4,1-12 14,3
JOXEHHOro BHIIE Bepxa
KOJIOHH
cHera 0,035-12-12,5 5,3
Or !/4 Beca KoJ0HH 0,25-5,61 1,4
ydactka creHs, pacno- | 0,25[0,29(18,9—6—2,4) X | 5,1
JOXeHHOrO B mnpefeaax | X640,038(6+42,4)6]
BHICOTH KOJIOHHB!
Hroro - 53,4
Ot Beca:
Kposan, mnpodunuposau-|0,182(96—12) (24-341) [1116,0
HOTQ HAaCTHJA, MPOroHOB,
KOHCTPYKUHH  NOKPLITHA
H IPOMIPOBOAOK
nyTefi nogpecHnx kpa- | 0,1-4(96—12) 33,6
HOB npodera A—b
¢douapsa nposera b—B (0,136+40,0324-0,027+ 49,7
Qs +0,025-2,540,124) (72—
—12)2+40,054-12.3-2
Or peca:
YyeTEHpeX MOCTOB nojsec- | 2,38-4 9,5
HBIX KpaHoB npoJjeta A—
yd4acTKoB creH, pacmoso- | 0.29-4,1{(96—12)4 (24X |373,3
XeHHhx  BHe Bepxa | X3+1}]2
KOJIOHH
cHera 0,035(96—12) (24 X3+1) |214,6
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ITpodoarxcenue 1

aba. 8

- Eg
Ta 2 g, g-
o g E. Harpyaxa BriuucaeHue § &
83 mee
Ot !/ Beca KonoHH 0,25(5,61 - 244-7,48-8) 48,6
Q y4acTkoB c¢Ted, pacno- | 0,25-0,29[(18,9—6— 228,1
5 JOXEHHBIX B npefenax | 2,4) X (96—6)2418,9X
BLICOTH KOJIOHH X (24-341) X2]140,25X
X 0,038({6+2,4) (96—6)2
Hroro
—_ 2073,4
Ot wacTi Beca ABYX MOCTOB | g _ ’s —
KpaHOB B nposerax b—B ul| B Jg +Jg +Ip -
Q, _ 1,18 _
1,1843,22 41,09
= 0,215
2-50,5-1,2-0,8.0,215 20,8
OT Bcca NoaKpaHOBBIX KoOH- | 0,3-12 3,6
CTPYKIIHI
Hrtoro 24.4
OT uyacTH Beca JBYX MOCTOB Jy
kpaHoB B mnposerax b5—B u| K, = =
BT * Jg+Jg+Ir,
Q, _ 3,22 _
1,184 3,224+ 1,09
= 0,578
2.50,5-1,2-0,8-0,587 56,9
Ot Beca noakpaHoBHX kou-|03-12-2 7,2
CTPYKLHA
Hrtoro 64,1
Ot uactTH Beca ABYX MOCTOB X J.
KpaHoB B mnposerax b—B & = =
Qﬂ =] 1’09 =
1,184+ 3,22+ 1,09
= 0,199
2-50,5-1,2-0,8-0,199 19,3
OT Beca MOJKPAHOBEIX KOH-|0,3.12 3,6
- CTPYKUHMA
Hroro — 22,9




IIpodosxenue Taba. 8

= gli
x % =
agx Harpyska Buiuscaenne R
8::'- 5%0
0¥z Mz &
Ot Beca MoctoB ocTadbHmx | 2-50,5-1,2-0,8 97
Q, |ABYX KpaHOB B mposerTax
* |F-Bwu BT
To Xe, MOAKPAaHOBHX KoHCT- | 0,3- (96—12) -4 100,8
PYKLUHH
Hrtoro — 197,8
Qo | OT /2 Beca ywactka crenw, | 0,5[0,29(189—6—2,4)% | 10,2
pacnosoxeHnoro B npenenax | X 640,038 (6+2,4) - 6]
BRICOTHl KOJIOHHHI
To xe, KONOHHK 0,5:5,61 2,8
HUroro —_ 13
Qi1 | Ot /2 Beca xomouHH 0,5-5,61 2,8
Qiz | Ot Y2 Beca KOJOHHE 0,5-7,48 3,8
Ot /2 peca yyactka CTeHHl, 0,5{0,29(18,9—6—2,4)%x | 10,2
Q pacnosoxenuoro 8 npegeaax | X6-40,038(6+42,4)6]
13 | BHICOTH KOJIOHHE!
To e, KOJIOHHH 0,5-5,61 2,8
Hroro —_ 13
Or /2 Beca yuacrkos mpo- | 0,5[0,29(189—6—2,4)X |161,5
AOJBLHHX CTeH, DAcmooxed- | X (96—6-7—3-2)2-+
HHX B Npefenax BECOTH KO- |+40,038(6+42,4) (96—6X
JOHR X7—3:2)2]
Q1 To XKe, y4acTKOB TOpLEBHX 0,56-0,29-18,9(3,5-24+6X [104,1
CTEH, paCnoOJOXKEHHHX B npe- [ X2)2
HeNax BHICOTH KOJOHH
To e, Bcex KoJoHH, Kpome |(,5(561-8-347,48-8) 97,2
KOJIOHH DaCCYHTHIBaeMOl pa-
MBI
Hroro —_ 362,8
Q Ot 2 Beca yyactkos mpo- | 0,5[0,29(18,9—6—2.4)X |161,5
% | nonvunix cren, pacnonoxen- | 6-8-2+40,038(6-+2,4) X
HBIX B mpefetaX BHCOTH KO- 6-8-2]
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ITpodorxcenue Taba. 8

, = 28
i 8 F
: E é’ Harpysxa Buiyrcrenye § é.'
Sesd mE8
Ot !/ Beca yuacTkoB TOpIe- 0,5.-0,29-18,9-6-18 296

Q BHIX CTel, pacrnosioKeHHHX B
¥ [ npexesax BHICOTH KOJMOHH

To xe, cToek TpPoOAOILHOTO H 0,56-2,81(16418) 47,8

TOPIEeBOro haxBepKoB

Htoro -— 505,3

PACYET KAPKACA HA 3BM KAK CHCTEMM
CO MHOTHMH CTENEHAMH CBOBOAbI
(BHNONHAETCA B COOTBETCTBHH C YKASAHHAMH
fn. 2.10 ¥4 2.11),

8. OnpenensieM BeJHUHHH BePTHKAMBHHIX pacyeTHLHX RarpysoK, <o-
CPCAOTOMCHHBIX B UEHTPAX NPHBEJAECHHS MHHAMHYECKON pacueTHoil cxe-
MH KapKaca, COCTOfllleA H3 PaCCYHTHIBAEMON MNONePeuyHofi paMH, IKBH-
BAJICHTHOA CTOMKH, 3amesiolleff Bce APYrHe monepeuHbie pPaMu Kapka-
Ca, H 3KBHBAJICHTHOR CTORKH, 3aMeHfwIleli Bce ¢(axBepKOBHE CTOMNKH
(puc. 48,6).

Bruncrends BepTHKaJBHEX HATPYSOK NpHBexeHH B Tabi. 8.

9. IlponssonnM pacuer kapkaca na OBM mo mporpamme «Kappa-5»
(smnmyck 1-136, 1971).

Ta6bauya 9
I - |11 - Il
Harnyska ¢ODMHaHg KoneGa cl:'op:;-?ﬂ KoneSa :ton 3{;1:;;
T, = 1,66¢; T, =0,757 ¢; Tbu 0,339 c;
ofosHage- BeJIH - ﬁla =1lz2 B2(1 =1,98 3a = 4,43
HEE 4YHHa,
Te Tk Sik Tek Sek T3k Ssx
1 2 3 4 5 6 7 B
Qi—Qs | 2322,5 1,094 [304,9 | —0,037 —17,01/—0,006 | —6,17
s 24,4 0,545 1,6 |—0,021(-0,1 —0,008  —0,09
) 64,1 0,456 3,5 |—0,018, —0,23 0,566 16,04
s 22,9 0,557 1,8 [—0,021 —0,1 0,011 0,12
9 197,8 0,516 12,2 | —0,018{ —0,71 —0,004 | —0,31
Qo 13 0,306 0,5 |—0,011 -—0,03 |—0,002 | —0,01
11 2,8 0,288 0,1 |{—0,0I1{—0,01 —0,005 { —0,01
12 3,8 0,24 0,1 —0,01 | —0,01 0,34 0,58
18 13 0,292 0,46 | —0,012 —0,03 0,007 —0,04
14 362,8 0,269 | 11,72 | —0,01 —0,69 —0,002 —0,32
Qus 505,3 | 0,691 | 41,92 | 0,307 30,69 | 0,001| 015
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Ta6auuwa 10

OcHoBHOe codeTanHe Ha-| Ocoboe codeTanue  Ha-
Ne Cene- rpvaok IDY30K
Pag | crepx-| e
" M, Tcm N, | Q, ¢ | M, Tecm N, | Q, 10
p I | 1—1]| =335 |71 | 4,5|—42,9 | 53,9| 6,1
3 | 22 102,2 83,1 |—6,6 112,5 64,8 | —5,2
B 5 1—1| 55,9 |103,7 | 8,5 | —60,9 79,5 9,7
- 7 2—2 1 —136,1 |254,4 | 6,1 197 164,6 | —10,2

B Il /—1|—87,2 |82,5(16,2 | 111,6 61,7 | —20,5
13 | 2—2 | —244,9 383,9 | 14 | 437,2 | 176,9 | —21

r 15 | 1—1 | —34,5 | 49,8 | 4,8 55,7 41,1 | —9,2
17 | 2—2| —146,9 |212,6 | 13,5 | —181,3 | 137,1 9,4

B t1a6n. 9 npuBeleHnl pe3yAbTATH pacueTa: 3HAYEHHH NEPHONOB KO-
nebGaunii Kapkaca 7', Ko>p@PuuuentoB Pi, H 1ix H CEHCMHUECKUX Ha-

rpy3oKk Six (B TC) AJA NMepBHX Tpex popM komeGanuil kapkaca. Pacuer-
HafA CcXeMa Kapkaca jJaHa Ha pHC. 48, 8.

Py .

-
\*

0] @ @ @] 1

— —

Puc. 49. C -
@ @ @ @ Mg;aunn ’és‘g:}mllleyﬁ
_Z_ _2_ paMbl
- 77

1 il Peos
; ® ®
B ta6a. 10 nia paccYHTLIBAEMOR TONEpedyHod  paMbl NMPHBENEHH
3HaUeHHs pacueTHHXx ycuaad M, N, Q B ceuenHsx KoJsonH (pHuc. 49)
OpH 0COGOM COYETAaHHH HArpy30K C y4eTOM CEHCMHUECKOTO BO3/1eHCTBHA.

B sToii e Tabaume AAS CPABHEHHs MpHBEJEHB 3HAUEHHA pacHETHLIX
YCH/IHE I8 O/IHOH M3 IIECTH KOMOHHAHHI HaArpy3oKk OCHOBHOTO cOYeTa-

HHA.

B. PACYET KAPKACA
B [TPOJIOJIBHOM HAITPABJEHHH 3RAHHA

Pacuer Kkapkaca 3[aHHs HA NPOAOJLHLIE cellcMHYeCKHe HATPY3KH
3ak/II09aeTCs B MpOBepKe Hecylllefi CHOCOGHOCTH ceyeHHi BepTHKAJbUBIX
cTaibHLIX CBf3ell MO KOJNOHHAM, TPHHATHIX H3 pacyera Ha YCHIHA OT
pACYETHBIX HATpY30K MPH OCHOBHOM HX COYETaHHUH.

