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TNPEOUCII0BHE

Mocobue coacpkuT HONOXKEHHA 1O  HPOCKTUPO-
BaHMIO 6CTONHBIX H HKeJIE30DCTOHHBIX KOHCTPYKIUMA
NPOMLIUDIEHHBIX H TPANOIANCKHX 3)1aHNH B COOPYXKEHNA
U3 TAXCILIX M ACrKMX GEeTOHOB, BBIONANEMbIX 6e¢3
NIPE/ABAPHTEIIBHOIO HAIPAKEHMHA apMATYPhi.

B [Tocobnn npusenennt rpebosanns CHull 2.03.01-84
K NPOEKTHPOBAHMI0 YHOMAHYTBIX GETOHHBIX M OKelie-
3006 TOHHBIX KOHCTPYKIMA; NOJIOXKEHNH, HETAIN3APY10-
mme ot TpeboBanua; npubimxennbie cnocobbi pacue-
T4, @ TAKXKE JIOMOJIMMTENILHBIE PEKOMEHUAIMH, 106X
JMMLIE s IpoexTHposanua.  Homepa nymnxros,
Tabnuy, n npunoxennii CHull 2.03.01-84 yxasann B
ckobrax.

B kxawuom pasnene llocobusa naunl npumepsi pac-
yeTa JIEMEHTOB HauboJiee THIMYHLIX CIIYYacB, BCTPe-
YAKIHXCH B IPAKTHKE HPOSK TUPOBAHMA .

Marepuannl JUIs  IIPOCKTHPOBANMA  PEUKO  BCTpe-
YAIMXCH HEHANPAIAGMbIX KOHCTPYKIMA (Hanpumep,
JIAHHBIE  UIA  ApMATYpLl, YUPOYHEHHOR BLITHAKKOHR;
PACYET IIEMEHTOB ¢ apMaTypol waccos A-1V, A-V u
A-V], umeomeil yOIOBHbIA HPEIEN TEKYYeCTH; pacyeT
MICMEHTOB Ha BBIHOCIMBOCTL M T. H.) B HacTOHINGS
[locobue He Bronouenn, a npuseuenst B, llocobun no
NPOCKTUPOBANKMIO NPEABAPATENLIIO HAIPHKEHHBIX HKe-
He300€TOHEBIX KOHCTPYKIMA H3 THXKENLIX M JISIKUX
Betonos” (M., LIMTH l'ocecrpon CCCP, 1986) .

B Hocobun ue npusejtenn ocobentocti npoetnpo-
BAHMA KOHUCTPYKIMH CTaTHYSCKH HEOHNPCHCIMMBIX H
CBOPHO-MOHOJATHBLIX, ¢ HECTKOR apMarypoR, a T4k
HEKOTOpLX coopyxenundt  (1py6, cunocos n ap.),
B 4ACTHOCTM HE PACCMOTPENbL BONPOCHE, CBHBaNMbLIE
OHPEUECHIEHHEM YCWIMH B TMX KOHCIPYKIAX. Jin
BOHPOCHl OCBelavTCH B coorsercrByoumx Hocobnax
n Pexcomenianunx.

Emmimner  M3ndecKnx  Beinynn, npuscpeniinic B
HocoBun, coorsercrsywr lepeunio enmmn $usu-
YECKMX BEJMYMH, HOWWISKANMX HPHMEICHHIO B CTPOu-
Tenpcre”. llpu HTOM CMIIbL BLIPRKAIICH B HLIOTOHAX
(H) win B xwonswronax (kH) ; nuuciinbie pasmepny

B MM (B OCHOBHOM 1Al Cedelnil IEMEHTOB) nin
B M (WA UEMCHTOB WM KX YHICTKOB) ; HANpKeHn,
CONPOTUBICHUs, MOJYNH YUPYIOCTH -~ B MEIdalacKy-

aax (MlIla); pacupeneneiple Barpy3ku U ycwing —
s xH/m wm W/mm. Hockomxy | Mila =1 H/mm?,
HpH  MCHONBL3OBaHMH B lUpuMepax pacyera dopmyn,
BXSioYalomMx Besvunnsl 8 Mlla (manpsxenus, conpo-
THBJICHHMA # T. I}, OCTajAbHbIC BEIIMUMHDL IPUBOPATCA
Tonsko B H u MM (Mm? ).

B 1aGnuuax HOpMatuBhbie M PaCYCTHLIC CONMPOTHMB-
AEHUA ¥ MOAYJIM YHPYFOCTH MAalcpuaioB NIpUBElieHbl B
MIla u B xrefem? .

B 1locobuu ucnonvizosannl 6yxsensbie 0603HAYCHUMA
n uHpeKcen K Hum B coorsercrsun ¢ CT CIB 1565--79.
OchHopnpbie ByxBeHnbie 0603naUCHNA HIPUMEHAEMBIX BE-
Jivmy npusejicin B npm. 5. [lockoneky uia ubiex-
COB MCHOJL3YIOTCH TONLKO GyKBbl JraTMHCKOro anda-
BUTa, COOTBETCTBYIOLIME HTUM MHEKCaM NOACHAIOLME
C/IOBA HPUHATLI HE PYCCKME, d, KaK UPaBWIO, aHITIMH-
cxue. B cBasu ¢ 91MM B Iipuil. 5 npubejenbl Takxe Bee
HPUMEHEHHLIC MBUEKCLE M COOTBETCTBYIOLME UM PYC-
CKHE HOACHAIOIMG CIIOBY.

HocoBue paspaborano LHNHnpom3panui
Focerpoa CCCP (nuxenepwm 5.9. Bacusves, U.K. Hu-
xurtun, A.l1. Koponsxosda; xanp,. texd. Hayk JLJI Jle-
motw) u HUMKDb Toccrpon CCCP (poxropa TexH.
HayK [A.A. I‘a();r)e:s], .01 I'vya, A.C. 3aaecos; KaH-
mmpatbl  TexH. Hayk F.A. Yucraxos, JLK. Pyaas,
HM Myaun, JLH. 3aiiyes, B.B. Queaposckuii,
H.I' Marxos, HH. Karun, AM. ®pudman, H.A. Kop-
wes, T.A. Kysmuu) ¢ ywacmem HWI OXMM u TII
Prnasmocupometpoiimatepuanos  (a-p  TexH.  Hayk
CH. UHearaun; xavpmparn TexH. Bayk [3.1'. Par;i .
HAM. Arxobeon; mx. E.3. Epmanox), KTh Mocopr-
crpoamMarepnanons  (xany. rexn. nHayk B.C llykun;
ninkenepnt BJL Aiisuncon, E.M. Tpaskun, B.H. Qeavy-
man), HUCU Muusysa YCCP (u-p texu. nayx B M. ba-
rawos), Vnipocrpommaina Muncrpoidpopmaina CCCP
(mxerepnr JILA. Boaxos, M A. Conomosus, T.I1 3a-
neackan) u IHUNI xamnia Vocerpon CCCP (kanp,
rexn. mayx H.C. Crponeun; wux. E.M. Cypmanudse) .

OrspsLr 1
appecam:

127238, Mockéa, [fmurposckoe wocce, 46,

HHHHnpomsoanuii;
109389, Mockesa, 2-1 Hucruryrexar, 6, HHHXG.

JaMedaldid  NPOCHMM  LPHUCLUTATDL 11O



1. OBIWIME PEKOMEHIAIIMH
OCHOBHBIE MOJIOKEHUA

1.1. Pexomenpauun Hacrosuuero ITocoGus pactipos
CTpaHMIOTCA HA NPOEKTHPOBAHHe GETOHHBIX H XKere3o-
GeTOHHBIX KOHCTPYKUMIi, BBINOJHAEMBIX Oe3d mpensa-
PUTENBHOTO HAIIpSDKEHHUA apMaTyphl U3 TAKEIO0T0, Men-
KO3epHHCTOro M NIerKoro GeTOHOB H 3KCINYaTHpye-
MBIX IIDH CHCTEMATHYECKOM BO3JNICACTBHK TeMIEpPATYp

-] o
He paiite 50 “C 1 He Huxke munyc 70 C.

NMpumeuanus:l. Pexomenpaupu ITocobus He pacupo-
CTPaHAIOTCA Ha NPOEKTHpOBaHHE GeTOHHBIX H Xene306eToH-
HBIX KOHCTPYKIMH I'MADOTEXHHYECKHX COOpYXeHHH, MOCTOB,
TPAHCNIOPTHBIX TOHHeNeH, TPY6 mOA HacHIIAMH, NOKPBHITHA
aBTOMOGHIIBLHBIX IOPOT H a3POZIPOMOB.

2. Tepmusibl ,,6ETOHEI TiXNenble”, ,,6ETOHBI MENIKO3EPHHC:
Thle” H ,,0eTOHBI JierkHe” NPHUMEHAITCH B COOTBETCTBHH ¢
T'OCT 25192~82.

Jlerkue Seromnl MOTYT OBITh JUIOTHOH W NOpH3OBAHHOH
CTPYKTYP, NMo3toMy B IlocoBuu fns KpaTKOCTH HCIONE3YIOTCH
TEPMHHBI ,,Jlerkuit GeToH” - Anm o6O3HAYEHHA NerKHX GeTo-
HOB IUIOTHOM CTPYKTYpBHI M ,,NOPH3OBaHHEIH GeToH” — g ofo-
3HaYeHNs NErKkuX GETOHOB MOPH3OBAHHOW CTPYKTYPHI © MEX-
3¢pHOBBIMH IIyCTOTaMHM B YIUIOTHeHHOH 6eTOHHOH cMecH
cBbltie 6 %.

1.2. Bup ylerkux ¥ NOpPH30BaHHBIX GEeTOHOB, a TaKXKe
o6racTh MX IIpHMeHEeHU A NPUBEJICHEI B NPHIL. |,

1.3. beToHHBIe M Kene30GeTOHHBIE KOHCTPYKUHH
3[aHUi B COOpYXEeHHH, mpemHasHaueHHbIe I PaBoThI
B YCJIOBHAIX arpecCHBHOM Cpefbl M NMOBbIIEHHOH BIAXK-
HOCYH, peKOMeHyeTcs NMPOeKTUPOBaTh C y4eToM Tpe-
Goanuit CHull 2.03.11-85.

1.4 (1.4). 3neMeHTBI COOPHBIX KOHCTPYKLMI ROMK-
HbI OTBEYaThb YCJIOBHAM MEXaHM3HPOBAHHOIO M3roTOR-
JIeHUA Ha CeNHATH3HPOBAHNEIX NpeNNpHATAAX.

Llenecoo6pasHo yKpyNHATH 3NMeMEHTHI CGOPHBLIX
KOHCTpYKHMif, HACKOJIBKO 3T0 NO3BOJNANT TIpy30-
TIOBbEMHOCTb MOHTKHBIX MEXaHHU3MOB, YCIIOBHA H3TO-
TOBJICHUA ¥ TPAHCIOPTHPORAHWA.

1.5 (1.5). Ins MOHONMTHBIX KOHCTPYKuMil ClefyeT
NpeAyCMaTPUBaTh YHHPUUMPOBAHHDbIC Pa3Mephl, IO3BO-
Nisionye NPAMEHATs HHBEHTapHYI0 oNnaty6Ky, a TaKKke
YKpYIHEHHBIE HpOCTPaHCTBEHHBIE apMaTypHble Kap-
KAachl.

1.6 (1.6). B cBopHbIX KOHCTpYXUHAX OcoGoe BHH-
MaHWe OOMKHO ObITh o6pailleHO Ha MPOYHOCTH M HON-
TOBEYHOCTH COCTHHEHHH.

KoHCTpyKIMH y37I0B M COSJMHEHHA 3leMeHTOB
HOJKHBI ObecrmeunBaTh C TOMOINBIO PA3NHYHBIX KOH-
CTPYKTHBHBIX M  TeXHONOTMUECKHX MepONpHATHA
HafexHyl0 Nepepady YCH/IMH#, HPOYHOCTh CaMuX 3JIe-
MEHTOB B 30He CTBIK3, 3 TaKXKe CBA3b NONOJIHATENBHO
Y710’)KeHHOTO GeTOHa B CTBIKE ¢ 6eTOHOM KOHCTPYKLMH.

1.7 (1.7). BeToHHbIe 3eMEHTHI NPUMEHAIOTCH

a) NpeMMYIIeCTBEHHO B KOHCTpPYKUMAX, paboramw-
WMX HAa CKaTHe IIpH MAanbIX 3KCHEHTPHCHTETaX
TIpOAIOJIbHOM CHNIbI, He NPEBBIUAILMX 3HAYCHWH, yKa-
3aHHBIX B 1. 3.4;

6) B OTHENbHBIX CIIyvasAX B KOHCTPYKIHAX, paGoTaro-
IIMX Ha CXaTHe C OGOMBIUMMH 3KCUEHTPUCHTETAMH,
a TakKe B M3rnGaeMbIX KOHCTPYKIHMAX, KOIJa HX pa3-
pyllieHHe He HpefiCTaBisAeT HeNocpedcCTBeHHOH omac-
HOCTH VIS KH3HHM JIIofe M COXpaHHOCTH 06opynoBa-
HUA (9€MeHThI, JieXXaluye Ha CIDIOIIHOM OCHOBAaHMH,

u Iap.).
4

Mpumenanue. Konerpyxouy paccMAFpuBAlOTCA Kak
BeToHHBIE, eCITY WX MPOYHOCTH B CTaIMM 3KCINyaralmy obec-
neuunaercd ogHUM GeToHOM.

i8 (I-S)- PacuerHas IAMHAA TEMHAEpaTypa
HAPYXHOrQ BO3/1yXa HpPHHMMAETCA KaK CpeNHAA TeM-
nepaTypa BOsgyXa Haubornee XONOOHOW HATHOIHEBKHK B
3aBHCHMOCTH OT paiiOHa CTPOMTENBCTBA COIJIACHO
CHuII 2.01.01-82. PacuetHsle TeXHOJIOFHYECKHE TEM-
NepaTyphl YCTaHaBNUBAIOTCH 3a[jaHMeEM Ha NPOEKTHpPO-
BaHne.

Brnaxocth BO3MyXa okpyKawliel cpembl ompere-
AINOTCA KAK CpefHAA OTHOCHTENIbHAA BIIAXKHOCTb HApYX-
HOTO BO3[OyX3 Haubolee )KapKOro MecsAlla B 3aBHCH-
MOCTH QT  paioHa  CTPOMTENBCTIBA  COITIACHO
CHull 2.01.01-82 umm Kax OTHOCHTEIbHAS BJIAXHOCTH
BHYTPEHHera BO3AYXa NOMELUEHHH OTAIUIHBAEMbIX 3[ia-

1.9. Hucnennrie 3HaUeHHA APHBEICHHBIX B HacTod-
mem Tloco6un pacueTHBIX XapAKTEPUCTHK OeToHA U
apMaTypbl, NpefiesibHO AOIMYCTHMBIX BEJMUMH IHHPHHBI
PACKPBITHS TPEIHH H NPOTHGOB TIPUMEHAIOTCA TONBKO
TpH ApoexTHpopanuu. lNg OlUEHKK KauecTBa KOH-
CTPYKIWMi cleflyeT pyKOBONCTBOBATbCA TPeGOBAHUAMY
COOTRETCTBYIOUMX TFOCY/IaPCTBEHHBIX CTAHIApTOB U
TEXHHHECKHX YCIIOBHI.

