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NDPELUHCIOBHUE

Hacrosuue «TexHuueckue yKasaHHS» COCTABAEHHl B PasBi-
THe pasnenoB «CranbHble KOHCTPYKLNE, OGBEINHEHHEIE C ¥Kede-
300eTOHHOM MJAHTOI», HMeromuxcs B raaBe [1-71.7-62 «Crpou-
TEAbHBIX HOPM H IPaBHA» H B «TeXHNYECKHX YCJIOBHSX IPOEK-
THPOBAHHSl 2KeJIe3HOJOPOKHEIX, aBTOLOPOXKHBIX H TOPOJCKHX
MocroB u Tpy6» (CH 200-62).

«TexHuuecKne yxKasaHHS» NPENHA3HAYAOTCH [JIA HCIIOJIB30-
BaHUSI IIPH NPOEKTHPOBAHHH CTajleiKese300eTOHHEIX MPOJETHBIX
CTPOEHMI! pas/JHYHLIX CHCTEM, B TOM UHCJIE IPelBapHTETbHO
HaNpPAXKEeHHBIX.

«TexHUUeCKHe YyKasaHHS» pPa3paboTaHbl OTHENEHHEM HCKYC-
CTBEHHBIX COODYykeHHII BcecoOl03HOr0 HayuyHO-HCCIEN0BATENbCKO-
FO HMHCTHTYTa TpaHcmopTHOro crpouteabcrBa (LIHWHMC) Tocy-
ZLapCTBEHHOTO HPOH3BOLCTBEHHOIO KOMHTETa IO TPAaHCIOPTHOMY
crpourensctBy CCCP u cnenuasJbHEIM KOHCTPYKTOPCKHUM OTAEIOM
Tocynapcrsennoro npoexktaoro mEctatyTa (I'TIH) «Ilpoekrcrans-
KOHCTpYKuHus». Ilpm cocraBieHurn «TeXHHUECKHX YKasaHMI» HC-
noab3oBansl Hccaenosanns HMIPICa, Beimonsendsie B 1956—
1962 rr., oThoenbHBIE HCCJAENOBAHUS, NPOBelieHHbie B MOCKOB-
CKOM aBTOMOOHJbHO-IOPOXHOM HHCTHTYTEe, B DeJOpyCcCKOM,
HoBocu6upckom n MOCKOBCKOM MHCTHTYTaX HHIKEHEPOB IKeJes-
HOIOPOXHOrO TpaHcmopra # B HayyHO-HCCIEZOBATENbCKOM
HHCTHTYTEe MOCTOB JIGHHHTPAJCKOI'O HHCTHTYTA HHIKEHEPOB XKe-
JIE3HONOPOIKHOrO TpaHcrmopra. Mcrnonbp3oBaHbl MpOeKTHHE pago-
el TTIHM «IlpoekTcranskoucTpykuus», KueBckoro ¢uanana
Comwosnopnpoexra, I'mmporpancmocta, JleHrumpoTpascMocra it
HEKOTOPBIX APYTHX OpraHu3anufi, a TaxKe 3apy0eiKHble HKaHHELIE.
«Texnnueckne yxKa3aHHS» YYHTBIBAIOT HMEIOMIMIICS ONBIT CTPO-
ATeNBCTBA H SKCINIYATALHH CTaJekKesJe300€TOHHEIX IPOJIETHBIN
CTPOEHHH.

«TexHuueCcKHe yKaszaHHA» TOATOTOBMJH KaHA. TeXH. HayK
H. H. Crpenenxu#i (HHMMC) wu wumx. I, . Ilomos (I'TIM
«ITpoexrcranpkoncTpykuus»). Paspenst I, IIT u VI moarorosu-
au H. H. Crpeneuruit u I'. JI. [TomoB coBMecTHO, OCTalbHBIE
pasgensi—H. H. Crpeneuxutl.



ITynxrh 93 1 98—101 cocTaB/ieHbl N0 MaTepuaiaM Kau/. TeXH.
nayx B. A. Honrosa (BMVDKT), nn. 134—138—mno marepuanam
xapa. texd. Hayk JI. Il. Illenecrenko (LJHUHUC), o 191—no
Marepuanam xasj. TexH. HayK J. M. BacuireBa u uHX.
A. M. Hemzepa (HHUM wmocros).

Ilpu orpaGorke «TexHuuecKWx YKAa3aHmii» yuTeHbl 3aMeua-
uusg U noxenaHud 'mnporpancmocra, Kuesckoro ¢uaumana Co-
1031,0pnpoeKTa, JleHrunporpaHcMocra, MOCTOBOrG MPOEKTHOIo
Giopo UIT MIIC, T'nasropynpa PCOCP, a taxkxe npogeccopos
H. WM. TlonusaroBa, C. A. Habscesuua, I'. K. EBrpatoBa, unxe-
unepos M. A. Xazana u U. I1. Baxyesa.

«TexnnyecKkue yKasaHHs» PacCMOTPEHH W OROGPEHH CeKuHel
CTPOMTENBCTBA MOCTOB TexHHUeCKOro coBeTa I OCyHapCTBEHHOTO
NPOH3BOLCTBEHHOr0 KOMHTETA IO TPAHCIOPTHOMY CTPOHTENBCTBY
CCCP wu cornacoBastl ¢ ['naBMocTocTpoeM, [/iaBTpaHCIPOEKTOM
n Corosgopunl, a Takxe ¢ Hayuno-rexHuueckum coBerom MIIC.

Texer «TexHHIeCKHX yKasaHHHU» paccMoTpeH B TexHMyecKOM
yrpaBieHus ['ocylapCTBEHHOTO IPOH3BOACTBEHHOr0 KOMHTETd
mno rtpamcnoptHomMy  crpoutennctBy CCCP  umxenepamwu
B. B. TI'osmsmryxom u I'. E. OxepenbeBriM. B noaroroBke texcra
K onyOGJHKOBAHHIO NMPHHUMAJ yYacTHe HH}K.[ B. U. Kpyruxos. ]

3ameuaHHs N0 HacToAmUM «TeXHHUECKHM YKa3aHHAM» cile-
LyeT HaupaBJATh MO agpecy: Mocksa, M-329, ya. Kaminnna, 2,
IIHHMHC.

Auipexmop Beecoroanozo Jupexmop I'ocydapcmsernozo
HAY4HO-UCCALO0BAMEALCHOZO NPOEKINHO20 UHCmUNLYma
UHCHMUMYMA MPAHCILOPMHOZ0 »IIpoexmemansroncmpyxyus”

CMpOUNeNbCnea 0-p mexn. Hayx

H. I'y6arxos H. Measvruxos



BenoMcTBEHHbBIE CTPOHTEIbHbBIE
TocynapcTBeH H bl i HOPMBI

Komnr;gg"ggoﬁczze:‘;MﬁmM TexHuYeCKHE YKa3aHHs 110 BCH 92-63
paicrop Y| mpoextupoBaHHIo cranesie-

crpouteascrsy CCCP Ne306eTOHHBIX NTPOJETHBIX
cTpoeHHH

Paszdean I

OB ME HOJOXEHUY

1. Cranexene306eToHHEIMH HAa3bLIBAIOTCS NPOJIETHRIE CTPOE-
HUsI, OTJIMYAIONIHEC COBMECTHOH paboToli CTasJbHBIX H JKele3o-
6eTOHHBLIX HEeCYILIHX 3JeMeHTOB.

Hacrosuwme «TexHuueckue yKasanHsS» PAcHPOCTPAHAIOTCS HA
NPOEKTHPOBAHHE CTalleXee300€TOHHBIX TPOJETHBIX CTPOeHH ]
JKeJNe3HONOPOKHHIX, aBTOLOPOKHBIX H TOPOJCKHX MOCTOB.

2. Cranexene300eTOHHble IPOJETHEE CTPOEHHS HPUMEHSIOT-
€51 TPH COOTBETCTBYIOIIEM TeXHHKO-3KOHOMHMYECKOM OGOCHOBaHUM
NPeHMYIeCTBEHHO B MOCTax GOJbHIMX NPOJETOB.

Hcrnonp3oBanue IKeJe3HOLOPOKHBIX  CTaJjlexkesie306eTOHHBIX
TIPOJIETHBIX CTPOEHHH CJOMKHBIX CHCTEM, ONBIT 3KCIWIYaTaldH KO-
TODBIX NOJ ¥KeJe3HOAOPOXKHBIMH HarpyakaMH OTCYTCTBYET, [0-
OyCKaeTcsl NPH ClelHaJbHOM OGOCHOBAHMM M COIJIACOBAHMM KOH-
CTPYKUHU. Danouno-paspesnble 06bedHHeHHblE MPOJETHEE CTPO-
€HHA CO CIVIOIIHBIMHM CTEHKaMHU MOTYT NPHMEHSTbCS B XKeJIe3HO-
LOPOKHBIX MOCTax §e3 CHenuasbHOr0 OGOCHOBAHHS.

3. Pasauualorcsi fiBe CTeNeHH 3aMeHbl CTaJH Kele306eTOHOM
B cTajexkeje300€TOHHBIX IIPOJETHEIX CTPOEHHSX.

K I creneHu 3ameHbl OTHOCATCS IPOJIETHHIE CTPOEHHS, B KO-
TOPLIX M3 Kejqe306eTOHa BHINOJHEHA TOJNbKO IJIHTAa Npoe3xed
yacTH (IJoCKas HA¥ pedpucTasi), a Bce OCTajbHble 3JIEMEHTHI
H3TOTOBJIEHBl M3 cTalHd. B uactHoctH, | cremeHs szamensl cradfn

Brecenn Bcecoio3nbiM Ha-
YUHO-HCCIENOBATENbCKHM YrBepxieHns TeXHHUECKHM

HHCTHTYTOM TPAHCIOPTHOrO | ynpasieHuem [ocyfapcTseH- Bagugzléﬂ—

crpourenncrsa u ocynaper- HOTO TPOM3BOICTBEHHOTD 1 siuBaps

BEHHBIM NPOEKTHBLIM HHCTHTY- | KOMHUTETa NO TPAHCIIOPTHOMY 1964
Tom ,Ilpoexrcrains- crponteanctey CCCP ’

KOUCTP YK "




Kene300eTOHOM OTBEUA0T OOBENHHEHHBIE NPOJETHBIE CTPOEHHS.
O6befnHEHHBIMI Ha3BIBAIOTCS CTAJNEXKeNe3008TOHHbIE NPOJAeTHEIe
CTPOGHHS C €30l TOBepPXy, HMMEIoIlHe Kele300eTOHHYIO NIHTY
opoesXel 4acTH, BKJIOYEHHYI0 B COBMECTHYIO pPaGOTy €O CTalib-
HBIMM IV1aBHHIMH GalkaMH (H/JH CKBO3HBIMY (hepMaMu), ¥ He HMe-
lollHe ADPYTHX Kele300eTOHHHX 3JeMEeHTOB.

Ko II crenenmn 3aMeHBI OTHOCATCS TNPOJIETHBIE CTPOEHHS,
B KOTODHIX H3 »Kesle300eTOHa BHINOJHEHA He TOJBKO TpOeskast
4acTh, HO M HEKOTOPble 3JeMeHTH TJaBHEIX (epM, Hanpumep,
c¥KaThie [osica /M HOANPYTH, 6alKH IKECTKOCTH, HUIKHHE NJIHTHI
(B IBYXIIHTHLIX MPOJIETHBIX CTPOGHHSAX C e3[0H MOBEPXY) H T. [.

Cranexene3o6eToOHHEIE TPOJIETHBIE CTPOeHHsl | cTemeHu 3a-
MEHHI NPHMEHSAIOT, eclIX Kele300eTOHHAs NJHTA B HNpOesKell
YacTH YCTpauBaeTCs MO COOOPaXKEeHHSIM 3KCIAYATAUHH H MOH-
TaXKHble KauecTBa IIPOJIETHOTO CTPOEHHS IKeNaTeNbHO HMETh
OJU3KHMH K MOHTaXKHBIM KadyeCTBAM CTAJbHON KOHCTPYKIHH.
BoikniouaTe KeNe300eTOHHYIO ILIHTY IIPOE3Keil uacTH H3 COB-
MecTHOH pPaGOTHI CO CTaJbHON KOHCTPYKLHeH, Kak mpaBuilo, He
peKoMeHAyercs (B TOM yHCJe M B TeX CAyd4asix, KOr[Ja MKEeJe3o-
6eTOHHAsl IJIHTA OKAa3bBIBAeTCSl B PAacTAHYTOH 30HE).

Cranexenea00eTOHHBle npoJieTHEle cTpoeHHs II cremenu 3a-
MEHB! JONYCKaloTCs NPH cleuranbHoM 000CHOBAHHH, B YaCTHOCTH,
ecsil Heo6XOAHUMO MNONYUHTL 3HAYUTEJbHYI0 SKOHOMHIO CTajlH IO
CPABHEHHIO CO CTaJbHBIMH HJIN CTaljexene3o0eToHHBIME [ cre-
JTeHH 3aMeHbl NPOJETHRIMHM CTPOEHHSMH, H KOTLa HMEIOTCH Co-
OTBETCTBYIOIINE MOHTaXHble YCJOBHS. BO3MOMKHO HCHOJbL30BaTh
cranexene306eTOHHbIE npoJerFble cTpoerus Il crermeHn 3aMeHEsl
TaK:xKe [JIs1 yMEHbIUEHHS HehOpPMAaTHBHOCTH KOHCTPYKLHH.

4. IlpensapuTenbHOE HAanNpsiKeHHe  CTajlexene306eTOHHEX
HPOJNETHHIX CTPOEHHH H peryaupoBaHHe B HHX CHJOBBIX (DaKTO-
POB OT INOCTOSHHOH BepTMKAaNbHOH HArpyski NPHMEHSIOT NpH
COOTBETCTBYIOIIEM TEXHHKO-3KOHOMHUYECKOM OGOCHOBaHHU (C yue-
TOM CDOKOB M BPEMEHHM Trojla CTPOHMTENHCTBA) [ 3KOHOMHH
cTajil ¥ IOBBIIEHHS TPEIIMHOCTOMKOCTH 3Kese306€TOHHOI YacTH
KOHCTPYKIHH.

Pasnuuaiorcs cleNyIOmiHe BHAE NPelBapPHTENbHOTO HalpsxKe-
HHA ¥ PeryaMpOoBaHUs:

a) BHYTpeHHee INpelBapuTespbHOEe HaNpsSXKeHHe, T. €. CO3ha-
HHe BHYTDPH KOHCTDPYKIHH B3aHMHO-YPaBHOBEIIEHHOH CHCTEMB
CUJIOBBIX (DAKTOPOB, OCYIIECTBJsIEMOE, B YaCTHOCTH, CleAyIOHiu-
MH cnocofamu:

HATAXKEHHeM BBHICOKONIPOHHON apMaTrypsl (UAH JPYTHX 3Je-
MeHTOB, pafoTalmUX Ha PacTsuKeHHe H O06KMMalOLIHX OCHOB-
HYIO KOHCTPYKIHIO) ;
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ob:xaTueM Kesne300€TOHHON IVIMTHI TOPH3OHTAJBHBIMH [IOM~-
KpaTaMu (B OTZEJBHBIX CJIydasx);

BePTUKANbHHIM NOAAOMKDAYMBAHHEM, T. €. BHITHGOM CTaJbHOH
YacTH KOHCTPYKUMM, OOBEIVHEHUWEM ee C 3KeJe300eTOHHOH miu-
TOH M CHATHEM NPUJIOXKEHHBIX /s BHIrMGa YCHAHH (MAH LPYTHM
cnoco60M nepepacipefeneHuss MOMEHTOB H YCHJIHH MeXIy pas-
JHYHBIMH CTaZHAMH DPabOTEl KOHCTPYKLHH);

6) BHeluHee NPeJBAPHTENbLHOE HATMPSIKEHHE, T. €. TPHIOKe-
HHe YCHJINH, YPABHOBELIEHHBEIX BHEe KOHCTPYKLUHH M OCTAIOIIHXCH
Ha TIepHOJl IKCILTyaTaluH,;

B) peryJiHpOBaHHE CHJOBHIX (PaKTOPOB, T. €. H3MEHEHHE CXe-
MB KOHCTPYKUMH B XOJe ee 3arpyxeHHs NOCTOSHHLIMH BePTH-
KaJbHBEIMH Harpyskamu (HAH CMeINEeHHS ONOPHBIX 3aKpeluie-
HHH CTaTHYeCKH HEONpelNeNHMOIl CHCTEMBI, He IpeBHIIaloLIue
cBOGOJHBIX NepeMelieHuil [0 9THM HaNpaBJeHHSM OT HOCTOSH-
HBIX BepPTHKAJbHEIX Harpysox);

T) KOMOMHHPOBaHHOE HCIOJb30BAHHE PA3JMUHBIX BHIOB Ipel-
BapHTENbHOTO HaNpSI)KeHHS H peryJHpOBaHUs.

5. IlpensapuTenbHOe HaNpPsXKeHHe HaATHAXKEHHEM BBICOKONPOY-
HOIl apMaTyphl NMPHUMeHsleTCs ¢ Nepefavell HaTAXKEHHS Ha CleLy-
joIHue KOHCTPYKIHH:

CTalbHYI0 KOHCTPYKUHIO 10 OObenuHeHHs ee c IKejle3o6e-
TOHOM;

00BeJHHEHHYIO CTallerKese300eTOHHYI0 KOHCTPYKIHIO;

JKene300eTOHHYI0 TJIHTY A0 OOBeJHHEHHS ee CO CTaJdbHOH
KOHCTpPYKUHEL.

Bricokonpoyryio apmarypy HeOoOXOJAHMO, KaK INpaBHJO, 3a-
MOHOJIMUMBATh BHYTPH XKesle306eTOHA. B OTHeNbHHIX cayyasx
ee MOYKHO pacnosaraTh BHe yKeje306eToHa.

Pazdean Il

BUIABI U CXEMbi NMPOJETHBIX CTPOEHHM

O06nepnHeHHpIe pONEeTHbIE CTPOEHHUS CO CIJOMHBIMH
CTeHKaMy

6. O6beqHHEHHbIE TIPOJIETHHIE CTPOEHHS CO CIJIOUIHBIMH CTEH-
KaMH (c e3[0il MOBEPXY) IPHUMEHSIOTCS paspesHol, Hepas3pesHOM
1 IIaPHUPHO-KOHCOJNBHOM CHCTEM B GasIOYHEIX CXeMax.

TIpumeHeHHe OGBeNHHEHHBIX HPOJIETHHIX CTPOEHMII IIAPHHP-
HO-KOHCOJIbHOIT CHCTEMBI BMECTO HEpa3pesHO#l JOmycKaeTcss B
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OTHENbHBIX CAy4asx MPH COOTBETCTBYIONIEM TEXHHKG-3KOHOMHUE~
ckoM ofBocHoBaHHH. OHAKO, KaK NpaBHJO, HEKOTOPAs 5KOHOMHUS
MaTepHaJsIoB, moJydyaeMas NPH TaKOi 3aMeHe, He OHPaBILIBAET
YCIOMHEHHS KOHCTPYKUHE H CHHIKEHHS SKCINIYaTalHOHHBIX Ka-
YeCTB NPOJIETHOTO CTPOEHHS.

7. Bricory riaBHbIX 6asoK (Oe3 yyera TOJIIHHEL Kenesobe-
TOHHOH TJHTH NpOe3Kel yacTH) nenecoo0pa3HO HA3HAUATH:

B TPOJIETHBIX CTPOEHHSIX a@BTOJOPOIKHBIX M FOPOACKHX MOCTOB
pa3pes3Holl CHCTeMBI—OKOJ0 !/16—1/ss MMHHBI MPOJETA;

B IPOJIETHBIX CTPOEHHSX JKeJe3HOAOPOMKHBIX MOCTOB Daspes-
HOH CHCTeMBI—OKOJO !/19—!/1s ONHHBEI HpOJeTa;

B TIPOJIETHBIX CTPOEHMSX aBTONOPOIKHBIX M TFOPOACKHX MOCTOB
HepaspesHoil CHCTeMBl C IOCTOSHHOH BEICOTOH—OKOM0 !/sp—1/a0
IJIMHEL TIPOJIETa;

B TPOJIETHBIX CTPOEHUSAX ABTOLOPOIKHBIX H FOPOACKHX MOCTOB
HepaspesHoil CHCTeMBl C HMEePEeMEeHHOI BBLICOTOH—OKOI0 !/i5—!/20
IJIHBL TIPOJIETA HAJ POMEXKYTOUHBIMH OMOPAMHE ¥ OKOJIO !/s—1/50
JIUIAHE! POJIEeTa B €r0 CepelvHe M HaX KpallHUMH ONOpaMu.

Isisi TpexmpoJieTHOII HepaspesHOH CHCTeMBl DPeKOMeHAYeTcH
cooTtHomenye nposeros or 1:1,3:1 mo 1:1,5:1, Ilpu uetnipex
M NATH NpoJieTaX CpefHHe HPOJETEl MOTYT ObITb CHelaHBl OJH-
HAKOBLIMH, a OTHOILIEHME K HHM KpalfHHX IPOJIETOB Leecool-
pasHo B mpegenax or 1:1,3 mo 1:1,5.

TnaBHele 6aJKH MOCTOAHHOM BHICOTH (pHc. 1,a) mpemnourtu-
TenbHel AJs nposeroB Menee 100 m. Ilpu Goapmux mnpoJerax

N N

Puc. 1. Ouepraunst ryiaBHBIX (aniok oGbefHHEHHBIX NPOJIETHEIX CTPOERHH
HEpPaspesHoH CHCTEMEL:

a—NOCTOSHROR BHICOTH; 6 H §—c YBEAHYEHHOA BHICOTOR Haj NPOMEACYTOMHLIMIL
ONOPaMH; 2—C BYTAMH CKBO3HON KOHCTDYKIHH



JKeJaaTesIbHbl TyiaBHbBle GasJki NepPeMeHHOIl BBICOTHL C YBeliiueH-
HOH BHICOTOH HAJ NPOMEXYTOUHEIMH onopamu (puc. 1,6, 8).
B oTnenbumix ciygasx MOMKeT OHITb liellecOOGPa3HbiM YCTPOHCTBO
Hal OnopaMu BYTOB CKBO3HOH KOHCTPYKuMH (pHC. 1,2).

TIpu npoexTHPOBAHHN THIOBBIX KOHCTPYKUMil Pas/MHYHBEIX MPO-
JIETOB DEKOMEHJyeTcsi OOBeNHHATb CMEXKHbie 1o BeJHYHHe Npo-
JieThl B Ceplil, B KOTOPHIX BEHICOTHL TVIABHLIX 6a/IOK HA3HAYAIOTCH
OIHHAaKOBBIMH.

8. B nomnepeyHOM CeyeHWH NPOJIETHOTO CTPOGHHSI aBTOMLOPOK-
HOTO WJHM FOPOACKOTO MOCTA PacCTOsHHS MexXAy OajkaMmH, Ha
KOTOpHIE ONHpaeTcs IKeJe300eTOHHAs MJHTA NpOe3Xkell YacTH,
PEKOMEHLYIOTCS CleRyloInne:

oT 3,5 10 6 M—1npH OTCYTCTBHH NPOLOJBHBIX OAaJIOK B NPOe3-
Keit qacta (puc. 2,a);

oT 2,9 no 3,5 M—npy HaJWYHI NPOLOJNBHON Gajku (uin 6a-
J0K) (puc. 2,6).

TIpononbubie GadKH Lenecoo6pasHO ONHPaTh Ha CKBO3HBIE
nonepeunsie GpepMEl, ABAANIOIIYECS OJHOBPEMEHHO H NONepeuHH-
MH CBA3SMH MEXAY TJIaBHBIMH (epMaMHu.

B nonepeuHoM CeueHUH KeJe3HOJ0OPOXKHOT0 OfHOMYTHOTO Hpo-
JIETHOTO CTpPOeHUs (pHC. 2,6) paccTOsHHE MeXAY TJaBHBIMHU
6anKkaMH ONpefefsieTcsl W3 YCAOBHH TOPH3OHTAJNBHOI KECTKOCTH
B 3aBHUCHMOCTH OT BENIHYHHBI NpOJETa H BLICOTH Gamnok. [is
npoJeroB 40—70 m pekOMeHAyeTCs DacCTOsiHME MeXAy Oanka-
MH NIpUHHEMATh OT 2,2 no 2,4 M.

Ilpa npoeKTHPOBAHWH YHH(DHIHMPOBAHHLIX THIOBEIX IPOJET-
HEIX CTPOEHWI Pa3/MUHEIX NPOJIETOB PEKOMEHAYeTCS PacCTOSHHS
Mexny GankamMy NPHHUMATh OLMHAKOBHIMH BO BCeX MpoJerax
05 yHU(UKADHE KOHCTPYKLHHA NpPOe3Keld 4acTH M CBSI3EM.

9. O6bepuHeHHBe HPOJETHBIE CTPOEHHSI Pa3pesHOfl CHCTeMbE
CO CIUIOIIHLIMM CTEHKaMH PeKOMeHAYeTCsl NPOeKTHpPOBaTh € pac-
4eTOM Ha YCTAHOBKY CTaJbHOH KOHCTPYKUHMH B mpoJer 0e3 xe-
/1e306eTOHHON TWIMTEl, a TaKike INIPH OTCYTCTBHH BpEMEHHEBIX
onop (HaM HAJNHYMA OJHOM-IBYX BPEMEHHLIX ONOpP) H Ha yCTpoOii-
CTBO B NpOJieTe Xele300eTOHHO# NJAHTH Mpoe3xkeli yacTH, TPo-
TYyapoB, MOCTOBOTO MOJIOTHA WJH HOKPHITHil npoesja. IIpu stom
coGCTBEHHBIH BeC H BeC XKene306€TOHHOH IJIHTHL BOCHPHHHMA-
J0TCS CTaNbHOM KOHCTPYKIMEH, a OCTaJbHble NOCTOSIHHbIE W Bpe-
MeHHbIe BepTHKa/bHble Harpysku—oOGBbelHHEHHO! cralexeneso-
6eTOHHOH KOHCTPYKIHE.

B ormenbHEIX CayuasiX, NPEHMYLIECTBEHHO B aBTOAOPOIKHHIX
M TOPOICKHMX MOCTaX, OCYUIECTBJSETCsS NPedBapHTeNbHOE Hanps-
JKEeHHe C [ebl0 SKOHOMMH cralu. Ecam xese3o6eToHHAs NJAUTa
6e3 NpeNBapUTENLHOTO HANDPSIIKEHHS OKAa3blBAETCH 3HAUHTENBHO
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Puc. 2. CxeMbl TOTIEPEYHEIX ceuyeHHi 00belHHEHHBIX NpOJer-
HbIX CTPOEHHIl CO CILJIOIIHBIMH CTEHKaMH:

a—aBTOMEPOIEHOr0 MocTa Ge3 npodoanHbIX 6anox; O--c NMPOAONLHOL
Gankoli; 8—IKeJe3HOAOPOXHOTO MOCTA




HEJIOMCNOJIb30BAHHON B pafoTe Ha CiKaTHe COBMECTHO C TJIaBHH-
Mu ¢depMamu, I PasTPy3KH CTaJbHOH YaCTH KOHCTPYKUHH
MOXeT GhTh Iesecoo6pa3HEIM BHYTPEeHHee NpelBapuTelibHOE Ha-
TpsAXeHHe nyTeM BHITHOa CTalbHOH YacTH KOHCTPYKUMH, 00D-
eIMHEHHA ee C JXKeae30GETOHHOI NJHTOH M CHATHS TPHJIOKEH-
HBIX 0751 Buiru6a ycuaui, nu6o (OpH coelrasbHOM 06OCHOBAHMH)
06:kaTHeM KelNe306eTOHHOM TJHTH TOPH3OHTAJbHBIMH AOMKpa-
TaMH.

BrIiru6G cTanbHOM 4acTH KOHCTPYKLHH MOMKET OCYHIECTBJATH-
Cq TOAAOMKPayUBaHHEM € BPeMeHHO# Omopel (JHGO0 C HECKOJib-
KAX BPeMEHHHIX ONOp) HJH NOCPEACTBOM BPEMEHHOTO HINPeHTels
(puc. 3). YcTpoficTBO BpeMeHHBIX ONODP PaNHOHAJbHO TOJBKO B TeX
cayuasix, KOra OH¥ HeoOXONHUMEI [/t yCTAHOBKH CTaJbHBIX Galiok
B mpoJer. YCTPOHCTBO BPEeMEHHOTO MINPEHTesiss MOXKeT ORIThb
esecooGpasybiM  TOJNBKO TPH MHOTOKPATHOM €ro  HCHOMb-

30BaHHH.
s \I/// J
Prc. 3. Cxema BpeMeHHOTO IUTIPEHTEN: LA5
TIPeABapPHTENILHOTO HaNpsKeHHs

Tlpu o63KaTuH NJAHTHL FOPHSOHTANBHBIMH HOMKPATAMH IO-
cle/lHHe YCTaHABMMBAIOTCA B cepefHe npoqaera (puc. 4), a miu-
Ta ynupaeTcs Ha KOHIAx O6aJKH B CHELHAaJbHLIE YIOPH.
O6benuHende MJIHTH 1O JJHHE CO CTalbHONH KOHCTPYKLHeil BHI-
TIOJIHSAIETCSl TOJILKO MOcyle 3aBeplieHHs oG:xkarud. Ecim KOHCTPYR-
nus cOOopHas, NONepeyHble IIBH AOJXKHE GHTb OMOHOJHYEHH!
mepefi o6xkarHeM. Pasrpysxka CTa/bHON KOHCTPYKUIHM NPOHUCXO-
JHT H3-32 CHJI, NPHJOXKEHHHX K YymopaM, a TakiKe CHJI TPEHHST
JKene300€TOHA MO CTalM, CO3[aBAEMEIX BECOM ILIUTEHL

IlpepBapuTtesnvHoe HanpskeHHe OGDBEAMHEHHBIX POJETHHIX
CTPOEHUII Pa3Pe3HON CHCTEMH CO CIVIOINHBEIMM CTE€HKAMH MOIKHO
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Puc. 4. ITpegsapuTesnbHoe HaNpSIKeHHe CHOCOGOM OGKATHS TJIATEl TOPH-
30HTAJILHBIMH IOMKpaTaMH:
1—ynop; 2—poMKpar
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TaKxe OCYHIeCTBJATb CMOCOOOM HATAMXKEHHS BBICOKOMPOYHOL
apMarypsl BAOJb HHXKHHX TOSICOB Ha 3HAYUTENIbHOH YacTH mpo-
Jera. HaTsixeHue BBICOKONDOYHOH apMaTypel HPH 3TOM NpPOM3-
BOJMTCH 0O OOBENHHEHHsS Ke/le300eTOHHON MJIHMTH CO CTaJbHOIL
KOHCTPYKUHell B OZHH HJH JBa 3Tana (IepBHIH—I0 YKJIAAKH
2Kesie300eTOHHEIX IJMT H BTOPOH—ImOC]e WX YKJAagKH, HO [0
o6pefuHerns). HarskeHHe ONPUBOAUT K pasTpyske M obJserue-
HHIO CTa/IbHOIO HHIXKHEro mosca.

10. O6benuHeHnble NPOJETHBIE CTPOEHIHS! HEPA3PE3HOH CHCTe-
MBI CO CIJIOUIHBIMH CTEHKAMH peKOMEHAYeTCS IPOeKTHPOBATh,
KaK NPaBHJO, C YUeTOM YCTAHOBKH CTaJbHOMl KOHCTPYKLUHH Ha-
BecHBIM criocof6oM 6e3 MpHMeHEeHHsT BPeMEeHHBIX omop (npH Gankax
jlepeMeHHOl1 BLICOTBI) HJIH IyTeM IPOAOJBHON HANBHKKH C IIO-
ee[ylOlUM YCTPOICTBOM Ipoe3ikell uactH corjgacHo m. 9.

IlpenBapuTenbHOe HampsiKeHHe H PEryJMHpPOBAHHE NMPHMEHSIOT
L5 TOBBIIIEHHS TPEIIMHOCTOMKOCTH Keje300eTOHHOH TJIUTH
B 30Hax [AeHCTBHS OTPHUATENbHBIX H3THOAIOMIMX MOMEHTOB, &
TaK¥XKe SKOHOMHH CTaJH.

Ilpu mBYX- HJH TPEXNPOJETHON CXeMe B KayecTBE OCHOBHOI'O
cnoco6a NpelBapUTeNbHOTO HANMpPsiKeHHS H PeryJupPOBaHHs PeKo-
MEeHLyeTCs BEPTHUKa/JAbHOE MNOAAOMKpauHBAaHHE HA MOCTOSHHBIX
ornopax, T. €. NOLHSATHE CTaJbHLIX 6GaJOK Ha INPOMEXYTOYHBIX
onopax, OOGBbeIHHEHHE IKeJe306eTOHHOH IJHTHl CO CTaJbHBIMH
6alKaMHd B BBHITHYTOM IIOJIOXKEHHH H O0paTHOe ONnyCKaHHe 00b-
eIMHEHHBIX 6GajoK Ha IPOMEXYTOUHBIX omopax (puc. 5). Brico-
Ta ONYCKaHHS B 3TOM CJyuae OOGBIYHO MEeHbIIe BBICOTHl NOJbeMa.

Tlpu npoponpnofi HagBHXKKE HAYaJbHBIH BHTHO CTalbHBIX
6aJIOK JIOCTHTaeTCsi 3aBbIIIEHHEM OTMETOK KJEeTOK Ha MPOMEXxy-
TOYHBIX OTOPax; MPH 3TOM OafKH, HaKaTLIBASCh HA OMOPEHL, CaMH
noJy4aroT TpebyeMblii BHITHG.

B caydasix BOSHHKHOBEHHS NeDeHanpsixKeHuil 6eToHA B CEPeNt-
HaX NPOJIeTOB 1efiecO00Pa3HO NPOJETHOE CTPOEHHE ONYCKAaThb B ABA
srana. CHayana OOBEJHHSIOT YYaCTKH KeJie306eTOHHO! ILIHTBL
upumepro no 0,2/ B XaxAyio CTOPOHY OT MPOMEXYTOYHOH Omo-
PHI, IIOCJIe Uero IPOJIETHOE CTPOEHHE OMYCKAalT HPHO/IH3HTENbHO
Ha TOJOBHHY IIOJHOH BBICOTHI OMYCKaHHs. 3aTeM OOBENHHSIOT
OCTaJIbHbIE YUaCTKH ¥KeJ1e306eTOHHOM INIHTEl M BHIMOJHSAIOT BTOPOH
sran onyckauus. [TofHATHE W MOc/jeRyIOllee ONMyCKaHHWE Ha Hpo-
MeKYTOUHBIX ONOpPax MOXKET OBITh 3aMEeHEHO ONyCKaHHeM H II0-
clelylOUUM NOJHSATHEM Ha KpPafiHHX onopax MJAM COYETaThed
C HHM.

Ilpn wertwipex, nsitTu u GoJee mpoJeTax PEKOMEHIyeTcst co-
YeTaTh BepPTHKa/jbHOE NOANOMKpauHBAaHHE Ha OINOpax ¢ [APYrH-
MU TpHEMaMH perynupoBaHus (6asiacTHONH NPHIPY3KOH, yCTpofi-
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CTBOM BPEMEHHBIX Pa3pLIBOB, LIADHMPOB M T. [.), a TAKXKe BHi-
TONHATh NpenBapHTeNbHOE HanpsKeHHE CIOoCOGOM HATSIXKEeHHS
BLICOKONPOYHOH apMaTyphl HJIH, B OTAENbHEIX ClAy4asx, 06iKaTHem
KeJe306eTOHHOM IJIHTH TOPH3OHTAJbHBIMH NOMKpPaTaMH.
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Puc. 5. IlpenBapuTencHoe HaNpsiKeHHe H PeryJHpOBaHHe Hepaspes-
HOro 00BeAHHEHHOr0 NMPOJIETHOrO CTPOEHHS CNOCOOOM BEPTHKAJIbHOrO

TNOAAOMKpauHBaHHUs Ha MOCTOSAHHBIX ONOpax:

a—nofustie (BErHG) A0 o6beAuHeHHs; 6—uaCTHYHOE ONMyCKaHHe Mocjae O6BenH-
BeHus HA OKOJIOOMOPHEIX YYacTKaX; §—IMOJIHOe ONnycKaHHe mocje OGbeAHHeHHs
no sceil DJHHE

4%
=

3arpy:xeHnne BOJIH3H CepelJHHBI INPOJeroB 0alnacTHOH NpH-
TPY3KOH (meckoM, ITaGensiMH COGOPHBLIX JKeJ1e300eTOHHBIX TIMT)
CTaJIbHOM KOHCTPYKUIHM [0 OOBeLHHEHHS ee C Keje306eTOHOM
H CHATHE 3TOH NPUTPY3KM nocie 00beJHHEeHHs TO3BOJSIOT LOCTHYD
o6xaTHs XKene306eTOHHOM IMJIHTH B 30HAX, IPUMBIKAIOIKX K NpO-
MEXYTOUHLIM OIOpaM.

Eciu nmo ycaoBHIM YCTAaHOBKH CTalbHBIX OalloOK B HpoJer
Heo6XOANMbBl BpeMEHHEIE ONOPH, OHHM MPH GJaronpHsATHHX 006CTOS-
TeJbCTBAX MOTYT OBITh TaKXKe INPHMEHEHH [Js NpeJBapHTENb-
HOTO HaNpsiKeHHs] Hepas3pe3HOil CHCTEMH!, CXOAHOTO C mpejBa-
DHTEJBHEIM HaOpSKEHHEM paspesHoil cucreMbl. Tagoe mnpenBa-
PHTENbHOE HanpskKeHHe oOecnmeuuBaeT SKOHOMHMIO CTalH B
pesyabraTe GoJiee IOJHOTO HCIIOJML30BAHHS Kene300eTOHHOH
TANTEL HA yYyacTKax [eHCTBHA NOJOXKHTENAbHBIX MOMEHTOB.
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[1. [Ipu nepemenHO# BHICOTE Hepaspe3HEIX OasOK Ieleco-
06pasHO MaKCHMaJbHO YBEIMYHUBATL OMOPHBIE OTPHIATENbHbIE
MOMEHTH H MaKCHMAa/JbHO YMEHbIUATh NOJOXKHTENbHbBIE MOMEH-
TBl B IPOJIETaX, BOCOPHHHMAEMBIX CTaJbHON KOHCTPyKLHell. DTo
Moxer OBITb [ICCTHTHYTO PeryJHpPOBaHHeM—YCTPOHCTBOM Bpe-
MEHHBIX HIAPHHPOB HJIH Pa3pPhIBOB B CepelHMHaX IPOJETOB (ye-
pes3 ofMH mpoJer). B TakoM ciyyae 10 oObeSHHEHHS M 3ariy-
UIeHHs] MIADHUPOB HJH Pa3pPHBOB CTajlbHasi KOHCTPYKLHSI pabo-
TaeT KaK CTATHYECKH OmpefelHuMasi KOHCOJbHAsl Galka, y KOTO-
poil IJIHMHA KOHCOJH COCTaBJseT NOJOBMHY mposera (pHC. 6).
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Puc. 6. PerynupoBaHie GasKil NepeMeHHOH BLICOTEL € YCTPOHCTBOM
BDEMEHHOrQ pa3peiBa ([IPOMEIKYTOUHAS cXxeMa)

TIpefBapHTeNbHOE HAaNpsKeHHE BBHICOKONPOYHOH apMarype:
B Hepa3pesHOH cucTeMe HanGoJsee LeNecOOOPasHO TakxKe MPH e-
pemennoi BeicoTe Gamox. Ilpu nepemaue HaTAXKEHHS Ha CTalb-
HYI0 KOHCTPYKUHMIO (pHC. 7) BHICOKONPOYHAsI apMarypa pacro-
Jaraercsi NPeUMYUIECTBEHHO BIOJb BEPXHHX TOSCOB B 30HAX
JefiCTBHSL OTPHIATeNbHBX MOMEHTOB.
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Puc. 7. Hartskeune BBHICOKONPOYHOI apMaTyPhl Ha CTaJbHYI0 KOHCTPYXK-
uHio (MPOMEIKYTOUHAST CXeMa):
/—GannacTinag OpUrpy3ka; 2—BbHICOKONpOuYHAs apMaTypa

Jnsi oGxatua XKenezobeToHa TpedyeTcs NPUMEHATb AOTNOMHU-
TeJBHBIE CHOCOGH NMPeJBAPHTENbHOTO HANPAKEHHS HJIH PeryJ/u-
poBauusi (HanupuMmep, OGa/lyiacTHyio NpUrpysky). Damnacraywo
TIPUrpysKy Lesiecoo6pasHo [enaTh B ABa 9Tana: IepBhi—nepesn
HAaTSXXEHUeM BBICOKOIDOYHO! apMaTyphl M BTOPOH—TOCTe HATH-
JKEHNS.

12. B ropoxckux mocTax, NepekphBAIOMIMX PEKy OJHHM IPO-
JNeTOM H MMEWIIHX MaJble GOKOBbIe HPOJIETHl Ha/l, HaGeperKHBI-
MH, MOTYT HDHMEHSAThCH HepaspesHele OO0belHHEHHBle OallKy,
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npuOAMKAOLIAecs N0 XapakTepy pabOTh K 3allleMJIEHHOH GaJjike.
Cnoco6sl npenBapHTENbHOr0 HANPAXKEHHST H PETyJHPOBAHHSA Ta-
KOH CHCTEMEBI CXOMAHBI CO cmocofGaMM IIPeIBapHTENbHOIO HAampsi-
JKEHHS M PeryJHPOBAaHUS KOHCOJBLHO-PAMHON CHCTEMB  (CM.
on. 24—26).

,U,ByXIIJlHTHHe NPOJIETHBIE CTPOEHHAA CO CHVICIIHBIMM CTEHKaMu

13. IByXUJIHTHEIMH Ha3BLIBAIOTCS NMPEABAPHTENBHO HANPSIKEH-
HBle NpOJIETHBIE CTPOEHHS C e3fOoH NOBepXy, MMEIOIHe Kesle30-
OeTOHHBIE IJIHTHI, PACHOJIOMKEHHBIE CBepPXy H CHH3Y CTaJIbHBIX
rJIaBHBIX 0alloK M BKJIIOUEHHEIE B COBMECTHYIO ¢ HHMH paGorty.

Bepxue#i siBisieTcs miauta Hpoe3xell yacTH, OHa pacroJara-
eTcsl MO BCell AJIHHe MPOJIETHOro crpoeHHsi. HukHHe mianThl (MU
OJlHA NJIHTA) MOMEIAI0TCS, KaK NPaBHJO, HA Y4aCTKax HHIKHEro
nosica €O 3HAuHTEJNbHBIMH HANPSIKEHHAMH,

JByxnnuTHble [POJIETHBIE CTPOEHHS HepPa3pe3HOH CHCTEMBL
C HHXKHEMH IJIMTAMH, PacrnoJIOXKEHHBIMH B 30HAX CIKATHUS HUXK-
Hero nosica BOJIH3H TPOMEKYTOUHBIX OHOP, H C BBHICOKOIPOYHOL
apMaTypoil B aHANOTHYHHIX 30HAX PacTsXKeHHsI BEPXHero mosica
(puc. 8,a) MOryT NPHMEHSITbCH B TOPOACKHX MOCTax JJsS 35KO-
HOMHH CTaJI¥, a4 TaKXkKe yMeHbIUeHHUS KOJHYEeCTBa JHCTOB B CBap-
HBIX [aKeTax MOfCOB H TOJINMHBI IPOKJENKH B CTHIKaXx.

JByxnnuTHbIE NPEABAPHTENbHO HANPSKEHHBIE I[IPOJIETHBIE
CTPOEHHSl PAa3pesHOH CHCTEMbI C HIMKHel Kee306eTOHHOH INJIH-
TOH H BHICOKONPOYHOH apMaTypoil, pPAaCHOJOKEeHHEIMH BJOJIb
HIXKHero mnosica (puc. 8,6), MOryT HCIOJb30BATBHCS B OTHEJb-
HBIX CJIyYasx B IKEJE3HOJOPOKHBIX MOCTax OPH DPE3KOM HeJIO-
cTaTKe CTPOHTEJNbHON BBICOTH. B 3TOM cilygae [ocTHraercs
JOCTATOYHASN KECTKOCTb NPH MUHHMAJBHON CTPOHTENLHOH BEHICO-
Te, NOJy4aercss HOMOJNHHTe/NbHAS] SKOHOMHSA CTalH, a Takke
YMEHBIIAETCSl KOJHYeCTBO JHCTOB B CBapHBIX NakKeTax IOSiCOB
1 TOJIIHHA TPOKJENKH B CTHIKAX.

14. BeicoTy cTanpHOH YaCTH KOHCTPYKUHH B ABYXIVIHTHEIX.
TIPOJIETHBIX CTPOEHHSX PEKOMeHIAyeTcs Has3HauaTh MHHHMAJbHOMN
i ONpeIessaTb €e H3 MOHTaXKHBIX ycaoBuil. JKedatelbHO, UTOOBI
Hecyliass crHocoGHOCTh CTalbHBIX 0a/oK NPHUHSATOH BBICOTHE U
C MHUHHMAJbHBIMH CeYeHHSIMH IIOSICOB ObLIA AOCTATOYHOM [JIs
MOHTaxa HX 6Ge3 3KeJe30GeTOHHBIX TIUT M AJA BOCHPHHATHS
Beca ofeux IJIHT ¥ MOHTAIKHBIX CPEACTB MOCJAE ONHpaHHd 6aJjoK
Ha Bce omophl. Ecu nojdHasi BHICOTA IBYXIWIMTHOTO IIPOJETHOTO
CTPOeHHs, HeOGXOANMAas C TOUKH 3PEeHMs] 3KOHOMHH MaTepHaJIoB
H IKECTKOCTH [PH 3KCONyaTalHH, OKAashIBAETCS 3HAYHTEALHO
OoJiplieft MUHHMAJbHON BBEICOTHL CTaJIbHOH YacTH KOHCTPYKIHMH,
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Puc. 8. JABYXMAuTHbEe NPOJETHBIE CTPORHHA:

G-—Hepaspe3dnoll CHCTEME! aBTOAGDOXKHOrG HAHN FOPOLCKOro MocTa; O—paspesnoft cucTeMBH HeJeIHOAOPOKUOre MOCTA;

{-—pepxuan

skenesofeToHHAS NIHTA; Z2—BLHICOKONPOUHAR apMaTypa; S—HIDKHHE KeneloGeTONHble TANTH: 4—HHUNCHAA IKe-
Ae30beTOHHAN NAWTAa ¢ BRICOKOTMPOUHGH apMaTypoft
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TUIHTHL B IJIOCKOCTAX CTaJbHBEIX 6a/lOK peKOMeH/yeTcs CHabxkKaThb
7KeJie300eTOHHEIME peGpaMu.

15. BrICOKONpPOUHYIO apMarypy IBYXIJIHTHBIX IPOJETHBIX
CTPOEHMI MOXKHO pa3MelllaTh 32MOHOJHMYEHHOH B KaHalax 3Ke-
Ne306eTOHHBIX IUIHT HJIH BHe Kene300eTOHHBIX IJIHT, HO BHYT-
PH KOpoOku, 06pasoBaHHON CTaJbHLEIMM CTEHKAMH M KeJje300e-
TOHHBIMM IJIMTAMH.

Hmxnaue Xene306eTOHHBlE MIHTH B [BYXIUIMTHBIX HPOJIET-
HbIX CTPOEHHAX MOTYT NIOMeILIaThCcsl KaK Ha MNOJKAaxX HIXKHHX HO-
SCOB, TaK M NOJ HIXKHHMMH noscamu. Ilpu c6opHOfi HHXKHel Xe-
71€306€TOHHOH TNINTE M WCIOJb30BAHMH BHICOKONPOUHHIX GOJTOB
IJIs1 COefMHEHHs ee CO CTaJbHBIMH GaJKaMmH Iejlecoo6pasHO pas-
MeIIaTh HMXKHHE JKese306eTOHHBIE IJIHTHL IOJ, HUXKHHMHE JI0SICa-
MH, 4TO obecmeunBaer GoJee panHOHANLHOE HCIOJb30BaHHE Ma-
TepHaJsa IO BEICOTE ceyeHMs ¥ YAOOHO C TOYKH 3DEHHS MOHTaxKa
KOHCTPYKILHH.

16. IlpemBapuresnbHOe HaNpsKeHHe Hepa3pesHLIX ABYXMIHT-
HBIX TPOJIETHLIX CTPOEHHH DEKOMEHIYeTCs BHIIOJHATh TEMH Ke
crnoco6aMu, 4TO W OGBELMHEHHBIX INPOJIETHHIX CTPOEHHMI Hepas-
PE3HOM CHCTEMBl C HATSXEHHEM BHICOKONPOYHOH apMarypsl
(eM. m 11). Hars:xeHHe BBICOKONPOUYHOH apMaTypHl cCJAefyer
TPOM3BOJAUTD, KaK IPAaBHJIO, PaHee BKJIOUEHHS B PaGOTy HHXKHeil
2KeJ1e300eTOHHON IJIHTHL.

IlpenBapHTeNbHOR HANpPSXKEHHE PAa3pe3HbIX ABYXIJIATHBIX
TIPOJIETHBIX CTPOEHH# MOXKeT OBITb BBINOJHEHO CJAeLYIOUIHMH
crnoco6aMu:

a) ONHOCTYNEHUYATHIM HATSXKEHHEM BBICOKONPOYHOM apMaTyphl
C mepenauell ero Ha cralexXene300eTOHHOE CcedeHMe, COCTOMAIIee
M3 CTaJbHBIX 6afOK M HHKXHEH Xele306eTOHHOH HJHTHL (O
BKJIOUEHHSI B DaGOTy BepxHell JKesne306eTOHHOH IJIHTHI);

6) IOBYXCTYIEHYATHIM HaTSXKeHHeM BBICOKOIPOUHO! apMaTyphl
¢ mepefadell NEPBOTO 3Tama HATANKEHHS HaA CeueHHE CTalb-
HpIX 6aJlOK H BTOPOrO 3Tala—Ha CTraJjexelne300eTOHHOE ceue-
HHE H3 CTaJbHHIX 6alOK H HMXKHel Xele300eTOHHOH IJIUTH; IpPH
S5TOM Kejle300eTOHHBle IJIHTH NOJHOCTBIO HJIHM HacTHYHO yCTa-
HaBJMHBAIOTCS HA MPOJETHOE CTPOEHHE B TePepPHIBE MEXKIY Mmep-
BBIM H BTOPHIM 3TanaMH HaTSIKEHHS,;

B) COYeTaHHEM OJHOCTYNEHUATOrO HJH HBYXCTYHEHYATOTrO
HaTsAXKeHHs! BLICOKONPOYHOIl apMaTyphl CO CHEIHaJbHEIMH Mepo-
TPUATUAMY, OOECHeUHBAIOIMUMH 003XKaTHe BepXHeH xkesle3obe-
TOHHOH IJIHTH (BLITHO C MCIOJbL30BAHHEM BPEMEHHEIX OMOp WM
BPEMEHHOIO IINpeHTelNsl, OGMKaTHe T'OPH3OHTAJbHEIMH JIOMKpa-
TaMH H T. I.).
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OOvepunentble peumeryaTeie NPOJETHBIE CTPOEHMUS

17. OObenvHeHHHIE pelieTyaTble TNPOJETHble CTPOEHUS <
e3/10/i MOBepXy, HMeIoUINe BEePXHHH IOSC U3 CTaNbHBIX 3JeMeH-
TOB H 3Ke€/1e300eTOHHOH nJHTH [poesKell YacTH, MOLYT INpHMe-
HATBCS BMECTO OOBENMHEHHEIX NPOJETHHX CTPOEHHH CO CIJIOUI-
HbIMH CTEHKaMH TNPH H3O6BITKE CTPOHTEJNBHOH BhICOTH. Takyio
3aMeHy MOXKHO AeJaTh [JIf SKOHOMHH CTalH, 0oGJerueHHs Kpi-
HOBOTO O00OPYHOBAHHS H YCJIOBHH TPaHCIOPTHPOBKH, yMEHBIIe-
HHSl KOJHYECTBA JHCTOB B CBAPHBIX MaKeTaXx H TOJINHMHHL IpPO-
KJIeNKH B CTHIKaX, a TAaKXKe HCXO[S M3 CHelHa/bHHX TpeGoBaHHIL.

OGbenyHeHHEle pelieTyaThle MPOJIETHbIE CTPOEHHS NPUMEHS-
10TCST PA3pe3HOil U Hepaspe3HOH cHCTeM.

JKenesoGeToHHYI0 NIAHTY MpOe3kell YaCTH ILeJeco06pasHO
OImHpaTh HEMOCPEACTBEHHO Ha CTAJbHBIC 5JeMEHTHl BEDXHHX NOsi-
COB C YyCTpOICTBOM Kesne300eToHHEIX pebep nam 6e3 Hux. YKese-
306eTOH clefyeT BKJIOUATh B COBMECTHYI pabOTy €O CTalbio
Ha OCeBble CHJB H Ha H3rub, T. e. NOMKHa GHTb obecneueHa
paGoTra ryaBHBIX (epM KaK pelieTyaThiX KOMOWHHDOBAHHHX.

He pekoMen[yeTcd NPHMEHSITh HNPOJETHBIE CTPOEHHS C Y3JO-
BhIM OMHPAHHEM Ha IJiaBHBEE (pepMbI CTaNbHOH 6a/JoyHOM KJeT-
KM, B KOTOPOII MpoJoJbHble GaNKu OGbeHHEHbl C Xele300eToH-
HOM TIHTOH.

18. OG6benuHeHHBIE pelieTyaTbie NPOJETHbIE CTPOEHHS pas-
PE3HOM CHCTEMBl PeKOMEHAYeTCS NPOeKTHPOBATh C Napasjieslb-
HBIMH HOSICAMH, a HEPa3pesHoll CHCTeMbI—TaKXe H C Hapai-
JIETbHBIMH [0siCAMH Ha GoJsbluefl uacTH [JIHHEL IPOJIETOB H C
YBeNHYEHHOH BBHICOTOH OKOJIO TPOMEXKYTOuHBIX omop (puc. 9).
st aBTONOPOMXHBIX H TOPOACKHX MOCTOB BEHICOTA IVIaBHBEIX depM
B CpPelHeM [posieTe UenecooOpasHa !/is—!/ys AJHHBI mpOJETa,
Ha IMPOMEXYTOUHHIX onopax—!/ic—!/;s mauuel nponera. Pexko-
MEHIANUH [O CXeMe MPOJIETHOr0 CTPOGHHS M €rc I[ONepedHoro
ceuyeHus], U3J0KeHHEe B NI. 7 H 8, MOI'YT OBITb PacmpOCTPaHeHb!
i Ha peluleTyaThle 0GbeNMHEHHbBIE NMpoOJieTHHIE cTpoenus. Ilpensa-
PHTeNbHOE HANPSIKEHHEe WM PeryjHpoBaHHe OGBeAHHEHHBIX pe-
HIeTYATHIX MPOJETHBIX CTPOeHMiI HauGoJsee Iienecoo0pasHO TP
Hepa3pe3HOll cHCTEME.

e

Puc. 9. Cxema pemeryatoro OG6beIUHEHHOrG MpPOJIETHOrO CTPOEHHS
Hepa3pesHoii CHCTEMBE




19. OcuoBHbie pasMepbl M TUMBI IONEPEYHOrO CeyeHHS O06b-
€[IMHEHHOTO BepXHero mnosca cilefyeT BHGUPATh C YUETOM CIIEIH-
¢uKH ero paGoTel HA COUETAHHE OCEBBIX CHJ, MECTHOTO H3ruba
(oT BepTHKaNBHOHM HArPY3KH W SKCHEHTPHYHOCTH NPHKPENJIeHHs
pemeTku) U obmero usruba sMmecte ¢ ¢epmoil. Heobxomumas
BepTHKa/NbHAas JKECTKOCTb BEPXHEro mosgca MOXeT OBITh obecme-
yeHa pasBHTHEM CEUYeHHA CTAJbHOTO 3JeMeHTa (OZHOCTEeHYa-
TOT0 J[IByTaBPOBOrO HJHM [BYCTEHYATOr0 KOPOGUATOTO) WJIH
JXKe/e306eTOHHOro pefpa Ipu TUGKOM CeYeHHH CTaJbHOTO 3Jje-
mernTta (H-o6pasroro mau rtaBpoBoro).

Moanpyxssle NpOJETHBIe CTPOEHHS

20. TloAnpyzKHBIMH HA3LIBAIOTCA MPOJIETHBIE CTPOEHHSA C €3-
[Oi TIOBEPXY MJH TOCEPEeJHHE, HMeIOIlle CIJIOUIHYIO cTalexe-
Jae306eTOHHYI0 6ajiKy XEeCTKOCTH ¥ YCHJIEHHe CKBO3HOIl KOHCI-
PYKUHHM B BHAe NOANPYr C pelmeTKaMH HJIH CTOHKamH (JAHGO
noxseckamu). [TonnpyKHble IPOJETHBIE CTPOESHHS NPHMEHAIOTCS
B TPEXNpOJIETHEIX GaJIOUHBIX cXeMaX IPH OTHOLIEHHH JNJAHMH Kpa#-
nero mponera x cpemHemy or 1:1,8 no 1:2,56 (puc. 10) u Be-
AuynHE cpefHero npoJera Gosee 100—120 x. Ilognpyxuble npo-
JIETHBIE CTPOEHHS TaKOTO BHIA LEeJecoo0pasHEl M9 HepeKpsl-
THSL CYZOXOLHOTO IpOJeTa M CMEXHBIX C HHM MEHBIIUX IIpOJIe-
TOB IIPH HEJOCTAaTKe CTPOHTENbHOl BHICOTHL B CPENHEil YacTH
CYZOXORHOTO mnpoJieTa M u3GBITKE CTPOMTENBHON BBICOTH HAT,
OIIOpaMHu.

TonnpyKupie MPOJeTHHE CTPOEHHS PEKOMEeHAYIOTCS Hepas-
pesHoil cucrtembl. IIpuMeHeHHEe WIapHHPHO-KOHCOJNBHOfI CHCTEMBI
BO3MOXKHO [PH CHENHATbHEIX OGOCHOBANMIX.

21. B xauecrTBe 3aMOJIHEHHSI MEXKAY NOANPYroil U GalOuHBIM
POCTBEPKOM DPeKOMEHLYeTcsl, KaK IMPaBHJO, YCTpaHBaTh pacKoc-
HyIC pemeTky. 3amosHeHHe Ge3 DacKOoCOB, NPHBOAAIIEE K HEKO-
TOPOMY YBEJNHUYEHHIO DacXoja MarepPHaloB, MOXKHO NPHMEHITh
OpH OOOCHOBAHUM €re APXHTEKTYPHLIMH TPeGOBaHHAMH, HEOGXO-
{HMGCTBIO YNPOILIEHHST KOHCTPYKUHM H T. H.

ITpn esfe moBepxy HPHMBIKAHHE NOANPYTH K Oalke Kecr-
KOCTH  Uenecoo0pasHo HasHauaTh BOJHM3H TPETH mpoJera
(puc. 10,a,6). Ecam mnposersl OTHOCUTENBHO HEGOJBIIHE ¥
CTPOHTe/NbHAS BBHICOTA Hal ONOPaMH H3OEITOUHA, MOANDYTH MOXK-
HO @pomyckath moj 6aJjKofl JKeCTKOCTH HENPepHIBHO MO BCel
Juile CPeJHero mnpoJeTa ¥ MOABOAHTb K KDallHHM ONOpPaM B
KpaiiEnx nposerax (puc. 10,8). Ha yuacTkax, rie mopmpyru
CNH3KO NOAXOAAT K GallKe IKeCTKOCTH, 3alOJHeHHe PeKOMEeHAY-
ercst nenath Ges packocoB. Ilpw espe mocepemmme (puc. 10, e)
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Puc. 10. CxeMBl NOANPYIKHBIX NPOJETHEIX CTPOEHHMII:

O—C BaNnoJHeHHEM (63 packocoB; O---pemeruaTasl; 6—C HENPEPHBHoH NONUDY-
roil; z—c e3noit nocepeinHe



HOANPYFH Lelecoo0pasHO Ha3HayaTb HEnpepbIBHBHIMH Ha JJIMHE
CpelHero npousera.

22. Banky XeCTKOCTH DEKOMeH[AYeTCs NMPOEKTHPOBATb B BH-
Jlé ClalbHBIX COCTaBHBEIX [BYTaBPOB, PaCKPEIVIEHHHIX CTaJbHLIMH
€BSI3IMH, M B BHIe XKeJe306eTOHHOH IJIHTHL MPOe3kKel YacTH.

Tlopnpyru, a TakKe CTOMKH CKBO3HOTO 3aNlOJHEHHS MOryT
OLITb BHUTOJNHEHH CTajbHBIMH, Kele300eTOHHBEIMH HJIH B BHUE
cTaldbLHbIX TPYO6, 3amONHEHHBIX GeTOHOM (TPYGOGETOHHBIMH).

JByTaBpoBble GalKu KeCTKOCTH W TNOANPYTH C 3anojJHEHHEM
MOXKHO pacnojiaraTh B pPasHbX IJIOCKOCTAX. [IpHm 5TOM HOMKHO
OLITL yreleHo ocof0e BHHMaHHe Nepelade BEPTHKAJbHHIX H TO-
PH3OHTAJBHLIX CHJ OT KOHLOB TOANDPYT H OT Y3JI0B NPHKpemnJe-
HUSI 2JIEMEHTOB 3alOJHEHHUS.

23. TIpH npOeKTHPOBAHHH MOANPYIKHEIX NPOJETHHIX CTPOEHHH
nesecoobpasHo NpelyCMaTPHBATL PeryaHpoOBaHHe H MNpeABapH-
TEJbHOE HAaNpsi’KeHHe MAJS YMEHbUIEHHS HOJOXKHTENBHOTO HSTH-
Galolero MoMeHTa B cepefuHe cpefHero npoJera. C aToil Henbio
cilellyeT YBeJHUHBATH BHENTHHE OTPHUATENbHEIE H3rubaloliue
MOMEHTH B HanGoJiee Da3BHTHIX CeYeHHAX (Hal HPOMeXYTOYHHI-
MH OIopaMHu). YBeJHueHHe BHEIIHHX OTDHIATENbHHIX H3ruGawo-
M#X MOMEHTOB HNOJKHO GHTB [JOCTHTHYTO MyTeM YBeJHYeHUs
pacnopa, [efCTBYIOIIEr0 B NOANPYrax.

Taxkoe peryaunposaHHe H TpeJBapHTe]bHOE HaNpAKeHHE
MOTYT GOHITh BBHINOJIHEHB! CJAEAYIOIHMH CHOCOGaMH:

a) mOCTaHOBKOIN BpPeMEHHOro MapHHpa (WJIH paspeiBa) mo-
cepenyHe CpelHEro npoJera U 3arjylieHHeM ero mnocje yKJAaakKl
XKene300eTOHHOM TMJIHTH

6) nonHATHEM HepaspPesHOll CTalbHOH KOHCTPYKUHH [pO-
JIETHOTO CTPOEHHS Ha TPOMEXKYTOUHHIX OIMOPaxXx WJH ONycKaHHeM
ee Ha KpaHHHX OmOpax.

Kpome TOro, mpu COOTBETCTBYIOIIEM TEXHMKO-3KOHOMHYECKOM
0fOCHOBAHHH PEKOMEHAYETCSI OCYIIeCTBJSATh NPEABaPHTENbHOE
HanpsxeHHe NPOJETHOTO CTPOEHHS CIOCOGOM HATSKEHHS BEICO-
KONIPOYHOil apMaTyphl BHOJb OalKH 3KeCTKOCTH Ha yd4acTKax,
YCHJIEHHBIX TOANPYTraMH, YTO OGecneuHBaeT ONHOBPEMEHHO W [0-
MOJHUTENBHYI0 3KOHOMHIO CTal# M TPEIHHOCTOMKOCThL Kejieso-
6eTOHBON NJANTH B DAacTATMBaeMOH 30He.

KoHconnHo-pamMHble TPOJIETHBIE CTPOEHUS

24. KoHcOMBHO-paMHbIe NIPOJIETHBIE CTPOEHHS C e3[ofi moBep-
Xy, COCTOSIIIMe M3 JIBYXKOHCOJLHOTO CTajleikele306eTOHHOTO pH-
TeJig C NMPOTHBOBECAMH Ha KOHCOJSX H OMOPHBIX HOT, KaXAas
U3 KOTOPHIX BKIIOUAET CTOMKY ¥ MNOAKOC, COEAMHSIOIHHA OHmOpY
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(HU3 CTONKM) c KOHUOM KOHCOJH pureas (puc. 11), mpuMesns-
IOTCSI B OHOTNPOJIETHBIX TOPOJACKMX M aBTOJOPOXHBIX MOCTax.
OnopHBle HOTH 3aKPLIBAIOTCA AEKOPATHBHBIMH CTEHKAMH YCTOEB.

Il

A 2 IO =
. il

Puc. 11. CxeMa KOHCOJBHO-PaMHOrO MPOJETHOTO CTPOEHHS:
I—TnpoTHBOBEC; 2—n0AKOC

25. JlauHa KaXkKAoi KoHcosl nesecoofpasHa ot !/ 0 s
DJWHEL TIPOJIEeTa.

Purenb KOHCOJMLHO-PAMHOrO NPOJIETHOTQ CTPOEHHS PeKOMeH-
IyeTcs yCTpamBaTh CO CIIOLNIHOHN CTEHKOH NepeMeHHOH BHICOTHI,
H3MEHSIOWENCA 110 OTHOIUEHMIO K JJHHE MpoJeTa MPUMEPHO OT
/55 Ha omope mo !/s0 B cepedmHe mpoJera. BeicoTa cTORKM ycTa-
HaBJIMBAeTCs] B 3aBHCHMOCTH OT HMelollelics CTPOHTENbHOH BbI-
COTHI, HO HE MeHee !/o; HAJIMHBI TIpOJeTa.

Puresb NpoOeKTHPYETCS B BHIE CTaJbHLIX ABYTaBPOBHIX 6a-
JIOK, OOBeIHHEHHEIX C ¥Kelie300eTOHHON IMMTOH Npoe3xeHd 9acTH
aubo (BOJMH3H OIOP) € MABYMS JKeJe300eTOHHBIMH IJIHTaMH
(Bepxuelt m mmxmeil). KosanuecTBo 6a/loK B NONEPEYHOM cede-
HHH [POJIETHOTO CTPOEHUs MPUHHMAaeTcss B COOTBETCTBHH C II. 8.
OnopHble CTORKH MOTYT GBHITb 3aNPOEKTHPOBAHBI KAK CTAJbHBIMHE,
TaK W 3Keje300eTOHHBIMH.

26. Tlpu BO3BeJeHMH NPOJETHOTO CTPOeHHUS (NPEANOYTHTENLHO
HaBecHOii cO6OpPKO¥ c IByX GeperoB) NpPOH3BOAHUTCA HpeABapH-
TeNbHOE HampsKeHHe I peryJHupoBaHue. [IpOTHBOBech Ha KOH-
COJISIX 3arpysKailTcsl TPH OTKMIOUeHHHIX mnoakocax. Ilocne 3a-
MBIKQHHS pPHreifd CTaTHuecKas CXeMa KOHCTPYKIHH NpeiCTaB-
JISIET ABYXKOHCOJIbHYI0 6anKy, B KOTOPOH OT HPOTHBOBECOB Heki-
CTBYIOT OTpHIaTe/]bHBIE H3rHGamIie MOMEHTEl, PasrpyKamoliye
ceyeHHsl BOJH3M CepefMHEl NpOJieTa, HATPYKEHHOTO Keje3obe-
TOHHOH TJMUTOH., 3aTeM MOAKOCH IPHCOENMHSIOTCA K KOHCOJSIM,
}KeJI”ESOﬁeTOHHaH nauTa O6DbeNHHSIETCA CO CTAJdbHONH KOHCTPYK-
uHel, ¥ CHCTEéMa TpeBpamlaeTcsi B ABYXIIAPHHPHYIO PaCHOPHYIO
pamy, BEIFOLHO DPaboTamoulylo Ha OCTaJNbHYIO YaCTh BEPTHKAJb-
HOH HarpyskH. [luis ofecnedueHus TpeI[HMHOCTOMKOCTH Kese306e-
TOHHOM IUIMTHL NpOesKefi YaCTH B OKOJIOOHOPHEIX 30HAX PeKo-
MeHAyeTcs JHOO YBeTHUHBATH KONHYECTBO CTepIKHed OGBIYHON
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TIPOJOJBbHOH apMaTypH B INIHTE, JHOO CO3[aBaTh NpPeNBaPHTENb-
HOe HanpsKeHHe CNOcO60M HaATAMKEHHS BLICOKONPOUHOH apma-
TYPBI, 00XKHMAIOIIeH cTaljexene306eTOHHYI0 KOHCTPYKIHIO 1ocje
ee OObeIUHEHHS.

Ilponernsle CTPOeHMsi ¢ €340l TOHU3Y
u GaNoYHBIMH CKBOSHBIMH (pepMamu

27. Cranexenes06eTOHHEIE NPOJIETHEIE CTPOEHHS C e3/l0ff To-
HHU3Y ¥ 6aJIOYHBIMH CKBO3HBIMH ()epPMaMi IIPHMEHSIOTCH paspes-
HOH M HepaspesHOH cuHcreM. IIpojieTHOe CTDOEHHE MOKET OBITh
TIPHHSTO NMPOCTHIM pellleTyaThiM (C OMMpaHHeM Hpoesdxell uyacTH
Ha pellleTyaThie TJaBHEE (ePMbl TOJBKO B Y3JaX COIVIACHO
puc. 12), pemeryaThiM KOMOGHHHDOBAHHEIM (C BHEY3JIOBEIM OIH-
paHMeM Inpoe3Kell yacTH Ha JXeCTKHe HHIKHHe Tosica peleTya-
THIX TVIaBHBIX (pepM coraacHo pHC. 13 u 14) mau npocTeiM KOMOGH-
HHPOBAaHHHIM (C ONMHpaHHeM Mpoe3xKeH uyacTH Ha GaJKH Kecr-
KOCTH TIaBHBIX (hepM, HE HMEIONIMX pelleTKH, COryacHo pHuc. 15).

f 1

1

/

f
Puc. 12, Cxema npocroro peuieTyaToro nPOMETHOTO

CTPOEHHS
-.uﬁ.a—-l'...l.n.;.l“.k._‘ﬂ
(4 i

-

Puc. 13. Cxema peimeryaroro KOMGHHHPOBAHHOTO PPOJIETHOrO
CTPOEHHS ¢ Mapasule]bHBIMH NOSCAMH

Craniesene3o6eTOHHEIE NPOJIETHHE CTPOEHHS TPEeANOYTHTENbHE
pelreTyaTHle KOMOGHHHPOBaHHEBE. B OTAGIBHBIX CJIy4asx MOTYT
OLITh PalMOHAJbHLL NPOCTHie KOMOMHUPOBAHHBIE HWJIH TPOCThIE
peneTyaTele TPOJIETHHE CTPOCHHS.
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Tlpoesxasi 4acTh ycrpauBaeTcsi JiM6O B BHAE Kele306€ToH-
HO# NJIUTH], ONEPTOH Ha cralbHBle 6ajiky, JHO0 TIOJHOCTBIO Me-
7e306eTOHHO.
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Puc. 14, Cxema CErMeHTHOrO PelIeTIaTOro KOMGHHHDOBAHHOrO IPOJET-
HOrO CTPOEHHS
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Puc. 15. Cxema mpocToro KOMGHHHPOBAHHOTO MPOJIETHOTO CTPOEHHs

28. PemeruaTbie KOMOHHHPOBAHHBIE (DePMBI TPOJIETHHIX CTPO-
eHHil pa3pe3HOH CHCTEMBL C €340 MOHH3Yy NPHMEHSIOTCS C ma-
pajJIelbHEIMH ~ [OSICAaMH KJIH ~ CerMEHTHOrO ouepTaHus (CM.
puc. 13 n 14).