Us pacuera cBsiseHl Ha OCHOBHOE COHUCTaHHE HArPysOK onpeaeJeHsl
YCHJHS B 3JeMeHTax CBf3efl H Ha3HAYeHb! HX CCHEHM. PeayabraThl pa-
cyeTa TNpHBEAEHH Ha CXEMax pHC. 45, Tlpn 3TOM NYHKTHPHBLIMH JHHHA-:
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MH Ha CXeMax MOKa3aHbl 3/eMeHTH, JHHefiHble AeQOopMAaUHH KOTOPHX B
pacueTe nepeMellleHHH He YUTEHEI

Tak kKak rOpH30HTAJbHAS MKECTKOCTh AHCKA fIOKPHITHA H3 CTaJLHOrO
npodUJIHPOBAHOIO HACTHJAA HEJOCTATOYHO H3yUyeHa, pacueT BepTHKAaJb-
HBIX CBf3edl MO KOJOHHAM [IPOH3BOJAMM DO [BYM cayuasaM koneGaHui
Kapkaca, npHBeleHHbIM B 1. 2.12.

10. OnpenensieM »XeCTKOCTb CBA3€BBLIX NaHesefi Ha ypoBHe Bepxa
KOJIOHH 6e3 ydeTa NpoAodbibiXx RedopManHil KOIOHH, MOAKPaHOBLIX 6a-
JOK H pacnopok (B 3anac NIpOYHOCTH). Pe3yJbTaThl BbIUHCAEHHH XeCT-
Koctell cBsi3eBLIX MaHeseil npuBejeHsl B tabia. |1,

CymMapHas JKECTKOCTh BCeX CBSI3eBLIX IaHesefi Kapkaca 3/aHHA
papaa C=2350+42240-24+2400=9230 Tc/Mm.

11. OnpenensieM BepTHKaJbHYI0 HArpy3Ky oOT cOGCTBEHHOro Beca
KOHCTPYKHUHA H CHera.

BepTHKaAbHYIO HATPY3KY OT COOCTBEHHOrO Beca KOHCTPYKHHE H CHe-
ra omnpenensieM 1o AanHbIM Tab.. 12 6e3 yyera Beca MOCTOB MOJBECHBHIX
H MOCTOBLIX KPaHOB, TAK KakK NpPH pacyeTe KAapkaca B NPOAOJBLHOM Ha-
npaBJeHHH HArpy3ka OT KpaHa He YYHTHBAaeTCA (OYyTH KaTaHHA 3THX
KDAaHOB PacloJOXeHbl BMOJb NPOJIETOB H NMPH NPOLOJLHOM CEHCMHYECKOM
TOJYKE KPAHbl NPOKATATCA MO pesbCaM, He OKAa3blBas BJAHAHHA CBOUM Be-
COM HA YCHJIHA B CBA35X NO KOJOHHAM).

BriyHceHHS BCPTHKAJLHOR HATPY3KH IJA KaxA0T0 psiia KOJOHH
npusenensl B tabGa. 12. CymMapHas Harpy3ka Ha Kapkac 3JaHHA paBHa
(=632+47414733+620=2726 Tc.

12, OnpegednsieM nepHoAbl <cOOCTBeHHBIX xojdeGanufi mo (opMmyde
(8):

a) Kapkaca 3pganHs (A58 pacyera No MepBOMY CIyuarw):

]/-Q__2V 2726 _ 1,08 c;
9230

G) npoAUJbLHBIX PAAOB KOJOHH (A% pacyera f10 BTOPOMY C/JYyyalo)

T, =2 _§£=4ﬁ4mT5=2‘/!fﬂﬂ_lMc,
2350 2240
TB=2‘/;EE_JI4CTF_2‘/F6m==h®c.
2240 2400

13. OupenensieM Ko3QGHUHEHTH AHHAMHYHOCTH @0 dopmyaam (2)

H (4):

a) mpH pacueTe KapKaca 3faHHsa (Mo MepBOMY CAydalo):

i 1
b= T 1,08

I

=0,93; B, =H2=0,93-1,5=1,40;

6) npu pacuyeTe NPOROJLHBLIX DANOB KOJNOHH (IO BTOPOMY CJYy4ao):

1 1
= = = (,96; =f0,0=0,9-1,6=1,44;
ﬁA TA 1’04 9 BQA BA

i I
= = = ; = a=20 88-1,5=1,32;
Bs Tk 1,14 0.88; By 5 =P ’
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! 1
Bp =7 =714 =088 fap=Ppa=0.8815=13%

1 1
br = Ty 1,02
14, OnpepensieM pacueTHhle BeNHYHHB CEiICMHYECKHX HArpysoxK,

JAefCTBYIOLIHX Ha CBA3eBhle NAHeJH KapKaca B YpOBHe BepXa KOJOHH:
a) OnpH pacueTe Kapkaca Mo nepsoMmy cayuaw — no ¢opmyne (14):

QK. By Cq 2726-0,1-1,4-2350

I

=0,98; By p =By @ =0,98-1,5=1,47.

S = — .
A C 9230 9 1¢;
c 2726.0,1-1,4-2240
SB=QK° PaCs _ = 93 T1¢;
C 9230
C 2726-0,1-1,4-2240
SB = QKC Ba B = 6 =—..93 TC,
C 9230
QKc BgCr 2726-0,1.1,4.2400
Sp = == = 99 Tc;
Cc 9230

6) npH pacuere Kapkaca mo BTOpOMY ciydatwo — no ¢opmyae (15):
Sy =04 KcBy 4=0632-0,1-1,44 =91 1c;

Sy = Qp KBy r=620-0,1-1,47 =91 T1c.

Ona pacuera npuudMaem O0iblIHe 3HAYeHHs CEHCMHYECKHX Harpy-
30K, NOACYHTAHHLIE MO 3THM ABYM (opMy.Iam:

S, =097 1c; Sg;=098 1¢c; Sg =97 1¢; §; =99 rc.
Ta6auuwa 13

3 3 o
2 X | g e |2, s |3
< | 232 |18 | | Bl o§| ¢ |Mwe| 2| X
[ 3885 o | P o | = [
4 |17 125%8[39,4| 807} 21,8 (3,87 208 | 0,163 1 | 3394 | 2100
7 140%9[49.4[1810] 146 16,1 } 297 | — | 1,4 2111 | 2100
~77125%8]39,4/720| 19,6 (3,87 186 | 0,204| 1 | 2438 | 2100
T 7 160X
B, Bl x100x
%9 |45.8/9051147,5 |5,15) 176 | — | 1,4 | 2300 | 2100
r |iC125x8(39,4) 720| 19,8 (3,87 186 | 0,204) 1 | 2463 | 2100
<1°140%9/49.4{1810 149 [6,1 | 207 | — | 1,4 | 2154 | 2100
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Puc, 50. K pacuery nonepennoft cBaizenof c¢depMbl B NAOCKOCTH BEPXHHX TNOACOB
CTPONHILHHX depM

@ — reoMeTpH4YecKas CxeMa CBA3H; 6 — CXeMbl DaCHoNOXKEHHA CeHCMHYECKHX Ha-
TPY30K; 8 — YCHAHSA B cBa3eBodl ¢epMe OT eJHHHUYHBIX HaTpy30K

4 3ax. 373 81



15. PaccuHThHIBaeM 3JeMEHTHI CBA3eH HA YCHJIHA, BO3HHKAIOUHEe B
HHX OT AelicTBHd ceoficyuuyeckux narpysox. Pe3yapraTel pacueta cBd-
3eH npuBefensl B TaGa. 13.

[TosyueHHBIe 3HAUEHH HANPAZCHHEN MOKA3bIBAKOT, YTO CEYECHHS CBfi-
el HeOGXOAHMO YBEJIHUHTb, UTO NPHBEAET K YBEJHUYCHHIO MKCCTKOCTEH
CBfiI3eBbIX MAHeAeH H Kdk CJEACTBHE K YBeJHUCHHIO CEHCMHYCCKUX CHJ.

CnefopaTe bHo, HEoOXOAHMO MPOH3BECTH MOBTOPHBIA pacuyet, KOTO-
pHiii BBINOMHAETCA aHAJOTHYHO NPHBEJEHHOMY.

Npumep 2. Pacuer cBa3ell NOKPbITHS
OAHO3TAXKHOr0 3J/laHHg Ha CefiCMHuYECKHe HArpPy3KH

PaccuntaTh CBS3H TNOKPLITHA OJHO3TAXKHOFO 3JadH# ¢ PACHETHOH
ceficMHYHOCTBIO 9 6annoB, paccMOTPEHHOrO B lpHmepe I.

KOHCTPYKTHBHOE DEHISHUC FOPH3O0HTAJNbHBIX H BCPTHKAJbHLIX CBfA3eH
MEXAY CTPONMJLHBIMH (epmMaMH [OKPHITHSI TNpPHHATO no cepiu 1.460-4
«CTa/ibHbiE KOHCTPYKUHH TOKDLITHH TNPON3BOACTBCHHBIX 3AaHIH C IpH-
MeHeHHeM CTaJl-HOTO [POQHIHPOBAHHOr0 HacTHaas (Bhinyck 3), a cBf-
zefi no Qouapio —mo cepuu 1.464-2/73 «CranbHble KOHCTPYKHHH CBETO-

a Bt ol 87 b1
i ] ,9,
S 9\ )’

A1 H2 J, H? Hi

TS#I[ fS-’lrc T S=trc
4 %6000+ 24 000

4
Jnemensm  clasu fosca Pachocsl
JO0SHavenus Cmeswns 41 82 H1 H? Pl P2
Jeumin & e Vi +218 | -164 164 | +222 | 474

Puc. 51, K pacueTy nonepeuHofi cBs3eBO depMbp B NIOCKOCTH HHXHHX NOACOB
CTPONHALBHIX thepm

a — reoMerphueckas cxema CBA3H; 6 — ycuaua B csasepoft depme OT
HRIX Harpysok

efHHHY-

aspanyoiHuix (oitapedi NMPOU3BOACTBEHHBIX ananmii» (Boinyck 2). leo-
MeTpHUECKHe CXeMB! CBA3eH 1l 3HAUEHHS YCH/AHH B HX 3J€MEHTaX OT elH-

HHYHBIX HATPY30K npusexelibl Ha puc. 50 u 31
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BepTHRanbuble pacyeTHbie Harpysku (c yyeTOM KO3Q@HUHeHTOB Ne-
Perpy3KH H COdYeTaildsi) or cOOCTBEHHOro Beca KOHCTPYKIUHH TNOKPHLITHA,
CTEH, CHEra H MPOMIPOBOAOK, pa3MelleliHbiX B MeX(epMeHHOM I[poCT-
paucTBe, MpHBeJeHbl 8 Taba. 4 npumepa 1. TlpoMmpoBOaKH Kpensitc K
BEPXHHM HJH HHXXHHM [0ficaM CTPONHJIbLLIX epM H Harpyska OT HHX
nepeflaeTcs Ma BepXHHe nosica dhepm B pasmepe 30%, ua mHmxuue — 70%.