OCHOBHBIE PACYETHBIE TPEBOBAHUA

1.10 (1.10). Betounbie u xene3oGeToHHbIe KOH-
CTPYKIMY [QIDKHBI y/IQBASTBOPATh TpeGoBaHMAM pac-
ueTa Mo Hecyuieit cnocpfiHocTs (TpenenbHpie COCTOA-
HUSA TEpBOji TPYIMbI) H MO NPHTOJHOCTH K HOpMarb-
HO# IKchmyaTamuu (MpejienbHbie COCTOAHHA BTOPOH
TPYNIEL) .

a) Pacuer no npedeavHbiM COCTOAKUAM nepaal
2pynnbi AQJIKEH obecneuuBaTh KOHCTPYKHUHMH OT:

XpynKoro, BA3KOIC WM HHOroO Xapakrepa paspy-
weHnsA (pacyeT [0 APOYHOCTH C YUeTOM B HeoGXomu-
MBIX CTydanx nNporuGa KOHCTpYKIMH NEpefi paspyiise-
HHEM) ;

HOTepH yCTOHMMBOCTH (OPMbI KOHCTPYKIMM HNH
ee TN0JIOXEHHS

YCTaNOCTHOTO pa3pynieHug (pacyeT Ha BHHOCAH-
BOCTb KOHCTPYKUHH, HAXORAUUXCA HOX BO3RCHCTBHEM
MHOFOKPAaTHO HOBTOPMIOWICHCA HArpy3KdH — JOIBHX-
Ho#l WY mynbCHpYIoIei) ;

paspymieHus MO COBMECTHEIM BO3/EHCTBHEM CHIIO-
BbIX aKTOpOB H HefIaroNPHATHLIX BAHAHHH BHEIINeEH
cpenb (VepROOMYECKOr0 WM NOCTOSHHOTO BO3JEH-
STBHA arpeccHRHON cpenbi, GHCTBHA NOHEepeMEHHOrQ
3AMOPAKHBAHHA H OTTAHBAHHA H T. 11.) .

6) Pacuer no npedeabhbiM COCTOAHUSM BTOPOI
2pynnbi HOMKeH ofecneuwBaTh KOHCTPYKIME OT:

Ype3MEpHOTO DPAacKpHTHE TpeumH (pacwer 1o pac-
KPBITHIO TPEIH) ;

YpeIMepHbIx NepeMewieHnd — NpPOrHEOB, YIVOR
Nepekoca ¥ NOBOPOTH, konelaruil (pacyer fio Aedop-
MalMAM) .

Pacuer GeTOHHbIX KOHCTPYKINH N0 TpeAENBHBIM CO-
CTOAHMAM BTOPOH PPYIIEL, @ TAKXKE H4 BHIHOCIMBOCTh
MOXKeT He IPOU3IBOTUTECK.

Npumevyanng: 1. Pacuer Ha peHcTBHe MHOrOKpaTHO
NOBTOPAIOMIEHCA HATPYIKH, B TOM YHCTE HA BHIHOCIHMBOCTE,
BBINONTHACTCA B COOTBETCTBUK C peKoMeHpauuAMH ,,ITocobusa



IO NPOEKTHPOBAHHIO NpEABADHTENLHO HANPMKCHHLIR MEIIS-
306€TOHHBIX KOHCTPYKIpt H3 THKebiX H jierxkux Deronon’
(M., TUTII Tocctpos CCCP, 1986).

2. PacueTsl Ha ycTOHMMBOCTS (bOpMBI HIN NOJIOMEHNN KUH-
CTPYKIHM, & TAK)XKE Ha COBMECTHOE BO3[IeHCTBHE CHIIOBHIX (uk-
TOPOB H HeGnaronpuiATHLIX BAWAHWY BHemHe# Cpenpsl BLINON-
HAITCA MO COOTBETCTBYIOILIMM HOPMATHBHRIM JOKYMEHTAM HITH
Hocobusam.

1.11 (1.11). Pacuer Do mpefdeNBHBIM COCTOAHHAM

KOHCTPYKIMHM B HEJIOM, a TaKXKe OTHEIIbHLIX ee IeMeH-
TOB MOJKEH, KaK NpaBHIIO, NPOH3BOOHTECH [UIAA BCEX
CTa/ii — HM3rOTOBJIEHHA, TPaHCHNOPTHPOBAHMA, BO3BE-
AeHHA M 3KCIUTyaTamM, MpH 3TOM pacyeTHBIC CXeMBl
HOMXHbI OTBEYaTh NPHHATHIM KOHCTPYKTHBHDBIM pelie-
HHAM,
1.12 (1.12). 3HaueHHa Harpy3oK H Bo3jcicTamit,
KO3 UINEHTOB HAIEXHOCTH NO HArpy3Ke 7Ys, KOs
GHIMEHTOB CcoueTaHHMit, a TaKXke MOHpP33NENICHHE Ha-
TPy30K HA IOCTOSHHbié H BpPeMeHHbIE JIOJDKHBI
NpHHAMATBCE B COOTBETCTBHH C  TpeboBaHMsMM
CHulI 2.01.07-85.

3HaueHMA Harpy3oK HeoOXOMHMO yMHOXaThb Ha
K03hOHIHMEHTHI HAMEKHOCTH IO Ha3HAYCHWIO, IIPHHH-
maemsie cornacHo ,lIpapunam yueTd CTemeHH OTBeET-
CTBEHHOCTH 3[aHMH M COOpYKEHHH IpH NpOEKTHPOBA:
HHHM KOHCTpYKImMii™! , yTBepxaentbM locctpoem CCCP,

Harpy3kwn, ywrsiBaeMble npy pacuere IO Npereis:
HLIM COCTOAHMAM BTOPOH IpYIIbl (3KCIUIyaTalMoHe
Hile), CIeAyeT NpHHMMATH coracHo mm. 1.15 m 1.17.
Ilpu 3TOM K WIMTENILHLIM HATPY3KaM OTHOCHTCH TaKxKe
YacTh MOJIHOTO 3HAYECHHA XKPATKOBpeMEHHBIX Harpy-
30k, orosopennsix B CHuII 2.01.07-85, a BBOmMMYI0
B pacdeT KPaTKOBPEMEHHYI0 Harpy3Ky cile/lyeT npuHu-
MaTh YMEHBILICHHOH Ha BeJIMYMHY, YUTEHHYI0 B IDIH-
TEJIBHOR Harpyske (HanmpHMep, eClH CHeroBas Harpys-
ka s III paifona cocraBnser s = 1000 H/m2, 10 cHe-
rosasd IyIHTeNbHas Harpyska Oyner pasHa s=0,3 X
Xx1000 =300 H/M?, a cHeroBas KpaTKOBpeMeHHas
Harpyska — s = 1000 — 300 = 700 H/m?).

KoapduumeHTsl coveraHuii OTHOCATCA K IOJIHOMY
3HAYCHHI0 KPATKOBPEMEHHbIX HArPY30K.

Ins He 3auMINEHHBIX OT COJIHEMHOM pajuMalii KOH-
CTpYKUMil, NpedHa3HaYeHHBIX WA paGOTHI B KIMMA-
THYeCKOM nofpaitoHe IVA cornaceo CHull 2.01.01-82,
NpH pacdeTe MOIDKHBI YUMTBIBATBCHA TeMIlepaTypHbie
KJIMATHYeCKHe BO3JEHCTBUA.

1.13 (1.13). Ipu pacuete 1eMeHTOB COOPHBIX KOH-
CTPYKIMit Ha BO3MIEHCTBHE YCHIIHH, BOSHHKAIOUMX MPY
HX NogbeMe, TPaHCIOPTHPOBAHMHM M MOHTaXe, Harpys-
KY OT B€Ca 37IeMeHTa ClIeiyeT BBOIMTb ¢ KO3 duuneH-
TOM HHHAMHYHOCTH, PaBHBIM

IIPH TPaHCTIOPTHPOBAHMM . . . . . . . 1,60
,» TIOXBEME ¥ MOHTaXE . . ... .. 1,40

B atOoM cimyuae crenyer yuMTBIBaTH Takske ko3ddu-
UMEHT HaJIeXHOCTH JI0 Harpyske.

1.14 (1.15). Yowins B CTaTMYECKH HeONpenesnMBIX
*ene306eTOHHbIX KOHCTPYKUMAX OT Harpy30K H BBIHY-
XKMEHHbIX IepeMelleHHMH  (BCIEICTBHE M3MEHEHMA
TEeMIepaTyphbl, BIaXHOCTH OeTOHa, CMeEIIEHMA OINOp
H T.L), @ TAKXE YCHWIHA B CTaTHUECKH OINpe/lelIAMBIX
KOHCTPYKIMAX NpH pacieTe MX 0o pedopmmpoBaH-
HOM CXeMe ClleflyeT, KaK IpaBWIO, ONpefensTh C yue-
TOM Heympyrux fmedopmaimii GeToOHa M apMaTyphl H
HaJIH9MA TPELUMH,

InAa KOHCTpYKuMH, MeToauKa pacyeTa KOTOPBIX C

1Cm.: Broanerens CTPOHTENLHOM TexHMKH, 1981, N2 7.

YueTOM HeynpyTrHx CBOHCTB xene3zoGeroHa He pa3-
paburans, a T4KKe INA NPOMEXYTOUHBIX CTajHil pac-
YETR ¢ YUeTOM HeYIpYTHX CBOMCTB XKele300€TOHa ycH-
jmA B CTaTHYECKH HeONpelelMMbIX KOHCTPYKLHMAX
polyckaercs OitpefiesisiTs B NPEANONOKEHWH HX THHEH-
HOH ympyrocTu.

1.15 (1.16). lluputia HenpoXOAXKNTENBHOTO M NpPO-
BOJDKHTENTbHOTO PAacKpPBHITHA TPELWMH UiA IEMEHTOB,
IKCIUIyaTHpyeMBIX B YCIOBHAX HearpecCHBHO# cpefibl,
Hé [IO/DKHA NpEBBILATS BEJIHUMH, NpHMBEAEHHBIX B
1861 1.

dneMeHTbl, yKasaHHbie B 0o3. 1a TaGn. 1, MoxkHO
npoektHpopats Ge3 NpenBapUTENBLHOrO HAMpSKEHHs
NHUIB [PH CREUMANbHOM 060CHOBAHHH .

Ta6nuual (1,2)

IIpepensHo AONycTEMan M-
PHHA, MM, PaCKpHITUA TPEILMH
¥ osiopun pubornt
KOHCTpY Ripsh HENPOAOIDKH- | NMPOHOIDKH-
TENLHOTO dpye, | HOTO Gppey
1. OneMenTsl, BOCIPHHHMAIO-
nme AaBrcHHE NKHAKOCTCR
MITH Ta30B NPH CEYeHHH !
8) NMONHOCTHIO PacTHHY- 0,2 0,1
oM
6) uacTMYHO CXKaToM 0,3 0,2
2. Onementnl, BOCHpHHEMANK- 0,3 0,2
e AaBJICHHe CRNYYHX Tel
3. OnemeHTH, 3KCIUIyaTHpYye~ 0,3 0,2
MBIe B I'PYHTe IIpH NEpeMeH-
HOM ypoBHe¢ TIPYHTOBBIX
BOH
4. Tlpoune meMenTh! 04 0.3

Mpumeuauue, llon HeMPONOMKHUTENBHEIM  PaCKphI-
THEM TPEIIMH NOHHMAETCH HX PACKPLITHE NIPH COBMECTHOM Jiel-
CTBHH NOCTOSHHEIX, JUIHTENLHBIX H KPATKOBpEeMEHHBIX Harpy-
30K, N0l NPOMOIDKHTEINIEHEIM ~ TOJBKO HOCTOSHHBIX H [UTHTE b~
HX Harpy3oK. IIpH 3ToM KOI(PHUMEHT HAIEXHOCTH NO Ha-
TPY3Ke NPUHKMAaETCH PABHBLIM eIMHNULE.

1.16 (1.19). nx  xenesoGeTonHnIx cnaGoapmupo-
BAHHBIX WICMEHTOB, XAPAKTEPHIYIOLMXCA TeM, YTO HX
HeCywas ¢nocoOGHOCTh MCUEpIBIBACTCA OFHOBPEMEHHO
¢ oBpasoBanveM TpelH B GeTOHe PacTAHYTON 30HbI,
IUIOLaAb CeUeHHH NPOMIONIBHOA PacTAHYTOH apMaTypsl
pomxHa GbITs yBeNHYeHa [0 CpaBHeHHIo ¢ TpeGyeMOi H3
pacyera 10 IPOYHOCTH He MeHee YeM Ha 15 %.

Takoe yBenmuYeHHME APMHPOBAHHA DPEKOMEHIYETCA
NPOU3BOOHTD NIPH BBITIONIHEHUH YCIIOBUA

My 2 M,

rme Mg, — MOMEHT TpeiumHooGpa3oBaHus, Olpere-
JfeMBlit cornacHo 1. 4.2 ¢ 3aMeHo# 3Ha-
ueHMA Ry, cop Ha 1,2Rp 1 cer;

M,, — MOMEHT, COOTBETCTBYIOLIMI HCIePIIAHHIO
HecyuteH cnocoGHOCTH M onpesenAeMsbli
cornmacHo nm. 3.15-3.80; min BHeueH-
TPEHHO CXKATBIX H PACTAHYTHIX 3J1eMeH-
TOB 3HaueHus M, onpepensioTca OTHO-
CHUTENIBHO OCH, NpOXOpsleit uepes Anpo-
BYI0 TOUKy, HauGonee ypHaneHHyo OT
PACTSHYTOH 30HBI (CM. 1. 4.2).

910 TpeGoBalHe MOXeT He pacIpOCTPaHATHCA Ha
37IEMEHTB, JieXaliMe Ha CIUIOIHOM OCHOBAHMH.

1.17 (1.20). ITporu6sl 31eMEHTOB Xene306eTOHHBIX
KOHCTpYKIMiZ He JOIDKHBI MpeBBILATH NpEdeNnsHO [0-
MyCTHMBIX 3HAaYeHWH, YCTaHABIMBAEMBIX C YUETOM Cire-
Oyonmx rpeGoBaHuil;



2) TeXHOJIOTHYeCKMX (YCIOBUS HOPMAITBHON paGoThI
KpPaHOB, TeXHOJIOTHYECKUX YCTAHOBOK, MallIKH M T. ),

6) KOHCTPpYKTHBHBIX (BIUAHAE COCCOHMX DIieMeH-
TOB, OTpaHUYMBAIOLIMX fedopMaui; HeoGXOIMMOCTB
BBIEPXKUBAHUSA 33AHHBIX YKIIOHOB ¥ T. I.) ;

B) 3cTeTHyeckux (BnieyaTiieHWe JIIONieH O IIPUTOM-
HOCTH KOHCTPYKIHH) .