Ilpu BHINOJHEHHH IVIaBHBIX (PepM MOJHOCTHIO H3 CTaJH B aB-
TOLOPOXKHBIX U FOPOJCKHX MOCTAaX MOTYT GBEITh PallHOHA/bHHL 06e
3TH CXEMH|, B JXeJe3HOJOPOKHLIX JKe MOCTax, Kak NPaBHIo, ue-
necoo6pasHa cxema C Napa/ieJbHEIMH HOSCAMH.

B paspesublx npoJerHbix crpoeHusx Il cremedn saMeHbl cTa-
JIH XKene306eToHOM (CM. I. 3) MOXKHO, DPH COOTBETCTBYIOIIEM
000CHOBaHUY, NPHMEHATb CEeIMeHTHble (epMbl C 3Keae300eToH-
HbIMH BEPXHUMH MOSCaMH.

Jns cxeMbl ¢ mapajje/lbHBIMH [OSICAMH Ienecoo06pasHa Bbi-
coTa ot !/y 110 !/s LAMHEL NpOJieTa B aBTOJOPOXKHLIX H TOPOACKHX
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MocTtax M OT /g 10 /s HJIMHBI MpOJieTa B JKEJEe3HOJOPOKHBIX
Mocrax. Pemerka IJsi aBTOHOPOXKHBIX M TOPOJCKHX MOCTOB
penecooGpasHa, Kak NPaBuJo, TpOCTast TPeyrojpHas, a AJs
JKEJE3HOJOPOKHBIX MOCTOB—C IOJBECKaMH, YMEeHbIIalNHMU
IJIAHY TaHeJ H TJAaBHHX GepM.

Jnsi depm aBTOHOPOXKHEIX H TOPOJACKHX MOCTOB CErMEHTHOH
cxeMbl LeJiecoo0pasHa BEICOTa B cepefuHe mpoJera oT /s mo s
ero aauHel. PelleTka pexkOMeHLyeTCsl [pocTas TpeyroJbHas.
Y3nu BepxHero nosica ciefyerT pacrosaraTh MO OKPYXKHOCTH Ha
PaBHBIX DACCTOSHUSIX APYT OT JApyra.

B o6e cxeMbl B HeOOXOMHUMBEIX ClyuasiX BKJOUAIOT JOMOJIHH-
TeJibHblE 3JIEMEHTH, yMeHbInaollle CBOGOJHYIO JUJIHHY OCHOB-
HBEIX 3JIEMEHTOB.

PaunonanpHas AAWHA NaHEIH JKECTKOTo HHIKHEro mosica co-
€TaBjisieT AJs aBTOJOPOKHBIX M TOPOACKHX MocToB 10—22 i,
IUJIST JKEeJIe3HONOPOXKHbIX MOcToB—OT 10 mo 17 m. Bricora Kecrt-
KOTO HHKHEro Iosica J0JXKHAa GEITb 0GOCHOBAHA CPaBHEHHEM Ba-
puantoB. Kak mpaBHJo, PanuOHAJbHAs BLICOTA IKECTKOIO HHIK-
Hero mosica mnoJydaercss ot !/y 10 !/1 IJIMHBL ero maHemdH.

29. ITpoes:kas 4acTb CTallelke/le300eTOHHDIX MPOJETHBIX CTPO-
eHHH C e3[0H TMOHHM3Y IPeNNOYTHTE]bHA YIPOUIEHHOH KOHCTPYK-
MK B BHIe XKejJe300eTOHHO IJINTHL, ONHPaIOUIeiics Ha NOmepel-
HBEle cTanbHEIe OalKH WJIH IONepedHbie Kene300eTOHHbBIE pebpa.
JKenezo6eToHHAs MJNTA LOJKHA OLITh BKJIOUEHA B COBMECTHYIO
paboTy C nonepeyHbIMH GajkaMmi, KOTOphe, TaKHM 006pas3oM, pac-
CMaTpHUBAaIOTCS KakK obGbeluHeHHble. PaccTosiHie MeXIy Tome-
peunbiMH GajJkKaMH HJIH pefpaMM [JOJKHO ObTb OGOCHOBAHO
CpPaBHEHHMEM BapHaHTOB. B Kele3HOLOPOKHEIX MPOJETHBIX CTPO-
€HHSIX BEePX MOCTOBOTO HOJIOTHA, KaK MPaBHJIO, HE CJAELYeT pac-
nonaratbh HMIKE BepXa IKEeCTKOro HHMXKHEero Tosica.

IIpoe3:xkyi0 wacTh K ee TPHKpENJeHus HeOGXOAMMO NPOeKTH-
pOBaTh C YYeTOM COBMECTHOH paboTHl KeJe306eTOHHON IIHTHL H
MOSICOB TaBHBIX (PepM B TOpPH3OHTAJABHON mJockoctd. Ileneco-
06pasHO OCYIIeCTBJSITh CHEMValbHbE MEPONpHATHS, obecneuw-
BaIOLIHe HaJeXHOe BKJIOUEHHE JKeJe30GETOHHOH MAUTHI B COB-
MECTHYI0 paGoTy, HampuMep, IPHUMEHSTh KOHUEBEIE TOPH30HTANb-
Hble Auadparmel. O6s3aTe/bHBIME SIBASIOTCS MEPONPHSATHS MO
CHHMJKEHHIO O [LONYCTHMBIX TIPEfeJIOB HANpSDKEHWH B mOmepedy-
HBIX 6aJKax ¢ y4eTOM HX TOPH3OHTaJbHOrO Maruba mpu nedop-
Manusax HUXKHUX 104coB (epm. IIpOH3BOAHTL HCKYCCTBEHHOE BHI-
KJIIOueHHe 3Kese300eTOHHOH IIHTHL H3 COBMECTHOH paboThl
(ycTpauBaTh TIOABHXKHBIE ONHDAHHS, OPTAaHHU3OBAHHBIE IIBH
M T. A.), KaK NPaBHJO, HE PEKOMEHIYEeTCH.

TpemyHOCTONKOCTD  Ke/Ne306eTOHHON — MJIHTBIL  HPOEe3IKeir
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YACTH, BKJIOYEHHON B COBMECTHYIO pPabOTy B TOPH30HTA/bHON
TJIOCKOCTH C PacTAHYTEIMM HUXKHYMMH INOSICAMH TJIaBHHX (epM,
pekomenpyercs obecmeunBaTh JHGO NyTeM HPELBAPHTENLHOTO
HanpskKeHHs, JM60 yBeJHIeHHeM KOJHYeCTBA CTEPXKHell 0OBUHOU
NPONOALHOH apMaTypH B IIHTEe (CO CTHIKOBAaHUEM ee B IOMe-
PEUHBIX HIBAX TJIMTHI).

IlpensapuTenbHOE HanpsKEHHE CNOCOGOM HATSMKEHHSI BBICO-
KONPOYHON apMaTyphl NPH BKJIOUEHHH JKeJe300eTOHHOH MJIMTHL
npoesxell 4acTH B COBMECTHYIO pafoTy ¢ IiaBHBIMH depMaMu
TpUMeHsieTC He TOJBKO [/ ofecrneyeHHsl TpPEIHHOCTOHKOCTH
#Kene300eTOHHOM IJIHTE, HO H AJS TOJNYYEeHUS [ONOJHHTEJND-
HOIl 5KOHOMHH CTaJlH.

30. HarsxxeHne BbICOKONPOYHON apMaTyph, pacnojaraemoi
B YpOBHe Ipoe3fila B KaHa/jaX JXene300eTOHHOW NJANTHl MIH BHE
Kese300eTOHA, MOXKeT GBITb IepefaHo:

a) Ha cTalexene300eTOHHYI0 KOHCTPYKLHIO nocjle OOGBenH-
HeHHsl Xelle300eTOHA M CTaJH, 4TO SBJseETCH, KaK NPaBHJO, HAH-
Godlee 1eaeco06pa3HbIM;

6) TOMBKO Ha Keje300eTOHHYIO IMHTY KO OO'belHHEHHS Ke-
Je306eTOHA CO CTaJbIo;

B) YaCTHYHO Ha CTalbHYI0 KOHCTPYKUHMIO OO OGbelHHEHHS ee
¢ JKeNe300eTOHOM H YACTHYHO Ha CTaliexeNe300eTOHHYIO KOu-
CTPYKUHIO TIOcje 00beAyHeHHs (NpPH NpefBapHTe]bHOM Hanps-
JKEHHH [BYMS CTYNCHSMH).

B Mecrax mepefaud CABHMraimoIIMX YCHJAMH MeXNY CTaJbHOH
KOHCTPYKILIHEH, 3Xeje300eTOHHOU ILIUTOIl H BBICOKONPOYHON ap-
MaTypoll DeKOMEeHIYeTCs YCTPaHBATh KECTKHEe TIOPH3OHTAJIbHEIE
rnadparMel Ha BCIO INHPUHY MeXAY IJIaBHHIMH (epMaMH.

Ilpu pacmoso:KeHHH BBICOKONPOYHON apMaTyphl BHE KeJje3o-
GeToHA BeJMYHMHA YCHJMH IPeIBADHTENbHOr0 HaNPHKEHHS MO-
JKeT ObITh Ha3HAYeHa H3 YCJOBHS KOMIIEHCALMH TOJBKO TeX pac-
TArUBAWUINX HaNpsiXeHHH B Kele300eTOHe, KOTOPLle BO3HHKA-
10T OT OCEBBIX CHJI COBMeCTHON paBoTH C moscaMH TJaBHBIX
tdepm. PaboTy Keneso6eToHHON MJIMTHL HA MECTHHIH W3ruHb Mmo-
JKeT ofecreuHBaTh OGBIYHASI ApMaTypa, €ClIH YAOBJAETBOPSIOTCA
TpeGOBaHHS TPENIHHOCTOHKOCTH, PaCHpPOCTPaHsfieMBle Ha Kele-
300eToH 6e3 NpelBapHTENbHOTO HATPSKEHHS.

IipoJeTHble CTPOEHHSI C pelieTyaThIMH apKamMu
M C 3aTHKKaAMM

31. Cranexenezo6eToHHble GaslOYHBIE NPOJETHEIE CTPOEHHS
C penleTyaThHIMM apKaMH H C 3aTAXKKaMH OPUMEHSIOTCH N0 CXe-
MaM, NpeNCTaBJeHHBHIM Ha pHc. 16,a—se. Paccrosnue Mexny
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TOSiCAMH aPOK HA3HAYAeTCsd OKOJIO !/y AJMHHBL mpoJiera. Y3Jas
TIGSCOB apoOK cledyer pacnojaraTb [0 OKPYKHOCTH, a JJIMHHE
97¢MEHTOB B KaxK[IOM IOsICE MeNaTh ONWHAKOBHIMH. 3aTSKKH
(1M BepxHlle mosAca B KpaflHHX mposeTax) AeNalTcs KEeCTKHMH,
NONYCKAIOUIMMH BHEY3J0BOe ONHDaHHEe IMONEePedHEX 6ajlok HiM
peGep npoesxeil uwactn. IIpoes:kyio uYacTh NPeANOYTHTENBHO
VCTpaWBaTh 6e3 NPONOJNbHBIX 6ajoK, B COOTBETCTBHH c m. 29.
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Prc. 16. CXembl NPOJIETHBIX CTPOEHHil C PelleTHaTHIMH apKami M ¢ 3a-
THIKKAMH:
a—pa3speaHasi; 6—wHepaspeaHas; 8—KOHCOJbHas

32. JKecTKkywo craJieesne300eTOHHYIO 3aTAXKy NPH COOTBET-
CTBylOIeM OGOCHOBAHHH DPEKOMEHJYeTCsl HanpsAraTb, NPHMeHSs
BBICOKONPOUHYIO apmatypy. IIpr MoHTaxke HaBecHO# cOOPKO#
C KBYX CTOpPOH IOC/JEe 3aMBIKaHHsS apKH B CepefMHe MpoJera
1e1eco06pasHO NMPOH3BOAUTL PEryJiHpOBaHHE WIH INpe[BapHTeNb-
HOE HanpsKeHWe ¢ TAaKMM pacderoM, dTo6sl ofa nosca apku
paboTadan LOCTAaTOUHO PaBHOMEPHO.
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Bucsyie H BaHTOBblE CTaJExKeNe300€TOHHbIE MOCThI

33. Bucaune u BaHTOBHIE CTajeXeJe300eTOHHEIE MOCTSHI,
HMEIOLIHe CHCTeMy Kabesell H3 BRICOKONPOYHOH CTali (KaHa-
TOB), ONEPTYIO Ha INHJIOHBI H 3aKPeIVIeHHYI0 Ha KOHIAX, a Tak¥kKe
CTasnexeNe300eTOHHYI0 MM JKeJle300eTOHHYI0 NPOE3XKYI0 dacThb
c GaJKaMH IKEeCTKOCTH, DEKOMEHIYETCH NPHUMEHSITb B aBTOHO-
POXHBIX M HEUIMPOKHX TOPOACKHMX MOCTaX IpH COOTBETCTBYIO-
LIEM TEXHHKO-3KOHOMHUECKOM OGOCHOBAHHM.

Bo BHemHepacHOPHBIX BHCSYHX ¥ BaHTOBLEIX MOCTaX pacrop
nepefaercss Ha TIPYHT @OCPEeICTBOM aHKEPHBIX (YHIAMEHTOB.
B BHCAYHX H BaHTOBHIX MOCTaX C BOCHPHHSTEIM PacIOpPOM HOCJEL-
HUH BOCIPHHHMAeTCS IpOe3Keidl YacCThio ¢ GajJKaMH IKeCTKOCTH;
N0 XapakTepy ONOPHBIX pPeakldi 3TH MOCTH MOTYT OBITH OT-
HeceHbl K OaJiIoYHBIM. BHellHepacnopHble BHCAYHME M BaHTOBbLIE
crajlexkene306eTOHHEIE MOCTHI LeNecoOGPasHbl, NPH HPOUHX PaB-
HBIX YCJIOBHAX, HJISl NePeKPHITHA OOJBIIMX NPOJNETOB, YEM MOC-
Thl C BOCIPHHSITHIM PacIopoM.

34. Jlns BHeUIHEPACNOPHBIX BHCAUYHX KOHCTPYKUHI IieJieco-
06pasHO MPHUMEHSITh CHCTEMBI IMOBHINIEHHOH XeCTKOCTH, obecre-
YHBAIOIIHE MOJYyYeHHEe MHUHHMAJMLHBIX H3rHOaoluX MOMEHTOB
B 6anKaX »KECTKOCTH 1 yBeIHYEHHON aSPOAMHAMHYECKOH YCTOM-
YyHBOCTH. B wacTHOCTH, MOTYT OBITH DPEKOMEHIOBAHH CIELyIOuIle
CHCTeMBI:
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Puc. 17. Cxema BHCSUEro MOCT2 C HAKNOHHBIMH NOJBECKaMH

BHCSYAsl C HAKJIOHHBIMH IOJiBecKaMu (puc. 17);

BaHTOBHIe IIapHHDHLIE;

JIByXUENHbIE BHCAYHE C BEPTHKAJBHEIMH MOLBECKAMH;

OJHOLeNHAsA BHCAYAs C BEePTHKAJLHBIME [OABECKAMH H C
NpHKpenieHHeM Kabens K 6ajKe JXeCTKOCTH B CepeliHe NpoJera.

IIpu cooTBeTCTBYIOEM 0GOCHOBAHHM BMECTO BHCHAYMX CHCTEM
NOBBLIIIEHHOH JKECTKOCTH MOXKHO NPHMEHSTh H ONHOUENHYIO BH-
CAYYI0 CHCTEMY C BEPTHKAJbHBIMH [OABECKaMHU 6e3 [JONOJHH-
TeJbHBIX 3aKpelaeHui,

Ilnsi moBbienns TOPH3OHTAJIBHOM JKECTKOCTH H YCTOHUMBOCTH
B HEOGXOLMMEIX CyuasX MenecO0GPasHO ycTpaHBaTh TOPH3OH-
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TajibHBIE TNPeJBapHTeNbHO HaNpsXKeHHble (GepMbl H3 CTajJbHBIX
KaHaTOB.

35. Bucsuyio cucreMy ¢ Haxk/JOHHBIMH NoABeckamu (u aHa-
JIOTHYHEIE BAHTOBBHIE CHCTEMBEI) DPEKOMEHJYETCS NPOEKTHPOBATH
Tak, uToOBl IOCTOSHHAS Harpyska, yBeJHueHHas YCTpPOICTBOM
:kene306eTOHHOII NpOe3xell yacTH, co3faBaja BO BCeX 3JIeMeH-
Tax pacraxkeHue, GOJbIIee CKHMAIOUHX YCHAHHN, BO3HHKAIOLIHX
B HHUX OT BPeMEeHHOH Harpy3KH.

Eciu nocrosHHas Harpy3ka OKajKercs HeJOCTaTOuHOH, Mo-
KeT GbITh NPHMEHEHO JONOJHHTENbHOe IIpeJBapHTe/]bHOe Hanps-
JKeHHe B BEPTHKAJNBHON TIJIOCKOCTH € YCTDOHCTBOM HHUIKHEro
BCrnoMoraTebHOro Kabens. Korza oToenbHBlE 3JeMEHTH NOJ, fefi-
CTBHEM BPEMEHHO! Harpysku BHIK/IIOYAIOTCS H3 PaboThH, KOHCT-
PYKHIHS JOMKHA GHITh pacCcyHTaHa KaK CHCTEMa C IiepeMeHHOH
paboueil cxeMoiL.

36. Bo BHemHepaCnOpHBIX OAHONPOJETHLIX I TPEXAPOJIeTHBIX
BHCSYHX cTalerkele300eTOHHBIX MocTax 0anki  KeCTKOCTH
TMPENNOUTHTebHE NOJMHOCTBIO0 HJIH YaCTHYHO M3 CTalM, a MJHTA
npoesxell uacTu—mu3 KeaezoberoHa. OO6befiuHEHHEM CTalH H
JKesde3oferona W NpPeIBAPHTENbHHIM HaNpsKeHHeM pPeKOMEeHIyer-
csi ofecneunBaTh 3(P@exTuUBHYI0O PabOTOCHOCOBGHOCTL CTalere-
J1e306eTOHHON KOHCTPYKIMH HA NOJOXKHTEJbHble H OTPHIATEJNb-
Hele wmarmfaionime MoMeHTH. (COOTHOIIEHHS NPOJETOB, BBICOTY
HOHJOHOB, CTPesJKy mnpoBeca Kalensd uejlecoo6pasHO HPHHHMATH
TAaKUMH 7K€, KaK B aHAJOTHUHBIX BHCAYMX MOCTAX CO CTaJbHOH
npoeskell yacTpio. PanioHajbHas BhICOTA OaJKH KECTKOCTH B
BHCSIYEH CHCTEMe C Hak/JOHHKIMH MOMBECKAMW, B BAHTOBBIX mIiap-
HHPHBIX CHCTEMAax M B ABYXUENHLIX BHUCSUHX CHCTEMAax ¢ BePTH-
KaJbHBIMH TOABECKAMH COCTaBJSET OT /i3 A0 /100 MJIHHEL MPO-
JeTra, a B ONHOLENHO! BUCAYEH cHCTeMe C BePTHKAJLHLIMH TOH-
BeCKaMH—OT /g0 0O /50 HJAHHBE TIPOJETA.

37. MuoronpoJsieTHrle BHCAYHE CTajlexene306eTOHHbie MOCTHI,
HMEWInNe HecKOJbKO NPONETOB OJHHAKOBOH MAJIHHH, I1eleco06-
PasHO NpPOEKTHPOBATH BHEIIHEPACHODHEIME C JONOJHHTEIbHBIM
npeaBapuTeNbHO HAUPSAKEHHLIM KabesleM XKeCTKOCTH, COeRMHSIOo-
mHM BepiuuHbl nuionoB (puc. 18). IlpuMerenie nmonuoCThi0 XKe-
J1e306eTOHHBX 6A4JI0K ZKECTKOCTH B MHOTONPOJIETHBIX BHCSYHX
MOCTax OCOGEHHO Iienecoo6pasHo.

Puc. 18, Cxema MHOTOTPOJNETHOI'O BHCAYEr0 MOCTa C Kabemem IKeCT-
KOCTH



38. Buemne6GespacnopHble pafHanbHO-BAHTOBBIE CTaJeXelne-
sobetonHble MocTel (puc. 19,a) DeXKOMEHAYIOTCA B TPeXNpo-
JETHOH CXeMe ¢ OTHOIIeHHeM KpalHero IpoJiera X CpelHeMmy,
paBubiM 0,4—-0,45, npu BejuuHHe cpeJHero mnpoJsera or 80—
100 mo 150—160 m. Bangyu KeCcTKOCTH, MPOE3XKYID 4YacTh H IH-
JIOHBL DEeKOMEHAYeTCsl YCTPauBaTh KeJe300€TOHHBIMH; MOHTaX
HeJecoo6pa3Ho OCYIIECTBJISNTh HABECHBIM CHOCOOOM, YPaBHOBe-
HIEHHO B 00e CTOPOHBI OT KaXIOr'o IHJOHA.
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Puc. 19. Cxempl BaHTOBEIX MOCTOB:
a—paaiiadbHO-BaHTOBAS; 5“"8D3-’7.HCJIBIIO-BBHTOBEIH

HKe/e306eTOHHYI0 KOHCTPYKLHMIO npoe3xell 4acTd ¢ GanKaMiu
JKECTKOCTH MpPeIIOYTHTENBHO [POEeKTHPOBaTh 6e3 mnpenBapu-
TEJIbHOTO HanpsiKeHHS B NPOLOJBHOM HaNpaBJEHHH, HCHOJIb3YS
CKHMAIOHIME YCHJIHS OT BaHT JJS NPeJOTBPAallleHHs NOABJEHHS
B OeTOHe HEJONYCTHMBIX (IO TPEIHHOCTOHKOCTH) pacTATHBAIO-
HIMX HAOPSKEHHi NMPH [AEHCTBUH BPEMEHHOI HArpy3ku. B mpo-
JETHOM CTPOEHHH [OJXKHA OHTL NPeLyCMOTPeHa BO3MOXKHOCTb
peryJiipoBaHNs HATsiKEeHHH BaHT N0 Mepe NpOsiBJIeHHA Aedop-
Mauuil modsyuecTu GeroHa.

BosBhillleHle Bepxa NHJOHA HaJ ypoBHeM Bepxa 6Gasiok cJe-
IyeT NOpHHHMAThL OTF !/s mo /s AJAWHBEL npoJieTa, BRICOTY Ganku
JKECTKOCTH—OT '/ IO !/gp MJIMHBEI TPOJIETA.

Hapany ¢ pannalbHO-BAHTOBRIMI MOCTAMH C 3KeJNe30(GeToH-
HbIMH GalKaMK KECTKOCTH MOryT OBITb panHOHAJbHEL CTaJlexe-
J1e300eTOHHEIe BHeIlIHeOe3pacnopHble BAHTOBLIE MOCTBI ¥ MOCTBL
EPYrHX KOHCTPYKLHUH, B YacTHOCTH, NapaJdelbHO-BAHTOBOII
cucreMbr (puc., 19,6) HIH pasAMYHBIX BAHTOBBIX CHCTEM, B TOM
ylcjie paRHaJbHO-BAHTOBLIE W [apanielbHO-BAHTOBHIE, ¢ Gal-
KaMH JKEeCTKOCTH, BHINOJHEHHBIMH IOJHOCTbIO HJH YacTHYHO H3
CTalld, W C 3Keje300eTOHHOH NMJAHTOH Npoe3Xkell YacTH.
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Pazdean Iil

MATEPHAJIbBI

39. Mapku MNpOKATHOTO MeTajja, NpeLHa3HAUYEHHOTO [IJisi
CTaJIbHBIX KOHCTPYKUMH, 3aKJENOK, BHICOKONPOYHBIX GOJITOB K
TOYEHBIX 60JITOB, a TaKXKe MapKH CBADOYHOH HpPOBOJIOKH, (JIio-
COB M 3JIeKTPOLOB NpuHHMaioTcst coryiacuo n. 382 CH 200-62 u
1. Ne 4.1 raiaset 11-]1.7-62 CHull.

B cranbHBIX KOHCTPYKUHMSX TIJIaBHRIX (epM cranexenesobe-
TOHHBEIX NPOJIETHHIX CTPOEHHH 1eNecoo0GpasHo MPHMEHATh HH3KO-
JIErHPOBAHHbIE CTAJH. YTJIEPORUCTEIE CTaldHM MOTyT OHTH DEKO-
MEH/IOBaHbl Al OTAEJNbHBIX, NPEHMYNIECTBEHHO CBAPHBIX KOH-
CTPYKUHE H 3JeMEHTOB TIJaBHBIX GepM IKeJe3HOLOPOKHBIX
MOCTOB, pPab0Ta KOTOPHIX XapaKTePH3yeTCss 3HAUMTENBHOH 3HAKO-
MePEMEHHOCTHIO WM epeMEHHOCThIO HAMPSIXKEHHH, a TakkKe AJs
3JIEMEHTOB CBsizefi M APYTHX BCIOMOraTeNbHBIX dacredl, rie
NPHMEHEHHE HU3KOJErHDOBAHHON CTalM He HaeT COOTBETCTBYIO-
uero apdexra.

Tosmmua npokaTa H3 HH3KOJETHPOBAHHBIX CTaleil OrpaHu-
upBaercs 40 mm, HCIOAB3OBATH 3TOT MNPOKAT PEKOMEHLVETCH
TOMIUHHOH He Gosee 32 mm.

40. OGriunas (HeHampsitaeMasi) apMarypa NpPHMEHSETCs CO-
rnacuo n. 144 CH200-62; nna paboueit apMaTypsl PeKOMEHILY-
eTcsd MapTeHOBCKas ropsiyexatranas kjaacca All crans mapku
Ct.5 mepuoamueckoro mpoduns no I'OCTy 5781—61.

4]1. Bupbl BBICOKONPOUYHO! apMaTypPBbl, HaNpsraeMoil MexaHH-
4eCKMM myTeM, npuHaMaioTcs mo n. 145 CH 200-62. Oas Toit
BBICOKOIIPOYHOI apMaTyphl, KOTOpasi pacnojaraercsi B GeTOHe,
peKOMeH/JyeTcsl YTJePOAMCTAsT XOJOJHOTSHYTas INPOBOJIOKA 110
IOCTy 7348—55 unu xamaTHasi npoBoJioka cBernas no 'OCTy
7372—55.

YKazaHHAsg BBICOKONpPOYHAs apMartypa HCHOMb3yeTcd, Kak
nNpaBUJo, B MyYKaxX, COCTABJEHHLIX H3 TNapajuiesibHbIX MPOBOJIOK
J160 H3 TOTOBHIX CEMHIPOBOJIOUHBIX HPsIHEi.

B kauectBe BBICOKONPOUYHOI (HampsAraeMofi) apMaTypsl, KO-
TOpas pacmoJjiaraetcsi BHe GeTOHa, a TaKke [Js 3/eMeHTOB B
BHJIe BaHT, Kabesefl ¥ T. A., a B OTAGNbHHX CIydasx H JJA ap-
MaTyphl, pacnosaraemoii B 6eTOHe, NMPHMEHSIOTCS CTa/lbHBIE Ka-
HaThl 3aBOJICKOTO H3TOTOBJIEHHS CO CTaJbHBIMH CePIeUHHKAMI.
KanaTtel peKOMeHAYIOTCS CHHpaJbHBE, NPEANOYTHTENLHO OfH-
nHounoit csuBku no 'OCTam 3064—55 u 3065—55 ¢ yruom 3a-
kpyuuBanus 1:10, 1:12 u s3akpuitoro tuna no I'OCTy 3090—565
unu 7675—55. Honyckawres Takme H APYTHE CTafbHBIE KaHa-
Tl (COrIacHO TexHHYeckHM ykasamusm BCH 71-62).
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B KOHCTPYKUHSX JKENE3HOLOPOMHBIX MOCTOB paspelnaercs
HCNOJb30BaTh KAHATHL M3 INPOBOJOKH [AHAMETPOM He MeHee
3 MM. B KOHCTDPYKUMSAX aBTOJOPOKHBEIX H TODOJCKHX MOCTOB
MOXKHO NIPHMEHSITb KaHaThl, B KOTOPBEIX HADYXKHbIE NPOBOJOKH
HMeIOT JHaMeTp He MeHee 2 s, a BHYTDeHHHe—He Memee 1 ma.

PacuerHble CONPOTHBJIEHHS U JIPYrHe XapaKTEPHUCTHKU CTaJlb-
HbIX KaHATOB cJefyeT NPHHHMATh MO TeXHMYECKHM YKa3aHHSIM
BCH 71-62.

42. Beror B Keje300eTOHHBIX 3JeMeHTax craJjexene3obe-
TOHHHIX TPOJIETHHIX CTPOEHHMH pEeKOMEHAyeTCs NPHMEHSATb Map-
ku 400, a B orzennubx cayyasax—300 uan 500. Odas omoHOMH-
YUBaHUS LIBOB TOMLIMHON Gosee 10 cm menecooGpasHO HCIOJNB-
30BaTh OETOH C NPOYHOCTBHIO, YBeJHUEHHOH npHMepHo Ha 10
70 CPaBHEHHIO C IPOYHOCTBIO OeTOHa GJIOKOB.

43. Jlerkne O0eTOHBI—KEPaM3UTOGETOH HJM Jpyrde BHABI—
PEKOMEHAYIOTCS HPH TEXHHKO-KOHOMHYECKOM OOOCHOBaHHH H
CHEInHaJbHOM COIJIACOBAHHH KOHKDETHOro OeTOHA B KauecTse
MarepHaJia A KeJe306eTOHHMX MJIHT CTalexene306eTOHHBIX
IIPOJIETHBIX CTPOEHHH GOJBIIHX NPOJETOB, HPEHMYILIECTBEHHO aB-
TOJOPOZXHHIX H TOPOACKHX MOCTOB, BO3BOJMMBIX B pafioHax cC
obecrnedeHHbIM NIPOH3BOICTBOM KE€PaM3HTa HJH JPYTHX JIETKHX 3a-
nonHuTenell. Mapga Jerkoro GeroHa AOJKHA OHITh BeIOpaHa B
3aBUCHMOCTH OT NPOYHOCTH HMEIOLIHXCS JIETKHX HMHEPTHHIX Ma-
TepuasoB. PacueTHble COMPOTHBMEHUS H HPYTHE XapaKTEPUCTH-
KH KepaM3HTOGETOHA NPHHHMAIOTCS COrJIaCHO «YKAa3aHHAM 6o
NPOEKTHPOBAHHIO H HM3TOTOBJEHHIO KOHCTPYKIWH aBTOLOPOKHBIX
¥ TOPOACKHMX MOCTOB H3 KEPaM3HTOGETOHa®.

Paszdean IV

ONPELEJIEHHE CHJIOBBIX ®AKTOPOB B 2JEMEHTAX
IPOJIETHBIX CTPOEHMH

OcHOBHBIE MOJOXEHUA WU pacyeTHas cxeMa

44. VsruGaroliie MOMEHTH, YCHJHSI M HaOpsi)KeHUss B 3Je-
MeHTaX CTalexene306eTOHHBIX NPOJETHHIX CTPOEHHH clepyer
B ofIieM ciayyae ONpelensTh CyMMHDOBAaHHEM CHJIOBBIX (akro-
POB, BO3HHMKAION[MX Ha PAa3JIMUHLIX TOCJAE[OBATENbHBIX CTaJMAX
H 3TamaxXx pPaboThl, COOTBETCTBYIOIIMX YCJIOBHSIM BO3BeLeHHS H
3arpy»eHus KOHCTPYKUHH. KoiuuecTBO yacTell MOmepedyHOro ce-
ueHHs, IOCNeJOBaTeNbHO BKJAIOUaeMHX B paboTy, onpeleiseT
4HCJIO CTafull paGoThl NMONEPeYHOro ceyeHusi. BRiloueHneM B pa-
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00Ty IOJf JKeJe300eTOHHOH WJIHTHI CYUHTAETCH MJIH OOBEmH-
HEHHE €€ CO CTaNbHOH KOHCTPYKLHeH, WM HPONOJIbHOE IpelBa-
PHTEJbHOE HaNpsXEHHe ee Ha CTaJbHOM KOHCTPYKIMH Teper
o0befluHeHHeM, a [Jsi BHICOKONPOUHON apMaTyphl—ee HaTA-
JKeHHe.

K xaxpmoii craguu paGoThl OTHOCSTCS CHJIOBBIE (axTopel,
BO3HHKaOIKe Ha 3TOH CTAaAHH OT BePTHKAJbHBEIX Harpysok H
IIpeBAPHTENbHOTO HaNPSIXKEHHUs.

Tlpy u3MeHeHHH CXeMbl KOHCTPYKIMH HJH CXEMBl NPUJIOIKe-
HHsSI HAarPY30K M BO3[eHCTBHH Ha NPOTSXKEHHH OJHOH cTalHu pa-
60THI NOC/IeJHAS JONOJHUTENPHO PacuseHseTcs Ha 3ITambl.

45. BHemHHMH 1Jsi pacCMaTPHBAeMOro IONEPEYHOro CeueHHs
57ieMEeHTa Ha3blBalOTCs CHJIOBHE (DaKTOPHI, yPaBHOBEIIEHHBE 32
TpefelNaMH 3TOTO ceueHHs: W3THOAIONMEe MOMEHTH, OCEBHE
YCHJIHs, TIOLIEPEYHBIe CHJIBI, KPYTslilie MOMEHTH, ONpenesieHHble
JJIs. TIOTIEPEeYHOro cedyeHMs [JaHHOH cTaiuM pabGoTel B LEJOM, a
TaKXKe HaNpsIKeHUs, BBI2HIBaeMble 3THMH YCHJMSIMH H MOMEH-
TaMH.

BHyTpeHHHMH CHJOBHIMM (PakTOpaMu [AJsl pacCMaTpHBAeMOro
TIONEPEeyYHOro CeyeHHs 3JIeMeHTa Ha3biBalOTCsl HanpsXKeHHs], yPas-
HOBellleHHble B Npefesax 3TOr0 CeYeHHs, a TaKiKe YCHAHS H MO-
MEHTHI, BLIUHCJEHHbIE NPHMEHHTEJLHO K OIpelefeHHOH uYacTH
[ONEPEeYHOTO CeyeHHS B XauecTBe PABHOJENCTBYIOIIMX 3THX Ha-
TIPSIKEHHH,

46. Cragmu paboTbl B pacueTHHX GopMyJax 00O3HaueHE!
BEDXHHMH HHIEKCaMH B Buie puMmckux mudp. Kpome Toro, Hc-
TOJMB30BAHHL CleAyIoiie BepXHHE HHJEKCHI:

I—nas culoBHX (akTOPOB OT MOCTOSIHHBIX Harpy3oK H BO3-
IeHCTBHH, BOCHIPHHHMAaeMbIX IIPH BKJAIOUEHHOM B pa6ory OeToHe;

n—JJ18 H3MeHeHUIl Tox AeficTBHeM moJsyuectH GeroHa H 06-
JKaTHS TOHNEPeuyHBIX INBOB CHJOBBIX (DAKTOPOB, BO3HHKAIOIIHX
OT NOCTOSIHHBIX HArpy3ok W BoageficTBuil [1;

Y—pas cunoBRIX (akTOpPOB OT BO3MENCTBHEI ycaaku GeToHa
(c yueToM ero moJi3yuecTH);

T—nns cunoBelX (pakTOPOB OT BO3NEHCTBHI KojJefaHUl TeM-
mepaTyphl (Pa3HOCTH TeMueparyp).

BepxHHe HHAEKCH BHYTPEHHHX CHJOBHIX (PAaKTOPOB HMeEIOT
4epTy CBepXy, a4 BePXHHe HHIEKChl BHEHNIHHX CHJIOBBIX (DaKTo-
poB—uepTy cHH3Y (B chyuasix HEOOXOZHMOCTH OTJHYHTb 3TH
CHJIOBHE (PAKTOPBHI APYr OT ApPYyra H OT CYMMapHBIX CHJOBBIX
(baxTopOB).

Ilpumepr o6osHaueHui:

M —pu3rubatonuii MmomertT I craiuu paGoTHI;

N _—oceBoe ycumue II cragnn paboThl;
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QUn__ponepeunast cuia 1l craguu paGoTel C y4eTOM ee H3Me-
HeHUH (B CTATHYECKM HEOUPEeNHMBIX CHCTeMaxX) OT MoJ3yye-
cTH GerToHa W 00XAaTHA TNONEPeyHHIX LIBOB;

oW —panpsixenue III craguu paGoTel ¢ yueToM U3MEHEHHIT
(B cTaruueckH HEONpPENENHMBIX CHCTEMAax) BHENIHHX CHJIOBBIX
(aKTOPOB OT MOJ3YYECTH GETOHA M 06MKAaTHs MONEPEUHBIX LIBOB.
i 6Ges yuera BHYTDEHHHX HM3MEHEHHH HaNUpPsKeHHH OT NOJ3yde-
cTH 6eToHa M 063KaTHs TNONEpPeyHBIX [IBOB;

oV —panpsikenne IV cragum ¢ yyeToM BCeX H3MeHEHH{ OT
HOJI3ydecTH GeToHa W 06KaTusl [ONEPeuHEIX IIBOB (BHYTPEHHHX B
CTATHYECKH ONPENEIUMBIX M CyMMApPHBIX B CTATHUECKH HeOMmpe-
LeJMHMBIX CHCTEMAX);

o¥'T—BHYTPEHHUE HANPSIKEHHs OT ycaJku OeToHa M KoJeGa-
HHH TEeMIepaTyphl.

47. Ilpm mnocrajsufiHOM ONpefeleHMH CHJOBBIX (aKTOPOB B
pacuerax Ha pasjiMuHble Npe/lelbHble COCTOSHHS M NPH Pasjiny-
HBIX COUETAHHSX HArPy30K ¥ BO3LEHCTBHI NPHUMEHSIOT pacuer-
HEle KOSGMHUMEHTH K HAarpy3kaM H BO3MeHCTBHSIM COrJacHO
nno. 106—108 u 116—I118 CH 200-62 co chaenymomMMH 0CO-
6eHHOCTSIMH:

a) BJAHAHHE ycalku GeToHa YUYHTHIBAETCS TOJbKO B JOMOI-
HHTEJBHOM COYETAHWH HArpy30K M BO3LeHCTBHI;

6) BnusiMe ycagki GeroHa M KoJeGaHuil Temmepartyp (pas-
HOCTH TeMIIepaTyp) OAHOBPEMEHHO C FOPH30HTAJIbHBIMH BpeMeH-
HBIMH Harpyskam# HOIYCKAaeTCsi He YUYHTHIBATh;

B) HOPH pacueTax Ha TPEIIMHOCTOHKOCTb B JONOJHHUTENBHOM
COUeTAaHHH HArpy3oK H BO3[efCTBHI ¢ yyeToM ycagku OeToHa
HAH KoJeGaHHH TeMmeparyp BpeMeHHas BepTHKaJbHasd Harpys-
Ka yuuTeiBaercs ¢ Koad¢uuuentom coueranuii 0,8.

48. Huuamuuecku#i xoapdunuesr (l-4-p) x BpeMeHHOH Bep-
THKaJbHOH Harpyske IpuHHuMaercs corjaacHo 1. 126 CH 200-62:
C yueroM CJeNYIONIHX YKasaHHII.

JLns1 crajexene306eTOHHLIX TVIABHBIX (bepM M CTaJbHBIX CBS-
3efi B NPOJIETHBIX CTPOEHHSX, MMEIOI(#X OETOH TOJBKO B YPOBHe:
npoeskell yacTH (OOBeIHHEHHEIX, CTalelKele300eTOHHBIX CKBO3-
HBIX JIJIS €3[Bl IOHH3Y CO CTAJbHBIMH BEPXHHUMH IOfICAMH, CTaJje-
Xene300eTOHHLIX  MOJNPYXKHBIX TNPH CTalbHBIX  HOANPYrax
HT. I.), a Takxe 1J51 00beAHHEHHBIX 6aJI0K NPOe3kKell yacTH mpu
paboTe HAa MECTHBIH HM3ru6G AUMHAMHYECKHH KO3h(HUUHEHT NPHHH-
Math KaK [/ CTaJbHBIX MOCTOBHIX KOHCTDYKIHEL.

Ias cranexene306eTOHHEIX TVIaBHHIX (epM H CTaNBHBIX CBSI-
3eif B npPOJIETHBIX CTPOEHHUSIX, HMeIOUNX 6€TOH He TOJBKO B YPOB-
He npoesKeH 4acTH (IBYXIITHTHBIX, CKBO3HBIX C JKele300eTOH-
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HBIMH HJH TPYyOOOETOHHBIMH MOsicAMH WJM TOANPYraMH BHe
YPOBHSI npoe3¥kell 4acTH H T. O.), HHHAMHUYecKHi KO3(PdHuIHeHT
YUHTEIBATE B pPasMepe HOJAYCYMMBbI JHHAMHYECKHX KOd(pOhHIMNeH-
TOB, BBIYHUCJAGHHBIX KaK MJIS COOTBETCTBYIOIIHX CTaJbHOH M JKe-
J1e306€TOHHOIl MOCTOBBIX KOHCTPYKIIHH.

IOns xejne306eTOHHEIX IJIAT ¥ 0aliOK MpPOeskell wacTH npu
X paboTe Ha MeCTHBI M3TH0 HE3aBHCHMO OT CTAJBHBIX 3JI€MeH-
TOB JUHAMHYeCKHH KO3(h(HUMEHT NPUHHMATL KaK s JKeJNe30-
6ETOHHBIX MOCTOBEIX KOHCTPYKILHH.

TIpu BBIYMCIIEHMH B 3JIeMEHTAX MPOE3¥KEell YaCTH OCeBHIX YCH-
JIUH 1 M3rHOAI0UIHX MOMEHTOB OT PabOThl COBMECTHO C TJIABHBIMU
tepMaMu AHHamMHuecKuH k03p(HUUMEHT NPHHMMAaETCA Kak [Jis
raaBHBIX (hepM.

49. Pacuernl cranexesie300€TOHHBIX 3JIeMEHTOB CO CIIJIOII-
HOI CTEeHKO#l (umJii CTeHKaMH) BBLINOJIHSIOT, KaK NPaBHio, HCXO-
IS H3 TUIOTe3bl MJAOCKHX ceueHuil. ITogaTauBocTh LIBOB O6BELH-
HEHHS Keje300eToHa CO CTAJbI0 HALJEKHT YUHTHIBATH NPH Iie-
peraye cOBUTAIOIIErO YCHJIHS Yepe3 HECKOJBKO INBOB, IpHMe-
HEHWH CrelHalbHO 3aKOHCTPYHPOBAHHBIX TMOJATAHUBLIX INBOB H
B IPYrHX 0C060 OroBapHBAEMBIX CJIydasiX.

50. Ina HaxoXK[eHHUs] YCHJIHII H MOMEHTOB B 3JeMeHTax Cra-
JIEXKeNe300eTOHHBIX TPOJIeTHRIX CTPOEHHH, CABHUTAIOMIHX H OTPHI-
BAIOIMX YCHJAHI MeXIY JKele300eTOHOM H CTajblo, BHYTpPEH-
HHX Hanps:KeHHil, a Tak:e npH onmpeieleHHH ob6mux nedopma-
nui pa6ora OeroHa NMPUHMMaeTcsd, Kak MPaBHJO, yNpyro#i Hesa-
BHCHMO OT BEeJHMYMHBI M 3HaxKa HanpsxeHuft B 6eToHe. [Ipu srom
B HEOOXOJMMBIX CJy4asX COIJIacHO yKasanusiM nn. 81—91 yum-
THIBAETCSH MOJ3yYecTb GeToHa.

Ilpu onpeneneHMH HANPSKEHHH OT BHEIUHHX CHJIOBHIX (ak-
TOpOB paboTa GeTOHA NPHHHUMAETCS YIPYroH, MIacTHYeCKOU WM
JKe BOBCE HE YYHTHIBAETCH B COOTBETCTBHH C YKasaHUAMH
ni. 114, 125 u 129. TIpu sToM moasyuecTs GeTOHA YUHTHIBAETCS
coriacHo ykazawmam nm. 81—91, a rtakxke nm. 118, 122, 125
u 129,

51. MogyJan ynpyroctu GeroHa E; B pacuerax crajexeneso-
6eTOHHBIX KOHCTPYKIHH ClefyeT NPHHHAMATh COTJacHo 1. 153
CH200-62 u Ta6a. 1 Bo Bcex cayuasX, KpOMe OTOBOPEHHBIX

£ u

B mm. 84, 92 u 125, a xoadPuiuenTH fy=-%= Il TIPOKaTHOH
=0

crajnu ¢ MomyJaem ynpyrocrua E.=2100000 xe/cm?—mo taba. 1.

B pacuerax cranexenesoGeTOHHBIX KOHCTPYKIIHI, HMEIOLIHX

BHICOKONPOUHYI0 apMaTypy HJH TruGKUe BLICOKOUPOUHBIE 3Je-
MEHTH B BHIE BaHT HJH Kabese#, MOLYJIH YIPYTOCTH BBICOKO-
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TaGauna 1

Ynpyrsae xapakrepucTuky OeroHa

Mapxa 6erons Eﬁ, K2lem?2 ny Mapxa Geroua E6' K2lem? "y
200 265000 7,9 400 350000 6,0
250 290000 7,3 500 380000 5,5
300 315000 6,7 600 400000 52

£,
TPOYHLIX MaTepualor £, H xo3pHUHEHTH rz.n=—l—€i HEOGXOMHMO

TIPHHAMATH corJiacHO Tabn. 2, a Tak¥ke m. 155 Cl—f200-62.

Ta6auma 2

YH]JYI"HE XapaKTepUCTHKH BbICOKONPOUHLIX CTAALHLIX 3JeMEHTOB

Bua BHICOKONDOYHON APMATYDHI HJAH 31€MEHTa E . keleu? n

XOJIOJIHOTHHyTaﬂ ONPOBOAOKE; NMYUKH H NPAAH

H3 HEE & v v v v vt v v e e e e e . 1,8-108 1,17
CraneHble KAHATH COHpaidbHble OJHONPSIUbiE

u3 7 u 19 IpPOBONOK M CIHPanbHbie 3aKPHITHIE 1,8-106 1,17
To ke npouue cnHpajbHble H ABYXHPALHbIE . . 1,7-108 1,24
‘To e nBOWHOM CBHBKH . . . . . . . . . « . 1,6-108 1,31

52. B pacuerax cTajexene300eTOHHEIX 3JIEMEHTOB, BHIOJH-
EMBIX B MPEANOJOXKEHHH YHPYTOCTH GeToHa, CJAefyeT MCHOJb30-
BaTb NpUBENEHHbIE K CTaJH TeOMeTpPHYecKHe XapakTeDPHCTHKH
TONepeuHkEX CeuyeHH#l 3THX 3/eMEHTOB.

TlpuBeneHnble TEOMETPHUECKHE XapPaKTEPHCTHKH TOJYYaioT-
€A IpHE yueTe BXOJSAIIEHl B €OCTAB CeUeHHs NJaoHIann GeToma,

. £ .
nopesennoft Ha xKo3pdHUMEHT nl_—?& HIH HAa aHaJOTH4HBI
6

K03 dHuKHeRT coraacHo mi. 84, 92 m 125, u NJAOMWAHLK BBHICOKO-
IPOYHO! apMaTrypsl (ecAu Oma HMeeTcs), NOJENEHHOii Ha KO-

sbduinesT n, = ==

Ey
M reoMeTpHYECKHX XapaKTePHCTHK INOMEPeyHHIX CedeHHH
HCIIOMb30BAHLl CHELYIOUHE 0GO3HaueHuUs:
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F,—nJjomanp NONEPeYHOro ceyeHuss (MJd €ro yactu) k;

2ir—pacCTosiHie 1O BEePTHKANH MEXKIY OBYMS XapaKTepHbl-
MH (u6paMH, TOYKAMH HJIM OCAMM [ H K MONEpPeyHOTo CEUeHHs;

Sjr=Fjzj, —craruyeckuii MOMEHT uyacTH | IONEPEYHOrD
CeyeHHs! OTHOCHUTENBHO OCH &;

J,—MOMEHT WHEPUHH TONEePeYHOro CeUeHHs (MJIH ero
qacTH) &

I o o
W,-,k=7f——nem«1mma, paBHas Ans KpabiHefi ¢(uOPH MO-

LR

MEHTY CONPOTHBJIEHHUS NONEPEUHOrO CEYeHHS.

CocraB momepeuHoro ceyexusi j, kK 0603HAUAETCS COBOKYII-
HOCTBIO CJIEAYIOUIHX HHZKHHUX HHAEKCOB, COOTBETCTBYIOIIMX dac-
TAM CEUEHHS, BK/IIOYEHHEIM B pPAaGOTy H YUuHTEIBAEMEIM B pacdere:

C—CTaJbHasi KOHCTPYKILHS;
a—Oo0LIUHAs NPOJOJBHAst apMmaTypa eje3obeTOHa;
I—BBLICOKONIPOYHAs TPOJOJbHAS apMarypa;

CT—BCsI COBOKYIIHOCTb CTalbHbIX YacTell B [ONMEPeyHOM Cce-

YeHHH,
6—06eTOH, PACIHOJIOKEHHBII B 30He, NPEHMMYUIECTBEHHO CIKH-

MaeMofl BPeMeHHOIl HarpysKoii;

B—GeroH, pacnosOKeHHBII B 30He, NPEHMYLIECTBEHHO pac-

TATHBAEMOil BPEeMEHHOI Harpys3koil.

XapaxTepHble (QUOGPE! [ TONEPEYHOr0 ceueHHs 0603HauaoTCa

CIEeLYIOUINMH HIMKHHMH HHISKCAMH:
6p—xpalinas ¢ubpa GeToHa «O¥;

Bbo—rkpafiaaa ¢ubpa GeroHa «Db»;
B—KpaliHsaa ¢ubépa CTaJbHOTO BepPXHEro [0sica 3MEMEeHTa

CO CIJIOIIHOH CTEHKOI;

H—KpahHaa ¢ubpa CTajlbHOrO HHIKHEro NOsdCa 3JeMeHTa CcO

CTJIOLIHON CTEHKOH.

IIeHTpHEl TSKECTH IONEePevHbIX CEeYeHHil HJIH HX yacTeil 060-
3HAYAlOTCH TEMH XKe HHKHUMH HHZeKcamu (j, k), uto u cocras
WJIH YacTH IIONEPEYHOro CEueHHs.

I'eoMeTpHueckue xapakrepucTury Turia Fg; [4; Ssocr =Fg 26,crs
B KOTOPBIX HCIOJBb3YIOTCS IJIOIIaAM CEYeHMS TOJBKO OeToHa,
ApHMeHsI0Tes Ge3 NPHUBENEHHS K CTaJl.

C cuioBBIMH (paKTOpPaMH MCIONB3YIOTCA TE JKe HHIKHHE HH-
nekcsl I, j, k. Tlpu oGosHaueHUN HaNpPsKEHWUH C;r Ha IEPBOE
MecTO CTaBHUTCS HHAEKC [, omnpenensiomuii ¢ubpy, a Ha BTOpoe
MeCTO—HHIEKC KR, XapaKTepHuaylommii coctaB ceueHHs. Ilpu
0003HAYCHHH HanpsKeHHH ¢;, CYMMAapHBIX [JS HECKOJbKHX CTa-
nuit  paboTHl, HCMONB3YeTCsT TONBKO HHAEKC, OUpPeLesIomuil
¢ubpy.

37



53. PacueTrHas BeJIMYMHA CBeca Kesle300€TOHHOW IIHTHI, Y4H-
ThiBaeMasi B COCTaBe MONEPeYHOr0 CeYeHHS CTaJexkene306eToH-
HOro 3jieMeHTa (CIVIOWIHON GaslKH HWJH TOfCA CKBO3HOIH (hepMb)
H OTCYMUTHIBAEMAaSst B Ka¥KAyH CTOPOHY OT OCH CTaMbHOH KOH-
CTPYKIOWH, NPHHUMAETCsI B COOTBETCTBHH ¢ Tabua. 3.

Ta6auua 3

PacueTHble BeJHMYMHH CBECOB IKEJE300eTOHHOH IJIUTHI

Tnuna I Coec Baﬁgﬁ?:ga cgcenuero Konconwnuiit cpec ¢
B
Boasme 4 B -5 —_
Mewnsme 4 B §+4-6h,; urw no m. 67, Ho
ne Gojee 5~ H He MeHee —
{
8
Boapme 12 C —

Menpme 12 C

YEeHHA:

=

J_I_“:\ﬁ

-2

i e e

§+6h; wunun no m. 67, no
He Oonee C W HE MmeHee

—
l\::l ~

B ra6a. 3, cornacHo puc. 20, NpHHATH caenyoilie 0603HA-

c

NW/ L 7/>$///,

fm'.\

—i—-————-C

B

1

Puc. 20. CxeMa AMs onpeneNieHus pacueTHON IUHDHHEL Keae306eToH-
HOH MJIHTH], y4HTbIBaeMOi B COCTaBe CeUeHH:

B—paCCTOHHHe MEXKIY OCAMH CTaJdbHBIX KOHCTpYKHHﬁ cocen-
HHUX U PAaBHOLEHHBIX IO 2KEeCTKOCTH cTajexenesofeTogHbX 2Jie-

MEHTOB,

C—KOHCTPYKTHBHasa [IJHHA KOHCONBHOTO CBeca IJIHTHL OT
OCH CTaJIbHOH KOHCTDPYKIHH;
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S—NOJIOBHHA IHHPHHBEl JKE/NE300€TOHHOIO peopa HJH BYT4,
a4 NPH MX OTCYTCTBUH—IIONOBHMHA NIMPHHLI KOHTAKTa CTAJBHOIrO
nosica ¢ 6eTOHOM HJIH DPACTBOPOM;

h —cpenuss TOMIIMHA JKeNe300€TOHHON IJHUTHL Ha MNJHHe ee
mpofera WM KOHCOMH (Oes ydera pebpa HIH ByTa);

[—nawHa 1npoJeTa ¢depM—ans riaaBHBIX 6alloK CcO CIUIOMI-
HOM CTEHKON W [IJIf JKeCTKHX NMOACOB HJIH 0alOK XKeCTKOCTH KOM-
OMHNPOBaHHLIX IMIaBHHIX depMm

MJIH pACCTOSIHHE MeXZIy TJaBHBIMH (pepMamH (LIMpHHA XKe-
J1e300€TOHHON NJNTH NMONEPeK MOCTA, Cli OHa MEeHbIIEe PaccTof-
HHS MeX/Jy FTJIaBHBIMH (bepmamu)—IJ5 NONepeuHbix 6ajoK mpo-
€33Kell yacTH,

WJIH JUIHHA TaHeJH—IJs OPOLOJBHEIX 6asloK NpOoe3Kel 9acTH
IPH pacyeTe MX HA MECTHHIH H3rHo.

54. TlonnuBKa, 6eTOH 3aMOHOJHUABAHUS OTKPHITHIX KaHaJIOB
IJIsi BBICOKONpPOUHOHM apMaTypH, oOXHMalolel Xene306eToH,
TOATOTOBKA, W30JISIHs, SAIIMTHBIA cJaoi, acdaapTOBOE MIH 1e-
MEHTHO-0eTOHHOE MOKpHITHE, BepXHee CTPOeHHe >XKeJe3HOJO0pOxK-
HOTO NyTH B COCTaBE PACUETHOrO CTasexKele300€TOHHOTO ceye-
HUSl He YYUTHIBAIOTCS, 32 HCKJIIOYEHHEeM CHelHalJbHO OroBOpeH-
HBEIX CJy4Yaes.

Beron 3aMOHOMNYHUBAHHSA IPOJOJBHBIX IIBOB COOPHOH Kese-
306eTOHHO!l TJIMNTHl H OTKPHITHIX KaHAJOB [Js BBHICOKOIPOYHOH
apMaTypH, o6xuMmawouleil TOJbKO CTalbHYI0 KOHCTPYKLUHMIO H He
ofxuMawlelr xene3obeToHa, a Taxkke PacTBOP 3aMOHOJHUHBA-
HHSI 32KPBLITHIX KaHAJIOB AJsI J1000H BLICOKONPOYHOH apMAaTyphl
YVUHTHIBAIOTCS B COCTaBE PacuSTHOTO CTaJieXKeNe3060eTOHHOrO ce-
uenns. Eciu miomans WBOB HJIH KaHaloB He npesocxorut 10%
ofuie#t nuowany 6eToHa, pasiHyHe MOJYyJel YnPYyrocTd HX Ma-
TepHana M 6eToHa IIHTH JOIYCKAaeTCsl HEe NPHUHMMAaTb BO BHH-
MaHHe.

OGHIUHYI0 TPOMOJABHYIO apMaTypy COGOpHO# Kelle306eTOHHOH
IJUTHL, €CJHM OHA COCTHIKOBAaHA B NONEpPEUHBIX IIBaX, a TaKXe
OOLIUHYIO NPOJOJILHYIO apMaTypy MOHOJHTHOH Ykele300eTOHHOH
TUIUTH PEKOMEHIYeTCd YYHTHIBATH B COCTaBE PacyeTHOTO craje-
JKe/1e306eTOHHOTO CeueHHsI.

Bricokonpounasi IpofoJbHAs apMarypa, oObeJUHeHHad C ce-
YEHHEM, T. €. 3aMOHOJHUYEHHAS B OTKDPHITHBIX HJIH 3aKPHITHIX KAa-
HaJax, HJIH PacloNioKeHHasi OTKPHITO, HO HA[EXKHO NMPHKpenJed-
Has 10 [AJHHE K OCHOBHOH KOHCTPYKUMH J[Jsl NePefayH CABH-
TAlOUIMX CHJI, BBOAWTCS B COCTaB PAaCUeTHOro cCraljexelesobe-
TOHHOTO CEUEHNd.

Bricokonpounasi apMaTypa IINPEeHreJlbHOTO THNA B BHAE
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HPAMUIMMHEHMHOLO 3ieMeHTd, TPHKPEIVIEHHOI'O 110 KOHIAM, HJW
TIOJIHTOHAJIBHOI'O LITMPEHTe/IsT He BBOIUTCS B COCTaB CTajekens-
306€TOHHOTO CEUEHUs] H YUMTHIBAETCA KaK CaMOCTOSITENBHBIN 3Je-
MEHT CTaTHYeCKH HeOUpelelHMOH CHCTEMBL.

55. TIpm onpeneneHHH IEHTPOB TSMKECTH CTaJbHOrQ H IpH-
BeJIEHHOTO CTaJseXesne300eTOHHOrO CeueHHs ocaabieHus 3akie-
NOYHBIMH HJH OOJTOBBIMH OTBEPCTHSMH HE YUHTHIBAwOTCA. Mo-
MEHTBHl HHEPIHH H MOMEHTHI CONPOTHBJEHHSI CTANbHOTO ¥ IpHBE-
IEHHOTO CTajerKeNne300eTOHHOTO CeYeHHs Cle/lyer JJIA BCeX pac-
YeTOB ONpEAeNSATh IO CEeUeHHI0 «GPYTTO».

Haan}Kem—m IO CEUEHHI0O <«HETTO» PEKOMEHLYETCA BBIYH-
CHSITb C HCHOJb30BAHHEM pas3felbHHX KO03(h(DHIHEHTOB ocjaad-
JIEHHSl, YUYMTHIBAIOLIHX OCJa0NeHUs IJIoHniafiedl OTAENbHBIX CO-
CTaBHBEIX yacTell cedeHHsl (TOPH30OHTa/]OB, BEPTHKAJOB H T. A.)
34KJ/JIENOYHBIMH HJIH OOJTOBBIMH OTBEPCTHSMH.

56. TlpenBapuTenbHBIE TIeOMETPHUECKHE XAPaKTEPHCTHKH Ce-
YeHHH, HCIOJb3yeMble NMPH pelleHHH CTaTHYeCKH HeOoNpede/HMON
3ajaudl ¥ HMEIOIIVE ONpejfensiiolllee 3HaueHHe AJI BEYHUCJIEHHS
nepeMelieHuil 4 HEH3BECTHBIX, He JOJXKHB OTJIHYATbCS OT Jeii-
CTBHTE/JIbHBIX TEOMETPHUECKHX XapPaKTepHCTHK NOJ0OPaHHBIX Ce-
yeHu# Gosee uem Ha 309%. Ilpu GosblneM pacxoK[eHHH B reo-
MeTPHYeCKHX XapaKTepHCTHKAaxX 3THX CeueHHH pelleHHe CTaT-
YeCcKH HeONpefeJHMOll 3aJaui [OJIKHO OEITb CKOPPEKTHPOBAaHO.

57. Tlpu pelleHHH CTATHYECKH HEONpeLeJHMOil 3ajaud pac-
UeTHYIO CXEMY CTajexesne300eTOHHOH WJIH CTaJbHOH Hepaspes-
HO¥ 6GaJKH [LONyCKaeTcs NPHHEHMATbh C HOCTOAHHBIMH NO /M-
He NpoJieTa reOMeTPHYECKHMH XapaKTePHCTHKaMH CedeHHI, ecad
MOMEHTH WHEPUHH HeHCTBUTE/JIbHBIX CEUeHHIH Hai IPOMEKYTON-
HBIMII ONOpPaMH M B cepeJHHAX IMPOJETOB OTJIHYAIOTCH APYr OT
npyra He 6oJiee yem B 2 pasa.

58. [lnst rnaBHBIX (depM pelerTyaThiX CTajleykene306eTOHHBIX
NPOJIETHBIX CTPOEHUH, HMEIOIIHX JKeNe300eTOHHYI INIHTY TIpO-
e3xeldl YyacTH C BHEY3JOBHIM ONHDaHHeM Ha TiaBHHE (epmbl
(HermocpenCTBEHHBIM WJIH NOCPEACTBOM 0aJIOUHON KJETKH), IIpH-
MeHSIOTCS] pacueTHEIE CXEMBI PeleTyaThlXx KOMOMHHDOBAHHBIX CH-
creM B cootBercTBHH ¢ mn. 391 um 536 CH 200-62, npenycmarpu-
BAIOIIMMH yueT 2KeCTKOCTH KOHCTDPYKUHH, DacrnojOXKeHHOH B
YPOBHe TNpoe3na.

PemeryaTthie KOMGUHHPOBaHHBIE cuCTeMEl (pHc. 21, a) pexo-
MEHIYeTCsl PacCuHTHIBATbL NO MeTofy cua. IIpu Tounom pacuere
uejiecoo6pasHo MCIIONB30BATH GAJNOUHYI0 OCHOBHYIO (puc. 21, 6)
HIH IapHUPHYI OcHOBHyKL (puc. 21,8) cucremy. B Gajounod
OCHOBHOH CHCTeMe 3a HEH3BECTHBIe NPHHHMAIOTCS YCHJHS B MO-
sice, PaclOJIOXKEeHHOM B YPOBHE, MPOTHBOIIOJOXKHOM YPOBHIO TPO-
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e3fa; B INAPHHPHON OCHOBHOI CHCTeMe—H3rH6allie MOMEHTH
B y3J1ax KeCTKOTO T0sica, PacHOJIOXKEHHOTO B YPOBHe NpoOessa.
Ilpu npHMeHeHHH HIAPHHPHOH OCHOBHOMH CUCTEMB! [Jis IOCTpOe-
HHS JIMHHH BJMSIHAS W3TH0Alomero MOMEHTa B JaHHOM Yy3Je
LOTIYCKAeTcsl HCMOMb30BATh NPHOJMIKEHHBIE METONbl pacuera.

[AVAVAVAVAN

Puc. 21. CxeMbl K pacueTy pelleTYaThiXx KOMOGHHHPO-
BaHHHIX (epm:

a--pacueTHas cxema; H—0ajouHas OQCHOBHAasm CHCTeMa; 6—
wapHHPHAaA OCHOBHAasl cliCTeMa; &—cXema pacueTa Ha Ha-
rpy3ky 1 cramguu pa6oTe

OCHOBaHHBIE Ha yYeTe KEeCTKOCTH TOJIbKO OJHOTO MAHHOTO Y3di
(unn TakXKe M COCemHHX yaJaoB). s aBTOZOPOIKHBIX H rOPO-
CKHX MOCTOB HDP¥ BLICOTE CTaJeXene306eTOHHOTO MNosica MeHee
/10 AJMHBL IaHETH ZONYCKaeTCs NOJL30BAThCS NPUOIHMMKEHHBIME
¢opmynamu m. 537 CH 200-62.
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HopMaJbHele HalpsKeHHs OT BPEMEHHOH BEPTHKAJbHOH Ha-
TPY3KH B JKECTKOM IOsICe, PaclojIOXKeHHOM B YPOBHe Ipoe3fa, pe-
KOMEHIYETCS ONpefeasiTh 10 JHHUAM BJAUSHHSA SAAPDOBBIX MOMEH-
TOB. JIMHWH BJUSHHS SIAPOBHIX MOMEHTOB IeJecoo6pasHOo CTPoO-
WTh JIJ5 CeueHHH, UPOXOIAINHX B CepelHHAaX NaHeJell IJIaBHBIX
tdepM ¥ y KpaeB (aCOHOK TIJIaBHBEIX (epM—CJjieBa H cOpaBa OT
LeHTpa yaJa.

KonudecTBo pacueTHBIX CeyeHHH NOMNKHO GbITh [JOCTATOYHBHIM
OJ5 BBIABJEHHS Xapakrepa OTHOAIOIIHX 3MOP MaKCHMaJbHBIX
HaNpsIKeHHH U MOJydeHus YBePEHHOCTH B TOM, UTO ONpe/eseHbl
HEeBBITOAHBIE CEYEeHHS.

59. Ilpu cooTBeTcTByIOUIeM OOOCHOBAHHH OCEBBHIE YCHJAHS B
2J/iIeMeHTaX penerdaThlx KOMOHHHDOBAaHHBIX (pepM OT NOCTOSIH-
FHX BEPTHKaJbHBIX Harpysox I cragumu pa6GoTH AONyCKaeTcs
onpejensTh N0 MIaDHHPHOW pacueTHOl cxeme, T. e. 6e3 yuyeTa
JKECTKOCTH Y3/0B INOSICa, PAacloJOXKEeHHOTO B YPOBHe Ipoesla.
HsruGawoume MoMenTH B KeCTKOM IIOSICe OT YKa3aHHOf Harpyas-
KM MOTYT OBITb OTpe/lesieHbl KaK.B Hepa3pe3Hofl Gajke Ha JXeCT-
KHX Oomopax ¢ NpoJieTaMH, PaBHBIMH AJHHE HaHeJH TIJIaBHBIX
thepm. Ilpn 5TOM HOMKHO GHITH YUTEHO BJAHSIHME SKCIEHTPHYHOTO
TIPRJIOKEHNST TOPH3OHTaNBHEIX COCTAaBJSIOUIHX YCHJHE B packo-
cax OT yKa3aHwHOH Harpyskm (puc. 21,e).

60. B nmpoJeTHBIX CTPOEHHSIX aBTOJODOKHBIX M TOPOACKHX
MOCTOB C €3[0I0 TNOBepXy, HMeIOIHX KPoMe Keje306eTOHHOH
IJIATBL B YPOBHE BEDXHEro nosica TakXKe H HEH3MEHSeMYIO cHCTe-
MYy IPOJOJBbHEIX CBS3€il y HHXHEro Iosca, CBA3LIBAIOINYIO BCe
raaBHbEe (hepMBI, HJIM HMEOUINX JABe 2KeJe300eTOHHHIE ILIHTH,
pacnpefensTh BDEMEHHYIO BEPTHKAJbHYIO HarpysKky MeXIy TJiaB-
HeIMH (epmamu (ompenensTh Ko3(p(UIUEHT INONepevHOH ycra-
HOBKH) DPEKOMEH/YeTCsl C YYeTOM CONPOTHBJEHHS KPYYEHHIO.

61. TlpocTpancTBenHEle ryiaBHEIE (DePMHL CTajlexKene306eToH-
HBIX KOMOWHHDPOBAHHBIX MPOJIETHBIX CTPOEHHIl C e3[0f NOBepXy,
cocTosiue B TONEPEYHOM CEeYeHHH M3 yyacTKa XKesle306eTGH-
HOM TINTH, ABYX 6alOK KecTKOCTH Y OJHOH pAacloJIOXKeHHOH
MeXJy HHMHM YCHJSIIONIell CTePXKHeBOIl KOHCTPYKIHHM B BHIE IOJI-
TIPYTH, WIIPEHTeNsi UK pemeryaroil gepmer (puc. 22), momycka-
ercst, IPH COOTBETCTBYIOLIEM OGOCHOBAHHH, PAaCCUMTHIBATH KakK
naockne depmbl. OfHako B 3TOM ciydae K0a((QHIHEHTH mome-
PeuHOli YCTAaHOBKH [JISi ONpeNeseHHsi CHJIOBHX ()akTOpPOB OT Bpe-
MEHHOHl BePTHKAaJbHOH HarpyskW HeOOXOLHMMO BLIYMCASTB OT-
IenbHO 475 Gajllok JKeCcTKOCTH (MCXOo[s W3 KOoJudecTBa H pas-
‘MemieHuss 6aJOK 3KEecTKOCTH) W OTAEeNbHO [Jis CTeP?KHEBHIX
KOHCTPYKUME (HCXOAA H3 KOJMHIeCTBA H pasMelleHHs] CTepXKHe-
BBIX KOHCTDPYKIHH).
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62. CoBMecTHYI0 paboTy 3Keje300€TOHHOH IVIHTH Ipoe3kek
YACTH C TJaBHEIMH (pepMaMu B TOPHU3OHTAJNbBHOH IJIOCKOCTH [10-
HyCKaeTCs] He YUUTHIBATh TOJBKO IPH OCYIIECTBJEHHH CHEelHaJb-
HBEIX KOHCTPYKTHBHHIX Meponpustuil (OPraHM30BaHHBHIX IIBOB,
THOABHIKHHIX OMHPaHWN H T. A.), HafeXHO 06ecHeunBalONIHX BHI-
KJIOYeHHe IIPOe3iKell 4acTH M3 COBMECTHOH DaboThl C riaBHBIMH
depmamu (cm. m. 3).