HOna onpefeneddss BeJHYHH CeHCMHUECKHX Harpy3oKk Ha CBS3SH IO
dopmyse (1) 3uvaueHHe npoH3BeseHHs KoapduuuenToB KcP, m npuus-

TO H3 pacueTa Kapkaca: B nonepeyHoMm Hanpa}memm 3JaHHA pAaBHBIM
K Byn=0,1.1,2.1=0,12;

B NIpOAOJALHOM HANpaBJEHHH 3LAHHA PABHBIM
Kcﬁq’] =0,1.1,7-1 =0,17.

[Tpumevauue 3nauenne kKoadpduuwuesta B, ANA onpese-
JIEHH NPONOALHOR ceHCMHYECKOH HAarpyskH Ha CBA3H MPHHATO HaH-
GOALIIMM M3 OKOMYATeJbHOrO pacueTa Kapkaca B TNIPOAOJLHOM Ha-
rnpaBleddd (110 MepBOMY H BTOPOMY C/y4asM), KOTOpbli B MpHMe-
pe | He npHBeJeH.

A. PACYET MOINEPEYHbBIX CBSI3EBBIX PEPM
B [1J1OCKOCTH BEPXHHX [IOSCOB CTPOMHJbHBIX PEPM
(BBITOJIHAETCSA B COOTBETCTBHH C YKASAHHIMH
1. 2.26 H 2.27)

1. OnpenensicM yucao cBaseBuXx (epM NO BepXHHM [OscaM CTpo-
nuabHeix ¢epM B npoaerax A —b5 u B — 1T nokpHTHa 6e3 ¢oHaps H
NPOU3BOAHM 1noA06Op CeYeHHH 3JeMeHTOB CBsi3el.

Briuucasem no ¢opmyne (1} 3HaueHHe NPOAOJBHOH celCMHYeCKOM
Harpyaku (2S)), nepeaawoliefics Ha Bce CBSI3W TpOJeTa MNOKPHTHA B
npeaenax AJAHHEL 3nanda (pHc. 12, a}. I1pd 3TOM pacueTHyio BepTHKaJb-
HYK0 HAarpysky { onpegensieM OT Beca KPoOBJH, NpodHAHDPOBAHHOrO Ha-
CTHJ1a, 0pOroHOB, cHera, 50% Beca wecyIlHX KOHCTPYKIKH MNOKpPHITAS H
809 Beca npoMIIPOBOJOK.

Q= (0,081+4+0,015-40,010+40,035-40,5-0,040+4-0,3-0,036) (24—3)
X96=2346,8 Tc;

28 =QK, B, n=2346,8-0,17 =59 Tc.

BrluncnaeM 3HaueHHe NpOAOJLHOA ceHcMHueckoi HarpyskH (ZS.),
nepefaolienca Ha CBSA3EBYI0 PEPMY, DAcNONOXKEHHYI0 B TOpUe 3MAHHSA.
Harpysky @ onpegeasieM OT Beca TOPUEBOA CTEHH Ha ydYacTke B npe-
gesax BepXHeH MOJOBHHH BLICOTHl CTPONHILHON depMbi B naparnerTa.

IlpH Agepun=3,3 M H Agapanera=08 M nmeeM:

3,3
Q=0,20(24—6) ( = +o,s)= 12.8 Tc:
28, =QKcp,n=12,80,17=2,2 .

OnpepensieM ycuausi B MNosce cBA3eBOH ¢epMH OT ceHCMHYECKHX
Harpy3ok 2S; u IS, npHHUMas H3 Ta6J. 14 3HaUEHHA YCHAHH OT eOH-
HHYHHIX Harpy3ok, AefACTBYIOUINX Ha CBfI3eBYI0O ¢EpPMY COOTBETCTBEHHO

o cxeMe 4 H cxeme 6:
a) or Harpysku XS8y==59 1c: ¥N;=0,54-58=431,9 Tc;

4* 3ak. 373 83



6) ot Harpy3kH £S:=2,2 T¢c; N3=0,69-2,2==15 TcC.

DneMenTsl CBA3EBHX ()epM NPOCKTHPYEM H3 3aMKHYTBIX THYTOCBap-
HBX npoduneit. [lofca cBazeBHX ¢epm npHHuMaeM cedenHeM 803 My
C Hecyuie#i crniocoGHOCTLIO NIpH ocoGoM codueTaHWH Harpysok ‘[N] =
=—16,3 Tc¢ (cM. anct 27 cepuu 1.460-4, BLin. 3},

[lo dopmyne (18) omnpemensieM MHHHMAABHO HeOOGXOAHMOE UYHCJO
cBsideBbiX epM Ha GechoHapHBIR NPONET MOKPBLITHSA:

Ny 8,9
[N)]—N, ~ 16,3—1,5

IlpunumaeM Tpu cBsseBble (epMbl, KOTOpble B COOTBETCTBHH € YKa-
3aHHAMHA n. 2.22 pacnonaraeM y TOPUOB H B CePeJHHE IJIHHH 3A2HHH
(puc. 52).

2,2,
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PHc, 52, Maad nporoHos H ceg3eR no BepXHUM noficam depm
1 — nonepeutisie cpA3eBbie GepMH; 2 — NPOToHH




OnpenensieM cyMMapHbie pacueTHble YCHJIHA B 3JeMEHTaX CBA3eBHIX
¢depM H npou3BoaHM HOAGODP ceyeHHH 3JIEMEHTOB CBR3H, YUHTHIBas CJe-
Ayloiee pacrpefeneHie celcMHYeCKHMX Harpysok: S; BOCIHpHHHMAeETCH
BCEMH CBSi3eBHIMH (gepMaMM H pacnpefensieTcsi MeXAY HHMH DaBHOMep-
#o, S;— cBsi3eBbIMH ¢GepMaMH, pachoJOXeHHbIMH B TOpUAX 3AaHHA. Bu-
YHCJAEHHS YCHJIHH B 3JeMeHTaX CBA3eBHX (epM H NPHHATHIE CEUEHHSA
ripHBeaeHsl B Taba. 14,

Ta6baunua 14

g YCHAMA OT YCHAHA OT = a

£ zS,, 1 XS, T 5 = 5o
23 5 g 2"
T s o = ]
S o 5 F T 22
v B F o 2 & 3 S
= ¢ i = ~ | »© ° Ci
q’(:f’. — = — oi g i 2 5E
5 I i I 5 : 23
om i U; - U; 0‘4‘" UG.J
&a : Wl f W Sn|” = S
n —0,b54|—10,6/—0,69| —1,5| —12,1 [Tu [J80x3 | —16,3
p |—0,46|—9,1 |—0,65(—1,4| —10,5 |Tu [] 110x3| —14,1
y |—0,29{—5,7|—0,29|—0,6| —6,3 |[u 0] 110Xx3| —11.4

2. OnpepensiemM 4HCAO cBszeBHIX (epM NO BEPXMHM nosicaM CTPO-
NHALHBIX (epM B nposete 5-— B nokputHs ¢ oHapeM H 1pOH3BOAHM
noabop ceuyeHuil 371eMeHTOR CBA3eH.

Briuncnsem no ¢opmyne (1) 3HaueHHs CefiCMHYeCKHX Harpy3oK
28,+3Ss, nepepalomiuxcs Ha CBA3€BLIE (epPMbl B COOTBETCTBHH C
puc. 12, 6. XapakTepHCTHKa Harpy3sok H HX BbIYHCJIEHHs] [pHBeeHbl
B taba. 16,

OnpenensieM YCHNHA B nosice CBA3eBOH  (epMbl OT CelCMHUECKHX
Harpysok 2S;; 28y ES; n IS, KOTOpHIE PaBHOMEPHO paclpefensioTcA
MEXJy BceMH CBsI3eBhIMH ¢epMaMH (YCHIHA B HOACE OT €XHHHUHBX
Harpy3oxk npuHHMaeM H3 TaGadubl Ha pHc. 650)

N,=0,84-24,7=20,7 1c;
Ny=0,42-11,2=4,7 1c;
N3;=0,01.138=0,1 1c;
N,=0,54-10,6=>5,7 rc.

OnpegensieM ycuausi B nosice cBa3eBOH ¢epMH OT cefiCMHYECKHX
Harpysok ZSs H ZSs KOTOpHE BOCIPHHHMAIOTCA CBSI3eBHIMH (epMaMH,
pAacnoJIOKeHHbIMH B TOPUAX 3JaHHA:

Ng=0,76-4,3=3,2 1c; WNg=0,69-2,2=1,5 Tc.

OnpeneasieM no dopmyae (19) MHHMManbHO HeoGXOAHMOE YHMCO
cBA3eBHX ¢epM Ha nposer b— B ¢ ¢donapem, npuHumasg sJeMedTH
OSICOB CBA3eBbIX (epM H3 3aMKHYTHIX THYTOCBAPHBIX npodHaell ceue-
HueM 80X3 MM ¢ Hecyllled CnOCOOHOCTRIO JIPH OCOGOM COUETAHMA HA-
rpy3ok ([N] =116,3 Tc

Ni+N+Ns+ Ny 20,744,740,145,7
[N]—(Ns+Ng)  16,3—(3,2+1,5)

[lppuuMaeM TpH cBsiseBbe (EPMH, KOTOPBIE pAclONaraeM y Top-
OB H B CepefiHHe AJHHHW 3aauna (puc. 52).

= 2,7
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Tabauna 15

Cxempl
pacnoJso-
WEHHSA Harpyaku BruBcaenus
HaTpy3oK
no puc, 50
Ot Beca kpoBar, npoduau- | ES,=[(0,08140,015+40,010+
DOBaHHOrO HacTdna, nporo-| +0,035)72-124-0,4(0,136-}
HOB H cHera ua BceM ¢onape | 4+0,0324-0,0274+0,025-2,5+
u ot 40% Beca douapunix | 40,124)72.24-0,4-0,054-3X
Cxema 1 |naueneit (c GopraMH, MoHO- X12-2].0,17=24,7 1¢
pPelLcaMH, nepenfeTaMH, Me-
XaHH3MaMH  OTKpPLIBaHHS H
TOpuaMH poHaps).
OT Beca kpoBan, npoduau- | XS;=[(0,0814-0,015+
poBaHHOro HacTuaa, mnporo-j +0,010+40,035)72-1,5-24-0,6
HOB ¥ cHera Yy ¢onapa o | (0,1364-0,032+0,0274
3XaHHR Ha yd4acTke mipunoit | 40,025.2,5+0,124)72-2+
Cxema 2 |15 M u o1 60% Beca do- +40,6-0,054-3-12-2]0,17=
HapHbIX nadeqaed (¢ 6opramu, | =112 1c
MOHOPEJLCAMH, nepenJjera-
MH, MeXaHH3MaMH OTKDHIBA-
HHA H TopuaMH ¢onapsa)
Ot Beca xkpoBaH, npodHanpo- | £S;= (0,0814+0,0154+0,010+
BAaHHOIO HaCTHJa, [IPOroHoB [ 40,035)96.3-2.0,17=
Cxema 3 (H cHera, pacnoJIOXEHHBIX Ha | —13.8 Te
BHedoHapHOR 3o0Me  mpoJe-
Ta
Ot 50% Beca mecymux KoH-| 3S,= (0,5-0,041+0,3X
Cxema 4 |crpykunét nokpeitus 1 30% | %0,036) (24—3)96.0,17 =
Beca poMOpoBOAOK =10,6 Tc
Ot Beca KpoBaH, npoduiH- | ESc= (0,08]14-0,015-}+
CxeMa 5 | poBaudoro HacTHia, nporo-| <40,010-+0,035) (124 1,6
HOB W CHera € ydacTKa nie-| %2)12-0,17=4,3 1¢
pea ¢oHapem 53
Cxema 6 |OT Beca TopueBOil CTeHBl lia ESG=0,29(24—-_6))((——:2—'+

y4acTKe B 1npepenax Bepx-
Hell MOJIOBHHBI BBICOTHI CTPO-
NHAbHOH depMH H napanera

+ 0,8) 0,17=2,2 1¢

OnpegensemM cyMMapuble PacueTHHE YCHJHS B 3JeMeHTaX CBA3EeBHX
depM # MPOH3BOAHM NOLGOP ceueHHH 3/1€MEHTOB CBA3€fi MO COPTAMEHTY,
NpHBEAEHHOMY Ha JHCcTe 27 cepur 1.460-4 (Bum. 3).