3HaueHUA MNpenensHO IONYCTUMBIX NporuGos NpH-

BeJleHB! B Ta61. 2. TaGnumua 2 (4)

DneMeHTBI KOHCTpY Kituit Mpenemsuo gony-
CTUMBIe Nporubel
1. Tonkpanosblc GaTKK NPy KpaHax: !
PYUHBIX —_
500
1
37TeKTPHYECKHX —
600
2. TlepexphITHA C NMIIOCKMM NOTONKOM H 3Jic-
MEHThI NOKPBITUSA (Kpome YKal3aHHBIX
B M03. 4) TIpH NponeTax, M: 1
1<6 —_—
200
6<I! <75 3cm
!
1>175 —_
250
3. IlepexphiTus c peSPUCTHIM MOTONKOM
H IIEMEHTHRI JICCTHMIL ﬂpﬂ TNpaoneTax, M : 1
i< 5 ——
200
5<I<10 2,5 cm
1
1>10 —
400
4. DneMeHTHI TOKPBITHR  CellLCKOXO3si-
CTBEHHBIX 3JaHUR TIPOM3IBONCTBEHHOIO
HA3HAYeHHA [PH MPONETaxX, M: 1
I< 6 —_
150
6 <!<10 4 cm
1
1>10 —_
250
5. HaBecusie cTeHOBbie NaHe:sM (NpH pac-
YeTe W3 IUIOCKOCTH) INpH NPONETax, M: i
1<6 —
200
6<I1<15 3cem
!
1>15 —
250

O603uguenue, npunaroe ¢ 1aba. 2: ! — nponer 6anox wim
IHT; U1 KOHCONeH NPHHUMAaeTcsA 3HaueHHe /, paBHOE yOBOEH-
HOMY BbLTETY KOHCOJMH.

Pacuer no medopMaiuAM JOMXKEH MPOM3BOIMTHCHA
TpY OTpaHHYEHWH: TEXHOJIOTHUECKUMH Ui KOHCTPYK-
THBHBIMH TpeGOBaHMAMKH—HA [CHCTBHE NOCTOSHHBIX,
IIMTELHBIX ¥ KPAaTKOBPEMEHHBIX HArpy30K; 3CTETH-
yeckuMu TpeGOBaHHAMM — Ha [EHCTBHE NOCTOAHHBIX H
UTHTENbHBIX Harpy3ok. [Ipu aTom npusumaercay,=1,0.

TIpu geiicTBHH NMOCTOAHHBIX, [TUTENTBHBIX ¥ KPaTKO-
BpeMeHHBIX Harpy30K Iporu6 6aioK MM IUTMT BO BCEX
ciyyasx He MAOMKeH mnpeBbmuarh 1/150 mponera u
1/75 BbIIETa KOHCOMH.

3HaueHuA NpedenbHO JOMYCTHMBIX MPOTHGOB MOTYT

6bITh YBe/TMNEHbI HA BBICOTY CTPOMTENBHHOTO IOTbEMA,
€ClM 3TO He OrpaHUYMBAETCS TeXHOJOIMUECKHMM WIH
KOHCTPYKTHBHBIMH TpeGOBaHHSAMM.

Ecnin B HwkenexauieM MNOMeEIIEHHMH C TNaJKHM
NOTOIIKOM MMEITCA PacloNioeHHble NoMepeK mposeTa
3MeMeHTa | HOCTOAHHBIE NEperopoiku (He ABIAIOIMECH
ONOpaMH) € pacCTOsSIHUEM Mexay HHMM L, 1o mporuG
1EMEHTA B MpefieNiax pacCcTosHuA [, (OTCUMThIBaeMbIN
OT JIMHUM, COe[IMHAIOLIEH BepXHHe TOYKHM Oceidl Nepero-
ponoK) Moxer ObiTe momymied a0 1/200 [, npu s1om
npeenbHeI Mporu6 BCero 3nmeMeHTa JIOJKeH ObITh He
6onee 1/500 1.

1.18 (1.20). Jinsn He CBsA3aHHBIX C COCeJTHHMH 31e-
MEHTAMH KOHCTPYKUMHA IUIMT MepeKphbITHH, JIECTHHY-
HbIX Mapilleif, TIOWAIOK U T. . JOIDKHA [IPOH3BOIMTS-
CH [OTIOITHUTENBHAA NPOBepKa Mo 3bI6KOCTH: Ho6aBou-
HBIi NIPOrUG OT KPATKOBPEMEHHO NeACTBYIolleH cocpe-
noToueHHolH Harpy3ku 1000 H npn HauBornee HeBriron-
HOH cxeMe ee IIpHITIOXEHMA MOIDKEH ObITh He Gomee
0,7 MM.

1.19 (1.22). PaccTofHuA MeXXOy TeMIepaTypHO-yca-
JTIOYHBIMM ILBAaMH, KaK IPaBMIIO, JOJDKHbI YCTaHaBIIH-
BaThCA pacuetoM. Pacuer momyckaeTcs He HPOH3BOIMTD,
eclH TIpH pacueTHOW TeMIlepatype Hapy>XHOTO BO3MyXa
munyc 40 °C u BBIlE PacCTOsAHHE MEXITY TEMIIEpaTyp-
HO-yCaJJOYHBIMK IIBaMH He NpeBBINIACT 3HAYCHHH, NpH-
BeJIeHHbIX B Ta0n. 3. JInsA xapkacHeIX 3[aHMi H cOOpYy-
KeHHil 0€3 MOCTOBBIX ONOPHBIX KPAaHOB NPH HATMYHH
B pacCMaTpHMBacMOM HalpaBlieHMM cBa3elt (mmadparm
EeCTKOCTH) 3HaueHH, yKa3aumsle B Tabi. 3, monycka-
eTcsA YMHOXATh Ha KO3 PHIUMEHT, paBHBIA:

6= 8,85y,
HO He MeHee eJIMHULIbI,

tae 6,, — xoabduumeHT, NPHHKMAEMbIH

_ 50-10°
AL 107%AL, te

60

Y|
MBIX 3[aHMH W coopyxenHit (3agece Ar,, ,
At — pacueTHbIe H3MEHEHHA TeMNEPaTypsl,
°C, omnpegensemMble B COOTBETCTBHH CO
CHull 2.01.07-85, € — OTHOCHTENBHOE YI-
JIMHEeHHe TOPH3OHTAIBHBIX 3INEMEHTOB OT

BepTHKAIbHBIX Harpy3ok. Jomyckaercs
NpHHUMATh A OKele300eTOHHBIX  3Jne-

PaBHBIM

IUIR OTAIUIMBaEMBIX 37a-

HAA M 84, = — Oy HeOTaIUIHBae-

MeHTOB € =1-107%, maa  crampHBIX
€e=3-10"%);
5 I/h
1= — (3mech | — mIMHA KOJOHHBI MEXMIY

TOUKAaMH 33KpeIUIEHWsA, I — BBICOTa Ceve-
HHA KOJIOHHBI B PacCMaTpHBaeMOM HallpaB-
JIEHHH ) ;

8,=04+ 9,,,/100 < 1 (3pech ¢,,, — BHAX-
HOCTh Hapy»aHOTro BO31yXa, %, B Haubonee
JKapKU# MecAll roa, IpUHAMaeMas B COOT-
BeTcTeHH co CHull 2.01.01-82).

Ilpu yuere ko3dduumeHra & pacCTOAHHA MeXOY
TEMIepaTypHO-yCaNOUHbIMU LIBaMH MO/KHBI OBbITH He
Gonee 150 M 1A oTalymMBaemsIX 3aHMA M3 CGOPHBIX
KOHCTpYKIHA, 90 M — I OTAIUTMBaeMBIX 3[aHHIl U3
CGOpHO-MOHOJIMTHBIX M MOHOJIMTHBIX KOHCTPYKLMA;
A HEOTAIUTMBAaEMBbIX 3JAHHA M COOPYXKEHMi yKa3aH-
Hble 3HaUECHUA CllefyeT yMeHsiuaTsh Ha 20 %.



Tabnuma 3
HawGonsume paccrosHus, M,
MEXy TeMIlepaTypHO-y Calloy-
HEIMM 1IBaMH, 0Ny cKaeMhle
6e3 pacueTa, AN KOHCTPYKIMiA,
Koncrpy s ‘Haxowmuu(cx
BHYTPH | BHYTPU |HA OTKpHI-
OTaIUIH~ | HeOTAIUIH-| TOM BO3-
BaEMBIX | BaeMBIX nyxe
3naHMN IaHui
HIH
B I'PYHTe
1. BeToHHRIe:
a) cGopHrie 40 35 30
6) MOHONHMTHBIE:
IPU KOHCTPY KTHBHOM 30 25 20
apMHPOBAHUNK
6e3 KOHCTPYKTHBHOTO 20 15 10
ApMHPOBAHUS
2. XenezoBerouHbie:
a) c6OpHO-KAPKACHEIE:
OIHO3TANHEIS 72 60 48
MHOTO3TaXHkle 60 50 40
6) cGopHO-MOHOMTHEIE
¥ MOHOJNHTHBYE:
KapKacHble 50 40 30
CIUTOLLHbIE 40 30 25

HpumeuaHue. JIng xkene306eTOHHKIX KAPKACHRIX 3Ma-
HHit (1103. 2) 3HaYeHHA PACCTONHHA MEXRY TeMIepaTypHO-
YCaJOUHBIMH LIBAMY ONpENENeHN NpPH OTCYTCTBHH CBA3eH HIH
NIPH PacnofioXeHHH CcBA3eit B CepenHe TeMIIEPATYPHOTO GIIOKA.

1.20. [Tpu pacuete mepeKphITHA MO BCeM IIpeneNb-
HBIM COCTOSHMAM BEC NEPErOPONOK, PACTIONOMEHHBIX
BHONb NpOJIETa IUIHT, YuMTBIBAETCA crepdyloumm obpa-
30M:

a) HarpysKa OT Beca.ITTyXo# XecTKOH Meperopoiku
(HanpuMep, xenesoberoHHol cBOpHOMH, BbINOIHAEMOH
M3 TOPH3OHTAIBHBIX 37IEMEHTOB, XeNne306eTOHHOH WIH
GeTOHHO# MOHOJIMTHOH, KaMeHHOH M T. Il.) NpPUKIIagbl-
BaETCA COCPEHOTOYeHHO Ha paccToAxmMM 1/12 [UIHHBI Nie-
PETOPOJIKH OT €€ Kpaes;

6) OpH HAIMYMM B XKECTKOH Ieperoposie OFHOTO
NpoeMa, LETMKOM PACIIONIOXKEeHHOTO B NMpeAesIax ONHOM
HOJIOBHHBI [IepErOPOAKM, Harpy3Ka OT BeCa MEHbILETO
HpocTeHKa (BKJOYaA BeC MNOJNOBHHBI HAANpPOEMHOM
YaCTH HEpPEropo/iku) NMPHKIIAABIBAETCA COCPEIOTOYEHHO
Ha paccTosHuM 1/3 LMpHHEI 3TOTO MIPOCTEHKA OT Kpas
NeperopoaKH, a Harpy3Ka OT Beca OCTaIbHONK YacTH
Tieperopofiku — Ha paccrosnuy 1/12 miuHb1 310# YacTH
HeperopogKu OT KpaeB NpoeMa H Meperopojiku; NpH
HHOM pacIOJIOXXEHHH NMpOeMa Harpy3Ka NpHKIIaIbIBaeT-
Cf Ha paccrofHum 1/18 nnHHBI COOTBETCTBYIOLIMX
YacTeli MeperopolKH OT HX Kpaes;

B) NpH HAIVMHK B JKECTKO# Meperopozike BYX mpoe-
MOB H Dojiee Harpyska OT Beca HeperopoiKn INpHKIa-
ABIBAETCA COCPETIOTOYEHHO 10 IIEHTPaM Y4acTKOB, OIH-
PpatoIMXCH Ha NepeKphITHE;

r) Wis OpowMX neperopopok 60 % mx Beca MpuHW-
Maercsi paclpefieleHHbIM IO [UTHHe Neperopoaxu (Ha
yuacTkax Mexay mnpoemamu), a 40% — B Buue co-
CpelOTOYeHHBIX CWI, TIPWIOXEHHBIX B COOTBETCTBHHA C
NOMITYHKTAMH ,,3” — ,,B”.

1.21. PacnpeneneHne MeCTHOH Harpy3kH Mexiy 3ite-
MeHTaMH COOPHBIX MHEPEKPHITHHA, BHINOTHAEMBIX M3
MHOTONYCTOTHBIX HIH CIIOLIHBIX IDIMT, IPH YCIIOBHMH

obecriedeHNA KAYeCTBEHHOH 3aJTMBKM IIBOB MeXay
TUTATaMH NMMPOU3BOOUTCA C YI€TOM pexomennamﬁl:

a) MpH pacyeTe MO BCEM MPEHENBHBIM COCTOSHHAM
TIpHHHMAaETCA CileNylollee pacripefgelienie Harpy3Kku ot
Beca NeperopofioK, pacNOJIOXKEHHBIX BJONb IpoOnETa
PaBHBIX TI0 HIMPHHE IDIUT:

€CITH TeperopoiKa paclooxkeHa B Mpeienax onHol
TUTATHI, Ha 3Ty ATy nepenaerca SO % Beca neperopon-
KM, 8 0 25 % ee Beca NepefaeTcA Ha [ABe CMExHble
TUTMTBI;

€clIi TleperopofKa OIMpaeTcsa Ha iBe COCeqHHe IUIH-
761, BeC MEPEropoAKy paciipefie/IAeTCA NOPOBHY MEXIY
HUMH,

6) npu pacueTe Mo NpeebHbIM COCTOAHUAM BTOpOM
rpynibl MeECTHbpIE COCpeIOTOYeHHBIE Harpyaxu, pacno-
TIOXeHHbIe B Mpefienax cpelHedl TpeTH NpoJieTa IIHTHL,
paclpefieNAlTcA Ha LIMPHHY, He NpeBHIIAlONIYo
IUTHHBI MpoJIeTa; NpH pacyere IO MPOYHOCTH TaKoe pac-
npefielieHHe COCPelOTOUYEHHBIX HArpY30K MOXeT GniTh
OOMyIIEHO JMIUb NpH YCIOBHH COETMHEHHS CMENHBIX
INIMT NO WINHe NIMOHKaMH, nposepxemw\m paC‘leTOM
{cm. 1. 3.115).