’\ ______ P— — < — — =

]
<

Puc. 22, Cxema npocTPaHCTBeHHOiI (epMBI CTajerKese300eTOHHOTO
OPOJIETHOTO CTPOEHHSA:
]—cBA3N; 2—cTepikHeBasg KOHCTPYKIHS

63. Ecnu mepefaya COBHTAaOIIMX YCH/HI MeXIY TJaBHBIMH
depMaMH H KOHCTPYKUHSMH MpOe3¥Xel YacTH OCYIIeCTBJSETCS
mocJie[0BaTebHO UYepe3 HEeCKOJbKO HIBOB OObelHHEHUs ene3o-
0eTOHA U CTalH HJIH HMEITCH IUBH NOAATJIHBON HENJIOTHOH KOH-
CTPYKLHH, HJIH OTCYTCTBYET HeENOCPeLCTBeHHOe OObelHHEeHHe
MeXIy OCHOBHOM 3Kesie300eTOHHO! NJHTOH ¥ IMiaBHEIME (hepMamH,
HaAJeXHT YYHTHIBATh BAMSAHHE CABHUTOB Ha pacnpejielleHHe CHJO-
BBEIX (DaKTOpPOB. BiHsiHUEe CABHIOB [ONyCKAaeTCs YUMTLIBATH NPH-
G/JHKEHHO, BBOAS TPH IMOACYeTe NpPHUBELEHHBIX TeOMEeTPHYeCKHX
XapakKTepHCTHK CTa/éxkKene300eTOHHEIX  TONEpPeuHbIX CeyeHHH
K03 GHUHEHTH ko, <] K TIOIAAsiM TeX uacTefl IIOMEPEYHOro
CEUEHHS, KOTOPHIE BOBJEKAIOTCS B COBMECTHYIO pabOTy uepes mo-
IaTAuBBle HA COBHT BBl H KOHCTPYKLHH.

Ilpr HemocpeACTBEHHOM NJOTHOM OOBEIHHEHHH Kese300e-
TOHHOH IJIHTHL C TJIaBHBIMH (epMaMH H HaJuyiH 00beHHEHHBIX
NPOLOJBHEIX §aJjioK, BOBJIEKaeMBIX B COBMECTHYI0 paboTy ¢ rias-
HBIMH (epMaMH uepe3 KeJle300eTOHHYIO ININTY, KO3(dunueH-
Thl Rppp BBOASTCH K IJIOHIANSIM ITTOTIEPEYHOTO CEUEHUS CTaJbHBIX
9JIEMEHTOB IMPOLOJBHBEIX 6asoK.

Ecau HenmocpencTBeHHOe 06BbefHHEHHE OCHOBHOI iKejesofe-
TOHHOI NJUTHL C IJaBHHEIMH (epMaMH OTCYTCTBYeT M mepefaua
CABUTAIOMWIHX YCHJIHH OCYIHECTBASETCS TOPH3OHTAJbHBIMH [NHA-
(parMaMH HJIH CHCTEMOI CBsidell, WJH NONEPeYHBIMH OGaJKamH,
k0ohhHIHEHT Ry, BBOISTCS:
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a) K MJOWIALU NMOMNEPEYHOro CEeueHHs ¥KeJle300eTOHHOH NJHTH
(Bxuioualoniefi apmaTypy u TPOMOJBHBIE OGasNKkdH, KOTAa OHIL
HMeIOTCH) —INIPH pacmpeXesieHHH YCHJIMil OT BePTHKaJbHHIX Ha-
TPY30K H OT HaTSIKEHHSI BBHICOKOMPOUHOI apMaTypHl, 3aaHKepeH-
HOHl Ha CTalbHO#l KOHCTPYKIHH;

6) K mJoWaJ{ IONEPEYHOr0 CeYeHHsI CTaJbHOH KOHCTPYK-
UHM—MPH pacnpefie/leHHd YCHJH OT HATSKeHHs BEICOKONpPOU-
HOH apMaTyphl, 3aaHKePEHHOH Ha IKeJe306eTOHHOM IIHTE.

Koadduuuents £,,, HONyCcKaeTcsi ompenetsiTs NPHOIHIKEH-
HBIMH pacyeTaMH COBMECTHOI PaGoOThl mpoe3iKell 4acTH H TJaB-
HBIX (epM NON e[MHHYHOH paBHOMEPHO pacmpeje/leHHOH Bep-
THKAJBHOH Harpyskoif JMu6o 1O SKCIepPHMEHTAJBHBIM JAHHBIM.
Ecnu xene3o6eToHHAs MaHTA [OBeNeHA HEMOCPEACTBEHHO [0
CTaNbHHIX 3JIeMEHTOB H BBIUHCIEHHE R, 3JeMeHTapHHIMH MEeTO-
JlaMH CTPOHTEJIbHOH MeXaHHKH HEeBO3MOKHO, paspeluaercs mnpH-
HHMAaTb R,q,=0,9.

64. OceBoe ycuine B XeJe300eTOHHOM MJIHTE OT COBMECTHOIT
pabotel ¢ raaBHbIMH (depmaMu B O6IIeM clyiae NpH OOGBIYHOH
apmaType IpHHHMaeTCs

A’Ea= (FB +n1Fa) OB,c16,

NpH BHICOKONPOYHOH apmaTtype—
12
Now=(Fs 4 Fu) ers.
U

Ecnn xenezoferoHHast mjuTa ONHPAETCs HA IJaBHbie (epMbL
He HemocPe[CTBEHHO, a TOJBKO yepe3 GajOuHYIO KJIeTKY, Hanps-
JKeHMe B IIHTe OT o6uero usrnba ee B BEePTHKAJNbHOH MIOCKOCTH
COBMECTHO C I'IaBHBIMH (pepMaMi HONYCKAETCS He YYHUTHIBATH.

Ecsau nnuta He obbefuHeHa C TJAaBHBIMH (epMaMH 1O Bceil
IJIVHEe H MOKET PAacCMaTPHBATHCS KaK CAMOCTOSTENbHEI 37eMeHT
KOHCTPYKLHH, TO B Cliydae, KOTAA DPacTATHBAIOIlee HampsKeHHe
B GETOHe NJIHTH Op,ct5 OT ycHaus Np, XOTS GBI IDH OJHOM HEBHI-
FOHOM 3arpy:XeHHH HJIH COYeTaHHH Harpy3ok JaHHOrO pacuera
(IPOUHOCTH HJH TPEUIMHOCTONKOCTH) MNPEBOCXOAHT pacyeTHoe
CONPOTHBJIeHHe GeTOHa paCTSKEHHI0 R,;, BCe PacTATHBAIOLIHe
OCeBEIe YCHJIHS B JKeNe300eTOHHOH MiHTe (KPOMe BHYTPEHHHX
TEeMNepaTypPHLIX II YCaJOUYHBIX) YMEHBINAIOTCS H NPHHUMAITCH
He MO NPHBeJeHHOfl MIOMIafM MJIHTH, a TOJbKO TO IJIOMIALH 1pO-
nonpHOM apmarypsl. [Ipn oGwiuHOl apmartype!

N, =n,F 65 cr.

! O6o3HayeHHS MOACHEHH B 1. 52.
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COOTBETCTBEHHO KOPPEKTHUPYIOTCS H CHJOBBIE (AKTOPH 8
CTalbHBIX TIOSICAX.

JanHoe ykasanuHe pacOpocTpaHsieTcs TakxXKe W Ha IpeJBa-
PHUTEJBHO HanpsiKeuHyio nauty. Ilpu sTOoM B Benuuunax N yuu-
THIBAETCS yCHJNE TNPEeABAPHTENbHOTO HAalpPsXKEeHH.

Ecan xeneso6eToHHAs IJIHTa O6bedHHEHA C TJIaBHBIMH dep-
MaMH IO Bcell AJIMHe, OHa He paccMaTPUBaeTCs KakK CaMOCTOf-
‘TeJBHBIH 3JIEMEHT, H YCJOBHS BHIKJ/IIOYEHHsT H3 paboThl GeroHa,
B CJydae HOSABJEHHS B HeM pPacTATHBAIOUIHX  HAaNPAXKEHHH,
pernamentupyloTes nm. 114 u 122,

65. CusoBble GakTOpPBI OT MECTHOTO H3rHOa B Kelie300eTOH-
HOW NJIHTE NPOoe3xKeli yacTH, ONHpAIOIUeHcs Ha TJaBHble OalKH
CO CILIOWIHOH CTEHKOIl, JKecTKHe Hosica HJAH DalKu IKeCTKOCTH
CKBO3HEIX TJIaBHBIX (epM, Nonepeunble 6ajkH, NPORONbLHEE GaJ-
Ki (H2a OLMH MJM HECKOJIbKO BHAOB I[epPeulC/JeHHHX HEeCYNIHX
KOHCTPYKLHI B JIOOBIX KOMOHHAIHSX), ONPENeNsIOT:

KaK IJa GaJouyHoi MJINTB—INPH OTHOIUEHWH CTOPOH, PaBHOM
WiK 60JbIIeM 2;

Kag AJS OJAUTHL, ONepTOl IO KOHTYPY,—MPH OTHOWIEHHH CTO-
POH MeHBIIEM 2.

PacnpefieieHHe BpeMEHHOIl BEPTHKAJIbHOI HATPY3KH Ha IJIH-
Ty TPHHHMAaeTcs:

JJIS1 KeJe3HOJOPOXKHBIX MOCTOB C MOCTOBEIM HOJIOTHOM Ha
Gannacre—coryacHo 1. 4 npunoxenus 9 x CH 200-62;

AJIs1 aBTOJOPOKHBIX H TOPOLCKHUX MOCTOB—COTJIACHO M. 7 TpH-
noxenus 10 x CH 200-62.

66. B pacueTHHIX cxXeMmMax IJINT mpoe3xKell yacTd AJsl Onpefe-
JIeHHsT CUJOBBIX (DAaKTOPDOB MeCTHOro m3ruGa B HEOOXOZHMBIX
clryyasix [OJIKHA YUATHIBATBCA BepTHKaJbHAs MOLATJIHBOCTb
11 JKeCTKOCTh DM KPYYEHHH TeX HeCYUIHX KOHCTPYKUHH, Ha KOTO-
PBlE omHpaercs IJIHTA.

Ing perynsipHbIX 6allOUHBIX ILIMT, T. €. TaKMX OaJOuHBIX
TIJINT, KOTOpble ONHPAIOTCs HA OIHHAKOBBIE II0 JKECTKOCTH He-
cyuiue XKOHCTPYKIHM H HMEIOT DaBHbIe NPOJeTHl (HIH OJHH IpO-
Jer), CHJOBHe (AaKTOPEL OT MECTHOro H3aru6a OmnpefesioTcs
TIPUGJIMKEHHO COTJIACHO «TeXHUUYEeCKHM YKasaHHSM IO Pacyery
GaJloyHBIX MJIHT npoe3xel wacth mocroB» (BCH 58-61), npu-
uyeM H3rHbamInie MOMEHTHl NPHHHMAKTCS mo Ta6ua. 4.

B Taba. 4 npuUHATH chaemyioliyue oOO3HAUEHHS:

M, —mu3rnbalomuit MOMEHT B KOPHe KOHCOJIH;

Mo—yclnoBHBIH HAaHOOJBINHE H3THOAIOIIHAH MOMEHT OT Ha-
TPY3KH Ha IUIHTY B NpPOCTOH GaJjike NIPOJIETOM, PaBHBIM pacueT-
HOMY HpOJIeTy NJIHTH b;

D
w:O,OOI—G—]——napameTp KECTKOCTH B cM?;
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Tadauuna 4

Harnbaomue MOMERTEI B GaJOYHEIX NAMTAX NP PAaSAHUHBIK
napamMerpax MHeCTKOCTH

Cuctema nanTH Pacuetnoe ceyenue w <30 w=230--100 w>100
y npoMexyrouHsix| —0,8 M, —0,8 M, —0,8 M,
6asox 40,25 M, + 0,25 Mg 40,25 M,
Hepaspesuast o —0,8 M, —0,65 M, | —0,54,
mHOTONpOMeTHas | ¥ KPaHHHX Ganok — M, 0 — JK ¢ M
B Cepenuie -+0,5 M, 0,6 M, —0,7 M,
nposeTa —025 M, | —025AM], | —0, 25 M,
— — 0,65 M —0,5 M,
y Ganok _0_’%11\:10 0—,6Mh- 0 M, 0
OnxonpoxerHas
B CepenyHe
ﬁpOJIeTa +015 MO +016 MO +OJ7 Ml)

b—pacuerHrlii npoJieT NJMTH, NPHHEMAaeMBIl PaBHBIM pac-
CTOSIHUIO! B CBETY MEK/IY HECYHIMMM KOHCTPYKIMIMHE;
Eﬁﬁi
12(1—&*@
8,—TOJIIUHA IIJHUTHL;
ng==0,15—xkospdunuent Ilyaccoma wmaTepualna IJIHTH;
G—wmopynb YNPyrocTH Martepualia Oalkil TUpH csure (A1

crany G=840000, nns1 Gerona G= m

I.—MOMeHT HHEepPIHH ceueHHS OaJiK¥ NpH KPydeHHH.

TIpu BuluMC/AEHHH MOMEHTa HMHepIUHHM ceueHHS GalKH Keje-
306eTOHHAN MAHTA (NpHUBefEHHAS K CTaJH, eClH HMEEeTCH CTajib-
Has 6GaJika) BKJIIOYAeTCAd B COCTAB CeueHHSI TOJLKO HENOCpei-
crBenno Haj Oankoh (BMecTe ¢ pe6poM), a NMPOJNETHLIE M KOH-
COJIbHBIE YIACTKH IJIMTHL B COCTaBe CeueHHs He YYMTHIBAIOTCH.

JI7I HeRaMKHYTOTO CedeHHS M3 JIHCTOB

oyl

TAEe ¢—UIMpHHA H 0-—TOJIIHHA JIHCTOB.

—IUAHHAPHYECKAas IKECTKOCTh NJAHTBL B KeCi,

?

1 PaccTosinve B CBeTy NPH CTaJbHMX GanKax HUSMepsieTcss MeXAy KDPOM-
KaMu pebep JKeCTKOCTH, a €C/MiI OHH OTCYTCTBYIOT (HAIPHMED, B JBYCTEHYATHIX
fanKax) —Memy CTeHKaMH.
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Dansi HepaBHONPOJETHHX OaJlOYHBIX NJAHT, a TaKxe I[JIUT,
OmUPAINMXC Ha KOHCTPYKIHH DasHOH IKECTKOCTH, PacUeTHYIo
cXeMy JoNycKaeTcs NPHHMMaTh B BHZe 6Ganakd, ommHpaiomeiics
Ha YKECTKHE MM NOJATJHBHIE ONOPH, HE CONPOTHBJISIONIHECH MO~
BOPOTAM ONOPHBIX CeueHHH miauTel (pHC. 23). Pacuerneie mpo-
JleTH HepaspesHoH MJMTH GepyTcss NPy 3TOM PAaBHBIMH PacCTosi-
HHSIM MEXIY OCAMH COOTBETCTBYIOWIHX HECYHIHX KOHCTPYKI[HIL

I I
’ 2% Z Z oy
rre P g

Puc. 23. Pacuernasi cxema 1Kene306eTOHHOH MUIHUTSHI,
onypawmefics Ha rJaBHele (epMBl M HA NPOLOJbHLIE
Gasiki npoeszcell yacTn

Tlpu onuMpaHHH{ IJIHTH Ha NOUepeyHble MJH NPOXOJbHBE OalKi,
paccMarpHBaeMble B KauecTBe IOJATJIHBBIX ONOP, PACYeT LOJIKEH
OLITb BBINOJIHEH HE MeHee 4YeM [IJf ABYX HOJOC IUIUTHL {C HaH-
MeHbIIeH H HauOOJbIIEel NOAATIMBOCTHIO OINOP).

67. Msru6Gawoipe MOMEHTHL OT MECTHOrO u3THGa B OOBEXH-
HEHHO#1 (WJIM Xee300eTOHHOH) NpOJoJbHON GaliKe, ONHpalOIIed-
cs Ha monepeynble Ganku uaH (GepMBl (momepedHble CBA3H),
PeKOMEHYyeTCsl onpefefsaTh KaKk B Hepa3pe3Hol 6allKe Ha ympy-
rocMemamlmuxcs onopax. IlogaTauBOCTh yHPYrocMellarluxcs
OTIOp NPHHHMAETCs] N0 NPOrH6y momepeuHo# Ganxu (uau (hepmer)
OTHOCHTEJBHO IIaBHHX (epM. IIpu nocTosHHON [NJHHe NaHeIu
narubaimonge MOMEHTH B NPOJOJbLHOI GasKe paspeliaercs HpH-
HEMaThb PABHBIMH B cepenube namenu —0,8M, mias aBTOfOpOXK-
HBIX ¥ My ANS XKeNe3HONOPOKHBIX MOCTOB, a Hal IPOMeExXy-
TOYHOII momepeunoi Gankoit wan Gepmoit paBupMH —O0,6M,,
roe My—m3rubawomuii MOMEHT B CEpPelHHe NPOJeTa TPOAOIb-
HOlt 6anKH, paspesaHHoOl Hapm nomepeuHbIMH OankaMmu (wiaH dep-
MaMH).

B cocras ceuennss oGbeJHHEHHO NPOJOJBHOH OalKH BBOLHT-
€5 Y4acTOK Keje300eTOHHOM IMUTH miowmwanpio Fg==1n,F, :;Z:,
HO He GoJee yem no n. 53. OGosHaueHHs 3[ieChb COOTBETCTBYIOT
n. 52 u puc. 24.
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68. [l1st GanouHOi KenesOOECTOHHOM NJIHTEL, PaGOTaOIeH Ha
MECTHRIH H3ru6 B IONEepeyHOM HAIpaBJEHHY, NOMYyCKdeTcd He
CYMMHDOBATh IeOMeTPHUECKH CHJIOBHE (PAKTOPEI OT MECTHOrO
u3ruba U OT COBMeCTHOH PaGOTH C IMIaBHEIMH (epMaMH B TPO-
IONBHOM HanpaBJIeHHH,

26

~ L ' [
‘ 777F,
wf /////%;_Z : ?/;:g_////A 3

Puc. 24. Cxema 1asi OnNpefiefeHHA IMHPHHEL Keae3o-
feTowHOl MJHTH, BBOAHMOH B COCTAB CEYeHHS HpO-
nonbHON Ganku

Tlns OanounOi Kene300eTOHHOH TJMTH, padotawomed Ha
MECTHBIH M3TH6 B MPOLOJBHOM HalpaBlieHHH, a Takxke IJA HpPO-
NONbHLIX GalloK Mpoes3Keil 4acTH CHJIOBBEe (DaKTOPHI OT MeCTHOTO
u3ru6a JOJMKHBE GHITh ajre6paudeckH NPOCYMMHDPOBAHBLL C COOT-
BETCTBYIOI{MMH CHIOBBHIMH (DAKTOPAMHM OT COBMECTHON paGoTH
C IJTABHBIMH ()epMaMH B 3TOM Ke HanpasjieHud. KospQHUuHeHTH
neperpyskd, Kak ¥ KUHAMHYECKHI Ko3(pohHuueHT (cm. M. 48),
NPH BHIYHCJEHHH CHJIOBBIX (DAKTOPOB OT MECTHOTO M3THOa H OT
COBMeCTHO! paGoThl ¢ raaBHBIMH ()epMaMi NPHHHUMAIOTCH He3a-
BicumMo. Oamako ToJNOXKeHHe BPEMEHHOH BePTHKaJbHOH Harpys-
KU TpH onpejeleHnd OGOHX 3THX CHJOBBIX (AKTOPOB HOJIKHO
O6bITh OJHHM I TeM JKe, HEBBITOAHEIM [Jsi WX COBMECTHOTO [efi-
crBus. B pacuere 6e3 JHHHH BJUSHHSA, TO3BOJSIONIE]l YCTAHOBUTH
TAaKOEe HEBBHITOJIHOE MOJOYKEHHe, AOmycKaeTcs BBIUUCHANTL B 3a-
nac 3TH CHJIOBHE (PaKTOpHl NPH ABYX HE3AaBHCHMEIX TOJOXKEHHSX
BPeMeHHOI BepTHKa/JbHOI HarpysKH, Kaxjoe H3 KOTODHLIX He BHI-
TOAHO [JS OLHOTO CHJIOBOTG ¢(haKropa.

69. MaruGalomuli MOMEHT B CepefiliHe TIpoJieTa CTalMbHOI,
o6beAMHEHHO!N HJIH Xefe306eToHHOH monepeunod Gasiku (dep-
MBI} B JKeNfe3HONOPOXKHBEIX MOCTaX DEKOMEeHAYeTCsi NPUHHMAThb
Kak B paspe3Hoil f6alKe ¢ [POJETOM, PABHEIM PACCTOSHHIO MeXK-
Iy OCSMH TJIaBHBIX (epM, He3aBUCHMO OT Ha/JHUHs NONepeyHo#
pamel. B COOTBETCTBYIOIIHX KOHCTPYKLUHSX aBTOLOPOKHBIX H TO-
POACKHX MOCTOB 3TOT H3rHOAIIINH MOMEHT OlpefelseTcsi H3
pacuera IONEpPeuHOil paMEl.

Onopaniei (no ocu rnaaBHON ¢epMBl) H3THOAONIME MOMEHT
CTaibHOH, O6BLeRHHEHHON HAN 3XKese300eTOHHON monepeyHol GaJ-
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ki (Qepmbl), JKeCTKO NPHKpEmJeHHOH K riaBHO#l ¢epme, pexo-
MeHILyeTcsl ONpeleNsTe H3 pacuera nonepeuHoit pamsl. Ilpu
IBYCTEHUATOM KOHCTPYKIHMM CIVIOIIHON TJIaBHOH GajikKH HIH
ZKECTKOTO MO0ACa HANJEeXHT YUUTHIBATh CONPOTHBJIEHUE KPYUEHHIO,

Onopruifi (mo ocu raaBHOH (epMbl) H3THOANOINHI MOMEHT
nonepeuHo#t Ganku (epMbl), XKeCTKO UPHKPENNICHHON XK OXHO-
CTeHYaTOMY 3KeCTKOMY NOsCy CKBO3HOH TIJaBHOH (QepMEl BHE
y3Ja Wid K ONHOCTEHUYATO# IJ1aBHOHM Oanke HeGOJBINOH BBICOTHI,
JONycKaeTcss NPHHHMATh PABHBIM HYJIO,

WaruGaromuli MOMEHT B NpHKDPENJIEHHH HONepeyHoli Galakd
K TJIaBHOH (epMe BHIYHCJASETCA C YHeTOM CMELIEHHS IeHTPa Npu-
KpemJieHHsl OTHOCHTENbHO OCH IJIaBHOH (hepMHL

Vuyer ppenBapuTensHOro HANPSANKEHWs ¥ PerydupOBanHusg

70. Ilpu perynupoBaHHH CHJIOBHIX (DAKTOPOB M3MEHEHHEM CXe-
MBI KOHCTPYKLUMH B XOJe 3arpPyKeHHs ee INOCTOSHHOH BepTHKANb-
HO# HArpysKkoi cTafuWu paboOTHl PaCUJeHsIOTCH Ha 3TamHl, co-
OTBETCTBYIOIHE CxeMaM KOHCTPYKIHH. CHIOBble (aKTOPHl KaiK-
ol crairy paGoTHl BLIYHCHASIOTCS TOSTANHLIM CYMMHDOBAaHHEM,
B YACTHOCTH:

M= Mss 4+ Mg - . . . 4 M,
MU= Mee - Med+ . . . — MU M4 Me.

TIpn peryJ1MpOBaHHH CHJOBBIX (DaKTOPOB CMEIIEHHEM OIlOp-
HBIX 3aKpemjieHuH, a TaxkXe NPH BHENIHEM TPeABapPUTENbHOM
HanpsKeHHW (HanpHMep, HaTAXKeHHEM aHKEPHEIX TAT M APYTHM
crnoco6oM) cHIOBHIE (DAKTOPHI OT PEryJHPOBaHHs HJIH NpeABapH-
TeJIbHOTO HAaNpsAKeHHs BLIUMCASIOTCS OTHENbHO H CYMMHDYIOTCH
anre6pavuyecku ¢ CMJIOBHIMH (DaKTOpaMM COOTBETCTBYIOLIEH CTa-
JIuu paGoTH. B uacTHOCTH, NpW PEryNUPOBAHUH MM NpefBa-
puTeIbHOM HanpsKenud Bo II cragmm paGoTH cHJIOBHE (akTo-
pel 6YAYT paBHATHCH:

M= Met -+ pen,
MILs — Mell _ pfon + Mr+M“ + Ma,

Ecnn mpeABapHTe/IbHOE HalpspKEHHEe OPOH3BOAHUTCS mepepac-
TpefleNleEMeM H3THOAIOIMX MOMEHTOB MeXIy CTafMusMH PaGOTH,
OCYILECTBJISIEMBIM BHIF'MGOM CTAMBHON KOHCTPYKIUH M OOKATHEM
&KeJe300eTOHHON TIHTHL BO BpeMsi CHSITHsI BHICHOGAION[HX YCH-
auli nocsie oObeNVHEHHS Kene306eTOHa CO CTanblo (H3MeHeHHeM
OTMETOK Ha IHOCTOSIHHEIX OHOpAax, NMpiMeHeHHEM BPeMEeHHLIX OMop
WY BPEMEHHOrO WINpPeHreas ¥ T. O.), H3rHOA0WHil MOMEHT npei-
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BapHUTE/NbHOrO HampsilKeHHsi (Bbru6Ga) nepepaerca u3 I craguu
Bo Il cragmio paborel (npu nByx cragusx). Takum oGpasoM,

M= M8&t 4 Mo — M,
MUn— Mell Mo 1+ Mr - M™ - Ma,

BepxHue HHIEKCH HMEIOT CJELYIOU[He 3HAUEHHS:

r—peryJHpOBaHHEe HJIH NPeJBADUTENbHOE HAaNpPAKEHHE;

gl, ga, gb u T. A.—NOCTOSIHHBIE BepTHKAJbHEIE HATPY3KH CO-
OTBETCTBYIOIIUX CTaAW#l M 3TanoB paboThHl;

J—BpeMeHHBEIE BePTHKaJbHbIE HArpy3KH;

on—ormanybka K ApPyrHe yCcTPOHCTRA, HCHOJb3YeMBie NpPH 3a-
MOHOJIHYHBAHHH.

OcranbHble BEpXHHE MH/IEKCHL MOSICHEHH B II. 46.

71. 1lpy npeABapHTeNLHOM HaNpPsIKEHHH, OCYIIECTBJASEMOM
cmocoGoM 003KaTHa Xene300eTOHHON IJIHTHL TOPH30HTAJbHEIMH
IOMKpaTaMH A0 OoOBelHHeHHS Kene306eToHa CO cTalblo (CM.
puc. 4), cunoBee (axTOphl TUPEABAPHTENBHOTO HANpPAXKEHHS
nepefaloTcs Ha pasfenpHo paboTaoliHe CTalbHYI0 H IKeJe30-
GEeTOHHYIO YacTH KOHCTPYKIHH, HO YYHTBIBAETCH TPEHHE MEexIy
wumn. Kosdduuuent tpernns f Gepercs B 3aBHCHMOCTH OT Mpe-
ZLYCMOTDEHHEIX HOPOEKTOM OcoGeHHOCTell MmBa MeXAY mene3o6e-
TOHOM H CTajbl0 B HEPHUOJ, TPELBAPHUTENHHOTO HAaNpAXKEeHHUS.
Amopa yCHaui MpelBapHUTEeNbHOTO HANpsKeHHd B GalKe NDHHH-
Maercst napaBosnyeckoit (puc. 25), IpHYEM B CEUEHHH YCTAHOBKE
IOMKpPaTOB VCHJIHE NPEABapHTENBHOr0 HANpSIKEHHS PAaBHO

r r

max = P max =gy Z6,c,

B CeyeHHsIX ynopoB
r r
NO == llM fgml s MO == ( M fgrm ) Z6,c

rae P,,—pacueTHoe YcHIHe OT NOMKPaTOoB Ha OAHY OaJKy;
g.x —HATPy3Ka OT Beca IUIMTHL Ha | noe. i Gankd;

T—HJIHHE yuacTKa IJIMTBL OT AOMKpaTOB A0 yrnopa.

OcransHpie 0003HAueHMs HNOsSICHeHB B nm. 46, 52 u 70.
Ilpu nByx cragusx paGOTH BTOpas CTafus HEJHTCS Ha [Ba
3Tana, COOTBETCTBEHHO CHJIOBHIe (HaxTophl OYAYT DaBHHI:

Me=M* + M,
M‘I:hz —_ /Mr' Ila_ Nr Méla — 0; Ntlim — N’;
“"“ Mgll Mon—{—Mn'-f—M’l,
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Puc. 25. Smiopa ycuanmit npenBapHTEJbHONO HANPSMKEHHS npu OO0Ka-
THH JKeNe306eTONHOl MANTH FOPH3OHTANLHEIMH JOMKpAaTaMi

72. Ilpu npelBapHTEJbHOM HANPSIKEHMH CHOCODOM HATSXKe-
HUsI BBICOKOTIPOYHO¥ apMaTypsl CHJIOBBIE (haKTOPBL OT MpeaBa-

PUTENLHOrO HANPSiKeHHS YYUTHIBAIOTCS B OJHOM H3 CJAEAYIOIMIHX
BapHMaHTOB:

B CaMOCTOSITeNIbHOI CTaaHH PaboThi;
B 3Tamne COOTBETCTBYIOMIEH CTaguil PaGoTH;
B CQOTBETCTBYIOUIEHl cragni paBoThl 63 BHIAeJeHHS CaMOCTO-

SAITeNbHOTO 3Tala.
5\
Bl 777777 Pl 2 Xl L L lesd
. @ \ /

n

/

4

Puc. 26. Cxema mnoNepeyHOTO CeueHus C

npefBapuTeNbHBIM HanpsKeHHeM o0benn-

HEeHHOH OaJiKH CrocoBOM HATSKEeHHS BLICO-
KOTpOYHOII apMaTypsl

Hopsinox yuera npuHMMAaeTcsi B COOTBETCTBHH C YKa3aHHSMI
n. 44 B 3aBUCHMOCTH OT IOC/TEOBATENbHOCTH BK/IOYEHHS B pa-
GOTy yacTell NONEPEYHOro CeYeHHs, 3arPYIKEHHS HX BepPTHKAJb-
HBIMH HAarpy3KaMH H NpeABapHTEIbHOTO HAIDPAKEHHS.
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Ilpn fAByxCTyneHYaToM INPENBAPUTENBHOM HANPSIKEHHH IO-
NePeyHOro CeyeHHsi MO PHC. 26 c nepefaueil nepBoH CTYHEHH
HATAXKEHHs] HA CTaJbHYI0 KOHCTPYKIHIO, a BTOPOi CTYHNEHH—HA
06 beHHEHHOE CTaJeXeNe306eTOHHOe CeUeHHe CHJIOBBIE ¢dakro-
pBl ONPENeNSIOTCH CHAEAYIOIUME BhIPaXKEHUAMMU:

1
Me = — M5,
1 1 11 1 1 1t 1
e=+M"—ME"— M Ni=—N"—xe_xon, NI N
e rHL, 1la 711l 111 Sl
M =+ M"; Np®=-—-N";, Ny*=N";

MEB"™ = — M - Mo — M — e,

IMpn npepBapnTeNbHOM HANPSKEHHH KOHCTPYKUHH IPOE3fa
(puc. 27) CKBO3HOTO IPOJIETHOTO CTPOEHHS C mepeqauell HATSKE-
HHSI BBICOKOIIPOYHOH apMaTyphl Ha CTaleXeNe306eTOHHOE ceue-
HHe OCEBble YCHJHA BBIUHCASIOTCA IO (GOpMysam:

Ni= Nel,
]Vél‘:_’a= _ N"; N},m — N’;
™ = NE . N Na,

) b
; L

Puc. 27. CxemMa KOHCTPYKUHH IIpO-

e3fia C INpeJBapHTeNbHBIM HanpsiKe-

HHEM CIOCOGOM HATAMNKEHHsT BhICOKO-
NPOYHOfi apMaTyphl

Jpyrue ciyuan npelBapHTEJbHOTO HAMPSKEHHS paccMoTpe-
HEl B mm. 119 m 123.

O6o3HaveHns nosfcHeHH B . 46, 52, 70 u 80.

73. CunoBble (hakTOPbl OT HATsXKEHHs BHICOKONPOUHON apma-
TYPBl BBIYMCJSIOTCS OT YDABHOBEIIEHHON CHCTEMBI CHJI, BO3HH-
KaN(ixX NPH HATAXKEeHHH, C YYeTOM TIOTepPb COTJIacHO 1. 74.
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HckaxeHHe TeoOMeTPHUYECKOIl CXeMBI KOHCTPYKIUMH Aedopma-
IHAMH, BO3HHKAIOIIMMH MOA HeHCTBHEM CHJ INPeJBapHTENbHOTO
HanpsizKeHusl, KaKk NPaBHJIO, HE YUUTHIBAeTCs.

IIpz nonuroHalbHOM OYEPTAHHH BLICOKONPOUHOH apMaTypHI
Ha CTaJbHYI0 KOHCTPYKIHIO B KayK/OM MecCTe neperufa nepena-
ercs PaBHOAEHCTBYIOUIAS YCHJ/MI B MNaHEAAX apMaTyphl, MPHMbI-
KalouHX K MeCTy Heperufa; sTa paBHOJECTBYIOIIAsi ONpeeJis-
eTcs B HeoOXOAUMBIX CAydasix ¢ yueToM cuJ TpeHus. Koaddu-
IHEHT TPeHMs BBICOKONIPOYHOH apMaTyphl O CTalb NPHHHMAETCH
pasuum 0,30.

Ecnu HaTaXXeHHe BLHICOKONDOYHON apMaTyphl Iepefaercsl Ha
JKese3006eTOHHYI0 IIHTY, CBOGOLHO YJIOXKEHHYI0 Ha CTaJbHYIO
KOHCTDYKIMIO H MOAJeXaumylo OO0beIMHEHHIO TNOCJe INpeBapH-
TENbHOTO HANDSKEeHHs, CHJIbBl TPEHHHA, BO3HHMKAIOIIHE MeXLy
JKese306eTOHHOMN MJINTON M CTANbHOH KOHCTpPyKuHeil (cm, m. 71),
paspelllaercss He YUMTHIBATH TOJNLKO INIPH YCTPOHCTBE KaTKOBOTO
ONHPAHHS Kene306eTOHHOH TJIHTH (HampHMEp, C HCIOJIb30BaHH-
€M OTPEe3KOB KDYTJIOH apMaTyphl) Ha BPeMs IPEIBapPHUTENbHOrO
HanpsiKeHHs.

74. B pacuerax crajexese300€TOHHBIX IPOJETHEIX CTPOGHHI
YUYHTHBAIOTCSL CJELYIOLINe IIOTepH NPEeABAPHTENBHOTO HaIpsiKe-
HUS:

oh —oT pedopManiil aHKEPHBIX 3aKpPemsieHHHi BbICOKOMPOY-
HOH apMaTypel coraacHo 1. 7 npujoxenus 6 k CH 200-62,
a Tagxe N. 75 HacTOAWMX «TeXHHYeCKHX YKa3aHHIH»;

6™ —OT TpeHHS IPH HaTAXKEHHHU BLICOKONPOYHON apMaTyphi
corsacuo mn. 8 m 9 npuaoxkenust 6 k CH 200-62;

6" —OT pesNakcal¥u Hanpsi’KEHHii B BHICOKONPOUYHOH apMma-
Type cornacHo n. 5 npunoxenus 6 x CH 200-621;

¢" —oT moJi3yyecTH OeToHa H 00XKaTHS IONEPEYHHIX IIBOB
cOopHO#l Kene300eTOHHON MJuTHl cordacuo mm. 81—91 wmacros-
mux «TexHMYeCKHX YKasaHHiT»;

¢¥ —or ycaiKkH GeToHa (B AONOJHHTEJBHOM COYETAHHH) C€O-
rnacHo mn. 92—97 nHacrosmux «TeXHMYECKHX YKasaHHIT».

Ilorepn mnpenBapHTCHBLHOrO HANPSKEHHS o Onpefefsiorcs
OJHOBPEMEHHO C YYeTOM BJIHMSHHS NoJ3yuecTH GeToHa M 06xka-
THS TIONepeuHHIX MIBOB HA paGoTy IO NOCTOSIHHBIMH BepTH-
KaJbHBIMH Harpyakamd. IloTepu 5° BHIUHCJSIOTCS OJHOBpEMEH-
HO ¢ OOWIMM pacueToM Ha BO3JelCTBHe ycaiku GeToHa (c yue-
TOM €r0 HOJ3YYecTH).

t B CH200-62 morepu mnpexsaputeabHOro Hanpsxexns oA, oTP u oP
0603Ha%€HEl COOTBETCTBEHHO G4 G5 H G
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75. Tlpu waTszKeHHH BBICOKONDOYHOI apMaTypel TONEPEYHBI-
MH BUHTOBBIMH OTTS2KKaMH, KOTODble OCT2IOTCHl B KOHCTPYKUHH,
noTepH 0T AedopMalHil aHKEPHBIN 3aKpelVieHHH He YuHThIBa-
lorca. Ecan HaTs)KeHHe BBICOKONPOYHOM apMaTyPHl OCYLUECTBJIS-
€Tcsl NONEePEUHEIMH JOMKPAaTHBEIME YCTPORCTBaMM, BMECTO NMOTEPb
OT AehopManHil aHKEPHBIX 3aKPemJeHHiH ClefyeT YYHTHBATL I0-
Tepu O AedopMalHil MONePedYHBIX 3aKperJeHHH.

B caygae, ecau AJMHZ 3JeMEHTA BBLICOKONPOYHON apMaTyphsl
6oaee 30 M, morepu OT HedopMmauuil aHKEpHBIX 3aKpelJleHui
jJonyckKaercs He NPUHHMAaTbh BO BHHMaHHE.

76. Ecnu HaTsKEHHE 3JIEMEHTOB BHICOKONPOUHON apMaTypsl
OCYIIECTBJ/SGTCS HEOLHOBPEMEHHO, ClieflyeT PacuyeTOM YYHTBHIBATH
cumxenne youami N2 u manpsokenuii o® B paHee HATSHYTHIX
5JIeMeHTaX BBLICOKONPOYHOH apMaTypel HpH HAaTAXKEHUH MOCie-
Aylomux sjaeMenToB. Ilpn 3TOM pexoMenmyeTcst oGecleudBaTh
PaBEHCTBO HampsKeHHH OT HaTAXKeHHS BO BceX 3JeMeHTaX BHI-
COKONPOYHOH apMaTyphl B MHEpHOZ 3SKCIJYyaTalHH.

77. B xayecTBe KOHTPOAHPYEMBIX CHJOBHX (aKTOpPOB H Jie-
(opManuil OT NPeABAPHUTENbHOrO HANPSXKEHHA NPHHHMAIOTCS HX
HOMHHaJbHble 3HaUEHUS, KOTOPble AOMZKHBE OBITH H3MEPEHHl Npu
OCYLIECTBJEHHH KOHTPOJS NpPeNBapHUTENbHOTO HAMPIAXKEHHS.

B xauecTBe HOPMAaTHUBHEIX CHJIOBBIX (PaKTOPOB NpelBapPHTENb-
HOTO HanpsKeHHs INPHHUMAIOTC NpeAmoJjaraeMbie B pacdere
HauGoJiee BepOSITHElE HX 3HAUEHHs] IJI KaxJIOro IepHoxa pa-
6OTHl KOHCTPYKIIHH.

3aBHCHMOCTH MEXAY KOHTPOMHPYeMbIMH yCHJAuAMH N g

N | nopmarueabiMa yemtusmu N u noTepsmu yemmuil mpefi-

BAPHTENbHOTO HaNpPsKEHHS B BBHICOKONPOYHOH apMaType AJs
Pas3nuUHbLIX NepHOAOB PaboTHl KOHCTPYKIMH NpPHBEAEHH B Tabu. b.

O6o3nauenus nosiciensl B nn. 70, 74 u 76.

78. B KkauecTBe pacueTHHIX CHJIOBBIX ()aKTOPOB NpelBapHu-
TeJLHOTO HAampsKEeHHs [J Pa3/IMYHEIX NEPHOAOB PabGOTHL KOH-
CTPYKUHH NPHHMMAIOTCA Npe[noJiaraeMble B pacueTe BO3MOXKHBIE
HeBHITOAHBEIE [J KaXKAOoTo NepHofa 3HayeHHs CHJOBHIX (aKToO-
pos. PacyeTHrle cuioBbie (hakTOPHl NpELBAPHTENBHOTO Hampsixke-
HHSI TIONyUaloTCsl YMHOXKEHHEM COOTBETCTBYIOIIHMX HOPMATHBHHIX
CHJIOBHIX (akTOpOB Ha K03()DUUHEHTH MEpPerpyskH #,.

79. KoaddunueHTH Neperpy3ku K CHIOBHIM (akropam Impen-
BapuUTeJbHOTO HaNpsKeHHs, a TakkKe K CHJIOBBIM (hakTopam OT
CMelleHHNs ONOPHBIX 3aKPenkeHH{ NPH pPerylHPOBaHHH NPHHHAMA-
I0TCS PaBHBIMH 71,==], eclli COOJIONEeHa COBOKYMHOCTH CJeLyH-
IIUX YCJIOBHIL:
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Tabauuna 5

3aBHCHMOCTH MEMWAY HOPMATHBHBIMH H KOHTPOJWPYEMBIMH
YCHAUAMH H NOTEPIMH NPM KOHTPOJNE HaTAMEeHHs

Hepen saxpemienneM Iocae 3akpenneHus ap-
Ilepnon paGoTh apMaTtypsl (§is OKOHYa- Matypel (2as IPOBEPKH
HHS HATAMEHUS) NPABHIBHOCTH HATANEHHS)
IpensapurenbHoe r(8) __ aArr(x) rin) _ apricr) A TP
HaHI?ﬁ)KEH{)Ie Nagry = Ny Nogy= N4 N+ Ny
HauanpHas sKCIIy- Nrf") Nr(u) . Nr(ﬂ) N’(KT) _ NP
araums t
—NTP_ A Nn
HopManpHas skc- Nr(H) Nf(K) NA N — ) g A
anyatauus (mag oc- " " " n
HOBHOTO coueranus) |__ yTP __ yA__pP __pm — NP __pm
n n n o n
To e (aas nomon- | N7®W= NTO_NA_yIP__|  yrin — yren Nﬁu
HHUTEIBHOTO  COYeTa- P v
ey) —NA— N} — N — N NP NN

a) Bce NpeABapHUTe]bHOE HANPSAXKEHHE HJIH DPeryJHPOBaHHe
OCYLIeCTBJIEHO paHee BKJIOUEHHss B pPaGoTy Kene306eTOHHOH
Y4acTH KOHCTPYKIIMH;

6) mpelBapuTe/lbHOE HANPSXKEeHHE WIH PeryJHpPOBaHHE OCYy-
IIeCTBJIEHO B CTATHYECKH ONpPeNeNHMOil cxeme;

B) OTCYTCTBYIOT HepernGbl HATATMBAEMO BEICOKONPOUHOMH
apMaryphl;

T) MMeIOTCs HaJeXKHBle METOJbl KOHTPOJS HpPelBapHTENbHOTO
HaUpPsSXKEeHHs HIH DPeryJHpPOBaHHS He MEHee 4YeM [ByMd Hesa-
BHUCHMBIMH cIIoco6aMH, B3aHMHO IPOBEPHIOIHMME ADPYT Apyra.

Bo Bcex ocTaNbHBIX Cyyasix, T. €. IPHU OTCYTCTBHH XOTS GHI
O[HOTO H3 NEePEeuHC]eHHBIX Bhle YCAOBMH, MPHHHMAIOT n,=l,1
anma n,=0,9. Koadduuuenr neperpysku n,=1,1 npuraMaeTcsd,
KOTJla NpefBapHTeNbHOE HaNPsKEHHE HJIH PerylHpPOBaHHE yBe-
JIHUNBaeT pacueTHOe CyMMapHoe Bo3gefictBue, a n,==0,9—s cay-
yae YMEHbIIEHHS pAacyeTHOr0 CYMMapHOTO BO3[EHCTBHSA NPH
npejBapHTe/NbHOM HaNPSKEHHH HJIH DPeryJHpOBaHHH.

Ecau peryiupoBaHMe BHINOJHSAETCS NYTeM H3MEHEHHUs CXEMH
KOHCTPYKUMH B XOJle 3arpyKeHHS ee IOCTOSSHHBIMH BePTHKAaJb-
HBIMH HarpyskaMmH, K 3THM Harpyskam BBOJAATCS OGHIUHBIE NPH-

cympe HM Ko3(duumeHTH neperpysks n coridacHo m. 115
CH.200-62.

55



B kaxzioM pacueTe Ha BcexX CTaJHsiXx M dTanax paboTH, Ha
KOTOPHIX OCYIIECTBJISeTCS NpPeNBAPUTENbHOE HaNpsKeHHe HIH
peryndpoBaHue, KO3QOHIHEHTH NEePerpysku 7, HIH # JOJKHEL
HIMeTh OJHO H TO 3Ke 3HadeHHe (6oJblliee HAM MeHblee eIVHH-
L), HEBLITOAHOE [Js OKOHUATEJbHOr0 pesyJbTaTa [LaHHOTO
pacuera.

80. Ycunus camoHarsxkeHuss X, OT BEPTHKaJbHBIX Harpysok
B BBICOKONPOYHOH apmarype, OObeLHHEHHOII C CeueHHEM (CM.
n. 54), ompeendoTCs IO TIeOMETPHYECKMM XapaKTePHCTHKaM
NONEepeYHOro CeyeHHs 3JEMeHTa, IPUBEIEHHOIO K HPOKATHOM

CTal, C y4eToM Kod(QuuueHTa f,==—z% coraaco m. 5L
n

Yennus camonatsieHHss X, OT BePTHKaJbHEIX HArpysox
B BHICOKONPOYHOHN apMaType IINPEeHrelbHOTO THIA OIPERelsioT
NyTeM pellleHHsl CTATHYECKH HEONpeleNHMOll 3aJaud, NPHHUMAs
STH YCHJHMS 332 OCHOBHBIe HEH3BeCTHHle. B pacuerax Ha BepTH-
KaJibHbIe HAaIPY3KH CHJbI TPEHHS] B MecTax neperu6a LINPeHrelb-
HOH BLICOKONPOYHOH apMaTyphl paspemaercsi He YYHTHIBATh,
eCIH OTCYTCTBYIOT CIEIMa/ibHble MPHXKHMHBIE YCTPOHCTBA.

Yuer noasyyectd GeroHa u 0GKATHS NONEPEYHBIX IIBOB

81. Tlossyuects GeTOHA MOJ, MOCTOSIHHBIMH HarpyskamH ¥ BO3-
IeMCTBUAMH OT COGCTBEHHOTO Beca KOHCTPYKIHH H IpeiBapH-
TENBHOTO HaNPsKeHHs HeoGXONHMO YUMTHIBATH B pacueTax B Tex
ciy4asix, KOrga HauGoJbpIIHe CIXKHMAlollHe HalpsKeHHs B 6ero-
He OT 3THX Harpys3oK H BO3JLeHCTBHH 06e3 yueTa mosasy4yecTH Oe-
TOHAa M 06xKaTus NoIepeyHbIX IIBOB mpeBeimaiT 20% ot pac-
YETHOTO COIPOTHBJEHHS 6eTOHA CXKATHIO NPH H3THOe (CM. TaKKe
nm. 118, 122, 125 u 139).

Ilpz orcyrcTBHH cnenuanbHBIX OGOCHOBAHHBIX TEXHHUECKHX
HaHHBIX JOMYyCKaeTcsi NPHHMMAaTh KOHEUHYIO XapaKTepHCTHKY
nosasydecTn GeToHa ¢,.==1,5. Ecau oGocHOBaHHBIE TeXHHUECKHE
LaHHBIe HMEIOTCS, Mepy moJssyuecTH GeTOHa peKOMeHJyeTcs HpH-
HUMAaTh 10 npuioxenuio 15 xk CH 200-62.

TTonsyuecTs GeTOHa moj BO3JeHCTBHEM YCaJKH PeKOMeHILyeT-
€Sl YUHTHIBATh OTAEJBbHO IIPK pacyeTax Ha ycaikKy GeToHa corJiac-
HO nm. 92—97.

82. Bausinue Ha paGoTy cranexene300eTOHHON KOHCTPYKIHE
NOTOJHUTENbHBIX fedopmanuél o6KaTHs MONEPEUHBIX IIBOB c6Op-
HOH 3Kesne300eTOHHOH IJINTHL HEOGXONHMO YUHTHIBATH B pac-
YeTax, eCAM B HMIBAaX HET CBapPEHHBIX apMaTyPHEIX BLINYCKOB HJIK
COCTHIKOBAHHBEIX M COOTBETCTBEHHO DACCUMTAHHBIX 3aKJaLHBIX
IleTasieli, ¥ KOTAa NIPH 3TOM TpeOyeTCs yUeT HoJ3ydecTH OeToHa
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no n. 31. YBeauuenue naedopManuil oGKATHS YUHTHIBAOT OT
TIOCTOSIHHBIX Harpy30K H BO3JelCTBHE.

Ecnu cnenuanbHbple 0GOCHOBaHHBIE JAHHBIE OTCYTCTBYIOT, NDH
TIOJJHOM HCIOJNB30BAHHM HAaNPsSXKEHWUN B MaTepHale IIBA YCHIHS-
MH OT IOCTOSIHHBIX Harpys3oK M BO3AEHCTBHH, HNOMOJHHTEJNbHbIE
Hedopmanun 063KaTHS KaXKIOTO IIONEPEUHOro IIBa, 3anOJHEH-
HOTO GeTOHOM MJIH pAacTBOPOM, [ONyCKaeTCHd IMPHHHMATh CJe-
Eyiolefl BeJHYHHBL:

LJs IIBOB IIMTBHI, OTKPHITHIX CBEpPXy NpPH YKIaJKe B HHX
6eToHHOH cMecH uUaM pacTtBopa,—0,5 s,

Opu HalHYHH KOHCTDYKTHUBHEIX OCOGEHHOCTelH, OTPHIATENbHO
BJAHSIONIUX HA KauyeCTBO 3amOJIHEHHMS miBa (HanpHMep, BBICOKHX
Xe/ne300eTOHHEIX pebep),—1 M.

BunstHre 063aTHs MONEPEYHBIX LIBOB PEKOMEHIYETCH YUUTHI-
BaTh B pacyeTax ONHOBPEMEHHO C TOJ3YyUecThl0 GeToHa TOf
TMOCTOSTHHBIMH HarpyskaMM H BO3AeHCTBHAMH.

83. Tlosnsyuects GeTOHa H OOXKaTHe NONEPEYHBIX IIBOB TOJ
NOCTOSIHHBIMH HAarpy3KaMH H BO3JeHCTBHAMH JONYCKAETCS yuu-
THIBATb NPHOJMKEHHBIMH METOLAMH B COOTBETCTBHH C NI. 84—
91, ecau xkectkocth Egls Kene306eTOHHON YacTH KOHCTPYKUHE
He npesnimaer 20% xecrkoctu E J. CTanbHON 4aCTH KOHCTPYK-
nuH. Ilpu Gosee KecTKOH 3Ke/e300ETOHHOH YaCTH KOHCTDYKUHA
noJi3yyectb GeTOHA DPEKOMEHAYETCS YYHTHIBATb G0Jee TOUHLIMU
MeTOZaMH, OnyOJHMKOBaHHBIMH B JIHTEpaType.

84. VisMeHeHHS BHYTPEHHUX HampskKeHHI OT NOJ3ydyecTH Oe-
TOHA H OG6GKATHS IIONEPEUHBIX INIBOB B CTaJIeXKese300eTOHHOM
3JIEMEHTEe M COOTBETCTBYIOUIFIE HM W3MeHeHMS Jedopmanuii mo-
TMyCKaeTcsl ONpefessiTh OJHMM M3 JIByX CrnocoGoB.

A. Tlo mepBoMy cnocoGy BHEIYHCAAIOTCS YMEHbIIEHHS CIKUMA-
I0IIero HanpsikeHuss B OETOHe WJIM H3MEHEHHS OTHOCHTE/bHOM
nedopManuyu B YPOBHE IEHTPA TSXECTH ceueHHS GeTOHA OT erc
HON3Yy4yecTH U OGXKATHS NOMEepPeyHEIX INBOB B 3aBHCHMOCTH OT
COOTHOUIeHUS TOZATAHUBOCTel GeTona W cranu. OcraibHBE H3Me-
HEHHSl CHJIOBHIX (PaKTOPOB H JNedopMaluil OT MON3YUECTH GETOH&
H 002KaTHsl HONepPeYHbIX IIBOB ONPEENsIOTCS H3 YCIOBHI paBHO-
BeCHSl M 3aKOHA IIJIOCKHX CeueHHIL.

Tlpn aTOM M3MeHeHHEe HanpsKeHHs B LEHTPe THAXKECTH Cede-
HHus1 OerOHA BEIYHCASIETCS 10 Gopmyne

% = — %%q)>
rie o—KO3(hdHUIHEeHT, 3aBHCAMMI OT COOTHOIIEHHS MNOMATIHBO-
crefi 6eTOHa ¥ CTajM B CTalexXese300eTOHHOH KOHCTPYK-
nun (cMm. 1. 86);
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céI(O)——Haqaanoe HanpsiXKeHHe B 1leHTPe TAMXKECTH ceueHHs Oe-
TOHAa OT HAarpysok u BozpelicTsuil [, T. €. OT MOCTOSTHHEIX
Harpy30K H BO3IeHCTBHI, BOCHPUHMMAEMBIX IIPH BKJIO-
yeHHOM B pafotry OeTOHe.

Vismenenns gHanpsizkeHHH B Ipyrux ¢ubpax 6eToHa HaXxoasaTcs
TIpUGJIHIKEHHO 1O aHaJOTHYHBEIM (OpMyJiaM, B YacTHOCTH,

_ bt
60 = *%(0) -

ViaMenenus: HanpsizKeHHH B cTaju (BKJIOYAst NPOAOJBHYI ap-
MaTypy) NOx melicTBueM cxuMmammel cuasl N, =og Fs, npHio-

2KEHHOH K CTaJi B yPOBHe lleHTpa TsAKecTH 6etoHa «6» (puc. 28),
BHIYHCASIOT 1O hopMyJie

joud - 1 25,1
o = o F, (i— —F = ) .
. 56 Fer Wr’,c’r

Ilasi onpepelieHus COOTBETCTBYIOLIETO M3MEHEHHSI OTHOCH-
TeAbHOHI AedopMalHi B YPOBHE HeHTPa TAXKECTH ceyeHHs OeTOHA
MOXKeT IPHMeHATbcs dopMyaa

el = E?(O) (yxopouenue),

Tae B—xoadbuurenT, 3aBUCALINNA OT COOTHOLIEHHS NOAAT-
JauBocTefl 6eTOHA W CTalH B CTrajiexkesie300eTOHHOR
KOHCTPyKuuu (cM. 1. 86);

I

G
I 6(0)
%60 "B HayaJbHEle OTHOCHTeNbHEIE nedopMaiyl OT Harpy-

30K u BospefictBuii I

B. Ilo Bropomy cnocofy H3MeHEeHHsi BHYTPEHHHX HanpsKeHHH
or monayuectH OGeTOHa H 063KaTHS NONEPeYHHIX IUBOB B CTaje-
JKeJe306eTOHHOM 3JIEMEHTe ONpefelsioTcsa NyTeM BBeIeHHA 3¢-
(bexTUBHOro MOALYJs ynpyrocth Gerona E, s pacuera Ha Io-
cTOstHHble HarpyskH u BosdefictBus . Benuunna E, BHUHCHASA-
eTcst coriacHo 1. 86 B 3aBHCHMOCTH OT COOTHOINEHHSI NOJAaT/lH-
Bocrefl GeTOHAa M CTaJ# B CTalexene300eTOHHON KOHCTPYKLIHH.

WamMenenus BHYTpPeHHIX HampsiXKeHHI B J1000i ¢ubpe Gero-
Ha ¥ CTaJu OT NoJ3yuecTH GeTOHA H 06GKaTHA NMONEPeYHLIX IIBOB
MOTYT GBITb IIOJYIEHEI B 3TOM clydae KaK DPasHOCTH COOTBETCT-
BYIOUIMX HaNpSKEHHI, BBHIUICIAEHHBIX B CTajexesne306€TOHHOM
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CeueHUH OT HArpy3OK M BO3xeHcTBHi [| mpH MOLYJAAX YIPYroCTH
6erona E, u E5, B YacCTHOCTH,

Wo_gl a0 .
% = %) — %50, 0
T | I

% = %s) — oi) -

IFeomerpuyecKiie XapakTePHCTHKH [PHBENEHHOTO CTaJjekese-
306€TOHHOIO CeUeHHs, NMOACYUHTAHHBIE UPH 3()(HEKTHBHOM MOLYy/e
ynpyrocta Getoma E,, 0603HauaioTCsi BEPXHHM HHAEKCOM «3»,
a4 COOTBETCTBYIOIIHE CHJIOBHIE (DAKTOPBI—TAKHM JKe HUXKHUM HH-
JgexcoM. CuioBele ()aKTOPH HauyaJbHOTO MEPHOLA IKCIIYyaTallUH
cHaGKAaIOTCsT HHIKHEM HHIEKCOM «0».

Bropott cnoco6 mpEMeHHM TOJMBKO B TeX CAyuasx, KOTZa Bce
6e3 HCKJIOUeHHs NOCTOSIHHBE HATPY3KH M BOsjefictBus [ npu-
K/IaJLIBAIOTCA B TOH JKe CTAAMH W NIPH TOH Ke cxeMe paGoTsi
KOHCTPYKLHH, B KOTOPOH UDPOSBJASIOTCS MOJ3y4ecTh 6GeToHa H
06:KaTHe MOIEPEeYHBIX WIBOB. ECAM TpelBapHTENbHOE Hampsike-
HHe OCYWECTBJFETCS C MPHUJOZKEHHeM NPOJOJNLHBIX YCHJHI TpH
pabotamomeM GeToHe (IyTeM HATSIKEHHsI BLICOKONPOUYHON apma-
TypBl, 06XKaTHA IJIHTH FOPU3OHTAMBHBIMH JOMKpaTaMu H T. I.),
3TOT CIIOCOO NMPHMEHSITh Hesb3s.

BHemHie CHIOBEE (DaKTOPHl OT HOCTOSHHBIX HAarpysoK H BO3-
nefictBuit [l AJs ompeneneHHs BHYTPEHHHX H3MeHEHHH Hamps-
XKeHHH NPUHEMAlOTCS U3 OGHIEro pacyera, B CTATHUECKH Heompe-
NeIMMBIX CHCTEMaX—C pelIeHHeM CTaTHUeCKH HeOnpeleuMOoil
3amayl U B NPeANOJNOXKeHHH Pa60Th 6eTOHA C OOBIYHBIM MOLYJieM
ynpyrocti E; (6e3 yuera mos3yuectdH 0eTOHa M OGXKaTHs Hore-
PEUHBIX IIBOB).

85. V3MeHeHHs BHYTPEHHHX CHJIOBEIX (aKTOPOB OT INOJ3Y-
gyecTH 6eTOHA H 00XKaTHS TMONEPEUYHHIX IIBOB B craliekene3obe-
TOHHOM 3JIeMeHTe, IpeJBapHTeJbHOe HampsiXKeHHe KOTOPOTO OcCy-
[IECTBJEHO CIOCOOOM HAaTAMKEHHS BBHICOKONPOUHOH apMaryphl,
06 beIHHEHHON C STHM 3JEMEHTOM H PAacroJIOKeHHOH Ha PaccTos-
nuu He Godee 0,05 H or neatpa taxectu Gerona (rie H—nod-
Hasi BBICOTA CeUYeHHSI CTaJjiexkeNe306eTOHHOTO 3JeMeHTa), HOomy-
CKaeTcsi ONpefelfATh Mo clefylomuM (opMyJaaM, COOTBETCTBYIO-
M crnocofy pacuera 1o m. 84-A:

H3MeHeHHsT OCEBBIX YyCHJHiI B GeToHe

o I
N5 = — a Fx5 o5();
NOTEPH HATSKEHHS BBHICOKONMPOUYHOH apMaTypHl

_ En
Ni = B 5 Fadboy



H3MeHEHHsI OCeBHIX YCHJHH B CTAaJbHON KOHCTPYKLUHH CTale-
7KeJ1e300€TOHHOIO 3JIEMEHTA

- E
Nt'= (aF5 — @E%Fu) Gf;l(O)?

H3MEHEHHs 1M3ru6aloliX MOMEHTOB B CTaJbHOM KOHCTPYKIHH
cTajiekene300eTOHHOTO 3JIeMeHTa

M: = N::le,c.

KosthbunuenTsl ¢ u [ BHIYHCISIOT OPH 5TOM COIJIAcHO II. 86.
HauanbHble HanpsiXemHS Of, ONPEAENSAIOT OT TNOCTOSHHBIX Ha-
TPY30K ¥ BO3JefCTBHH, BOCIPHHUMAaeMbIX NPH BKJIOYEHHOM B pa-
6oTy 6eTOHe, B TOM YHCJEe OT HAaTSAXKeHHs BBHICOKONPOUHOH ap-
MAaTYpHL

86. DddekTUBHBIN MOIYJIb YNPYrocTH GeTOHA IJis yYera ero
TOJ3YYeCTH H O06XKATHS NOIEPeYHBIX LIBOB INPHHHMAETCs TO

dhopmyire
— 2 %er,6 -+ (2—¢) 9,6
2 (1 + o) der,6 + (24 9) 96,6

3

Koahbhuuuentsl o ¥ P, ucnojbsyembie AJisi ONpPelelleHHs H3-
MEHEHHH BHYTPEHHHX CHJIOBBIX ()aKTOPOB H COOTBETCTBYIOIHX
A3MeHeHu#l nedopManuil NOJ BIHAHHEM TNOJA3ydecTH GeTOHa H
06xkaTHsl NONEPeUHHX IIBOB, ClefyeT HAXOAMTb No GopMyJaam:

o= 2 9 86,6 .
(2+¢) ¥,6 4 28cr.6 !
B — 2 P BCT.G
(2 +©) 36,6 + 20cr,5

e ¢ =@, + TRums — XAPaKTEPHCTHKA TOJ3Y4eCTH feToHa u 06-
" ¥KaTHsg NOIePeYHBIX NIBOB;
@y—KOHeUHasi XapaKTePUCTHKA TOJ3YYecTH Ge-
TOHa, NpPHHHMaemas corjacHo 1. 81;

35,5=—E—Lf——nouafrnnnocm feToHa Ha paccMaTpHBae-
676 MOM yuacTKe CTalexesne306eTOHHOro sie-
MeHTZ IOA JeHCTBHEM CHJBI, NPHJIOIKEH-
HOMl B ILIGHTPE TSAMKECTH CedeHHs GeToHa
(ompenensiercs B TPEATIONOKEHHH OTCYT-

CTBHS CTajiH);
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L 2

ECT:'S:'E'LF— E—zﬁlﬂ—noaamnsocn cTaju (BKJIOYAS TPOLOJb-
et e’ Hylo apMatypy) Ha paccMaTpHBAEMOM
yuacTKe cranexene306eTOHHOrO 3JMeMeHTa
HOJ IeHCTBHEM CHJIBL, NDHUJIOXKEHHOH K IO-
TepedHOMY CEYEHHI0 CTalH Ha YpOBHE
LeHTPa TSXKecTH ceueHHs OeroHa (ompe-
Jelsercs B TPELNOJIOKEHHH OTCYTCTBUS

Gerona);
L—piuna paccMaTpuBaeMOro yuyacTKa craldie-
JKeNe300eTOHHOTO 3JIeMEeHTa, Ha KOTOpPOi
HOIIePEeYHbe CEUeHHs] MPHHHMATCS MOCTO-

STHHBIMH;

ZA, —BO3MOXKHAS NPH MOJHOM HCHOAb3OBAHHM
HanpsKeHHH cyMMapHas Ha AnauHe L ne-
dopmanus O06KATHS NONEPEYHBIX IIBOB
cOOpHO :Ke/e300eTOHHO!N TUIHTHI, TPHHH-
MaeMas cOrJiacHo H. 82.

Ocranbuble 0603HAYEHHST NOSCHEHB B nm. 52 u 118,

E.
TIpu ¢=1,5 oTHONIEHHE E: i KO3 PHUIHEHTH @ H B MOFYT

APUHHMMATBCS [0 Ta6Jj. 6.

Ta6auma 6

MapaMerps Ins yyeta moasyuecTd GeToHa
B 00aTHg NONEepeyHbIX MBOB

3,5 Es . 86,6 Es

0 0,400 0 1,50 2 0,250 0,67 0,33
0,1 0,384 0,15 1,28 5 0,200 0,77 0,15
0,2 0,369 0,22 1,11 10 0,175 0,81 0,08
0,5 0,333 0,40 0,80 o 0,143 0,86 0

1 0,204 0,55 0,55

87. B craTuuecKM ONpeJe/NHMBIX CTaJexkele300eTOHHBIX CH-
cTeMax yueT NoJisyyecTd OeroHa M OGIKATHS IOMNEPEYHBIX IIBOB
HCuepnbiBaeTCsl BBHIUHCJAEHHEM W3MeHEeHH{I BHYTPEHHIIX HampsiKe-
HUHI ¥ COOTBETCTBYIOUI(HX M3MeHeHHu# HedopManuii.

B craTuyueckn HeonmpeLeNHMBbIX CTaJjiexesie300eTOHHbIX CHCTe-
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Max ydeT HOJ3ydecTH GeToHa W 0GXATHS NONEpeuHHX IIBOB CO-
CTOHT B ONpeJeseHHH H3MeHEeHHH KaK BHYTPeHHHX, T4K H BHeII-
HHX CHJIOBHIX (haKTOPOB, 2 TAK)Ke M3MEHEHH{ COOTBETCTBYIOMIMX
nedopMmanmi.

VlameHenns BHEINHHX CHJOBBIX (DAKTOPOB OT MOJ3YydecTH Oe-
TOHA M 00KaTHsd NONEPeYHHIX IBOB B CTATHYECKH HeOompelesH-
MOH CHCTeMe BBEIYHCJ/SIOT OPH NMOBTOPDHOM peLIeHHH CTaTHYeCKH
Heompene/uMOH 3aflaud, YTO PEKOMEHAYeTCcd /enaTbh METOAOM
cul. 3a HeH3BeCTHble IPHHHMAIOTCS H3rubalolfie MOMEHTEI, oce-
BHIe YCHJIMA M/ ONODHBIE Peakiui, BO3HHKaoNue oT fedopma-
Hui nossydecTH 6eToHa M 0GIKATHS NONEPEUHBIX IIBOB B JIHIIHHX
CBA3SIX AEeMCTBHTENLHOI CHCTEMB. YialeHHeM 3THX JHIIHHX CBA-
3eil oGpasyercss OCHOBHasl CHCTEMa, 10 BO3MOXKHOCTH TaKas iKe,
4TO H IIPH NEPBOM pEMIeHHH CTATHUECKH HeonpelenuMoil 3afa-
yn. HenspecTHble XU ompenesisiorT no neopManus (IrpysOBHM
nepeMeeHuaM A, ) OCHOBHO! CHCTEMEI, OTBEYAIIUM BHYTDEH-
HHM H3MEHEHHSM HaupsKeHHUH ¢" OoT nodsydecTs Geroma u 06-
KAaTHS TONEePEeUHEIX IIBOB B JeHCTBHTeJNbHONI cucTeMe. I'Dy3oBble
nepeMelnenus A, PEKOMEHIYETCS ONPefeNsaTb IyTEM pPaccMOT-
PeHHst yOpyro# paboTH CTaJbHOH YaCTH OCHOBHOM CHCTEMEL IpH
YKasaHHBIX H3MeHeHHAX Hanpskenuii o" . OcHoBHEIe 0% u
no6ounrle §;; TNepeMelleHtsi B OCHOBHOH CUCTEMe ClelyeT Haxo-
LUTH NyTeM DPacCMOTPeHHdA YNPyroii paGoTH noi AeHCTBHEM eIH-
HHYHBIX HEH3BeCTHHIX X;==1 NOJHOfi OCHOBHOIl CHCTeMBbI B Hpen-
MOJIOXKeHHH pPaGoTel OerToHa ¢ 3(PGEeKTHBHBIM MOAYJNEM VIPYFO-
ctd E,. DTHM yIUTHIBAETCS [ONOJHHTENBHOE MPOSIBJIEHHE UOJ3Y-
gyecTH GeTOHa H OGXKAaTHS MONEPEYHBIX HIBOB OT HCKOMBEIX H3Me-
HeHHWH BHEIIHHX CHJOBHIX (aKTOpPOB.

Ecna Bce WJAH HEKOTODHE H3 ITOCTOSHHBIX HArpPy3oK H BO3-
nefictBuil [T yuMTEIBAalOT B pacueTax Ha MPOUYHOCTH C TEpPeMeH-
HBEIM Koa(duunerToM neperpysksa (Hanpamep, 1,1 man 0,9), npu
yueTe BIHAHHA MOJN3YUECTH H 00XKATHA NONEPEYHBIX IIBOB JOMY-
CKaeTCs peIlaTh CTAaTHYECKH HEONPeIeNHMYI0 327auy TOJMBKO
OPHMEHUTENbHO K HOPMATHBHBIM SHAUEHHSM [GCTOSIHHEIX HArPy-
30K H BO3ZeficTBHi. PesyibTaThl 3TOrO pPelIeHHst HCHONB3YIOTCH
B pacueTax Ha TpPeIIMHOCTOHKOCTb HENOCPeACTBeHHO. B pacue-
Tax Ha NPOYHOCTh K MOJYUEHHBIM H3MEHEHUSM BHEIIHHX CILJIO-
BHX (AaKTOPOB OT IOJ3YYeCTH (eToHa H 0GIKATUSI MONEepPeuHbIx
HBOB BBOJAATCA KO3()OHUUMEHTH nEpPerpysky, paBHEe CPefHEeB3Be-
LIeHHOMY Ha JJIMHE KOHCTPYKUHH OTHOINEHHIO PaCYETHBIX H HOP-
MAaTHBHBIX CHJOBBIX (DAaxTOPOB OT HArpy3ok I mpH HEBEIrOA-

HO#l JJi1 JaHHOTO cJayuass xkomGuHauun Kos(hGhHIHEHTOB Iepe-
T'PY3KH.
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88. B craTHYeCKH ONpENEJIMMEIX Pa3pe3HBX O00belHHEeHHEIX
6anKax cO CIVIOITHO CTEHKOM moJisyuecTb OeToHa H o6xKaTHe
TMONEPEeUYHbIX IIBOB YUYHTHIBAKIOT B CleLyIOIEH IOC/enoBaTelb-
HOCTH.