BuuHc/ienHs ycH/IHfi B 3JeMEHTAX CBA3eBHX (epM H mpuusATHE ce-
UCeHHA npHBeaeHH B tabu. 16.
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5. PACYET NONNEPEYHbBIX CBSA3EBbBIX PEPM
B [I/IOCKOCTH HH)KHHX 110ACOB CTPOIIHJIBHbIX PEPM

(BBIMTOJIHSETCS] B COOTBETCTBHH C YKA3AHHAMH
1. 2.26 u 2.29)

3. Onpenensem no ¢opMyse (1) npomonbHbie ceficMHYECKHE HArpya-
KH Ha CBfI3eByld ¢epMy, paclofoXesuyw B nponere 5—B y Topua
3RaHHUA:

a) or 509% Beca HecymHX KOHCTPYKUMH nNokpHTtHs H 709% Beca
npoMnpoBoaok. CeAcMHUeCKYl HArpy3Ky BbIUHC/sieM cHayajga Ha Bce
CBAI3H MpOJNETA NOKPLITHA, & 3aTeM PaBHOMEDHO paclpefesiieM ee MeX-
ALy CBsi3eBHIMH epMaMy

Q=1(0,5-0,040+0,7-0,036) (24—6)96=78,1 1c;
S=QK,Byn=78,1.0,17=13,3 tc.
B cooTBeTcTBHM ¢ yKazaHHeM m. 2.22 nonepeudbie cBs3eBhie (epMHl
B MJIOCKOCTH HHMXHHX NOSCOB CTPONHJIbHHX (PePM YyCTAHABJIHBaeM B Me-
CTaxX PpAaclOJIOKEHHA MollepedHBlX CBA3EBHIX depM [0 BEpPXHHM NofcaM

cTponuapHHX ¢epM (pHe. H3), T. e. Tpu cBA3eBble GepMbl Ha nNpoJer.
CnenoBaTenbHO, HA OAHY CBH3eBYy ¢epMy Mepenaercs

13,3
3

6) oT Beca TOPUEBOH CTEHH HA YYaCTKe B mMpefesax HWXKHefl 110-
JIOBUHH BLICOTH CTPONHIbHOH (epMH ¥ BepxHeH NOMOBHHH BHCOTH KO-

JIOHH: 33 18 9
Q=02 (< +
28y =57,9.0,17=9,8 rc.
CienoBartenbyo, cymMmapuas ceficMHYecKash Harpy3ka Ha CBA3eBYIO
¢epMy, pacnoJioxKenuyo y TOpUa 34aHHSA, PaBHA
28, +28;=4,449,8=14,2 Tc.
OnpegenseM pacdeTdHle YCHJAHA B 3JEMEHTAX CBS3eBOM depMH 4

NPOU3BOAHM MOAGOP CEUSHHH 3/EeMEHTOB CBS3H. BLIUMCIeHHS YCHJHMA
B 3JIeMeHTAaX cBA3eBOf ¢epMbl TipuBeleHs B tabi. 17.

28 = = 4,4 1¢;

) (24—6) =579 1c:

Ta6banuuya 17

AaeMeHT CBA3H INMogaca PackocH

OGosnaveune crepxua (cm.| Bl B2 | HI | H2 | P! P2
pHc. 51)

YcunHe ot eguuHumofi wua-| 0 [+2,18—1,64[—1,64/4-2,22/—0,74
rPY3KH, TC

Pacuernoe ycugue or IS, 0 | +31 {—23,3—23,3{4-31,5—10,5
T. C.
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Tak kak ycuawe n omopioM packoce PI npesbaer 15 T¢, TO B
COOTBETCTBHH ¢ yKaszaxHeM . 2.29 ycTauaBjaupaeM QONOJHHTeNbHBIA pac-
Koc (pHc. 53), a ycunHe B ONOPHOM packoce cBA3¢BOH (epPMH NPHHH-
MaeM pasHbiM 31,5-0,5=15,75 tc,

IIpHHuMaeM sjeMeHTH CBs3eBOH (epMbl H3 3aMKHYTHIX THYTOCBap-
HHX npoguaefi KBaapatuoro cevenus: nosica 160X3 MM c wecyme# cno-
co6HOCTBI0 MPH pacuere Ha ocoboe coueTanHe HArpyssk [VN]=—354 1,
packocht 160X4 MM ¢ [N]=—19,2 1c.
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B. PACYET ITPOJOJIbHBIX CBA3EBBIX ®EPM
B ITJIOCKOCTH HH)XHHX [101COB CTPOMHJIbLHBIX ®LPM
(BBITIQJIHAETCSA B COOTBETCTBHH C YKA3AHHIMH
1. 2.26 u 2.30)

4. OnpenensieM no ¢opmyie (1) monepeunylo ceflcMHYECKYI0 Ha-
rpy3Ky, fMepefamllylocs Ha y3eJq cBsa3eBof ¢epmb, oT Beca $axBepko-
Boft CTORKH H NPOAOJBLHOH CTeHH C IpPy30BOH IJollagW B Mpejenax
HHXXHe#l MOJMIOBHHL BHICOTH CTPONUJILHOA (GepMH ¥ BepXHEH MOJOBHHH
BHICOTH KOJIOHH!:

Q=05-2,8140,5-0,29-3,3-6-4-0,5 [0,29(198—6—2,4)+
0,038(6+2,4)16= 152 c;
S =QK, By -n=15,2.0,12=1,8 7c.

OnpenesisieM pacueTHOE YCHJIHME B packoce CBA3eBOH (epMhl, INpH-
HAMAas pacyeTHYIO CXeMY CBA3H MO pHc. 13,
S 1,8

N= - _ .
2 cos 45° o.0.707 — 18T

INpuyuMaeM 3JeMeHTH CBA3eBOH (bepMH M3 3aMKHYTOrO THYTOCBAp-
Horo npoduas KBaapatHoro ceueHus 110X3 MM ¢ Hecyled cnocobHo-
CTBIO NpH oco6oM codeTauuH Harpysox [N]=—4,8 tc.

I'. PACYET BEPTHKAJIPHBIX CBA3EBbBX ®EPM
H PACIIOPOK ME)XIY OIIOPHbLIMH CTOAKAMH
CTPOITHJIBHBIX ®EPM (BBINNIOJHAETCH B COOTBETCTBHH
C YKASAHHAMHA II1. 2.26 u 2.31)

5. OnpeaensieM npoaospHule cefCMUYECKHe HArpy3KH, nepegaoliue-
cfl Ha HaHGoJiee 3arpyXkeHHbHe BepTHKaJbHHE CBs3eBne ¢epMul H pac-
ITOPKH, pacnojoXeHHHe Y TOpUa 3faHHA 1o KpafiHeMy H cpegueMmy ps-

AaM KOJIOHK:
a) Harpyska, mepefalllascsd HA BePXuHi MOAC BepTHKAJNLHOM CBA-

3epof ¢epmMb OT nonepeyHofi cBsi3eBOoR ¢epMH, PaclOJOXEHHOR B IMJIO-
CKOCTH BEPXHHX NOSCOB CTPOIHJIBHHX (epM.
3HaueHHe HATPY3KH BHUHCAAEM MO AaWHBIM mn. 1 ¥ 2 Hacrosllero

npHMepa.
Jnst Kpafinero paaa KOJMOHH:

: 1
S; = 0,5(-5- .59+2,2) =11 1c.

Hns cpeanero p{ma KOJIOHH:
S; =114-0,b [—5-* (24,7 4+ 11,2 4 13,8 4+ 10,6) +4,3+2,2] =
= 24,3 TC.

6) Harpyska, nepepaiomascs Ha BePXHHA MOsic BepTHKAJLHOR CBA-
3eBofi (epMbl OT NPOTOMOB MOKPHTHSA, PachmoJIOXXeHHHX Waj NPOAONb-
HHIM PAAOM KOJIOHH (OT Beca KpoBJH, NpOMHAHpOBAHHOro HacTHJA, MPO-
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rodos, cHera, 50% Beca HecyliHX KOHCTPYKUHHA NOKpuTHA H 30% Be-
ca NPOMIPOBOJOK).
Hna kpafigero paaa KoJOHH:

Q= —-:} (0,0814-0,01540,0104-0,0354-0,5-0,0440,3- 0,036) X
X (1,540,5)96=11 1c ;
S;=QK By1=11.0,17=1,9 1c.
Jas cpeaHero psajga KOJOHH:
= '-.,;—-(0,081+0,015+0,01+0,035+0,5-0,04+0,3-0,036)3-96=—-—
=16,5 rc;
S{=QK By n=16,5.0,17=2,8 c.
B) Harpyska, nepenamouiasics Ha BepXHHA ROAC BePTHKAJBLHOA CRi-
3eBo# (epMBl OT Beca TOPIEBOH CTeilbl HA YYacTKe B npegenax BepX-

Hefl MOJIOBHHBI BHICOTH CTPONHJABHON GepMBl H maparnera.
Jna Kpafinero paga KoJOHH:

3,3
Q=029 ( —2— 40,8} (340,5) =25 rc;

rre

S, =QK.pyn=2,5-0,17=0,4 Tc,
Mg cpe,uféeléo PAAA KOJIOHH;
Q=.—_0,f29(—2’—- 4-08)6=4,3 rc;

ek

S, =QK . B,71=43-0,17=10,7 1c,

r) Harpyska, nepenawiuafcs Ha HHXHH{I Mofc BepTHKAJLHOR CBH-
3eBofi (hepMbl, OT MonepeyHolt CBA3eBONR (hepMBl, PACHOJOXKEeHHON B 1J0-
CKOCTH HHXKHHX NOSACOB CTPONHABHBLIX depM.

3naueHHe Harpy3KH BHIYHC/AAEM N0 JAAHHLIM N. 3 HacTOAlIEro npH-
Mepa. )

Jlns xpafinero psana kKojoHH: So ==0,5-142=7,1 1c.

s cpeasiero paia KoJonH: So ==14,2 TC.

JlononHuTteNlnHO BHIUHCASEM HArpy3Ky, Nepeflaroliyiocs Ha HHIKIHHA
nofc BepTHKaAbHONI cBa3eBofi ¢epMbr oT Beca nyrefi NMoABeCHHIX Kpa-
HOB nposieta A — B, Koropuie nipH pacuete cBAzed no m 3 Hacroduiero
npHMepa He YUHTHIBAJIHCH.