MpuMeuanue. Ecm NepexkphiTHe 06pa3oBaHO ABYMA
N7MTaMA, ONEPTHIMH IO TPEM CTOPOHaM, IIpH PacUoJIOKEHHM
NeperopoAKy B Mpefienax OAHOH MIMTEL Ha 3Ty IUTHTY nepepaeT-
¢ 75 % Beca NeperopoAKH; B 3TOM CIlyyae Harpy3ka OT Beca
Meperopoika Ha MepexphITHE IlepeflaeTcd, cornacHo m. 1.20,
TP PACcTIOJIOKEeHWH NEPeropoKH KAK BHOMSL, TAK U Nouepex

TUTMTBI.
2. MATEPHATIB 71 BETOHHBIX
¥ XEJIE30BETOHHbIX KOHCTPYKLIMHA
BETOH
2.1 (2.3). Ina GeToHHDBIX M XKene306eTOHHBIX KOH-
CTPYKUME cnemyer mpefycmarpuBath GeTOHbBI cremyio-
LMX KJIACCOB H MApoOK:
8) Kaaccoe nOo NPpOYHOCTY HA CXaTue:
1skennit Geron — B3,5; BS; B7,5; B10; B12,5;
B15; B20; B25; B30; B35;
B40; B45; B50; BSS; B60;
MEJIKO3EpHUCTIH 6ETOH rpyim:
A — eCTeCTBEHHOro TBEpACHHMA WIIH MoOBepr-
HyTbIA TelUIOBOH o6GpaGoTke mnpu art-
MOCEepHOM [aBJIEHHHM Ha IleCKe C MO-
oynem KpynHoctd cBeie 2,0 — B3,5;
B5; B7,5; B10; B12,5; B15; B20;
B25; B30; B35; B40;
B — 10 xe, ¢ Moaynem xpymHoct 2,0 H
meHee — B3,5; B5; B7,5; B10; B12,5;
B15; B20; B25; B30;
B — nomBeprHyTblii aBTOKJIaBHOH o06paboT-
ke — B15; B20; B2S5; B30; B35; B40;
B45; B50; BSS; B60;
nerkuit GeTOH PH MapKaX NO CpeHeR MIOTHOCTH:
D800,D900 — B2,5; B3,5; BS; B7,5%;
D1000,D1100 — B2S; B3,5; BS; B7,5; B10;
B12,5%;
B2,5; B3.5; BS; B7,5; B10;
B12,5; B15%;
D1400,D1500 — B3,5; BS; B7,5; B10;
B12,5; B15; B20*; B25*;
B30*;

D1200, D1300

D1600, D1700 — BS; B7,5; BI10; B12S5;
B15; B20; B25*%; B30*;
B35%*;

— B10; BI12,5; Bl15; B20;
B25*; B30*; B35*; B40*;

7

D1800, D1900



D2000 — B20; B25; B30; B35%;
B40*
NOpH30BaHHbIA GETOH TpH MAapKax no cpeaHed
IVIOTHOCTH:

D800, D900, D1000, — B2,5; B3,5; BS; B7,S;
D1100, D1200, D 1300
D1400 — B3,5; BS; B7.5;
6) Mapox no Mopo30CTOUKOCTU.
- F50; F75;F100;F150;
F200; F300; F400; F500;

TAXeJIbIH |
MEJIKO3EPHMC-
ThIii 6ETOHBI
nerxnit Geron — F25; F35; F50; F7S;
F100; F150; F200; F300;

F400; F500;
nopusosad- - F15; F25; F35; F50;
Hblit GeTOH F75; F100;

B) Mapox no eodonenponuyaemocru~ W2, W4,
W6, W8; W10; W12;

I) Mapok no cpedkell nAOTHOCTU.!

nerxuit Geton — D800; D900; D1000; D1100;
D1200; D1300; D1400; D1500;
D1600; D1700; D1800;
D1900; D2000;
D800; D900; D1000; D1100;

NOPU30BaH-
D1200; D1300; D1400.

HbI# GeTOH

*IlaHHBI KacC nerxoro GeroHa Ha NMPHPOMHLIX 3ANOJIHH-
TeJIAX, LUTAKOBOA meM3e M arJIONOPHTE MOXET IpAMEHATHCA
JIHLUG [IPH COrTTaCOBAHMH C 32BONOM-H3rOTOBHTENEM,

Mpumevanua: 1l Jng KoHCTpyxumit, NpowHOCTE Ha
pacTakeHHe KOTOPHIX HMeeT I'NIaBeHCTBYIOIee 3HayeHHe, yCTa-
HABJIMBAIOTCA Kiacchl GeToHa NO MPOYHOCTH HA OceBOe pacTa-
weHue B, cornacio CHull 2.03.01-84.

2. Tepmuunr  ,,xnacc OeroHa” o
cm. I'OCT 25192-82.

3. A3 nopusomauHoro GeroHa no Hacrosimemy Ilocobuio
MOTYT IIPOEKTHPOBATRCA TONBKO BHELCHTPEHHO Carthie GeToH-
HEIE i Jkene306eTOHNEIC 3N1¢MeHThI.

sMapka GeroHa™

2.2(2.4). Bospacr GeroHa, OTBevalolMit €ro Knaccy
10 MPOYHOCTH Ha CKaTHE, Ha3HAYAeTCH NPH NPOEKTHPO-
BAHHM HCXOOA M3 BO3MOXHBIX pEaNbHLIX CPOKOB
3arpyXeHHA KOHCTPYKUMM NPOEKTHLIMM HArpy3KamH,
cnoco6a BoO3BeNeHMA, YCIOBMH TBepheHWs OeToHa.

Tlpn oTcyTcIBHEM 3THMX DaHHBIX KJacC GeTOHa yCTaHap-
nHMBaeTca B Bo3pacTe 28 cyT.

3Hauenne oTHYCKHOM NpouHocTH GeTOHa B MemeH-
TaX CGOPHBIX KOHCTPYKUMI CleflyeT Ha3HayaTh B COOT-
Bercteum ¢ FOCT 13015.0—83 u craHpapramy Ha KOH-
CTPYKIMM KOHKPETHBIX BHIOB.

2.3 (2.5). Ina Kene306eTOHHBIX KOHCTpYKIMit He
HOMYCKAaeTCA IPUMEHATD:

TAXENBIR M MENKO3epHUCTBIM GeTOHBI Kjiacca MO
MPOYHOCTH Ha Cxarue HuxXe B7,S;

1A OIHOCIOHHBIX KOHCTPYKIMH — JNerkuit GeToH
KJ1acca o MPOYHOCTH Ha cxaTue B2,S.

PexomeHnyetcs MpuHMMarh kyacc GeToHa Mo npoy-
HOCTH Ha CKaTHE:

IR Kene300eTOHHBIX CXKATBIX CTePXHEeBBIX 3JTe-
MeHTOB — He Huxe B135;

1A CWIBHOHATPY KeHHBIX )KeTe30G€TOHHBIX CHKATHIX
CTEPXKHEBBIX 37IEMEHTOB (HANpUMEp, VI KOJIOHH,
BOCHPUHUMAIOLMX 3HAUMTe/IbHbIE KPAHOBbIE HAarpy3KH,
M I8 KOJIOHH HIDKHMX 3TaXkeidl MHOTO3TaXHbIX 37a-
Hu#t) — He Huxe B2S5;

1A TOHKOCTEHHBIX >Ke/1e300eTOHHBIX KOHCTPYKumi,
a TaKXKe OJIf CTeH 3JaHUK M COODY KeHMIi, BOIBOAUMBIX
B CKONb3SAIUEH M MepecTasHOM omanyOkax, — He Huxe
B15.

IOnsa GeTOHHBIX CXAaTbIX 3JIEMEHTOB He PEKOMEH-
AyeTcs NpuMeHATh GeToH Knacca Briliie B30.

2.4 (2.8). s 3aMOHONTMYMBAHUA CTHIKOB IEMEH-
TOB cGOpHBIX ene306eTONHBIX KOHCTPYKIMHA Kiiace
Geroua creayeT ycTaHAaB/IMBATh B 3aBHCHMOCTH OT YCJIO-
BHH paGoTHl COeMHAEMBIX 3JIEMEHTOB, HO NPHHUMAThH
He Hike B7,5.

2.5 (2.9). Mapxu GeToHa MO MOPO30CTORKOCTH H
BOJOHENIPOHHIAEMOCTH GeTOHHBIX M Xeste306eTOHHBIX
KOHCTPYKIMii B 3aBHCHMOCTH OT p&XMMa MX 3KCIUTya-
TAIMK M 3HAYeHMil PacyeTHBIX 3HMHHX TeMIepaTyp Ha-
PYXXHOrO BO3OyXa B paiOHeé CTPOMTENBCTBA HOJDKHBI
HpPMHUMATHCH

s KOHCTPYKIMH 371aHHMH H cOOpyxXeHuit (kpome
HapyXHbIX CTeH OTAIUIMBAEMBIX 3naHuil) — He Hike
YKa3aHHbBIX B Ta6j1. 4; .

IVIA HapyXKHbIX CTeH OTAlUIMBAEMBIX 3[aHMH — He
HHXKE yKa3aHHbIX B TaGnm. 5.

Ta6bnuna 4(9)

Ycnosus paGoThl KOHCTPYKUAH Mapka 6eToHa, He HiDKe
1o MOpO30CTORKOCTH 1O BOILOHENPOHKLIAEMOCTH
XapaKTepHCTHKA peXXuMa pacueTHas 3UMHAA TemuepaTypa I KOHCTPYKUM#t (KpoMe HapyXHBIX CTeH

Hapy>XHOro BO3ayxa, C OTaIlUTMBacMBbIX 3[aHUNR) 3manuit M coopyenuit Knacca
IO CTenteHM OTBETCTBEHHOCTH
I II I I Il 11
1. Nonepemennoe 3aMOpaXHBaHHE H

OTTaMBaHHe:

28) B BOMNOHACHIUIEHHOM COCTOAHHH Hmke Munyc 40 F300 | F200 F150 wé w4 w2
(HanpuMep, KOHCTDYKIMH, pac- Huxe Munyc 20 F200 | F150 F100 w4 w2 He Hop-
NONOXKEHHble B  Ce30HHOCTTaH- 1o MuHyc 40 BKmIOY. MHpyeTca
BaOllieM CJioe TPyHTa B paitoHax Huxe Munyc § F150 F100 F75 w2 He nopmupyercs
BedHOH Mep3NoTHI) o MuHyc 20 BrImou.

Munyc § u BbiLIe F100 | F75 F50 He ropMupyercs

6) B yCNOBHAX 3IH3IOAHYECKOro BO- Huxe munyc 40 F200 F150 F100 w4 w2 He nop-
OOHachlmeHHsl (HampHmep, Hal- MHpYyeTCH
3eMHble KOHCTPYKUMH, IHOCTOSAH- Hmwxe Munyc 20 F100 | F75 F50 w2 He Hopmupyerca
HO moaBepraimec arMocdep- o muiyc 40 BKIIOY.

HbIM BO3AcHCTBUAM) Huke MuHyC 5 F75 F50 F35* He nopmupyerca
1o MaHyc 20 BKITOY.
MuHyc 5 u BplIIE F50 F35* F25* To xe




TIpooonxcenue 1aba. 4(9)

YcnoBHS paboThl KOHCTPYKUMH Mapxka GeroHa, He HHXe
1o MOpPO30CTORKOCTH 10 BOAOHENPOHHLIAEMOCTH
XapaKTEepHCTHKA pexHMa pacueTHasA 3MMHA TeMIepaTypa N KOHCTPYKIHH (KpoMe HapyXHBIX CTEH

Hapy>XHOTO BO3yXa, *C

OTalUIMBaeMbIX 30aHui) 3naHuit # COOpYXXeHHH Knacca
110 CTeneHH OTBETCTBCHHOCTH

* Jina TAXKENOro ¥ MeIKO3EPHHCTOTO GeTOHOB MapKH Mo MOPO30CTORKOCTH He HOPMHPYIOTCH.
** JInst TAXKENOTO, MEIKOIEPHHCTOTO M JIETKOTO GeTOHOB MapKH 110 MOPO30CTORKOCTH He HOPMHPYIOTCA.
Mpumevauusn: 1. Mapku GeroHa 0 MOPO30CTORKOCTH U BOAOHENPORKIAEMOCTH [ KOHCTPYKIiMit Coopykeuutt BomocHabxe-

2. PacueTHsle 35MHHe TeMIIEPaTyphl HAPYXKHOTO BO3AYXa NPHHUMAIOTCS COTTIACHO yKasaHuaM m. 1.8.

I 11 1 1 1 10

B) B YCNOBHSX BO3AYILHO-BJIAXKHO- Huxe munyc 40 F150 | F100 F75 w4 W2 | Hemnop-
CTHOTO COCTOAHHA NpH OTCYT- MHpYeTCH
CTBHH 3MM300MYeCKOrO0 BOHO- Huxe munyc 20 F75 F50 F35* He Hopmupyerca
HachlllleHHA  (HampHMep, KOH- o muHyc 40 BKIOY.

CTPYKUHMH, NOCTOAHHO UOOBEp- Huxe munyc § F50 F35* F25* To xe
raoumecs BO3NCHCTBHIO OKpY- o MHHYC 20 BKIIOY.
Xaoulero Bo3ayxa, Ho 3alMICH- Mutyc § n aeie F35* F25* F15%* »
Hhle OT BO3OEHCTBHA aTMocdep-
HBIX OCaZiKOB)

. BOIMOXHOE 3IHIORHICCKOe BO3xeH-

CTBHe TemnepaTyphl nuxe 0 ° C:

4) B BOJOHACHIEHHOM COCTOAHHH Huxe munyc 40 F150 F100 F75 »»
(HanpuMep, KOHCTPYKUMH, Ha- Hixe muyc 20 F75 F50 F35 »
XojAuMecs B TpyHTe MM MOQN mo muHyc 40 BxTIOU.
ponoit) Hike MEHYC 5 F50 F35* F25* »

Ao munyc 20 BKIIOY.
Mugyc 5 4 Bpize F35* | F25* | HeHop- »
MHpYETCR
6) B ycnoBuSX BO3MyIIHO-BIAXKHO- Huxe munyc 40 F75 F50 F35* »
CTHOTO COCTOAHMA (HampuMmep, Hmxe munyc 20 F50 F35* F25* »
BHYTpeHHHE KOHCTPYKIMH oTan- Io munyc 40 Brmou.
JHBaeMBIX 30aHuit B MNepHOObI Hixe meHYC 5 F35* F25* F15%* »
CTPOHTEJILCTBA H MOBTAXa) no muHyc 20 BKmOY.
MuHyc § u BBIIlIe F25+* F15**| He HOop- »
MHpYeTCH

HHS ¥ KaHANMH3aUMH, a TaKKe A cBalt ¥ cBait-06onoYeK CleAyeT Ha3HAYaTh COTNIACHO TPeGOBaHHAM COOTBETCTBYIOILLMX HOPMAaTHBHBIX
DOKYyMEHTOB.