A. Bruncnsiorcss usrubamonine MomeHTH MDY or mocTosHHBIX
HarpysoK M BO3JAeHCTBHMH, BOCIPHHHMAaeMHIX IIPH BKJIOYEHHOM
B pabory Gerome. Ilo njuHe @HpoJieTa B LEHTPax TSMXKECTH ceye-
HUB 6eTOHa OMPENENsIOT HauaJbHEIE HANPSIIKEHNS OT MOCTOSTHHBIX
Harpysoxk H BO3[eHCTBHI

A M
6(0) We,cr6*

B cootBercrBHu ¢ nn. 81 w 82 ycraHaBAHBalOT HEOOXOXM-
MOCTb yd4eTa IOJI3yuecTH OeTOHAa M OGXKAaTHs NONEPEUHBIX HIBOB.

B. lns ceyeHus: B cepelHHe NPOJiETa ONPEJENSIOT BENHYHHBL
36,6, Ocrs H @ corsacHo m. 86. [lyisi COKpalleHHs pPacyeToB MO-
JYYEHHYI0 BeJAHYHHY o JIONYCKaeTcsl pAacnpoCTPaHATh Ha Bce
TonepeyHble ceyeHust OObeJMHEHHON GaJiKu.

B. OnpepensiorT u3MeHeHNs] BHYTPEHHHX HANpPSIKeHHH B IEHT-
pe TSXKeCTH ceueHHi GeToHA HO Beell OaMHe GasnKu

of = — acél(o) .

I'. B coorsercTBuM ¢ 1. 84-A BHIUMC/AAIOT M3MEHEHHS BHYT-
PEHHHX HampsiXeHWil B JAPYrux ¢ubpax OT HOJ3ydecTH GeTOHA
# 002KaTHd NONEPEYHLIX IIBOB.

Ecian npegBapuTefbHOe HanpsiKeHHe OCYIIECTBJAETCH NPH-
JIOJKeHHEM TPOLOJbHEIX yCuJHfi npu paboramouem GeroHe (crmo-
co6amMH HaTsKeHHs] BHICOKONPOUHOH apMaTypel HJIH 00KaTHs
IIMTE TOPH3OHTANBHBIME IOMKparamu), GOpMysa A Golg CO-
OTBETCTBEHHO H3MEHSEeTCs.

B COOTBeTCTBYIOWIHX CJyuasix paspelaercd HCI0Ab30BaTh
pexoMeHfanuu 1. 85.

O06o03yaueHnsa MOsSICHEHH B nm. 46, 52 u 84.

89. JInsa ob6benvHEHHEIX GafiOK CO CIJIOHNIHBIMH CTEHKaMU He-
paspe3Holl CHCTeMBbl, HONYCKaIOIUX NpPHMeHeHHe pacuera C BBe-
neHneM 3¢QeKTHBHOrO MOAY.JIA ynpyroctu 6eToHa (cM. m. 84-B),
N0JI3y4ecTh 6eToHAa M 06KaTHe MNONEPeYHHIX INBOB YYHTHIBAIOT
B cleqyiomefi mocaenoBaTeNbHOCTH.

A. BHINOMHSIOT MepPBOE PellleHNe CTATHIECKH HEONpefelHMOit
3ajaun H onpefensior usrubammpe MoMeHTH! MA oT mocrosiH-
HBIX Harpy30K ¥ BO3JeHCTBHH, BOCHPHHHMAaeMBIX NPH BKJAIOUEH-
HOM B paboty Gerone. Ecan mpuMeHsercs NpeldBapHTeNbHOE Ha-
OPAXEHHe HAH peryJnpoBaHne, BeduunHsl MA peromemmyercs
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BLIMHCIATL OTHENBHO OT HODMATHBHBIX H PacUyeTHBIX HArPY30K H
BO3JEMICTBHII MNP pPa3IUYHBIX KOMOHHAUMAX KO3((dHIHEHTOB
TIeperpysK.

Onpefensior HayadbHBIE HANPsiXKeHWss B GETOHe OT MOMEH-
T08 M2 o dopmyune

511 ) _Aiﬂ_
6(0) We,cr6 °

B coorerctuu ¢ mi. 81 m 82 ycranaBaMBAaIOT HeOGXOLR-
MOCTb yHYeTa NoJ3yuyecTH GeToHA ¥ 06XKATHA TIONEPEUHEIX IUBOB.

B. Ins ceueHH# Hal NPOMEXYTOUHLIMH OIOpaMH H B Cepe-
JMHAaX NPOJIETOB ONpenessioT BeJHYHHH 05,65 Ocrs M E, cormac-
#o 0. 86. Ecau Ko Bpemenn yuera IOJ3y4ecTH IPH pacyere SI0-
Pa MaTepHaJloB ellle He YTOUHEHA ¥ MPOMEXYTOUHLIE NONepeuHbie
ceyeHHs He NMOJOGpaHLEl, TO KaXKABIH NpoJeT pa3GHBAIOT Ha [Ba
{kpalinHe mpoJieTHl) WA TPH (NPOMEXYTOUHBle IIPOJIETH) YuacT-
Xa ¢ paumHamu L, Ly, m 1. 1. Ha ywacrkax, npuMBIKamomux
K TPOMEXYTOUHBIM ONOPaM, NpeABapHTENbHO NPMHMMAIOT ONOp-
HEIE TIONEpeuHble CEYeHHs, Ha OCTaJbHBIX Y4acTKaX—IpPOJer-
HBIE TIONEepeyYHble CeyeHHs, Nofo6paHHbIe JJIA CEPefHH NPOJETOB.

B. Omnpenensior st dekTusHbe NpHBelEeHHbIE reoMeTpHYeCKHe
XapaKTepHCTHKH ONOPHBIX M TPOJIETHHIX TONEPEUHBIX CeueHHi
Gangu. [/ KaXKAOTO NOMEPEYHOro CeUeHWs NPUHHMAIOT CBOM
Mozyas ynpyroctn E,.

I. Ha ocuoBe 3()(eKTHBHEIX NPHBEXEHHBIX FEOMEeTPHUYECKHX
XapaKTepHCTHK ONpeledsloT KOHEUHHE HanpsKeHHs1 B IEeHTpax
TSAKECTH NONEepPeYRHIX ceueHH{i OGeroHa OT H3rHOAIOIHX MOMeEH-
T0B M2 1o dbopmyne

MI[
Oﬁn(s) = we .
6,cT6

3aTteM coryiacHo N. 84-B BLIYUHCHSIOT H3MEHEHHMS BHYTPEHHHK

BalpsKeHHil B IEHTpPe TSXKECTH ceyeHHs GETOHA OF.

JI. Crpoutcs smiopa H3rkGamyx MOMEHTOB B CTaJbHON ua-
cTH 6GasIKy, COOTBETCTBYIOIHMX M3MEHEHHSM BHYTPEHHUX HaNps-
JKEHWH OT moJsisydecTH OGeToHa M 00XKaTHS NONEPEYHBIX HIBOB.
Jns Kakooro ceyeHus

0 |0
et |56 l Fﬁzﬁ.cr
TIOJIOJKUTENIEH.,

Ecnn npumensiercs mpegsapHTeNbHOe HanpsKeHHe HJAH pe-

TYJUPOBAHNE, AN COKPAUIEHHs KOJHUYECTBA pElIeHH CTaTHye-
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CKH HeomlpenelHMON 3ajaul LONYCKaeTcsi CTPOHTh smipy Mg
TOJNILKO NPHMEHWTENBHO K HOPMATHBHEIM 3HaueHHaMm MZA,

E. IloBTopHO pelnaioT craTH4ecKHd HEONpeNeNUMYI0 3ajnady.
B cootBercrBuu C I. 87 BBIYHC/ASIOT OCHOBHBIE, MOGOYHEIE H IPY-
30BHIE TIepeMEHIeHHs, NpHUeM TPy30BLle NepeMelleHHs OmIpefe-
JISIIOT 0 (opmysie

M, ME_ g,
A; ZVX i crdx,
b el Ec Icr

PemaoT cucreMy KaHOHHYECKHX YPaBHEHHH M CTPOAT SMIOPY
H3MeHEHH{ BHEIUHHX H3rMGalomux MOMeHTOB M" OT nossywecTu
6eroHa M 006:XaTHs NONEPEYHHIX INBOB [Jisi BCEM MJHHBL Oanku!.

Ecnn mcnodib3oBanach TOJBKO HOPMAaTHBHAsS smiopa Mcr, TO pac-
verHble 3HaueHHs M" BhiuHcaAsioT Ho Qopmyse

M~

n_—— Aoy =
M =M )Mﬂ(u) ’

B KOTOPOH HMHIeKCaMH «H» 0OO3HaueHbl HOPMATHBHBIE 3HAUEHHS
H3rubaolux MOMEHTOB.

K. B ceuenun c ynpyroii paboToff 0eTOHa HanpsiKeHHS OT
Harpysox H BosjeficTBuii [l ¢ y4eTOM NOJHBIX H3MEHeHHH Hamps-
JKeHHH OT mNoJ3yyecTH GeToHa M 006:KaTHs TONEPeYHHIX MIBOB
BHIUHCJSAIOT 110 (hopMmyTe
nu__ MR+ M"

[
9
: Wi,c‘rﬁ
Ecnu B paccMarpHBaeMOM CeueHHH 6eTOH BEHIK/AIOYAEeTCA H3
paGOTH WA TEePEeXOOUT B MJIACTHUECKYIO CTagUIO, HaUDIKEHHS

B CTaJIbHOH YaCTH CeYeHWs i~ C yUeTOM H3MEHEHHU{l BHELIHHX
CHJIOBHIX (PaKTOPOB OT NOJI3yuecTH OeroHa M 00xKaTHA moIepeu-
HEIX UIBOB ONPEeNsioTCs MOX AeHCTBHeM H3THOAIOLIEro MOMEH-
ta M%++M?" cornacHo ykasamusam mim. 118 u 122.

O6o3Hauenust nosicHensl B mi. 46, 52 u 84.

90. OcoGeHHOCTBIO NPHOJHKEHHOTO MeTOAAa ydyeTa IoJ3yue-
cti GeToHAa M O6GKATHSI NONEPEUHBIX HIBOB B ABYXIJIMTHHIX CTa-
JIeXKee3006TOHHEIX TPOJIETHBIX CTPOEHHSX DPa3Pe3HOil WIH He-
PaspesHOfl CHCTEMBI SIBJSETCS CaMOCTOSATEIbHOE onpeneseHiHe

1 Momenter MM 0GLIYHO OAYHAIOTCS OTPHUATENbHBIMH.
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a, B, E, Ias BepxHell I HHMXHe# Xesne306€TOHHHIX MJAHT. Benn-
upHel @, § ® E, ciaexyer BeuucaaTh 1o dopMmynaM m. 86, B Ko-
TOPBIX IPHUHSATO:

05,6 —INOAATAMBOCTE OETOHA [AaHHONH IIUTBHI NOJ JelCTBHEM
CHJIBI, IPHJIOKEHHOH B LIEHTPE TSIXKECTH CeueHHUs] GeTOHA LAaHHOH
NJHTBL (OmpefenseTcss B INPEINOJNOXKEHHH OTCYTCTBUS CTAMH H
OTCYTCTBHS NPOTHBOIOJNOKHON IIHTHI);

0 ¢r,5—IMOaTAHBOCTb CTAJH COBMECTHO C IPOTHBOIOJIOXKHOH
JKene300eTOHHON IJUTON MOA MeHCTBHEM CILIB, NPHJI0KEHHOH
K OCTaJIbHOW KOHCTPYKIUM Ha YPOBHE IEHTPa TSKECTH CeUeHHS
6eroHa NaHHOI MJHTH (ONpPEHeNsieTCs B NPEANOJNOKEHHH OTCYT-
cTBHSI GeTOHA B JAHHOIl IJIHTE); MOXLYJIb YIPYTrOCTH NPOTHBOIO-
JIOXKHOH IJIMTLL MIPHHMMAaeTcsd paBHeIM Ej.

Tlpu BBIUHCHeHHH 3(QeKTHBHHX NPHBENEHHBIX reoMeTpHYe-
CKHX XaDaKTePHCTHK IONEPeYHOrO CeueHHs KaxkKAYI H3 ABYX
IVIET YYHTHIBAIOT cO CBoell COGCTBEHHOH BesJHuwHON E,.

B ocranpHoM pacuer BBINOJHAIOT B COOTBETCTBHM C yKasa-
Huamu nmn. 84, 85 u 87.

91. B pemerdaThix KOMOHMHMPOBAHHBIX (epMax, HMEIOIINX
JKECTKHI cTaJjiexkene300eTOHHEL TOSC, yUeT NOJ3Y4ecTH OeToHAd
11 06G¥KaTHs MNONEPEeUHBIX I[IBOB pa3peliaeTcs BHIIOJHATL TNPH-
6JIMKEeHHBIM Croco6oMm.

Ilpu 3TOM COOTBETCTBYIOMIUMH TNPHUOAMIKEHHEIMH MeTOJaMy
(cM. m. 58) c OOBIYHBIM NMEePBHYHBIM YHETOM CTAaTHYECKOH HeoOIpe-
JeNIMOCTH ONpeNe/sioT HauajbHele oceBble ycunus N2 B sije-
MeHTax (GepMbl i HaualbHble uarubaoiie momenTsl M2 B XKect-
KOM II0SICE€ OT TMOCTOSIHHBIX HarPy30K II BO3IeHCTBHI, BOCIPHHU-
MaeMBIX NPH BKJIMOUeHHOM B pabory Oerome. Briuncagior Ha-
yaJbHBE HANPSXKEHHs B LEHTPe TAKECTH ceueHHs GeToHa o'él(o)
OT IIOCTOSIHHBIX HArpy30K H BO3LelCTBHH. B COOTBeTCTBHH C
no. 81 11 82 ycraHaBJIHBamOT HEOOXOAHMOCTb ydeTa MOJ3yUecTH
6eToHa 1 06GXKaTUs TONEPEUHBIX IIBOB.

3areM corgacHO 01. 84 u 86 HaXOAAT lI3MeHEeHHS BHYTPEHHHX

HATpSKEHHI Gy B LEHTPAaX TAXKeCTH ceueHnil GeToHa, paccMar-
puBasi paforTy H3OJHPOBAHHOTO 3KECTKOTO CTalerkene306eToH-
HOTO II0sica 1O/l CHJIOBHIMH (PAKTOpaMiu, BEI3SBAHHBIMH B HEM Ha-
rpy3kamu u Bo3pefictBasmu [I. 3a L mpHHHMAIOT, KaKk IpaBHIIO,
IOJHUHBL TaHejell KecTKoro nosica. HesaBucumo oT crnocoGa ompe-

NeNeHHs ¢ BBUHCIASIOT TPHBEJEHHbIE FeOMETPHUECKHE XapaKTe-
PHCTHKM CeYeHHH KEeCTKOTO Ilosica, NPHHHMAas 06eToH paboTrano-
wHM ¢ 3(QdexTHBHEIME MOAyJAsiMH yupyrocta E,.

ITocse sToro omnpeiensoT H3MeHeHHsT BHEIIHHX CHJOBHIX (ak-
TOPOB (OCEeBLIX YCHJIHH B 3/eMeHTaX (epMBl H H3rnOaiolIHX MO-
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MEHTOB B IKECTKOM TIOSCe) TOJ BJHSHHEM TOJ3ydyecTH OeTOHA
® 00xaTHA TONEPEUHHIX IIBOB, T. €. BHINOJHSIOT BeCbMa IMpH-
OMMXKEHHOE BTOPHYHOE pelleHHe CTATHYECKH HEeONpefeJuMok
3agaqy.

Tipm BHemHefi cTaTHueCKOH OHpeleNHMOCTH peLIeTYaTOK
KOMOUHHPOBaHHO! (epMbl FOPM3OHTAJbHYI0 MPOEKIHIO H3MeHe-
HHS YCHIMH B IIapHHPHOM Hosice (H H3MeHeHHe OCeBOTO
YCHJIMSL B JKECTKOM [osice) NMPHUOMHKEHHO NPHHHMAIOT

2
26,cT ]c-rﬁ

F; ot
H o 09

n n
N = N)K =

n

rae H—paccrossue MexxAy LEHTPaMH TSXKeCTH ceueHuii imap-
HHPHOTO NOsiCa H CTaJH AHEeCTKOTO Iosica B LAHHOH NaHeNH.
Yeunue NJ pacTATHBAIONIEe, eCHAH IEeHTP TAXKECTH CeYeHHsd
0eTOHa pacroJioXkKeH N0 OAHY CTOPOHY OT LIEHTPOB THAXKECTH Cce-
YyeHUH cTanM OOOHX TOSICOB. DTO YCWIHE CKHUMalomiee, KOTma
LHEHTP TAXKECTH ceyeHHs GeTOoHa HOMEIlaeTcss MeXKAY HIeHTpaMH

TSXKECTH CEYEHMH cTalu 000MX TNOSICOB. YCHAHE N)I:( HMeeT Ha-

npapJenue, TPOTHBONONOXKHEOE Ny,

Vsmenenue n3rubaioiliero MOMEHTa B KECTKOM IIOsice TpH
BHEIWIHEH CTATHYECKOH ONPeleMMOCTH pEelIeTyaToH KOMOHHHPO-
BaHHOHN (epMBI COOTBETCTBEHHO NPHHHUMAIOT

3

1 -
76
Mi—=z, 2% Fgol |
! Jer

MomeHT My oOTpHLATENeH, €CAH HEeHTP THKECTH CEeUeHUs
OeTOHA pAaClOJOXKeH BHIUE [eHTPa TAXKECTH CedeHHS CTalu
KeCTKOro 1osica, M MOJIOXUTEJNEH, KOI[La LEeHTP THAKECTH Cceye-
HHA OeTOHA HaXOAMTCH HHIKE LeHTpa TAXKEeCTH CeYeHHs Craji
JKeCTKOTo 1nosca.

VismeHeHHst YCHJAHH B 3JeMeHTaxX pelleTKd ONpPeeNsioT H3
YCAOBUII PaBHOBECHH UX M C H3MEHeHHeM YCHJHH B 3JIeMeHTax
LUIAPHUPHOrO 10siCa, CXOASUIHXCS B COOTBETCTBYIOIIMX Y3Jax.

Tlpu BHemHell CcTAaTHYECKOH HeONpeLeNHMMOCTH pelleTyaTon
KOMOMHHPOBAHHOIT (epPMBl peKOMeHAyeTcsl PellaTb TPeThIO cTa-
THYECKH HEONpeAeNHMYIO 3aJauy IIO HAXOXJEHHMIO BHEIIHHX IJs
Bcell (epMbl HEH3BECTHHIX OT IOJI3ydecTd OeTOHa H ofxaTHs
ronepeyHbix mMBOB. IIpH 3TOM HONYyCKaeTcs MPUMHUMATL pacyer-
HYI0 CXeMy, 06pasoBaHHYI0 IIOCTaHOBKOH ULIApHHPOB B Y3Jbl
JKeCTKOro mnosica. 3a HeH3BeCcTHble OepyTCd ONOpPHLIE peakuuu
IUIH OCeBhle YCHJHS B JHIIHUX CTePKHAX IIAPHHPHOH pacyer-
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HOH cxembl. TIpH BHIYHCIEHWH T'PY30BBIX, OCHOBHBIX H NOOGOYHBIX
TepeMeneHHli 0 HanpaBJeHHsIM 3THX HEH3BECTHHX OeTOH BBO-
IHTC B cocraB cedeHu#l c 3Gh(eKTHBHBHIM MOAYJAEM YIpy-
roctu E,.

CusioBbie {axropsl or ycajiku Oerona

92. Cunopnie GaxTOpel OT ycaiku OeTOHa HeOOXOLHMO YYH-
ThIBATH B pacieTax Cralexe/Ne306eTOHHBIX MOCTOBBIX KOHCTPYK-
HHUH Ha [ONOJHHUTENbHblE COUETAHWS HArpy30K M BO3MAEHCTBHH.
Cranexene300eTOHEBIE KOHCTPYKIIHH Ha ycaaky GeToHa paccuu-
THIBAIOT BCEIZIa B NPEANOJOXKEHHI €ro YIpyrocTH H ¢ yYyeTOM ero
NOJI3Y4ECTH.

Ilpu oTcyTcTBHEM crnenuaNbHBIX OOOCHOBaHHHIX [JaHHBIX O
6eTOHe U YCHAOBUSIX €r0 TBEDAEGHHS PaCueTHYIO BeJHUYMHY OTHO-
CHTeNIbHOI JedopManuy CBOGOAHOH ycaiku GeToHa JONycKaeTcs
TIPHHMMATh:

IPH MOHOJIMTHOH KOHCTPYKLHH ey=2-10"1%;

opu cGOpHOH KOHCTPYKHMH ey==1-10—%

KosddunueHTH neperpyskd [Jjis BO3AeHCTBHSI ycaiKl GeToHa
npuHHMAlOTCs paBHeIMH | u 0, B 3aBUCHMOCTH OT TOrO, YBEJWYH-
BAeT HMJH yMEHbIIAeT ycaJka pacueTHOe CyMMapHOe BO3[eHCT-
Bue. COOTBETCTBEHHO NPOsiBJIeHHe YCafKH GETOHA YUYHMTHIBAETCS
TOJLKO B TEX MeCTax KOHCTPYKUHH, B KOTOPHIX OHO yBeJHYHBa-
€T CyMMapHOe BO3JeHCTBHe.

Jas yuera moJisydecTH B pacueTax Ha ycajaky 6GeToHa Jo-
nycKaeTcsl NPHHHMAaTb 3(Q(EeKTHBHEIM MOAYJb YNPYrocTH GeToHa
Ey=0,5E;. Yuer noasyuectd B JaHHOM CJy4ae OrDaHUYMBAETCSH
NPARSITHEM 3TOro 3()@HEKTHBHOTO MOAYJS YNPYTOCTH.

93. BHyTpeHHHe HanpsiXKeHHST OT YCaAK#H GeToOHa B ORHO-
IJMTHEIX CTaljlexkene300eTOHHBIX 3JeMeHTaxX, B YacTHOCTH Ha-
NpSXKEHUs OT ycafku 6ETOHA B CTATHYECKH ONPeNeNHMbIX 00B-
e[MHEeHHHX GalKaX CO CILICIIHON CTEeHKOi, JOmycKaeTcsi Onpefe-
J9Th N0 cleAylomuM (opmyaam:

HanpsXeHHs B KpaliHeli ¢ubpe «6¢>» GeroHa

Y

. F S 5

v cr cT,eT V. 3

%G —"Cy Ey (-—————Fy —_ '——Iy— 25([)_(:1‘6) (paCTﬂ}KeHue),
crb crb

HanpsXKeHHss B NEHTPe TSXKECTH ceueHusi GeroHa «O»

Yy
7 F Ser.cts
v __ cT CcT,CTl v .
oY =e, Ly (?v— Ty Fe (pactsxenue);
crb crb
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Hanpsi’KeHHs: B OGHIYHON NPOLOJIBHOI apMaType 3eJje306eToHa

Fer
Y
Fmﬁ

St crs
4 Derets oy ) (cxarue);

Y —
G, =% E. ( 1— r a,c16
Zcrb

HanpsiXKeHHS] B BLICOKONPOYHOH NPOLOJLHOH apMartype

Sg’T cTh
7oy 2} cro (cxarue);
crb

crb

HanpsKeHNs B Kpa#ued ¢HOpe CTaNBHOTO BEPXHEr0 mosica

Y
7 F Ser,cr6
v__ cr CT,CT Y .
oy =¢ey E, ( 1— T —l——]y——~ 2y 6 (cxartue);
ctb crb

HanpsiKeHIs B kpafigeil ¢u6pe CTanbHOrO HHIKHETO Hosca

y

v Fer SCT,crﬁ V

oy =gy E. (T + v 2) 6 — 1 (pacrsxenne).
ct6 crb

B srux ¢opMyrax BepXHHUMH HHAEKCAMH «¥» CcHaGXeHH
reoMeTpHUECKHe XapaKTepHCTHKI TPHBELEHHOTO CEeUeHHS, BbI-
yuCJAeHHBEIE TP MOLyJie ynpyroctH OeroHa Ey=0,5E; a sua-
4JeHHe

Y v
SCT,CTﬁ _ Fm- Zer,cr6 -

Ocranbuble 0603HAUeHNs TOsiCHeHH! B mm. 46, 52, 92 1 Ha
puc. 29.

94. BHyTpeHHNE HampsXKeHHS OT ycagku GeToHa B ABYXILIKT-
HOHl crajiexxene306eTORHON Gallke ONpeLedsiioTCs mo GopMyrIam
m. 93 c yueTOoM CJHEAYIOINX H3MEHEHHH H YKa3aHWii:

a) MHIEKCH «CTO» 3aMeHsIOTCs Ha «CTGD»;

6) B cayyae, eC/IH IEHTP TAXKECTH CEYEHHS CTalH «CT» pac-
110JIO2KeH BhIllle LEeHTPa THKECTH CTajexene300eTOHHOTO ceye-
HUA «cTOD», 3HAK Y BeJHUYHHBI SZT,CTaf, usMeHnsiercsa Ha o6par-

o v
HBIl 110 OTHOIIGHIIID K 3HAKY Scrers B M. 93;

B) topmyast n. 93 mas c§¢; cy: oy H oy HCIIOJB3YIOTCH AN
f6eToHa H apMaTypH BepxHell NAHTH «6» uax «b» (mas maurs
«b» uHpEKC «6» COOTBETCTBEHHO 3aMeHseTcs); AJs 6eTOHA u
apMaTyphl HIXKHeH TJIHTH HCHOJIb3YIOTCS Te 3Ke (OPMYJIBI, HO
C H3MeHeHHeM 3HaKa BeJHYHHH 2¥ Ha 06paTHHL;
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00peIHHEHHOTO CEeueHHs nJisl pacyetra na ycamcy)




) moJyYeHHe OTPHUATENBHOIO 3HAKA Y BeJHUHMHB ¢¥ O3HAya-
er o06paTHOe HANpaBJeHHEe HANPSKEHHs [0 OTHOIIEHHI0 K yKa-
3aHHOMY B . 93.

95. IlpuMeHeHHe peryJHpOBaHHS HJAH NPeABapHTENBHOrO Ha-
npsxXeHHsT (B TOM yucae H Crnoco60M HATAXKeHHsS BBICOKONpPOY-
HOfl apMaTyphi) He BHOCHT W3MEHEHHI B METOAbI OMpefeseHHus
HanpPsIKeHW WM NOTePh HanpsaKeHHH OT ycaAku OeTOHa.

B cratuueckm HeompedenMMBIX CTaslekele300eTOHHHIX CH-
CcTeMax Hapsly C BHYTPEHHHMH HampsiKeHHSIMH NOJXKHBI GHIThH
Ompe/iesieHbl BHEIUHUE CHJIOBHe GaKTOPE! OT ycamkh Geroma. Kx
HAxXOZHTh Jydmle MeTofoM cui. Ecii 3a HemsBecTHble X) TpHHH-
MaloTcs M3rufaloulye MOMEHTH WU OMOPHBIE peaKUHH, BO3HH-
Kawiiue oT ycagKu GeToHa, PEKOMEHLYeTcs ONpeAessiTh STH He-
H3BECTHHE N0 AedopmaunsM (yCafOUuHBIM HepeMeIleHHAM A;y)
OCHOBHOH CHCTEMBI, MHOJYyYaeMBIM B IIpOLleCCe pacCMOTPEHHS
ynpyro#i paGotsl Gerowa (mpu moxmyJde ymnpyrocti Ey= 0,5E;),
COOTBETCTBYIOIIEH BHYTPEHHHM HAaNPSAXKeHHAM oY B Ccranexene-
306€TOHHOH KOHCTPYKUHH OT ycaiKi GeroHa. Ecan B umcnie He-

u3BecTHbIX X| HMEIOTCS OCeBble YCHJIHS, BO3HHKAIOMIHE OT ycaj-
k1 OeTOHA, HEH3BEeCTHBHIE Ieeco06pasHo onpeledark mo nedop-
ManusM (ycaZOuHBIM INepeMeleHHsM A;y) OCHOBHOH CHCTEMBI,
TOJMy4aeMbBIM NPH PAaCCMOTPEHHH YIPyrofi paGOThl CTalH, COOT-
BETCTBYIOIIEH BHYTDEHHHM HANpsixKeHHIM oY B CTalexeseso-
6eTOHHO KOHCTPYKUMH OT ycajgku GeToHa.

OcHoBHEBIE §;; H TOOOUHBIE O;; IepeMelleHHsT B OCHOBHOH
ciucTeMe B OGOHMX Clyuasix ONpeNeNsIOTCsl IYTeM pPacCMOTPeHus
ynpyroil paGoThl IOJHOH OCHOBHOH CHCTeMEl (C GETOHOM, HME-
muM Monysb ynpyroctit Ey=0,5Es) mon [eiicTBHEM eIHHHUYHLIX
HeusBecTHHIX X; =l.

96. B craTHuecKd HeONpeZeNHMBIX HEPa3PE3HBIX OGhelHuHEH-
HBIX 6a/jKax cO CIVIOLIHOH CTeHKOIl BHEIIHWE CHJIOBbE (DaKTOpPHL
0T ycangku GeToHa MOIKHO Haxomm: IPUHHMAas 332 HEH3BECTHHIE

OMOpHBIE H3THOAIOIHE MOMEHTHI X BO3HHKAIOIINE OT YCaAKH
6eroHa. YcanouHbIe NEPeMElIeHHS B OCHOBHOI! CHCTEMe BHUHCIA-
I0TCA TNPH paccMOTPeHHM paGoTHl $eroHa OCHOBHOH CHCTEMBL

no dopmyse
? M}M%’dx CT c16
R — Midx.
Ay Z,S Ey s EVE..: 17 f

crb

O6o3nauennsi mosicHeHHI B mil, 46, 52, 92 u 93.
97. B pemeryaTelx KOMOGHHHDOBaHHHIX (epMax, HMEWOIIHX
JKECTKH cTaliekeNe300eTOHHRIH 1OsIC, pacuyeT Ha ycaiky Gerona
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IONYCKAETCH BHIIOJHATL NPHUOMHIKEHHBIM crocoGom. IIpH sTom
onpenendaorcs no dopMynaMm n. 93 BHYTpeHHHE HaNPSXKEHUST
oT ycaik#H OeroHa B 2KeCTKOM CTajexene3oGeToHHOM I[oOfce,
3aTeM INPHGJIMKEHHO BHIYHCASIOTCS BHELIHHE CHJIOBBE (aKTo-
prl (OceBble ycuausi B 3JEMeHTax (pepMbl M H3THGAOLINE MOMEH-
THI B JKECTKOM MOsICe) OT ycanku OeToHa.

Ilpu BHewiHelt CTATUUECKOH ONpeJeNMMOCTH PEUIeTYaTON KOM-
OMHUPOBAHHON (hepMHBI TOPU30HTANbHAA IPOEKUHS YCHIHA B mIap-
HHPHOM TIOSICe I OCEBOe YCHJIHE B KECTKOM MOsice MPHHHMAaWTCH

v y Strcrs
_ cr,cT
Ny =—Nyx —SyEc——]_[—,

a HM3rubGaioumuil MOMEHT B JKeCTKOM Mosice
y v
My = ey EcS:T,cTG-

O6o3nauenus 3nech COOTBercTBYIOT mm. 91, 92 u 93.

Hanpasnennss Ny, Ny, M) takue xe, uro u y N, Ny, ME
corapacao m. 91,

Yeunusa B sJeMeHTax DelleTKH ONpPelelsiOTCA W3 YCJIOBHH
PaBHOBECHSl HX C YCHJHUSMHM B 3JeMeHTaX CTepPIKHEeBOro mnosca,
CXOASIMHXCS B COOTBETCTBYIOIIMX Y3JIaX.

Tlpu BHemHeHl CTaTHYECKO#l HeOMPeNelMHMOCTH PpeIIeTyaToil
KOMOHHHMPOBaHHON (epMBl BHEeIHHE AJS BCeli KOHCTPYKLUMH He-
H3BEeCTHHEIE OT ycajAK# GeTOHa H COOTBETCTBYIOIIME NPHpAaIIeHHS
OCEBBIX YCHJIHI B 3JIeMeHTax (epMbl ONpefeisioTcsi aHAJIOTHUHC
H3JI0’KeHHOMY B 1. 91.

CunoBele aKTOphl OT KOJeOaHuil TeMNepaTyphl

98. CuioBbie (hakTOpel OT KoMeGaHMIl TeMmepaTypel HEO0OXO-
JHMO YYHTHIBATD B pacyerax CTajie)kele300eTOHHBIX MOCTOBBIX
KOHCTDYKIMI Ha JONOJHMTENbHHIE COYETAHWS] HarpysoK H BO3-
ne#icteuii. Crallexene3oGeToHHEIE KOHCTPYKIHY Ha BOsfeiicTBUA
Kone6aHuil TeMIepaTyphl PacCYUTHIBAIOT BCETZa B TNPe[noJoxKe
HHHM ynpyrocTd GeToHa H 0e3 yueTa ero MOJI3YUECTH IIO[ 3THMH
BO3JeACTBHAMHU.

HopmatuBHBe pasHOCTH TeMNepaTyp CTalu H Kele300eroHa
NPUHUMAIOTCA B COOTBETCTBHH C Tabal. 7.

Pacnpenenenne TeMnepaTtyp no JAJHHE H IIHPHHE NPOJETHOTC
CTPOEHHSI TOJaraioT YCJIOBHO HEH3MEHHBIM.

BuelHe cTaTHYyecKH onpellendMble peleryaTele (epMEBl, HMe-
jomue rudkue H-o0pasHbie Uil TABPOBbie CTaJbHLIE 1OsCA, 00'B-
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Ta6auuma 7
HopmaTHBHBIE Pa3HOCTH TEMUepaTyp CTajkH H Kene3obeToHa

BeaunyuHel pasHOCTH TeMncpa-

HBIM TIOSCOM

YD, 2pad
Pacnpeaeneuye pasmocTH
Bua woscTpyKunun TEeMnepaTyp no BbLICOTE npH TeMnepa- | npE Temnepd-
KOHCTDYKLHH Type cTaan Type crajH
BhRILIE, UEM HiliKe, ueM
KenesoberoHa | dkeae3odeToHa
KpuBoauHeiinaa smio-
O6benunennse  (Omuo- | P t—30 | £ =15
- S ax——
MARTHBIE) raaBHble Ganxu | P2 1O BaICOTE tcj_ag_b max "
€O CIJIOMIHOI CTeHKOIi HOH CTEHKH, Ly=U; fy=9 ty=—45
tH='0$3 tmaf.\'
O6bepunendble  Ganku ‘ tmar=15 | t may=—15
npoesxel  4acTH €O To xe
CIUIOIIHON CTeHKOl th=4,5 ty=—4,
JIByXTUIHTHBIE — TJAABHBIE gfﬁﬁgm:;?;g;aeﬂ CTZIJIII;"
0aJKu CO CINIOIIHOM CTeH- pA N tmax=30 | tmax=—19
xoft HOll creuxH; fp=0; max max
ti=0
CkBO3Hble riaBHEIE dep-
MBl C Kele300eTOHHOM TloCTOSIHHAS DA3HOCTE
IIATOH, pacmonOkKeHHOol TEMITE an 4 tp=25 tp=—10
MeXILy rJaaBHbIMH dep- paTyp i
MaMHu
Kpupoauueiinas smio-
pa N0 BHICOTE CTalb-
To xe ¢ kene300eTOH- | HOH CTEHKH HEeCTKOro
HOH ImJAuWTOMH, pacmnouo- nosca; f3=0; tmax=30 | tmax=-—18
JKEHHOH Hajx ORHOCTEHYa- ta=0,3 tax; ty=9 ly=—4,5
THIM JEeCTKHM CTaJdbHBIM | NMOCTOAHHAS PAa3HOCTh £i—15 fr=—10
TIOACOM TEMIEpPATyp £y ele- o= ¢
300€TOHAa € peleTKOoMH
H IDapPHHDHBIM HOSCOM
To e ¢ iene3oberoH-
HO# mauTOH, pacnono-
seHHoll waxn nByxcTen- | [|OCTOAHHAA DAsHOCTH ty=15 t=—10
Temmneparyp & b ¢
YaTLIM KECTKHM CTanb- Y

eIVHEHHBIE C 2XKeJe300€TOHHOM MJIHTOMH, DOMyCKaeTcs He pPacCyH-
TEIBATb HA PAas3HOCTb TeMIepaTyp CTall M Xeae300eToHa.
Ecan B momepedyHOM ceueHHM IPOe3Ke# YacTH IPOJIEeTHOTO
CTPOEHMS] MMeloTc 00belHHEeHHBEIE NPOAOJBHEE OGanaku (mporo-
HBl), IIPH pacuere Ha KoJjeOaHHs TeMIepaTyPHl cTajexese3ole-
TOHHHEIX TJIaBHHIX (pepM B €OCTaB CeYEHHIl IOCJAEe[HHMX BRJIOUA-
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eTcs BCS JKeNe306eTOHHAR MAHTA (cOryacHo -m. 53) M He BKJO-
YA¥OTCs] CTAJIbHBle 3JEeMeHTH NPOAOJbHBEIX G6asloK; NPH pacuere
e Ha KoJjeGaHusi TeMIepPaTyphl NPOJOJBHEIX GajloK B COCTas
X CEYeHH#l BBOASTCH COOTBETCTBYIOLIME YaCTH Kele306eTOHHOIT
nauTH coryiacHo 1. 67. Temnepartypuble HaNpsXKeHHS B JKele30-
feToHe OT pacuera TJaBHHEIX (epM H OT pacueTa IPOJOJbHBIX
HaJIoK NpH 5TOM HE CYMMHDYIOTCS.

CunoBrle (hakTOphl OT KOJeGaHMH TEeMNEPATyPHl BHIYMCIS-
10TCSA:

JJIsT NPOBEPKH INPOUHOCTH KOHCTPYKHHH—OT pacdeTHOii pas-
HOCTH TeMIepaTyp, IPHHHMAaeMOH ¢ KO3(M()HIHEHTOM MePerpysKu
1,10;

IlJist TIPOBEPKH TPELIMHOCTONKOCTH JKene306eToHa (B TOM gHC-
Jle JONYyCTHMOCTH pAacCKpHITHSI TPEIIHH)—HENOCPEACTBEHHO OT
HOPMAaTHBHOH Da3HOCTH TeMIeparyp.

99. Dmiopa pasHOCTH TeMIEpPaTyp CTalH H ¥Kele306eTOHa
TI0 BHICOTE OOBENHHEHHOH GalJKH CO CIJIOIIHON CTEHKOH MMM IO
BEICOTE CTaJslelKese300€TOHHOTO OJHOCTEHUATOTO 3IKECTKOro Iio-
dca NMpuHHMaeTcs corjacHo puc. 30.

BuyTpeHHHe HanmpsXXeHHA OT KoJeGaHHH TeMIepaTypHl B Bbi-
LIEyKa3aHHBIX CTaljleXXele306eTOHHLIX 3JEMEHTaX, B YacTHOCTH
HaOpsKeHHs OT KoJeGaHHH TeMIepaTypel B CTAaTHYeCKH Onpefe-
JHMBEIX 00BbeJHHEeHHHX 6a/Kax CO CIIOIIHON CTEeHKO, HOmycKa-
eTcss OnpefeldaTh MO cledylomuM dopmyaaM:

HanpsiKeHHs B Kpafineli ¢ubpe «6¢d» GeroHa

I S (kS :
6 == Linax6 \ Fog ~ Tong 20:c6 (pactsaxenue);

HanpsiXKeHus] B LUEHTPe THAXKECTH CeyeHus GeroHa «G6»

St

2 acTsKeHUe);
1 26.a5) (P )

T
cﬁ t’m”EG (Fm“é
HanpsXKeHHs B 06LIYHOI MPOLONBHON apMaType Kelne300eToHa
- F S
T T T .
T =otp,E. ( Fog  Tog zﬂ,mﬁ) (pacrsxenue);
HanPsSXeHHs B BBICOKONPOYHOH NPOJOJBHOH apMaType xe-
Ae306eToHA

Fy St
Fc'rG Icﬁ

ol = u.t,,men( Zn, uﬁ) (pacrsixenue);
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Puc. 30. 3miopsl K onpefiesieHHio BHYTPEHHHX HanpsmKeHmii or xonebaHuil TeMmeparypb




HanpsykeHns B KpaiHell BepxHe#l ¢GuOPE «B» CTANbHOH YacTH
ceueHHd

- Fr Sy
sl = at,,E Fog T Pmer6 (pacTaxenue);

HanpsKeHHs] B CTa/lbHON CTeHKe B TOouYkKe k, ecjH OHa pac-
TIOJOXKEHa BBIUIe HEHTPa TAXKECTH OGBeIWHEHHOTO CeYeHHS

- St Frp
3y = alp,Ee (dg,, —+- Es'zk'"é — m) (cxarune);

HanpsKEHHUS B CTAJbHOI CTEHKE B TOYKe kR, €C/ii OHa pacno-
JioXKeHa HHXKe IeHTpPa TSXKeCTH 0ObeJHHEeHHOTO CeueHHS

T St Fy
of =0l Lo {b,— T Bkictd — Fo (cxarue);
Hanps:KeHUs B KpalHell HHXXHeH (QuOpe «H» CTaJbHOH YaCTH,
CeYyeHHs
Tty Eo (a4 2 g6 0,3 (pacTsa
“4 max=e\F Tert <n,e16 , pacta (@HHE),

e o=1-10"5—xo03bdunuenT JHHEIHOr0 pacIIHpeHHs CTajH
u Oerona;
Lmar —MaKcHUMalbHas pA3HOCTb TeMuepaTyp (HOpMa-
THBHAA corjacuo 1. 98 uiam pacueTHas ¢ yYETOM
K03pPHIHEeHTa NeperpyskH);

Fr=0,8F, + 0,3F,;
ST _ (0,4’1 - 0,8 znﬂ,cfﬁ) F'U + O,SFu zu'c-rﬁ;

F,—njomane CrajbHBIX BepPTHKAJbHBIX 5JIeMEHTOB
ceyeHHsl (CTEHKH, BEPTHKAJbHBIX IOJOK NOSsC-
HHIX YTJIOB, Jdawmelqeli);

F,—nnowais CTaMbHBIX TOPH3OHTAJBHEIX 3/1€MEHTOB
HIJKHETro 10sca;

dn)k = V3,91 Ek - 3,82 E}?c .

Bennuuny §, onpenensitor no dopmydne

Zen,er6 zk,mﬁ
H)

h

"
Cp =
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€c/M TOYKA £ HAXOMHTCH BEIlIe LEHTPa TSXKECTH OObelHHEH-
HOTO CeueHH:, W N0 (opMmyle

3 2gu,c16 + Zper6
p=—"""—"""",
h
eciM TOYKA £ HAaXOJUTCS HHIKe NeHTPa THAKECTH OODbedHHEH-
HOTO CeyeHHS.

Ocranpable 06o3uaveHHsl sicHBf W3 uyeprexa (cM. puc, 30) u
nosicHensl B mm. 46, 52 u 98.

HanpasjeHue HanpsKeHHit B (QopMynax yKasaHo NPHMeHI-
TEJIBHO K CJIyuaio NOJOXKHTENbHOI PasHOCTH TeMNepaTyp (reM-
rnepaTypa cTaj| BHIIIE, 4eM KelesoberoHa). Ecau Temmeparypa
CTalu HHXKE, YeM Kele300eToHa, HamnpaKeHHs HMeloT o6paTHbe
HanpasJieHus,

100. BuyTpeHHHe HanpsyKeHHsi OT KoJeGaHHII TeMIepaTyphl
B IBYXMJIHTHON CTa/jexkKesne306eTOHHON GaJjike JONYCKAaeTCs Ompe-
nenats no dopmyaaMm m. 99 ¢ yueToM CJAeAYONIHX H3MeHeHHH
H yKasaHHui:

HMHIEKCH «CcTO» 3aMeHsioTcs Ha «cTtOb»;

pejnuuHbl Fr U Sr onpenensiiores mo (opmylam:

FT =0,8F1/;
ST = (0,411 — 0,8 ZBII,CTGB) F'u;

T T 4T T
topmyanel 1. 99 mas g5y 6 % H O MCHONB3YIOTCS HJS GeTo-

Ha M apMaTypH BepXHell mAuTel «6» HAH «b» (C COOTBEeTCTBEH-
HOJ 3aMeHONl MHAeKca «G» Ias IIuTH «b»); nns GeroHa u apma-
TYPHl HMXKHeHl MJHTH HCNOJb3YIOTCH Te Ke (OPMYJBI, HO C H3-
MeHeHHeM 3HaKa BeJHYHMHLI 2 Ha 00parHHbIf;

T
u3 GOPMyJaBl OAsA Oy HCKMouaercd uien 0,3, Takum o6pasom

- F. S
= s s s + T v

HOJIyueHHe OTPHILATENBHOTO 3HAKa Yy BEJMUHMHBI o' O3HayaeT
00paTHOe HaNpaBJieHHe HANpSIXKEHHs] [0 OTHOIUEHHIO K yKa3aH-
HOMY B 1. 99.

101. Tlpu mocTOSIHHON pasHOCTH TeMIepaTyp fy CTanu H xKe-
Je300eTOHa 1O BHICOTE MOMEPEYHOTO CEUYEHHS CTANbHOH YacTi
OIHOIJIMTHOTO CTaJelkele306€TOHHOTO sJeMeHTa (mampumep,
ABYXCTEHYATOTO0 JKECTKOrO I05Ca) BHYTPEHHHE HANPSXKEHHS OT
KoJieGanuil TeMIepaTyPhl ONpPEeJensioTes IO ClenyomuM ¢op-
MyJiam:
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HanpsKeHHs B kpaiHel ¢ubpe «6¢» Gerona

T F¢ Sc.ers )
T ~c .
ob = o £ Es (ch6 Tog 20015 (pactsaxenue);

HanpsizKeHHdst B HeHTPe TAXKECTI ceueHHus 6eToHa «G»

= F. Se,c16 X
of = atyEq (}"cw T 6 us) (pacrsixenue);

HAOpsXKeHHs: B 0GBUHON IPONOJBHOI ApPMATyPe Kele300eToHa

Sc.ér6 )
T ___ —_— - .
oF = oty F, ( Forg Ters Za,cr0 | (pacTaxenue);

HanpsiKeHHs B BBICOKOIIPOYHOH NPOXOJMBHOM apMarype KeJe-
300eToHA

Sc.c’rﬁ

Fc'xu let6

HanpsKeHus B KpafiHell BepxHe#l ¢puGpe «B» CTaJbHOI UACTH.
ceyeHHs

ST —atyE, ( z,,,aa) (pactsxenue);

e e Se.org ~B,cm) (cxatue);

HANpAXKEeHUs] B KpaliHell HuXHell (GuOpe «H» CTAJbHOH YACTH
ceueHust

GE = t(bEc ( F P

oy = oty (f%s + éfc'm Ziers — 1) ‘(pacraxenue).

O6o03nauenus nosfcHedsl B mm. 46, 52, 98 u 99,

102. B craTHyYeCcKH HEOUPeIedHMEBIX CTajexene306eTOHHBIX
cHcTeMax Hapsioy ¢ BHYTPEHHHMH HanpsZKeHHSIMH IOJKHBEI OBITb
Oonpeje/ieHbl BHEIIHHE CHJOBbIe (akTOphl OT KoJeGaHHH TeM-
HepaTypr 49TO DPeKOMeHIyeTcs JenaTb Meronom cuia. Hewssect-

Hble X, 1e7ecoo6pasHo onpefelaTs o gehopManusM OCHOBHOI
cucTeMBl (TeMIepaTypHBIM NepeMelneHusM Aj;r), HOJAyuaeMbIM
NpH PacCMOTPEHHH YIPYrodl paboThl GeTOHA, COOTBETCTBYIONIEH
BHYTPEHHHM HANPSKEHHSAM G! B CTAJeXe/1e306eTOHHOI KOH-
CTPYKUMH OT KoseGauuil TteMmuepatypbl. OcHOBHEe O;; H T0O-
GouHele 0;; NMePeMeIleHHS B OCHOBHOI CHCTEMe ONpPeLeNsiOTCs
NpH PaccMOTPEHHH yNpPyrofi paGoThl moj [elfiCTBHEM eNHHUYHBIX
HeH3BeCTHHIX X ;=] NOJHOA OCHOBHOI CHCTEMBL.

103. B crarnueckd HeONpeIe/UMEIX Hepa3pesHeX o0GbegHHEH-
HBIX 0a/Kax CO CIVIOIIHOH CTEHKOH BHEmHHe CHJIOBHE (DakTOpHL
OT KoJsieGaHHil TeMIepaTyPEl CIERYET ONpeAe/siTh, NPHHHMAS 34
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T
‘HeH3BECTHHIE ONOPHBIE H3rnOawllHe MOMEHTH X; , BO3HHKAOHe
oT xoJaebGaHuii Temnepatypr. TemmepaTypHble TNepeMeIeHHs
B OCHOBHOH CHCTeMe BHIYHCJAAIOTCH HO (opMmyde

MM dx St s’
11‘—25‘ Eglg —atmaxzrnﬁ M dx

O6o3nauenns nosicienwsl B nm. 46, 52, 98 u 99.

104. B pemieTuaThiX KOMOHHHDOBAHHBIX (epMax, HMEIOHIHX
JKECTKHIl crajexene306eTOHHEL 09C, PacyeT Ha KOJeGaHHsA TeM-
nepaTypu JONYCKAeTCs BHINOJHSATb CAeLYIOIHM NPHG/IMXEHHEM
crnocoOom.

Broiuncasioress no dopmynam n. 98 mam 100 BHyTpeHHMe Ha-
TIpSIKEHHsT OT KosneGaHHil TeMIepaTyphl B JKECTKOM CTaljexele-
300€TOHHOM IIOACe, 3aTeM INPHGJIHIKEHHO ONpejeNdIoTCcs] BHel-
HHe CHJIOBble (hakTOpPHl (OCeBhie YCHIHS B sjeMeHTax ¢GepMb
1 H3rubaonue MOMEHTHI B KECTKOM Iosice) OT KoJaebGaHHH TeM-
TIepaTypHL.

Tlpu BHeIIHel CTaTHYeCKOH ONMPeNesHMOCTH pelleTdaToll KOM-
GMHUPOBAHHOH (epMbl TOPH30OHTANbHAS NPOEKIMs YCHIHS B HIap-
HUPHOM IOSICE ¥ OCeBOE YCHJHE B JXKECTKOM Mosice NPHHHMAIOTCH

St

H ¥

eclH 3miopa pPasHOCTH TeMIepaTyp B CTaJH JKEecTKOro mnosca
KpPHBOJHHeHHA, U

No= — Ny=ot,,.E.

Sc,crfr

T
Ni= — Nj= atyE, —o

B cJyyae NOCTOSHHOH Ppa3HOCTH TeMNepaTyp B CTalH KecT-
KOTO Iosica.
Maru6aiomuii MOMeHT B KecTKOM nosice My =Ny H.
O6o3naueHns 3aech coorBercTByioT mn., 91, 98, 99 u 101.

T T T o
Hanpasneuns Nw, Nyu My IPH TONOXKUTENBHOH Iy ,, HIH Ly

TAKOBHl JKe, UTO M HampasjeHuss Ny, Ny u M| coriaco u. 91.

Yeunus B 3JeMEHTAaX pENIeTKH OIpefensioTcs H3 YCJIOBHH
PaBHOBECHS HX C YCHJIMAMH B 3JeMEHTax IIapHHPHOFO IOsiCa,
CXOAAIIHMXCH B COOTBETCTBYIOILUX Y3JaX.

Tlpu BHeinHeli cTaTHUeCKON HEONPEAENHMOCTH pelleT4aTo
KOMGHHHPOBAHHO!N (DePMEBl BHENIHHE IJs Bcell ()ePMbl HEH3BECT-
HBle OT KoJsieGaHHui TeMIepaTyPH M COOTBETCTBYIONIHE MIpHpaile-
HHSL OCEBBIX YCHJH{I B 3JeMeHTaX (epMbl OupeessioTcss aHa-
JIOTHYHO M3JI0KEeHHOMY B 1. 91,
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105. dast omnpenesieHHsi TeMIEpPaTyPHBIX HepeMelleHHH B 1o-
JIBMIKHEIX OHOpPHHIX HYacTdX O0aJIoYyHHIX CTaJezxese300€TOHHBIX
MPOJIETHBIX CTPOEHHH H TeMIePaTYPHBIX HAaNpsKeHHH OT BHeUI-
HHX CHJIOBBIX (DAKTOPOB B PAaCNOPHBEIX CTATHUECKH HeONpejelu-
MBIX CTaJjieXe/1e300eTOHHBIX NPOJNETHHIX CTPOEHHUAX (B TOM uHC/Ie
KOHCOJIbHO-PAMHOM CHCTEMEL) [0JIK€H OLITh BBHIIOJNHEH OGBIYHBLH
pacuer Ha paBHOMepHBHle KoJneGaHHs TeMIepaTyphl Bceli KOH-
CTPYKuHH (H cTanH, H 6eTOHAa) B COOTBETCTBHH C TPeGOBAHUSMHU
n. 132 CH 200-62. TIpu 3ToM [l THOOBHIX NPOJETHHIX CTPOeHHit
HOPMAaTHBHEIE KOJeGaHUA TeMmepaTypsl TpHHEMaioTcs --40°,
a AN HHOHUBHAYaNbHBIX TIPOJIETHHIX CTPOEHHI—INO pasHOCTH
MIONbLCKUX M SHBAPCKHX H30TepM. leMIepaTypHBIE HaNpPIKeHHUs
OT DasHOCTH TeMMepaTyp Craju H XeJe306eToHa W OT PaBHO-
MepHBIX KOJeGaHHi TeMmrepaTypbl He CYMMMpPYIOTCH.

CupMramomue 4 OTPHIBAIOIAE YCHIHA MEXAY JKeJae306eTOHOM
H CTAAbIO

106. Tlpn BblUHCIEeHMH CHBHTAIOLIMX YCHJIHH MeEXJY Kelie3o-
GeTOHHOH M CTAJBbHON YacTAMM CTajleikese300eTOHHOTO 3JeMeHTa
B ofuieM cjydae AOJIKHBI YYHTHIBATHCA Clejylolliue (paxTOpHL:

BHEHIHUe NONEPEYHHIe CHJb;

BHeIHHe NPOZOJbHLIE CHJLI OT NMPUPaUIeHHS OCEBOTO YCHJIHS
B yaJie I0sica CKBO3HOH (epMbl, HATSIXKEHHUS BLICOKONMPOYHOH ap-
MaTypHl, nepelaBaeMoro Ha 00beJHHEHHYI0 KOHCTPYKIHIO, U T. 4.;

nepepacnpefeseHue NPOJONBHBIX YCHAMM MeXZAy Kele3o0e-
TOHOM M CTaJbl0 IIPH NePeMeHHOH BHICOTE MJIH HM3MEHEHMH COCTa-
Ba CeyeHHA 3JIeMeHTa;

KPYTALIHE MOMEHTHI—B INPOJIETHBIX CTPOEHHAX, PACCUHTHIBA-
eMBIX C YYeTOM CONPOTHBJEHHS KpY4YeHHIO coriacuo m. 60;

BHYTPEHHHEe HANPAXKeHHs, BO3HHKAlOMMe OT ycalku GeToHa,
Kojefanuli TeMNepaTypsl W JPYrHx aHaJOTHYHLIX SIBJICHHIL

107. Tlpu onpeneneHHH COBHTAIOIINX YCHJHMH MEXIYy rKese30-
6eTOHOM M CTanplo OeTOH, He3aBHCHMO OT BeJHYHHBl W 3HAKa Ha-
TIpSJKeHUP B HeM, BBOAUTCA B COCTAB CeUeHHI Kak ynpyru# ma-
Tepuajg. B cOOTBETCTBYIOMINX CAyuasx MOAYJAH YyNPYrocTH GeTOHA
IPHHHMAIOTCS COIVIACHO CIelHaJpHBIM YKasasuaAM nn. 86, 92
# 125. OnHaxo caBuramline. YCHIHS, ONpPe/le/eHHEle B MPedno-
JIOKEHHH YIPyrocT# 6eToHa H BBI3LIBAIOIME PacTsiKeHUe W pac-
KDPHITHE TPEI[HH B KeJle300eTOHHOH MNJHTe, NONYCKAETCs YMEHb-
1WaTh, YYHTHIBAS, UYTO PacTATHBalOllee YCHJAHE B Kesle300eTOH-
HOIl IJIMTe He MOXeT 6bITh Gouabliie RpFp, Tie Ry—HODMATHBHOE

cOnpoTHBJEHNe 6eToHa PAaCTAKEHHI0 COTJNACHO HPUAOKEHHID 3
x CH 200-62.

6 s. 604 81



108. B cranemxene3s0GeTOHHBIX 3JeMEHTaxX CO CIJIOLIHON CTeH-
KOl CJBUramliee yCHJHe Ha eIWHHUIY IJIHHBE, BO3HHKAIOLIEE
MexJy Xene306eTOHHON IUIHTON M CTaJbHBIM NOSCOM, ONpefesi-
eTcsd NPHMEHHTENBHO K PacueTaM Ha NPOYHOCTH (HJIH TPEMIHHO-
CTOHKOCTB) C yUeTOM INOJi3yuecTH 6eToHa mo (opMmyie

s q YoV T
t = an aga.cﬂi + Q Sén. cT6 + Q Sﬁ;, ct6 + Q Sﬁa, cth + t',
crb Iers Im-ﬁ Iers

rie —cABHramoliee yCHIMe HA €NUHHLIY [JAMHE, He 3aBHCSILEE
OT BHeIUHeH NONepeyHOlf CHJIBI H DPHHHMAaeMoe coraacHo nm. 106,
110 u 111.

OcranabHble 0603HaYeHus nosicHeHH B mm. 46, 52, 70, 84.u 93.

Eciu B ceueHHH HMEIOTCS BBICOKONpPOYHAsS apMarypa, GeToH,
NpEHMYIEeCTBEHHO PacTATHBAeMbll BpeMEeHHO! Harpyskof, 1 Apy-
rue OCOGEHHOCTH, B HHIEKChl (DOPMYJEI BHOCSATCS H3MEHEHHS CO-
raacHo i. 52.

Tperuit u 4YeTBepTHIT wieHB! (DOPMYJBI, NOJYePKHYThle TOY-
KaMH, YUHTHIBAIOTCH TOJIBKO B [JOMOJHHTENBHOM COYETAHHH Ha-
rPY30K M BO3JEHCTBHI M JHIIL B CTaTHYECKH HeONpPe[delHMBIX
cucTeMax.

B cayyae mepeMeHHO! BBICOTBI CeUeHHSI CTalexXese300eToH-
HOTO 3JIEMEHTA, a TaKiKe NPHW H3MEHEHHH COCTaBa CEUEHHSI €ro
CTaNbHOI KOHCTPYKUMH Cpe/lHee TOTOHHOE CIBHramilee VYCH-
nue t.,, DeficTBylOmee Ha IJIMHE g MeX/]y HPOH3BOJBHBHIMH Ceue-
HusiMu 1—1 u 2—2, MoxeT GHITH onpefeneHO no (Gopmyne

F, F
fep = 22 (30— 961) + L2 (302 — 501),

TAE Gai, Ta2, T6,1, 952—COOTBETCTBYIOILIHE HANMPAKEHHS B OETOHE
WIH apMaType OT Y4UThIBaeMBIX Harpy3okK H BO3JEHCTBHH B ce-
genusix 1—1 1 2—2 Ha BRICOTE LEHTpa THAXKECTH ceueHHs OeTOHA.

Capuramolnee ycuiaue, IefiCTByOllee Ha KakKOM-IuBO yyacT-
Ke, BHIUHCJASETCH N0 COOTBETCTBYIONIEH IJIOWIAAH SMIOPHL f, MO-
CTPOEHHOI! IPH 3arPyKeHHH KOHCTPYKIMH BPEMEHHOI Harpyskoi,
HEBHITOZHOM JJIS CePefHHE 3TOrO yuyacTKa.

Jlnsi ynpolIeHHs pacyera HONYCKaeTCsi ONpefelsiThb CIOBHTa-
I0IME YCHJHSI C HEKOTOPHIM 3amacoM 10 orufaioieil amiope
MaKCHMaJbHEIX 3HAYeHHH £,

109. B ckBOsHBIX KOMGHHHPOBaHHBIX (epMax paJs pacueTa
cpefcTB OOGBEIHHEHHS 3KeJe306eTOHA H CTalH CYMMHDPYOTCH
CABHMralOliMe YCHJAMS OT Pa3HOCTH OCEBBIX YCHJHH B CMeXHBIX
naHensix CTajexeNe306eTOHHOr0 mosica U OT MONEPeuHON CHJIH,
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BO3HHKawmeli npu uarube crajexene3o0eToHHoro mnosica. Ilpm
5TOM CABHTalOLIe YCHJIHSI OT PasHOCTH OCEBHIX YCHJIHH Onpene-
JASIOT KaK B CKBO3HOH (pepMe, a OT NOMepeyHOl CHJIbI—KaK B dJe-
MEeHTe CO CIJIOUIHOH CTeHKOM.

110. CocpenoroueHHEIe CHBHUralOIUe YCUIMS [ONYCKAETCS
pacnpefensTe 1o AJIHMHe MBa o0befUHEHHs XKele306eTOHa H CTa-
JIM COTVIACHO CJIEAYIOIIHM YKa3aHHSM:

a) AJs CABHrAIOIETO YCHJHS OT Npe[BapHTEJIbHOrO Hampf-
JKeHHs, OCYIIeCTBJASEMOrO CrnocoGaMH HATSXKEeHHS BHICOKONPOU-
HOM apMaTypel H O0XKATHSA IJIHTH TOPH30HTAJbHBIMH JOMKpa-
TaMM, a TakK¥XKe JJIA CHBHTAIOUIEr0 YCHIHS B MECTe H3MEHEHHS
cocTaBa CeYEHHS 3JIEMEHTa—IO0 NPSIMOYTOJBHOH 3M0pe ¢ AJHHOH
@ WM IO TPEYTOJNbHOI smope ¢ AJauHOH 1,5a (32 Benuuuny a
npuHHMaercs OOabluasi 13 CASLYIOIIHX TPeX BeJIHUHH: a;=[
B cJydyae CINIOIIHON Ganku HAM a,=FH, MpH CKBO3HOI (epme,
as=b u az=c);

6) IJs CHBUTAIOIIEro yCHUAMS OT IepepaclpefiesleHHsi O0CeBOil
CUJIBL B y3JI€ [105iCa CKBO3HOI (DepMBI—II0 MPSMOYTOJBHON 3miope
¢ IJMHOI @ WX IO TpeyronabHoil smiope ¢ AaHHOH 1,5a (B aTom
cayuae 3a BEMWUMHY 4 NPUHMMAeTCs OOJbIIasl U3 CHAEAYIOIHX
TPeX BEJHUHH: & = Qg+ [y ; Gy=10 u a3 = c);

B) JJs KOHIEBOTO CABMIAIONIEr0 YCHJIHS, BHI3LIBAEMOTO BHYT-
PEHHHMH HampsXeHUSMH (B TaCTHOCTH, OT YCaiKH OGeToHA
u KoJe0aunil TemMmepaTypsl),—IO TPeyrosbHOf smiope (puc. 31)
C IJHHOH @, paBHOH GOsblledl H3 TPeX CAEAYIOLIHX BeJHYHH:
a,=07H B cllydae CIJIOLIHON GalKe HIM a=0,7 H,, npu cKBoa-
HOH GepMme, dy—>b u az=¢, tne H u H, —moXHAas BEHCOTA COOT-
BETCTBEHHO CTaJjlexkesne300eTOHHOI GajKu H CTajexene306eToH-
HOFO mosica CKBO3HOH (GepMbl; Q¢—/MJHHA Y3JOBOH (hacOHKH;
b m c—pacyerHble CBeCHl MJHTH COracHO I. 53.

TpeyrosabHas smiopa B ciyiae DacrojOXEHHS ee Ha KOHIe-
BOM Y4acTKe 3JieMeHTa HMeeT HauOOJbINYIO ODAUHATY Ha KOHLE,
a MPH DaCHOJIOXXEHHH Ha TNPOMEKYTOUHOM YUacTKe—B Cepemi-
He JJIHHBL

111. BennyuHBl KOHIEBEIX CABHTAIOMINX YCHUIHH MEXAY XKeje-
300€TOHOM ¥ CTaNbi0 NPHHUMAIOTCS PaBHBIMU:

0T ycanxu GeroHa

v v v
Ty == T5,c16 Fﬁ _ Ga,c’rﬁFa s
OT KoseGaHHuil TeMmepaTypsl
T T T
= G6,c16 Fﬁ ~+ Oa,er6 F,
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Pic. 31. CxeMa H 3MI0PH K OIpele/edtio KOHLUEBBIX CABHIAMOUEX M OT-
PHIBAIOMIMX YCHIHNA MEXIAY Keje300eTOHHO IJIHTOH M CTalbHOH KOH-
CTPYKIHE[:

@—OTPuBANILHE VCHANA;, O—COBHralOUIe YCHAUA; 8—KOHUERAN yacTh GanakH



O6osnaueHust B 3tUX (GopMysnax COOTBETCTBYIOT Hm. 46 u 52,
nprueM maomann Fs u F, npunuMaloTcss Ajs ceuenus 1—1 no
HayaJy SMIOPH KOHHEBHIX CABHramIiux ycuamit (cM. puc. 31).
Wanexkc «a» mpu BHICOKONPOYHOH apMaType MOKeT GHITh 3aMme-
HEH Ha «I», a HHJEKC «6»—B COOTBETCTBYIOUINX Cayyasix Ha «B».

Casuramoimye yCHAMS OT ycaIKH OeToOHa M KoJeGaHHIl TeM-
nepaTyprl DOJKHBI ObITh ajreGpanyeckd NPOCYMMHPOBAHEL C He-
BBITOAHBIMH 3HAUEHHSMH CABHTAIOIINX YCHIMH OT BePTHKAaJbHBEIX
Harpy3oK H INpelBapHTEJLHOT0 HaNpSKEHHS.

112. BenuuuHB KOHLEBHIX OTPHIBAIOHIMX YCHJIHI MeXAy xe-
J1e300eTOHOM H CTaJbl0 NPHHUMAIOTCH DPaBHBIMH:

OoT ycaikKi OeTOHAa B CTAaTHUECKH OnpeleMHMBIX Oajlkax Cco
CTJIOITHBIMHE CTEHKaMH

2mylezg y —I52¢ 5 9L —a TT/

Y — .
V= 2md. +1s (_Z(L———%E) ?

OT KoJieGaHuli TeMnepaTypsl B CTATHYECKU OTpedeuMbLX
GanKax CO CIJIOIUHBIMH CTEHKaMH

Ve — mlezg,— sz, _2L—a 7T
nyde+1s a(lL—2a)

OT ycafiki 6eToHa H KOJieGaHHIl TeMnepaTyphl B PasjHuHBIX
€TaTHYeCKH HeOmpeJelHMEIX CHCTEMaX, KOrZla OTCYTCTBYIOT BHI-
COKHe Kene306eToHHBIE pebpa,

YIT = g Zos T
a
rae L—pnuna 6Ganku M Kejne306eTOHHOH IJIMTEL, a OCTaJIbHEIE
0603HaueHHsI NOsICHEHH B . 52, 110 u 111.

KoHneBrle, oTphIBalOe YCUIUS OT YCAanKH 6eTOHa H KOJe-
6anufi TeMIepaTYPH pacnpenendioTcs IO TPEYTOJbHOH 3Imiope
navnoft 0,35 a (em. puc. 31). Ecan a=0,7H, anuna smopn npu-
numaercs 0,25 H.

OTprIBaOLye YCHINSA OT ycaJKd GeToHa H KoJaeGaHHU TeMIie-
paTypsl AOMKHB GHITH aareGpanueckH HPOCYMMHPOBAHEI C He-
BLITOJHBIMH 3HAUEHUSIMH NPHXKUMAIOIHX H OTPHIBAIOUIHX YCH-
JHH OT BePTHKaJbHEIX HArpysoK H NpPeABADUTENBLHOIO Hampsi-
JKEHHA.

113. CaBuramwoimee HJIH OTPHBAIOLIEE YCHJHE, NPHXOAsSIIeecs
Ha OJAHY OOGBbeIMHMTENBHYIO [eTajb (yHop, Fpylma aHKEpOB
H T. I.), TPHHAMAaeTCs N0 MJIOUWIALH COOTBETCTBYIOIEH 3MIOPH!

85



Ha JIJIHHe, PaBHOI Imary o6beAuHHTeNbHBIX HeTadeil. IIpu paBHO-
MepHOM pasMelleHHH OGbeIMHHUTENbHBIX HeTasell MO IJHHE pac-
CMaTPHBAEMOll 30HBl KOHCTPYKUHM pacuer JOJKeH ObITb BBIIOJ-
HEH [Js JeTalH, HaxXofsileilcs B HauGoJee HEeBBHIFTOIHBIX YCJIO-
BUAX. PaBHOMepHOe pacnpefeseHHe CABHTAONINX H OTPHIBAIOIIMNX
yCuJIHil 1o AJIHHe BCeH 30HH He IONyCKaeTcs.

Pazdear V

PACYETHBIE NPOBEPKH MPOJIETHBIX CTPOEHUN
W UX 9JEMEHTOB

O6mue yxasanus

114, Tlpu BBIYHCIEHHM HANPSXKEHUH OT BHENIHHX CHJOBBIX
{agToOpoB, HEOOGXOLUMEIX A/ PACUETHBIX NPOBEPOK MPOYHOCTH H
ycroiiuuBocTH, paGora 6eTOHa B COCTaBe IONEPEYHOTO CEUeHHS
cTajlexene306eTOHHOTO 3JeMEHTa YUHTHIBAETCS B COOTBETCTBHH
CO CIeNYIOIHMH YKa3aHUsIMH.

Ilnacrtuyeckass pa6ora GeToHa (HelicTBHe B GeTOHe Hpenefib-
HBEIX CHUMAIOUIMX HANpPsXKEeHH{l, PaBHEIX PAaCUETHOMY CONpPOTHB-
JEHHUIO) NMPHHUMAETCS, eCJH CXKHMAIOlie HANpsXKeHUs B OETOHE,
BHIYHC/AGHHBIE cOrJlacHO 1. 118 B IpeAnosioxKeHHH ero ympyroi
paboThl, NMPEBBLINIAIOT PACUETHOE CONPOTHBIEHHE CXKaTHIO Rs.