Q= T .0,1-96.2=6,4 1c;

Sy=QK,B,n=6,4.0,17=1,1 tc.

A) Harpyaka, nmepenawomancs Ha HHXHHA NOAC BEPTHKAABLHOM CBR-
3eBoit (epMul OT CTORKH, pacnojoxen#oft y KOMOHHH (OT Beca Tople-
BORt CTeHH Ha ydyacTKe B mnpefienax HHXHeH @OJIOBHHHB BHICOTH CTPO-
NMHABHOR epMbl H BepXHEH NMOJOBHHBI BHICOThI KOJOHH).

Jaq kpafidero paaa KOJOHH:

3,3 19,8
0=0,29 ( ) (3+0,5) =11,7 1¢;

2+2
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Sy =QK, Bgn=11,7-0,17=2 rc.

JAns cpepyero pana KoJoHH:
3,3 19,8

= =20,1 1c;
Q 0,29(2 -+ o )6 TC

rrr

Sy, =QK_Byn=20,1-0,17=23,4 rc,.

Onpenensem no ¢opmynam Tabi. 3 3HayeHHs CYMMapHBIX ceficMu-
YeCKHX PACyYeTHBHIX HArpy3ok Sz, Sa w N (cM. pHe. 17), HemocpeacTeH-
HO BO3JeHCTBYIOIUHX HAa CBHA3H H pacnopkH (c BHIYETOM HArpyskH, BoOC-
NMPHHHMAeMoR BEPTHKAJbLHON CBA3BID MO KOJOHHAM BHIle YPOBHA

noAKpaHoBeix 6anox).
Ina xpafinux psanoB KoJoHH 1o ocsiM A u I’ (tun «6» 1o pue. 16):

2) Ha BEPTHKANBHYIO CBA3D:
S, =S8 +S +8 =114+1,940,4=13,3 1c;

Sy=—0,5(8+S8 +8 )=—0,5133=—86,7 1c;
S+ S,=13,3—6,7=6,6 1c;
6) Ha pPacmopkKH:
no OcH A:
N=05(S;+8,+S ) =0,5(7,14+1,1+2)=5,1 1c;
no ocH I':
N =0,5(Sy+5;)=0,5(7,142) =4,5 1c.

Hns cpeauux panos xonouu no ocaM B B B (tHo «6» no pHc. 16):
a) Ha BepPTHXAJLHYIO CBA3b:

Se=S;+5, +S =24,3+2,8+40,7=278 1c;

Syu=—0,5(8;+ 8, +8)=—0,527,8=—13,9 1c;
Ss+ S =27,8—13,9=13,9 ¢, npu stom Sp= 27,8 rc;

6) Ha pacnopky: N=‘-0,5(82 +32 +82 ) =D,5(14,2+1,1+3,4)=
=9,3 Tc.

CB43H MpoeXTHPYEM H3 3aMKHYTHIX THYTOCBAapHuHX npodunesr. Ilo
COpTaMeHTy Ha nucte 27 cepuy 1.460-4 (Bbin. 3) npuHHMAaeM:

a) BepTHKaNbHHIE cBA3eBbie (epMbl AJ8 KPAaHHHX PAJOB KOJOHH
(mo ocam A H I') mapkd BCBc ¢ Hecyuieln cnocofHoCTBIO NpH pacuete
na ocofoe coyeranwe Harpy3ok Sy+Sx=9,6 Tc, Aa9 cpeaHHX pANOB
kosoHH (o ocaM 5 v B) mapxu BChc npH Se+Ss=18,2 1¢;

6) pacnopku mo ocim A u I’ Mapku af c ceuennem (160X3 Mmm,
{.N]=—5 TC, mo ocAM B H B mapku a7 c¢ cevennem 200X160<4 mM,

IN]=-—13 rc.

. PACYET TOPH30HTAJIbHBIX CBA3EH 110 POHAPIO
(BBIITOJIHAETCA B COOTBETCTBHH
C YKA3SAHHAMH II. 240)

6. CxeMa yCTaHOBKH rOpH30HTAJbHHX CBA3eft no ¢oHapw nposera
5 — B nokasaua ua pHc. b4.
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PacuetHyio cxemy cBsi3eBOH TNaHeJH UPHHAMAaeM B BIAE JABYXKOH-
coqpHOH ¢epmui (pHc. 23, 0).

OnpenenseM no ¢opMyne (1) npoAonbHbe CEACMHYECKHE HATPY3KH,
nepeaaroniHecs Ha y3abl HaHOojee 3arpyXeHHOH CBfA3€BOH NAaHEJH, pac-
noJoXeHHoH y Topua QpoHaps:

O . . ' g

§
- — ————— | ’
R =-=====F
g o~ ——
O 12600 .l . 2000 |

Puc, 54. Naan ¥ paspe3st no doHapo

a) ot Beca KPOBJAH, NMPodHIHpOBAHHOTO HACTHJIA, MPOroHOB, cHera
H 50% Beca ¢ouapHbx ¢depm (BepTHKaJBHAS pacdCTHad Harpy3ka oOT

Beca oAHol (doHapHoi# ¢epMmbl npHHATa no cepuH 1.464-2/73, Bwinyck 2),
pasHo# 0,49 rc).

1
Ha  xpaitnifi y3en cBazu: S;= Y [(0,081+0,015+0.010+

1,5
0,035)1,5-724-0,49-5 i?] 0,17=0,88 1c.

Ha cpeannit ysen cBa3u: S,=28,=1,76 1c;

6) ot 409% Beca coHapHux naHenelr (¢ GoOpTaMH, MOHODEILCAMH,
nepen/ieTaMH H MEXAHH3MAaMH OTKPHBAHHA).

Ha Kpalpmnn y3ea cBA3H:

Sy= —3—0,4(0,135+0,032+0,027+0,025-2,5+0,124)72-0,I7=
=0,62 1c;

B) or 50% Beca Topua ¢oHapa (c ydeToM Beca naHesH TOpua do-
Hapd, KOTOPHIi NPHHAT no cepud 1.464-2/73, suin. 2, pasuuiM 0,124 Tc).
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1,5
Ha xpaftyuft yaen: S;=0,5(0,054-3-1.540,124 E)O'W:O'OQ TC.

Ha cpenHuit ysen:
Sp =2 8,=0,04 TcC.
CyMMapHaga ceficMHUeckag Harpyska Ha xpafiHHA y3es CBfI3H:
S1+ S+ Sy=10,88 40,62 4- 0,02 = 1,52 1c;
Ha cpeXHHfi y3en CBA3H:
S+ Sg=1,76 40,04 = 1,8 1c.

OnpenensieM pacueTHoe ycHJHE B packoce CBA3eBOH NaHenu oT Aef-
CTBHfl CYMMapHBIX CeiCMHYeCKHX Harpy3ox (pHc. 53):
S 1,52'6)59

N= = = 1,67 Tc.
cos @ 6

[IpHHHMaeM ceueHHe 3JJEMEHTOB CBA3eil H3 JBYX pPAaBHOGOKHX YroJ-
KOB pasMepoM 80X55 MM ¢ Hecymeft cnocobHocThio ([V] =-—7,1 Tc.

E. PACYET BEPTHKAJIBHbBIX CBA3EH 110 $OHAPIO
(BHIMOJIHAETCA B COOTBETCTBHHU C YKAZAHHAMH 1. 2.40)

7. CxeMa yCTaHOBKH BepTHKaNbHLIX cBA3ell Mo ¢oHapio mnpoJsera
B — B nokasana na pHc. 54.

Pacuetnyio cxemy cBsideBofl (epMbi NpHHHMAEM Mo pHc. 24.

3HaueHHe NOPOAOALHOA ceficMHUeCKOff HATpV3KH, deficTBYWOllell Ha
CBSI3b B YpPOBHE ee BepXa, NDHHUMAeM DABHBIM BEJHUHHE OMOPHOH peak-
UHH B pacyeTHOM cxeMe TOpPH3OHTANbHOH cBA3H no ¢oHapw (puc. 55),
T. 6. $=4,22 Tc.

OnpenenseM pacdeTHHE YCHAHA B CTePXHAX cBsA3eBofl ¢epMbi OT
AeHcTBHA ceficMHYECKOH HArpy3kH H NPOH3BOAHM MNoA0Op ceyeHHs 3Je-
MEHTOB CBSA3H.

S {52rc 18rc  [8rc  [8rc 157

RN

Bk

Pnc. 55. PacyerHasm cxeMa IOpDH-
30HTaALHOR cBH3H No doHADPK

12800

S =
$22r¢ *4,22rc

2701|2730 12750 l“zm | 2730 [

MR AN 77
12000

2"
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Puc. 56. PacYeTHas cXeMa BeDTHKAABHON cBA3N no GoHapw

3HaueHHd pacyeTHHIX YcHARA upnsegensl Ha cxeMe puc. 56. Tlpu-
HHMaeM 1o aucty 9 cepun 1.464-2/73 (Bmn. 2) Mapky BePTHKANLHOM
cea3H RBC-5 co 3HAaueHHAMH Dac4YeTHbIX YCHAWA B ee 3neMeHTax O0Mb-

IIHMH, YeM YKa3aHbl Ha cXeme pHC. 56,

NMMpumep 3. Pacyer crponuibHOi GepMbl NOKPLITHS
Ha 0co00e coueTaHUe HArpy3ok
C yYeTOM BePTHKAJbHOH CeHCMHYECKON HArpy3akH

HCXOJAHBIE JAHHLIE

Paccuutarts crponHipHyio ¢epmy nponera 5 — B TNOKpHTHA OIHO-
3TaHOro 3JaHHA C DacueTHON ceficMHuBocTbio 9 6ansoB, pacCMOTpPEHHO-
ro B npHMepe I, Ha ocofoe coyeTaHle HAIPY30K ¢ YUETOM BepPTHKAJb-

HOA ceficMHYeCKOH HarpyskH.
BeprukaJsipble Harpysku Or coOCTBeHHOro Beca KOHCTPYKLUHH mfo-

KPHITHH, CHEra H NPOMIIPOBOJOK, PA3MEIIEHHHIX B MeX(epMeHHOM Mpo-
CTpAHCTBe, NpuBefleHsl B Tabii. 4 npumepa [

Pacuer

1. IIponssoaum BLHIGOP MAapKH CTPONHAbBHOR $epMbl MO COPTAMEHTY
¢epM, npHBeneHHOMY Ha JHctax 34 H 35 cepun 1.460-4 (Bmin. 1),
B COOTBETCTBHH CO 3HadueHHeM axkTHYECKOH BEpPTHKANLHOH pacyeTHoH

HArpy3kH Ha ¢epMy, KOTOPYIO onpelensem:
a) OT Beca KpOBJH, NPOodHAHPOBAHHOTO HACTHJA, MPOrOHOB, MPOM-

NPOBOJIOK H CHera

P=(0,075-1,24-0,015-1,14-0,01-1,14-0,035-1,34-0,05-1,4) - 12 =
=281 rc/m;

6) or Beca ¢onapn (psnosoro) mno TabAHme Ha AHCTE 2 Ce-
puH 1.460-4 (Bmin. 1):

Qer=0Qx=(0,03-1,240,027-1,140,025-1,1-2,54-0,125-1,1)12=3,29 Tc;
P==0,01-3,29-12=0,39 1c/Mm.