Ta6nuna 5 (10)

YcnoBus paGoTsl KOHCTPYKIi

MuHumansHan mapka GeroHa IO MOPO30CTORKOCTH
Hapy>KHBIX CTeH OTAIUIMBaeMBbIX 31aHuit u3 GeToHOB

* Ilna erkux GeTOHOB MapKH N0 MOPO3OCTORKOCTH He HOPMHPYIOTCA.

OTHOCHTeJIbHAA BJIAXHOCTD pacueTHas SHMHAS TeMNepaTypa | JIETKOro, IOPH3OBAHHOTO | TAXENOro, MeNIKO3EPHHCTOTO
BHYTpeHHEro BO30yxa Hapy>HOT0 Bo3ayxa, ~C
NOMELLEHUS Vi1, %o INA 3naHuft Kitacca 1o CTeneHH OTBETCTBEHHOCTH
I 1l 11 I I I
Ping > 15 Hixe mumyc 40 F100 F75 F50 F200 F150 F100
Hinke munyc 20 F75 F50 F35 F100 F75 F50
Io MHHYC 40 BKAIOY.
Huxe MuHyc 5 F50 F35 F25 F75 F50 He Hop-
o MHHYC 20 BKIHOY. MHpyeTCH
Munyc 5 u Buiie F35 F2§ F15* Fs0 He HopMupYeTCR
2. 60< 9y <75 Huxe mutyc 40 F75 F50 F35 F100 F75 F50

Hibie Munyc 20 F50 F3S F25 F50 He nopmupyercs
1o MuHyC 40 BKITIOU.

Hyoxe MuHyc § F35 F2§ F15*% He HopMHEpYyeTCH

o MuHyc 20 BKIOY.

MHHYC 5 ® BbINE F25 F15* He BHOpMEpyerca

$int <60 Hwxe Munyc 40 F50 F35 F25 F75 F50 He Hop-
MEpYeTCH

Huxe munyc 20 F3$ F2$ F15* He nopMupyercs

o MuHyc 40 Bxmoy,

Huke munyc 5 F25 F15* He HopMHEpYyeTCA

Ho MuHYC 2() BKITIOY.

Muuyc S u Brnue F15* He nopMupyerca



Hpodoaxenue raba. 5 (10)

Mpumeuanna: L [pn Hanuyun napo- ¥ FRXPOHIONAUHH KOHCTPY KM U3 TSOKENBIX, MENKO3EPHHUCTHIX ¥ Nerkux GeToHoB
MX MapKH o MOPO30CTORKOCTH, YKa3aHHbIe B HacTORWCH Tabiiilie, CHIKAOTC Ha ONHY CTYTCHE.
2. PacueTHas 3IMMHAS TCMNEpaTypa HapyXHOTO BO3/1y XA MPUHUMaeTCs COITACHO yKa3aHuAM n. 1.8.

2.6 (2.10). lnsa 3aMOHONMYNBAHKSA CTHIKOB IEMEH-
TOB CBOpHBIX KOHCTPYKNUMH, KOTOpble B Ipollecce
3KCIUTyaTaldH MIIM MOHTaXa MOTYT IIOBepraThcsi BO3-
NIeHCTBUIO OTPUIATENLHBIX TEMHIEPATYp HapYXXHOIO BO3-
nyxa, creilyeT OpHMMEHATb GeTOHbI NMPOEKTHbIX MapoOK
10 MOPO30CTOMKOCTH M BOJOHENIPOHHIIAEMOCTH HE HM-
e MIPUHATBIX [UIA CTBIKYEMBbIX 3JIEMEHTOB.

2.7. A nerkux GETOHOB MapKH MO CpefHe# IWTOT-
HOCTH Ha3HAYaloTCA B COOTBETCTBMH C TabIl. 6.

HopmaTuBHEIE M pacteTHbIe XapaKTepHCTHKH GeToHa

2.8 (2.11). HopMaruBHBIMK CONpOTHBIIEHUAMH Ge-
TOHA ABISAIOTCA CONPOTHBIIEHHE OCEBOMY COKATUIO
npu3M (TpU3MEHHast NMPOYHOCTh) Ry, W CONMpPOTHBIE-
Hye OCEBOMY pacTsieHHio Ry ., .

Hopmatusnele conporuBnenus GetoHa Ry, u Rpp
B 3aBHCHMOCTH OT kJiacca GeToHa B nans1 B a6, 7.

2.9 (2.11, 2.13). PacuetHble conpoTuBneHUa GeTOHa
[ist TIpeJIeNbHBIX COCTOSIHUH NepBO# rpyrmsl Ry, u Ry,
OIIpeNleNsIoTc NMyTeM [eleHHst HOPMAaTHBHBIX COMNpO-
THUBJIeHUH Ha KO3 HIMEHTBI HafleXXHOCTH No GeToHY,
NpUHWMAaeMble PaBHBIMU: IPH OKaTHH 7, = 1,3; npu
pacTsokenmu v, , = 1,5.

Pacuernnie conporusnenus Getona Ry, u Ry, cHmxa-
wT1cA (WK NOBBILIAIOTCA) MyTeM YMHOXKEHUs Ha KO3p-
duunenTH! YCII0BHI paGoThl GeTOHA ) ;, YUHTHIBaIOLIME
XapaKTep MEACTBHS HAarpy3kH, YCIOBHA paGoThl KOH-
CTPYKIMH, CTOCOD ee M3rOTOBIIEHHSA, pa3mMephbl CeyeHHs
HT.TL

PacueTtHbie conpoTuBnenns GeTOHa /s NpedenbHbIX
cocTofHMi BTOpoH rpymmel Ry ., M Ry, oo, NpuHH-
MaI0TCH paBHBIMH HOPMAaTHBHBIM CONPOTHBIICHHAM H

Ta6nuua 6
Kimacc jrerxoro Mapxu no cpenHel IWIOTHOCTH A
GeToHa
IO NPOYHOCTH KepaM3HToGeToHa, | uUTaKonem3oberoHa, nepmiTo6erona GeTOHa Ha IPHPOAMBIX | arnonopuToGeToHa
Ha CKaTHe INYHIU3HTOGeToHa umaxoGeroHa NOPHUCTRIX 3aNONHM-
TENAX
B2,5 D800-D1000 D1000-D1400 D800-D900 D800-D1200 D1000-D1200
B3,S D800-D1100 D1100-D1500 D800-D1000 D900-D1300 D1100-D1300
BS D800-D1200 D1200-D1600 D800-D1100 D1000-D1400 D1200-D1400
B7,5 D900-D1300 D1300-D1700 D900-D1200 D1100-D1500 D1300-D1500
B10 D1000-D1400 D1400-D1800 D1000-D1300 D1200-D1600 D1400-D1600
B12,§ D1000-D1400 D1400-D1800 D1000-D1400 D1200-D1600 D1400-D1600
B15 D1200-D1700 D1600-D1800 D1300-D1600 D1500-D1700 D1600-D1800
B20 D1300-D1800 D1700-D1900 - D1600-D1800 D1700-D1900
B25 D1300-D1800 D1800-D1900 - D1700-D1900 D1700-D1900
B27,5*% D1400-D1800 D1900-D2000 - D1800-D2000 D1800-D2000
B30 D1500-D1800 - - D1900-D2000 D1900-D2000
B35 D1600-D1900 - - - -
B40 D1700-D1900 - - - -

* [lomycKaeTcA MpUMEHSATh IPH YCIIOBMH MONYyYeHHA IKOHOMMH IIeMEHTa Mo CPaBHEHHIO ¢ NpHMeHeHHeM GetoHa kiacca B30 u He-

CHMOKEHMA OPYTHX TeXHHKO-3KOHOMHYECKHX IOKa3aTeneft KOHCTPYKIUMH.

TaGnuua 7 (12)

HopmaruHete conpotuenesus GetoHa Ry, # Rpyy K pACUeTHBIC CONPOTHBIICHUSA
AISk IPEAE/IBHEIX COCTOSIHMM BTOPOH TPYNIEI Ry ger H Rpy, sep, MITa (krc/cm?),
Bun Beror TpH KJ1acce GeTOHa MO MPOUHOCTH Ha CKaTue
COTMpPOTHBIIEHUA
B2,S B3,§ BS B7,5 B10 B12,5 B1S B20
Crcatne ocesoe | Taxensitt, MelKko3e¢pHH- 1,9 2,7 3,5 5,5 7,5 9,5 11,0 15,0
(npu3meHHas CTHI ¥ JIerKui (19,4) (27,5) 35,7 (56,1) (76,5) (96,9) (112) (153)
MpOYHOCTH)
Rpp ¥ Rp, ser
Pactaxenue Tamkenslt, MelKo3epHH- 0,29 0,39 0,55 0,70 0,85 1,00 1,15 1,40
oceBoe CTHIN® M JlerKkult Ha Mesn- (2,96) (4,00) (5,61) (7,14) (8,67 (10,2) (11,7) (14,3)
Ryt ¥ Rpy ser | KOM IIOTHOM 3aMONHH-
Tene
Jlerkuit Ha MenKoOM Io- 0,29 0,39 0,55 0,70 0,85 1,00 1,10 1,20
PpHCTOM 3amoJHHTeNe’ (2,96) (4,00) 6o (7,14 (8,67 102) a2 | 12,2
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Ilpodoaxcenue taba. 7 (12)

Hopmarussie conporusnenus GeroHa Ry, i Ryy), H pacieTHble conpo-mlmenux
Bun Berott Ayisl pEfeNLHBIX COCTOSHHM BTOPOH rpYmb Ry, o M Rpy, ser, MITa (xrc/em?),
PR — npu knacce GeroHa MO MPOTHOCTH Ha CKaTHe
B25 B30 B35 B40 B45 B50 BSS B60
Cxcatre oceoe | Toxensit, MeIKO3IEPHH- 18,5 22,0 25,5 29,0 32,0 36,0 39,5 43,0
(Mpu3MeHHas CThIl 1 erknit (189) (224) 260) (296) (326) 367 (403) 438)
NPOYHOCTB)
Rppn Rp, ser
Pactsixenue TSAKENbIA, MeSIKO3epHH- 1,60 1,80 1,95 2,10 2,20 2,30 2,40 2,50
oceBo€ CTBIi' ¥ nerxuft Ha MeJ- (16,3) (18.4) (19,9) (21,4) 22,9 (23,5) (24,5) (25,5)
Rptnu Rpg gor | oM mioTHOM 3amoymm-
Tene
Jlerkuit Ha MenKOM I10- 1,35 1,50 1,65 1,80 - - - -
PHCTOM 3anonHuTeNe? (13,8) 15.3) (16,8) (18,4)

! ins menxo3ephucroro Gerota rpymbl B (cm. 1. 2.1) 3nauenms Rpzp ¥ Rpt sor yMeHBIIADT Ha 15 %.
? ina xepam3nTonepmuToGeToHa Ha BCIYYeHHOM IIEPIIHTOBOM TeCKe 3HaYeHst Rpzry, u R} t, ser YMEHBLIAWT Ha 15 %.
IIpumeyanne IanopusosaHHoro GeroHa 3HaueHust Rpy M Rp sor MPHHMMAIOT TAKHMH e, KAK VIS 1ETKOT0 GeToHa, a 3Have-

Hust Rpp ¥ Rpt sor YMHOXAKT Ha Ko3dpunuent 0,7.

BBOJIATCA B pacyeT ¢ K03 PHUIMEHTOM YCIIOBHIt paboTh
GetoHa vp; = 1,0.

PacuetHsre cOTMPOTHBIIEHHA GeTOHa B 3aBHCHMOCTH
OT Ky1acca GeToHa Mo MPOYHOCTH Ha CXKATHE NpUBENEeHbI
(c oxpyrmenueMm): /A TperenbHBIX COCTOAHWM Tiep-
BO# rpymmel — B Tabn. 8, BTopoi rpymnmer — B 1a6n. 7.

B pacuerHble compoTHBNIEHMS, INpHBENeHHbIE B
Tafn. 8, BKUIIOYEH KO3 UIMENT YCHOBHIt paboTsl vy, ,
YUWMTHIBAIOLWMHA BITMSHHE [UTHTENTBHOCTH ReHCTBHA Harpy-
30K M YCIIOBHA HapaCTaHUA IPOYHOCTH 6eTOHA BO Bpe-
MeHH; MODSANOK MCHONL3OBAHMA B pacdeTe KO3(dH-
IMEHTOB 7y, , NpUBeneH B 1. 3.1,

PacueTHble CONpOTHBNEHHA OeToHa, IpHBefieHHbIe B
Tabn. 8, B COOTBETCTBYIOIIMX CIyyasiX clieflyeT YMHO-
®aTe Ha KO3@UIMEHTBI YCNOBuii paGoTsl GeToHa
cornacHo 1abn. 9.

2.10(2.14) . 3HaueHus HaYaNBHOTO MOAYJA YIpYy-
roctH GeroHa Ep TIPH CKATHH M PaCTSOKEHHM IPHHK-
MaroTca no Tabm. 11,

Insa GeroHOB, NOABEPralOUMXCA HONEpeMEHHOMY
33MOpPAXHBAHHIO M OTTaMBaHMIO (CM. No3. 1 Tabn. 4),
3Hauenus Ej, yxasaumbie B T1a6n. 11, cnemyer ymHo-
*KaTh Ha KO3(dument ycnopuki paborst v, NpUHHA-
MaeMmblit no Ta6. 10.

2.11 (2.15). KosppuumenT nuHeiiHON TeMNepaTyp-
HOM pedopMalmu 0y, TIpH M3MEHEHUH TeMIepaTyphl
or muHyc 40 po mmoc 50 °C B 3aBHCHMOCTH OT BHJA
GeTOHa IPHHUMAETCA PaBHBIM:

1A TADKEJIOTO, MEIKO3epHHCTOro GETOHOB M JIerko-
ro 0eToHa Ha MEJIKOM IUIOTHOM 3amonHmrene — 1 X
X107% °C1;

Wi serkoro 6eToHa Ha MEIIKOM MOPHCTOM 3afl0JHY-
Tene — 0,7 - 1075 °C-1;

1A IOpH30BaHHOTO GeToHa — 0,8 - 1075 °C™!,

2.12(2.16) . HavanbHbit x03pUIMEHT MONepeaHOM
mebopmaumu GetoHa v (xo3abduupent Ilyaccora) npu-
HuMaercs pasubiM 0,2 s Bcex BupoB GeTOHa, a Mo-
Byms cosura 6etoHa G — paBHbIM 0,4 COOTBEICTRYIO-
X 3HaueHui £, ykasaHnpix B Tabn. 11.