PaGora Ha pacrskeHHe He YuYHThIBaerTcsl (0eTOH BBIKJIIOYA-
€TCSl M3 COCTaBa ceueHMs1), Koria (puOGPOBEIE PaCTATHBAOIMe Ha-
npsAXKeHHs B GeTOHE, BBIYUCJEHHBIE COTJIacHO I 122 B mpeprno-
JIOKEHHH ero ynpyroii paboTbl OT HEBBITOAHBIX 3arpy:KeHHs I
KOMOHMHaUMH HATPy30K M BO3JAEHCTBHH (B TOM YHCJIe M OT Npel-
BapHTENbHOIO HANPSIKEHHs, €CAM OHO MMEeeTcs), MpPeBbIAaloT
KPHTHYECKOE CONPOTHBJIEHHE DPaCTAKEHHIO Gy .

B ocranpHBIX cJayyasx NOpPH BLIUHCJAEHHH HaNpsiKeHHH OT
BHELIHHX CHJOBEIX (aKTOPOB COXpaHseTcss Ipeanochlika o6
yupyroii paGore 6eToHa.

Tlpu npoBepke cedeHHs] Ha MaHHOe 3arpyxeHue pabora Ge-
TOHA Ha CXKATHe B COCTaBe CTajexKene306eTOHHOTO HOINepeuyHoro
CeYeHUs] YUMTHLIRAETCS] HEe3aBHCHMO OT INOSIBJIEHHS DPACTATHBAIO-
mux Hanpsxenuil (B OETOHE 3TOr0 CeyeHHs) OT HHBIX 3arpyxe-
HHUfl MM OPYTHX HArpy3oK H BO3[eHCTBHI.

PaGora npomoJbHOl apMaTypel Xesne300eTOHa B COCTaBe
CTaJlexKeNe306eTOHHOTO CEYEHHSI YUYHTHIBAETCS HE3aBHCHMO OT
yuera paGoTel GeToHA.

86



115, Heo6xonumMble OJ5 pacueTHHIX HPOBEPOK HOPMaJbHBIE
HaNpSXKEHUs OT BHEIIHUX CHJIOBBIX dakropoB M* u N* B ceye-
HHM CTaJe’kese300eTOHHOTO 3JIeMEHTa, COCTOSL[eM M3 COBOKYI-
HOCTH j YIPYTO 1 COBMeCTHO pafoTaloIlMX yacTell, BBIYHC/IAIOTCS
o caenywouuM (GopMyaaM:

s Gu6pPHl I CTanbHON KOHCTPYKUHH H OOBLIYHON NPOAOJb-
HOH apMaTyphl

Mk Nk
k .
ai,j - i ng j——- F} ’

s 6eroHa (c MomyJiem ynpyroctu Eg)

) 1 Mt NE
cﬂ.i=“(i‘ry—,i_)§
ma 6./ Fy

ILIsi BBICOKONPOYHON THPOLOJABHON apMaTyphl
1 ME k
o = —(x o ),
B g\ T Way T Fy
Ecnu B pacuere cornacHo nm. 84, 92 u 125 npuEnMaerca Mo-
nynb ynpyroctH GeToHA, OTIHYHBIN OT Es, COOTBETCTBEHHO H3-

MEHSIOTCH NPUBELEHHble TeOMEeTPHUECKHe XapakTepHCTHKH W H
F u BenuuuHa ;.

OGosHaueHusi MOsicHeHH B mm. 46 u 52.

116. PacTanyTyo Kele306eTOHHYIO IJIHTY PaCCUHTHIBAIOT Ha
fIPOYHOCTb ¥ HA PacKpbITHE TPEllHH C y4eTOM BO3JeHCTBHil ycah-
xu 6eToHa H KoJMeOaHWil TeMInepaTyPhl KakK pPacTsHYTHIH Kese3o-
GeroHHEBII cTepxeHb. IIpH 3TOM Ha HpPOJOJLHYIO apMaTypy Ie-
penaeTcs ycuiane B GeTOHE, ONpelesieHHOE IO BHYTPEHHEMY pac-
TATHBAIONIEMY HANPSKEHHIO B LIEHTPE TAMXKECTH CeueHHs GeTOHa
OT ero ycaaku u kojeGaHuii TemmepaTyphl. Hanpsoxenue B ap-
MaType OT YKa3aHHOTO YCHJHS CYMMHPYETCS C HamnpsiKeHHeM
apMaTyphl, BHIYHCJIEHHEIM HENOCPENCTBEHHO [JIsI CEUeHHs CTalje-
KeJe306eTOHHOTO DJIeMEeHTa.

117. Tlpu pacuere CTeHKH Ha MECTHYIO YCTOHYHBOCTb BHYT-
pPeHHME HaNpsiKeHUs OT ycafkH OerToHa M KoJeGaHH# TeMnepa-
TYPH He YYHTHLIBAlOTCH.

Pacuer Ha TMPOYHOCTHh CTaNexene306eTOHHEIX 3JEMEHTOR
B HNEpUOj IKCIIyaTauuu

118. Pacuerhl Ha TPOYHOCTH CTANEIKENTe306ETOHHKEIX 3JIeMeH-
TOB, B KOTOPHIX BPeMeHHasl HaTPy3Ka rJIaBHHIM 06pasoM CxKHUMa-
eT GeTOH, BBINOJHSIOTCS IO ONHOMY M3 TPeX OCHOBHHIX Pacuer-
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HBEIX CllyyaeB B 3aBHCHMOCTH OT BeJHUHHEl HampsXKeHHs B Ge-
TOHe, MNOJACYHTAHHOTO B IPENNOJOXKeHHH er0 ympyroit paGoTst
(puc. 32).
Cayuait A umeercs npH oen<Rs H COOTBETCTBYeT YHPyroi
pa6oTe Kak CTalbHOH uacTH KOHCTPYKUHH, TaK M ¥KeJe300eToHA.
Cayuyafi B uMeercss mpH Ha/JHYHM pacdyeTHOH MPOXOJBHOH ap-

MaTtypel # ecau Rg<as<C %“— Cayuait B cooTBeTcTBYeT ynpy-
1

rof pa6ore cTanbHOR 4YacTH KOHCTPYKUHH H apMartypel, HO
I1acTH4eckoil padore GeroHa.

o R o
Cayuaii B umeercs, eciu 0s >73 OPH HauH9HH pacyeTHOH
1

IPOJONBHON apMaTypsl MK Korga os >R, a pacdeTHas HPOLOJb-
nasg apmartypa otcytcTByeT. Cayuai B cooTBeTcTByer ympyroi
pafore CTanbHOH YacTH KOHCTPYKIMH ¥ INJIacTHYeCKOH paGorte
XKesne3o0eToHa.

HanpsixeHHs 0sp H 05 BHUHCJASIOT B OOIIEM caydae C yIeTOM
noa3yuecTd OeTOHa W OOYKATHS MONEepPeuHbIX MIBOB COOPHOH XKe-
71e300eTOHHOH IJHUTH, a [Js pacyera CTATHYECKH HeONmpelelH-
MBEIX CHCTeM Ha JOHOJHHTEJNbHOEe CcOuYeTaHHe HarpysoK H BO3-
AeficTBUii—TaKXKe C yYeTOM BJMSIHHS ycajfku GeroHa M KoJeba-
HHA TeMIIepaTyphl Ha BHENIHHe H3THOAIOMIMe MOMEHTH M YCHIUS
B cededuHd. HampsixeHust OT TOPH3OHTAaJbHHX Harpysok M BHYT-
PeHHMe HampsiKeHHs OT ycaAkH GeTOHa H KojebOaHuil TeMmepa-
TYPhl NpPH BBIYHCIEHHH Gy H o6 He NPHHUMAKT BO BHHMaHHe.

HesaBHcHMO 0T TOTO, NPOBepsieTcs JIH NPOYHOCTh HEKOTOPHIX
ceueHHii sJeMeHra no cayyasm b wian B, gas Bcex ceueHuit
BCerJia BBIYHCISIOT BHEIIHWe CUJIOBHe (aKTOpH H BHYTPeHHHE
HaNpSXKeHHS OT ycaaku OeToHa ¥ KoJaebGaHHil TeMmepaTyph B
TIpeNOJMOKeHHH ynpyroil padoTw Gerona. Bce cBsizaHuHe c Ge-
TOHOM BHYTPeHHUE HANpPSIKeHHS—OT ycaik# 6eTOHa, KoJeGaHuH
TeMIeparypbl, MHOJ3y4eCTH GeTOHa M 00XKAaTUS NONePeyHbiX
IMBOB—YUYHUTBIBAIOTCS NIPH IPOBEPKE MPOUHOCTH TOJBKO B TeX ce-
geHusIX, PacyeT KOTODHIX BRINOJHSAIOT IO cayuaio A.

PacueTHoe cOnpoTHBJeHMe OeToHa Rg NPHHHMAETCS:

Rﬁ = Rmﬁ IpH

0’54)
o~ 12

S5ch
R5=O,9RH,5 » 112> _5‘6—>1,1,

%% 1.

ag

Rﬁ =Rnp,6 ”
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3nech R, s —pacueTHOe CONPOTHBJEHHe GETOHA CXKATHIO NPH
uarube, a Rnps —PacueTHoe CcONPOTHBJeHHe O6eTOHA OCEBOMY
cxaTuio corsiaco n. 149 CH 200-621.

PacueTHOe CONpPOTHBJEHHE CTadH AJA CXKATOro mosica, O0B-
€IMHEHHOr0 C Kejie300eTOHHOH IIHTOH, W [JIS 30HBEL CTEHKH,
OPHMBIKaIOLIell K 3TOMY noscy, Geperca ¢ KO3Q(HUHEHTOM YCIO0-
BH paboTHl #13, YUMTHIBAIOMIMM yAepXKHUBAlOlee BJIHMAHHE He-
IOHanpsAXeHHOro OeTOHa Ha Pa3BUTHE IJIaCTHYECKHX zedopMma-
1IH#A B cTann.

Kostduuuent ycnosuil paGotsl 7y NpHUMeHsSeTCH:

my=1,2 npu g5 < 0,6Rs;
»  0,6Rs <95 <0,8Rs;
My == 1,0 » G5 > 0,8R6.

my=1,1

Jlas HHKHETo TOSiCa M BLICOKONIPOYHOH apMaTyphl 3a HOJO-
JKHTeJbHble NPHHHMAIOTCH pacTATHBAIOIIHEe HAUpsSKeHHs, NJs
BEpXHEro nosica u 6eToHa BePXHEfl MINTH NOJOXKHUTEJIbHEIMH CYU-
TalTCA CXKEMawmue HanpsxkeHnd. (OGosHauyeHHS! NOACHEHB
B 1. 62,

119. Pacyersl Ha TnpoyHOcTh AJasi ceueHuil TunoB Cl, C4 u
C6, cxemel ¥ craguu pabOTH KOTOPHIX IpPHUBEJEHH B Tabad. §,
BBHINOJIHSIIOT 0 (opMyJsaM, NOMEUIEHHEIM B Ta6a. 9—11.

HanpsaxeHuss ¢;z OT BHEHNIHHX CHJOBHIX (DAKTOPOB IPHHH-
MaloTcsi B 9THX (opmysaax corsacHo n. 115, BHyTpeHHHE Hanps-
JKEHMS O;z—coraacHo nm. 81—106. B pacuerseix  cayuasx B u
B, npenycmaTpHBaIOHIMX pas3BHTHE NJacTHyecKux aedopmamui
B YaCTH CeyeHHs, HANPSIXKEHHS G YYHTHIBAIOT JeCTBHEe BHeNI-
HHX CHJIOBHIX (DAKTOPOB TOJBKO Ha YOPyropaGoTaoulyio 4acThb
IONIEPEUHOTO CeUeHHs k, a HanpaKeHWs OT AefiCTBHA Ipejesb-
HBIX YCHJHH B HacTAX CEUEHMS, TEepelIe[IUHX B MJacTHIECKYIO
craguio paboThl, BHPaXKEeHbl CaMOCTOSTEJNbHBIMH wYJeHaMH (op-
mya (cM. taba. 10 uw 11).

BennuuHel BHEIIHHX CHJOBBIX (aKTOPOB NPHHHMAIOTCHA TaK-
JKe cornacHo dopMmynam taba. 8. B pacuersrlx ciayzasx b u B
[P HaJHYHH B CEYEHHH BHENIHEr0 OCeBOro ycHaHa N K BelnynHe
BHellIHero M3THOalollero MOMEHTa [OJKHA BHOCHTLCS NONpaBKa
Nz, rme z—cwmemenHe ueHTpa TAXKeCTH yhpyropaGoTaomei
YacTH CeYeHHsSI OTHOCHTENBHO IEeHTPa THKECTH BCEro CcTalerxe-
71e306eTOHHOTO CeueHHA.

1 B CH 200-62 Ru,6 06o3naueno Ry, a Rup,6—KaK Ry,
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IlposepsaTs mpouyHocTh GeroHa BepxXHell IJIHTH He TpebyeTcsd,
TaK KaK ec/H BHIYHC/IEHHble HalmpsiKeHHs B OeToHe O6O0Jblue Be-
JHUHEBE R, 3TO O3HauaeT He Iepexoj 3a MpelelbHOE COCTOS-
HHE, 8 HeoOXOAMMOCTh IPOBEPKH NPOYHOCTH IO cayyaw B miu
no ciayyaio B, B KOTODHIX NpHHHMaeTcss JAeiicTBue B OeTOHE
TIPSIMOYTOJNLHOH SMIOPH NMpPeNeNbHBIX HanpsiKeHH# Rg. Tlo ama-
JIOTHYHBIM NPHYHHAM He HYKHO IPOBEPSATH IPOYHOCTH HPOLOJbB-
HOli apmarypH BepxHell mjuTH. B ciayuae B mnposepka npou-
HOCTH OeTOHAa BepXHell IJUTH 3aMeHAeTcs IPOBEPKOH ero oT-
HOCHTENbHBIX AedopMannii. IIpoBepkn NpOUHOCTH GETOHA MJIHTH,
pPacTATHBAeMOr0 BPEMEHHO# Harpy3Koil (B IBYXIJIHTHOM ceue-
Hun C6) 1ns mepHoma SKCIJIyaTallHM Takxke He Tpebyercs,
TIOCKOJIBKY IIPEeJOTBpallleHHe YPe3MePHOro CXKaTHA OCYIIeCTBJIS-
eTcsl 3[eCh PacueToM MPOYHOCTH H TPELIMHOCTOHKOCTH B TEPHOL
IpefBAPUTENBHOTO HATPSKEHHs, a INpelynpeXieHHe upe3Mep-
HOTO pacCTAXeHHs—pacyeToM TPEIHHOCTOHKOCTH B  NEPHOJ
SKCONIyaTamyH.

Jnas ceuenusi C6 B pacueTHBIXx (pOpPMyJax BHYTPH CKOGOK
TICIIONIB3YIOTCS HHXKHHE 3HaKH (IJIOC HIH MHHYC).

B ¢opmynax (cm. Ta6a. 9—I11) npuMeHeHB CclenyloIue
0603HaYeHHUs:

R, .—pacueTHOe CONPOTUBJIEHHE CTAJNH CTAJBLHON KOHCTPYKIHH
npu u3rute;

R ,—pacueTHOe compoTHBIEHHe OGHLIYHOY HeHANpAraeMmoil ap-
MaTypsl coraacio n. 150 CH 200-62;

R, —pacyeruoe conpoTHB/IEHHe BHICOKONDOYHON HamnpsiraeMmoi
apmatypsl corsqacHo m, 151 CH 200-62!, a mns crafbHBIX KaHa-
TOB—B COOTBETCTBHH C «TeXHHYECKUMH YKa3aHUIMH 10 NPHUMEHe-
HHIO CT&NbHHIX KaHATOB [/ apMHPOBAHHS IIpelBapHTe/b-

HO HamNpsKEHHBIX KOHCTPYKUH{I  KesJes0GeTOHHBIX  MOCTOB»
{BCH-71-62);
Fq

u——-F—ﬁ—KoacbcpuuueHT apMHpOBaHIIA Kene306€ToOHa pacuer-
HO¥ NPONOJIBHOH apMaTypoii;

£6—OTHOCHTeNbHAs] Jedopmainus OeToHa B YPOBHE HEHTPA
TAXKECTH €ro CeueHHs, BBIUHC/JEHHAS B NPEATONOXEHHH NJIacTH-
yeckofi paGoThl Kese300eTOHA MOJ BePTHKAJbHBIMH HarpysKaMmu;

A;=0,0016—pacuerHass npefenbHasi OTHOCHTeNbHas Hedop-
Manug 6eTOHA Ha YPOBHE LEHTPA TSXKECTH €ro CedeHHd.

Ocranbesie 0603HaueHns NOsCHeHH B nm. 46, 52, 115 u 118.

1 B CH200-62 Ru,c o6o3HaueHo Ry, a Rp—kax Ra2.
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TaGauna 8

Tanm ceyenufi Aua BOCHPHHSTHS NONOMHTENbHOIG H2rH6alollero MOMEHTA HAHM CHATHA C M3rubom

H cTajgud ux paboTh

Ob6bennHenroe cevenne 663 RBICOKQ«
npo4yHOd apMaryphl (Cl)

O6bearneHHO® CeUSHHE C IUNPEHreJbHOR
BBICOKONpPOYHOH apMatTypoft (unsy (C4)

LpyxnanTHoe Ceyenue ¢ 3aMOHOJHYEHHOR
BhICOKUNPOYHOH apmaTypo#l cuusy (C6)
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dopmyabpl pacyeTra Ha MPOYHOCTH B ciaydyae A

TaGauua 9

Tun ceuenus

TIposepka HmXHero mosca

ITpoBepka BepxHero mosica

[poBepka BricOKOMPOTHOH

apMaTtyphl
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dopmMyabl pacyeta Ha NPOYHOCTb B caydyae B

Ta6auma 10

Tun ceuenus

l'IpOBepKa HHXKHEro nosca.

[TpoBepka BepxHero nosica

IlpoBepka BEICOKOMPOYHOIE

apMaTyphl
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Tabnuua 1l

$opmyab pacueTa Ha NPOYHOCTL B cliyyae B
ITpoBepka GeToHa ITHTH,
s ITpoBepka HH:KHETO IpoBepra BepxHero o i IlpoBepxa BrICOKO-
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PacueTHoe conporuBieHue Ry NPUHUMAeTCa  COIVIACHO
n. 383 CH-200-62. Ilpu mpeoGaamanuy HaNpaXKeHUII OT OCEBBIX
CHJ HaJ HANpAXKEHHAMH OT u3ruba B GopMyJax BelHYuHy R,
cnepyer 3aMeHaTs Ha Ro mam R’ cornaceo nm. 383 u 417
CH 200-62.

120. Ecan npn BHYMCHEHHH Jgy, 05 H Rg corsacHo m. 118
OKasBIBaeTcsl, 4T0 Ogq >Rs, a 05 <Rs, pacueT Ha NPOYHOCTD
BeyT N0 H3MeHeHHHM ¢Qopmyaam cuaysas A (cMm. tabn. 8).
K HanmpsaxeHHAM B CTaJbHOM KOHCTPYKUMH O, H @, NPHOABJA-
10T npupamenis Ao, u Ac,, YIHTHBAONHe Pa3BHTHe MJacTHYE-
CKHX Jedopmanuii B GeToHe Ha TOHl BBICOTE, Ha KOTOPOIH
HanpsaKeHus B 6eTOHe, BEIUHC/IEHHEIE B PEANOJNOXKEHHH €T0 yIpy-
TOCTH, NPEeBHINAIT pacueTHoe compoTHBJAeHHe Rs (puc. 33).

Ilpupamenne HanpsxeHHS B HHXKHEM HOSICE COCTABJAET

As. — ..A_lﬁﬂ —_ __A/_A. ( aCTﬂ)KeHPIe)
%= T Waer Fee P '
a B BepXHeM Tosface
NpZp o Ny

AG“='W,"_ + Fo (cxkarue),
e

mn

Ny (o600 — Ra)(iaql,o —2R6) b

1
Zher == Zoper — 3—( Z6t,6—2R,6 );

Rs—og |

z =
ERO=Z60,6 50 Toc

by, —IIHPHHA IUIHTH, paBHas b-FCc OaA KpafiHero 3JEMEHTa I
2b [ CpeIHEro 3JeMeHTa.

OcranbHbie 0003HaYeHHs NoAcHeHsl B mm. 52, 53 u 118.

121. Korzma HeHTpafbHas OCh CTaJeXkene300eTOHHOTO ceue-
HHSI OKa3bIBaeTcs B Nperenax XelesoGeTOHHOH ero 4acTH, B CO-
CTaB CeYeHHA BKJ/IOYaeTCs TOJNbKO CIKATHI OETOH; pPacTAHYTEHL
0eToH, HaxOZAUIHHCA MeXIy HEeATPAJBHOH OChI0 H CTadbHOI
9aCTBIO CEUeHHs, HCKIIOUAaeTCA U3 COCTaBa cedyeHus. Ecau Hanps-
JKeHHd B BepxHeil Kpalinefi ¢pubpe Geroma mpu sToMm GoJblle R,
yueT PAa3BHTHA NJAaCTHYeCKHX Aedopmauuii B GeTOHe OCYIIe-
cTBJsIeTCH aHaJoruyHo m. [20.

122. Pacuernl Ha TIPOYHOCTH CTAJNEKeNe300€TOHHEIX 3JEMeH-
TOB, B KOTODHIX BPeMeHHas Harpy3Ka TJIaBHHIM 0o6pasoM pacTs-
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IIPOYHOCTH NPU yyeTe Pa3BUTHA IACTHYECKHX Jedopmanuii
BLICOTH CEueHHs KenesobeToHHoll NANTH

Puc. 33. 2miopa K pacdery na
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ruBaeT GETOH, BEHINOJHSIIOT 1O ONHOMY H3 JBYX OCHOBHBIX pac-
YEeTHHX CJyYyaeB B 3aBHCHMOCTH OT BEJHUYHHBE (UOGPOBHX HAa-
TIpsi2KeHUil B OETOHE Gsg , BEIUHC/HEHHEIX B NPEANONIOXKEHHH YIpy-
roii paGoTEl Bcero O€TOHA CTaNekKene306eTOHHOTO 3JIeMEHTa
NOJHBIM CceyenneM (pHc. 34).

Cayuafi T’ umeercs, ecin npu HaubONEE HEBLITOAHBIX [IJIf
pacTaxedHs B OeTOHE B [aHHOM IIONEPEUHOM CEYeHUH 3arpy-
JKeHHH M COYeTAHHM Harpysok M BO3JEHCTBHIl pacTATHBAlOIIee
HanpsKeHHe opp<_Okps & TAKKE He3aBHCHMO OT STOrO, KOria
B paccMarpMBaeMOM 3arpy:KeHUH HanpsiKeHHe 0py<0, T. e. ABJg-
erca cxumarouM. Cuayuait ' nmpenmosaraer paGoTy 6eroHa
TIOJIHBIM CeYeHHeM B COCTaBe CTaJieene306eTOHHOTO CeYeHHs.

Cayuait [l uMeercs, eciu npH HauboJiee HEBRTONHBIX [JIS
pacTaxeHnus B OeTOHE B [AHHOM MONEPEYHOM CeUYeHHU 3arpyxe-
HHH H COUETAHWH HArPY30K H BO3JEHCTBHEH pacTarHBaoniee
HanpaKeHHe Oy _>Jp 1, KPOME TOro, KOTLA B PACCMaTPUBAEMOM
3arpy:KeHHH pacTATHBAIOIIee HanpsxeHHe Gpe >0. Cayuait [I
TpeNnoNiaraeT paclpoCTpaHeHHe IONepeyHbIX TpellH B GeToHe
Ha BCIO BBICOTY paccMarTpuBaeMmofl xene300€TOHHOH yacTH ce-
YyeHHs] M II0JIHOE BHIKJIIOYeHHe 3Toro 6eToHa M3 paboTHl JaHHOTO
CTaJIeKe1e306eTOHHOTO CeyeHH s,

B pacuetax npHHHMAIOTCH:

Gxp =—=0—B KeJe3HONOPOKHLIX MOCTAX HE3ABMCHMO OT BHAA
apMaTypH, a Tak¥ke H B aBTOJOPOMKHBIX H TOPOLCKHX MOCTax,
HUMEIHX B OeToHe apMarypy H3 BHICOKOIDOUYHON IpOBO-
JIOKH;

Gyp=Ryn —B 2BTONOPOXKHEBIX H TOPOJCKHX MOCTaX, HE HMelo-
mux B 6ETOHe apMaTyphl H3 BBEICOKONPOYHOH MNpPOBOJIOKH. 3[€Ch
R, —pacueTHOe CONpPOTHBJIEHHE GETOHa PaCTSKEHHIO COLJIACHO
n. 149 CH200-62, naszuavaemMoe xak [Jsl NpeNBapHTeJbHO Ha-
TPAKEHHBIX KOHCTPYKIHUH He3aBUCHMO OT HaNHYMsl HATAXKEHHS B
JeHCTBUTENbHOCTH.

HanpsxeHHSI Gpgy BHUHCHAKTCS B HEOOXOAHMEIX Cayuasix
€ YUETOM INOJ3yyecTH O6eToHa H 006xkKaTus IONEPEYHBIX ILIBOB
c60OpHOII XKejie300eTOHHOI NJHTE, & B [NOIOJNHHUTEJNBHOM COYe-
TaHHM HAarpysoK M BO3JeHCTBHI—TaKXe C yyeTOM ycalkH Gero-
Ha I KoseGanuil TeMneparypsl. HanpsxeHus OT FOPH30HTaJBHBIX
Harpy30K IIPH BBIUHCJIEHHH Gpy HE NPHHHMAIOTCS BO BHUMAaHHe.

HesaBicumMo OT TOro, NMPOBEPSETCS JIH IPOYHOCTh HEKOTOPHX
ceueHuil sJeMenTa mo chiyvamo [, Bce BHEIIHHe CHJIOBHIE (ak-
TOPHI, 2 TaKiKe BHYTPEHHHE HanpsXeHHus OT ycaiku O6eroHa H
KonebGaHuil TemmepaTyphl BHIYHC/SIOT B TNMPEANONOKEHHH Yupy-
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Puc. 34, DmopEl X pacuery Ha IPOYHOCTh NpH AeHCTBHH OTPHIATENBHOTe H3rHBaIOUIero MOMEHTA ¢ Nepepacrnpese-
JIeHHEM ero IpH NpefBAPHTENbRHOM HanpsKeHHH




roli paboTsl Bcero 6eTOHA craseKe/e300eTOHHOTO 3JIEMEHTa 1I0J-
HBIM CedeHNEM IIO BCell ero AJuHe. YKas3aHHble BHYTPeHHHE Ha-
NIPSI2KEHNs] YUATLIBAIOT [PKU IPOBEPKE HMPOUHOCTH CTaJbHON KOH-
CTDYKUMH I apMaTyphsl B [JONOJHHATENLHOM COYETAaHHH HATPY30K
11 BozJelcTBull Kak no cayyaro I, tak u no cayuawn . Tlpu mpo-
BepKe MPOUHOCTH HO cayyawo [ anas npomoJbHON apmartypsl, 3a-
MOHOJNHYEHHOIl B GeTOHe, BHYTPEHHHe HANpPSIKEHHS OT YCauxil
OeToHa H KoJeGaHHil TeMIepaTypsH CYMMHPYIOT C HanpsiKeHHs-
MM B apmaTtype OT Hepejfauyl Ha Hee COOTBETCTBYIOLIETO YCHJIHSA
B GeroHe coraacHo 1. 116.

BuyTpeHHNe HanpsKeHUs OT moJ3yyecrd OeTOHA M OT 06Ka-
THSI TONepPeuHBX IIBOB CcOOPHOfl 2Kene300eTOHHOH NJMTHI Y4H-
THIBAIOT B pacuetrax o caydaro ' H He NPHHEMAIOT BO BHHMAaHHE
B pacuerax mo cayuaio 1.

Jnst BepxHero mosica, BBICOKONPOYHON apMaTyphl H OOLIUHOMN
apMaTypbl BepXHeH IJINTH 32 NOJOXKHTeJbHBe NPHHHMAKOTCH
pacTaruBalolilie HaNpsXKeHHs; B HUKHEM TOsce U GEeTOHe HHXKHell
TIMTBL  TOJIOKHTENBHBIMH  CUHTAIOTCA  CKHMAKOLIME HAanps-
JKEHUS.

123. Pacuersl Ha NPOYHOCTb [JIsI CEUEHHIl, CXeMbl H CTaIHH
paboTE KOTOPHIX HNPHBEAEHH! B Ta6J. 12, BHNOAHAIT 1m0 GHopMy-
JaM, noMenienHsiM B Ta6a. 13 u 14 (Cl, C2 u C3) u B Taba. 9—
11 (Cb). HanpsixkeHust 6;» OT BHENIHHX CHJIOBEIX (AKTOPOB mpH-
HHEMaloTCH B 9THUX (opmyJiax corsiacHo m. 115, BHyTpeHHHe Ha-
TpsiKeHHs o, —B cootBercTBHH ¢ mm. 81—105. Benuuunn
BHENIHHX CHJOBBIX (AKTOPOB BHIYHCAAIOTCS 0O (OpMynaam
ta6a. 12. B pacuernom cnyuae I mnpu oceBoMm ycmauu N B ce-
YeHHH K BeJHYHHe BHENIHero M3rHGaiolero MOMeHTa clexyer
BHOCHTb TOMpaBKy N2, rIe 2z—CMelleHHe WEHTPa THAKECTH
ynpyropa6oralomefl JacTH ceueHHs1 (3a BBEIYETOM BHIKJIIOUHBLIE-
rocsi GeToHa, a Takxke GETOHAZ H apMaTyphl, INepellefillHX B
THIACTHYECKYI0 CTaAHI0 PaGOTH) OTHOCHTENBHO LEHTPA THKECTH
BCEr0 CTaseXene306eTOHHOTO- CeUeHMs.

Ecnn nmo pacuerHoMy caydaio [ mpoBepsieTcss NPOYHOCTb I10-
TIEPEYHOTO CEeYeHHs, B KOTOPOM HaTsi2KeHHe BBLICOKONPOYHOM
apMaTypbl YacTHYHO HJIH IIOJNHOCTBIO NepefaHO Ha 6eTOH, BHI-
Kaouamomuiics 43 paboTel B NpPEAeJbHOM COCTOSIHMH, TPH pac-
yeTe NPOYHOCTH B NEPHOJ, SKCNAyaTalMH yCHJHNE HATSKEHHS me-
penaercs Ha ynpyropaGoTamINyl0 uacTh NONEPeYyHOTO CeueHHs.

TIpoBepsits HpOYHOCTb GeTOHa BepXHell IVIHTH [IJs IepHOxa
IKCIJIyaTaunn He TpeGyerTcs. TaK Kak NpeBHINIEHHE BBHIYHCIEH-
HBIMII Hanp#AMXeHWsSMH COOTBETCTBYIOIUEro TNpefesia CONPOTHBJie-
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HHST OETOHa pacTSXKeHHIO O3HadaeT He Iepexof, 3a INpeledbHoe
COCTOsIHHEe, a HeoOXOAMMOCTb NPOBEPKH MPOYHOCTH 1O CAy-
yaio I, B KOTOPOM pacTsKeHHe B GeTOHe OTpaHHUMBAEeTCsl pac-
YEeTOM TPemMHOCTOHKOCTH. IIpoBepATh MPOYHOCTH OOBIYHON MHPO-
IOJBHOIM apMaTyphl BEPXHeH IJUTHL B ciydae I Takie He HYXK-
HO, TaK KakK pacTATHBAIOIIHe HANpPSIXKeHHsi B He# 3aBefloMO He
MOTYT JOCTHTHYTh DPaCUeTHOTrO0 CONPOTHBJeHHs. [IpH Hamuuui
HHXKHell XKesne300eTOHHOH IJIHTHI, CXKHMaeMoil BpPeMeHHO# Ha-
rpyskofi (B HBYXIIMTHOM ceuenuu CB5), pacuerHnle ciyuau A,
B mamn B no GeToHy HMMKHeH NJHTHl ONDPEAGJSIOTCA COTVIACHG
m. 118, npuuem B cayuae [[—B UPeANONONKEHHH TIOJHOTO BbI-
KMoueHusi GeTOHA BepXHEeH IIMTHL M3 PaGOTHl CeueHHd.

Ons ceuenusi CH B pacueTHHIX Qopmyaax (cm. Taba. 9
u 10) BHYTPH CKOGOK HCIIOJIb3YIOTCH BEPXHHE 3HAKH (IJIIOC MK
MHHYC).

Pacyernl cTajgexene300€TOHHBIX 3JE€MEHTOB HA BBIHOCJIUBOCTS,
AJUTEJNbHYI0 NPOYHOCTb K Tpei]lPlHOCTOI‘;IKOCTb
B Nnepuoja aKCijyaranuu

124. BbIHOC/AHBOCTL NPOBEPSIIOT B KEJE3HOJOPOXKHBIX MOC-
TaxX [Js cTaJbHOM M Xene300eTOHHONM wacTedl KOHCTPYKUHMH,
a Takxe Jeraleli o6belHHeHHs JKene306eToHa €O CTalbio, a
B 2BTOJOPOXKHBIX H TOPOACKHX MOCTaX—TOJbKO [Js1 CTaJbHOH
YacTH KOHCTPYKUMH M CBapHBIX HPHUKPENJIeHHH JeTanell 00b-
eHHeHHsT XKesne306eToHa CO CTa/bl0. 3aMOHOJNHYEHHAs BBICOKO-
TMpoyHAasi apMmaTypa OTHOCHTCS INPH 3TOM K Ke/le306eTOHHOH
4acTH KOHCTPYKUMH, a IIIPeHre/bHAasi BBICOKOIPOUHasi apmary-
pa—XK CTaJIbHOH.

TIpoBepKy BBIHOCTHBOCTH BBHINOJHSIOT TOJBKO /Il OCHOBHOI'C
COUETAHHSI HATPY30K H BO3JEHCTBMI; BO3JefcTBUS ycalku 6ero-
Ha, KoJsieGaHHil TeMIIepaTypbl ¥ TOPH3OHTAJBHEIX HATPY30K MO-
NOJHUTEALHBIX COYETAHHH NPH HPOBEPKE BHIHOCJAMBOCTH HE Y4H-
THIBAIOT. YCHJHS NPELBAPUTEIbHOTO HANpPSIKEHWs NPHHHMAIOT
€ YYeTOM TIOTEPb (KpoMme moTepb OT ycanku Gerona). Ilpm ompe-
IeJleHUH NMOTeph OT I0J3yuecTH OGerOHa M 06KaTHs NONepeyHHIX
IIBOB YYHTHIBAIOTCS ykasasus 1. 125. Bce Harpysku u Bo3sgef-
CTBUSI, B TOM UHCJIE NOCTOSIHHBIE HATPY3KI H YCHJIHsI NpeABapH-
TEJbLHOTO HAaNpsSIKeHHs, HCIOJb3YIOTCS B pacuerax Ha BBIHOC/IH-
BOCTb B CBOMX HODMATHBHEIX 3HaueHHsaX (6Ges yueTa Koaddu-
nueHtoB  uneperpy3ku). OIHaKO BpeMeHHass BepTHKaJbHAsk
Harpy3Ka YYHTHIBAETCS C JHHAMHYECKHM KO3(D(HIHEHTOM, YMEHb-
HMIEHHHIM B HeOOXOINMMBIX cayuasx corgacuo n. 126 CH 200-62,
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2 B IKeJe3HOJOPOKHEIX MOCTaX—TakKxke C KO3(DQUUMEHTOM &
coraacro n. 116 CH 200-62.

125. PacueThl Ha BBIHOCAHBOCTb BHIIIONHAIOT B INPeAnoJo-
ZKEHHH ympyro# pa6oTel 6eTOHa Ha CKaTHe HE3aBHCHMO OT TO-
ro, 0 KaKOMy pPacueTHOMY CJy4alo IPOBEPSIOT NPOYHOCTh. B
COCTaB Crajiexkene306€TOHHOTO CeYeHHsI NPH NpPOBepPKe BLIHOCHH-
BOCTH M BBIYHCIEHHH O, B O, A5 ONpDeNeNeHHs p = —mit

Smax
BKJO4yaercsa TOT 6ETOH, B KOTOPOM BO BpeMs JaHHOrO 3arpyxe-

HHSl He INOfABJSAETCS pacTATHBAMOMMX (QHOPOBLIX HaNpSXKEHHI.
Ecian ¢ubpoBoe Hampsxkenue B OeTOHE @, IOJydaercs pac-
TATUBAIOUUM, AJS HaXOXKIEeHHS p NMPHUHUMAETCH G, =0. Ilpn
BHICOKHX 3Kesle300eTOHHBIX pefpax TPAHHIE PACTAHYTOTO H BHI-
KJIIOYEHHOro M3 paboThl GeTOHA MOUYCKAaeTcss ONpefessiTb MeTo-
JlaMH, aHAJOTHUYHBEIMH NPHMEHSEMHIM B pacyeTax Kese300eTOH-
HBIX MOCTOBBEIX KOHCTPYKIHE.

Ilpn 1npoBepKe BLIHOCAMBOCTH NPHHHMAIOTCH CJAeRylomiye
OTHOIIEHHS MOAYyJiefl yIpyrocts cranu u GeroHa:

a) B aBTOLOPOXKHHIX M TOPOJCKHX MOCTax BO BCeX CJyudasx
H B JKENEe3HOJOPOKHBIX MOCTaX B TeX 30HaX, B KOTOpPHIX Bpe-
MEeHHasd Harpyska yMeHbINaeT CXHMaloUlMe HanpsKeHus B Oe-
ToHe,—11; (corsaacHo Tabua. 1);

0) B TONEPeuHEIX CEYEHHSAX B JKEJNE3HOAOPOKHHIX MOCTax
B TeX 30HaX, B KOTOPHIX BpPeMeHHAas Harpyska yBe/JHYHBAET CIKH-
Malolye Hanpskenuss B GeToHe,—n’ (corjacHo Taba. 22
CH 200-62);

B) B KeJe3HOAOPOMHBEIX MOCTAX B YKa3aHHBIX B NpeNBIAy-
meM IOANYHKTe 30HAX [Jis NPOBEPKH BHIHOCAHBOCTH NIPOJLOJb-
HHIX CeYeHMH NOJ NeHCTBUeM CIBMTalOIIHX YCHJIMH, B YaCTHOCTH
Il TIDOBePKII BBIHOCJAMBOCTH KOHCTPYKUHH OOBeLMHEHHS XKe-

1e306eTOHa U CTalH,— "";n .

Breminge Harufaimlie MOMEHTH M YCHJIHS B 3JeMeHTax OJs
pacueToB Ha BHIHOCTHUBOCTH OINPENENSIIOT, HCIOJNb3ys Te ¥Ke JIH-
HAM BJIHSIHHSA, YTO H [Js pacueTOB Ha NPOYHOCTb, T. €. NPHHH-
Mas Bechb GeTOH YUPYTHM NpPH OTHOLIEHHH MOZyJell ympyroctH
n;. B HeOOXOAHMBIX CIyYyasfx yKasaHHblEe BHEIIHHe CHJOBHE (ak-
TOPHL ONpPENEe/sIOT C YUeTOM BJHSHHS NOJ3yuecTH OeToHa u 06-
JKATHa TOTIEPeYHEIX IIBOB MOJ, TOCTOSHHBLIMH HarpyskaMH H
BO3IEHCTBHAMU.

BHYTpeHHIE HanpsKeHUs OT moJsydecTH OeTOHa M 0GKaTus
TIONEePeyHbIX HIBOB YYHTHIBAIOT TOJMBKO B TeX CJyTasx, KOrjaa
TPOBEPKa BHIHOCJAMBOCTH TPOW3BOAHMTCS INPH OTHOMIEHHH MOIY-
Jell YIPYTOCTH 7).
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126. TIpu npoBepKe BBHIHOCJAMBOCTH CTaJill CTalleXKeneso-
0ETOHHON KOHCTPYKUHH (GHOGDOBHE HANPSIKEHHS B CTalH, BH-
JHCJIeHHBle corviacHO mil. 124 m 125, cpaBHMBalOTCA C BeNHYHHOH
1Ry, (eciu manpsaKeHHS H3TUGa TPeBHIUAIOT HANPSIKEHWS OT
OCEBBIX CHJI).

Ilpu npoBepKe BBIHOCHHBOCTH GETOHA CTAJeXKele306eTOHHOH
KOHCTPYKUHH 7KeNe3HONOPOXKHOro MocTa PUOPOBHIe HANPSIKEHUs
B 6eroHe, BBIYHC/EHHbBIE COMIACHO I 124 u 125, cpaBHHUBAIOT

¢ BenuuUHON kp Ry, The Rys—pacuerHoe conporupliienne 6ero-
Ha C2KaTHIO TpH H3ruGe Ha BBIHOCJIHBOCTh COTJacHO 1. 156
CH 200-62.

KoapdunnenTsl H3MeHeHHst pacyeTHBIX CONPOTHBJEHHH 7§
u kp npuEHEMaloTcs corsaacuo nm. 385 u 157 CH 200-62, pacuer-
HEle COMpOTHBJeHUs Ry, . —coryacHo 1. 383 CH 200-62. B Heo6-
XOAHMEIX CJyYasiX MPOBEPSIIOT TaK¥ke BLIHOCAHMBOCTD BHICOKONPOU-
HOM apMaTyphl.

Korza BBIHOCJAHBOCTH NPOBEPSIOT MPH OTHOLIEHHN MonyJel
yhnpyrocti crajau ¥ 6eToHa 1’ H BHIHOCAMBOCTh GeTOHa OKa3hlBa-
eTCsl CYIIEeCTBEHHO HeJOHCII0b30BaHHOM (sﬁ¢<k R,,a) paspemia-
erTcsi YUMTHIBATh CHHXKeHHe HaNpsXXeHHH B CTalHM BCJeACTBHE
HenoJHOH BenuyuHH AedopMmanuil o6:xaTua GeTOHA MHOTOKPAaTHO
TIOBTOPHBEIMH BO3HeHCTBHSMH. B uacTHOCTH, AJS U3rHOaeMoil
o6belMHEeHHOH GalKH € JBYMS CTafHSAMH PaGOThHl BHIHOC/IMBOCTH
TPOBEPAIOT NO CJAeAYIOHNIHM (popMyniam:

Mn 1
%60 = "W sprre < hpRlue;
M MiLa
G, == < R 5
s Wa,c + m'sW s c16 S Toftues
Ml Mll,n
= W T W WRnes

G WI CT!
rae m'i=1+ 2<l—k—,g?-6~) (W ,ci 1) npH G5 > 0,8kpR'ws;
pR'm, .

. o S6d Wier6 . ro
_1+<1 075kR' )(_WTCTTHI) HpH uﬁq,<o,8kpRn,6,
Wi, cx6—MOMEHT CONPOTHBJNeHHSI (MJH AHAJOTHYHASI TEOMET-
PHYECKasl XapaKTepPHCTHKA), onpeleJeHHBIH NPH OTHOIIEHHH MO-
AyJiell ynpyrocTa crain H 6eToHa, paBHOM 7.
TaNbHble 0603HAYeHHs TIOSICHERE! B N 46 u 52.
Ocran 6 nn. 46 u 52
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127. DnemenTsl cTajierkeje306eTOHHBIX KOHCTPYKUHH, pado-
Taloue NPeMMYIIeCTBEHHO Ha BHEIIHHE BEPTHKA/lbHBIE IOCTO-
sTHHble Harpysxu, TpefyeTcs NPOBEPATL HA MAJUTENBHYIO NPOU-
HocTh B coorBercTBHM ¢ 1. 47 CH 200-62. 3toT pacuer mpou3Bo-
IAT TOJbKO Ha IMOCTOSHHBIE HArpy3KM H BO3JLEHCTBHA (C KO-
sbduIUesTaMI Neperpysku), BKAWUas ycaAky OeTona. Ycamxa
fetoHa y4uTHIBaeTCs B JaHHOM CJyuae HE3aBHCHMO OT TOTO,
yBeJMYHBaeT HJAH YMEHbIIaeT OHA CyMMapHOe BO3LeHCTBIe,
OHaKO JOJXKHEI cO0a104aTbea YKaszanusa ni. 118 u 122, B ocrans-
HOM [POBEPKY BLINMOJHAIOT B COOTBETCTBHH C H3JOXKEHHBIME
B mm. 114, 118 u 122 ofmumyu mpUHUHIAMHE PAacyeTOB Ha MPOY-
HOCTb B YaCTH yuyera IVIacTHUeCKHX Aedopmauuii 6GeTOHa, ero
TIOJI3yYecTH, O6KATHA NONEPEYHBIX IUBOB M T. M., HO NPHHHMAS
BCe pacyeTHbIE CONPOTHMBJEHHS cTaj# W GeToHa paBuHbIME 80Y%
OT COOTBETCTBYIOIIMX DPacueTHBIX CONPOTHBJEHHH [Jsi OOBIUHBIX
pacyeToB Ha NPOUHOCTb.

Jlns sneMeHTOB craslekene300€TOHHBIX KOHCTPYKUMIL, paGo-
TAIOLIIX NPeHMYIleCTBEHHO HA BHYTPEHHHe (B3aUMMHO YPaBHO-
BellleHHBIE) TOCTOSIHHBIE BO3JAEHCTBHS, HANPHMEP, OT HPEABapH-
TENbHOTO HaNPSXKEeHHs Ccnoco0aMM HaTAXKEHHS BBICOKOIPOUHOM
apMartypbl, 00XKaTus Kele300eTOHHOH NJHTBI FOPHU30HTAJBLHBIMH
IOMKpaTaMH H AP., NPOBEPSThH NJHUTENbHYIO NPOUHOCTb CO CHH-
JKeHHeM DacyeTHLIX CONMPOTHBIEHHI He TpeGyeTcsd.

128. TIpoBepka TpPELIMHOCTOHKOCTH CTaJjexene300eTOHHBIX
5JeMEHTOB B NePHOJ SKCmyaTauuu (CTOHKOCTH NPOTHB NOsIBJe-
HHSI HJIH HeJONYCTHMOTO PACKPHITHSI TPeIIHH B GeTOHE) BHIIOJ-
HfieTCd TOJIBKO, KOTAA pAacyeToM Ha TPOYHOCTh BHIABJIEHA
BO3MOJKHOCTb BO3HHKHOBEHHsI B 0€TOHE NPOJOJBHEIX PacTITHBa-
I0MHX HanpsXeHHi. Bce HarpysKH M BO3AEHCTBHSI A/ PacueTOB
TPeUIMHOCTORKOCTH 6epyTcsi B CBOHX HOPMAaTHBHBIX 3HAYEHHSX
(6e3 KO3(pGhHLHEHTOB Neperpyskd, a BPeMeHHas BePTHKaJbHAS
Harpyska—rakxke H 06e3 NHHaMuueckoro kosdduiuHenra). ¥Ycu-
JHS NPeIBapHTENbHOr0 HanpsiKeHHs NPHHHMAIOTCA C YYeToM
norepb. PacueThl Ha TPEIHHOCTOMKOCTb BHINOJHSIOT B HEOOXOnH-
MBIX COydasiXx Kak JUJIs OCHOBHOTO, TaK W [JIsl JONOJHHTEIbHOro
COYETaHHsI HAarpy30K M BO3MeHCTBMH, YUHTHIBasi yKaszaHus m. 47.
T'opu3onTanpHble HAaTPY3KH B pacueTax TPEIIMHOCTOMKOCTH He
NPHHHUMAIOTCS BO BHHMaHHUe.

129. Ecnu B pacueTax Ha TPEIIHHOCTOMKOCTb padora GeToHa
cornacHo nn. 130 unu 131 yuuThiBaercs, OHAa BCeria NpUHHUMA-
eTcsl YyIpyrof.

OrHowenne MoAyJel YTNPYrocTH crajuy M 6GeTOHA paBHSAETCH
n; (cM. Ta6a. 1) HE3aBHCHMO OT TOTO, MO KaKOMY PAaCUeTHOMY
C1y4ai NpOBePsIIOT NPOYHOCTb. BiusiHMe mnosisyyecTH GeTOHA u
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06KaTus NOUEePeYHLIX IIBOB MOJXKHO YYHTHIBATBhCA B pacuyeTax
Ha TPENIMHOCTOHKOCTh B COOTBeTCTBHH ¢ nm. 81, 82 u 122

130. Ilpn HanWyuy apMaTyphl M3 BLICOKONPOYHOR IIPOBOJIOKIH
TIpoBepKa TPEIIHHOCTONKOCTH 3aKJI0UaeTcss B BBIYHCIEHHHM B CO-
oTBeTcTBUM C 0. 128 B 129 hubpoBeix HanpAxKeHHi B GETOHE Obgp.
HanpsxeHHs Opg AOMKHB OBITH CXKHMaOUMMH KakK /1S XKeles-
HOOPOXKHBIX, TAK H AN aBTOLOPOIKHBIX M TOPOACKHX MOCTOB;
pacTATHBAIOIINE HANPSXKEHHS Opp He [JOMYCKaloTCs.

131. Tlpu oTcyTecTBMH apMaTypH H3 BBICOKONPOYHOH IIPOBO-
JIOKH NPOBePKa TPENIMHOCTOHKOCTH 3aK/AI0YAeTCsl B BEIUHCJEHUM
PacKpHITHS MNONEPEYHHIX TpeliMmH B GeroHe. Takaa npoBepka
HeoOXOAMMa TOJBKO B TOM CJydae, eclH BBHIUHC/IEHHOE COTJIacHO
nn. 128 u 129 HanpsixeHHe op B IeHTPe TAKeCTH OETOHA NoJyya-
eTcsi PacTArHBAOUMM M NPEeBOCXOAMT BeNHYHHY ©,, HalifAen-
Hyio no m. 122

Benuuuma packpbITHA OTHENBHBIX TPELIMH He NOJDKHA MPeBhl-
watb 0,02 c# Kak B OCHOBHOM, TaK H B JONOJHHTENBHOM COYE-
TAHMSAX Harpy30K M BO3/JEHCTBHH.

Eciun apmatypa TJaikasi, IpOBepPKa BHINOJHAETCS IO (op-
MyJe:

am=0:5'z,—a ‘1,’1R,-\< 0,02 cam,
a

A NpH apMaType NepuofHuYecKOro Hpoduis
ap =307 0V R, <002 cu,

THE C,—HaNpsiKeHHe B IPOLOJLHOH apMmarype;
E,—wmoays b yInpyrocTd HpPOAOJBHON APMATYPHI;
Oy #u Yp—x03(hhRIHEHTE, YYHTHIBAOIIHE BJAHsHHE DabOTH Ge-
TOHA MeXIy TpeIlHHaMH Ha WoJHHe pedopMaluy
(IpH OTCYTCTBHH AONOJHHTENbHBIX JaHHBIX paspelia-
ercsl MpHHHUMaTh $=1 u ¥, =0,9);
R, —panguyc apMHpOBaHHs, OTpefeJsIOUHA pacCTOsiHHE
MEXIY TPelIHHAMH.
Hanpsakenne B nmpofonsHOfl apMaTtype ¢, BBIUHCIASETCS C yue-
ToM nn. 128 u 129 amasJOrHYHO TOMY, KaK TPH NPOBEpPKe mpou-
HoctH mo cayuaro I (cM. Ta6a. 14), mo dopmynam Tuua

MIl,n NTl,n MY‘T NV,T VT Fg Gﬁ
M N MY o LB oY

Vo T T Wom TR et R e
(npuMenuTenvHo X cedenuto Cl mo Tta6n. 12 B craTHyecku He-
onpenennMoii cucreme).

g, =
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Paguyc apMmupoBauus R, [Js Kejne300eTOHHOH MIUTHL (6e3
BHICOKHX peGep), PaBHOMEPHO, apMHPOBAHHOH OJHHOYHLIMH IIPO-
JIOJBHEIMH CTEDKHAMH JHAMETPOM d,, IPH PAaCCTOAHHAX MEXLY
CTEPIKHSMY, He npeBbmawomux 12 d,, BeUHCASIOT 10 Qopmyne

Fy
nd,

R,= )
TAe N—YHCI0 TPONOJBHEIX CTepXHeil Ha [JIoUIajH Keje3o00e-
TOHHOH MJAHTH F5 .
Ilpu ompenefieHuy paguyca apMHUPOBAHHA BJIHAHHE CTaJbHO-
TO mosica He NPHHHMAeTCsl BO BHHMAaHWe, a HAKJOHHBEE aHKEpH,
nonangarolutie B pacquHoe ceuyeHiie, ,[LOHyCKaeTCﬁ y‘{HTHBaTb.

Pacyersl crafiexenez06eTOHHbIX KOHCTPYKIUA MPUMEHUTEILHO
K [epHOJaM MOHTAXKa, NPEABAPUTENbHOIG HANPSKEHUS
W BPEMeHHOH 3KCIJIyaTaluu

132. Crajexene300eTOHHBIE IIPOJIETHbIE CTPOEHHSI HA PasJHy-
HBIX 3Talax ¥X BO3BeJeHUs (MOHTaXa, NPeJBapHUTENbHOTO Ha-
NpsiKEHUST U T. I.), a TAKXKe H BPEMEHHOU SKCINIyaTauul, eCcliq
OHa IIPeyCMaTPHBAETCS IPOEKTOM, HOJIKHEL NMPOBEPSITHCS B He-
BHIFOJHEIX YCJAOBHSAX HA YCTOHYMBOCTL MOJOXKEHHS,, TNPOYHOCTH
CTaJH H ¥Kene300eTOHA, YCTONUHBOCTH ()OPMBI B CTAJIbHBIX KOH-
CTPYKIHAX M TPEIIHHOCTOHNKOCTh IKese3o6eToHa. [{nsi mpoBepxu
NPOYHOCTH H YCTOHYHBOCTH (DOPMBI pPAaCUYETHBIE CONPOTHUBJIEHHT
crasu # 6eroHa yBeamuuBatoTcs Ha 109, DO OTHOIIEHHIO K pac-
YETHBIM CONPOTHBJIEHHAM, COOTBETCTBYIOIIHM MEPHOLY HOCTOSH-
HOH 3KCIUIyaTalMH, a HOPMATHBBL JJIsI TIPOBEPKH TPEMIMHOCTOII-
KOCTH MNpeIBapHTENbHO HANPSIIKEHHOTO Keje306eToHa MNpPHHH-
maroTcsl corqlacHo m. 291 CH 200-62.

133. B pacueTax Ha yc/lOBHsI BO3BEAEHHsI HApsLy C Harpys-
KaMH OT COGCTBEHHOTO Beca KOHCTPYKLHH H BO3AEHCTBHSIMIL
NpeABapHTENbHOIO HANPSKEHUS VYIUTHIBAIOTCH CTPOHTEIbHbIE
Harpysku (BeC MOHTAaXKHBIX KPaHOB, aBaHGeKOB, OTMAJyOKH, mop-
MOCTeH, TeJIIKOB U JAPYTHX YCTPOMCTB, UPELYCMOTPEHHEIX Mpo-
eKTOM OpraHu3auud pabor), a TakiKe, B HEOOXOLHMBIX CAyUadX,
BeTpPOBasl Harpyska HHTeHcHBHOCTHIO 50 k2 ma 1 M2 MOBEPXHOCTH.
Bospeiicteust oT ycanku GeToHa M, Kak MPaBHJO, OT KOJeGaHHit
TeMIepaTypsl He yYHTBHIBAIOTCS.

B pacuerax nmo mepBOMY NpelneNbHOMY COCTOSIHHMIO HarpysKil
OT COOGCTBEHHOTO BeCa KOHCTPYKIIHH i BO3AEHCTBHA NpelBapUTEb-
HOTO HAaNpSKEeHWs HPHHHMAIOTCSI C HEBHITONHBIMH 3HAYEHHSIMH
K03(hGUIHEHTOB Neperpysk, CTPOHTENbHEIE YK€ Harpyski (Kpo-
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Me KPAaHOBOH) ¥ BeTpoBasi GepyTcs B CBOHX HOPMAaTHBHBIX 3HA-
yeHHAX, 6€3 KO03((PHUIMEHTOB NMeperpy3KH M COUeTaHHH.

Harpysku OT MOHTaXXHHIX KDaHOB NPHHHMAKOTCA C KO3(dH-
UMEHTAMU Heperpy3kKd H JHHAMHUYECKHME KoshhunueHTaMu.

KoapuinenTs! Meperpyski BepTHKANBHBIX BO3JeHCTBHH MOH-
TajXKHOTO KpaHA Ha HecylllHe KOHCTPYKUHH ONpelensioT pacue-
TOM, HCXOHRS W3 NPeBHINIEHHS NPOEKTHOTO BeCa MOHTHPYEMOre
aneMeHTa Ha 100, H BO3MOXKHBIX NMONEPEUYHLIX CMEINEHHH KpaHa
OTHOCHTEJIbHO HPOEKTHOTO MHOJIOXKEHHUs. BelHuHMHa HONepeyHoro
CMeLeHHs NPHHEMAaeTesl paBHoOI:

AJIst KpaHOB Ha aBTOMOOWJIBHOM II I'YCEHHYHOM XOny . | m

I7si KPaHOB Ha peJbcoBOM X0y . . . . . . . 10 cm.

Juramuveckrue K09 GHIHEHTH NPHMEHAIOTCA corjiacHo m. 135
CH 200-62.

Ilpu ucno/b3oBaHMH KpaHAa HA TYCEHHUHOM XOALY /ST YKIal-
KM COOPHBEIX 3KeJe300eTOHHBIX IJIHT CTallexkese300eTOHHOe IIpo-
JIeTHOE CTPOEHHe NOMKHO ObITh NPOBEPEHO Ha BOCHPHHATHE CO-
CPelOTOYeHHOTO MOMEHTa, JefICTBYIOUer0 B TOPH3OHTAJNBHON
MJIOCKOCTH OT pPa3BOpOTa KpaHa Ha cOOpPHOMA maure (Lo 06BemH-
HEHHsI ee CO CTaJBHOH KOHCTPyKuuel).

YKa3aHHBEIH MOMEHT MOXKeT ObITh IPUJOMKEeH B JM060M rome-
pPEYHOM CEeYeHHH NpPOJIeTHOrO CTPOEHHS M NPHHHUMAETCS DPaBHBIM

M=0,1GS,

rne G—sec kpana (Ges rpysa);
S—nnuna onvpaHHs TYCERHWI, KpaHa.

134. Ilpu ycTaHOBKe B NPOJET CTAJBHBIX HAaCTeH NPOJETHBIX
cTpoeHuit 6e3 ene300eTOHHBIX MJIMT JOJKHO OBITH YAEIEHO OCO-
6oe BHUMaHHe 0GeCneyeHnI0 YCTOHYHBOCTH (POPMBL CTANBHON KOH-
cTpykunu. PacueroM [OMXKHBI OBITH NPOBEPEHE:

obIas yCTOMYHBOCT MOHTHPYEMOI! B HaBeC UM HaJBUraeMOK
KOHCOJIH IIPOJIETHOTO CTpPOeHHst (ABYX MM OoJgee GaJoK WM
thepM, COELHHEHHBEIX CBA3AMN)—HA CKPYUHBAHWE KOHCOJH, Omac-
Hoe nmpH GOJBIIOM ee BbIJIETe H He6GJarofpHATHOM OTHOLIGHHI
UIHPHHBI TIONEPEYHOr0 CEUeHHsT KOHCOMH K BHICOTE;

o6uias yCTOHUHMBOCTG OTAENBHBIX (UAH HECKOJAbKHX cpasy)
CIJIOIIHLIX TJIaBHBIX GaJoK I §ajloK Ipoe3xell YacTH—COIJIacHO
. 135—138;

oB1iast yCTOHUMBOCTD CKATBIX H CXKATO-H30THYTHIX B IpoHecce
CTPOHTEJILCTBA 3JEMEHTOB CKBO3HBEIX (hepM H CBf3eil—COINIACHO
mn. 420 u 421 CH 200-62;

MecTHAs YCTOHYHBOCTb CHJOIIHLIX CTEHOK TPH HaJBHKKE—
corsiacHo npumaoxennio 18 x CH 200-62.
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TiposepsaTp o6LIyl0 YCTOHUHBOCTE OaJIOK HECHMMETPHUYHOIO
ceuenus corsacuo 1. 422 CH 200-62 e nomyckaercs, 3a HCKJI0Ye-
HHeM CJyyasi COBMECTHOro AefCTBHS Ha GalKy MOMEHTOB B Bep-
THKaJNbHOH ¥ TOPH30OHTAJNbHOH IJIOCKOCTSX, NPH KOTOPOM INOSIC
6anxku paccMaTpPHBaeTCs KaK C’KaTO-H30THYTBLI CTEPIKEeHb.

135. Tlpu onpenenenun ru6xocts A, cBoGOAHYIO Anumy [, Kis
NpOBEPKH YCTOHYMBOCTH (M3 TJIOCKOCTH GajKH HIH (epMH)
10sica CIJIONITHOH GaJKH HJIH CKBO3HOH ()epMHI, CXKAaTOTO B MpO-
1lecCe CTPOHTENbCTBA, NPHHHMAIOT DPABHOH DACCTOSIHMIO MEXXIY
TOUYKaMH 3aKpellJieHHs ero OT IONepeyHBIX cMemenuil. Tagum
oGpasoM, cBo6ofHas AJIHHA PaBHA PACCTOSHHIO MEXIY y3JaMH
HeH3MeHseMOH (hepMEl NPONOJbHBIX CBf3efl, pPacCHOJOMKEHHBIX
B YPOBRE 3TOTO 10SICa, MJIM MEeXKAY JKEeCTKHMH IIONepeuHbIMH CBS-
38MH, PENATCTBYIOUIMMH NOBOPOTY CeueHHsi 6allki H 3aKPEmJIeH-
HLIMII OT TIOMEPEeYHBIX CMeINeHWH MPOJOJbHBIMH CBA3SAMH HJH
HCeCTKOCTHIO PACTAHYTOTO nosica.

Ilpu onpenenennu cBOGOAHON IOJIMHEI PACHOPKH MEXIY C¥Ka-
THIMH JIOSICAMH He YUHTBIBAIOTCS, €CJH OHHM HE SBJASAITCH 3Je-
MEHTaMH HeH3MEHFeMBIX INONEepeUHBIX HJIH NPOAOJBHEIX CBS3el.

Konerpykuun (1 HX IPHKpeNVIeHHs), obecnedrBaoye yCToH-
YUBOCThH CXKATOTC I0SICA B YCJOBHAX BO3BENEHHS, AOJXKHbLI GHITh
TPOBepeHbl Ha Iepefauy YCHJIHS OTIOpa M3 KaXAoii TOYKH 3a-
KPelJIeHHs1 1osica. YCHJHE OTHOpPa UPHHHMAeTC paBHBIM 29
OT CIKHMawuUIero ycunus B nosce (mo 1% B KaXKAYIO COCEIHION
TOUKY 3akpenJieHHs mosica). IIpM 3Toi npoBepke YCHJHSI OT OT-
7opa CKAaTOro Hosfca He CYMMHPYIOTCS C APYTHMH YCHJHSIMH.

Ecau npuMeHsIOTCS CBapHble 6ajKy, B CEUEHHME MOsICa BKJIIO-
4al0TCs TOPH30HTAJbHEIE NOSICHBEIE JIHCTEI, 8 NPH KJeNaHbix GaJ-
KaX—TOPH30HTAJbHEIE NOSICHBIE JIMCTBHI, MOSICHBIE YTOJIKH H YacTb
BETPHKaJbHOH CTEHKM B Ipe/efax YroJKOB.

BuinsiHHe TpeHHsI OT COGCTBEHHOro Beca CGOPHBIX Kese3o6e-
TOHHBIX IIJIMT, YJIOXKEHHBEIX Ha NI0SIC, HO HE OObeAHHEHHBIX C HHUM,
a TaKKe BJHAHHE BPeMeHHOH PACKIWHKH 3THX IJAUT HEe JONYyCKa-
€TCSA YUHTBIBATH HPH ONpejiesleHHH CBOOGOJHOH NJHHBI CXKaTOro
Tnosica.

Tlpn mannuun o6bEeIHHEHHOH CO CIKATHIM NOSICOM MOHOJHT-
HOH MJH COOpPHOH Kesle300eTOHHOM NJUTH 06Iasi YCTOHYHBOCTD
B RJOCKOCTH INIMTHL HE IIPOBepAEeTCH.

B cayuae, xorna xeneso0eTOHHast IJIHTa HJIH HeH3MeHseMasi
depma ropusoHTANBHBIX CBf3ell NPHKPenyfeTcs K cTeHKe Gajxd,
DNONMyCKAaeTcsl 3aMeHsiTh INPOBEpPKY OOINel YCTOHUMBOCTH GalKu
TPOBEpPKOIl YCTOMYMBOCTH C3KATOFO IOsica M3 NJOCKOCTH Oasik,
paccMaTpHBAaeMOTO KaK LEHTpaJbHOCKaThil crepxkeHns. [IpH stom
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CcBOGONHAS IJIMHA CXKATOro mosca onpejensiercs coryacHo m. 410
CH 200-62 KaK B «OTKPHITBIX» NPOJIETHBIX CTPOEHHSX.
136. O6myo yCTOHYHBOCTb CTAJbHBIX 6allOK NPOBEPSAIOT MO
tHopmyae
M
— <<
96 WJ\ R’

rhe M—nauGonblINii PacUeTHHIH MH3THOAIOMMII MOMEHT B Ipe-
Jesax CpeJHell TPeTH CBOGOZHOH AJNMHEI CXKAaTOro mosca
6anky;

W ,—MOMEHT CONDOTHBJIEHMSI CeUeHHS OanKM [AJsd KpadiHe#
¢Gu6pel C:kaTOro mosca;

Sxp
Rk >

Oyp —KDUTHYECKOe HampskeHHe (MPH KOTOPOM GaliKa Tepsi-
er 0GLIyI0 YCTONUUBOCTD), ONPENEesieMOe o YKa3aHHIM
mom. 137 u 138;

R" —HOpPMAaTHBHOE CONPOTHBJEHHE CTaJIH;

k. —cnenmanpHefi  Ko3QGHUHEHT 3amaca, VYHTHBAOMIHK
BIHSHHE HEeH30eXKHBIX HETOUHOCTeH H nedeKToB (3Ke-
UEHTPATIHOCTH TNPHJIOKEHHS YCHAUH, HaYaNbHOH KpH-
BH3HBl OalKd, OTCTYIJIEHHH OT NPaBUJIbHOH TeOMETPHH
ceueHHs, HEOJHOPOAHOCTH MaTepHaka H APp.).

Ecan Bennunna @; >0,87, BMecTo Hee B (OPMYJY HpPOBEpPKH

o6Imell yCTOMUHBOCTH CTAaJbHBIX O6aJloK mojcTaBiasieTes ¢'s<1,
omnpefensieMasl 415 HH3KOJErHPOBaHHOH cTadu 1Mo dopmylie

R—pacquHOe CONMPOTHUBJ/ICHHE CTajdil @ ==

0,21
95’ = 1,11 — —,‘?——6 s
a4 s yraepoiMcTofl cranu
0,32
95’ = 1,2 ——
o T Ve

Kostduunent k, npuruMaercs mo taba. 15 B 3aBUCHMOCTH
OT FHOKOCTH A, CXKaToro mosica 6aiku (M3 INIOCKOCTH 6asiKu).

137. ns Galox CHMMETPHYHOTO CEUEHHs, a TaKke G6aJjloK
¢ 6oJiee Pa3BHTHIM PACTIHYTHIM NOSCOM (NMpHONUIKEHHO) KPHTH-
yecKOe HamnpsiKeHHe onpejensiercs no Gopmyde

Pyh /015612

Skp =m E/ —le— ’
w2 Ecly
tae P, = —l—’- —>siiiepoBa CHJla [IJIA TAOCKOCTH HauMeHbIuel

JKECTKOCTH 0aJiKH;
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TabGannga 15
Suavenus KoshPpHLHEHTA k. B 3aBHCHMOCTH OT rubKoOCTH hy

Ay Be Ay B
20 1,10 80 1,39
30 1,14 90 1,45
40 1,17 100 1,50
50 1,22 120 1,40
60 1,26 150 1,20
70 1,33

I,=0,43%2a6°—MOMeHT HHepPHMH ceueHHS OaJKH NPH Kpy-
YEHUH;
h—paccTosiHUEe MEXIY OCSIMH NOSICHBIX JIHCTOB:
I,—MOMeHT WHepHHH ceueHus OaJiKM OTHOCH-
©  TeNbHO BePTHKAaNbHOI OCH;
@ ¥ 0—COOTBETCTBEHHO MIMPHHA ¥ TOJIIHHA 3JIeMeH-
TapHHIX NPSMOYTOJBHHKOB, 06pasylomux ce-
uyeHHe GaJtKi.

Ocranpubie 06o3HayeHus nosicHeHsl B nm. 52, 135 u 136.
138. Ons 6anok ¢ GoJiee PasBHUTHIM CHKAaTHIM NOSICOM KPUTH-
YyeCKoe HampsKeHHe ONpefedsercs no Qopmyde

%xp :'_;);— (Sy + -E//-By "]""gyl_ ) s

rne

1y

] 2 Loy — 17 I
Py = —477(/15 B hi) (Flhl i thg) R <1 —or ) ;

m2E, L2
D1= ——'—L (](u+ <y ) ;

5]
Uy 2,6n2

0= I‘?jh —CEKTOPUAJNbHBIE MOMEHT HHEpIHH;
I.—mMmoMeHT mHepPHuM cedeHus GaJlKH OTHOCHTENBHO FOPH-~
30HTAJNBHON OCH, NPOXOIAIIEH UHepes3 HEHTP TSIKECTH,
hy 1 hy—pacCTOSIHASI OT LEHTPA TSKECTH COOTBETCTBEHHO GOJb-
HIEr0 H MEHBLIEr0 CedeHHil MOsICOB A0 HEeHTPa TIKECTH
ceueHuss Galiku;
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F, u Fy—niowasu COOTBETCTBEHHO OGOJBILEr0 H MEHBIIEro ceye-
HHl MOACOB;

Iy 1 I;—MOMEHTHl HHEPUHH COOTBETCTBEHHO OOJbBIIET0 H MEHb-
IIEro CeYyeHU MOSICOB OTHOCHTEJNBHO BEPTHKAJABHON OCH.

OcranbHble 0603HAYEHHS IOsicHeHsl B N, 52 m 135—137.