CnengopaTenniio, pacyeTHas narpyaka 1a cTpONHAbHYI0 depMy paBua
2,8140,39=23,2 Tc/M.

[To copraMenty cTpoHHABHBLIX epM npoteToM 24 M TNpHHHMaeM
depmy maprn PC24-3,85.
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Puc, 57. CxemMu K pacuery cTponuabBoft depMH ¢ y9eroMm BepruxkaiipMofl ceficMu-
qeckofi HATPY3KH

a — reoMeTpHueckaa cxema depmu OC 24—3,85; 6 — yCHARS B 5aeMeHTax depMu

OT CHJAH Qk: 8 — YCH/IHA B 3NeMeHTax ¢depMmm or Pi=I1; 2 — yCcHAHA B 3JeMeH-

Tax ¢epMH OT cyMMapHofl pacyeTHoll HATPY3KH



2. OnpepesiseM 3HaueHHA BepTHKAJNbHHX pPACUCTHLIX LATPY30K 1ia
BEPXHHe V3/b (hepMbl, YUYHTHIBAEMBIX NPH pacueTe Ha 0cofoe codeTalHe
narpy3ok (puc. 57, 6):

Q:=1(0,1824-0,035)12.3=7,8 ¢,
Q.= (0,1824-0,035) 12-3+4 (0,0324-0,0274-0,025-2,54-0,124) 12=10,8 1c;

Q3= (0,081-+0,0154-0,0104-0,035) 124,54 (0,040-+0,036) 12-3=10,4 7c;
Q4= (0,0404-0,036)12-3=2,7 Tc.

3. OnpenensieM nepeMeiilekie ¢epMbl B cepefuHe nposnera Ag ot
Harpy3ox Q.

3HaueHHs YcHJHfI B 3jeMeHTax ¢epMB OT narpysoxk Q npHBeleHH
Ha cxeMe pHc. 57, 6.

3HayeHHs YCH/IHA B 3JeMEHTaxXx ¢epMbl OT CAUHHYHOH HArpy3KH,
NPHJIOXKEHHOH B cepelWHe nponera ¢epMul, TNpHBEAEHBI HA CXeMe
pHC. 57, 8.

BuiuHcnenne nepeMeineuns Ag npuBedeno B tab.. '18.

Tabnuma 18

N N
Crep- — i
Sd;’feepﬂ;f;[{'l‘ }KEHpb CeyeHie Np, TC N, TC I, cM F, cm? EF L
CM

Bepxunhi | 0—1 | 2L.125%10 | 0,00 | 0,00 | 280 | 48,6 | 0,000
mosic | I—38 | 2125%10 | 50,14 | 0,95 | 600 | 48.6 | 0,294
3—4 | 2019510 | 62,87 | 1.93 | 300 | 48.6 | 0,357

Hroro| — — 0,651

Huxnun | 5—6 | 2L 110X 7 29,17 (0,46 | 580 | 30,4 | 0,122
nofc 6—7 | 2110X7 61,65 1,44 | 600 | 30,4 0,834

Htoro| — — 0,956

5—1 | 2L125%8 | 41,17 10,68 | 416 | 39,4 | 0,141
1—6 12010065 | 31,68 | 0.70 | 430 | 25.6 | 0.177
6—3 | 2L125%8 | 16,45 | 0,70 | 430 | 39.4 | 0,060
3—7 | 2L90X6 | 1,89 | 0,70 ) 430 | 21,2 | 0,013

Packocht

Htoro| — — 0,391

0,00 ; 309 } 21,2 | 0,000

Crofikn | 6—2 | 2L.90X6 10
2 1,00 | 309 | 21,2 { 0,019

7—4 | 2L.90X6

l Hrtoro| — —_ 0,019

Ap==(0,6514-0,9564-0,391)24-0,019 = 4,015 cx.
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4, Onpene:rmeM no ¢opMmyne (26) nepuon mepeoro ToHa cobeTmel-
HLIX KoJae6Ganuit ¢epMul;

T=0,177V Ay =0,177 Y 3-016 = 0,35 c.

Tax kak T<<0,5 ¢, To npH pacuere QepMbi YUHTHIBAEM TONLKO fep-
Byl ¢opMy KoaebaHuii.
] (4)5. Onpenenfiem kosdhduudent pusamuusocrs B no dopmynam (2)
{
= 7 = 035 —286 By =Pa=28615=429.
6. OnpeneasieM KoadpuuneHTR Ny MO dopmyae (3).
Q)epa?:qﬁcmw no ¢opmyne (27) opansate ¢opmbi zedopManHH OcH

V1= g (L-—xx)xxr-—-é:—:é; (23,6 —2,8) 2,8 =0,418;
4-1
b= 53 o (23,6 —5,8)5,8=0,741;
4.1
b2 = 5o o (23,6—8,8) 8,8 =0,935;
Yo = 23,'6’ (23,6 —11,8) 11,8 =1,

Toraa no dopmyae

iQ; Yy

Ux

Nk = n
P
i=1

HMeeM:

n
2 Qjy;=2(7,8-0,418 -+ 10,8-0, 741 + 10,4.0,935) 4-2,7. 1=
=i

= 44 66;

n
D Q) 4 =2(7,8:0,418 + 10,8 -0,7412 + 10,4.0,035%) +2,7-12 =
]

= 35,46;
44 66
= 0,418 —>— =0,418.1,259 = 0,526;
™ 35,46 l 26
73=0,741.1,259=0,933; 45=0,935-1,259=1,177; n,=1-1,259=1, 259"

OnpepensgeM pacueTHnle Harpy3kn Ha depMy npH ocofoM codera-
HHH HAarpy3oK C YYeTOM BePTHKAaJbIOro CceficMHYECKOro BO3ACHCTBHA.
BriukcneHns 3HaueHHH Harpy3ok npHsefeHs B Taba. 19.
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Tabauuna 19

BepTHkanbHbe Harpyakn C“%i“i“&i“‘}?c“é‘:’%’i““ .
yMMapHas
pacdeTHas
oGosnauenne | BenxuiHa, ¢ | K, ﬂa Ta Sy ¥ Harpyska, Tc
Q, 78 0,1 [4,29( 0,526 [ 1,8 9.6
Q2 10,8 0’1 4,29 0,933 4;3 15,1
Qs 10,4 0,1 | 4,29 ] 1,177 5,3 15,7
Q4 2.7 0,! | 4,291 1,259 | 1,5 4.2

8. OnpenenseM pacueTHHMEe YCHAHA B 3JeMeHTax ¢QepMH NpH 0Co6OM
COYETAHHH HATPY3OK.

3HaueHHs pacYeTHHX YCHNIHA B 3/eMeHTax ¢epMbl, TC, NPHBeJeHb
Ha cXeMe puc. 7, 2.

Hanee, nmyteM cpaBHeHHs NOJYYeHHHIX pacyeTHbIX YCHAHA C Hecy-
we# cnocoGHOCTBIO 3/1eMEHTOB ¢epMbl, MPHBENIEHHOA B cOpTaMeHTe CTPO-
NHAbHBIX ¢epM Ha JHcte 34 cepun 1460-4, suinyck | (c yuetroM ko3d-
($HUHEHTOB Myp No m. [1.16), menaerca 3axknwoueHHe O AOCTATOYHOCTH HJH
HeZOCTATOUHOCTH CeYeHHH 3J1eMEHTOB H NPOYHOCTH CBApPHBIX COeNHHeHHH
H B HeOOXONMMBIX CJAY4asiX BHOCATCA COOTBETCTBYIOLHE KOPPEKTHBHL

Mpumep 4. Pacuer yana conpsiKeHHs pHresd
¢ KOJOHHOK MHOTO3TAaXHOTO 3JlaHHH

HCXOOHBIE NAHHKIE

PaccuHTaTh y3en conpsixKeHHS PHrefs ¢ KOJOHHOR MHOTO3TaXHOro
3MIaHHY HA pacuYeTHHWe YCHIHA NpH 0coBOM COUETAaHHH HATPY30K ¢ yue-
TOM cefACMHYEeCKoro Bo3xeficTBHA. PacueTHO-KOHCTPYKTHBHAas cxeMa y3sna
mokasaHa Ha puc. 58. PacuerHble ycHnHa B purene M=1266 TtcM (mo
ocH KoqoHHH), N=5 rc, @=54,5 1c. PHrenr npoekTHpyeTcd H3 cTa-
a4 knacca C38/23 c¢ pacuetHwiMu conpotuBaeHnaMH  R=2100 xrc/cm?,
Rcp==1300 xrc/cm2.

Pacyger

1. OnpegensieM pA3MEpPHI CeUEHHN CTEHKH DHrend:
1,5 1,5-54,5

Fp - b=
ch m]{p 1.3’1,4

ITpuaaMaeM Aem =710 MM; Gcm =8 MM.
IIpoBepsieM HanpsixKeHHe B CTEHKe DHrens:

1,5,Q __1,5-54,5
hﬂbcrmﬂp - 71‘0,8'1,4
= 1,03 Tc/eM? < Rgp == 1,3 1c/CM1.

2. IposepsieM YCTORYHBOCTH CTeHKH pHrens no ¢opMyae (31) rna-
sl CHuIT 11-B.3-72:

= 45 cMs,
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hy . 71 21
5 = 0.8 = 88,8 < 110 VMR = 110.

3. OnpenensieM pasMepbl ceueHus TIOSICOB PHTEN.
HsruGaomuit MoMeHnT B pHrene Mo IPaHH KOJOHHKL papeH

126,8
Mp == -—3'—— (3—0,2) == 118,3 1cMm.

T3 iz
S )
L& s | | £ 3
gLl ~
]xxxx T T
|
[ {:|0E ™
! g ¥ 8§
eiz 3
| ). ES 2 Sle
| INEEL I R
3 i -
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S

PHc. B8. ¥3en CONMPAXCHHA DHreas ¢ KOJZIGHHOH MHOTOITAXKHOrO 3IaHHA

! — purens nonepegiol paMmel; 2 -— KQJAQHHA: 3 — PHreéak NpofodbHollt paMul; 4 —
peGpo KOJOHHLI (B CTBope ¢ NosCaMu purenei): §, 6 — BHiBodHble NNaHKH (npH-
HHMAIOTCH MO TOMULHHEe NOsCa pHredss)

[Tpiianmaem Tonwury nosica 65=116 MM 1 no ¢opmyne (30) onpe-
AeJsIEM pacyeTHOE YCHNIHe B NOsice DHrens:

My, N 118,3 5
N, = — — — 165,5 .
n T T o071 006" 2 e

YA

TpebyeMas niolajis cedeHHA Tosica pHress:

N 165,5
FTP — —— = —— = 56,3 cM2,
T Rmeyp | 2,101,4 ‘
ITpurnMaeM nosca purens cederseM 400016 mm.
Fp=40-1,6=64 cM? > F[P =56,3 cm?,

4. TlponepsieM yCTOHYHBOCTL TIOAICHBIX JIHCTOB PHIeJsL

100



H.IHPHH& CIKATOro cpeca nosAcHoOro JHCTa pHIe/id paBHa

400--8
== =196 MM.
2
b 196 _ .
Torna -—6- = —lg ='12,3<C15 (cMm. n. 6.15 raasst CHuII 11-B.3-72).