2.13. Ina onpepeneHus Macchl xene306eTOHHOR MM
GeTOHHON KOHCTPYKIMH IUIOTHOCTL GeToHa MPHHKMAeT-

cqd paBHOM, Kr/m®: nna Taxenoro Geroua — 2400, Men-
xo3epHucToro — 2200, nerkoro # NMOPH3EBaHHOTO —
Mapke GeToHa o CpefiHel IUIOTHOCTH D, yMHoXeRrHOIl :
A GetoHoB xnacca B12,5 u sbnite — Ha 1,05, myin Ge-
ToHOB Knacca B10 u mmxe — 1 +w/100 (rme w — Beco-
Basg BJIOKHOCTh OeToHa mpM 3IKCIulyatraimu, %, oIpe-
neneHHaa coriacho CHull 1I-3-79 **; nomyckaercsa
w npuHMMath paBHoit 10 %). IIpn pacuere xoHCTpYK-
IMi# B CTA@MAX M3TOTOBJICHMA H TPAaHCNOPTHPOBAHHSA
IUTOTHOCTDb JIETKHX H NOPH30BaHHbIX GeTOHOB omnpene-
JIAETCA C YMETOM OTIyCKHOH 00BeMHOM BJIaXHOCTH W

w
no ¢opmyne D + 00 1000, rre w = 15 1 20 % coot-

BETCTBEHHO [UIA JIETKOTO M NOpPH30BaHHOTO GETOHOB
Knacca B10 u mxe 1 w = 10 % ona nerkux GeToHOB
Knacca B12,5 u Bruue.

IlnotHocTs keme30GeToHa NpH coepXatiH apMaTy-
pyi 3 % 1 MeHee MOXeT npmmmancn NpeBbUNIAPLIEH
miotHocTs GetoHa Ha 100 kr/m®; nps comepxaHuw
apmatypsi cBbilie 3 % TIOTHOCTb ONpEHeNAeTcs Kax
cymma Macc GeTOHa H apMaTypbl Ha efMHHIY ofGbema
Kene3oGeTonHol KoHCTpyKimu. Ilpu stom macca 1 M
JUIMHBI apMaTypHOH CTalk NPHHHMaeTcA NO Npui. 4, a
Macca IOJIOCOBOM, YriioBo#l M ¢acoKHO#H crama — IO
rocynapcTeeHHbiM cTanapraM. Ilpu onpenenenuu mac-
ChI Hapy>kHO# Orpax/aaiouedl KOHCTPYKIHH H3 JIETKOTO
GetoHa Kyacca B10 M HMke ciiefyeT yUMThIBaTh IMOBbI-
LLIEHHY10 INTIOTHOCTh PaKTypHBIX CJIOEB.

Ina onpeneneHusA Harpy3kH oT coﬁc‘me}moro Beca
KOHCTPYKIMHM YHebHbiii Bec ee, KH/m>, AomycKaeT-
cA npuHMMaTth paBHEIM 0,01 moTHOCTH, Kl'[ M.

APMATYPA

2.14 (2.19). B xayecTBeé HeHalpsraemMoM apmaTyphl
*e1e306eTOHHBIX KOHCTPYKIMA (KpoMe yKa3aHHBIX B
n. 2.15):

cnegdyer npeuMyuiecTé eHHO NPUMEHATY !

a) CTEpXHEBYI0 apMaTypy HepHoanueckoro npodu-
na xnaccos A-Ill n AT-1IIC;
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Ta6bnuna 8
Ko3d- PacueTnnie conpoTHBIeHHA GeToHa JUIA NpeleNbHLIX COCTosHuA nepBolt rpymmbl R p u Ry, MIIa (xrc/cm?),
Bupn BeroH |uumerr npu Kiacce GeToHa 1o NpoYHOCTH Ha CkaTHe
COTPOTHB- yCnoBH#
NeHus pagom B2S | B3S BS B7,5| B10 | B12,5 | BIS B20 B25 B30 | B35 | B4o B45 B50 B5S B60
b2
Cxatue oce |Taxensit, men- | 0,9 1,3 1,9 2,5 4,0 54 6,7 7,7 10,5 130 | 155 | 175 200 | 225 250 | 270 | 295
Boe (HpH3- |KO3epHHCTHIH a33) | a9 | 255 @08 (5 | 685 | (785 | aon | (A33) | (@58) { (178) | (204) | (230) | (255) | (275) | (300)
MeHHasa M JIeTKHH’
TIPO'HOCTD)
Rp 1,0 1,5 2,1 2,8 45 6,0 15 8,5 11,5 145 170 | 195 | 220 | 250 | 275 300 | 330
153) | @14) | 286 @59] 61,2)| 765 | @6, | 11 | 48) | 713) | (199 | (224) | (255) | (280) | (306) | (336)
1,1 1,6 2,3 3,1 49 | 66 | 82 94 | 125 | 160 [ 190 | 21,5 | 240 | 275 | 305 | 330 | 363
a63) | @3m | 326 0| 671.3] @35 | 08 | 128 | ae3) | 194 | 19| 45) | @80) | G10) [ @34 [ G70)
Pacrsmkenme |Tawensit, men 0,9 | 018 | 023 | 033 | 043| o051 | 059 | 067 | 080 | 095 [ 110 | 1as | 125 | 130 | 140 | 145} 159
oceBoe  |KosepHuCTHIt’ 184) | @34) | 333| 39| 20| 600 [ 633 | @16 | 60| aly | aiLn| azn| a33) | a4y | A4 | 459
Ry M JerKuit Ha
MEJIKOM IU10T~ 60 1 65
Hom oamomm{ 10 | 020 | 026 { 037{ 048 057 { 066 | 075 | 090 | Los | 120 | 130 | 140 | 145 | 155 | 1 (16.8)
Tene 204 | @69 | Gan| @8] 63D | 6713 | 165 | @18) | oy | a2 | a3 | 443 | a48 | 458 | (163 ‘
1,1 022 | 029 | o041 | o053 063 | 073 | 08 | 100 | 1,15 | 1,30 | 145 [ 155 | 160 | 1,70 | 1 ’72 (}és 2)
224) | 296) | @18)| 540)| 643 | 745 | 836 | €02 | aLn| a33 | a4 | ass | @63 | a7.3) | (7.8 ’
gg;“fj‘:;‘;c’;x 09 | 018 | 023 | 033 043 o051 | 059 | 066 | 072 | 081 | 090 | 1,00 { 1,10 - - - -
samonHE rene? (1,84) | 2,38) | 3.33) | (4,39)| (5,200 | 6,01) | (6,73) | (7.34) | (826) | (9,18) } (10.) | (11,2)
1,0 [ 020 | 026 | 037 | o048 [ 057 [ 066 | 074 | 080 | 090 | 1,00 | 110 | 1,20 - - - -
2,00 | 265 | GINn| @89} 5.8 6,73 | (755 | B8,16) | 9,18) | (162) | (11,)} (12,2)
1,1 | 022 | 029 | 041 | o053 | 063 | 073 | 081 | 090 | 1,00 | 1,10 | 1.2 | 1,30 - - - -
2249 | 296) | 4,18) | (540)| (643 | (7.45) | (826) | (9,18) | (10,2) | (11,2) | (12,2) | (13.3)

! Inst MenkosepHucToro Gerona rpynmet B (cm. n. 2.1) 3xavenus R p; ymeHEIanoT Ha 15 %.

? Ins xepam3uTonepiuto6eToHa Ha BCIyueHHOM NEPIHTOBOM NeCKe 3HaueHUA R p YMEHBILIAT Ha 15 %.
Mpumevanus: 1.JU1% NOpH3OBAHHOTO GeTOHA 3HaueHHA R ) NPUHAMAIOT TAKHMH XKe, KAK [UI% Jierkoro GeToHa, a 3navueHus R py YMHOKAIOT Ha Kodpdumaest 0,7.

2. YcnoBus npuMeHeHus Kodpduumenta ycnosu# paborst 7y, NpuBeliexsl B 1. 3.1.

3. Pacuemnnle conpoTusnenns GeToHa ¢ xo3pdHIMeHTOM yCcroBHi paboTh Y5, = 1,0 NPUHATH no Tau. 13 CHall 2.03.01-84.




Ta6nuna 9 (15)

Tabnuna 10(17)

Qaxrophl, afycnoBARRAOLEE Kosddmument yerosuit
BRefeHyue Koxbpuuments paboTsi GetoHa
ycnoBuit paGoTei
yononsoe WCHEeHHOS
offosHayelne | 3HaYeHHE
1. BeroHHpoBaHHe B BEpTH- by 0,85*
KalbHOM MONIONEHHH (BHI-
coTta Crosi GeToHHpOBaHHSA
Gonee 1,5 m)
2. BeroHupoBaHME MOHQJHT- Thy 0,85

HeIx cronGoB M Kene3o-
OeTOHHBIX KOJIOHH ¢ HaM-
GonplitiM  pa3sMepoM cede-
HHE Mepee 30 cM

3. Nonepemennge 3aMopadas- The Cwm. 1261, 10

BaHMe H OFTaNBaHHe

4. JkcIUIyaTaliug He 3aimn- 1B 085
IMEHHBIX OT CONHEYHOH pa-
AMaMM  KOHCTPYKUMH B
KIHMaTHYeCKOM  nofipalio-
He IVA COTHACHO
CHull 2.01.01-82

5. BeroHHbie KOHCTPY KUK The 0,90

6. BeroMHble  KOHCTPYKUMH Ybio 03+w<]
"3 1Exenoro Gerona wrac-
ca B35 m mume mbo u3
ierkerQ WM MeNnKodep-
Hucralo GeroHa Kiaccs

B25 4 BbHlle

(3HaveHye w —
cMm. 1. 3.14)

7. BetoH nOAA  3aMOHONHUM- B 1,18
BaHuA CTBIKOB  COOpHBIX
3)]eMEHTOB NOPH  TONIMHE
mBa MeHee 1/5 HaumeHb-
ero pa3Mepa CeUEHUs 3fje-
MeHTa H MeHee 10 cMm

* Jin% 3neMEHTOB M3 NOPH3OBAHHOTO GeToHa vp, = 0,80.

Opumevannda: 1. Koappuuuents ycioBuii paGorTsr
GeToHa Mo Ho3. 3—5 MOJMKHM YUHTHIBaTbCA NpH ONpelelleHHH
PacueTHBIX CONPOTHBINEHHH Rpu Ry a MO OCTaNbHEIM NO3H-
MAM — TONLKO TipH onpenencHun R,

2. Koaddpuuuentsl ycnopuit paGoThl GeroHa BBORATCH He-
3aBACUMO ApYr OT HpPyra, HO NpH 3TOM HX HPOM3BeJlcHHe
[eromouast v, (cM. 1. 3.1) | Aomkso 6HIT He Metee 0,45,

6) 0BBIKHOBEHHYI0 apMaTYpHYI0 NPOBOJIOKY fIepHO-
mHueckoro npoduns knacca Bp-I B cBapHBIX cerax u
KapKacax;

00OnyCKaeTcs NPUMEHATs:

B) CTEPXKHEBYI) apMATypy TIepHOIHMECKOTO MpodH-
na knacca A-II u rnagkylo knacca A-] aag nonepensoi
MOHT@KHOA H KOHCTPYKTHBHOH apMartypbl, 3 Takxke B
KadectBe paboucii MPONONBHOM, eCITH OPYTHE BUIBI ap-
MATyphbl He MOTYT ObITh HCTIONB30BAHBI;

T) OGBIKHOBEHHYI0 apMaTypHYI IIPOBOJIOKY Kilacca
Bpl — mna BA3aHBIX XOMyTOB 6anox BBICOTOH HO
400 MM H KOJIOHH.

Kosdpuument ycro-
Buit paborei 6eToHa
Yenosus PacueTHad 3UMHRR | ¥ o FiP¥ HomiepeMe-
SKCINYYaTallhy TeMIepaTypa HOM 38MOPaXKHBAHUK
KOHCTPYKHUHM HapyXHoro H OTTaUBaHMUH U1
Bo3myxa, °C GeToHa
THAXENIOTO § JIeTKOoro
H MeJIKO- | H NOPU30-
3epHHC- | BaHHOIO
TOTO
MonepemenHoe 3a-| Huxe munyc 40 0,70 0,80
MopaxuBanue ¥ oT-| Hinke munyc 20 0,85 0,90
TauBaHue: o MuHyc 40
BKJIIOY.
a) B BomoHackl-| Hmke Muuyc S 0,90 1,00
IeHHOM ¢o-| o MuHyc 20
crosHuM (cM. BIJTION.
po3. 1a Tabn.| Musnyc 5 1 Bhilite 0,95 1,00
4)
6) B ycnosuax | Huke munyc 40 0,90 1,00
m3onuyec- | MuHyc 40 u Boile 1,00 1,00
KOro BOHO-
HACHHICHHA
(eM. mo3. 16
Ta6i1. 4)

NMprameuanna: 1, Pacuernas 3uMHss TeMnepaTypa Ha-
PYXKHOTQ BO3AyXa NpUHEMAaeETCA cormacHo 1. 1.8.

2. fipn npeBbimicHun Mapku GeToHa OO MOPO3OCTORKOCTH
RO cpaBHeHuw ¢ TpeGyemolt cornacHo Tabi. 4 xoaphuMeRTE
HacTosulicit Tabmanmt Moryt Ghith yBenmwenn ma 0,05 coor-
BETCTBCHHO KAKIOH CTyHEHH HPERMINCHHS, OHAKO HE MOTYT
6bITh GolTee eHMHMIEL.

Apmarypy knaccoB A-Ill, AT-IIIC, A-Il u A-I pexo-
MEHIYyeTCA NPUMEHATh B BHJC CBAPHRIX KAapKacos M
€BapHBIX CETOK.

Ilpr oGocHoBaHHM 3KOHOMMYECKOH uenecoobpas-
HOCTH [OMYCKaeTCA NPHMEHATh HEHANpATraeMyio apMa-
Typy KnaccoB A-IV, A-V r A-VI u ux monuduxanui
KayecTBe CXKaTod apmarypsi, a Kiacca A-IV — B
KayecTBe pacTAHyToii. Kpome Toro, R xavectse pac-
TAHYTOH apMaTyphl NOMYCKAETCA NPUMEHAT apMATYpy
kiacca A-IlIB. lpoexTHpoBanue 2eMeHTOB ¢ IpHMeHe-
HHEM apMaTypbi [IepeWHCICHHBIX KIIaCCOB BIMONHACT-
¢ B COOTBETCTBHH ¢ ,,JlocOGHEM MO NPOSK TH pOBaHMIO
ApENBAapHTENbHO HAMPAXKEHHBIX )Kele300eTOHHBIX KOH-
CTPYKIMH M3 THXENBIX ¥ Herkux Gerogos™ (M., ITUTII
Tacctpos CCCP, 1986) .