139. TlpouHOCTh H TPEWIMHOCTONKOCTh CTaleKesle306eTOHHOM
KOHCTPYKIUHH B NEPHON NPelBapHTEJNbHOIO HaNPAXKEHHS NpPOBeE-
pSIIOT BCerja B NPeANOJOKEHHH ympyrofi paGoThl KaK craniu,
TaK H 0eTOHA, BKJIOUEHHOTO B paboTy K MOMEHTY HpeiBapHTENb-
Horo HanpsukeHus. [IpoBepKy OCYIIeCTBJSIOT MPH OTHOHIEHWH
MOJLyJefl yOPYrocTH cTaju U 0eToHa, paBHOM i1y COTyiacHo m. Hl,
6es yuera mOJ3yuecTH GeToOHa KM 00KaTHS NONEPeYHBIX HIBOB, HO
C Yy4eTOM NOTeph NMpeiBapHTe]bHOTO HANpPAXKEHHS COTJACHO 1. 77
ILJIST 3JEMEHTOB, B KOTOPHIX 3TH [OTEPH YBeIWUHBAIOT CyMMapHOe
BO3JelCTBHE,

ITpounocth Gerowa Ha cxXaTue B IEePHOJ, IPeABAPHTENBHOTO
HaNpsIJKeHHsS] MPOBEPSIOT MyTeM CPaBHEHHS HaubGoabmux ¢uepo-
BHIX HampsixeHu#i ¢ BeanunHoil |,1Rs, rae Rs—pacueTHoe co-
NpOTHBJeHHe OeTOHA CKAaTHIO, NPHHHMAaeMoOe cOorJjiacHo 1. 118

a
B 3aBHCIIMOCTH OT OTHOILIEHHS#A _:tll
b

140. Ecnu mpoekToM NpeAyCMATPHBAETCS BPeMeHHAasl 3KCIY-
aranus CTaljexke e300eTOHHOTO NPOJIETHOTO CTPOEHHS C TPOIyC-
CKOM II0 HEMY OrDaHHYEHHOIl BpDEMeHHOIl BePTHKaJbHOH Harpys3Ku
IO 3aMOHOJHYMBAHMA BCEX MHJIH YacTH coefuHeHuil (6o BooOmie
paHee BKJIOYEHHS B paboTy Xene300eTOHA) HAHM NO 3aBeplIeHHs
NpelBapUTENLHOTO HANPAXKEHUA, B 3alaHHI HA MPOEKTHPOBAaHHE
OOJIKHA OBITh YCTAHOBJEHA CXeMa H BeJHYHHA OrpaHWYeHHOIl
BPEMEHHOH BepTHKAJbHON HArpysKku AJsi BPeMeHHOH 3KcIiyara-
UMM, a B HEOOXOQUMBIX Clydasx—TaKiXKe ee AUHAMHYECKHI KO-
3¢ dunKeHT, COOTBETCTBYIOWH] OTpaHHYEHHON CKOpocTH. Pacuer
NPOJIETHOTO CTPOEHHA BeAYT Ha 3Ty OrPaHHYEHHYIO BpPEMEHHYIO
Harpy3ky c Koa¢hhHIHEHTOM neperpysxi, paBeeM 1,1. B ocranis-
HOM Ha pacueThl IPHMEHHTEJIbHO K MepHOJY BPEMEHHOi! 3KCiIya-
TalU¥ pacnpocTpaHsiioTcs yKasaHus mm. 132 u 133.

141. Tlpu pacueTe cTanexKene300ETOHHHEIX POJETHBIX CTpPOe-
HHH ¢ HE3aMOHOJHYEHHBIMH COeJHHEHUSMH B CcOODHO# 2Kele30-
6eTOHHO!l YaCTH KOHCTPYKIHM HA YCJOBHS BPEMEHHOI sKCIIyaTa-
UMM HJIM Ha IPONYCK MOHTXKHOTO KpaHa YYHTBIBAIOTCS CJeLyIo-
uige yKasaHusd:

a) ecan cOopuas xene300eTOHHAA NJIHMTA He OOBeLHHEHA CO
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CTaJIBHOM YaCThi0 KOHCTPYKUHH, Pa00Ta MIHTHI COBMECTHO C IVIAB-
HBIMM ()epMaMM He YUHTBIBAeTCS M CHJBl TPEHHMsS He HPHHHMA-
I0TCSI BO BHHMAaHHE;

6) ecnu cOopHasi »Xejle306eTOHHAS IIMTA OGBEIWHEHA CO
CTaJbHON YacThi0 KOHCTPYKUMH H NPOAOJbHas apMaTrypa ee HMe-
€T CTHIKH, 0GPa30BaHHLIE CBAPKOH apMATYPHHIX BHIIYCKOB HJIH
coeJUHEeHHEM 3aKJaHBIX JeTajell, HO TOMepeyHble HIBBL IJIHTHL
He 3aMOHOJWYeHLl, B paboTe riaBHBIX ¢epM YUHTHIBAETCS pas-
rpyxalouiee BJHSHHE IPOJIOJBHON apMaTyphl Kele306eTOHa.
Tlpu sToM ycuaue, JeficTByIOIlee B apMartype, NPHHHMAETCs
paBHBIM R,F, unn @R,F,, rie ¢—xoadp(uuueHT NPONOJLHOTO
n3ruba A5 apMaTyPHOTO CTepXKHsSI Ha CBOGOJHOI JINHe, pPaBHOM
LIMpHHE HIBA.

TIpoBepxa >KeCTKOCTH ¥ PACYET HA rOPH3OHTAJIbHbIE
Harpysxu

142. BepTHKa/NBHYIO KECTKOCTh CTajiexkesie300eTOHHBIX IPO-
JIeTHBIX CTPOEHHH NpPOBEPAIOT Ha NeHCTBHe HOPMAaTHBHOH Bpe-
MEHHOIl BepTHKa/lbHO# Harpysku (Ge3 KosddumHeHTa Neperpys-
Ku H 6e3 NHHAMHUECKOrOo KO3(duIHeHTa), YCTAHOBJIEHHOH B
HEBLITOJHOE II0JIOKEHHE KaK BJOJb, TaK H momepek mocra. Ilpu
3TOM KECTKOCTb IPOBEPAIOT B IWIOCKOCTH OJHOH M3 TJIaBHBEIX
tepM, nonyuaromeit wauGonbimii nporu6. MecTHBIE TPOTHOBI
Tpoesxell 4acTy U GajloK JKECTKOCTH, HAXOAAIIMXCA BHE IJIOCKO-
creffl TMIaBHBIX (hepM, He YUHTHIBAIOTCS IPH pacyere KECTKOCTH
BCEro NPOJIETHOI'O CTPOEHHSI I MOTYT OBITh IPOBEPEHBl OT[ENbHO
TI0 OTHOWIEHMIO K AJHUHE MAHETH.

HopMBl 3JKECTKOCTH NPUHMMAIOTCA COrJiacHo mm. 52 u 53
CH 200-62. Ilporubsl mMpOJIETHEIX CTPOEHNH IIOCTOSTHHBIX MOCTOB
M3MEpSIOTCS OTHOCHTENBHO OCH, COOTBETCTBYIOLIEH CTPOUTENIBHO-
My NOLbeMy MNOJOTHA npoesga. OGpaTHBIH BHITHO, HOJyYEHHBII
TyTeM NPeNBaPHTENbHOTO HANPAMKEHUS, He YBEJHYHBAET [OMY-
CKaeMoro Tmporuba OT BPEMeHHOH HaTpy3KH.

IIporu6nl BBIYHCAAIOT B NPEANOJONKEHHH YOPYrofi paGoThl
(Monyns Es) Bcero GeTOHa, HMEIOUMIErOCs B IPOJETHOM CTPOe-
HHY, HE3aBHCHMO OT BeJHYNHBI H 3HaKa HaNpsiKeHHl B (eTOHe.
Beron samono/MHYNBaHAS OTKPHITHIX KAaHAJNOB TAKIKEe MOXKET GHITH
TIONIHOCTBIO VUTEH B COCTaBe CEUEHWs] NPH TNPOBEPKEe 3KeCTKOCTH.

TIporusl onpenendoT No reOMETPHUECKHM XapaKTePHCTHKAM
TIPHHATHEIX B KOHCTPYKINH HONEPeYHBIX CedeHHH, 0GBUYHO OTIHYa-
IOMKUXCST OT NePBOHAUAJNBHBIX TeOMeTPHYECKHX XapaKTepHCTHK,
WCIIONBL30BABUINXCA [JIS PEelieHUs CTAaTHUeCKH HeONpefe/uMoll 3a-
naud. FaMeneHUst reOMETPHUECKHX XapaKTEPHCTHK OTHENBHBIX
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3JIeMEHTOB MJH Ha OTAENBbHBIX y4YacTKax [JHHE GaJlKH MeHee
yem #Ha 309 momyckaercs NPM BHIYUCJEHHH NPOTHOOB HE YUHTHI-
BaTb, €CJH BJHSHHE 3THX 3JEMEHTOB HJH Y4acTKOB Ha ofuue
nporu6el He3HAUYNTEIbHO.

Ilpu pacuere aBTOLOPOIKHEIX, FOPOACKHX H NEIIEXOXHBIX CTa-
JiexKe/1e300eTOHHBIX NPOJETHBIX CTPOeHHH TpebfyeTcd mNpPOBEPATH
BeJHYHHB TIePHOAA HX CBOGOLHEIX BEPTIKAJILHEIX KOMeOaHuil B CO-
orercTBuH C 1. 54 CH 200-62.

143. TIpoBepKka rOpH3OHTAJBLHOH YKECTKOCTH CTaljexkelnesobe-
TOHHBIX HPOJIETHBIX CTPOEHHI 3aMeHSeTCHl NPOBEPKOH BeJHYHHBI
mepHoJa HX CBOGONHBIX TOPU3OHTAMbHBIX KOJeGaHHH B COOTBET-
cTBUH c TpeGoBauusiMu 1. 54 CH 200-62. Ilepnon cBoGOAHBIX TO-
PH3OHTANbHBIX KOJeOaHuil CcTalexene300€TOHHBIX NPOJETHBIX
CTPOEHHI Pa3Pe3HOil CHCTEMBl PEKOMEHAYeTCS ONpeleNsdTh 1o
npuaoxernuio 4 k CH 200-62 ¢ yueToM C/IEAYIOIIHX JOMOJHUTENb-
HBIX YKa3aHmnii.

Yupyruii TOpPU3OHTAJNBHBEIE NPOTHO Kene306eTOHHOH MJIHTEHI
OT EAMHHYHON CHJIBI, NPHJOXKEHHOH B cepelHHe IPOJIETa, HOMY-
CKaeTcs BHIUKC/SATH C BBEJleHHEM B COCTaB CeUeHHS He TOJbKO
CTaJIbHBIX MOSICOB H IPOJOJBHON apMaTyphl, HO H HOATOTOBKH
TIOJ M30JISINHI0, & TaKKe 6OPTOB GallacTHOTO KOPHITA M JKeJe30-
GeTOHHBIX TPOTYapoB, €CJIH PAacCTOSIHHE MeXAY 3a30paMH B TPO-
Tyapax IpeBHIIAaeT YTPOEHHYIO HIMPMHY TPOTyapa. 'opu3oHTaMIb-
HBI Nporu® CTaJgbHOll MPOLOJNBHON CBS3eBOH (epMBl OT eINHHHY-
HOIl CHJIBI, IPHJIOJKEHHOH B CepeflMHe mMpoJeTa, paspemlaercss Bi-
YHCASATh Ge3 yueTa MOAATAHBOCTH e€e PelIeTKH.

144. B cranemxene306eTOHHBIX MPOJIETHBIX CTPOEHHAX C e3[0i
NOBEPXY M NMOHM3Y NPH HAJWUHH Kele300eTOHHOI IJIUTHL B IPO-
e3xell yacTH W HPOJOJNbHOM CBA3EBOH (pepMBl BAOJbL NPOTHBOIO-
JIOXKHBIX TOSICOB TOPH30HTAJbHBIE HATPY3KHI PacnpelelsioTcs co-
raacHo TabJa. 16.

145, B Ke/se3HOZOPOKHBIX MOCTaX Kelne306eTOHHAs NJINTA
npoe3xell yacTH LOJXKHA OBITh NPOBEpPEHA Ha MPOYHOCTh B TO-
PH30HTAJBHOH MJOCKOCTH KaK CiKATO-H30THYTHIE HJIM PacTSHYTO-
H3OTHYTHIH Ke/ne300eTOHHBIH 3JIeMEHT, HaXOASINMHCS Iox mefi-
CTBHEM OCEBOT'O YCHJIS OT BePTHKAJbHEIX HAarpysoK, NpeXBapH-
TEeJLHOTO HaNpsxeHHs (ecJH OHO HMeEeTcsi) ¥ H3rubaloHiero
MOMEHTa OT TOPH30HTAJbHLIX HAIPY30K.

OceBoe ycHIHe BBIUHCIASETCS B TPEANOJNOKEHHH VIPYroi
paborel GetoHa ¢ MmoayleM Eg, a B HEOOXOAMMBIX CJIyyYasx—
C y4eTOM NOJ3ydyecTH GETOHA ¥ OOXKATHA IMOMNEPEYHBIX LIBOB.

B cocraB mpoBepsieMOTo CeUeHHSI BKJIOHAOTCA CTasbHLIE TO-
fAca M TPOJONLHAst apMartypa iKedezoGeroHa. Ilpu mnposepke
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Ta6auua 16

PacnpeneileHue roOpH3OHTANbHBIX HArpy3oK B %

Ha menesobe- | Ha nporoasayw
TOHHYIO TAHTY caasesylo gep-

Haumenosatte narpysok M nosica 8 ypoB- My B ypoBue
He npoesfa NPOTHBONONOX -
HblX nofCoB
JlaBrenHe BeTpa Ha CKBO3HBEIE IiIaBHhIE (EpMb 60 60
llaBienne BeTpa Ha CIVIOWIHBIE rIaBHbIE GalaKH 80 40

JlaBienHe BeTpa Ha MPOESKYIO HACTh H MONBHNK-
HOH COCTaB >KENE3HHX [OPOT, NONEepeuHLe
yIapbl NONBHXHOH HArpyskH, warpyska OT
LEHTPOOEKHON CHABL . . . . . . . . . . . . 100 20

TIPOYHOCTH IPUHUMAIOT B GeTOHE NPSMOYIOJbHYIO SIIOPY CXKH-
MalOIINX HanpsxXeHHH, paBHBIX K.

Lonyckaercs BHIIOJHATH 3TOT PACYET 1O UPENEJbHOMY paB-
HOBECHIO, T. €. NPOBEPHTb KeJe300eTOHHYI0 IIMTY M CTajbHble
nosica paspefbpHO, TlepefaBasli Ha CTajpHBEIE @Osca TY 4acTh
TOPH3OHTAJABHOTO H3THOAIOUIET0 MOMEHTA, KOTOPasi MOXKET GHITh
AMH BOCHPHHSTA, HCXOAS H3 [eHCTBYIOIIHX B NOsSCax HampsKe-
HHH OT pPacueTHHIX BePTHKAJbHBIX HArpy3ok (B paccMaTpHBae-
MOM COYETaHHM) M NpeABapHUTeNbHOrO HampsixeHusa. OcranbHas
YacTb FOPU3OHTAJBLHOrO H3rH0aiomero MOMeHTa NepefaeTcs Ha
Xeje3060eTOHHYI0 ILIHTY.

Ecan GeTOH DUIHTHL DOA AEHCTBYIOHIMMH B PacCMaTPUBAEMOM
COYETAHHH PACUETHHIMH BEPTHKAJbHEIMH Harpy3kamMu (H YCHJH-
MM TPeIBapHTEJIbHOIO HAMPSIKEHHS) OKa3HBAeTCS B IUIACTH-
JeCKOM COCTOSIHMH, COOTBeTCTByIoIlleM cayuyasiMm B unm B, u,
Clle(0BaTeNbHO, HE MOJKET YYaCTBOBATb B BOCIPHHSITHH TOPH30H-
TAJbHOTO H3rH6alolero MOMeHTa, TO BECh FOPH30HTAJNbHbIH H3TH-
Garomuii MOMEHT J0JIKeH OBITh MepefaH Ha CTajdbHble mosca.

Hanpsxeruss OoT ycaiku OeTOHa H KoJeOaHHI TeMneparypsl
TIpH pacueTe HA TFOPH3OHTAJbHLIE HATPY3KH He YUHTHIBAIOT.

TlpoBepKy TpPELIMHOCTOMKOCTH Ke/le300eTOHa IO [efCTBHEM
TOPU30HTANbHBEIX HATPY30K He NPOU3BOLAT.

B aBTONOpDOXKHBIX H TOPOACKHX MOCTax JAomyckaercs (mpu
COOTBETCTBYIOIIEM OGOCHOBAHHM) He IPOBEPHTb NPOUHOCTD ¥Kefe-
300eTOHHOH IJIHTHL NIPOe3XKeli 4ACTH HA BOCHPHHSITHE TOPH30H-
TaJlbHBIX Harpysoxk.
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Paszdean VI

KOHCTPYUPOBAHME U PACYETB! HAETAJIEW KOHCTPYKILHH

O6mue yxazanns

146. Kene306eTOHHYI0 YaCTh CTaJekeNe306eTOHHEX NPOJer-
HBIX CTPOEHHH peKOMeHIYyercsl NPOEKTHPOBaTh, KaK MpPaBHIIO,
cOOpPHOfI KOHCTPYKIMH C IIHPOKHM HCIOJb30BAHHEM YHH(HUIY-
DPOBAaHHLIX ¥ ONHOTHIHBIX 3J1eMeHTOB. MOHOMHTHAS XKeje306eToH-
Hag yacThb MOXeT IPHMEHSTbCA NPH cleluajbHOM OOOCHOBaHHM.

147, MoCTOBOE HOJIOTHO 1O Xee300eTOHHOH INIUTE B JKeJsies-
HOJOPOKHBIX  CTajie:keNe300eTOHHEIX  IPOJIETHHIX  CTPOEHHAX
ycTpauBaerca Ha GaJjuacte uiad OesGannacrHoe. BesbannacrHoe
MOCTOBOE HOJIOTHO, OTJIHYAMOUIeeCs] KpPeNVIeHHEM PesbCOBBIX HH-
Tel K Jene306eTOHY M HCIOJb30BAHHEM YIPYIHX HNPOKJIaOoK,
NPHMEHSIETCS 110 CHelHaJbHEIM YKa3aHUAM.

148. Tlonotuo mnpoesfa MO Kene306€TOHHOH IJIHTE B aBTO-
JOPOXHEIX H TOPOJACKHX CTasexene300eTOHHBIX IPOJIETHRIX
CTPOEHUSIX BBINOJHSAETCA:

C OKJIEEUHO! H30JSNNEeH ¥ C IeMeHTHO-6eTOHHEIM WK acdaJb-
TOOETOHHBIM IIOKPBLITHEM;

6e3 OKJeeuHOil M3OJNSLUHH H C IEeMeHTHO-GeTOHHBIM HJH ac-
¢ anbTOGETOHHEIM TNOKPLITHEM.

TlonotHo mpoesfa 6e3 OKeeuHOH H3OMAUWH TPHMEHSETCH
C yueroM yKasaHH# n. 181 npum cnenualpHOM COINIaCOBAHHH.
Ipu stom pacraruBamouife HaNnpsXKeHHs B GeToHe (B NMpOXOJB-
HOM H B IIONEPeYHOM HANpPaBJEHHSX) Ha pacyeTHOH BepxHel Io-
BEDXHOCTH 3KeJie300€TOHHON NJMTH OT Harpys3oK W BO3JEHCTBHIl,
YVUUTHIBAaeMBIX B pacyeTax Ha TPeIHHOCTONKOCTb, OTPaHHYHBA-
10TCSl B@JNMYMHOH Oy, COrMacHo m. 122, YuuThBalTCA TakXke
«TexHHYeCKHe YKa3aHHS 10 NPOEKTHPOBAHHMIO H COOPYIKEHHIO
TPOJIETHHIX CTPOEHHII aBTOMOPOXKHBIX M TOPOACKHX MOCTOB C ¥Ke-
J1e306eTOHHOH NJANTOH Tpoe3xkell yacTH Ge3 OKJIEeyHOH H30JIsI-
nuu» (BCH85-63). Tlpn pacnosoxenHH apMaTypel H3 BEICOKO-
NIPOYHOH IPOBOJIOKH B OTKPHITHIX KaHajaX BepPXHell 30HHI JKelle-
300€TOHHOH IUIHTH YCTPAaHBATL HOJIOTHO npoe3fa Ge3 T'HIPOH30-
NALME HE JONyCKaeTcs.

149. 3aBonckue coelMHEHHS B CTaJbHON 4aCTH KOHCTPYKIHH
PEKOMeHAYeTCsl yCTPauBaThb CBAPHBIMH. MOHTaXKHble COeNHHEHHS
PEKOMeH/yeTcs BBINOJMHSATh Ha BHICOKONPOUHHIX GoaTax. Bmpens
1O IIMPOKOro BHEJPEeHHS BLICOKOIIPOYHHIX OOJNTOB B NPAaKTHKY
MOCTOCTPOEHHSI HOMYCKaeTcsi NPHMEHATb 3aK/eNOYHble MOHTAXK-
HEle coefuHeHHs. B 3kene3o6eTOHHOM YacTH KOHCTPYKUHH MOXKHO
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MCIOJb30BaTh MOHTAXHble COeJHHEHHS, YCTPOEHHBEIE CIOCOGOM
3aMOHOJIMYHBAHHS, Ha CBapKe, HA BHICOKOMPOUHBIX HJIM OGHITHBIX
gHCTHIX GOoJTax.

O6beaunenue xene306eToHa CO CTajbio

150. Ona oGvenunerrs KenesoGeToHA €O CTaJblO, T. €. [AJis
nepejayd CABHIAOUUX YCHJH{I, BOSHHKAIOUIHX MEXIY Kejaeso-
GeToHOM M CTaJbHBIMH 3jeMeHTaMu (moscaMu GaJoK U (epw,
3aKJaJHBIMH AETalAMH K T. I.), MOTYT NPHMEHSTHCS CHELYIOUIe
KOHCTPYKTHBHBIE [ETalil M NPHEMEL.

A. )Kectkme ynopel (puc. 35)—yKpeleHHHIE HA CTaJbHOM
sJieMeHTe JeTaly, paboTalolliie B KesJe300eTOHE Hanogobue
ITNOHKH H BHI3BIBAIOIIME HA BBEICOTE IJIOI[AAKH YIHDAHHSI HX
B GeTOH [IOCTATOYHO paBHOMepHBE HedOpManuu CMATHA. Bo3HH-
Kalollye NpH mepeflade CABHTAIOMIETO YCHJAHS OTPHIBAIOLIHe Bep-
THKaJbHBIE CHJBl JOJKHEL GHITb BOCHPHHHTH aHKEPYIOIIHMH
JIeTalsiMH.

B. T'ubxue ynopsl ¥ BepTHKa/JbHble aHKeprl (puc. 36)—mera-
JIH, YKPelJleHHbIe Ha CTalbHOM 3JeMeHTe, paboTalouine B xKele-
306eTOHe MPeHMYIIeCTBeHHO Ha H3rn6 (HanopoOue Haress) W BbI-
3BIBAIOLIME [0 BLICOTE NJIOWIAJKY YHHPaHHS B OeTOH HepaBHO-
MepHEe JedopMalHM CMATHA, KaK OPaBHJIO, PAa3HBEIX 3HAKOB.
Ilpu nanuguu B 3Kene306eTOHe 3HAYHTEJbHBIX TJIaBHBIX pacTs-
THBAIOLIUX HANPAXKEHUH, CIOCOOHBIX NPUBECTH X 0GpPa3OBaHHUIC
B HeM KOCHIX TPEIHH (KOrja HMEIOTCs] BHICOKHE H OTHOCHTENBHO
y3KHe 3Kene3o0eToHHHIe pe6pa HajA CTAAbHBIM NOSICOM), BEPTH-
KaJibHBle aHKEePH pPaGoTal0T NPeHMYUIECTBEHHO Ha paCTsiKeHHe
Hanonobue XOMYTOB OOGBIMHOTO Kese30GeToHa.

B. Haknourele aukepwl (pHC. 37)—VKpelsieHHBIE HA CTals-
HOM 3JIeMeHTe JeTalH B BHAE MeTJH WJH NpsSMOJHHEHHOTO CTep-
WKH C KpPIOKOM JH60 B BHAe OTrHOa NPOLOJLHOI apMaTyphI,
paboTaiomue Ha OCEBYI0 CHJIY ([PeMMYIIECTBEHHO HA pacTrsike-
HHe) OT NMPOZOJbHOIN HAKJOHHON COCTABJSIOIEH CABHIAOUIET0
ycuaus ¥ Ha u3rub (HanogoGre Haressl) OT MOMEPEYHOM HaKJIOH-
HOH COCTaBJIFIOLIel CABHraloLIEro YCHJAHS, IepefaBaeMoil Ha-
NPSIKEHHSIME CMATHA 6eToHa y KOPHsL aHKepa. IlponosbHas co-
CTaBJISIIOIIAs CHBHTaIIEro ycHans Ha OeTOH MepegaeTcs CIern-
JenneM OeToHA C aHKEPOM, a HPH HAJIHYHH NEeTIH—TaKXe CMSITH-
eM GeTOHa MOX feTJell.

I'. HemnocpencTBeHHast npHBapKa IPOJLOJNLHOH apMaTyphl Ke-
ne3obeToHa K 3JeMeHTaM CTaJbHOH KOHCTPYKIMH MJIH K 3aKjIaj-
HBIM [eTajsM. B 35TOM KOHCTPYKTHBHOM IIPHeMe MPOJOJibHAs
apmatypa Moxker paboTaTb NOJ JEHCTBHEM CIABHTAIOLIErO YCHIHS
PaBHOUEHHO KaK HAa PacTsxeHHue, TaK M Ha CXaTHe.
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J. YBenuyeHue TPEHHA H CLENJEHHA MEKIY Kene306eTOHOM
W CTalbHBEIM IEMEHTOM IIyTeM IONEPEeYHOTo O6XKATHS IKeNeso-
feToHa U CTaJH HaTsXKeHHeM G6OoJTOB (B YacTHOCTH, BBLICOKO-
NPOYHLIX) HJH 3JIeMEHTOB BBLICOKONDOYHOH apMaTyphbl, a TaKkKe
CKJIEHBAHVEM.

151. C ToykH 3peHHs PaGOTHl KOHCTPYKIMH IIOJ HAarpysKoii,
0COOEHHO B 3KEJe3HOJOPOKHBIX MOCTax, NPEAINOUTHTENLHO O0b-
eJHHATb XeJe300eTOH M CTa/lb IOCPEICTBOM HAKJIOHHHX aHKe-
poB  (IPEHMYIIECTBEHHO TETJEBBIX apMaTyPHEIX COTJIACHO
puc. 37, a) c yraoMm HakloHa 45° B coueTaHHH C HEeGOJBIIHMH
JKeCTKMMH ynopamu. IleT/eBble Hak/JOHHBEIE apMaTypHBIE aHKEpPL
PEKOMEHAYIOTCSI MpeXJie BCero B COOPHBIX IKeJe306eTOHHBIX
6/10Kax KOHCTPYKLUHI HMHAYCTPHAJbHOTO THOA NJs OObeLHHEHHA
¢ 6eTOHOM 3akJafHbIX AeTajell, B CBOIO O4epelb COEIMHSIEMBIX
€O CTaJIbHOH KOHCTPYKUHeH (BLICOKONPOYHLIMH GOJTamH, CBap-
kol u T. A.). Topen 3aknagHofi nerann TPH 3TOM KeJaTeNbHO
HCIIOJIB30BATh B KauecTBe HeGOMBIIOTO JKECTKOT'O Ymopa.

JKecTkrHe ymopel B KayecTBE OCHOBHOTO KOHCTPYKTHBHOIO
npueMa nenecoobpasHo HCHONb30BATh NPU OGBEAHHEHHH COOpPHOU
JKeJIe300eTOHHO NMANTH CO CTaNbHOHU KOHCTPYKUHEH myTeM 3aMo-
HOJIMYHBAHHS OKOH K UIBOB IJIUTHI, a TaK¥Xe B CJaydasix IIpHMe-
HEHHS MOHOJIHTHOH 3Kese300€TOHHOfl NJIHTH.

O6mbenyuHenre Keje300€TOHA H CTAMM NOCPEACTBOM THOKHX
YHOPOB HJHM BEPTHKAJbHBIX aHKEPOB MeHee MpPeJIOYTHTENBHO,
yeM OGbeIMHEHHE HAKJOHHBIMH aHKEPaMH HJH IIOCPEICTBOM
COYETaHHs JKECTKHX YNOPOB C aHKepaMH, M OOMyCKaeTCcs IpH
crielMadbHBIX OOOCHOBAHHSAX.

152. O6penuHenue Kenes00ETOHA CO CTANbI0 HA IKECTKHX
yIOpax PacCUHTHIBAETCS B JKEJE3HOJOPOKHEIX MOCTax MO MEeCT-
HOMY cMATHIO OeTOHa Ha cABuratoumue ycuiauss T u T,, NIpHXOIS-
uHecs Ha OXHH YHOP.

CrBurawollee ycujiie B pacueTe MPOYHOCTH TPOBEPSETCH Mo
topmyne

T < 2Roncma
B pacque BBIHOCJIHBOCTHI
Tn< 175kPR;—,pFCMs

rae F., —njomaib NOBEPXHOCTH CMATUsI paBouero GeToHa ymo-
poM (mp¥ UMJAMHAPUYECKHX YIOpax H JYyrooGpasHbix
yHopax—IJollanb HX [MaMeTPaNbHOrO CeyeHHS);
R,’lp —pacyeTHOe CONPOTIBJeHHe OeTOHAa Ha BBIHOCAHMBOCTB
npH 0CeBOM CKatuM corgacuo n. 156 CH 200-62.
Ocranbable 0603Hauenus nosicienst B i, 118 u 126.
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Tipu c6opHOlT Kene300eTOHHOH NJIHTe H PACNOJIOKEHHH yHo-
POB B OKHAaX N MONEPeYHHX MBaxX TOMHIHHA NOIJIHBKY He BEKJIO-
yaeTcsd B IJIOLMajb CMsTHSA, a pPacyeTHble CONPOTHBJEHHS Rg, u
Rr'lp NPHHUMAKOTCH 10 Mapke GeToHa 6Ji0KOB. Ilpm pacmosoxe-
HHII YHIOPOB B NPOAOJBHBIX IIBaxX INTHTHL MJAOIIAgb CMSTHS YYH-
THIBAEeTCH MOJHOCTBIO, a PacdeTHble CONPOTHBIEHHsi GepyTcst MO
Mapke 6GeTOHa 3aMOHOJHUHBAHHS IIBOB.

B aBTOLOPOXKHEIX H TOPOJACKHX MOCTaX B CBSISH C OTCYTCT-
BHEM pacueTa OGBeLHHEHHsI 110 MECTHOMY CMsATHIO 6GeroHa Ha
BBIHOC/IHBOCTb NPOBEpPKa OOBENHHEHHS Ha ITPOYHOCTH BBHINOJHS-
eTcs 1o Gdopmydie

T < 1,6RppF ey

Ecnn xxecTkue ymopsl pacrosiOXKeHH B Kelie306€TOHHOM pPed-
pe mmu Byre u b,<{1,5b,, a cMuHaemulii GETOH He 3aKJIIOUEH
Mexay GOKOBBIMH CTEHKaMH YIOpa, TO NpefesbHBE BelHMYHHBI
T u T, ymHoxatotcs Ha Koadduuuent 0,9 npu 1,56, > b, >1,3b,
# Ha xosdduumnent 0,7 npn b, < 1,30, rae b, —mmpuEa mIOMmanH
cMaATHS GeToHa ymopoM; b, —mmupuHa peGpa WIH ByTa Ha yPOBHe
LEeHTPa TSIIKECTH PACUETHOH IJIOHMIAfM CMATHS GeTOHa YHmopoM.

i53. PaccTosHHe B CBeTy MeXAy XKeCTKUMH YIOpaMH Ha
YPOBHE MJOIIaAKH cMsTHA 6eToHa NOJXKHO OBITh He MeHee 3,5-
KpaTHOH pacueTHOH BBICOTHI 3TO# IJIOMIANKH. THIIbHEIE BEpPTH-
KanbHble NPOAOJbHEIE Pe6pa YNOpOB HPH ONpPee/eHHH PaccTosi-
HHS B CBETY HE YUHTHIBAIOTCH.

IIpoBepkn 6eToHa Ha cpe3 N0 JIOMAHOMY CEYeHHIO, NpOBe-
JeHHOMY TIO TIEPHMETpaM JKeCTKHX YIOpOB, He Tpebyercda. Ofua-
KO TIPOYHOCTh JKeje300eTOoHa MOJ [eHCTBHEM KacaTedbHBIK
¥ TJaBHLIX DacTATMBAIOMIMX HaNpsSKeHWH NOJKHa ObITH ofeclie-
yeHa B COOTBETCTBHH C I. 179 B m106BIX MJIOCKHX NPOJOJBHBIX
CeYeHMAX ¥Kene300eTOHA, HE TEPeCeKalollinX KOHCTPYKLHU{I JKecT-
KHX YIIOPOB.

154, KoHCTPYKIUH :KECTKHX YIIOPOB MOTYT NPHMEHSAThCH pas-
JNHYHELX BHAOB, HO IVIOIIaZKa CMSITHA OETOHA YIOPOM HE [OJ-
YKXHA MMETh BHICTYHOB, CNOCOOCTBYIOUIHX pacKajbiBaHHIO GeToHa.
Hapsy ¢ APyrHMH MOTYT ICIHOJb30BAThCs KOHCTPYKIMH YKeCT-
KIIX YIOPOB, NpeACTaBJeHHble Ha pIic. 35.

YronxoBble ynopel, HaubGoJee MPOCTHIE 1O KOHCTPYKIHH, MO-
IyT UPUMEHATLCS AJS Nepefaydl OTHOCHTENbHO HeOOJbIIHX CHBH-
TalomWuxX ycuauil. ITunHHIpHYECKe YIIOPEI PEKOMEHAYIOTCS B TeX
cay4asx, Korjla HeoOXOJHMMO HEeNOCPEACTBEHHO NpPHBAPHBATb WX
K CTalbHOMY INOSICYy H 2KeJaTeNbHO IOAYYHTb B HEM MHUHHMAJb-
Hble KOHUEHTDANUM HanpsKenu#. B CBASH ¢ HeGNATONPHATHHIM
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XapakTepoM HanpsiKeHHOrO COCTOAHHA B OeTOHE NPH BHINYKJOLX
dopme cMHHAIOMEH NOBEPXHOCTH 30HE MECTHOTO CXKaTHs OeTOHi
nepes HUIHHAPHUECKHME ynopamu (a Taxkke nepell YOIOpPamu Ipy-
FHX BHAOB C BRIIYKJIBIMH CMHHAIOUHMH TOBEPXHOCTIMY) MLOJMKHE!
OBITH LOUOJHHUTENbHO apMHPOBAHEL. PaboTa THIIBHOIN CMHHAIOIIe
FOBEPXHOCTH KDYIJIOro LMJMHJDHYECKOTO yNopa TpHu d, <3,5h,
} CONPOTHBJ/IEHHE cpe3y OCTOHHOIO #AAPa TAKOTO ymopa B samac
TIPOYHOCTH HE YUYHTHIBAIOTCHA. B cBAapHBIX KOHCTPYKLHSAX aBTOMIO-
POKHBIX H TOPOJACKHMX MOCTOB MOTLYT IPHMEHSTBHCS OJHOCTEH-
yaThle K JBYCTEHYAThi€ CBapHbi€ YHOOPHI PAa3JaHYHBIX KOH-
CTPYKUMH.

Ilyroo6pasuble M JABycTeHYaTbie YHIOPH XapaKTepH3YIOTCst
6/1arONPHATHLIME YCJIOBHSAMHE PaGOTH CMHHAEMOro 6eToHa, 3aKJIio-
YeHHOTO MeXAy OOKOBHIMH CTeHKaMH ymopa. Taxme ymopsl niene-
coo6pasHel L5 THepelayl OTHOCHTENHHO GOJBIIHX CHABHIAIOIIHX
ycwinf. [IBycreHYaThle YHOOPBHI MOIYT MPHMEHSITBCS B KadecTBe
3aKMajHEIX LeTajell, COeIUHSAEMBIX CO CTAJMbHBIM IOSICOM MOH-
TaxHOI cBapKoii 6e3 HANOMXKeHHs IOTOJOUHBIX H MNOJYMOTOJIOU-
HBIX LIBOB.

s nepefayd OTHOCHTEJ]BHO OOJBIUHX CABHTAIOIIHX YCHJIMK
IpH KJIeNaHOM CTAJbHOM IIOSICE HAPSAMY C AYTOOGpPasHBIMU yropa-
MH 1esecoofpasHBl TakkKe [ABYXYTOJKOBHIE.

155. Pacuersl Ha HPOYHOCTh H BBIHOCAHBOCTH HPHUKPENJICHHS
JKECTKOTO ymopa K CrajpHOH KOHCTPYKIHH B OGIIeM cayyae
TIPOK3BOMASITCS Ha CHBHTaloOIIy0 CHJAYy H MOMEHT 3TOii cuabnl. Pas-
HOJEHCTBYIOUas COBHUralomell CHJBI NMPHKJIaJbIBaeTC B IEHTpe
TSIKECTH PACUSTHOH MJOM[aXH CMATHsS 6eTOHA YMOPOM.

Ecnn KecTKHH ynop Tax 3alleMJeH HIH 3aaHKepeH B Tede
6eToHa, YTO IOCJe pa3BHUTHS MJAACTHUECKHX AedopManuii cxa-
THS 1O PacdeTHOH IJIOMIaNM CMATHSI OETOHa M MJIaCTHYECKHX He-
dopmanuii pacTsiXeHHs B TPHKpPEIUIEHWM YIopa K CTaJbHOII
KOHCTPYKIMH IOBOPOT yNnopa BHYTPH OeTOHa HEBO3MOXEeH, TO
NpUKpelJieHHe yNopa [ONycKaeTcs NPOBepPATh TOMBKO Ha [ek-
cTBHe CcIBHrawineli cuisl. K noJydeHHBIM MaKCHMaJjbHBIM Ha-
NPSI3KEHHsIM BBOJHTCS KO3((hHIHEHT HepaBHOMEPHOCTH, paB-
upti 1,2, Ilpu 3ToM mnpouHocTs [eradell, 3alHEeMJISIOMUX MM
3aagKepHBaOUIMX ynop B GeTOHe, JOJKHa OBITH NpoBepeHa Ha
BOCMPUHATHE [OJHOrO MOMEHTa OT CJBHralolleH CHJBL, PaBHO-
ro Te. (puc. 38).

B kauvecTBe 3anieMJSIONIMX MJIH 33aaHKePHUBAIOUINX JeTanel
JOIMYCKAeTCs YUYHUTHIBATH:

cnenwaJbHble apMaTypHble aHKEPHl H NPUBAPKy ynopa K ap-
Martype Keine306eTOHa;
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BEPXHIOW YacTb OCHOBHOH MMIOM[AAKH CMATHA OetoHa, ecam

NOCJIeHsI HMeeT H3OHTOUHYIO0 MJIOMAAb; _
FOPH30HTAJILHBIE 3JIEMEHTHl KOHCTPYKUHH YyIopa, ChHocoOHhie

nepefaBaTh Ha GeTOH BepTHKAJbHBIE YCHIHA COOTBETCTBYIOUIETO
HanpasJieHHd.

a) \g’"
R
NN

ITER AR RASNANEN] 1

AT TTIT P TININ TP VR T,
<
.2T =

Puc. 38. Cxemu aJ14a pacuera NpHUKPenieHui JeCTKoro ynopa:
a—mRe3ameMNenHuil ynop; G-—3aileMJeHHs! (3aankepeHHuH) ynop

156. IlpouHOCTh KOHCTPYKUMH 2KECTKOTO ymopa Cliedyer
B HEOOXOMHMMBIX CIyyasiX MPOBEPSATH HA Nepefady CTajlbHOH KOH-
CTPYKUHMM yCHIHH, onpefefenusix no mm 162 m 155. Tlpu stom
HaBJeHHs GeTOHa Ha CTafbHbIE TIOBEPXHOCTH JONYCKAaeTCH MpH-
HUMAaTh DaBHOMEPHO pacupeieNeHHEIMH, & CTaJbHYI KOHCTPYK-
HHI0 PacCMaTPHBATH B IIPelesbHOM PaBHOBECHM C yYETOM B He-
OGXONMMBEIX CJAyyasx OTHODHBIX H 3alIEeMJIAOINHX BO3AeHCTBHH
6eTOHa, OKPYXKAaIOHIero ymop.
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157. Tlpu nmpuMeHEeHHH 3KeCTKHX YINOPOB MO BCell MJIMHE 00%-
e[VHEHHS KeNe300eTOHa H CTAMH [JOJIKHO GBITh 06ecHedeHo
3aaHKeDHBAHHE KeJJe306eTOHa NPOTHB OTPHIBA €r0 OT CTaJbHOM
KOHCTPYKUHH. ECNH KOHCTPYKIHH MKeCTKHX YIOPOB CaMOCTOS-
TeJbHO He o0ecneyuBalOT TaKOTO 3aaHKePHBAHHS, HEOGXOAMMO
TIOCTaBHTh apMaTypHbIE aHKEPH HJH OCYIIECTBHTH APYrHe Mepo-
TpPHATHS, HAaNPUMeD, IPHBAPUTbL NPOJOJBHYIO apMaTypy XKeleso-
6eToHa K ynopaM (npH MOHOJHTHON KOHCTPYKIHM WJH B Clydae
UCNOJNb30BAaHUS YINOPOB B KauecTBe 3aKJajHbBIX aerasnei). [las
YMeHbIIeHHsT YCHJIKE, OTPHIBAIOINMX 3Keje300eTOH OT CrajH,
HenecooGpasH0 HasHAuaTh BO3MOXKHO MEHBIIMM BePTHKaJbHbIH
SKCHEHTPHCHTET €; MEXAY UEHTPOM IIOUIAAKH CMATHS H OCBIO
JKeJ1e300eTOHHOf TJIHTHL.

Ha xoHuIeBHIX yuacTKax [OCTaTOYHOCTb 3aaHKEPHUBAHHS XKe-
Je306eToHa TpoBepsieTcsi 0coObiM pacuetom (cM. m. 112).

158. 'nOkue ynopsl npeiNno4THTEJNbHEl B BHAE KPYIVIHIX CTep-
JKHell ¢ KPIOKaMM HJIHM FOJIOBKaMH¥ Ha KOHLIaX JHGO B BHJe mpo-
KaTHLIX LIBEJJIepOB HJH ABYTaBPOB.

O6penyuHende Kejie300eTOHA CO CTallblo Ha THOKHX YHopax
PACCYUHTEIBAETCS HA MPOYHOCTb, AJSl Yero NPOBEPHAIOT CABHIalo-
mee ycuaue T, mpuxoislieecs HA ONHH YHOP, IO CJaeAYIOIIHM
SMIIHPHYECKHM (GOpMyJaM:

JUIs THGKHX YHOPOB B BHIE TPOKATHLIX LIBE/NJIepPOB, JBYTAaB-
POB HJH YTOJKOB

T< 55 (k' +0,58)by V Ry K23
nsisi THOKHX YNOPOB B BHJE KPYIMIBIX CTepIKHEH Npu ;—li~ <4,2
T < 24h,d, V' R,y Ke;
Lasi THOKHX YIIOPOB B BHJE KPYIVIBIX CTepiKHEH NpH Z—§> 42
7 < 10043 VR, re,

The A'—cyMmMa pajuyca 3aKPyrfeHHS H TOMLIMHBI HOJKH TpO-
KaTHOTO npoduas B cim;
6—TOJIIIHHA CTEHKH NPOKaTHOIO MPOQHISL B CM;
R,, —pacueTHOe CONpPOTHBJIEHHE GeTOHA CIKATHIO NpH AeficT-
BHH OCEBEIX CHJI B Ke2/cm?;
hy—pauHEA KPYTJIOro CTepIKHS THGKOTO ynopa B Ci;
dy—pHaMeTp CTepKHsS THOKOro ymopa B Ci.
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Jas rHOKHX YHOOpOB B BHAE KPYIVIBIX CTePXHEH JOMKHO
OBITh, KPOME TOTO, BBHINOJIHEHO YCJOBHE

T<0,63d2 R,

rie R,—pacueTHoe CONPOTHBJIEHHE CTAJH YIOpPa HpH AelCTBUH
OCEBBIX CHJI.

159. OGbenuneHne Kejge306eTOHa CO CTalbl Ha HAKJIOHHBIX
aHKepax pAacCUHMTHIBAIOT Ha IMPOYHOCTh, IIPOBEPSs CABHTAIOILEE
yeunue T, npuxoigieecs Ha ONHMH aHKeD MJIH HA OJHY BETBb
TeTJIeBOTO aHKepa, 1o dopmyae

T < F,R,cosa+ 100d:} R, sina xe,

Te d,—7AHaMeTp CTEPXHs aHKepa B CM,;
Ry, —DpacueTHoe comporHBJenHe GeTOHa CXKaTHIO NpH [eil-
CTBHH OCEBRIX CHJI B K2/CM?;
F,—nnomanps NONEPEUHOTO CeYeHHS CTEPXKHS aHKepa HJIH
BETBH aHKepa B Cm?
R.—pacueTHoe cONpOTHBJEHHE CTaldHl aHKepa MNpH Ael-
CTBHMH OCEBBIX CHJI B K2/cm?;
g—YroJ HaK/JAOHA aHKepa K IOBEPXHOCTH CTaJbHOH KOH-
CTPYKUNH, H3MepPeHHBIH B IJOCKOCTH, INEpPHEeHJHKYJsp-
HOH K NOBEPXHOCTH CTaJu I NPOBEJEHHON HO Hanpas-
JIEHHIO CIBHTalOUIel CHJIBL.
Hnas ycunus T, KpoMe TOrO, [AOJKHO OBITh BBHIIOJHEHO
yCIAOBHE

T< FyR, (cosa +0,8sina).

I7ns aHKepoB, pa3BeleHHBIX B IJaHe, B (OPMYJE BMECTO
COS @ TOACTaBJSETCS NPOH3BeleHHE ¢€OS acosfl, TAe P—yrol
MEeX/y TOpPH3OHTaJbHOIN TpOeKnuell aHKepa M HalpaBJeHHEM
IefiCTBUS CABHTAIONIEH CHJBL.

160. Pacuernass ngau#a [, OOMKHA OBITh He MeHee 7d, H
12 cm nis meTsieBOTO HaKJIOHHOTO aHkepa W 25d, mns omMHOY-
HOTO HAKJ/JOHHOI'O aHKepa.

3a pacueTHyI0 [JIHHY HaKJOHHOTO aHKepa [, mnpHHUMaercs
LJHMHA NPOeKUHM aHKepa Ha TJIOCKOCTh HANDaBJeHHs CIBHTAI0-
mefl cusbl, NEPHeHJHKYJASPHYI0 K TOBEPXHOCTH CTajH, IpHueM
IJaHHA [, m3MepseTcs OT KOHIA IIBa NPHUKPENJIEHHS CTepPIKHS
(puc. 39).

OnuHOYHBIE HAKJOHHEIE AHKEPH, He SIBASIONIHEcs OTTHOaMH
OCHOBHO INPOJOJBHOH apMmaTypel Xene300eTOHa, pPeKOMeHAY-
eTcsd PasBOJUTE B IJIaHe H cHab¥KaTbh KPIOKAMH Ha KOHuax. IIpH
BBHIMTOJIHEHHH aHKEPOB M3 TJIaAKOH apMaTypHOIl CTajJH YCTpOH-
CTBO KPIOKOB SIBJSIETCSI 00s3aTeNbHBIM,
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Augepbl MOXKHO 3aKaHUMBAThH B 3KeJe300eTOHHOM pebpe, ecliu
nepepaua COBUTAKONIHX CHJ W TPOYHOCTh KOCHIX ceueHHH B peG-
pe ofecnedyeHa NpH OTCYTCTBHH aHKepoB. B 3TOM ciyuae g0JK-
Ha VYUYHTHIBATBCH HEPaBHOMEPHOCTb pacHpeleNieHHs CIABUTran-
mell cuJbl N0 [JIHHE, COOTBETCTBYIONAS HEPABHOMEPHOCTH paz-
MelleHus aHKepOB. B NpPOTHBHOM cCliydyae aHKepHl CAeLyeT 3a-
KaHYMBATb B Xeje300e€TOHHOH IIHTE,

(7 T s d e 77

Puc. 39. TlpukpemyieHHst HaKJIOHHBIX AHKEPOB:

a~(JaHroBRIME WBaMH ¢ oTrHGOM 1 ycuaeHmoit obBapxoil; 6—p Topew; s—duanre-
BBIMH HIBAMH;
J—ycusnenHas o6Bapka; 2—csapHoff oB

Paccrosrue B cBeTy MeXAY BeTBAMH IET/JEBOrO aHKepa
(mmpuHa meTNHM) OPU MHUHEMAJbHOH BO3MOXKHOH pAaCYeTHOM
IJIMHe TeTJeBOro aHkepa [, onpelessieTcst YCJIOBHEM

R, F,
bi> gegds

[lpu pacuerHo#i AJHHe nerJieBoro amkepa [,> 25d, wwpuna
neran b, ponxHa OHTh He MeHee 3d,. Ilpu mpoMexXyTOUYHOI
pacueTHOH J[JIMHE METJIEBOTO aHKepa MHHHMaJjbHas MIHPHHA
netau b, onpenensieTcs 10 JHHEHHOH HHTEPIOJSIIHH.

B cayuae, ecaM meT/eBble aHKepHl, MMEIOIIHE DPAaCUETHYIO
nmany  [,<<2bd,, 3akaHuMBalOTCH B IKejie306eTOHHOM pebpe,
ODIMPHHA NETJH He NOJXHA G6blTb GoJbile /3 IIWPHHBL pebpa Ha
BLICOTE KOHIIOB aHKEpOB.

PaccrosiHHe B CBeTy MeXAYy aHKepaMH NOJIKHO GHITh HE Me-
nee 3d,. IIpu maxMaTHOM pasMelieHu#l aHKEPOB 3TO PACCTOSIHHE
B CBeTY BJOJb HaNmPaBJE€HHS CIBHUTAIONIEH CHJBI HOJKHO GBHITH
He MeHee 2d,.

O6GosHaueHuss HOSICHEHRl B m. 159.

161. Bo wusGexande OoTpbiBa xKeae300eTOHA OT CTANH IIPH
BO3HHKHOBEHHH B OO'BeJMHEHWH 3KeJe300eTOHa CO CTajblo, OCY-
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LIECTBJICHHOM HAKJIOHHBIMM AHKEPaMH, CABHIAIONIENl CHJBL Tepe-
MEHHOTO HampasJieHdsi HeoOxoguMa IOCTAaHOBKA HAKJOHHBIX
aHKEPOB BCTDPEUHBIX HANPaBJIEHHH HJH COUYETAHHE HAK/JIOHHBIX
aHKepoB, paboTalomHX NpPEHMYUIECTBEHHO HA PpAacTSXKeHue, C
BEPTHKAJBLHBIMH aHKEPaMH.

IIpu pacuere oObefuHeHHsI 3Kesne300eroHA CO CTajbl0 pas-
pellaeTcs yYyHTHIBAThL HAKJIOHHLIE aHKepHl, paboTraioliie Ha cXKa-
tue. OnHaKo CyMMapHas BeJHYHMHA CABUTalOLIETr0 YCHJIUs, BOC-
NPUHHMAEMOTrO CXKAaTHIMH aHKepamu, He [OJIZKHA IIPEBLIIATH
25% moJHOro CIBHUTrAIOUIErO YCHIHS, NEHCTBYIOUIEr0 Ha PacCyH-
TBIBAEMOM YyuacTke. s cxKaTelX AHKEPOB IPH YyIje HAaKJIOHA
HX 0>450° cpBuramliee yCHINE Ha KaXKIHH CTepXeHb onpele-
asercs mo ¢opmynam n. 159 B npexnosnoxenuu a==90° a mpu
yrie a<l45°—auHefinofl HHTepnoJAHHEH N0 BeJUYHHE o MeXKAY
yCeuTHEM, NPUHAMAaeMbIM MUt a==48° u Benuunno#t F,R,, coort-
BercTByMOMElR a=0.

162. Ecsin HaKJOHHBIE WY BEPTHKAJbHBIE AHKEPH HAXOAATCS
B BEICOKOM Kese306eTOHHOM pefpe H HCIOAL3YIOTCA IJIst BOC-
NPUHSATHS B HEM TJIaBHBIX pacTATHBAOIHX HaOpPAXeHHH, pac-
TATHBAIOUIME YCHJANS B HAKJIOHHBIX aHKepax ONmPeleNsioTcs Kak
B apMaTypHBIX OTTHOax OGHUHOrO IKeae306eTOHa, a B BepTH-
KaJbHBIX AHKEPAX—AaHAJOTHYHO YCHJIHSM B XOMYTax OGBIYHOTC
xenesoberoHa. [[OCTATOUHOCTb CeueHHs aHKepa [AJs BOCHIPHHS-
THSI 3TOTO PacTSTHBAIOUIETO YCUJHS M CABHrAIOUIeH CHJB MeXIy
KeJIe300eTOHOM M CTaJsbi0 NMPOBEPSIOT He3aBHCHMO LPYT OT APY-
Fra M YCHAHS HE CYMMHDYIOT.

163. HaknoHnble aHKEPH NPHKPENJSIOT K CTAJIbHBIM 3JIEMeH-
taM cBapgoil. IIpedmouTHTENbHO yCTPauBaTL IPHKPeENJeHHe
corsacuo puc. 39,6, npeaycMmarpuBawolnee o6paboTKy TOpla aH-
Kepa nof yrioMm (75°—a) ¥ mpHBapKy ero MHOTOCJOHHBIM IIBOM
(mpr o >30°).

Ilpu meperube CTep:KHS aHKePa B KOHUE IPHKPEIJIEHHS
(puc. 39, @) Heobxonuma ycujennasi o6BapkKa y mecra neperuba.
TIpu npuBapke HaKJIOHHBIX aHKePOB (DJIAHTOBBIMH INIBAMH K Bep-
THKAJbHLIM 3JIeMeHTaM (coriacuo puc. 39,8) 5TH CBAPHHIE LIBH
pacCUMTHIBAIOTCH HAa NPOYHOCThL (Ha Tepeflauy CcABHrarmome
cuasl T) ¥ Ha BHIHOCAHMBOCTbL (HAa Mepefavy COOTBETCTRYIONIEH
casuratoutell cuawl T,). Tlpm sToM ciBuramolnasi cuia CUMTaET-
¢s1 NPUJIOXKEHHO# B KOHHOe npukpemnenus.. COOTBETCTBEHHO INPH
pacdere CBAapHHIX IUBOB VYYHTHIBAGTCH IHKCLUEHTPHCHTET ITOH
CHJIBl OTHOCHTEJIBHO HEHTPA THAKECTH NPHKPelJIeHHs,

Npuxpennenua cornacHo puc. 39,a,6 BHIIOJHAIOTCI KOH-
CTPYKTHBHO DaBHONPOYHBIMH CEUEHHIO CTEPXKHS M ocoGoMy pac-
yeTy He MojJiexar.
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BepruxanbHble aHKepbl NPHBAPUBAIOTCS B TOPEL] KOJbLEBHIM
UIBOM C NOJHBIM IIPOBAPOM, Kak NpaBuso, 6e3 IpeJBapHTeNb-
HOH 006paboTKH KOHLA aHKepa, a B cjayyae NPUKPEIIEHHS K
BePTHKAJIbHBEIM 3/JeMeHTaM—(JIaHTOBLIMY LIBAMIL.

JlonyckaeTrcsi Takxe NPHBAPHBATh BePTHKaJbHBIE MM Ha-
KJIOHHBIE aHKepPHl B TOPel KOHTAKTHHIM CHOCOGOM.

164. KoaduureHT TpeHUS MeXKAY Keae300eTOHOM H CTalbio
pu OObeIMHEHHH HX ITyTeM IONepeuyHOoro oGKaTusi Keljie306ero-
Ha M cTaju (HaTs:KeHHeM OOJITOB HJIH 3JEMEHTOB BEICOKOHNpPOUY-
HOH apMaTyphl) B Cllyuiae OTCYTCTBHS CIeLMaJbHBIX OGOCHOBA-
HHE [OTNycKaeTrcs NpPHHEMATbh paBHBIM 0,45, eclH NOBEPXHOCTH
cTaln 3aynmeHa. TakoH Ko3(h(UUHUEHT TpeHH:A [AOIycKaeTes
KaK IPH HEINOCPeNCTBEHHON yKaaake OeToHa Ha CTandb, TaK U B
caydyae ycTpoficTBa NOJJHBKH H3 pPacTBOPa.

[ns nomepeunoro 06¥KaTusi BHICOKONPOUHBlE GOJTH (HANpH-
Mep, cormacHo 1. 194) mpeanourutenbHee OOLIYHBIX GOJITOB HJAH
KOPOTKHX IIYYKOB BEICOKONPOUHON mpoBosokn. [Ipn pacuere
o0befNHEHHS 2Ke/e300eTOHA CO CTaJbl0 HEOGXOLHMO YUHTHIBATDH
noJI3ydecTb OETOHA NOJ [elcTBHEM OGXKaTHS.

165. Ecnu nns o6belMHEHHS Kele300eTOHA CO CTa/blo OJHO-
BPEMEHHO TIPUMEHSIOTCS pas/liuHble KOHCTPYKTHBHBIE TIPHEME
(HaKJOHHEIE II BepTHKAJNbHBIEe aHKephi, XKeCTKHe YINOPH H BepTH-
Ka/bHble aHKEPEHl, KeCTKHE YIOpPH U HAKJIOHHbIE aHKepel), HOMY-
CKaeTcsl, KaK [OPaBHJIO, YUMTHIBATL COBMECTHYIO paboTy pasiuu-
HBIX CpeACTB OOBeJMHEHIS IpPH Nepenadye CABHUMAIONIHX CHJ.
CrpBuraloolee ycuiaue, NPHXOAsANIeecss HAa PacCUMTHIBAEMEBIN yya-
CTOK, He [OJXKHO NPEBLIIAaTh HPH 3TOM CYMMAapHOTO COIIPOTHB.
JIGHHSI BCEX NPHHHMAEMBIX CPE/LCTB OGbelHHEeHHS.

B cayuae, xorma HaxkJOHHEE, BepPTHKAJAbHbIE AHKEPHl WJIH
ynophl TNPHKPENJeHBl K INIaHKe, NPHK/ENAHHOH, NPHOOJUeHHOMH
HIM TPHBaPeHHON K NOosicy W Haxoismeldcsa B pabouem OeToHe,
COMpOTHBJEHHE (ETOHA CMSITHIO TOPHOM IJIAaHKH (KaK JXKECTKHM
YIOPOM) CYMMHDPYETCSi C CONPOTHBJIEHHEM OCHOBHBEIX CPENCTB
00 BeIHHEHHS.

166. PaccrosHue B cBeTy MeXKIy OGDLELHHSIOLHMU 3JIEeMEeH-
TaMH He [OJXHO NPEeBOCXOXHTb 8-KpPaTHOH cpefiHe#l TOJIIMHBL
Kesie306eTOHHOM MJuTH. CpenHss TOJMLIMHA 3Keae306eTOHHOMH
TUIUTHL OTpeNessieTcs [JeJNeHHeM MJIONIAAH IIHThHI, BKJIIOUEHHOIX
B paboty, Ha ee pacuernyio mupuay (cm. Taba. 1 u puc. 20).
Tlnomanps nmANTHEL NPHHMMAETCS € YYeTOM Iomafu pe6pa MHJH
ByTa.

167. Tlpu mpoBepke OOBEAHHEHHS >Kede300eTOHA CO CTaJbIo
TIPHMEHHTEJNbHO K IepuogaM MOHTax,a, NpPeNBapHTEIbHOro
HaNpsKEeHHsT B BPEMEHHONl 3SKCIAyaTaIHH AOMyCKAeTCs YUHTH-
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BaTh HemocpeacTBeHHOe (6e3 MOCpencTBA TOJJHMBKH) CLEIJIEHHE
JKee300eToHa CO CTalblo, €CJIH KO BPeMEeHH HarpyxeHus obec-
TIeYeHO NOCTHzKeHHe GeTOHOM IPOEKTHOW NPOYHOCTH.

Pacuernoe npefenbHOe CONPOTHB/IEHHE CLENJIeHHS IJs yKa-
3aHHBIX YCJOBHI NpHHEMaercsa pasBHbIM 15 xe/cm?,

ConporuB/eHHe CHENJIEHHS HE CYMMHPYeTCs C CONpPOTHBJIE-
HHeM OOBeAMHHTENbHBIX JleTaljell COABHTY H CHJIaMH TPeHHd, pas-
BHBZeMBIMH NyTeM 002KaTHs miBa KenesobetoHa u cranu. I[lpu-
MEHHTEJNbHO K YCJOBHAM IOCTOSHHON 3KCI/yaTailHH NPHHHEMATDH
B pacueT HENOCPE/JCTBEHHOE CIeNJeHHe MeXKAy ¥Kelle306eTOHOM
H CTanbl0 He JONycKaeTcd.

Oco0eHHOCTH CTaJbHBIX KOHCTPYKLHA

168. B 3omax pneficTBHS NOJOMKHTENbHBIX H3THOAIOHIMX MO-
MEHTOB Huarnbaemble cTaJbHBle Oajixi, oObefHHEHHBIE C ONHOH
Kene306eTOHHON MJIHTOH, Leneco00pa3Hsl HeCHMMETPHYHOTO ce-
YeHHs C OGJerveHHBIM BepPXHHM nosicoM. PandoHajbHas cTe-
neHp o6JeryeHHs BEPXHEro Nosca ONpefensercs U3 YCAOBHI pac-
yera O CTaAusaM paboThl HA NPOYHOCTb B IEPHOJ 3IKCIJyaTamHu
(1 B HeoGXORUMEBIX CJyYasiX HA BLIHOCAHBOCTb) H HOJHOTO HC-
NOJb30BAHUsl HANpsKeHHH B 00OHX IIOsICaXx.

169. TonminuuHa NOJAKH (ORHOTO JHCTA HAH TAaKeTa JHCTOB)
CTAJIbHOTO BEPXHEro nosica 00befuHEHHON OaJKil HOJXKHA CO-
CTaBJSTD He MeHee !/ip OT BeMHUHHBEL cBeca IOJKH IO KOHTAKTY
¢ GerToHOM uJKM pacTBOopoM. [lAs cxaroro mosica OTHOINIEHHE
3TOH TOMUIMHBI IOJKH K BeJHUHHE ee I[OJHOIO CBeca MAOJIKHO
COCTaBJATL He MeHee !/js B KOHCTPYKUMAX M3 HU3KOJETHPOBAH-
HOH cTajH U He MeHee !/;3 B KOHCTPYKUHSIX M3 YIrAePOAHCTOH
CTaJH.

170. UluprHa BepxHero nosica oO0befHHEHHOH OaJKH HOJ-
®Ha G6uTb He MeHee 200 wmm. Ilpu onupaHum Ha BepXHHH
nosic cGOpPHBIX Kejie300eTOHHBIX IJINT H pa3MelleHHH JKeCTKHX
VHOPOB B MPOAOJBHLIX HIBAX 3THX IVIHT LIHDHHA BePXHEro mos-
ca JoJukHa ObITh He MeHee by—160 mm (rge by — mupuHa
ynopa).

CeueHusd NOSICOB, WCHBITHIBAIOIUX CXKUMAIOUIHNE YCHAUH B
MEepPHOL BO3BEJEHHst MPOJETHOrO CTPOEHHS, AG/XKHB GLHIThb NPO-
BEPEHB HA YCTOHUHBOCTH corjacHo mm. 135—138.

T'ubrocTs mosica, C:KATOTO B TEPHON BO3BeNeHHS, MOJKHA
6niTe He Gogee 100.

171. Tlpu cGopHoii Xene306€TOHHON Npoe3XeH dHacTH PeKo-
MEHJIYeTCs, IO BO3MOXKHOCTH, COXPAHATh B OJNHOM YPOBHe IO-
BEDXHOCTb BepxHero mosca. TOJAmNHA BHCTYNAIOHIMX CBepPXy
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CTHIKOBHIX HaKJaJOK BepPXHEro mosca AOJIKHA ObITb MHHHMAJb-
HOfl, TOCTAHOBKY HX HEOOXOLHMO YBSI3HIBATBH C Pa3MellleHHeM 3a-
KIaJHbLIX JeTanefi WaH yHopoB. Eciii HeBO3MOXHO BhAEPKaTh
BEPXHIOI0 TIOBEPXHOCThL BEPXHero Iosca B OLHOM YPOBHeE, clie-
IyeT ycTpamBaTb MHHHMAJbHOE KOJHYECTBO YCTYHOB H YBS3EHL-
BaTb pAaCHOJOXKEeHHe HX ¢ pasMellleHHeM OGJIOKOB npoe3zkeH
YacTH.

172. CTaikE cBapHBIX GaJioK 1O YCJIOBHSM YA0OCTBAa MOHTaxa
Hesnecoo6pasHO [lenaTh Ha BLICOKOMPOUHBIX 6oJTax HIH Kie-
TMaHBIMH.

CTBIKH TOSICOB /I yMEHBINEHHsS] OCNa6JeHHs HX OTBEPCTHIMH
cjlelyeT HauWHATHL C JABYX 3aksaenok (puc. 40).
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Pne. 40. Cxema x yuery ocnalleHHii B CTHIKAX MOSCOB
CBapHBIX HanoK

Hanpsaxenue B nosce ¢ y4eToM ociiaGileHHsl ONpelessior no
thopmyse
‘)
i (1-2

7

Cur =— dﬁp fn—nd

Tie b,—IMHpuUHa NOACA;
C—KOJIHUeCTBO 3aKJ/enoK, CTOAIIHX fepej paccMaTpuBae-
MBIM PSLOM;
m—obiuee KOJHUECTBO 3aKJENOK, NPHKPENJSIOIHUX T0J0-
BHHY HakJalKH;
7I—KOJINUECTBO 3aKJENOK B PALY, B KOTOPOM OIpefeisercs
HanpsKeHHe,
d—puamerp 3akKJenKH.
B cayuae ycTpoiicTBa CBapHBIX MOHTaXKHBIX CTHIKOB MOZA
KaXIblM CTHIKOM BO BpeMS CBapKH [OJXHA pacnoyararbes
BPEMeHHas omopa.
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173. [lns BCeX OTHONPOJNIETHHIX MOCTOB M KeJe3HOAOPOKHBIX
MHOTONPOJIETHBIX MOCTOB CTPOMTENBHBIl NOABEM JOJKeH OLITh
3ajlai 1O Ppe3yAbTHPYWOIleli KpHBOH, OGpPaTHOH cyMMapHOH
smiope nporu6a oT HeHCTBHA Bcell MOCTOSIHHON W TOJIOBHHE! Bpe-
MEHHOM Harpysox.

L MHOTONpOJIETHEIX aBTOZOPOMHEIX M TOPOACKMX MOCTOB
CTPOUTENLHBIH TOABEM MAONYyCKaeTCs HasHayaTh Ge3 yueTa Bpe-
MEHHOH Harpysku, YTOGBEI He CO3[aBaTbh HEpPOBHON JHHHH Ouep-
TaHMS KapHH3a.

TIpy HasHaYeHHH CTPOHTENBHOIO NOXBEMA NPHHHMANTCS HOP-
MaTHBHble 3HayeHHs Harpysok. IIog NOCTOSHHBEIMH Harpyskamu
IpH 3TOM HMEIOT B BMJIYy JeHCTBHE COGCTBEHHOTO Beca M mpef-
BAPHUTENBHOTO HAaNPSXKEHHA K peryJHPOBaHHS Ha BCeX JTanax.
ITporu6rl Ha Kax[OM 5Tane BO3BEJEHHUS IPOJETHOTO CTPOEHUS
JOMXKHB OBITH YUTEHE IPH HA3HAUEHMH CTPOUTENbHOTO MOLBEMA.

CTpouTeNbHbI TIOABEM, KaK NPaBHO, clelyeT OCYHIeCTBJASATD
TYTEM COOTBETCTBYIOLUIETO pasMellicHHs OGOJTOBBIX WJIM 3aKJje-
NOYHEIX OTBEPCTHH B CTHKax (Haknaaxax). Iloaywats crpou-
TENLHEI NONBEM IKEJEe3HOJOPOXKHEIX CTalexese306eTOHHbIX
TIPOJIETHLIX CTPOEHHH Ha3HaueHHeM MEepeMeHHOH TOJIIUHBL OaJ-
J1aCTHOTO CJlIOA He JONYCKAaeTcd.

174. B o06GbefUHEHHBIX NPOJETHHIX CTPOEHHAX C e310i Io-
BEPXy NPOAOJbHBIE TOPH3OHTAJbHBIE CBSISH DPeKOMEHIyeTcs
YCTpauBaTh B IJIOCKOCTH HHXKHEro mosica. B IJIOCKOCTH Bepx-
Hero nosca neaecoofpasHO pacnoyarath PACIOPKH TONEPeYHBIX
cBasell. [lonepeunble CBSISH clefyeT pasMeliaTb He PexXe HeM
yepes 5—6 .

IIponosbHble CBA3H CHAELYeT PACCYMTHIBATL HA MOHTaXKHbIe
YCIOBHS, KOTHAa BepPXHHe mnosca He CBA3aHH IKelne306eTOHHOM
IIHTOM ¥ BeTPOBasl Harpy3Ka nepenaeTcsd ToJbKO Ha cBa3H. Kpo-
Me TOro, NPOJLOJBHEIE CBfA3M HeoOXOZMMO IPOBepPATb Ha obeche-
yeHHe YCTOHYHBOCTH CTaJbHOH KOHCTPYKUHH (BO BpeMs BO3Be-
neunss corsacHo mm. 134 m 135, a npH sKcmIyaTauHH—IIO
m. 393 CH 200-62).

Tlonepeyntie CBSI3M B aBTOJOPOKHEIX W TOPOACKHX MOCTax
MOMXKHEL ObITh pacCydTaHbl Ha pacrnpefelieHue MeX1y TIJIaBHRIMH
6aJKaMH YCHJHH OT BPEMEHHOH HarpyskKH.

IIpn onmpaumn nNPOJAOJBHLIX 6alloK Ha NOMNEpPedyHbBle CBA3H
TIOCTI€HHE PACCYMTHIBAIOTCS Ha Iepefady peakluii NPOAOJbHBIX
fanox. Corsacro n. 135 monepeunkie CBSI3H NPOBEPSIIOTCH TaKKe
Ha YyCUJHs, CBA3aHHbIE ¢ ObeclieueHHeM YCTOHUMBOCTH BEPXHEro
7mosica TPH BO3BeNeHHH MposerHoro crpoenus. Ecam Bo Bpems
HaJBUXKH HaKaTOUHHE HYTH paclnoJiaralorcs He TOZ BceMu 6aj-
KaMH, TIOTePeyHble CBSI3H AOJXKHBI OHITh NPOBEPEHH Ha Tepefauy
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yeuau#i npyruM Ganxam. IIpm 3ToM paboTy BCex 0asloK HYIKHO
NPUHEMAaTh PaBHOMEPHOH.