5. PaccyHThiBaeM HaKJaJKH, NpHKDenadOM e CTEHKY pHreJd K KO-
JOHHe.

ITpuHHMaem HaKkJIalKH ¢ pa3mepamu h=0600 ¥M, ¢=130 MM, 6=
=8 MM, "

OnpegensieM H3rHGaromvfi MOMEHT, JefcTBYIOMWIMH Ha HAKJIAAKH:
My =Qc=54,5-0,13 =7,09 TcMm;

2-0,8-602
Wy= ——"——=960 cm3; F,p =2:60-0,8 =96 cm?;
M
T = H + Q =
WH pr FCP pr
7,09-10% 54500
= + = 933 krc/cm? < R = 1300 xrc/cm?,

960-1,4 96-1,4

6. PaccuuTeiBaeM CTEHKY KOJIOHHBL B NpejesjaX BBICOTH pHTeIs Ha
cpe3 OT AeficTBHA NONepedHoON CHJB, onpeAensemoll mo dopmyae (32),
npH Ma=0.

Qn 118,3

— = = 162,9 Tc.
Q=" =072 re

Tak xaK KOJOHHa HMeeT 3aMKHYTOoe KopofyaToe cedeHHE ¢ IJIO-
majapy Frx=446 cM?2 (4 paBHOGOKHMX yrosika pasmepoMm 200330 Mm),
TO MJIOHIAJAb cpPe3a CTEHKH KOJOMHbLI PaBHa

F, 446

Fcp-z = = 111,5 cm2,
4 4
HanpsxeHue B cTeHke paBHO
Q 162,9-103
T = = = 1044 cM2 =
Fep Mxp 111,5-1,4 Kre/em” < Rep

= 1300 krc/cm2.

7. Tonuuuy nuadparM B KOJOHHE H2 yPOBHAX NOSICOB pHreJis Ha-
3uavaeM H3 ycaoBusa (29):

8p=1,40;=1,4-16 =22,4 mm.

[TpuuuMaem §;=30 mMm.

8. PaccunthiBaeM cBapHble IUBH NPHKpPEIUVIEHHs PHIeNd K KOJOHHE
(pHc. 58):
a) wos ! (mea wga)

Iy =60—2 =058 cm; Ay = 8 Mm; F;3—2-58.0,8.0,7 =65 cm?;

0,7.0,8.582
Wiy =2 T = 628 cM3; Quy = 54,5 1c; My = 7,09 TcMm;
54500
T = gm; i = 838 Kkrc/cMm?;
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Mgy 709000
Wy1 628

t=) 1t = V387 1129 = 1406 Krc/cud <
< R}® = 1500 xrc/cM3.

6) moB 2 (aBa mBa).

e 2 npuHEMaeM 1o wBaM |: /y;p=>58 cM; Ame=8 MM.

B) NpOYHe WBHI.

Il 3 ¥ 5 BHNOJHAKTCE PABHONPOYHHMH OCHOBHOMY MeTaJJy
NOSCOB pHreNnefi ¢ mOABAPKOA KOpHS H NPOBepAIoTCH (HIHUECKHMH Me-
TOLaMH¥ KOHTpOJsa KauectBa cBapku (100%).

IIBn 4 ¥ 6 BHIOJHAIOTCA ¢ NOJHBIM NIPOMJIABJIEHHEM.

[Tpopepka mBa ¢H3HUECKUMH CcNOCOGAMH KOHTPOJsA He 06sf3aTenbHa.

Tg = = 1129 krc/cm?;




NPHIIOEHHE 2

NMPUMEP PEHIEHHSA BEPTHKAJIbHDIX KPECTOBbBIX CBS3ER
MEX]LY KOJIOHHAMH C YYETOM PA3BHTHSA B HHX
MJIACTHYECKHX LE®OPMALLHA
NPU CEACMHYECKOM BO3JEACTBHH

BepTHxaJbHHE CBSI3H MeXAY KOJIOHHAMH pEKOMEHAYETCH NPOEKTH-
POBaTb CO CMNEUHAJbHHIMH KOHCTPYKTHBHBIMH 3JIEMEHTaMH, B KOTOpHX
HOMYCKAeTCH pasBHTHe IJacTHYeckHX Jcdopmauufi NPH BO3AEACTBHH
Ha Kapkac 3JaHus pacueTHHX CEHCMHYECKHX HATPYy30K.

B KpeCTOBHX CBA3AX 3TH 3JE€MeHTH MOrYT pellaTbC B BHIE pac-
NoJIOXKEeHHOH HocepeJHHe CBA3€BOH CHCTEMH NPIMOYroJbHOH paMH ¢ Xe-
CTKHMH Y3J3MH, COeAHMHEHHHMH C [HAaroMaJbHLIMH 3JEeMEHTaMH CBfA3eH
(puc. 59, a). PasmepH npoema paMH B CBETY CJeayeT NPHHHMATL He
meHee 50 cM. DieMeHTH paMH peKOMeHAyeTcs BHIIOJHATL H3 CTaJdH
kaacca C38/23.

PacuerHoe TropH3OHTAJbHOE CEHCMHYECKOEe YCHJAHe, KOTOpoe nepe-
JaeTCHd Ha CBf3€BYI0 CHCTEMY, BOCIPHHHMAeTCH pACTHIHBAaeMBMM [aHa-
rOHAJLHHMY 3JeMeHTaMH H pamofi. CXHMaioulee ycHIHe B JHArOHaJjb-
HHX 3JIeMEHTAaX He YUYHTHBAETCH, TaK KaK [IpH CXKATHH CBA3H MOLYT Te-
PATb YCTOAYHBOCTD.

PacTArnBamoniee yCHJAHe B AHATOHAJbHHX 3JIEMEHTaX CBA3H oONpe-
nefisercs no ¢opmyne

Sca
cosQ

N = (42)

rae Sos — pacyeTHOE TOPH3OHTAJbHOE CefiCMHUEecKOe YCHJHe, NPHKAaAH-

BAEMOe K CBA3€BOH CHCTeME;
Q)—yro.rl HaKJOHAa AHATOHAJBHOTO 3JIeMEHTA CBH3H.

PacuerHas cxeMa y3sa paMu NOKa3aua ua puc. 59,6. Ycunue N ypas-
HOBellHBaeTcA peakuHAMH Nr H N,, HanpaBJeHHHMH Napajjenbuo N
¥ NPHUIOXKEHHLIMH B HYJEBHX MOMEHTHHX TOYKAX COOTBETCTBEHHO TI0-
PH3OHTAJBLHOTO H BEPTHKAJBHOrO cTepxHefi paMul. PeakuHn Ny u N,
onpeneasioTca no $opmynam:

Nb Na
Nr=a+b-(43)- Na= a—|—b’ (“)

TAe

N IO SO
= sing; =g Cosg;

! v h— AJHHH COOTBETCTBEHHO T'OPH30HTAJBHOTO H BePTHKaJNLHOTO
CTepXHeH pPaMHl.
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) g 12

PHc, 59. Cxema BepTHKANBHON CBH3N Mexny
KOMOHHAMH (4) W pacueTHas cxeMa y3aa N
NPAMOYTOABHOR PAMBI CBA3H (6) g

Peakuun Nr M Ny packnagwnBalotcs Ha NONMEpeuyHHe H MPOAOJb-
HHe (oceBHE) COCTaBJSIONIHE:

NO[‘=NI‘COS(P; Nnr=NPSin(p;
Nop = Ny sin@; Npp = Nycos @,

Ha KOTOpbie DPacCUMTHBAIOTCA CEYeHHd 35JeMeHTOB paMH. Hamnpumep, B
CeYEHHH Q — @ TOPH30HTAJbHOIO 3JemeHTa paMu (pHc. 59, 6) 3HaueHHe
HanpsKeuHd onpeleiserca no dopmyne

Noo | Noela

0= Fyp + W ’ (45)

rge Fyr — mJIOMA/bL CEYEHHA 3JEMEHTAa PaMH HeTTO;
War — MOMEHT CONPOTHBJIEHHS CEYeHHA 3JeMEHTa PaMH HeTTO;
/s — paccTosiHHe OT HyJ/1eBOH TOYKH RO CEUEHHS a — 4.

Bo Bpems xonefaBHs Kapxaca 34aHHA 3TH HaNpfXeHHf BO3HHKa-
0T KaK B HHXHHX, TaK H B BEPXHHX TOYKAaxX Ce4eHHs CTepKHeH paMu,
TaK Kak ycunHe N npHxJaafbiBaeTcs TO K OAHOA, TO K Apyrofl JHaroHa-
¥ CBSI3H H BHI3HBAeT B paMe 3HaKOMePeMeHHble YCHJHS.

CeyeHHs 3JeMEHTOB CBA3eBOA CHCTEMH MAOMKHH NOAGHpAaThCA Ta-
KHM 06pa3oM, uTobH MKECTKOCTb CBfI3H B TOPH30HTAJbHOM HalpaBJIeHHH
oTBeyasia OH KECTKOCTH MOPTANbHHX (BA3eH, YCTaHABJHBaeMHX B He-
cefiCMHUecKHX paioHax INpH COOTBETCTBYIOIMHX OCHOBHHX COYeTaHHAX
Harpy3ok. IIpH 3TOM XKeCcTKOCTb CBS3H ONpejenaserca ¢ yueroM Aedop-
MaTHBHOCTH AHAarOHaJbHHX 3JeMEHTOB H PaMH,
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Ha puc. 60 moka3aHo pelledHe y3jla paMbl, 3aNpOEKTHPOBAHHOH H3
cBapHWX ABYTaBpoB. CTepXKHH PaMH INPHBAPEHHl CKOIUEHHBIMH TOpLa-
MH K HaKJOHHOHA METa//IHUeCKOH MJacTHHE, COSJHHEeMHOH ¢ OHaroHaJb-
HHM sjgeMeHTOM CBA3H. CeuenuHe paMbl B MeCTaxX V3JOBBIX COeJHHEHHH
YCHJeHH NyTeM YIUHpeHHs INOJOK cTep)HeH. Takoe ycH/IeHHe BBINOJIHE-
HO C LeJbio YAAJEHHS 30Hbl MAKCHMAJbHHX HanpAXEeHWHH OT 30H cBap-
HHX CTHKOB. Bo3HHKHOBeMHe NJIaCTHYECKOTrQ WApHHpPa B MAHHOM CJOy-

b

1/
(7] flw E
»50cH

250cm

Ty
.y

ittt ettt ettt

i i A >

g

Puc. 60, IlpHMep pemmeHHs y3aa NPAMOYroAbHON paMhl BeDTHKaJbHON CBA3H Me-
AY KOJOHHAMH

yae NJIaHHPYeTCH B 30Me ceveHus 0—0, T. e. B MeCTe fNepexofa oOT oc-
HOBHOTOQ CEYEHHH CTepKHA K pa3BHTOMY Y3/0BOMY cCeyeHHio, Pacmojo-
XeHHe cedenuss 0 — 0 ompefensieTcs H3 YCJIOBHR paBeHCTBAa Hanpsixe-
HHA B 3TOM CEYEHHH BeJHuHHEe M,R, rie R — pacueTHoe CONPOTHBE-
HHe CTajH, Mn — K03GGUUHEHT, 00yCJOBAHBAIOUINE MOSIBJEHHE IJIACTII-
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yeckoro wapuHHpa. Has craam knacca C38/23 I'OCT 380—71* peko-
MeHAYeTCH NPHHHMaTb Mg=—1,5. HanpsaxeHHs B 30HaX CBapHhX CTHKOB
(cedenHe [—/) He JOMKHH NPEeBHIIATh PACYETHHX COMPOTHBMAEHHA CBAp-
HHX COeJHHeHHH.