B KavecTBe KOHCTpYKTYHBHON apMaryphr ere306e-
TOHHBIX KOHCIpDYKHMil AONMYCKaeTcs TAKXKe MNpHMe-
HATH 0GBIKHOBEHHYIO IIAAKYIO NPOBONOKY Kiacca B-1.

NMpumeuanus. 1. B Hacrosmem [Tocobuu nenosnb3yer-
CE TepMHH ,,CTepXeHb’ IS 0Go3HaweHHS apMaTyphl moGoro
AuaMeTpa, BHAA M NMPOoHIA HE3aBHCHMO OT TOFQ, NOCTaBdeT-
€4 OHa B HPYTKAaX HAM MaTKax (GynTax).

2. B obo3HaueHHe CTepXHEBOM apMaTyphl kmacca A-II cre-
IMANBHOTD Ha3HauYeHuR pobaenserca 6yxBa ,,c” — Ac-I].

2.15(2.20). B xOHCTPYKIMAX ¢ HeHanpaAraemoii ap-
MaTypoil, H4XONMAIMXCA INOJ [aBlIeHHEM ra30B MWIH
WHOKOCTEH

cnedyer npeuMyecTeeHHO NPUMEHATS

a) CTepxHeBYIo apMarTypy Kiaccos A-1l u A-l;

13
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Tabnuua 11 (18)

Beror Hava mibie MODy?H yiipyTocTs Setona £, 107° . MIla (kre/om®), mpu Knacce 6eTORa IO IPOYMOCTH Ha CKATHE
B2.2 B3.§ ‘ BS B7.5 Bl10 B12.5 BiS [ B20 B2S B30 B35 B40 [ B45 { BS50O BSS B60
' t
Taxermitt l i ]
eCTeCTBEHHOTO TBEPLEHRS - 9.5 | 130 16.0 18.0 210 23.0 27.0 30,0 32,8 34,5 36,0 37,5 39,0 39,5 40,0
(96.9) | (133) | (163)  (184) | (214) | (239 \ (275) | (306) | (331) | (352) | (36T) | (382) | (398) | (403) | (408)
NOIBEPrEYTHIE TemnoBoM obps-| — 8.5 11.5 | 145 160 19.0 20,5 | 240 27,0 29,0 31.0 32,5 34,0 35,0 35,5 36,0
6OTKe NpE ETMOCHEPHOM N&B- (86,7 | (117 | (148) | (163) | (194) | (209) | (245) | 27%) | 296) | (316) | (332 | (347) | (357) | (362) | (367)
ICHUH | [
Menka3aepHEy CThIN [Py I } ‘
A — eCTeCTBEHHOIO TBepleHK# - 7.0 16,0 ¢+ 135 155 17,5 19.5 22.0 24.0 26,0 275 28,5 - - - -
(714) | (1€2) | (138) ' (15® (178) | (199) (224) (245) (265) (280) (291)
NOXBEPrEYThIK Temiopo#t of-| ~— 6.5 ‘ 9,0 | 125 | 14,0 18,5 17.0 20,0 218 23.0 24,0 245 - - - -
paboTKe OPH ETMOCHEPHROM {66.3) (92) (127 (143) (158) (173) (204) 219) (235 (245) (250)
AR TeHUK |
b — eCTeCTBeHHOP®O  TBepleHMS| - 6.5 9.0 12.5 1 14,0 t 155 17,0 200 21,8 23,0 - - - - - -
L (66.3) (91.8) 127N (143) (158 (173) (204) 219 (235
NogBeprHyTHIE Temiopokt of- - 5.8 8,0 118 13,0 1435 155 17,8 19,0 20,5 - — - - - -
peboTke mpK aTMoChHEpPROM ($6.10 | (81.6) | (117 (133 (148) = (158) (178) (194) (209)
2B eHUM | )
B — 2pTOKMABHOI'O TBEDISHKS - - - - - ~ 16,5 18.0 19.5 21,0 22.0 23.0 23,8 24,0 245 25,0
(168) (184) (199) 14 (224) (235) (240) (245) 250) (255)
JlerkuR W NOPK30BAHHBIR MapKE IO '
cpemiell ITIOTHOCTH D !
800 40 1 45 | 50 5.5 - - - - - - - - - - - -
(40.8) 4593 $1.0 (56,1)
10060 5,0 55 ‘ 6.3 7.2 ‘ 8.0 8,4 - - - - - - - - - -
(51,00 ‘ (56.1) (64.2) (73.4) l (81.,6) (85,7
1200 6,0 6,7 7.6 8,7 9.5 10.0 10.5
(61.2) (68.3) 71.5 (88.7) (96.9) 1od 10N
1400 7,0 7.8 8.8 10.0 11,0 11,7 12,5 138 145 15,5 - - - - - -
(71.4) | (79.5) | 89.7)y (10D i (119 (127 (138) (148 (158)
1600 - 9.0 10.0 11.5 125 13.2 14.0 183 16,5 17,8 18,0 - - - - -
t91.8) (102 (117 azn (135 (143 (158) (168) a8 (184)
1800 - - 11.2 130 14.0 14.7 ( 15.5 17.0 18,5 19,5 20,5 21,0 - - - -
(114 (133 (143 (150 (158) (173 (189 (199 (209) (214)
2000 - - - 145 | 160 | 170 | 180 | 195 | 210 | 220 | 230 | 235 - - - -
(148) (163) a7 | as4 (199 Q14) (224) (235) 240)

HpumeuarEsa | [pvImbl MeTKOIEDHMCTOrO OeToHa MpUBeleHn B I 2 1

2. JL78 TerKoro ¥ DOPHE3OBaHHOIO OeTOHOB [Py HPOMENKYTOWHBIN 3HAYSHHA\ MAPOK M0 CpeIHeH [ITOTHOCTH HaYaTbHBIC MOLY.TK YTIPYTOCTH NPHHEMAEKT 00 SHHeHHOM HHTepIONAUMK

3. I1q rerkoro ¥ MOPK3OBEHHOTO GETOHOB 3IMeYcHMS £} IaHbl IPH IKCILTY 2TAUHOMHON BeCOBOH BISKHOCTH w. COCTaBIALIIeH 118 6eToHa KIacca B12,5 K Bhiilte — 5 %, xiacca B10 u Hke —

10 % Ecau x1a OeroHoB KTacca BI10 B HEOKe BeCOB2d BYaXHOCTP KOHCTPYKUEH m . ompeletexas cornacto CHwIl [I-3-79**, cymecTsenso mpepbiuaer 10 %, 3Hauenus £p OpH HeoSXOOUMOCTH
MOXHO RECKOMBKC VBEIHIMTE, ompeletis Ex 0o Ta61 [l mpH yCIoBHOR MapKe mo CpeXHefl TTOTHOCTH. paBHOM D (100 +w) /110 (roe D — npuHATas MapKa o CpeXHed mioTHOCTH)

4 lns TKenoro SeToHa. NOIBEprHYTOro aBToK1aBHo# 06paboTie, 3Haverus £y , ykasanunle B T261 11 119 GeToR2 eCTECTBEHHOTO TBepUeHMA. CTeTy eT yMHOXaTh Ha KoxbdummeHT 0,75.

$.1n% He FAUMINCHHLIA OT CONHEYHOR PaIMaKH KOHCTPYKIUKE, NpeIHa3Ha%eHHBIN T8 paboThl B KTHMAaTHIeCKeM monpaioHe [V A cornaco CHuIT 2 01.01-82, 3navenms £, ykasaHEble B
Tabn 11, cnemver yMAGXkK2Th Ha Koabduurent 0.85
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Ta6nrna 12 (npun 1)

L Y CNOBUS 3KCINTYRTAIME KOHCTPYKUMY NPE HArpYy3Ke
E ; CTaTHYecKoR NKHAMIYEeCKOR ¥ MHOIMOKPRTHO NMOBTopAICMmIeHics
Bun apMaryphl Knacc Mapka | Jmamerp — v
¥ HOKYMEKTHL, apMaTyphl CTaNK apMaTyYpHL, Ha OTKPRITOM BO3HVAE K B HEOTAINTHB aeMbD: Ha OTKPHITOM BO3AVXE B B HEOTAIUTHBAEMbIX
pernaMesTHPYOLHe MM 1[ B CTAIDIH- 3MAHUKX IPH pacuernol Temmeparype,  C B OTaIIH- 30aHKA\ NpH pacueTHolt TeMneparype, °C
€¢ KauecTBe | BaeMbDL — BaeMbIX '
| 3MAHKM. | 0O MHEYC |  Hike HKXe HHKe 3MAHKAX | DO MMEYC | HHKE HIEKE HEXKe
30 sxmow. | muptye 30 | muEy ¢ 40 MmuEYC 5SS 30 pxomow,, Mumyc 30 | MuHYC 40 MHEHYC 55
5O MKF}C | IO MHHYC| 10 MHNYC IO MHHYC | B0 MEHYC IO MHHYC
J 40 pomoy | S5 BIRUL 70 BKINU 40 Aoy | 55 BTN 70 pxoTI0w
CrepxHeBasi Tropf4YeKaraHas  A-l Cr3en3 6—40 - ' + - - +1 - - - _
rmanxkax [OCT §781-82 x Crimc3 6-40 ' - + + - - + + - - -
TOCT 380~-71 Cr3xm3 6-40 ' > > - - — - " _ _ _
BCricend 6-40 | - + + + + + + + + +
BCT3“C;2 6“"40 * + + - +* + + — —_
BCr3xn? l 6-40 - + l - - - + + - - -
BCr3lmel i 6-18 + + + | + +! + + + + +1
| S|
I
CrepxHepas ropguexaraias) A-ll BCrscn? 10-49 - + + +! +! + + +! - -
TEPHONMUECKOre  NpoduIs, BCrime2 L 10-16 - + + +! - i + + +1 - -
rOCT §781-82 | I 18-40 + + - - + +! - - -
| 18r2C 40-80 - + + + +1! + + + + +!
Acll | 1017 _lo-32 | . . . . s R . N . .
A-TI 35TC | 6-40 + + + +1 - + + +1 - -
25T2C | 6-8 ] + + + + + + + + + -
i 10-40 - + + + +! + + + +! -
| 32T 2Pne e-n \ . . + 41 - + + +1 - -
| ,
| |
Crepanepas  Tepmomerany-| AT-TEHC | BCrSme: 10-22 - > + #t - + + #! - -
YeCKH Y IpOYHEHH&X I[SPHO- BCrSen
mwyeckoro upodikiL. {
roCT 10884-81 i
|
OGbIKHORB eHRAS apuarp-pmi Bp-1 l - 3-8 + + + + + + + + + +
OpGBONOKE  DEPHOIHYECKOT0
EPOPERS. rOCT 6727-80

! JomycKaercs MpEMERSTh TONBKO B BEIAHLIL KAPKACAX K COTKAN

[lpumevarnus | Brabammue 3HaK ..+" O3HA%&eT JONYCKAETCA. 3HEK ..~ — He DOMYCKaeTcs

2. PacuerHas TemnepeTypa DPHHHMSETCH COIIACHO yKasaHMEM IL 1.8

3. B nagno#t Tabmure Karpy3KH CHEXYeT OTHOCHTD K JHHEMHYECKHM, €CTH J0IR ITHX HAPY3IOK IPH pacuere KOHCTPYKIMH 110 Npoukocts npepbiltaeT 0,1 CTaTnyecKolt HA'PyIKH; K MHOTOKPATHO
HDOBTOPAONKMCE — HEIPYIKH, HPK KOTOPBIL Tpeb) eTCH pacuer KOHCTP Y KUMH Ha BhIHOCTHBOCTE



Ta6nuua 13 (npun. 2)

PacueTHas TemHAepaTypa, ° C
XapaxTepHCTHK2
3&:0!2@.@-11‘113 meraneft Ho Musyc 30 BKIOY. Hixe MuHyc 30 ao MaHyc 40 Bmon.
MapKa cTani | TonmumHa Npoxata, | MapikacTand | TOAUHA OpOKATa,
no I'OCT 380-71 MM no T'OCT 380-71 MM

1. PaccurniBacMble HA YCHIHMS OT HATPY30K:
a) CTaTHYeCKHX BCr3kn2 4-30 BCr3nc6 4-25
6) mMHAMMYeCKHX M MHOIOKPAaTHO NOBTOPS- BCr3nc6 4-10 BCrt3nc6 4-10
OLMXCH BCr3I'ncs 11-30 BCr3I'ncs 11-30
BCr3cns 11-25 BCr3cns 11-25
2. KoHCTpyKTHBHEIE (He pacCUMTRIBAGMbLle HAa CHJIO- BCrixn2 4-10 BCr3kn2 4-10
BbI€ BO3UCHCTBHSA) BCr3xm2 4-30 BCr3xm2 4-30

Mpumevanua: 1. PacueTHad TeMIepaTypa NPHHHMaeTCH COMTIACHO YKA3aHMAM 1. 1.8,
2.Tipu TpMMCHEHHH HH3KONErupoBaHHofl cTanu, Hanpumep, Mapok 10T'2C1, 09T2C, 15XCHJL, a Taroke NP pacueTHOM TeMmepaType
mixe Muryc 40 ° C rIGOp Mapiu CTaii M 3/1eKTPOMIOB WIS 3AITIANHLIX eTanell CelyeT NPOU3BOIHTH KAK UL CTAMBHEIX CBAPHEIX KOH-

cTpyKuMil B CoOTBeTCTBAM C TpeGopanusmu CHull I1-23-81.

3. PacyeTHBIC CORPOTHBJICHHA CTANH YKa3aHHBIX MapOK NPHHEMANTCRK cornacHo CHuIT I11-23-81.

Ta6nuua 14 (19,20)

Bun u xnace apmMarypn

HopMaTHBHEIE CONPOTHRCHUSA
PacTKeHHIo R gp M pacHeTHbIe
CORPOTHBIICHUS PaCTDKEHHIO
IS ApeHeNBREIX COCTOSHMUH
BTOpo# rpymmt R ser,
MIla (xre/cm?)