175. omrpatHbie Gangu (UJIH MHBIE aHANOTHUHBE [PHCIO-
coG/MIeHNsI) W HX NPHUKPeNJieHHs [OJMKHBI NO3BOJATh NOLHHMAThH
cranexene3o0eTOHHOE NPOJETHOE CTPOEHHE B HepHON 3KCIIya-
TauMH, II03TOMY HX HeOOXOJHMO DAacCUHTHIBATL Ha INOJHBIH Bec
TPOJIETHOTO CTPOEHMd, BKJOUas 3Kele300eTOHHBIe KOHCTPYKIHH
H MOCTOBOE TOJIOTHO.

JKenesoGeToHHas mpoe3kasi 4acrh

176. TounmuHa XKene306eTOHHON IJIHTHL MPOe3KeH yacTH A0J-
JKHA ONPEeNeNaTbCsi Pe3ysibTaTaMH PacieTOB KOHCTPYKIWH B TIO-
NepeyHoOM H NPOLOJBHOM HanpaBJeHHsX. B aBTOMOPOMKHEIX H TO-
POACKHX MOCTax TOJIIHHA XKeae306€TOHHOH IJIMTH HE NOJIKHA
GHITh MeHbIe !/3s paecrosHus Mexnay Oankamu. [IpuMeneHue
Ke/1e306eTOHHOM MJHTH Mpoe3Kell yacTH TOMLIHHOA MeHee 12 ci
He Jomyckaercst. TONIIHHA KeNe300eTOHHON INIHTHI TPOTYapHOIl
KOHCOJIM, YUYUTBIBAEeMOII B COCTaBe CedeHHUs, NOJKHA GBITH He
MeHee 8 cm.

CrouBBIHl TPEyroJBHHK B ABTONOPOXKHBIX H TOPOICKHX MOC-
Tax PeKOMEeHJAYeTCs YCTpauBaTh:

IOpH ONHDPaHHH KeNe306eTOHHON NJIHTHL Ha JBe OalKH H/IH
(epMbl—YyBenueHneM paGodell TONMIMHBL NJMTH K cepefuHe
npoJieTa;

IPpHY ONMpPaHHMH XKeJe306eTOHHOH MJIHTHI HA GOJbllee KOJIH-
7ecTBO 0a/lok HIH hepM—YyKITAAKON KeNe306eTOHHbBIX IIHT C M0-
IepeyHbiM YKJOHOM, IIOJlyuyaeMBIM Ha3HAyeHHeM HeOJUHAaKOBOH
BBICOTH! peGep MAH BYT.

177. Hap rnaBHBIME (epMaMH B 2efe300eTOHHOI MJIHTe Hpo-
e3¥ell 4acTH YCTPaHBAlOT, KAK NPAaBHJO, Kene306eTOHHBIE BYTHL
unu pebpa HeGOJBIION BHICOTHI, ONpPefeNsIOmelcs W3 YCAOBHM
pasMelleHuss OGBEJHHHTENbHBIX JeTaJel, BOCIDHHATHA OTPHIA-
TeNbHHX M3rH6alolmnX MOMEHTOB, BO3HHKAIOIIHX B INIMTE HAJ
raaBHBIMH (epMaMu, B T. . IIpHMeHeHHe BBICOKHX Kese300e-
TOHHBIX pefep MOXKeT GbiTh UenecoofpasHelM IpH oco6oi He-
0GXOOUMOCTH YMEHbIIHTh BEICOTY CTa/jbHOM KOHCTPYKIHH, Ha-
TPHMep, HCXOAS M3 TaGapHTHBEIX YCJAOBHH TPaHCIOPTHPOBKH.

178. ApmupoBaTh Kele306€TOHHYIO IJIHTY NPOe3Kell yacTu
DPEKOMeHAyeTcs MPOAOJNLHOM W MOmnepeuHOl apmatypoil.

B aBTOROpPOXKHBIX H rOPOLCKMX MOCTax apMHDOBaHHE IJIHTHI
DEKOMEHYeTCs BHIOMHATL CBaDHBIMH CeTKaMH B TJ1aHe H CBap-
HbIMH IIPOCTPAHCTBEHHBIMH KapkacamH. B 3Kele3HOMOpPOIKHBIX
MOCTax apMHpPOBaTb [JHUTY Ienecoo6pasHO IVIOCKHIMH CBapHBIMHU
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KapKacaMH, COCTOSIIIHMH M3 NPOMOJBHOH (CKATOll) apMarypsl 1
BePTHKa/NbHBIX cTepxKHe#l. Ilomepeunass apMaTtypa yKJaalbiBa-
eTcsl IPH 3TOM OTAEAbHBIMH CTep:KHAME. Jlomyckaercs TakiKe
IPHMEHATh INPOCTPaHCTBEHHLIE apMaTypHBIE KapkKacel, OAHaKO
COeJMHEHHA B 30HAaX 3HAYHTENLHbIX MeDPeMEHHBIX pacTSTHBAI0-
HX HaHpH}KeHI'IIL:I JOJKHEL OBITH BA3AHBIMH.

[ npenynpexneHHs NOABJIEHHs TPEWIMH OT MECTHOH Ha-
IPY3KH 1 3KOHOMMH apMaTypHO# CTalH MOXKHO OCYILIECTBJSTb
npeBapuTe/bHOE HanpsiKeHHe IJIHT NPOesKell JacTH BBICOKO-
npoyso#i apmatypoil (nmomepeunoil npu pabore ma usrHG B mHO-
fepedHOM HalpaBJeHHH).

B y3gux MocTax npH HeOOGXOJUMOCTH YBeJHUeHHS H3THOAIo-
IMero MOMEHTA, BOCNPHHHMAEMOro Keje306eTOHHOH  OJIMTOI
B TOPHM30HTAJbHOH IJIOCKOCTH, DPEKOMEHAYETCA YCH/IMBATb MpPO-
LOJbHOE apMHpOBaHWE GOKOBBIX (KOHCOJIBHBIX) YYacTKOB mKe-
J1€306€TOHHOH MJIHTEL

179. )KenesoGerouHas IJIHTA TPOE3eHR 4acTH IHONEKHA OHITh
paccuHTaHa:

Ha pafOTy COBMECTHO C TJIaBHLIMH (epMaMn (win Gaakamu
npoesxeld yacTH) B TOPH3CHTANLHOH MJIOCKOCTH—B COOTBETCT-
BUH ¢ pasienamu IV u V;

Ha MECTHBIM H3rHG, a TakXKe HA Nepefayy CABHUTAOIUX YCH-
JHH OT COBMECTHO!I paboThl CO CTaJbHBIMH KOHCTPYKLHSMH—B
COOTBETCTBHH C METOJAaMH pacyera Xese300eTOHHBIX MOCTOBHIX
KOHCTPYKUHIIL.

OcHOBHBIE pacueThl Keqe300eTOHHOH MJIHTHI IpOe3Kell wacti
B NpPOJOJHHOM H B IIONEPEYHOM HAaNpPaBJeHHAX [ONyCKaercs
BLIMOJIHSTh HE3aBHCHMO IpPYT OT Apyra (6e3 reoMeTpHUECcKOro:
CYMMHPOBaHHs COOTBETCTBYIOINHX HaNPsSKeHHI).

180. Tporyapsl mnpoe3xefl YacTH cCTajerkeae300eTOHHBIX
TIPOJIETHBIX CTPOEHHII peKOMeHAyeTcs [IPOeKTHPOBATh, Kak Impa-
BHJIO, 2Kese300eToHHBIMH. IIpu cBGOpHOfl KOHCTPYKIHH 3JIEeMEHTHI
TPOTYyapHBIX KOHCOJIeH JKesaTeJbHO NpeiycMaTpHBaTh B COCTa-
Be OCHOBHHIX GJIOKOB NpOe3<ell uacTil.

B TpoTyapHBIX KOHCOJISIX, BO3BBIMIAIOILMXCS HAaJ OCHOBHOIT
#ene300eTOHHON NAHTOH npoes:kel uacTH, a TakkKe B 60pTax
6anjacTHOrO KOphITa HeoOXOAHMO He pexe yem uepes 5—6 u
ycTpauBaTh 3a30phl WHMPHHOHA 2—3 ca, oGecneyHBAaOLINe BHKJIO-
YeHHe 3TOH YaCTH KOHCTPYKUWH H3 paboTH B NPONONLHOM Ha-
npasjennn. ONHOBPEeMEHHO [OMKHBI INpeAyCMaTpHBATBCH Cile-
HHANbHBIE KOHCTPYKTHBHBIE MEPOMPHATHSA AJS HCK/IOUEHHs TPO-
TEeKaHHs BOABI Uepe3 3TH 3a30pHL

Tlpn esme nonusy, a Takxe 6e3BannacTHOM MOCTOBOM MO-
JIOTHe MOTYT ObITh LleJecooGpasHbl TPOTYyaphl Ha CTalNbHBIX KOH-
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COMAAX, NPHUKPENJISEMBIX K CTaJbHOH KOHCTPYKUMH. YKDemisite
CTaJbHBIE KOHCOJH Ha Keje300eTOHHOM KOHCTPYKIHH He pe-
KOMeHIyeTCs.

181. TlonoTHO Mpoe3fia aBTOLOPOKHBEIX M FOPOJACKHX MpPOJeT-
HHIX CTpOeHHH 0€3 OKJeeyHOli H30JSIHH OCYLIeCTBASETCS CO-
raacHo «Texnuyecknm ykasauwsims» BCH 85-63 B BuAe apmupo-
BAHHOTO CeTKOH BHIPABHHBAIOIIETO CJIOS IieMeHTOGeTOHa HIH
acanbro6eToHa NMOBepX CGOPHON Kesne300eTOHHON MIHTHL. ToJ-
HIMHa BHIPaBHHBAIOUIETO €01 H3 LEeMEHTOOeTOHa NOJKHA OBITh
He MeHee 6 ca, a u3 achanproberona—>5 ca. Tlonyuenvie mome-
PEUHOTO VKJIOHA NyTeM YBEAMYEHHS TOJUIMHBL CJI0sf acganbro-
beroHa He [Omnyckaercs.. BepxHss NOBEPXHOCTb cOOPHOIN Ke-
1e300€TOHHOI INJIHTEL He [JOJXKHa ObITE TraanKoi. Ecam sra
TNOBEPXHOCThL MNOcJe pacnanyOaHBaHHUS MOJydYaercss TJaafkoM, He-
00X01MMO TPHMEHATh [EMEHTHBIl MM 3MOKCHIHBI Kaell, obecme-
YHBAOWHUA cuenjieHde Kene306eTOHA € BHIPABHUBAIOMIUM CJIOEM.

BripaBruBalomini CcA0H H3 I11eMEHTOGEeTOHA BKJIOYaeTcss B
COCTAB PACUETHOTO CeueHHUs KeJe300€TOHHON TIHTH 33 BEUETOM
TOMIIMHHEL CJI0Si W3HOca, npuHuMaemofi 20 ma.

Ilpn MOHONHMTHOM XKese30GETOHHOH IIHTe MOJOTHO Hpoesja
MOKeT OBITb YCTPOEHO NYTeM 3ariaXnBaHHs BepxHeil NOBepX-
HOCTH TJIHTHL. B 3TOM cliyuae TOMIIMHA IUIATH [OJKHA GHITH
yBeJIMUEHa Ha BEJNUYHHY CJHOst W3HOCA, paBHy© 20 mam. Jamur-
HBU CJIOM [JIi DAacloJIOXKeHHS apMaTyphl B 3Kene300eTOHHOMH
TIHTE YBeJHYHBAeTCA Ha BeNHYHHY CJIOSI M3HOCA.

K xauecTBy LeMeHTa H COCTaBY LleMEHTOOETOHa M IKelie3o-
6eToHa NPEIBSBISITCH CHelHalbHEe TPeGOBaHHS COrJAacHO
TexnuueckuMm ykasauusm BCH 85-63.

182. Unenenne cGopHOH mpoeskeil yacti Ha GJIOKM DPEKOMEH-
nyercs au60 TONBKO NMONEPEUHBIMH IUBAMH, JH6G0 W YIONEpEUHbI-
MH, H TPOAOJBLHBIMH IIBaMH.

JKenesoGeronHble GJOKH TNpoOeskel YacTH NPHMEHSIOTCH
ClIeAYIONHX BHAOB:

6n0KH NpOCTOii NJMTH, ONHpawoomuecs Ha TJaBHBe Ganku
unu GaJKkH Tnpoe3xkell yacTH, HMeOINUe MJOCKYI GOPMY HJIH
pebpa Hal yKa3aHHRIMH OajKaMi;

6noru Il-o6pasHoii uMnu TaBpOBOHl (GOPMEI, BKIIOUYAIOIIHE B
cBofi cocraB mnonepeuHksle peGpa mpoesxKe#d yacru;

6JIOKH OPTOTPONHON TNJHTH, BRJIOYAIOUIHEe B CBOH COCTaB
1 TIoNepeuHble, W MPOLOJbHLEIE pebpa mpoes:Kel wacTw;

oTheNbHble Kele306eToHHble (MM cralleXesne300eTOHHBIE C
Kene300eTOHHHIM BEPXHHM IIOSCOM) TonepeuHsie 06ajku, 06B-
enyHsAeMble NOCJTE MOHTa)a C KeJle306eTOHHOH MJIHTOM.

FaGaputsl 1 Bec 6JIOKOB CGOpPHOM Tpoe3Keidl YaCTH HOJIKHBI
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SHITh MAKCHMAJbHBIMH 1O YCJAOBHSAM TPaHCHODTHPOBKH M MOH-
TaXKa, COOTBETCTBEHHO KOJIHUECTBO IIBOB B TIpOE3Ked YaCTH
DOJIKHO OBITh MHHHMAJBHBIM.

KonugectBo THNOB OJIOKOB Tpoe3iKeil yacTH, OTIHUAIONHXCA
APYT oT Ipyra ona’ny0OYHBIMH pasMepaMy, HeOOXOJHMO MPHHH-
MaTb MMHHMAaJbHBLIM.

183. Koncrpykuus cOOpHOH npoesxeli uacTH HA0MKHA GbiTh
B BO3MOXKHO GoJbluell cremeHH HuaycTpHadbHa, O6neM GeroHa
WIH PacTBOPa 3aMOHOJHYHMBAHHS NOJXKEH OBITh MHHHMAJbHBIM.
IlpepnouturenbHe, 0coGeHHO eciii HEOOXOJHMO BO3BONHThL NPO-
JIETHOE CTPOEHHE B 3HMHHX YCJOBHSX NPH OTPHIATENbHOH TeM-
mepaTtype, TakHe KOHCTPYKLMH MOHTAaXXHBIX COELHHEHHH B NpO-
e3Kell yacTH, KOTOpble JHGO NIpHOGPeTanT paborocnocoGHOCTH
paHee HX 3aMOHOJIHYHMBAHMS U TO3BOJSIOT NPOU3BOAHTh 3aMO-
HOJIMUHBAHNE IIOCJe Hauaja BPEMEHHOH SKCIJIyaTalHH B TeIoe
BpeMs rofa, Au60o MOMYCKAaIOT IPOCTYI0 OPraHu3aunuio MpOrpeBa
TIOC/Ie 3aMOHOJHUHBaHHS, JHOO BooOmle He TpPeGylOT 3aMOHO-
JIHUHBAHHS,

Fuapousonsnuio H COOTBETCTBYIOIIHE NOKPHTHA IHpH pac-
CTOSHMSX MEXAY IIBaMH cBHIIe 2—2,5 4 1 OTCYTCTBHH OKOH JLJIs
YIIOPOB JKeJATENbHO BBHINOJMHATH 3apaHee HA KaxkAoM OJIOKe,
4TOOB HA MOHTaXe OCYLECTBJASAThH TOJBKO INepeKpPhITHE WIBOB.

HaroToBinTh Kelle300eTOHHLe OJ0KH PEKOMEHAYETCA B JKecT-
KOM HHBEHTapHOH onajdy06Ke (CTanpHONH WAW H3 JPYTHX MaTe-
pHAaJIOB), NIPOEKTHPYEMOi OJAHOBPEMEHHO C MPOJETHHIM CTPOEHH-
eMm. Ecid B KOHCTPYKNUSX TipOe3Kedl YacTy ANA OCYIIECTBACHHS
COEHHEHNN NPHMEHSIOTCS 3aK/aafHbBle JeTalH HJIH cyxue Jubo
KJeeBbie INBHI, H3rOTOBJATH OJOKH B IKeCTKOH HHBEHTapHOII
onany6Kke—KOHAYKTOpe, (HKCHPYIOIIEH NoJ0XKeHHe 3agIaflHBEIX
OeTajell M HNOBEPXHOCTeHf IUBOB € HeOOGXOAUMOH TOYHOCTHIO,
0653aTEIbHO.

184. 3amonuaTe WBH B COODHOI npoesKeii 4acTH MOIKHO:

6eTOHOM Ha MEJKOM 3aloJHHTeNe—IpPH TOJLIHHE HIBOB CBHI-
e 4—6 cm;

LleMeHTHO-TIeCUaHblM  PacTBOPOM—IIPH  TOJIIHHE  IIBOB
1—3 cm;

TEKYYHM LieMEHTHHIM PacTBOPOM HJIH IIACTOPacTBOPOM—IIPH
TOJIIHHE IIBOB OKOJIO | cm;

LHEeMEHTHBIM HIH SUOKCHAHBIM KJeeM—IIPH TOJI{{HE HIBOB
1 mm v MeHee,

TIpu npoeKTHPOBAHHHM PeKOMEHAYETCs IpeLyCMaTpuBaTh Clle-
IyIOHINE ChenualjbHEE MEpPOnpHATHS MAJS TOBHINEHUS Clende-
HHfA OeroHa G6JOKOB ¢ GeTOHOM (HJIM DacTBOPOM): 3aMOHOJH-
YHUBaHHe IIIBOB NPHMEHEHNEM UeMeHTHBIX HJ/IH 3SNOOKCHAHBIX
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K/ieeB, NeCKOCTPyiiHylo o6paGoTKy, HCIOJBb30BAHHE CYJAb(QUTHO-
cOUPTOBOfl 6apAsl B Hpollecce H3TOTOBJEHHS OJIOKOB HJH [pY-
rue meponpustusi. Ilpu Hanuuyuu B mBe HHOPOBLHIX pacTArHBalO-
UIMX HANPsXKEeHUil OT pacuyeTHBIX HATPY30K H BO3AeHCTBHII B He-
BBITOJIHOM COYETaHHH TDPHMEHEHHe TaKHX MeponpusTuii o6g-
3aTelbHo.

185. Mexny uuKHell noBepxHOCThIO Geroma OJOKOB cGop-
HOH mpoe3xkell YacTH M CTAJbHBIM BEPXHHM MOSCOM CJELyeT
npejlycMaTpHBaTh JHGO 3a30p BeJHUYHHOH He MeHee 5 ¢, obec-
HeYHBAOMIMI BO3MOXKHOCTL MOKPAacKkH mosica, AuGo MOAJHBKY,
NPefOXpPaHAIOUIYI0 BEepXHHUIl IOSIC OT KOPPO3HH H CrJaXKHBalo-
HIy10 ero HepoBHOCTH. [IJisi OCYIIECTBJEHUA IIO/JIHBKH MOKET
65T TIPeJyCMOTPEH OLHH H3 CJAENYIOIHX CrOCOGOoB:

yKaanka GeToHa Ha MEJKOM 3alOJHHTENe Yepe3 OKHa |
BBl B K€Ne300@TOHHOH IIHTE;

3a6JlarOBPeMeHHast YKJIagKa N0 CTaJbHBEIM BEPXHUM NOsicaM
BEIDABHUBAIOMIETO CJIOSL U3 GeTOHa Ha WMEJIKOM 3anoOJHHTele
(6/10KM yKIaALBAIOTCH HA 3aTBEPAEBINHI BBHIPABHHBAIOIIHI CJIOL
¢ OpHMeHeHHEM [PH 3TOM LEMEHTHOrO HJH WHOro KJesl, ie-
MEHTHOTO PacTBOpa WJIH CyXOr0 HEeMeHTa);

HHBEUHPOBaHNe, 3a/lMBKa € 3aTpaMOOBKOH H/IH 3aueKaHKa
pacTBopa B 3a30p MeEXAY Kesne300eTOHHBIMH OJIOKAMH H CTaJb-
HO# KOHCTPYKIHeH mocie HX OGBbelUHEeHHS;

yKJagKa TI0 CTalNbHBIM BePXHHM TOsicaM CJOSI pacTBopa
(wiH WHOTO MaTepHaja) HENOCPENCTBEHHO Iepel YCTaHOBKOIL
6J0Ka.

[IpegnouTHTeNBHO OCTABAATL OTKPHITHIA 3a30p auGo ycrpai-
BATh NONJIHBKY, 3aNOJHSAS 3a30D (MHBEUMPOBAHHEM WJIH [IPY-
rUMH CcIocofami) noc/ie OOBefHHEHHS Xeje300eTOHHLIX OJ0KOB
co cranbHOfl KOHCTpyKuued. IIpu ToJIIMHe TOLJHBKE 5 ¢M U GO-
Jee pPEKOMEHAYeTcsi apMHPOBATH €e CEeTKaMH 3 [POBOJIOKI
nuaMmerpoM 3—5 mm ¢ suelikamu 70—100 mm.

Ecau nopauBKa OCYIIECTBJASETCH CHOCOBOM yKJAaAKH GeToHa
Ha MENKOM 3afloJHHTeNEe, PaCCTOSHHS MEXAY OKHAMH H IIBAMH
B xeje300eTOHHON IJMTe CJAelyeT Ha3HadaTh C Y4YeTOM BO3-
MOJKHOCTH KauUeCTBEHHOTO 3amoJIHeHHsT OeTOHOM IIBa IO/AJUB-
KM TPHHSITON TOJLIVHBL.

186. Oxna 1/ 3aMOHOJHYHBAHUS YIOPOB B COOPHOI JKeNe30-
OGEeTOHHOI IIMTE MOJIKHBL GHITb OTKPHITH CBepxy. PeKOMeHIY-
eTcsi YCTpauBaTh OKHA, PacCIUHPSIOUIMMHCA KBepxy. KoJiiuecTBo
TOPH30HTaJbHLIX apMaTyYPHBIX CTePXKHell, MPONyCKaeMBIX uepe3
OKHA, JIOJIKHO GHITH MHHHMAJBHBIM. 3aMOHONMHYHBAHUE YIIODOB
B 3aKPHITHIX CBEPXY Na3ax B KeJe306eTOHHHIX GJoKax He JOomy-
ckaercs. 3a30p MeXAy CMMHAIOHIEH MOBEPXHOCTBIO YIOpa i
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CTeHKOHl OKHa HAH IIBa HeOGXOOUMO JesnaTh He MeHee 5 cu;
ocTa/bHBlE 3a30pH MEeXAY YNOpaMHu ¢ aHKepaMd W KOHCTPYKIHed
Gaoka (B TOM uyHC/Je apMaTypoll, MPONyIIeHHOH Yepe3 OKHO)—
He MeHee 3 cm (pHc. 41). 3amomoAnuHBATL OKHA cjeLyeT 6eTo-
HOM Ha MeJKOM 3aloJHHTeJe, 3aMOHONHYUBAHHE DAacTBOPOM He
JOTIyCKaeTes.

Prc. 41. KoHeTpykIMa oOKHa JJisl 3aMOHONHYNBAHHS 3KECTKOFO ynopa B
cOOpHOJI 2Keie300eTOHHON ILTHTE:
]—6eToOH Ha MeJIKOM 3amOJIHUTee; 2—GeTOH Ha MEJAKOM 3aNOJHHTENe 1IN pacTeop

187. Crriky KeJe300€TOHHOf TIHTH [CJKHBl OBITh NpOBe-
PEHBl Ha Iepefayy OCEBHIX YCHJIu#l, Harubarmommnx MOMEHTOB, IO-
TIepeuHbIX CHJI H TOPH3OHTAMbHBEIX CHBHTAKOIIHX YCHAMH B CO-
OTBETCTBHH ¢ ycJoBusiMH paGorel. CTHIKM Hapm rAaBHBIMH (dep-
MaMH W Hal IPOAOJbHBIMI OafKaMu ClelyeT NPOBEPATHL Ha me-
penauy OTpPHIIATENbHBIX H3THOAIOIIMX MOMEHTOB, CTHIKH HaJ
TonepeyHsIMi GalKkaMH—Ha Iepefayy OCeBOTO YCHAHS M OTPH-
IaTeJbHOTO H3THOAIOIIEro MOMEHTA.

Crapurawniee yCHIHe B INBaX, PAaCcNOJOXKeHHBIX Hapj Gan-
KaMH, [OJNKHO OBThb HepenaHo JHOO Ha BHNOYCKH apMaTyphl,
paborawouieli B 6eToHe, JHG0 Ha COOTBETCTBYIOUHE 3akjIafHBe
jgetanu, qu60 Ha BHICTYNH GeTOHA B CAyuae, eClH ero noBepx-
HOCTH NPHIAIOT COOTBETCTBYIOIIYI0 (popMy. BrUIYyCKH apMatyphl
Ha Tepenady CIBUTAIOUIHX CHJI PacCUMTHBAIOT COIVIacHO H. 158
KaK rubKHe ynophi He3aBHCHMO OT pactueTa apMaTYyPH Ha BOCHPH-
HATHe H3rHbaouero MOMeHTa H OCEBOT0 YCHJAMA B IJHTE.

CTblKOBaHHe apMAaTYpPHBIX BBHIIYCKOB HJAH CTHIKOBaHHE 3a-
KJIaAHBIX JeTaJjeil B HIBax MeXay OJoxaMH cOOpHOH xxenesobe-
TOHHOH RJHTH mpoe3Xel yacTH caenyeT NpelycMaTPHBATh:

B JKeJe3HOJOPOIKHBIX MOCTax—BO BCeX IIBax (HE3aBHCHMO
OT BeJIHUHHE 1 3HAKa HalPSKeHHS B IIBe), KPOMe OOIKAaTHIX
TPH NpeABapiTEeNbHOM HaNPSIXKEHHH,
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B ABTOJOPOXKHBIX M TFOPOACKHMX MOCTaX, MMEWOIIHX IOJIOTHC
npoesna 0e3 OKJeeyHON W30JGUUH,—NPH HAJHYHH B CEUEHHH
mWBa pacueTHHIX GUOPOBHIX PaCTATHBAIOUIUX HAaNpsiKeHUii or
HarpysoK M BO3/JelCTBHI, YUHTHIBAEMBIX B pacueTax Ha TPEUIH-
HOCTOHKOCTD;

B aBTOAOPOXHBIX M TOPOACKHX MOCTAaX, UMEIOIIHX NOJOTHO
npoesfa C OKJEeUHOH H3OMAuMel,—MpPH MaKCHMaJbHOM pac-
KPBLITUH TPEHIHHEl B IIBE, NPEBLINIAIONEM NPH HeNPOCTHIKOBAHHOM
uiBe Bequuuny 0,02 ca, OT HArpysoK M BO3JEHCTBUIl, YUUTHIBAE-
MBbIX B pacueTax Ha TPelIHHOCTOHKOCTD.

B aBTONOPOKHEIX K TOPOACKHX MOCTaxX, HMEIIHX IOJOTHO
npoe3fa ¢ OKJeeuHOl H30JsuHel, OPH YCIOBHH IOJHOIO OTCYT-
CTBHS B IIBE apMAaTypsl H APYrHX CTaNbHBIX JEeTajleli BeJUYMHA
JONYyCTHMOTO DAaCKPHITHS TPEelIHHH B IUBe MOXKeT OBbTh crie-
HMaNpHO OBOCHOBAZHA B 3aBUCHMOCTH OT KOHCTPYKIMH IHBA W
H30JILHH.

MagcuMalibHOE PACKPHITHE TPEIUMHBEI B HEMPOCTHIKOBAHHOM
{IBe ONpejesisieTcss H3 YCaOBHE KedopMmaiuil CTaNbHOH KOH-
CTPYKUHH B MPEANOJOKEHHH, UTO B KaXAOM IiBe PacKpPHIBaeTcs
ofHa TpeuuHa, a GeTOH OGJIOKOB MeXAy OMMUKafIIHMH K IBY
00beHHATENBHBIME JeTallsiMi He AedopMHupyeTcs.

B mBax Mexny xesle300eTOHHBIME OJIOKAMHU NPOE3keH 4acTH
aBTOJOPOKHBIX H TOPOJACKHX MOCTOB, B KOTOPHIX apMarypa e
CTHIKyeTCSsl, HJisi BOCIPHHSATHS IIONEPeYHOll CHJBI PeKOMeHAyeTCst
npeflycMaTpuBaTh OETOHHYIO MMOHKY, apMHPOBAHHYIO CHUPAbIR
corjacHo puc. 42.
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Pic. 42. 3amoHonuyuBamMe uIBa KeJe300ETOHHOK
MJHTH 6e3 CTLIKOBaHHS apMartyphi:

I—GeTOH Ha MEJIKOM sanonHHTeNe; 2—CNHPals H3 OPOBO-
JIOKH fHaM. 2 mm c marom 20 m#

142



a5 HenmoCPe/CTBEHHOTO CTHIKOBAHUA apMAaTyPHBIX BHUIYCKOE
B HMIBAX MEXJY 6JIOKaMH 3Keqe306eTOHHOMN MUINTE peKOMEHIYeTcs
CBapHMBaTh CTEPXKHH BHaXJeECTKY B BEPTHKAJbHOHN MIOCKOCTH
napHBIMH QAHFOBEIMK INBaMH COTJacHO puc. 43. [as apma-
TYPHBIX CTePIKHEH SHAUHMTENBHBIX NHAMETPOB (IPEHMYIECTBEH-
HO CTBHIKOB INONEPEYHOH apMaTtyphl B MPOJOJNBHHIX INBAX) MOMKHO
NPHMEHSTb CBaPKy BaHHEIM CHOCOGOM.
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Puc. 43. CTbiK #e/e306eTOHHOH IVIHTH CO CBAPKOIl
apMaTypHBIX BbITYCKOB BHaXJeCTKy:
1—BeTOH HAa MENKOM 3anoJHATENe; 2--(hJ1aHrOBHIE ILIBLI

Vicmosp30BaTh neT/ieBble CTHIKH C IHJIHHJDHYECKUM SIAPOM
B IIBaX MeXJIy 6JoKaMH CGOPHOI Kese306ETOHHOH IVIUTHI He
pexomenpnyercs. IleTseBbie CTHKH ¢ npsMoOil BCTaBKOH MeHee
MPEANOYTHTEIbHE], YeM CTEHIKH CO CBapKOIl apMaTypPHEIX BBIYCKOB
HJIH C COeJHHEHHEM 3aKJafHBIX [eTased.

188. MoHTaKHEIE COEIHHEHHS CTHIKOBBIX HJIH OOBEIHHUTE/Nb-
HBIX 3aKJaJHBIX [eTallell MeXIy coG0H H CO CTalbHOI KOHCTPYK-
1Heil MOXHO IPOEKTHPOBATh CBAPHEIMH, Ha BLICOKONPOUHBIXK G0JI-
Tax M Ha OOBIYHBIX YHCTHIX 0O0JTaX.

CrHIKOBEHIE 3aK/lafHble JeTalH PacCYHTHIBAIOT JAHOO Ha mepe-
layy PacTArdBaloMIero yCHJHfA, BOSHHKAIOMIEro B apMmarype, Ju-
60 Ha mepefady TOH 4aCTH CXKHMAIOILIEr0 YCHJIHS B Kenesofe-
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TOHHOI IIJIHTE, KOTOpas COOTBETCTBYET YCJOBHAM BpeMeHHOH
sKcnayaTanuu corsacHo mm, 140 u 141,

OO0bequHUTENbHEIE 3aKJaJHble [NeTalH pPacCYUTHIBAIOT Ha
nepefavy NOMHOTO CABHIAIOLIErO YCHJHS MEXAY IKeJe300ero-
HOM M cra’nbio. Kpome TOro, eciqm HnpOEKTOM IpeLyCMOTpeHa
BPEMeHHasl SKCIIyaTalHs TPOJETHOTO CTPOEHHSH, JKeNle300eTOoH-
Hasl TWIHTA, 3aKJafgHble OeTaldu M COOTBETCTBYIOL{HE 3/JeMeHTHI
CTanbHOH KOHCTPYKUMH (HANpPHMep, TOJKH TMOSCOB) IOJIIKHBI
OLITb PAaCCYMTaHBL HA YCHJAMS ¥ MOMEHTH, BOSHHKAIOUIIHE B yCJO-
BHSIX BPEeMEHHOIl SKCHJyaTaliy NPH OTCYTCTBHH HOMAJHBKH.

ITpu mpoBepKe NPOYHOCTH H BHIHOCAHUBOCTH HpPHUKpENJIeHHS
K CTaJbHOMY BEDXHEMY IOSICYy 3aK/JajHOHl HeTajH, 3aaHKePeHHOH
B Kele300eTOHe HAKIOHHBIMH aHKepPaMH, PacCUNTAHHBIMH Ha
nepenayy MOJHOH CABHTAOueH CHABI, PAaBHOAECHCTBYIOUIYIO CHABH-
raioliefl CHJIB NPHHHMAIOT NPUJIOKEHHON B YDOBHe HHIKHEH mo-
BePXHOCTH »kene306eToHa (pe6Gpa, ByTa WM IJIHTHI).

189. Tlpu mcnONB30BAHWE MOHTAXKHO{l CBADKH B COGIHHEHHSX
¢ 3aKJaJiHBIMH JeTalsIME TPEANOUTHTENIbHO TNPUMEHATh TakKue
KOHCTPYKIUIIH, B KOTOPBIX CBapHbie WHIBbl HAaKJaALIBAIOTCS BHE
HeNOCPEICTBEHHOIO KOHTAKTa CBapHBAaeMOil CcTaau ¢ OGeTOHOM,
Ha paccTOSTHUM He MeHee 25 mam OT nosepxHOocTH OeToHa. B cay-
yae HeoOXONHMOCTH HaJOMKEHUS CBapHBIX IIBOB B HeNOCPen-
CTBEHHOM KOHTaKTe C GETOHOM MM Ha DPACCTOSHHH MeHee 25 m
OT NOBEpPXHOCTH OeTOHA CTalb AOJIKHA HMeTb TOJNIIMHY HE Me-
Hee 10 mm, BhICOTA CBAPHOTO IiBa AOJXKHA GLITH He Gosee 10 mm,
IJamnHa Kaxjgoro msa—mue Gosee 300 mm. 3aknamHble JeTadu,
TIOJIBEPTHYThIe MOHTAXKHOH CBapKe B KOHTaKTe ¢ GeTOHOM, HEOO-
XOJHMMC TIOCJIE CBapKH 3aKpbiBaTh 3alllMTHBIM cjoeM GetroHa
IJIH pacTBopa.

CBapka B KOHTaKkTe C GETOHOM He JONYCKAeTCs, eclH GEeTOH
paboraeT Ha CcMATHe INOJ AaBJeHHeM 3aKJAafHOH HeTajH, NOA-
BeprEyToii TakO# cBapke.

KoHCTpYKIHH 3aKNafHBIX JeTajell [NOJXHHE obecneudBaTh
BO3MOXKHOCTh COBMEIIEHHsT CBapHBAaeMBIX KDOMOK H YA0OCTBO
HaJIOJKEHHs] CBAPHBEIX IIBOB HAaJIeKAaler0 KauecTBa B Clydasx
OTCTYNJIEHUI OT NPOEKTHBIX TeOMEeTPHUYEeCKHX pasMepoB Ha
5—10 mm. [Ina yxasaHHOH IeJiH [JONYyCKaeTCs CTATHBATH CBa-
pHBaeMble JHCTEL GOJTaMu HJAH CTPyOLMHAMH, NMOAPE3aTh aBTO-
reHOM BHINYCKH JHNCTOE 3aKJafHBIX [erasell, TNepexOfHHE He-
Tanu u T. 4. IlpuTarnBaeMble 3JeMeHTH CAefyeT KOHCTPYHPOBATH
nocraToyHo TuGRMMH. OTCYTCTBHE TNOBpEXAEHWUN OT NPHHYLH-
TeNBHOTO COBMEMIEHHS KPOMOK HAaJAJeXHT HNPOBEPSITH pPaCUETOM.

Bo3aMOXHas KOHCTPYKUMS CBAPHOTO COEOHHEHHS C HCIHIOJb-
30BaHMeM [BYCTEHYATOl OOBENHHHTENbHOU 3aKAaTHON JeTanu
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mpepcTaBieHa ma puc. 44. Bricoty xenesaoGetoHHOro peGpa B
TaKo#l KOHCTPYKIMH, HCXOAf H3 yZ06CTBA HaJOXKEHHS MOHTaX-
HBEIX CBapHEIX IUBOB, ClefyeT HasHauaTh He MeHee 300 ma.

Prc. 44. IlpHcoeniHenNe Kene306eTOHHLIX GIOKOB K CTaJbHOMY IOSICY CBap-
KOH C HCMNOJMb30BAHHEM ABYCTEHUAThIX 3aKJaAHBIX [eTaJei:
l—uEbeKTHPOBaHHLI pacTBop; 2—¢JiaHroBHIl OB

190. B csyyae HCHOJB30OBAHHS BHICOKONPOYHHIX GOJTOB AJIA
COeNMHEHHH B cGODHOI Xele300eTOHHOH NpOe3Keft uacTH peKo-
MeHJYeTcs IPOeKTHPOBATh TaKHe KOHCTPYKUMH, B KOTOPHIX ofec-
TeyeH JOCTYN M K TOJIOBKAaM, U K rafikam 60JTOB IPH HMX 3aTATH-
BaHuH. Jlonyckaercss npHMeHATh GOATH-TJIyXapH ¢ rafikaMu, yKpe-
TIJIEHHBIMUM Ha BHYTPEeHHeH CTOpPOHe 3akJafHOH [AeTanu u 3ale-
TOHMPOBAHHBIMH TIPH BBepHYTOM GoJjTe. YcTpaWBaTh B JKese3o0-
GETOHHO! IWJIMTE CHelHaJbHBE OKHA, O6ecrneuyuBaomine NOCTYI
K rafikaM HJIH TOJIOBKaM BHICOKONPOYHHIX GOJTOB, HE pEKO-
MeHayeTcs.

PasnocTe AuaMerTpoB MeXKIY OTBEPCTHEM H CTEPIKHEM BBICO-
KOIPOYHOro 00JTa PeKOMeHAyeTcs NpUHHMAaTh OT 4 mo 10 mam.
KoHcTpykuust coenuueHusi AOJKHA OGeCneuHBaTb BO3MOIKHOCTB
TUIOTHOTO HIPHIKATHS CTSArMBaeMLIX IOBEPXHOCTeH B Inpefenax
JONYCKOB H3roTOBJeHHA. 5 yKasaHHOH LelH DPeKOMeHAyeTcs
HMeTh B COEJMHEHWH [OCTATOYHO T'HMOKMH CTaNbHOK 3JeMeHT
WM TIPHMEHATb APYTHe MeponpHsTHsS. BO3MOXKHAA KOHCTPYKLHS
COeJHHEHHSI Ha BBICOKONPOYHHIX 6O0JTax € MCIOJb30BAHHEM
TIJIOCKO! 3akJajgHON [eTaslH mpefcTaBleHa Ha puc. 45.

191. C6opHEIe Kese306eTOHHEIE IVIMTHL JONycKaercs oObenu-
HSTb CO CTaJbHHIMH 6ajJKaMH 0ODH TNOMOIIM BBICOKONPOYHBIX
GosToB. DT GOJTH NPUTATHBAIOT NJAHTY K HOsicaM uepe3 cjol
TNOAJMBKH M3 apPMHPOBAHHOTO IIeMEHTHO-NecCYyaHoro pacTeBopa
(puc. 46). JKenesoGeToHHBIE INHTH [AJS TaKOil KOHCTPYKLHH
LOMKHEL H3TOTOBJSATHCS C HEOGXONMMBIMH OTBEPCTHSIMH M 3a-
KJIafHBIMH JeTaJsiMH B HHBEHTADHBIX MeTa/IHYecKux Gopmax.
OtBepcrsi nist GontToB nenaiorcs guamerpom 70—75 mm.
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[lpu yknajke IIHTHL ONHPAIOTCS HA MOAATIHBBE NPOKIANKH,
yioxXeHHLle Ha craapHble nosica gepes 0,5 m mo mimme., Ilpo-
CTPAHCTBO MeXJY Kejle306eTOHHOH IJIHTOH H CTa/jbHBIM NOs-
coM apMupyercs ceTkOfi. B oTBepcrusa A/isi GOJNTOB 3aMHBAIOT H
3aTpaMOOBBEIBAIOT PAacTBOP, 3aMOJHSIOUIMI 3TO NPOCTPAHCTBO
(BraIOUass OTBepcTHs AJs GONTOB), a TaKiKe 3aKDPbIBAIOHIME

\\ \ \ \\ \ \: N \\"

y/ y4 // rils

wﬁ\ﬂgﬁfﬁiﬁ‘f{ﬁf : =

=

Puc. 45. Tipucoennnenne xeje306eTOHHEIX GJIOKOB K CTAJIbBHOMY IOSCY
BHICOKONPOYHLIMH GOJITAMH ¢ HCHOJb30BaHHEM IVIOCKHX 3aKNAJHBIX Je-
Tanei:
1—OoTKpPHITEI 3a30p; 2—NA0CKAs JWKAAAHAS AEeTaNb

NPOKNALKH cHapyu. Uepes OTBepCTHS, 3anoOJHEHHBIe He3aTBep-
JEBIIHM DPAacTBOPOM, IIPONYCKAIOTCSI BEICOKONPOYHEIE GOJTHI-
mnuibk., CTep:kHH OGOJITOB-IUINHMJIEK HNpPeIBapUTENBHO MOKPHI-
BalOT BEIIECTBOM, NPELOXPAHSIONIHM OT CIEIJIeHHS C pacTBo-
powm. Ilociie oxoHuYaHHS TBepAeHHsS pPacTBOpa GOJTHL 3aTSITHBAT
Ha IpoeKTHOoe ycuiaue. TOJIIMHA ONHPAIOUHXCS Ha GETGH CTalb-
HBIX IPOKJAANOK NOJ ralKH BBICOKONPOYHBIX GOJITOB AOJIXKHA CO-
craBasate 20 mam.

Ecnu niauThl HeOGXOMHMO MOHTHPOBATh IPH OTPHIATENb-
HHIX TeMIepaTypax BO3Ayxa HJM eClH TpeGyeTcs OTKPHITH Bpe-
MEHHYIO 3KCIUIyaTalMio paeplle yeM 3aTBepleeT pacTBOp IOJ-
JIUBKH, BBHICOKOTIPOYHBIE GOJTH YCTAHABJAHBAIOT paHee YRIALKH
pacTBOpa, HO 3aTArMBAIOT MEPBOHAYAJBHO TOJNBKO HA YCHIHS,
npeBocxoisiue B cyMMme Ha 10—200, naBieHHe HaA NJHTY OT
TIOABMKHONM HarpysKH BpeMeHHOll 3Kcmiyataunuu. PacTBop ykia-
JBIBAIOT B IOCJEAYIOIIEM B NEePHOJ C MOJOXHTENbHOH TeMmnepa-
Typo#l BO3Ayxa, IpHueM Ge3 IepepriBa BPeMEHHOH 3KCHJyaTa-
uuH. Ilocne oKOHUaHHS TBepAEHHS PpacTBOPa BLICOKONPOYHEIE
6GONTH 3aTATMBAIOT HA IIOJHOE IIPOEKTHOE YCHIIHE.

192. OtBepcrust A/ OGHIYHBIX YHCTHIX GOJITOB B COELHHEHH-
X C 3aKJaiHBIMH [eTalsiMH pEKOMeHAYeTCsl paccBepJ/UBATh
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Ha mecTe MoHTa)a. IlJ1si mpeaynpexneHds PaCKPYUMBaHUS raex
OGBIYHBIX GOJITOB DM 3KCIIYaTAaUHH HeoGXOmMMO IpelyCMaTpu-
Bath CHeNyalbHBIE MepOompusaTHs (HanmpuMmep, NpPHMEHeHHe
KOHTpraex, ocobmx Mma#b m pp.).

Puc. 46. O6benuHenue :KeNe300eTOHHON MIHTH CO CTAALHBIM MOSCOM
PUKATHEM €€ yepes CJIOfi MOAJNHBKH BBICOKONPOYHEIMH GOJITAMH C HC-
10Jb30BaHKHeM NOAATAHBHIX NPOKAANOK:

[—noaaThHBas NPOKJaNKa; 2—3aTpaMO0OBaHMEIR pacTBOp
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Ocobble 2/1eMeHTEI M Y3JIb

193. JluHelinble Kene300eTOHHBIE 5JIEMEHTHEl CKBO3HBIX CTalle-
>Ke/1e300eTOHHEIX NPOJIETHEIX CTPOEHHH MOIYT BHIIOJHATHCH:

COODHBEIMH  JKejle300eTOHHBIMH C Y3JIOBBIMH COeJHHEHHSIMH,
paboToCHOCOOHEIMII paHee UX 3aMOHOJMYHBAHHSA,

COODHBIMH 3KeJIe300E€TOHHBIMH C Y3JIOBBIMH COeZHHEHHSIMH,
paboTOCHOCOGHBIMH TOJBKO MOCAE HX 3aMOHOJNHYHMBAHMA;

cOOPHBIMH Ke/e306eTOHHEIMH C ZKecTKOH apMaTypod u ¢ 3a-
MOHOJIMYMBAEMBIMH Y3JOBBIMH COEIHHEHHSMH;

B BU[E 5JEMEHTOB JKECTKOH apMaTyphl, YCHASEMHX COOPHEIM
IJIH MOHOJIUTHEIM JKese300eTOHOM IOCJe 3aBepIIeHHs] MOHTAaXKa;

TPYB6O6GETOHHBIM.

IlpeanouTHTENBHO TPHMEHATh 3JIEMEHTH, paGoTocnocoGHBIE
paHee YeM BHIIOJNHST 3aMOHOJHYHBAHUE,

194, Ys/ioBble COefMHEHHSI NPEUMYIIECTBEHHO CXKATHX c6op-
HHIX JKejle300eTOHHBIX 3JIeMeHTOB, pafoTocnocoGHEE paHee 3a-
MOHOJHYIIBAHYS, PEKOMEHIYeTCsT NPOeKTHPOBATh C MPHMEHEHIeM
3aKMafHBIX JOeTajel, CTalbHBEIX (ACOHOK-HAKJIAJOK 1 BHICOKO-
npourblx 60aToB. M3roToBasaTh TakHe Kele300eTOHHEIE 3JeMEH-
THl HeoGXOZMMO B YKeCTKOH HHBEHTAPHONi omaayOxe, cayxkaniei
KOHIYKTOPOM [Ji pa3MellleHHs 3aKJafHBIX HeTtaJsell.

¥Y310BOe CcOefHHEHHE [0 €ro 3aMOHOJHUYHBAHHS XOJIKHO Tie-
penaBaTh YacTh IIOJIHOTO CXKHMAIONIErc ycHAHs B mosice (cOOT-
BETCTBYIONIYIO HOCTOSIHHO! HAarpyske HJIH YCJIOBUSM BpeMeHHOMH
SKCIIYaTAlHH), MOHTa’)KHOE PAaCTATHBAIONIIEE YCHJIHE W YCHIHS
OT CTaJbHBEIX PACKOCOB MJIH IONBECOK, NPHKPEIVIEHHHX K (pacoH-
KaM.

Bricoxonpouynbie GOJMTH, COeANHAIONINE CTajJbHBElE (DACOHKH-
HaKJNa[AKI C KeJe300eTOHHLIMH 2JIeMeHTaMM, MOTYT IPUMEHATh-
csl B CAGLYIOMIHX BapHaHTaX:

a) OOBIYHBIE BBICOKONPOUHBIE, ecli 3aKAalHBe AeTalH HMe-
JOT BBIHOCHOH XapakTep H LOCTYI K IIX JHCTAM NPH IOCT2HOBKE
©0ATOB 00ecrneuyuBaercs ¥ CHApPYXH, H H3HYTDH;

6) LAuMHHBIE BHICOKONPOUHEE, NPOMyCKaeMble HaCKBO3b ye-
pe3 xene300eTOHHEIN 3NeMeHT;

B) BEICOKOIPOUYHBIE OOJTH-TJyXapH, BBHHUMBAEMHE B TalKH,
VEKpelJIeHHBe B Kefle306eTOHHOM 3JIeMEeHTe HAa BHYTPEHHHX @I0-
BEPXHOCTSX 3aKNafHLIX [eTaneil.

195. TpyGobeTOHHBIE SJEMEHTHl MOFYT IHCIOJb30BATHCHA B CIKa-
TEIX TIOSicaX, HNOLIpPYrax H aprax.

Beron B 5THX 5/MeMeHTax Ueneco0GpasHO NPHMEHSTh Map-
xu 400 unn 500. ToamuHa cTannHOH OGONOUKH NPHHHMAETCA B
npelenax ot l!/is0 D0 /s mMaMeTpa sJeMeHTa.
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Pacuer Tpyb6OGeTOHHBIX 3/eMEHTOB BLINOJHAETCH COIJIACHO
n. 213 CH 200-62.

[Oast Tpy6o6eTOHHBIX 3JeMeHTOB MNpPIMEHSIOTC (JIaHIUeBbe
60JITOBEIE COEHHEHHs. B yajax HCIOJB3YIOTCS KOPOTKHE Ma-
Tpy6kH ¢ ¢paannamu. [IpoTus QacoHOK, npuBapeHHHIX K naTpys-
KaM, HeOGXOOHMO CTaBHTb AuadparMbl. Toprel ¢JaHueB nocnie
NpUBapKH MX K TPy6am H maTpydxaMm LOJKHHL OHITh OT(dpesepo-
BaHBl. MOHTaXKHble NPHKPENJIEHUs CTaJbHBIX 3JeMeHTOB K y3JjaM
TPyOOOETOHHEIX 3JIEMEHTOB pPeKOMEH/yeTCsl OCYINeCTBJAATH Bhi-
COKOIPOYHLIMH 6OJTaMHu.

TonmuHa CTHIKOBHIX (JanneB TPYOGOOETOHHBIX 3JIEMEHTOB
IOJKHA OBbITh He MeHee 2,5 Toaniuebl 060404KH. COeZHHHUTEMb-
Hble OOJITHl PACCUMTHIBAIOTCS HA YCHJHS, BO3HHKAlOIIHe BO Bpe-
M MOHTaxa. Paccrosmve Mexkay OosTaMll He JOJIXKHO OHTH
6oabuie 10 gmamerpoB 6oJTa.

Kaxpei gowen, TpyOn He0OXONHMMO OCTABJAATH HE 3aMOJHEH-
HBIM GeTOHOM Ha BLICOTY 2,5 ca. B npenenax 3T0# BBICOTH JOMHK-
HO OBITB pacmoJ/ioXKeHO OTBepcTHe AuamerpoM 16 mm pgas wry-
uepa. [locsie cGopkm 3a30p MexAy OeToHOM B Tpybax cie-
IyeT 3aHHBbelHPOBATh PACTBOPOM, HMEIOIIHM NPOYHOCTb, Ipe-
Bhimatomyo Ha 209 npoyHOcTh GeTOHA, 3aNMOJHSIIOUIETO TPYOY.
TlocnenoBatensHOCTh TBEPHEHHS DacTBOPAa B CTHIKAX W Iepena-
41 HarPy3KH Ha 3JeMeHT JOJKHa OHITh CcrelllajJbHO YCTAHOBJEHA
IPOEKTOM M OGOCHOBaHA PAacuyeToM.

196. CrasbHBle KaHATHl, HCMNOJb3yeMble B KayecTBe OTKPBITO
PAacloJNIOXKEeHHOH BEICOKONPOUYHOH apMaTyphl II CaMOCTOSITENbHBIX
3JeMEHTOB BHCSYIIX H BAHTOBBIX MOCTOB, [OJIIKHBEI GHITh HANemkK-
HO 3alIUIIEHH OT KOPPO3HH.

TIpu HaaHuMK crnennaibHHIX OOOCHOBAHIN AOMYCKaeTCs NpH-
MEHATb CTaslbHble KaHAThl TakiKe H [Js BEICOKONPOYHOH apma-
TYpHl, 3aMOHONHYHBaeMoil B xxesne3oberoHe. OTKpHTOe pasme-
LleHHe NTYYKOB BBICOKONPOYHOI IIPOBOJIOKH HE HOMYCKAETCS.

CraJibHBle KaHATH OJS CTaNeXene300eTOHHBIX KOHCTPYKLH
JOJMKHE! GBHITh OOTAHYTH B TeueHHe 30 MUH ycuameM, NpeBH-
matomum #a 10% pacueTHoe ycuame, COOTBETCTBYIOUee HauGo-
Jlee HeBBITOJHBIM YCJOBHAM paGOTHl KaHaTa B KOHCTPYKUHH IO
pacueTy Ha NPOYHOCTb, HJIH He MeHee YeM TPEXKDATHBIM HaTsIiKe-
HHEM [0 YKa3aHHOTO YCHIHA C HOCJAEYIOUIHM CIOYCKOM HAaTs-
KeHndA. [Iyukn napannenpHBIX BLICOKONPOYHEIX NPOBOJIOK, MPHU-
MeHsieMBle B CTaJeXeNe306eTOHHBIX KOHCTPYKIHSIX, HLOJIKHBL
6bITh OGTAHYTH YCHJIMEM, DABHBIM PACUSTHOMY, OJHHM H3 BBILIE-
YKa3aHHBIX CIOCOGOB.

KoHup! cranbHBIX KaHATOB 3aKPEmJsSiOT corjacHo «TexHu-
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4ecKHM yKasanuaM» BCH 71-62. 3akpensesne KOHIOB IIyYKOB
BLICOKONIPOUHOH TPOBOJIOKH DPEKOMEHAYeTCsl NPOH3BOJHTHL METO-
laM¥, HCIOJAb3yeMBIMH B TPEJBapHTENbHO HANPSKEHHBIX KeJje-
306eTOHHBIX MOCTOBBIX KOHCTPYKLHSX.

Tlpun xoHCTPYHpOBaHHM aHKEDHBLIX SaKpelIeHHH ocofoe BHHU-
MaHHe HaJJeXHT yAe]sATh 3aXBaTHBIM NPHCIOCOOJEeHHAM H BO3-
MOXKHOCTH YCTaHOBKH IOMKDATOB [AJIS BBINOJHEHUS HATAMXKEHHS.

Ilpn pasmelleHHH BBICOKONPOHYHOfI apMaTyphl Ha CTaJbHBIX
BEPXHHX IIOSiICaX Hepaspe3HbIX O0beJHHEHHHBIX 0aloKk (B 30HAX
JIelicTBHS OTPHLATENbHEIX MOMEHTOB) NYUYKH CJeldyeT [eJiaTh
NPSMBEIMH H pacnoJjiaraTh HX BO3MOXKHO OJHXKe K BepxHell mio-
CKOCTH mosica GaJjiKH.



[MMPHUNONKEHWY






flpunomenue 7

PACYETB! ABTOAOPOXXHOTO PA3PE3HOI'0 OB bEAHHEHHOTO
HNPOJIETHOIC CTPOEHHS CO CIJIOUIHBIMA CTEHKAMMU

Ucxounsie nanneie

HNauua npoiera—63 a.

Cxema NPOJETHOrO CTPOEHHS UPHBEJEHA Ha PHC. 1, cXeMa I[ONEPEYHOro
CeYeHHs B CEPeAMHE HPONETA-—HA PHC. 2, COCTAB CEUEHHH HA OAHY depMy—B
raba. 1, a ero reoMeTpuHuecKHe XapAKTEPHCTHKH B Taba. 2.

Marepuan raaBubix 6anok—cranb 15XCHD; Ry.c = 2800 xz/ca?.

Marepnan npononsHoii 6anxku—Cr. 3M; Ru,c=2000 x2/cms.

Monynb yupyroctu cramn £, = 2100000 rcz/ca?.
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Puc. 1. Cxema NpoJIETHOrO CTPOEHHS:
l—nonepeunsie WBH KeN€30GETOHHOR mAHTH Z2—depMu nonepeuHblx cpalef
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Puc. 2. Cxema NOJIEPEUHOro CeueHHs g cepejHHe IPOJIETA
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Tadbauua 1

Q6o3nauenHe sneMenTa Ceuenne, o
NONepeYHOro CeueHus MALX MM Maowans, cx?
B. r. a 580 X 25 145
B. & 3200 X 12 385
H. r. n. 750 X 32 240
H. r. o 580 x 32 186
7Kene3aoberonnas maura 3870X140—350 X 10 Fs=5380
INponoasuas Ganxa I Ne 36 na nBe Ganku GTQ

Beron enesoberonnoii mauter mapxu 400; Rup,B = 165 x2fcas?;, Rub =

=200 rzfexnd; Eg=350000 xz/cu?2; n;=~0.

B cThikax ienesoGeTOHHBIX INIHT MPOZOJbHasA apMaTypa He NPOCTHIKOBAHA.
TlponoabHylo apMaTypy xene3oGeTOHHON MIMTH B pacyere HE YUMTHLIBAEM.

Kosddunuenr nonariHBOCTH COeIHMHERMH HOpPH BKIIOYEHHH TPONOJbLHOM
Ganxyu B pPaboTy B COOTBETCTBHMH C M. 67—k;o; = 0,9.
MHTeHCHBHOCTD TOCTOSHHLIX Harpy3ox (m/4f) Ha I[IPOJEeTHOE CTPOeHHe
cocTaBser:

CrajpHBIE KOHCTDYKHIMH , , e v - .. . .180
XKenesobGeToHHAs MAHTE + . . o . . . . . . .3,11
TporyapHuie WIHTH, Gopuiopst u nepwia . . . 1,01
TMoxpeiTia npoeaweft yactw . . . . . . . . .199

Bpemennas BepTHKalbHAs aBTOMOOWIbHAs Harpysixa—iuge kodouust H-30.
Ee xostduumeHT nonepeyHoll ycraHoBKH nns onHoil ¢epmbt pased 1,09.
Kosthduuuent 0,9 mo m. 117 CH 200-62 ycioBHO He YYHTHIBaeM.

Bpemennad BepTHKanbHAd HArpysKa OT TOMNH JJIS TPOTYapoB COCTABIf-
er 400 xz/a2

VIHTeHCHBHOCTD HOPMATHBHOH Harpy3kH OT TOJMNH Ha OnHy depmy (3arpy-
#aloTest oba TPOTyapa) pasHa

2-1,5-0,4

5 =0,6 m/a.

Tabaunma 2

XapauTepncruxn

AAR Kpaiaeit

ans wpaitaeit

CMelleRne
UEeHTPA TRIKECTH
Cocran cevens Hasnauenne Tlaowaxb,  |ouygnng oro- MownerT usep-
XapaKTePUCTHK npuaeneﬂaag CHTEALHO Ce- nuu, cad
K CTanu, ¢it pexyHbl CTEH-
KH, CH
PacueTs B
Cranp Ges yuera
. I crapuu F. =955 BHH3 48,2 I. = 1606-10¢
TIPOLOJBHON Oanku pabors
To xe ¢ yueroM | Yyer noasy-
o o == = 10.10+
nposionbHOft Ganku wecn Gerona | Ler = 983 | Brus 426 | Jor = 1710-10
Craabp u kesaesobe- | PacueTw Ha
ToH Gea yuera ABYTaB- KoaeGanus Feo= 1852 | BBepx 60,6 | Ico = 3953104
pa TponoabHOH Oaiku | TeMmmepaTyp
Pacuersr Bo
To ke c¢ yuerom 1
. CTaguu Fcro = 1880 | BBepx 61,9 | Jexg = 3973-10*
TpoyonbHoll Banku padoTs
To xme ¢ yueroMm
nporoabHOl GalkH, HO Pacuersl Ha v _ v o "
€ MOZLyJeM ympyroctu | ycaxky GeToHa Ferg = 1431 BBepx 26,0 | /opp = 318610
OeToHa Ey=0,0Eg |

154

A MEHTPA s wpaitaedn Aas UEHTPA TXeC-
B e | OHODN oapaReT | Tawecta Geroma | GuOps Getoua | Th BYCANES Moo
Za,c = 118,2 zs,c = 2107
Wa,c = 136600 Ws,c = 76500
Zuer = 123,8 Zp,er = 205,1 Z6,cr = 219,1 _— Zop,cr = ]89,5
WH,C’? = 138000 W BT = 83400 —_ —_ Wnp,c'r = 90300
Zu,e6 = 227,0 2s,c6 = 101,9 26,66 = 115,9 | Zop,c6 = 125,7
2 u,cr6==228,3 Za,cr6 = 100,6 | 26,c16 = 114,6 | z6p,c16 = 124,4| Zup,er6 = 85,0

W a,ev6 = 174000

W s,cr6 =395000

Ws,er6 = 346000,

Wsd,c16=319000

Wnp,cr6 = 468000

2Y o5 = 192,4

2) g = 1365

2 er6 = 150,5

Zyp,cn6 = 160,3
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WIHTeHCHBHOCTH CyMMapHOH HOPMATHBHOH BpPEMEHHOH HArpy3KH Ha OIHY
depMy LAS cepelHHBI IPOJETA COCTAaBJIfeT

2,19 4+ 0,6 = 2,79 m/ax,
IAs KOHIA TpoJera paBHa
2,58 + 0,6 = 3,18 m/x.
Marubaompmil MOMERT OT PABHOMEPHO pacmpelelleRHOl HATPY3KH ¢ COCTaB~

JqgeT
632
= _8_1 = 496q na.

Bhoiyucaente pacqemmx HSFPIﬁ&!OHlPIX MOMEHTOB B cepemlﬂe lipoJniera {BE~
ReHo B Tabua. 3.

Ta6auua 3

THI:,?;P,:‘ :a Koatipu- | Pacuernaa | Warnbaio-
Haumenopaune Harpysku rpyaKa, nueHT ne- | Harpyska, | mmi mo-
mia perpysku max Meut, m.H
TTocrosumag | cragust . . . . . . 2,45 1,1 2,70 1339
Ot TpOoTyapoB, 60pAIOpPOB H NEepHI 0,50 1,1 0,55 —
Or nokpeitefi . . . . . . . ... 1,00 1,5 1,50 —
Tlocrosinnaa II cramum . . . . . . 1,50 — 2,05 1016
BpemeHHag B OCHOBHOM COYETRHUH 2,79 1,4 3,90 1932
To Xe B JONOJNHHTENbHOM COUETa-
HHH . . . . . . v . ... .. 2,79 0,8-14 3,12 1546
Tlonnas 1l craguH B OCHOBHOM Co-
geTaHMH . . . . . . . . . . . 4,29 —-— 5,95 2948
To e B HONMONHHTENBHOM COUYETa-
HHBL . . . L L L L. L. ... — - 5,17 2562

Yy4er moasyvectn Gerona H 06WaTHS NONEPEYHBIX HIBOB
NOJ NOCTORHHBIMH BEPTHKANbHBLIMH Harpy3xami

HAas ycranoBnennss HeoOXOIMMOCTH yd4eTa TON3YUeCTH OeToHa ONpelenseM
B cooTBeTCTBHH € n. 81 HanpsxenHe B kpafiuedi ¢ubpe GeroHa B cepenuue
TIPOAETa OT MOCTOSIHHBIX HAarpy3soK:

I . 101600000
% 5p,ct6 = TG.310000

Hockoasky 53 > 0,2-205 = 41 xezfcu?, yueT noA3yyectTH GeTOHa HEOOXOMHM.
Yuer noasyuectH GeToHa H OGIKATHS NONEPEYHHIX LIBOB NPOM3BEJEH B COOT-
BeTCTBHH € n. 84-A. Ilpu 3TOM HCnoAb3oBaH koadhuuuent mno n. 86:

= 83,0 xzjenu?

[ = 2 ‘P 65'6
(2 4+ ¢) 86,6 +28cr,6’
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Iae

ZAyEs
=10 Lt 3
¢ 1: + LRﬂp,ﬁ H
36,6~
6,6 == EﬁFﬁ )

L = 1050 — 5poTsnKEHHOCTL CPEJHEro yuacTKa MOCTOSHHOTO CEUEHHs, eif;
Ay = 0,05 — penunHa NOZATAHBOCTH OLHOrO INBA, CAL.
PaccTosnne Mexy mwBamH pasHsetcs 2,625 4, Toraa

10,5
$A. — 1Uo .
A, = 0,05 9.6%5 0,2 cH;
02350000 _ oo
¢ =15+ —g55.165 ~ — 1905
. 1050 a0 17
6.6 = 350000-5380 — o010
L2 .9
N ber _ 10500 1050021912 _ oo
EcFer | Eoler | 2100000-983 ' 2100000- 17100000
9. .
a: 9.1,905-5.38 o

(2 + 1,905)-5,38 4 2-19,13

VisMeHenHs wanmpsnkeHHH B OeToHe OT Doa3ydectH GetoHa H obwaTHi
I1BOB PaBHAIOTCA:

ol = — (),353- 101600000 _ 17,3 xzjes® (pactsienue);
6 6-346000
of = — 0,353 w = — 18,7 x2/ci? (pacTskenne).
6d 6-319000

VisMenenns wHampsaKeHHH B CTami OT HOJA3YueCTH OetoHa M o6MaTH:
1BOB BHIYHCATIOTCS TIO hopMye:

1 Z26,c
(w2,
% 066(_FciWi,cr/

Tlponseenenne ag Fg=17,3-5380 = 93000 r2, Torma

07; = 93000 (%3 -+ 823%) =339 xzfca? (cixarue);

T 1 2191 ) _ ‘
a" = 93000 (— 555 T 135055 = 53 #elea? (pactanenne).

Tlpupamense oceBoro ycHaHsa B NPONOJbHOH 6aixe oT mod3yuectH Geto-
Ha ¥ 00WaTHs NONEPEYHBIX IIBOB COCTABISET:

A :93000(—1—+ 219,1

ip \0,9-6‘2 = 17,9 m (cxarHe).

983 " 90300 /



[ipeBepra npOYKOCTH FIABHOW GajiKd B OCHOBHOM
coYeTaHuH Harpy30K

Hanpsenuss B Gerose B IPEANONOWEHHH ero yupyroff paGoTbl, HO
C YUETOM TOJASYUecTH M 0BwaTH{ NONEPEuHHIX INTBOB PABHAIOTCH:

- 294800000 . a
Gg == GIEI,CT() + Grﬁl = m — 17,3 =125 I(Z/CJL-,

0 294800000
I — — PETY
Sep = G!')(b.cTﬁ 1 Ggq)— 5-319000 18,7 = 135 wefe?.

Corsacto 1. 118 ompepensieM pacyeTHbie COTPOTHBIGHHS I yCTAHABAHBaA~
eM pacueTHbii cayuaif. OTHOILEHHE

o 135
=——=1,08 <1,1,
125 <

ag 2

cheJoBarenanHto,

Rg == Runp,6 = 165 xzfca®.

Mockounky 65 < gy < R, UMeeMm pacueTnoifl cayuail A. B cBasd c tem
utg 0,6Rg =99 < 05 =125 < 0,8Rp = 132 xzfci®, xosduurent m, = 1,1,

Taxum oGpasom, pacueTHbie COUPOTHBJEHHS CTald PaBHbL

1A HHMCHero nosica Ruc = 2800 rzfen?;

nast Bepxuero mosca 1,1Ru,c = 3080 xzfca.

ITpoBepsieM HHMKHHI 1OAC:

T 133900000 , 294800000
I 1 — .
o =nc + onens T = 3000+ T7a00 TP
= 92726 < 2800 xz/ca? (pacraxenue).
lpoBepsiem Bepxuui mosc:
7 133900000 | 294800000
Op = G}s,c + Gx[al.c:'rﬁ + U: = + +339 =

76500 395000

= 2836 < 3080 xzfcit? (cwarume).

PacueT Ha NPOYHOCTh O0bEIHHEHHON NPOJCALHON 6aJKH
npoes¥ell YacTH B OCHOBHOM COYETAHHH Harpysox

Tnoumass yyacTka ene3o6eTOHHOH MIHTH, BBOZHMOTO B COCTd4B OOGBENH-
HeHHOI'O CEueHVs MPOIOAbHOH GaiakH, cormacHo m. 67 H pHc. 3 paBHseTCH:

2 27
Fg= mFe —S0 = 6-62— = 1430 cae.
26, 6u 7
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lHlnpana sToro yuacrTxa ene3o6eTOHHON MIHTH:

byy =

1430
1

Q

102 —

= 102 c..

TS
o,

Dj

Puc.

YL,

3. Cxema ofBenuHeHHOTO

CeueHHs NPONOJLHON GanKkn

TeoMeTprueckne XapakTepueTHIIT cevenus MPOXOJLHON Ganiku mpHBEIeHDL

B tabnr. 4.

Tabaumuga 4

NapaxTepueTika

1
crauus paborht

I
cranus paboTut

IMnomanp, npuBeZeHHas K CTalH, cu®
MowmeHT HHepnyY, npHBENeHHbI K CTANH, CH2

Paccronune zgg, oat

» 24y, CHM
» Zpy CHM
k] zH: CAH

MOMEHT conpoTuBJeHHs M Kpaiuef Guopnt
GeTona, MpHBeNeHHLIA K cTanH, cad

MoMmenT conporupaeHHs LAd neHTpa TaA-
wectd OeTOHA, TPHBeIEHHLIR K CTaNH, Cu3

Moment conporuBaenns aus sepxueil dpuépsr
craan, camd

MoMeHT conpoTHBAEGHHS TS HHXKHEH QHEDPLI
cTany, cMs

Fe=62
I = 13400
2, .= 18,0
2y = 18,0
WB,C == 745
Wi,e = 745

Feg =301
I e = 70300
Zgp,c6 = 14,0
25 6= 1.0
2y 6= —90
o =450

le,C

W 6,c6 = 5020

W6.c6 = 10040
We,c6 = 7800
Wha,co = 1560
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TMozaTauBOCTL CepelHHBl MpoJera NOnmepevHOll GepMbi (OHOPH HPOJOHL-
HO¥ 0aikH) OTHOCHTENHHO INIABHBIX Q)epM COrNacHo puc. 4 pPaBHa

o= Z e = 0,00904 catjim.
EcF

. .5, =f550,F:274, E=580

Puc. 4. Cxema nonepeuHoit ¢ep-
MbE

OnpejiefisieM HHTEHCHBHOCTbH HArpy3oK B m/# HAa OPOXOIBHYI0 Gafky:

Bec cranpuoft Ganku ¢ ynopamu . . . . . . 0,07
llaBienue ixene306eTOHHON  IJMTH, pas-

pesannoil Haj Oaikoit. . . . . 0,97
JHTeHCUBHOCTD Hopmamnuon Harpysm I cTa-
oud paBorst . . . e 1,04

VIHnTeHCMBHOCTD pac'{emon Harpyalcﬂ I (:Tanm[ 1,04-1,1 == 1,145
VIHTeHCHBROCTD HOPMATHBHOR HOCTOSHHOR

narpysku Il cragum, onpeseaennas c yue-

TOM HePa3Pe3HOCTH IMINTHI H NOZATIUBOCTH

ee cpegHed omoper ., . . . . e 0,618
VIHTeHCHBHOCTL DPACYETHOH NOCTOSHHON Ha-

rpy3ku Il cramunm . .. . 0,618-1,56 = 0,927
JinTEeHCHBHOCTD pacueTrHoit Bpemennon Ha-

rpysku Il cranuu, onpejeleHnas C yueroMm

Hepaspe3HoCTH MIHTH M HOJATIMBOCTH ee

epegHeit omoper . . . . ., . . . ... 0965(1+p)l4dg

3necb g—sxBHBaNEHTHas Harpyska oT ojHo#f kononumr H-30 mma 3arpy-
WEHHA COOTBeTcTByOmeH JMHHM BAHAHUA.