Kpas nonok B 30He ceuenusi 0—0 pexoMeuAyeTCsd BHIOJHATL OK-
PYTJIBMH IS CHHXXEHHA KOHUEHTPAUHH HanpsaxeduHf, VYIDHpeHus mo-
JOoK caelyeT oleClieyHBaTb H3 TAKOrQ pacyera, 4TOOH HAKJIOH YIIHpeH-
HOfi CTOPOHH NOJKH K NPOAOJLHON OCH CTepXHA OHs He Bosee ]:2.



COOEPXAHHE

1, O6mue MOMOXKEHHT . . . . . v v e e e e e e e

2. CTaNbHOHR KaPKAC . . + « v v 4 v v e e e
Kapkac OZHO3TaXKHOTO 3QaHHA . . . . . . , . .
Kapkac MHOTO3TaXKHOro 3AaMHA . . . . . . . . ,

3. HapyxHHe CcTeHnl . . e e e e e e e e,
CreHH H3 OETOHHHX naneneu e o
MeTalJIHYeCKHe CTEHH . . +« v & s o o o o o =

ITPHJIO)KEHHE |. Ilpumepn pacweta . . . .
ITpumep 1. Onpe,ueneﬂne CEACMHYECKHX Harpyaox, neﬁcmyro-
INHX Ha CTaJbHOM Kapkac OZHO3TaXHOro 3jJaHus . . .
Ipumep 2. Pacyer cBa3efi NOKPHTHA OXHO3ITAXKHOIO 3JaHHA
Ha CeHCMHUEeCKHe HArPy3KH . . . . +« . .+ 4 + . + .
[Ipumep. 3. Pacuer crponuiapnoi $epMH NOKPHTHA Ha ocoloe
coyeTaHHe HAarpys3oK ¢ Yy4YeTOM BepTHKAJbHOH CeHCMHue-

CKOH Harpysks . . . e e e e e e e e,
Ilpumep 4. Pacyer y3na COHpﬂ)KEHHH pureas c xonmmou
MHOTO3TAXKHOTO 3HAHHA . . . . .+ v v v v 4 « .

ITPHJTO)KEHHE 2. IlpuMep pellenHsi BePTHKAJbHHX KDPeCTOBHX
CBsi3ell MEXAY KOJOHHAaMH ¢ YYeTOM pa3BHTHA B HHX mJa-
CTHUecKHX Jdedopmaunfti NpH CeficMHUeCKOM BO3JAeRCcTBHH

40

49
51

61
61
82

95

103



INHHUHITPOM3JJAHHWU TOCCTPOSI CCCP
HHHHUITPOEKTCTAJBKOHCTPYKLUMSA (KASAXCKOE OTAEJIEHHE)
rOCCTPOfl CCCP

PYKOBOIACTBO
NO NPOEKTHPOBAHHIO OJJHOATAXKHLBIX H MHOIO3TAXKHBIX
NPOH3BOACTBEHHBIX 3JAHHH
CO CTAJIbHBIM KAPKACOM B CENCMHYECKHX PAROHAX

Pegakuns HHCTDYKTHBHO-HOPMATHBHON JHTEPATYDhI
3aB. penaxkuxell I'. A. Xuragesa
Pepaxkrop J. I'. Baanau
Mua, peaakrop C. A. 3ynuanua
Texuuueckuit pepakrop P. T. HukHmuua
Koppexktopnt E, H. KynpasueBa, K. M. XaApyTAHHOBA

Cnano B HabGop 29.VI. — 1977 r. Monnucalo K negarw 6.X — 1977 r.
T-18120 Qopmar 84X 108'5, 4. n. ByMara tunorpadckas M 2
2,88 vea. ney, o, (y9.-u31. 6,5 n.)
THpaxx 29 000 aks, Wszg. Ne XI1—-7072 3ak. Ne 373 Ilena 35 xomn.
Crpoiuadar

103006, Mocksa, Kaanesckas, ya., 23a

Tononnckullt dunwan IO «Tlepuoruka <«Colosnoaurpadnpoma

npu TocyaapcTeeHHoM KomHTeTe CoBeTa MuHHcTpos CCCP

No jenaM H3JATEALRCTB, HOJAHTPAdHH W KHHMHON TOProBiNl
r. Tlomoanck, yn. KHposa, A. 25



ﬁ . BHIBMD 010HNIQO UL
BLIW [‘0~e[] Ol ~ disiiine, yMHIedyeen  |.on “BIHYYD QA row ‘Hijoy
~EL] y0f ‘8°6 ~ g3/ D I e arexsey | | W9/2d m_m BrHO—nwedsorun -Aduk pomwayrorody wALoW
BLIW 01 ~e]] ,o1 ~ didivHrtrnw Hi9HLIedypgy
B 50186~ gim, 20x | W /DI B BrH —wedsornn | snuamsduesy S0NIIhHHEXIY -
( _ *1 EQUOL)
Bl] €l ~ 1o “ud wi ! 2w OJoHrAld diawnwyrpw
Bl] Of ~ N 1) LQL'01)
~El]l 86~ "1 "ung WIN| U WERILY RTe,: s OIOHBY08 dlawiryim
BUW 1‘0~g] O] ~ diannines HeH1edreay
~ELIOI -8°6 ~zw2/20x [ _ 2N/ OUN Cit BUrHO—niwed jopny d MHIHRYT
diaiv wiaured disw wamsvdyegy
W/H 01 ~gv/oax 1l w/Hy -YB8X ©H HOLOIqH /00 BH erud—iwed jorqy exeldien B2 douxdagofj
W/H Q1 ~%/oan I W/H diow ey HOLOIGH W/o1% | diai ey CUHI—wedaorny exeAdion VEHNNTEIT
HH 01 ~H;_01-8'6~21 | f Ry BUHI—pvived )
HY o~ HeO1-8'6 ~a1 H HOLOMAH L BIMI—EHNHOL .
H 01~H 86~ 1 . ,— R} | BUHd—niwedaoryy 98 ‘euchdaeiy TRUHY
SHHah DHECAOHIWH BN " on JHHEGORIWHEN
-PHEOQO . -JhEHEUQO .
NRHHYS SHHIMOKL00) ) "RHHbHLor
U3 OlLEIEH  BembwarToy HnEdORIHTY
) ENHHNY g

HUhHIrAg XHMIIh HEH® HWVNHHAYI HW

H) HWVNTHHKYI 4

._O_ HI1K9EH HWHIMV X 3oy

19dOLONIH ANKIW YHHIAMOHL00D v )iy rdvy

o

p—y



18 91°] ~h/vens h/LRAN Jeh 8 BIAOLENOUHN
8 'y ~>d/vex J,ueH AruA%3d 1 sudovex
iq ¢'epl~"0 ' 1q lies s BI'HD BEHHTeMOw
ATHANI) &
g0l ~19 8'6~2/w-0un 3/W-31% | diaW—~erHI—nwed JoLux 91IOHMOW
WA 'y ~veny rexn pudoresornn
®Y g'p~1ren Y qtr OWY ves pHdorres MIOLLAL OELIIhHIOY
WY OI~NKYT §'6~N-25% | | WY rLOWY Wood | draw—ewud—wnedlorin (snadave) eiroged
W-H vy mdeu
Ol~W-H g'6~N-213 | W d23K—HO1019H W 23% dioWw—erHd—nwnedlordy | LHOWOW  {\GI'HD  JHaWow
S9HHIA 9HHIh
-BHEOQO SHHEGOHINNEH -BHEODD IHHREOHOWHEPH
UHHHES IHHIMOHL00D) RHHhHLIE
SMHEBEOHIWHE
Ho OMLIHDLEH HEINEWOLTOU
EVHHHYZ

nnaxcropod||

110



—_— BHX3reY]
O1-gN)/agx 91'1~ (Do g % | 9Aveda—dian manLedreay
~{Do g h)/ureNy 1 HHg X h)wexn| es ek @ BHAOUDNOUHN
O % | qrax—dian pras HRET
K N)/1g .1edveas BH Lica (Ds X B4 24 red -adauoruar  1HaHindde
O W) /19% gp~ X W) J)/| —diownined wakiedreax | -0 ‘(MneYioOrual) EH
~ (Do g2 ) /reN | JreN BH ATHA%2D 8 BHdOvEX | -ONQOOKU3L IHIUNKEGCOY
- (Do-W-h)/|  BHIALAY] JAwedi—diaw
OF-N)/1g a1'1 ~ /irenx BH OBh 8 gHdoreiouuy
~ (3, K- B)/wENN | HHEGL I
° (M-w).1g| —diow er iies BHAraY]
O1-w)/19 ozp~ - (Do W3 )] dAreds—d1awHined
~{D, W3- 3) RN | /e ed ATHAN3) a BHdovex 91 J0HYogOodUOL U |
\
Of - %) /XY (Do 3W)/ | sudaraY] dAredi—wweds
‘9 ~(D, %) fuexy | jress -OUHN BH BRAOVENOUHY
Of - ax)/wyy (N > HHarax—wweda (Do 3) BUIUAY] dAreds
01 3 p~ (Do 2)/UBN | | XIN)/RYy| -OrH¥ BH rAoXY e —wweds en gudorex QULIONNIOUUIL BBHILIT A
AHHIA OHHEGOHINHEH “9HKah JKHEWOHIWHEH
-ZHEOQO -BHECQO
NMHHTD AUHIMOH2007) o..ﬂ.:uru:“_
1% OHLKACH KemewarYou FEOHINHTH
ENMHHY

nnaxyopod|)

111



HMEETCH B NIPOBAXE
U BbICBIJTAETCH
HAJIO)X EHHbIM NMJIATE)XOM (BE3 3AJATKA)
UHCTPYKTHBHO-HOPMATHBHASA JIHTEPATYPA
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ro peMOHTa BOJONPOBOAHO-KAHANU3ALMOHHBX COOPYIKEHHH,
1968, 1. 13 xom.
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r0 peMOHTA IPOH3BOACTBEHHBIX 31aHHH H coopyKeHuH. 1974,
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Ha cTpoutenbHble paboret. CBalHble pabore. 1972. 1. 19 Kom.

CrtpouresabHrie HopMbl H nparusa. Hacte 1I1. Ilpasuia
IPOKH3BOACTBA H npueMkH pabot. I'maBa 2. ['eoiesnueckue
paboTel B crpoutenbcerse. 1976, 1. 5 Kom.

CrtponTenbHble HOpMHB U npaBHaa. Hacrs [I1. Paznea 1.
F'naBa 9, KonrakTtHbele cetd. [IpaBusa opraHu3aniy CTpoH-
TeJbCTBA, MPOH3BOACTBA paboT U NMPUEMKH B 3KCHJyaTallHIo.
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CrpourespHbie HOpMBI B npariaa. Yacre 111. 'iiaBa 43.
MocTta B TpyG6nl. IIpasusia opraHysallid CTPOUTEJBCTBA,
NpoH3BoJAcTBAa pa6oT H NpHeMKa B 3Kcmayarauuio. 1976,
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YKazaHug no OpraHH3alHd CTPONTENbCTBA MPENNpHUsl-
THH 1o H0o6biue nmoJsesHuX Hckonaembix (CH 377-67). 1968.
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