JInHamuyeckue KOs3bOUIHeHTs AN CeUeHHii:
B cepejHHe NAaHENI

15
l4p=14—— =135
¥ + 37,5 4+ 5,25
Hazg nonepeuroit pepmoii
15
1 =]+ ——— )
e s s
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VlaraGawomKe MOMeHTH B POJONBHOH (aixe OUpefeNeHM KaK s Cpex-
HHX TPOJETOB H ONMOpPhI YeTHPEXMPOJeTHOH Hepaspe3HOil GajakH IIpoJeraMu
5,20 M ¢ ynpyrocMelnalonuMucs OnOpaMH. B cepegmse mnposera (maHenaH)

wsrnGaroumit movent M! = 1,13 mM, a MU = 30,03 ma. Han onopoit (no-
nepeyHoli (epmoil) Harubaomuil MoMeHT
Ml =—2025 mu, a Ml = — 16,63 m.

OceBoe ychiHe B TpomoibHOH Oanke B | cragu padorsl IpHHHMAaeM
PABHLIM HYJIO, IOCKOJALKY UPOAOJBbHLIE CBS3H B IIOCKOCTH BEPXHHX IOSCOB
OTCYTCTBYIOT, a4 BO 1I cTtammv paboTh —paBHLIM CYMME OCEBBIX YCHJHH B Me-
1e300eTOHE H B CTaAH NPONONLHOH OajikH, ONpeleNeHHBIX ¢ YYeTOM HOA3Y-
yecty Gerona M 00xaTHA NONEPeuYHBIX LIBOB:

Néx,ﬁ = 125-1430 == 178800 «z;

NiLn :29480000009. o 7900 — 53100 xz:
: agsoo0 0 G2 3100 we;

N1LT = 178800 4 53100 = 231900 2.

Hanpsawenus B Gerone mpoNoAbLHOI BajKH B NPEANOJIOMEHHH €ro ympy-
rofi paBoThl (HO ¢ yueTOM BJHSHHs NOJ3ydecTH GeToHa H 006:aTHs momepeu-
HBIX WIBOB Ha OCEBOe YCHJAME) B cepeiHHe mponera (HAHEJH) PAaBHHL:

L1 ( 3003000 231900
Y6 10040 301

1/ 3003000 231900
5020 301

) = 177 rejon?

G5 = ) = 297 xzjca?,

6
a uaJ onopoi (nonepeusoll depmoil)

_ 1 (_ 1663000 231900)=99 ojo,

a

s}

B\ 10040 301
o1 (_ 1663000 231900\ _ ., ezjo
g 5020 301 I

Cornacno n. 118 onpegesnsem pacueTHble CONPOTHBIEHHST H yCTAHABANBAEM
pacyerTHulil cayuaii:

B CepefHHE mponera

G
60 =227T__ 195019
G 177
Haj, OmopoH
e

2
=2 _om<i,
99

%
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Crenosarenbio, pacyeTHbie COMPOTHBICHHS OeTOHA paBubl:
B cepeluHe IpoJeTa
R = Rujs == 200 rzfcn?,
Hal OMOpOH
Rs = Rmp,6 = 165 rzfes?.
Hanpskenns B cepelMHE mpoJera COCTaBJSIOT:
S = 227 rczjea>Rg = 205 xefe;
ag = 177 xzjcs?< Rg = 205 xzfcr?.
TakuM 06pasom, MpOBepKA NPOYHOCTH WPOROMbHOH Oanku B CepeluHe
npojieTa AOJKHA 6HTH cAenaHa mo ciydaw A, HO ¢ jgobasienueM K Hanps-
MEHHIM B CTalll TpPHDALIEHWH, YUMTHBAOMMX corracHo m. 120 passurie

nracTHYecknx pedopmanuii B GeToHe.
Hockoasky 0,8Rg= 164 <ag == 177 rez/ci? 10 my= 1.

Ins 060X craabHBIX 10gcOB mpofoabHoil Ganxu (CT.3Mm) pacuerHoe cO-
TIPOTHBJCHHE COCTABJASIET

Ry = 2000 rzfea?.

Onpenenﬂem le'lpallleHHH Haﬂpff')KEHﬂﬁ B CTaJabHBIX TIOACAX:
Rs— a5 _ o 205—177

RO T %008 "oy —ag | 227177 =392 ey
ZA e = %h,c _;“( Z50,6 "~ 2R >= 41 — IT( 7392 ) = 39,97 cit;
[>]
Ga4— R6 ) ( g — 2 297 — 92 —_
Ny = (%60 ) g so0 T 2RS) , (227 -050) (7—3892) 10 _
- — 3460 xz; )
NA -zp.  NA  3460-3997 3460
—_ e T == ' . — Inag2e
As, Ve e 745 ) 130 refem®;
NA -2A . NA 2460 - [
by = Na e MR 3460-39.97 | 3590 _ o0 ., it
Wa,e Fc 745 62
HposepﬂeM HH){(HHﬁ mosic B CEPEAI’IHE HpOJIETaZ
! Mt I 113000 3003000 231900

—_ 5 ==

T n i — -

Oy = +
‘Vu,c Wn.cﬁ Feo 745 1560 301
+ 130 = 1437 <2000 xz/cx® (pacTskeHHe).
[lpoBepsen BepXHull mosic B cepeiuHe mpoaeTa:

LM Mt N 113000 , 3003000 |, 231900
" W " Wews | Fa T = T 0 s
+ 242 = 1549<2000 xz/ca? (cxarue).
Hax onopoit (nomepeuroii depmoii)
a5 = 99< Re = 165 rzfcs?

Sgp = T2<Ro =165 xzjca?.
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CaeoBaTeNbHO, NPOBEPKA NMPOYHOCTH TNPOIOABLHOH Ganxu Hax ONOPOIl
BOMKHA OhiTh CLeRaHa Mo ciayuaio A.

fockoabky B AanHoMm cayuae 0,6Rs = o5 =99 wefeus, o m. = 1,2,
CaepoBaTeibHO, pacueTHbie CONPOTHBAGHHS CTaJH PABHDI:

as HmiHero nosca R, .= 2000 wz/cu?;

s BEpXHEro fosaca I,QR",C = 2400 xz/ca?.

[TpoBepgem HIOKHUE nOfC Hanm onopofi:

M N M NI 225000 1663000

5 = + ~ —

i Wie Wu,c6 Feo 745 1560
231900

= 2000 wzfca? (ciwarue).
301

Itpopepsiem Bepxuuif mosc Hajl ONOPOIi:

M A NUA 225000 1663000 231900
T Wae | Wees  Fes 745 | 7800 301

= — 255 <2400 xzjex® (cxarue).

Onpefenenne HanpsMeHnH oT ycanky GeTOHa B rJaBHOH Gaaxe

Jna c6opuoii wene3o6eToHHOI TAUTH B COOTBETCTBHY C m. 92 ey =0,0001.

DthexTHBHBI MONYNL yIpyrocrH GeToHd AAs pacueTa Ha YCAZKY C yue-
ToM noasyuectd Ey = 0,5Es = 175000 wz/css,

Cratnyecinii MOMENT CTaNbHOM YacTH ceveHH® OTHOCHTENBHO UEHTpa
TAKECTH O0bELHHEHHOIQ CTanenene3ofeTOHHOrO CeveHls NPH MOAyJAe YIpy-
roctn Gerowa, paBHoM Ey, cocraBaser

S 16 = Ferzly cng = 983-68,6 = 67400 e,
Haupﬂmem«m OT ycCankn PaBHAIOTCH:

= 24
& = :yEy< Fer Sc’r,c’l‘ﬁ zg/(b 6) —
6p vy T Ty €T
Fcrﬁ [c1'6

983 67400
= . — .16 - .
0,0001 - 175000 (1431 37880000 1 0,3) 6,0 xefcm? (pactsiieHHe);
y
y F S
9% = 5y5y< ;T - c;ﬁmﬁ Zg,cm ) =
F crb I crh /
983 67400
= 0,0001-175000 ( 252 ¢ . —69 2 . X
(1431 1860000 150,5) 6,2 rzfcm? (pacrsnente);
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oY
GB —“yE ( Feu SCTC” €p,c1d ——*1)

v
Fcrﬁ ILTD
98 67400 . .
=0,0001-2100000 { 283 _ 67400 4355 )_—_—12/ ? (cwarue);
(1,31 37860000 -2 ' Kzfcm? (cwarue)

Fe St y )
_{ = £ cr i Seretd 2 _1l=
N )’EY( 28 h 7Y “u,016 l/

crd cth

983 67400

= (,0001 - "1()0000(1431 b 37860000

192’441) = 19 xz/ca? (pacramenne).

Onpegenenne pacyeTHHIX HANPSHKEHHH 0T KoleBanufi TemnepaTyps
B raaBHult Gaixe

B cooteercreun ¢ n. 98 pacuetHas HanGonbluas pPasHOCTL TeMIeparyp
B cllyyae, KOria TEMOeparypa CTaniu Bhile, yeMm KeleaoBeToHa, paBHAETCH

tar = 1,1.30 == 337,
acaH TEMOEPATYPA CTAMN HWKE, ueM jKelie300eToHa,
bnay = — 1,1-15 = — 16,5°.

B pacuere mpuHMMAaeTCst NoONepeyHoe ceyenue 6e3 ydera cranbHOrO QBY-
TaBpa NMpONOJbHOH GajKH.

BriuncnsieM XapakTepHCTHKH PACYETHOTO CeueHHs.

Tlnowmanp crenxu F, — 384 ca.

Tnowans HHKHero nosica F, =426 ca?.

Beicora crenky A=320 cu.

PacCTosHHE OT LEHTPA TSKECTH CTanemene300eTOHHOIO ceueHnud IO BepXa
crenkd 2e6,on= 160 — 60,6 = 99,4 cat.

PacCTOSIHHE OT LEHTPA TSIKECTH CTANEKENE306ETOHHOrO CeqeHits 10 NeHTPa
TAIMECTH HIDKHEro rmosica

Zeon = 160 -+ 60,6 -+ 3,0 = 223,6 car.
Fyp=0,8F, 4 0,3F, = 0,8-384 + 0,3.426 = 435 cu%;
St = (0,4 — 0,82c6,81)F o - 0,3F - 2¢6,u =
= (0,4-320 — 0,8-99,4) 384 -+ 0,3-426-223,6 = 47300 5.

B cayuae, Korpga TemMmepatypa ctajH BbIe, YeMm wene3obeToHa, Haupa-
JKeHMst OT xoncOaHuit TeMmeparypbi cOCTABAAIOT:

GT‘ =olmyr Es ( FT . S' z ) =
) max g Fug Te 6ih,co
( 435 47300

==(),00001 - 33-350000

— 39530000 125,7) = 9,8 xz/cu? {pacranenue);
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T Fo S

I T T
o = Al acEg ( —— e 2. =
o max£0 Fus T zo,cﬁ)

= 0,00001-33- 350000( ﬁ;3552 §§5§7§0‘0(%()‘ .115,9) — 11,1 wzjen? (pactawenne);

oy = ¢ tmgxE.

T Fr 8 )
=T T T
Zp,c6 | =
( Fc() [cﬁ 7

435 47300
= 0,00001 -33-2100000 (]852 39530000 " 101,9) = 78 welca? (pacTseHHe);

. Fy St .
0y = @ tppyEe -F_O + _1:; Znes— 0,3 =

435 47300
= (),00001 -33- 2100000 (1859 + 39530000 227,0 — (),3) =

= 143 rez/cu? (pacriueHue).

Korma TemmepaTtypa crald HiDKe, 4eM 3KeJe3o0eToHa, HAUpsmeHus OT
xonebanuit TeMnepaTypnt

T =—050T .
B wawewm cayuae:
G*ﬁ'[fjb = — 49 rzjcu?;
ol =56 refen?;
i (] 3
c“g = — 39 xzjen?;
G”'E' = — 72 xelen® (Besne ciuarue).

IipoRepKa MPOYHOCTA raaBHol Gallkn B AONOJHHTENbHOM COYeTaHHH
Harpys3ok H Bo3leHcTBHHI

Hanpsxenuss 8 6eTOHe B NPEANOJIOKEHHH €ro yOpyroi paGoTsl, HO ¢ yvye-
TOM TOJN3YYecTH M 08WaTHN TMONEpPeYHHIX IIBOB, PaBHAIOTCA:

5 256200000
11 .
5= %,er0 + % = G.346000 — |73 =106 reefer’;
5 256200000

Tag = cmp erg °6q> = 5-319000 — 18,7 = 115 wzjea®.

Coraacso 1. 118 onpegensiem pacueTHHE CONPOTHBIEHHS M YCTAHABIHBAEM
pacueTHH# cayuaii.
S6eh 115
Orvomenne — = g~ == 1,09 <1 .1, cuepoBatenanHo, Rg= Rup,6 =
G
=165 rzfcad.
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B cBasm € TeM, HTO 65 < g5y < Rg, muMeeMm pacuetuth cayuad A, [lo-

cxonnky 0,6Rs = 99 < a5=106 < 0,8Rs = 132 wefcu?, 10 my=1,1.
TakuM 00Bpa30M, PACUETHLIE COTIPOTHBJEHHSI CTAAH DAaBHBL

A8 HEXKHEro mosca Ruc = 2800 rcz/cus;
aas Bepxuero modaca 1,1Ruc = 3080 xzjcac2.

ITpoBepseM HKHHI TOAC:

= 5 g 133900000 256200000
i I u L ¥ T .
0=y T Ouers T % o= "T3e600 T 174000 T

+ 53 + 19 -+ 143 = 2667 < 2800 wxefenu? (pacTaikenHe).

[TpoBepsiem Bepxuuii nosc:
__ 133900000 256200000
= —e=o0 895000 T

1 i A
9 = Gg¢ + Og,c16 + Glnl + 0y -9,

- 339 + 127 + 39 = 2898 < 3080 #z/cu? (cwmarhe).



flpunomerue 2

PACYETHI ABTOAOPOXHOI'0 HEPA3PE3HOro OBBEIUHEHHOTO
NPOJIETHOI'O CTPOEHUY CO CHJAOUIHBIMUA CTEHKAM#

Hcxoannie nanxbie

Lavinpt npoderoB cocrasagior 63 + 84 4- 63 4.
Cxema IPONETHOrO CTPOEHHs NPUBEAEHA HA DHC. 1.
Tlpunumaercsd, 4TO HPOJIETHOE CTPOEHHE COCTOHT H3 NATH YYacTKOB TIO-

CTOSIHHOrO TOINEPeYHOro CEYeHUs, NPHUEM CEYeHHf PACHOJONKEHDB CAELYIOTHHM
ofpasom:

Ne yyacTkOB Ne ceuenus
0—4 u 4'—0 3
4—8 u 8'—4' 6

8-—8’ 10

CxeMbl TOnepedHLIX CceyeRuH rIiaBunx 0ajoOK [pHBeJeHbl HA PHC. 2,
a cocras ux—-B Tabn. 1. Ulupuma miutet b 4 ¢ = 387 ca, maomans Fs=
= 5380 ca2, yxaoH i = 0,015. )

Teomerpryeckie XAPAKTEPHCTHKH ceueduit AIT ogHofl drepssr  AAHB!
B rada. 2.

wowex 0 1 2 3 4 5 6 7 8 9 m g § 7§ 5 43210

20%185=210 |
,/,E—.W TEERE TG 1 CeEmE well ’ Zﬂi‘fgf 7L L——jﬂ@h

2 2 ol P 4 e 21 21 42—
&3 84 63
Cevenue w9 3 5 Ceuenug w06 o - Cevetue w10 o
T ﬂ%ﬁ ; 22
] Lo |
o = S8 < =
23 > <z

|

Cepedunn cmenxu Cepedura cmenru [epedura cmetie

155,4——‘f 16?,0—q

1664 —«TP— 166,4

::? 164,0 ———‘r— 51,2 —Qj \
15
=

Puc. 1. CxeMbl TIPOJNETHOro CTPORHUR H NONEPEIHBIX ceyeHni
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gt 2 3 4 5 6§ 7 8 § w0 8 § 17 6
Y

911 993 oM ong

/ 1824

\ 33,3

28,6
i [~ 26,5
ﬁg,KffCME /”J‘\W >
3.6 08 17 1.8
Q| | e ws

6,2 ]

Hy,mm

)
W
™D

™o

-~

‘;L\

ol
157,0\‘// 5| 1987 1450 1337 pins
749,5 /
8130 13,0
Lis7 | 0,125
0,500 5575 0800 0,375

0,633 7ppp 0,675

My

Mo
0,125
0,375 0,500 ; 625\-l?\
399 ’ 0,87 1,00
332
194,5 @
66,5

M7 mim

Puc. 2. Omopsl K yueTy nossyuecTH OeToHa mMojA IOCTOSIHHBIMH Harpyaxka-
MH H BO3/JCHCTBHAMM
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Taoanua 1

Ceuenne Ne 1 Ceuenne No 2 Ceuenne No 3

6
aﬁmﬁﬁ‘i‘gﬁ- Cocras Tlao- Cocrap Mno- Cocras Mau-
PENHOrO ceyenus ceueHHs, wanb, ceweHus, Wik, ceuennd, wakh.
MHX MM ca” MM LA cu” ML MAE cn*
B. r. a 300X 12 36 6403¢32 205 42020 84
B.r. x — — 70032 224 — —
B. 320012 384 | 320016 512 | 320012 384
H.r 1 60020 120 70032 224 600 32 192
H. r. a 56020 112 640 32 205 5603¢32 179

Pacuer BmDONUSIETC B NPELIOJIOKEHHH, YTO NPOJONbHAR 0aixa B Hpo-
NETHOM CTDOEHHH OTCYTCTBYeT.

Martepnan raasueix Ganox—cranb 15XCHI; Ruc= 2800 rzjca?; E.=
== 2100000 rz/ca?.

Beron weneso6eToHHOM nauthi umeer Mapky 400; Rnp,s = 165 xz/caz;
Rup = 205 wefca?; Eg = 350000 xefca?; ny = 6; Rpn= 16 w2fcul.

Ilpononbryio apMatypy kenesoGeTOHHOH TAHTH NEPHOAHYECKOro mnpo-
¢uas u3 Cr.5 1epBOHAUAJBHO He YYHTHIBAEM H BBOLHM B DACueT TOALKO
TipH TIPOBepKe TPeLHHOCTOHKOCTH Kene3oberona. [1pojoabHas apMarypa B mBax
COCTBIKOBAHA CBapKOH, COOTBETCTBEHHO OOMATHE LONEPEYHBIX LIBOB TAKWe
He YUHTHBAETCS.

B mposieTHOM CTPOEHWH OCYLUECTBASETCH CICAYIOLIEE IIPelBapHTENbHOE
HanpsukeHHe H PeryJiHpOBaHME:

a) Hepa3pesHas CTajibHas KOHCTPYKLHMS BBITHOAETCA BBEPX MOLIOMKPadH-
BaHMEM HA IIPOMENYTOUHLIX ONOpax TakK, UTOOLI peakiis KaXaoil M3 aTHX
onop yBelHuHJach Ha 25 my;

6) na yuactkax 0—8 wu 8'—0' xeaesofetoHHas mnaHra OGbHEAUHAETLS
CO CTaubHOH KOHCTpyKLUMelt;

B) HpOJETHOE CTpPOEHHE OMYCKAETCA HA MPOMEYTOUHLIX ONOpaxX Tax,.
uToObl PEaKnHs Kau Aol M3 3THX OMOp YMEHbIIMJAch Ha 25 m;

r) Ha octaBuieMcsl yuyactke 8—8' B CDEZHEM NpOJETE KEeresoGeTOHHAs
miHTa 06benuHsneTcs cO CTalbHOH KoHCTpykmueft;

I) HpOJeTHOE CTPOEHHE NONMOJHHTEJNBHO ONYCKAETCS HA NPOMENCYTOUHBIX
OHOPAx. Taxk, YTOOB peakuus Kawnofli 13 3THX onop yMeHbLiHJach elle
na 8 m.

VIHTEHCHBHOCTD TOCTORHHBIX HArpysok (7/#) HAa UPOJETHOE CTPOEHH:
caenyomas:

CranpHbple KOHCTPYKIDMH . . . . . . . . . . 1,40
JKenesobeToHHAas MAKTA . . . . . - . . . . . 3,12
TTokpuiTHsa npoe3wel yacTH u TpoTyapos . . 3,00
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CocTas ceuernus

Hasuauexne

Tlaowmansy,
npuBeAeHHan

Cmenenne
REeHTpa Tshite-
cTH cedyenus

MoMenT #uepuus,
4

170

NAPAKTCPUCTHKH K cCiaxau, OTHOCHTEAbHO CAM
o cepenuusl
CTeHKH, &M
Ceue
o Pacuetn B 1 cra- _ 108
Craas un padoTh Fe =652 | puns 488 | I == 8760-10%
Cranp M xeneso-
0eToH TpH MonyJe
vapyroctn GeroHa:
Pacyernt Bo [l cra-
Es LH1 .paBOTH Feo = 1549 | Beepx 81,8 {/ca = 27920-10°
Yuer noAsyyect [ By
Es 6etona =0375Es| o978 | 135 = 19910-108
Fls =988
o Pacyersl Ha ycaiky ¥ . y _ .10+
Ey =105 Es Getona Flg = 1100 . 43,1 | Igg = 22150-10°%
Ceue
~ Pacuetrer B | cra- —— _ i
Craab nun pasoTH F. = 1470 0 I, =27200-103
Craab H Kenxeso-
GeTOR NpH Moiyae
yupyroctH beroHa:
Pacuerst Bo Il cra- .
Es nIHA PA6GOTLI Feo = 2367 | BBepx 66,9 | /c6 = 44550-103
Yuer moasyuyectu Eam
E, 6etona = 0,323Eq| 29,1 | 13,=34750-10°
F3=1760
_ PacyeTnl Ha ycauk y
= 0,5 E¢ Gerons Y| FY=1918 | , 413 | 1Y =37918-10]

Tabanua 2

Xaparepuctaku

and kpaitnelt Gubpui

ans kpasineit Gpubpu

B NenTpa TIKeCTH

Kas lcpaﬁneu hubps

HIKIIero nosca BQPXHETO nosica Getona HeTona
pue N3
[ Zuec=1152 cax Zye = 210,0 9953 9
J = ZZ ] A = Z le¢
| Wae = 76000 ca3| Woe=41700 ca3 | ~6¢ oar | Zog,e = 2351 o
23,06 = 7914 cAl 26'(:5 = 94,7 CM zaq)’c6= 104,5 cA

{ Zu,c0 = 2458 cxr
| Wa,e6 =113400 car2

n,co

22 - =191,8 cx
{W/ .6 =103800 ca3

nne N6

Zy,c = 166,4 car
{‘Vu,c = 163300 ¢

Ws,c6 = 352000 c.x3

2% = 1334 cu
W2 o = 149200 e

Z,c = 166,4 cx
W g,c == 163300 ca3

W6 = 294000 card

== 1487 ¢

co

W36 = 134000 ¢

22
“B,c

2506 = 1334 cu

“0,¢

Zge == 176,5 exr

Z

6,c6 == 109,6 cut

We,c6 =
= 407000 cA3

{
)
!
L
[ 216 6 = 1474: CAM

6 ch =
= 236000 o

zg’c(, =135,2 car

Wed,e6 =267000 ca?

Z3p,c6 = 158,5 ex
W3 p,c6=125700 card

S
Z5hc6 = 143,2 cue

= 186,3 ex

zx‘nl).c

2 Gth,c6 = 1194 cac
W 5y,e6 == 373000 ¢ 43

zg(b’cﬁ = 157,2 cut

Y
25,6 = 1450 cu
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ITpononmwenne tada. 2

Cumemenne . Xapaxtepuctaku
. [Mromasn, eHTpa TshKe- M
" 1 HHe , o \ i
Cocran couers < ﬁ?;zq:;ﬁm np}?l!ci%ir::mn 3‘32;‘2%% Jir‘::o or.aea‘l;ulll1 PURH Mn"m;}i:;%ﬁ ntgsp:cﬁgm . nm:’ exi)?[z:éggﬁng:lcéapu Ans uelég;g”;uncem‘n Ry l\paggf;in;bnﬁpu
car CTeHKH, CAL
Ceuye Enue Ne 10
Zhe=1104cu Zyec=218,0 cu
Pacyetnt B 1 cra- - . the ’ B,C : o , —
Craan nH paGoTEL F.=839 BHH3 56,0 | /. =12700-10 { Wa,e==115000 em3| Wap,c==58200 cus | *9¢= 232,5 cn
Craap H weneso-
6eToH TIpu MoxyJse
ynpyroctd Geromna:
E- Pacuetrmt BO I cta- [ Zi,c6 = 230,5 eat Zp,c6 = 97,9 c.u 5,06 = 1124 ¢ Zog,eo = 122,2 cn
° nHI paboTst Fes — 1736 | BBepx 64,1 | Ico = 36150-10° W 11,c6= 156600 cae® | Wp,c6 = 369000 cu? We,co = 321500 cu? | Wad,e6 =295500 car®
- Yuer moasyuectH ( —18536=8E B { 2505 =176,1 cu 25 5= 1523 et 23 5= 166,8 ct Z3.c6 = 176,6 cu
3 GetoHa <l P, ’*1163 v 97 135=25510-103 W3 eo= 144700 ca?| W2 o = 167300 cad W3 5= 153000 ca® W Gap,c6= 144500 c.u
2=
; Y _ :
Ey=05E; | FAC1eTH Ha yeanxy | p¥ _ 1987 | 951 1%, =28490- 103 - - 2y =1514 ci | Zopes =161.2 cx

Tadbanmnmwa 3
BpeMennasi BepTuxanpHas aBTOMOOHJIbHAS HArpyska-— iBe KoaokHe H-30,

ee KoshuuHent nonepeqHoll ycrasoBkH mna oxHOH depmbi—1,09. Koadbu- Hopumarnsrbie 12~ Pacuerusic Harpys-
guent 0,9 mo . 117 CH 200-62 ycnoBHO He yuHTHIBAEM, TPY3KH ¥ BO3ACHCTHS it 1 BO3ACHCTRUR
Bpemennas BepruxanpHas Harpyska mas tporTyapoB-—400 xz/a. .
P p Py poryap / HauMenoBalise narpysox Oﬁosamng- Mpupawe- | Koapdn- lpupawe-
H BO3LCHCTRHI s ;?'oqnacr— Vnren- ;;L‘f‘( 022{(’: 11;1;11'? g;p} Hure- '}:::S{ 0‘;‘;{:'
OnpepeneHne HOPMATHBHLIX H PACYETHBIX M3THGAIONIAX MOMEHTOB CHE e m}ﬁpR‘ﬁ perpy oo ity Re
OT NOCTOSHHBIX HArpy3oK H Bo3jeficTsHM R m i Rg',m
[TocTosinabie HarpysK:m M Bo3nelicTBHS Ha onHy depMy u nx xoadhHOH-
€HTHl TEeperpysKkn naHsl B Taba. 3. ¥
» 3 a al H -
Marubamoinne MOMEHTH OT BepTHKANBHOH Harpyskn g BHIYHCHSIOTCH TO ?J;L‘f,"b_”", ,CTfm_" ,p ﬂ_ 00’ 2,26 — 1,1 249 —
popmyne M 5 PeryaupoBasie H nNpexBa-
g = gro, pireabiOe | mampsKenne | g 95 975
rie Zw—cyMMa RIOmajefl yuaCTKOB JMHMH BAMSHHS MOMEHTd HEpas3pesHoif B I cranum pabotw . . g O}I - -+ [ (1)%) - +22':5
Ganxn nas naHHON TOuYkHM, ompene’neHHas no tabauuam I'pHo. - Lo, - 22,
Marubamoie MOMEHTH OT NPeABAapHTENbHOrO HANPIKEHHS W DPEeryJHpo- To e . .. .| 88 — 0 — — —
BaHHS BHIYMCAAIOTCA IO GopMmyaam: B .
CPTHKAaRbWay 1OCTOSIHAH () ()I 1 50 1 = 9 95
JJist upar-"xmzx nponeroB M= -—-ng; Il cragun paGorm . . . — s — 9 22 —
PeryaupoBaHne 1 npensa-
s cpensero mposera M7 :——SBRQ, PHTEJBHOE NANpaNKEHHe
! . Bo 11 cragun padors . . 0—8 H — ~33 [ 1,1 — —36,3
riie X - paccTosiHue OT TOUKH IO KpaiiHell omopsr 870" 1 0.9 - —99.7
Rf - mpupaleHHe ONOPHOH peaknuM NPOMENYTOYHOH OmOpEHI. 1’1 8,8
Brryncnenyne H3rn6aoliiX MOMEHTOB OT IIOCTOSHHBIX HAarpysoK ¥ BO3jeil- Tosxe . . . . . , . . 88’ - —8 { 0.9 — :7’9
crBufl gawo B Taba. 4. ! ”
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Tabauua 4

[Tpuseneniuie
k03 th(humuenTH
Pacyetunie #arnbaiouiiie MOMCHTH, mat fleperpysKH NOJnbIX
'HO[)MGTHB!‘IDIG uarubaom e MOMEHTHI, /7il NOCTONMIHBIX Harpy-
3ok Il craauu pa-
6oTer (narpysox )
= — np# kO3 hunuente neperpyaxk n,—1,1 | npu koapduunente neperpyaxn n,=091| & &
= Ea ZE = = = ! =S = =3 v v o — ) T — T T = — ; Tt e 1T g o
233 52 | & |%:53] & = S53 (22553 ser—Bl 3% |247TEes  |BainE| &TR [BaEE(e. Sz | Bz
. 2% | 85 | E. |EEE%| 5. | BE« | 25% |2ZE% soEz8| Bz |S5EE8\88; |EEEls| B o |ERdZ8iE5: |22 | 2%
& SN | EE | © 8 |28=co] BR | gg m|ELg (ig=S BoEEN L 5 [BETENM TS (BE=EN 0 8 (EEEESIOSS I FEZ | 3E3
z ~ EE 5 ©a e 5 |EE- 5] 25x | on z| BBz |SE= 85282 2 A |&5:=8E|25%  |&ZESEl £ & |S5EZS|Zge 2y | =8
g = gnb | 25 | £ 5 19288} €x5 2% 5| 885 |¥E8 8 SES2s| 58 |o3598|sEsFL 0288 £ &2 |DE89E|5EE | g5 - | 85 .
; = 5 B8 :4__. 5‘8 :,g%g S—O\S Se 3 __‘E'\_g Pg’é‘é EExE8h 8 % |8RH<5{SE5 S|58=2E8E] B & |6RE=U|8EZ =| 884} s
A R P 5E & om = & |s2&al 58 22 2| 52 & |6EC
41: 9 9 ) 629 456 419 —317 139 382 794 | —259 197 312 724 1,28 1,16
i 105 i83 3 | —288 | 125 725 347 ol I 100 867 | —324 | 1144 | 1634 | —709 | —166 | 936 | 1426 | 120 | 1,04
31 31,5 218 495» ~—7889 —195 2_7 1040 136 o 91 —1444 | —1910| 1910 1489 | —1180| —1646( 1560 1139 1,02 0,78
5| 825 | —I87 | =42 | —1312 _;732’ “‘?1 im 1353 ”1383 —1;50 —17331 —3116| 2988 | 1038 | —1417| —2800| 1870 | 620 | 084 | 050
61 63 | =556 | —1257 —15Z5 — 2852 _3‘34 ;079 1“§5 :’_493 - 289 —1733| —2156| 2288 | 1906 | —1417| 1840 | 1870 | 1488 | 1,04 | 0,82
7|6 —})m _3894 —151 _19959 —255 | 2079 181‘: 574 N 510 0 674 | 554 | 1164 | © 674 | 453 | 1063 | 128 | 1,17
O & 271 bl 0 oL2 07\ 5049 0 801 554 | 1978 0 801 453 | 1177 | 1,29 | 1,19
10| 63 322 1 798 0 728 489 504 993 801 724

Yuer noazysect# 6eToOHa MO NOCTOAHHBIMH
Harpyskamyu H BO3ZECHCTBHAMH

Hanpscenie B xpaiineili ¢pubpe Geroma B cepexnHe Kpaiinero npoaera
(Touka 3, ceuenre N2 3) OT pacyeTHHIX NOCTOSHHBIX HArpy30K H BO3AEHCTBHN
PABHSETCH:

163400000
6-267000
CanenosarenbHo, cornacHo n. 81 yuer mosnizyuecTH OeToHA HEOOXORHM.

[Toxsygecth GeroHa yureHa mo u. 84-b ¢ ncnonbsopaHreM 3(QeKTHBHLIX
Moayaell ynpyroctu

il

I S
6¢p,co

= 102 xzfeu® > 0,2-205 = 41 xz/cr?.

o 2er + (2~ 9) %655
27 AT + @)ber,6 + (2 + ©)36,6

B arofi popmyae:

Eg.

b~

_r21.10-10.
7m53,1 107,

L
96,6 = 5 Fs — 350000-6-89

. L . Lz%,c
Ocr,6 = E.F. T E g

Onpeaenedne ber,6 H Ey JaHo B rtada. 5.

eoMeTpHYECKHE XapaKTEpHCTHKH CTalexele300eTOHHLIX NOomepeuHniX
ceveHHd UpH Momyae ynpyroctH Oerona £, 61 ODHBEJAEHH BbiLIe (CM.
taba. 1).

Yuer noasyuecTd GetoHa B COOTBETCTBHH C 1. 87 NEPBOHAYAALHO BBHIHOJ-
HHM TIDHMEHHTENLHO K HODMATHBHBIM 3HAYEHHAM NOCTOAHHBIX HArpysoK H
BosjeiicTBuil, B mocnexyomeM B pacueTh Ha HPOYHOCTH BBEIE&M COOTBETCT-

Byoltiue Ko3hGHRHeHTH NMEePerpyakd K CHAOBBIM (aKTopaM OT NOA3Y4YecTH
fetoua,

Tadanua b

Z

§ Fo L Tos zﬁ,c, 526,(: N

S ea? E.F, et on E.I send "

2 [V

3| 652 | 73-10—10L | 8760000 225,3 [276,3.10-10L|349,3-10-10L| 0,375E5
6 11470 |32,8-10-10L | 27200000 | 176,5 | 54,4.10—10L| 87,2.10—10L{ 0,323F5
101 839 | 56,7.10~10L | 12700000 | 232,5 |201,3-10~10L| 258-10-10L| 0,3686

175



OnpenenuM H3MEHEHWS BHYTPEHHHMX Hanpsikenuil B ueHrpe tshiectH Oe-
TOna M BHyTpeHHHe H3rnfGaiolie MOMEHTH B CTalH. OT NO0JA3ydecTH Oerona
o Gopmyaram.

i n MMt
57 %6 60 1° | Woew
We cs '

g

2g,c.

M —
[\

Fgs zs,c = 5380

Gl "
6 6

3NI0PLl TIOCTPOEHBl Ha PHC. 2, a BLIYMCJAEHHS TpUBeleHni B Tabua. 6.
MomeuTn MHepuuH I H3rHGalolHe MOMEHTH B OCHOBHOH CcHCTeME HaHbl
B Taby. 7.

Tabaouya 6

= Gga = Gﬁno: o
o o €At car TOUKH mar = o
> ‘Vﬁ mat
- 6,c0 W6,c6
2 l
1 622 29,0 35,2 —6,2 76,2
: 34000 | 294000 | 225,3 !
3 1 154000 { 3 | 1367 63,8 77,4 —13,6| 167,0
5 | 1453 33,1 59,6 —26,51 2495
6 | 236000416000 | 176,5 6 [ 1245 | 284 51,0 | —226| 2145
7 | 1824 41,5 74,8 —33,31 313,0
[ 9 911 36,5 47,3 —10,8| 133,7
) | 153000 | 321500 | 232, ‘
i 53000 5 { 10 993 39,8 51,5 —11,7] 1450
Tabunuua 7
~ My M,
050";”:!'3‘“-‘” I he A M M, (o ¥,= (or x, =
yuacTra® xt At TodKn mu :MF:U =A’Igv =1)
0-—2 0,0876 0,1991 1 76,2 0,167 0
2—4 0,0876 0,1991 3 167,0 0,500 0
46 02720 0,3475 5 249,5 0,833 0
58 0,2720 0,3475 7 313,0 0,875 0,125
§—10 | 0,1270 0,2551 9 133,7 0,625 0,375
10—8" | 0,1270 0,2651 9’ 133,7 0,375 0,625
8'—6' | 0,2720 0,3475 7' 313,0 0,125 0,875

* Kawaplli yuacTox umeer MIHHY 21 it
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Tepememenus BruxcaseM Nno Qopmyaam:

MM d,,
Ecbyn=Echon == E f~—,—~ = 85330;

R - M%dx
Egbyy = Ecbyy =Z‘Y — = 161,9;
ch

I

My Madx
Ecaﬂ == Z \Y-——}T“——‘ = 51,8
(4]

Mo ycnosuio cummerpus X; = X,
CocraBinsieM XaHOHHYecKOe ypaRHeHHE
161,9.x; 4 51,8X; - 85330 = 0.

Haxonum
85330
Xy =MI= — T T EIs =~ 399 ma
Mg
" Mg =—5"

Cpensiee 3nauenue xoddohunuenTa neperpysxu Ais BAMSHHA TION3Y4ecTH
GeTona npu xoapduiueHTe Neperpysku n,=1,1 cocrasager

1,28 +1,20 41,02 + 1,04 + 1,28
n;l'l = = 1,16,

5
a npH xostuunente neperpysxu 7,=0,9 pasHseTca
1,16 4-1,04 4- 0,78 - 0,82 -+ 1,17
ng9 = i R - + OB LT 0.

Buemune narnGaomue MOMenTH OT moasyuectn Gerosa MM TpHBeneHb
B 1a6n. 8.

Tabnupga 8
Pacuernnie MoMenTn MM ()
npu
Hopwmat e
m".;ﬁu MOMeHTH M7,
e nj, =116 nglg =0,99
1 —66,5 —77 —66
3 —199,5 —231,5 —197,5
5 —332 —385 —329
6—10 -—399 —463 —395

12 3. 604



3a uck/iOueHHeM paHee HAfJEHHBIX BeJMUHMH og (cM. Tabu. 5) H3MeHEHHS
BHYTpPEHHHX HaOpsiKeHHH OT moasyuyectH GeTOHA B pasiaMyHBIX TOYKAX i 06B-
eIHHEHHBIX CeYeHHH HENOCPefCTBEHHO He BBIYHCIASEM, MOCKONBKY IIPH COOT-
BETCTBYIOIMX NPOBEPKAX OUPENeNdIOTCS NOJHbIe HANPSIKEHHS OT MOCTOSHHEIX
Harpysokx H Bosieficrsuil 11 cragum paboret (Harpysok JI) c yueTom usMeHe-

MA

3
Wi.c6

HHHl BHYTDEHHHX HAmpSKeHHH OT moasydecTH GeToHa a?“‘:

flposepra npouunocTH ceueHuil B cepefHHAx MPOIETOB
4 Haj, DPOMESXYTOYHBIMA ONOPAMHM B OCHOBHOM COYeTaHHH HArPy30K

Pacyernbie M3rufaioliHe MOMEHTHI OT BDEMEHHBIX HATDY30K IIPHBENEHBI
B Taba. 9. Ilmomagn o YyyacTKOB JWHHH BIWAHHA ONpeJeNeHH N0 Tab-
nunam T'pro. Juuamuyecku# xosdduiiileHT aBTOMOGHMABHOH HArpy3KH paBeH

15

I+p =1+ FTER.

Kostpdnuyenr neperpysku BpemenHol Harpysiu rng=1,4. VuTencuBHOCTD
pacueTHOH HAarpyakW OT TOINBl H& OXHY GepMy cOCTaBifeT

2-15-04
14 — = 0,84 mejat.
Ta6numa 9
060~ | OJACMEBTH AMKHK BJAHSHHN 5
sHaue- Ouep- e Gapr = —
Mo e, | a, | e [oucbus. || 4 u/=LaeR)x gt | MY
mero ) ’ Sonme HAast HArpYS- X1, H30'| | g4 m/‘n et
MOMEH-|  A” i Bep- ka Rysg mla =
Ta LHHIIBE
M, 380 63 0,5 1,8 1,149 3,16 4,00 1687
33,2 63 | Belnyk- 1,7 1,149 2,98 3,82
Iaf Kpi-
Bas
M, | —622 147 | Ise Bw- 1,7 1,081 2,80 364 | —2263
HYKIBE
KPHBBIE
My | 492 | 84 0,5 1.8 11,123] 3,09 3,93 1933

Cegenue MNe 6 paboraer Ha OoTpHUATenbHbIH H3rubaimuiE MoMeHT, a
DEryIMpPOBaHHE 3TOT MOMEHT yMEHbIIAer, HO3TOMY HEBLIFOJHOE 3HadYeHHe
kos(uUHMEeHTOB Ieperpysku rn, pasusercs 0,9 xax mis O6eroma, TaKk u 1Jig
CTaxnH.
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Pudposoe nanmpsykeHie B OeToHe B HPENNOJOXEHHH ero ympyroft pabo-
Thl, HO C Y4eToM NOJ3Y4ECTH COCTaBiseT

oo = — MAL+ M MT  620—395 _ —22%63
1, Wep,c6 11, W6h,co 6 .991000 O 373000
0,323 ~°

=97 xzfem? > Rpg = 16 wefem® (pacrsueHie).

CiepoBartenbno, HMEeM pacueTHu cayuait 1.
fposepsem mmmuuH 1 BepxHuil mosica (ceyeHHe CHMMETPIITHO):

MU +MI
Wh,e
MU = MI L Mv 4 M9 = 4 620 — 395 — 2263 = —2038 m.i;

280000000 -+ 203800000
163300

[lepenanpaikenue cocrasifer 5%.

Ecin BBecTH ¥ aBTOMOOMNbHON Harpyske koaddunment 0,9 mo m. 117
CH 200-62 u yuecrp, 4TO B Kejle300eTOHHON IJIITE HMEETCH IPOJOJBHAN
apmartypa us 48 crepxmeit mmamerpom 16 a4 Ha xauaylo depmy, HepeHanpsa-
JKEHHS MPAKTHYECKH He HOJNyUYaeTcs.

Ceuenne Ne 3 paGoraer Ha mONOMUTENbHBH wsrmbaionmit MOMeHT, a
IPenBapuTelbHOE HANPSKEHIe M PeryaupoBaHie JaeT OTPHUATENbHBIE MOMeHT
B I craguu paBoThl I NONOXKHTEIbHEHA MoMeHT Bo Il cramun paboOTLl, IOSTOMY
HEBBLITOJHLIE 3HAYEHHA KO3(QHUUMUEHTa Ieperpyski fl, PaBHLL

nng 6eroHa, paboraiomero toapko Bo Il cragmu,— 1,1;

IJs crand, pearupylouied Ha usMeHeHus mMoMenta B | cragum Goabme,
yem Bo Il cramm,— 0,9.

Hanpsxenus B Gerolie B NPefnofoXeHHNn ero yupyrod padoTs, HO C yue~
TOM TIOJN3YUECTH PaBHAIOTCH

_ MA 4 MT M7 163400000 — 23150000 i

Oy == dg = < H,C)

Oy = Gg =

= 2950 > 2800 xz/ca.

+o

[~}

a5 = Gl_l
o,

[d¢ o 715 Ws 6,(:6 nﬂVﬁ,Cﬁ - 6 . 134000
0,375

168700000

bttt | 2

6 - 204000 — 10) FeleK

. = c11 e o Mmoo Mmr 163400000 — 23150000
o 6cp,co FUogT 75 Waétb,cﬁ o nlWGd},Cﬁ - 6 . 195700
0375

168700000

m—O—O = 175 wefem?.

OnpegenseM pacueTHHe CONPOTUBMEHHS M YCTAHABANBAEM DACYETHBIH
cayyait cornacko m. 118:
o 175

=L — 109 <1,1.
160 W<




Takum 06pasom, Rg = Rup,6 = 165 nefenz,
ogp = 175 w2fea® > Rg;
as = 161 < Rg wzfen?,
CuaeopatenbHo, IpOBepKa NPOYHOCTI ceueHusi Ne 3 LoikHa Obith caedaa-

Ha mo cayuamo A, HO C HobOaBieHIeM K HaNpsKeHHsM B CTaIH NpHPaIeHAH
HaIpsKeHnil, yUHTHBAOIINX PasBITHE NAacTHUecknx Aedopmaumii B Gerowe

cornacuo w. 120.
HNockoabxy 0,8R6 = 132 < 06, TO My =1 1 118 OBOMX CTaNbHBIX TOS-

€OB pacyeTHoe CONPOTHBIEHIE PaBHAETCH
Ru,e = 2800 refens.

OnpefenseM DpHpalieHHe NANPSKEHHH B CTaibHpX mogcax™®
R — a6 165 — 161
98  ——/————

S 298 =28 ci;
G6d — G5 175 — 161 e

zR,ﬁ = 204,06

1 1
ZA,C= 26¢,c — 3 (260,6 —2gg) = 2351 — 3 (9,8 —2,8) =232,8 cur;

175 —165) (9,8 — 2,8

N, = (ss¢ — Re) (26,6 — ZR,6)

X 0,59 - 387 = 7960 «e;

no a%a. NA 79602328 7960
= = T = = — = 12 wezfcx;
ne  Fg 76000 652

NAZA,C+NA 79602328 7960
Wa,c F¢ - 41700 652
TpoBepsiem HIDKHHA TOsC:

=57 nzfcm?.

Mt ME 4 Mn pMe
M MR

- I 11 n Ag. —
O =0y +0y4e5 +0y + Aog== + Aoy =
H,c W:'m W,co
— 16600000 142600000 — 19750000 168700000
= + + 0+ 12=
76000 103800 113400
= 2466 < 2800 wz/ca>.
Ilposepsiem Bepxumil mosc:
I I 0 M1 MI 4 pn Ml
Gy =@ g Agg = ! =
H 5,c T%,c6 195 + Aoy Woc W:,cﬁ e Wancs +Ady
= 16600000 142600000 — 19750000 N 168700000
41700 149200 352000 -

=961 < 2800 rzfeaz.

* Koaduument &= 0,59 g Beanuuue b -} ¢ pprumcien I BBeleH B CBS-
3H C T€M, UTO MOBEPXHOCTH INMMTHI HMEET TMomepeunmii yxaon 0,015.
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Ceuernue Ne 10 paboraer na noxonurenbHnft narubaonyll MOMEHT, a
NpPenBapHTEIbHOE HANPSIKEHHE H PETYJIHPOBAHHE YBEIHYHMBAIOT STOT HOJOMH-
TeNAbHBH MOMeHT. [ToaToMy HEBHLITOIHOE 3HAuenne xoadhdHuUeHTa NEPErpysKH
n, B ceuenun Ne 10 pasrsercs 1,1 kax ans GeToHa, Tak ¥ nus CTAJAH.

Hampsikenus B Gerone B IPelnopOXeHuu ero yupyrofl paGoTsi, HO C yue-
TOM IOJ3Y49ECTH COCTABAAIOT:

L n MI 4- My MY 1278000000 — 46300000
9 = & +o = =
6,¢6 n,W 2 W 6,c0 __._6 .
6,6 0,368 153000
3
193300000 = 133 wezfens;
6-321500
— 1 +UH _ MA 4 M 4 M7 __ 127800000 — 46300000 +
0‘643 - 6(}),(36 5(1) - nawz 6 IZ]LV()(‘),(:G . 14_4500
be 0,368
193300000 144 wzles®
R

OmnpezensieM pacueTnLIe CONPOTUBIEHHS H YCTAHABINBAEM PAaCuETHHI
cnyua#t coraacno m. 118:

gop 144
—=——=109< 1.
s 133
Taxkum o0pasoMm, Ro = Runp,6 =165 xzfen’. B cBasu ¢ reM, 410 65 <
< ap < Re, umeem pacuerHsil cayuaii A. Tlockoabky 0,8 Re =132 <
< 6p = 133, T0o my=1 ¥ ana oBOHX CTANPHHIX IOACOB PACUETHOE CONMPOTHB-
Tenne Ru,ec = 2800 w2fcae’.

HPOBEPHEM HIDKHHEH DofC:

R B ML MB 4 MT m?

= [+ [s p—-t =

G . Bed | o Wa,c6 W W, co
H,c0

80100000 127800000 — 46300000 193300000
115000 144700 156600

= 2495 < 2800 rzfcm2.

Ilposepsen Bepxuuii mosc:

I I T M1 MA 4 M" M
ap=6 46 —{—sn = -+ —Ia— + =
B,¢ 8,e0 B V% 117 Wo,c6
B,C B,ch

80100000 n 127800000 — 46300000 | 193300000
58200 167300 369000

= 2385 < 2800 xz/osz,
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[IpoBepKa TPEMUHOCTONKOCTH Xene300e TOHHOA MIHTHI
HaR NPOMEMYTOYHBIMH ONOPaMH B OCHOBHOM COYETaHHH Harpysox

Omnpexensiem (cM. Tabu. 4, 8 u 9) nsrubaomue MOMEHTH B ceyeHHH Ne 6
0T HOPMATHBHBIX HArpy3ox M BosjelicTBHii (6e3 awHammuyeckoro kosddHuu-
eHra), BOCIPUHHMAEMEIX IIPH BKIIOUEHHOH kene300eTOHHOH miuTe:

MI= 1245 m;
MR = —399 mux;
M1 = —(1,09:1,74+1,5.0,4)-622 = 1523 m..

Pacrarusamwolnee HanpsXKEHHe 0T 3THX H3rufaoiusx MOMEHTOB B LEeHTpe
TAKECTH CeueHHsl GetToHa ¢ yUeToM ero moasyuyecTH paBHAETCS:

B :_("!151 BT GTE):— M7 MR MM 152300000
' mWses 1, Wy ~ 0-407000

1246 —399

5 =43 KefcH?>Rpg = 16 refex?.
0,393 " 236000

Takum oGpasom, coraacHo n. 131 mpoBepka TPEUIRHOCTOMKOCTH Xeaeso-
GeToHHOH MAHTH HeoBXonuMa.

MomMenT CONPOTHBACHHS IJs KpalHero psaja NPOZOJbHOH apMatypm xe-
Xe3obeToHHOH MiInTH Oes yuera paGorbl GeTOHA Ha pacTIKEHHE COCTABAAET

I 27200000
Zgg, O  186,3—5

Wa,c = = 150000 cas.

Cymmapuntii uarubaiomuit moment Il crapnu paGorsi
M = MB + M" + M7 = 1245399 —1523 = —677 mat.
Pacrarusaiomee HanpsKeHHe B apMarype
Ml 67700000

W= = —150000 = 451 wefcat.

¥Keaesoberounas maura, NpHXoAamadgcs HA ONHY GepMmy (Fs=5380 cu?),
apMupoBaHa 48 crepwuaMu nepropHueckoro npodmas us CT.5 guaMeTpoM
16 sea. Tlnomans apMatypst

F,=48.2,01=096,5 ca?.

HNposepsiem TpeudocTolikocTs cordacuo m. 131:
pamHyc apMHPOBAHHS

Fs 5380
Ry = Tid, = 4816 = 70,0 cit;

pacKpriTHE TPEIIHH B ejne30feToHHOil mauTe

s _— 451 _
am = 3,0 -E“a— sV Ry = 3,0 55g505- 09 V70 = 0,0049<0,02 car.



=Gl

€81

Onpejenenie HOPMATHBHAIX H3ruGalomMuX MOMEHTOB W HanpsWeHHH OT ycanku
Getrona ¥ KoseOaHHA TeMmepaTypsl

JlononHuTebHHE IeOMETPHYECKHE XAPAKTEPHCTHKH AAf pacyera CeyeHudl B cooreTcTBHH € mim. 93 u 99 Ha ycagxy
GetoHa u xonebGanyud TeMmiepaTypH JaHM B Tabx. 10.

Tabauna 10

Sy 5 - Zy 5 - FT _ S1=(0,4h— . 6=
Mo Y G 4 F_, F, - _ 08z F o4 ~a,c67
| 2o, _ v Y v 1 _ - | %6, e | ZcBym, 16Z¢6, BH) 'y _ _
c}e:li Cc'Cu Fc zc. &' zﬁq), 6 5, o o O,BFv-l;O.ﬁl‘y’ ox o +0,3F, Zg5.4, 26, <6 5'
end oM cas cad cat

3] 919 59900 138,2 384 232 377 78,2 243,8 42230 99,5

6§ 41,3 60600 140,0 512 429 538 93,1 230,1 57160 1144

10 | 81,1 68000 156,2 384 371 418 95,9 227,3 45010 117,2

Ons BbIYMCIEHHA YCALOYHBIX, TEMIEPATYPHBIX, OCHOBHHIX H HOGOUHLIX TepeMemesuii B OCHOBHON clcTeMe B
Ta6n. 11 mpHBeneRW OPAMHATH! SIIOD MOMEHTOB, a B Ta6a. 12—ipyrue HeoGXONWMBHIE HAHHEIE.

TaGauna 11

N My M, M, M,
F IO for X, =My =1) | (or Xy=M,' =1) N Toukk | X, =Mg=1) | (o1 Xy=M;'=1)

0 0 — 8 0,75 0,25

4 0,667 — 8/ 0,25 0,75

6 1,00 0 6’ 0 1,00




Taoauua 12

Y Yy
Sgoae | ana | Secor | e o g
0—4 42 0,0599 0,2215 0,04233 0,2782
4—6 21 0,0606 0,3792 0,05716 0,4455
6—8 21 0,0606 0,3792 0,05716 0,4455
8§87 42 0,0680 0,2849 0,04501 0,3615
8'—6' 21 0,0606 0,3792 0,05716 0,4455

[ogcuursiBaem B coorBeTcTBHH ¢ I 96 BemuuHHb mepeMmelleHuH pas
onpefieJeHns MOMEHTOB Haj IPOMENCYTOUYHBIMHM OIOpaMH, BO3HHKAIOUIHX OT
ycankn GetoHa:

ey = 0,0001;

Y
Ecby = Ecboy =Ecs, Z f —}“;— Mydx = 32030;
<0

M?d;
Ectly = Ecd)y = ? [ 22 < 1490
v Icﬁ
Y p MM
Eo oY= j X 467,
Y

co

HaxopuM B COOTBETCTBHH ¢ 1. 103 BenHuHibt NepeMEMleHHd nif ompe-
IejieHHs OCHOBHBIX HEH3BECTHRIX (MOMEHTOB Haj NPOMEXKYTOYHBIMHA ONOpaMMu)
BO3HHUKAONUIHX OT KojeGaHMH TeMmepaTyphl:

tmay = 30% o tpa, = 0,0003;

n

ST
E M, T=FEc A, T =Eqatyay Z J T Mydx = 61000;

- ;V,EM?’” — 126,0;
At Ieo

E a7 =V‘S'Mﬂd_x:3e,2_
cf12 ed fes

Tio ycnosuio cummerpun X;—=X,.
CocTasiseM KAHOHHYECKO® ypdBHEeHHE [Jisl Pacuera Ha ycaaxy Oeroua:

149,0X, - 46,7X, -+ 32030 = 0;
32030

e —————— 164 mx
149,0 4- 46,7

Xy =M} =
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31 KaHOHHYECKOE YpPaBHEHMe AJs pacdera Ha KoseGaHHs TeMIeparyphl:
126,0X + 36,2X, + 61000 =0;

61000
Y, SR L\ S
Xy= My = e = — 376 mc

OnpenensieM B COOTBETCTBHH ¢ I1. 93 BHYTPEHHIE HAUDSIKEHUST OT YCALKH
fetoHa B ULEHTPE TSKECTH ceueHus OeroHa M B KpPaidHeM pajpy apMatyps B

ceyeHun Ne 6:
v
v Fe . SC, cb |y .
9g = ey Ly |- . ZBeb | =

F?:JB cb
1470 60600
= 0,0001-175000 { —— — ———— . 135,2 | = 9,65 w2/cu?® (pacTmxenue);
(1918 37918000 5 ) fes (2 )
Yy
G-y=: E Fe _Sc.cE Y 1) =
a =Y e FS:IB ](55 “a,¢cBb
1470 60600
= 0,0001-2100000 {—— — —————.140,0—1 | = — 96,0 x2/ca? (cxarue).
(1918 s7918000 10 1) Je? (cuarie)

OnpenensieM B cooTBercTBud ¢ . 99 BHyTpeHHUE HANPMXEHHA OT Koje-
fanuii TemnepaTypel B LEHTpE TSXKeCTH CeueHHs GeToHa M B Kpa#HeM pany
apMatypo B ceueHHH N 6:

T Fr St \
= at -E, ——— V-4 =
S = Glpax 6(F¢B s B,cB)
= 0,0003- 350000 (Eiﬁ- __STie0 109,6) = 9,04 x2fcir? (pacTmKenne):
2367 44550000
= Fr St _
GZ = atma_rEc( Fo —_ —ICB Za,cE) =
= 0,0003-2100000 508 _ _ STI60 | 114,4 | = 50,4 xz[ca® (pacTsKeHHe).
2367 44550000

CyMmapuble BHYTDEHHHE HANpsKEHHs OT ycanki GeToHa W KoJeGanuit
TeMIepaTyphl B HEHTPe TSKeCTH ceyeHHs GeToHa M B Kpaiiiem pary apMmary-
pui B ceyeHuu Ne 6 cocTaBAAIOT:

u};ﬁ = 9,65 4 9,04 = 18,69 xzfex> (pacraxenue);

o — 96,0 - 50,4 = — 45,6 wzfead (cxatne).
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[Iposepka TpelMHOCTOMKOCTH KeNe306eTOHHOH NJIHTHI
Haj NpoOMEXXYTOYHbIMH ONOpPaMH B NONOJAHHTENLHOM COYETAHHH
HarpysoK u Bo3jaefcTBHH

OnpenensieM H BLIIHCHIBAEM paHee BbIUHCACHHBIE MOMEHTH B cegeHHH Ne 6
OT HOpMAaTHBHBIX HArpysok M Bo3eHcrBuit (6Ge3 zumuamuueckoro xoadduum-
eﬂ'ra) AOMOJHHUTEINbHOI'O COYETAHHA, BOCHPHHHMAEMBIX IIpH BKJIOUEHHOH B pa-
GoTy wene3obeToHHON MaHTE!

MP = 1245 mu;
t—=__399 mu;
M7 =—08(1,09-1,7 +1,5-04) 6,22 = — 1219 mx;
M =164 ma,
MT = — 376 ma.
CymmapHele uarufaiomuie MoMeHTH B ceueHHH Ne 6 paBmsioTcs:
M =ME - Mn M9 = 1245 — 399 — 1219 = — 373" mas;
MYT = MY 4 MT = — 164 — 376 = — 540 mu.

enesoberonnas naHTa, NPHXOAImIAscd HA OAHy depmy, apMHpOBaHa
48 crepwuamu nepuopuueckoro nmpoduas u3 Cr.5 guamerpoM 16 sar.
Tlaomagn GeToHa W apMaTypLI PaBHEI

F5=2>5380 ¢c#2 u F, =965 cu®

Hanpskenue B nponodsHolt apmarype B ceuenun Ne 6 ¢ yueTom nepepa-

MM Ha Hee pacTArMBaIOLIEro yCHAMsg C GeroHa MOCKE TOABJEHHS TPEUIHH
cornacHo n. 131 paBHsercs:

MII MV,T o5 FB
g -—Wa—,c‘}" Wae +Ga' —!——F—G

VT —
2 B

__ 37300000 . 54000000 5380 _ .
=~ ~150000 + TE0000 — 45,6 + 9.5 18,69 = 1605 r2/ca.

Papuyc apmuposaung R, = 70,0 cu.
PackpriTne TpemiMH B ikele300eToOHHOM IIHTe

1605

—22 09V 70 =0,0172 <0,02 e
2100000 4 o

a; =30-24, VR, =30
E,



fpunomenue 3

fIPOBEPKA INONEPEYHOI'O CEYEHHWS I'NTABHOHW BAJIKH
XKEJIE3HOJIOPOXKHOI'O PA3PE3HOI'0 OB'BEAUHEHHOIO
MMPOJIETHOI'O CTPOEHHSI CO CIJIOMIHbIMU CTEHKAMU

Hcxopueie nannsie

Jlauna mponera—>&5 4. Bpemennas Bepruxanbnas narpysxka—Cl4.

Cxema momepeuHoOro ceueHus B cePefjMHE MpoJeTa NpPHBEAEHA Ha DHCYH-
Ke, COCTaB ceueHHSs—B TabJ. 1, a ero reomMerpnuecKkue XapaKTePHCTHKH—
B taba. 2.

f———— 200
B = ﬂ%‘/ S
< 4\%

L

rmg’

369,6

cmg

3,

(eppdure
CERN

44

126,2 94" e—g57 103.4
~F T r
— -

vmma sl

Cxema TiomepeyHOro ceuenus B Cepe-
IHHe TpoJeTa



Marepuan craipHOH uactu Oanxu—cranap 15XCHI; Ru.c = 2800 xz/cu?;

Beron xenesoberonnoil mautet umeer Mapky 300; Rup,s = 115 xefear?;

Rn,6 = 140 wz/en?;, Ru',6 =105 xzfc.us.
Marepunan nponoasuo#t apmatypel—crass BCr. 3; Ry = 1900 xzfea?.
OrHoleHH MOAYyJeH YIpyroctd cranu ¥ Oeroma ny =67, n’ = 20.

2

Tadbaunma 1

VIHTEHCHBHOCTH TIOCTOSIHHBIX HArPY30K Ha MDPOJETHOE cTpOeHde B MM

CTajibHBIE KOHCTPYKLHH
KenesoOeToHHAT TIHTA . . .
MOCTOBOE NOJIOTHO

.............

nepuia 1 CMOTPOBLIE HPHCHOCOGJIEHI’ISI ..

1,80

HopMaruBHas IOCTOSAHHAA HArpyska I crapun paboTHl Ha oguy Oanky
&= 0,5(1,80 -+ 3,70) = 2,75 m/u.

Pacuernas noCTOfHHAs Harpyska I crammn padoTnt Ha ofhy Gaaxy

g =275-1,1 = 3,02 m/ax.
HopmaruBHast nocrosuHas Harpyska II cramuum paBOTE Ha omuy Gamky
™M= 0,5(3,70 + 0,08)=1,89 m/.
Pacuernas nocrosnuas narpysxa Il ctaguu paGoTht Ha OfHY Gamky
&= 0,5(3,70-1,3 + 0,08- 1,1) =244 m/a.

Tadunuuyga 2

XapakrepucTirH

Xas kpafdued guépu
RIDKHero mosica

aia wpafkaed Gubpw
BEepXHero nosca

ARS WERTPA THKRCTR
6erona

ns xpanined pudpw
Gerona

z'“'c=126,2 ci
W/H’c=175100 ca

2, =243,4 cx
W,,c=90900 ca

2, p=233,6 cx
We.co =107700 ca8

Zy or=136,0 cat
W, cr=185000 cx3
2y ex5=266,2 ct

WH. cr6=242000 cae3

Zq 016 —=103,4 cae
W g, er6 =621000 ca3

26, C76=146‘7 cM
W, cx6=438000 c

26(!),(:1'6:167’4 CHM

Wﬁ(p,crﬁ:
= 384000 ca?

Z, c6=199,5 cu
WV, er5==215000 cu?

2 ,a,c'rﬁ =170,1 ca

Wy cx6=252000 e

OGoanauenne sneMeHTa 2
TONEPEYHOTO CeueHHs Ceuenne, Jru Maowans, cu
B.r. a 45032 144
B. a. 3600X12 432
H. r. & 95032 304
H.oroa 60032 192
Apmartypa 34 cr. (H12 38
Berou 2000 X 240-+-450X400 6600
Cmewmenne
Maomanb, | HeHTpa TAMEC-
Hasnauenne lipuBeaeH- TH CCUYEHRS MonenT wdepnuy,
CocTap cevenns XapaKTepHCTHI Has K CTaJH, | OTHOCHTENhHO et
end CepeLHHbL
CTeHKH, CAr
CranpHas KOHCT-
pyXuus 6es ie- pa;‘;ﬁf"‘a‘gch;Ta' Fo=1072 | suus 602 | I.=22090000
&e3oberoHa P
CTa‘;‘:;;:;ﬂ c K?IH%T_" Pacyers Ha npoy-
py ,© mp Hocth BO II cta- | For=1110] BHu3 50,4 | Z.,=25162000
ZonbHoft apma- IHK DAGOTEL
Typoit P
Bea cranp n Ge-
TOH C MORYJEM
ynpyrocta To e Fer=2095] BBepx 79,8 | Iers=64230000
C
Eg= 7,
Bea craan u Ge-
TOH ¢ Momysem | Pacuetht ma BBI- | | ,
aedopmaumit HOCAHBOCTb BO II |F_ ,=1440| BBepx 13,1 | [ .4=42850000
, e CTajHH paboThl
Eg' = —
n
188

' g, cre=2041 ox

W 6p,cr6 =
= 183100 cmn?

189



Aunamuyeckull xosddHiHeHT
18
ldp=1 —l—m: 1,212,

HopmaTneHas BpeMEeHHAs BEPTHKAJIbRAS Harpyska Ha oiHy Gaiky
g =10,5-14,05-1,212 = 8,51 m/u.

PacueTHas BpeMeHHad BEPTHKaJAbHAs Harpyska Ha OfHY GaJky NpH Kosd-
PunueHTe neperpysxu 2= 1,148
g =8,51-1,148 = 9,77 m/x.
Tinomians AMHEMYM BAHSHHS H3ruGAlOMEro MOMEHTA B CEePeiHHE NpoJieTa
552
= 8

Bennunnbl n3rnfaloinyMx MOMEHTOB B CePelMHE IPONeTa CBeAeHL B tabu. 3.

Q

== 378 2.

Tabaunma 3

I Ir g
Bux pacuera M, mE s M7 s M”,
mi mat mat mat
Ha npouHOCTh (1O paCcuUETHHIM Ha- N
rpysKam 1141 922 3698 4620
Ha BeiHOCAMBOCTL (110 HOPMATHB-
HEIM HArpysxan) 1038 715 3215 3930

TipoBepKka NPOYHOCTH
Hanpsenus B GeTOHe B NPEANONOKEHHH ero ympyrof paborsi
462000000
g, =—""—"""T_ "

6™ 6,7-438000

462000000
96 = 7§,7.384000

= 157 xzfcm?;

= 184 xefc2.

CoraacHo n. 118 ompepensiem pacueTHbIe COMPOTHBIEHHA H yCTaHABAHBAEM
pacueTHuH caydali

56 184 11
2 =" =117, 12>1,17>1,1,
a5 157 >
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cregoBatenbio, Rg = 0,9Ru,6 = 126 rzfcu?;

R, 1900
mn 6,7

= 284 rzfea.

R,
[lockoabKy Rg< 05< —nd—, umeercs cayvafi B.
1

Ss,cx = Fo° 25,0, = 6600-276,9 =1828000 c.463.

[lposepsieM HamnpsMeHWs B CTalbHBLIX mosdcax mo dopmynam m. 119 (radr
10 paspena V)

Mt M S6,cr Fg
N T Wom \ W  For | RO

H,CT H,CT
114100000 462000000 1828000 , 6600 ) 196 —
T 175100 185000 ( 185000 ° 1110 -

= 2654 <2800 xz/cx;

MI MH Sﬁ.(:'r Fé
g = Wn,c + Wn,m‘-— W -+ For Re =

B,CT

114100000 462000000 ( 1828000 6600

1926 =
90900 + 107700 107700 + 1110) 2

= 2675< 2800 rz/eae.

TlpoBepKa BBIHOCJIMBOCTH

XapakTepHCTHKA IuKIa LId xeJe3obeTOHA

kp = 1,04 k‘J 'R'u,ﬁ = 1,04-105=109,2 xz/cx?.

BEIHOCIHBOCTL NpoBepsieM No dopmynam m. 126.
Jas kpaiinelt ¢uGprl Gerona

M4 393000000
n'Wey e 20-183100

S6h =

= 107,3 < 109,2 #2fcx?.
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Koadduuuenror ycnoeuii pabotst

a1 107,3)( 243000 004
M == 109,2 / \ 215000 =
107,3 \ / 621000
t= 1421 — —1}=1,05.
my' =1 ( 109,2 )( 252000 )
Hast xpatinux Gubp crasbHLHX [IOSCOB
Mt MU 103800000 393000000
Ty == T 7 = =
W mWs 175100 1,004-215000
= 2413 < 142800 xezfca;
M M" 103800000 393000000
P W, T mW e 90900 ' 1,05-252000

= 2628 < 715-2800 xefca?.

Smin
Tpu § = 1,4 1 neflcrBylomux B cramu p=———, \y="1p= L.
max
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O6be iHHEHHEBIE npo.rle'mme c'rpoe}mﬁ €0 CHJIOHIHBEIMH
cTeHKaMH . . . . . -
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Pasnen V. Pacuersbie npoaeplm IIPOJIETHEIX = CTPOe*
HHft M MX 3JIeMEHTOB . . . e
Q6mpe yxazadpsg . . . . . ..
Pacuer Ha INPOUHOCTH cmnexcenesoﬁemxnmx SJIeMeH-

TOB B IEPHOJA SKCIIyarauump . . . Co .
Pacuerst crazexene306eTOHHEIX D/IEMEHTOB Ha BHIHOC-
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oW

~1
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Pacuernt crasexene3oGeTOHHBIX KOHCTPYKUHH IpHMe-
HUTENBHO K NEepHOAAM MOHTAMXaA, npenaapn'reﬂbﬂoro

HanpsixKeHHs] H BPEMEHHOH SKCILIyaTADMH . . . 1106
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