Bun 1 xnace apMaTypH

HopmatuBHLIe conpoTHBReHUS
PacTsoKeHNIo R g, 1 pacueTHble
CONPOTHRIIEHHA paCTIKEHIEO
V1S BpenebHBIX COCTOAHAMN
BTOpO# rpymus! R cer,
MIla (xrc/cm?®)

CrepxHeBas KIIaCCOB:

Ipoponounas knacca Bp-l

Al 235(2400) AHAMCTPOM, MM:
ATl 295(3000) 2 3(1)? gfgg;
A-NlIu AT-IIIC 390(4000) 5 395 (4050)
Ta6nuua 15(22,23)
PacuerHble ConpoTMBIIEHHA apMaTyphi AL MpelenbHBIX COCTORHIMH
nepso#t rpymmel, MIIa (krc/cm?)
Bun B xnacc apMarypul PACTAKEHUIO okamo R,
NpOAOILHON nonepewiol (XoMyToB u
R OTOTHYTRIX cTepiHel) R,
CrepxHenas KIsccoB
Al 225(2300) 175 (1800) 225(2300)
A-lI 280(2850) 225 (2300) 280 (2850)
A-lll mamerpoMm, MM:
6-8 355(3600) 285 (2900) * 355 (3600)
10-40 365 (3750) 290(30Q0) * 365 (3750)
ATINC 365 (3750) 290(3000) * 365 (3750)
HpoBonounas knacca Bp-1l mamMeTpoM, MM:
po 3 r e1po 375(3850) 270(2750) ; 300(3050) ** 375 (3850)
4 365(3750) 265 (2700) ; 295 (3000) ** 365 (3750)
5 360(3700) 260(2650); 290(2950) ** 360(3700)

* B cpapHBIX KapKacax [UIA XOMyToB 43 apmatypsl kaccop A-HI u AT-IIIC, maMeTp KOTOPEIX Metiee 1/3 maMeTpa NpoROMBHBIX
CTepxiett, 3Havenus R, NpUHRMaloTcs pasHEIMH 255 MIla (2600 xrc/cm?).

** Ting ciyyasd NpHMeHEHAS B BA3SHBIX KapKacax.

16



donycxaercsa npUMEHATs:
6) crepxueByio apmartypy KiaccoB A-III u Ar-IIIC;
B) apMmaTypHyI0 IIpOBOJIOKY Kitacca Bp-I.

2.16 ((2.23). Mpu sbiGOpe BUAa ¥ MApOK CTaNH JUIA
apMaTyphl, YCTaHaBIIHBa€MOii TIO pacyeTy, a TaKKe Mpo-
KaTHBIX CTaICH I 3aKJIafHBIX JeTayieidl AOJKHbI yuH-
THIBaThCSA TEMIEPATYPHBbIE YCIIOBHA 3KCIVTYaTALUMH KOH-
CTPYKIMIE ¥ XapaKTep UX Harpy>xeHus CorracHo Tabm. 12
u13.

B K/mMMaTHYeCKHX 30HAaX C pacyeTHOil 3UMHEN TeM-
neparypoit miwke Munyc 40 °C npn npoBeNeHUH CTPOH-
TeBHO-MOHTOXKHBIX PaboT B XONOOHOE BpemsA roaa
Hecylas CrnocoGHOCT B CTAIMU BO3BEACHUA KOHCTPYK-
LIMH C apMaTypo#, AOMyCKacMOH K MPUMEHECHHIO TOJIb-
KO B OTAalUMBaeMbIX 3MaHMAX, NOJDKHa ObITh obGec-
NevYeHa UCXOAA H3 PacCueTHOTO CONMPOTHBIICHUA apMaty-
pl ¢ noHmwxatoM ko3ddummentom 0,7 1 pacueTHoil
Harpy3kH ¢ Ko3ppHuumeHTOM Hale)XHOCTH 11O HarpysKe
7f =1,0.

2.17 (2.24) . na MoHTAXHBIX (MOABEMHBIX) METENb
3MEeMEHTOB COOPHBIX KeNe300eTOHHbIX H OEeTOHHBIX
KOHCTPYKIM#M JOJIXKHA IPHMEHATBCA FOpAYeKaTaHas ap-
marypHas cranms stacca Ac-Il mapku 10I'T u knmacca
A-I mapok BCr3cn2 n BCr3nc2.

B cnyuae, ecnM BO3MOXEH MOHTaX KOHCTPYKIMiA
MpH pPacueTHOH 3HMMHEH Temlieparype HHXKE MHHYC
40 °C, 1115 MOHTAXHBIX METENb HE AOMYCKACTCA IpUME-
HsATh cTasb Mapku BC13mc2.

HopmaTHBHEIe H pacyeTHble
XapaKTePHCTHKH apMaTypbl

2.18 (2.25) . 3a HopMaTHBHbIE COPOTHB/IEHHA apMa-
Typel R, NPUHUMAIOTCA HauMeHbIMe KOHTPOJIHPY-
eMble 3HAYeHUA

IS CTep>KHEBOR apMaTypbl — (PU3IMUECKOTO Nperena
TEKYUeCTH;

A OGBIKHOBEHHO apMATypHOH MPOBOIOKW — Ha-
npsAxeHus, paBHoro 0,75 BpeMEHHOIO CONMpPOTHBIIEHUA
paspaiBy.

HopMmaruBHble conpotuBneHus R, [na OCHOB-
HBIX BHMIOB HeHANpATaeMoil apMaTyphl IpUBeIeHbI
B Tabun. 14.

2.19 (2.26) . PacueTHble COMPOTUBNIEHWA apMaTypbl
PACTSDKEHMI0O ¥ CXaTHI0 COOTBEICTBEHHO Ry u Ry
OIS IpeflenibHBIX COCTOAHMA IIepBOH IPyMIIbl Onpeniesns-
JOTCA TMyTEM [ENCHUA HOPMATUBHBIX COMPOTUBIICHUH
Ha Ko3(pUUMEHTbI HAZEXHOCTH IO apmarype 7Y,
IIpYHMMaeMble PaBHbIMH :

a) I CTep)KHEBOW apMaTyphl KJIaCCOB !

AduAdl . ..o oo 1,05
AT-IIIC i A-III puamerpom 10-40 MM . . . . . 1,07
A-III tnaMetpoM 6-8 MM . . .. ... .. ... 1,10
6) mna npoBonouko# apMarypsl knacca Bp-I . . . 1,10

PacueTHple CONMpOTHBIIEHUA aPMATYpPhl PACTSXEHHIO
[N1A TIPE[CTIbHBIX COCTOAHMI BTOPOH TPYRMbI MpPHHHU-
MaIOTCS paBHbIMK HOPMATHBHBIM COMPO14BIICHHAM.

PacyeTHble CONMpOTHBNEHHMsA apMaTyphbl pacTsKEHHIO
U CKaTHIO, HCTIONb3yeMble TIpH pacyeTe 110 IpeiebHbIM
COCTOSHMAM IepBOH TpYIIbI, NpUBeHeHsl B Tabn. 15,
a Npu pacueTe NO IpenebHBIM COCTOSHMAM BTOPOH
rpynmsr — B 1261. 14.

2.20 (2.28) . PacueTHble CONPOTHBIIEHUA NONEPEYHON
apMartypbl (XOMYTOB M OTOrHYTBIX CTepxkHei) Ry,

CHIDKAIOTCSL 10 CpaBHeHMI0 ¢ Rg NMyTeM yMHOXXEHUA
Ha Ko3dPunmenTs! yenopuik paboTs: Yg; U Vgz !

a) He3aBMCHMO OT BUJa M KJjacca apMarypbl —
Ha Ko3dduuueHr Yg; = 0,8, yWMrbIBalOLMA HEpaBHO-
MEpHOCTb pacHpefiefieHHs HANpAXEHWH B apmatype
1O IHHE PacCMAaTPUBAEMOTO CEYCHHSA;

6) mia crepxHeBoil apmaTtypel KknaccoB A-Ill u
AT-IIIC nuamMerpom MeHee 1/3 muaMeTpa MpOROJIbHBIX
CTepiKHe#l W Oy MpOBOJIOYHON apMaTypnl Knacca Bp-1
B CBapHBIX Kapkacax — Ha Koad¢HmmeHT 7, =0,9,
YYHTBIBAIOIIMA BO3MOXHOCTh XPYNKOIO pa3spylllcHHs
CBapHOTO COCIHHEHHUA.

PacueTHble conmpotuBieHust Rg, C y4eTOM yKa3aH-
HBIX KO3¢}HUMEeHTOB yclioBHi paGoTl Y5y H Vg2
TipuBeleHsl B Ta6n. 15.

Kpome TOr0, mpH pacroNoXeHny pacCMATPHBAEMOTO
CeYeHHsA B 30HE AHKEPOBKM apMaTyDbl pacueTHble CO-
nportusnenua Ry % Ry, yMHOXawIca Ha Kodbduument
ycnopuit paboTel 7., YIMTHIBAIOIMA HEMONHYIO aHKe-
POBKY apMarypsl ¥ ONpeAensieMblii coryiacHo M. 3.44.

Iina snementoB M3 nerkoro GeroHa knacca B7.5
H HWKEe pacyeTHble CONpPOTHBICHHA Rj, NomepeuHoH
apMatypsl knaccoB A-I u Bp-l ymHoxalorcs Ha kxo3ad-
¢buument ycioswmit pabotsr 7, =0,8.

2.21 (2.30) . 3nayeHnss MODYJifA YNPYrOCTH apMary-
pb1 Eg IPUHUMAIOTCA paBHBIMH IUIA apMaTyphl KNacCoB:

A-lu Al .. .. 210000 MIa (2 100 000 krc/cm?)
A-lllg AT-IIIC . 200000 ,, (2000000 , )
Bpl ....... 170000 ,, (1700000 , )

3. PACYET BETOHHBIX
W XEJIE3OBETOHHBX 3JIEMEHTOB
110 NPENEJBHBIM COCTOSHUAM
MEPBOW TPYIIbI

3.1./na yvera BIMAHWA [IMTENBHOCTH HOEHCTBHA
HAaTpy30K HAa INpPOYHOCTb GeroHa pacueT GETOHHBIX M
XKeJle300eTOHHBIX JNIEMEHTOB MO IPOYHOCTH B oGLueM
Clly4ae nNpOn3BOIUTCA:

a) Ha fIelCTBHE TNOCTOSAHHBIX, [UIMTENbHBIX H
KPaTKOBpeMEHHBIX HArpy3oK, KpOMe Harpy3oK He-
HPOJOIKUTENIBHOrO [CHCTBHA (BETPOBBIX, KPaHOBBIX,
OT TPAHCMOPTHBIX CPEICTB, BOBHHUKAIOLWMX IIPH H3CO-
TOBJIEHMH, TPAaHCIOPTHPOBAHUM H BO3BEHEHHM,H T.1L.),
a TaKXe Ha JeHCTBHE OCOOBIX HArpy3oK, BbI3BaHHBIX
nedopmMalMAMU NPOCALOYHBIX, HAGYXAalOIUMX, BEYHO-
MEep3/IbIX U NMONOGHBIX IPYHTOB; B 3TOM Ciy4Yae pac-
YeTHBIC COTPOTUBIIEHNA GETOHA CKATHIO M PACTSDKEHHUIO
COOTBETCTBEHHO R, M R, NpHHHMaloIca MO TaGi. 8
apH vy, = 0,9:

6) Ha meHCTBHe BCeX HAarpy3oK, BKIIIOYas HAarpy3KH
HEMpOJOIDKUTENLHOTO OeHCTBUA; B 3TOM Cllyuae pac-
yeTHple cONMpoTuBNeHUA OeroHa R, u Ry, mpuHuMa-
10TcA 1o 1abn. 8 mpH v, = 1,1%.

Eci KOHCTPYKLMSA 3KCIUTyaTHPyeTICA B YCIOBHSX,
GnaronpuATHBIX 1A HApPacTaHHA NPOYHOCTH GeToHa
[ TBepene nOm BOOOH, BO BIAXHOM IpyHTE WIM
IIPH BJIAXKHOCTH OKpY’Kalolllero Bo3AyXa cBbiuie 75 %
(cm. m. 1.8)], pacyer mo ciyyaio ,,a” HPOU3BOOMTCA
opy vp, = 1,0

* Ecnu npd ydyeTe oCOGBIX Harpy3oK, COITIACHO YKa3aHHAM
COOTBETCTBYIOLMX HOPM, BBOIMTCA MOMOJIHHTENBHbI KO-
¢$uuMeHT ycnoBHM paGoThl (HanmpuMep, IpH ydere ceicmuvec-
KHX Harpy3ok), IpUHUMAeTCH vp, = 1,0.

17



YcnoBue MPOYHOCTH AOIDKHO YNIOBJIETBOPATLCA NIPH
pacuere Kax o ¢iyyalo ,,a”, TaK H Io ciyvao ,,6”.

Iipn OTCYTCTBMM HAarpy3oK HeNpPOJOJKKTENIBHOrO
JIeHCTBUA, 4 TaKXe aBapHIHBIX pacyeT MO MPOYHOCTH
NPOH3BOMTCS TOJNHKO IO CIYYal ,,a”.

Ilpy HaIMYMM Harpy3oK HeNPONOIDKHTENIBHOIO
ZeilCTBUA WK aBapUHHBIX PacyeT IPOM3BOOMICA TOIIBKO
1o CITyvalo ,,6”, eCl BBIONHACTCA yCTIOBKE

Fy < 082F, (1)

rne Fy — ycume (MomenT M, momepeunas cuna
Qp unu NpopoNsHas cwia Np) 0T Harpy-
30K, HCHOIb3YEeMBIX NIPH pacuere MO CIIy-
yar ,,a”°; OpH 3TOM B pacueTe CeueHWi,
HOPMaIBHBIX K MpOMONIBHOH OCH BHe-
UEHTPEHHO HATPYXXEHHBbIX 3IIeMEHTOB, MO-
MEHT M| NpHHUMaeTCa OTHOCHTENBHO OCH,
npoxofsuleii Yepe3 HauGoriee pacTAHYThIA
(wim  MeHee CXaTblif) CTepXeHb apMa-
Typsl, a [IA GCTOHHBIX 3ME€MEHIOB —
OTHOCHTENIbHO DACTAHYTOM WIM HauMeHee
CKaTOH IpaHy;

Fj; - ycunmue oT Harpy3ok, MCHONb3yeMbIX HpH

pacueTe o ciyyvai ,,6”,

Jonyckaercss NpOM3BOOMTD pacyeT TONBKO IO
cnyyan ,,6” M npu HeBbImONHeHMH ycnoBus (1), npu-
HMUMAasA pacueTHhle CONpOTUBJICHUA OetoHa Ry u Ry,
(mipr  7p, = 1,0) ¢ xodpouumentom vy =
= 0,9F/F; <€ 1,1

s BHEUEHTPEHHO CXKATBIX 3/TEMEHTOB, PaCCHHTHI-
BaeMblX [0 HenehOPMHUPOBAHHOH CXeMe, 3HAYCHHA
F| u Fy; MoxHO ompenenats Ge3 yueta mporuba anme-
MeHTa.

st KOHCTPYKIMM, SKCIUTyaTUPYEMBIX B YCIIOBHAX,
GnaronpuATHBIX [IA HApacTAHMA NpPOYHOCTH GeToHa,
ycnoBue (1) npuoGperaer Bupg F; < 0,9 Fy, a ko3d-
duiment vy = Fyy/ Fy.

PACYET BETOHHBIX 3JIEMEHTOB 1O NPOYHOCTH

3.2(3.1). Pacyer no npouHoctM GETOHHBIX INEMEH-
TOB KOHCTPYKUMH HOJKEH NPOH3BOOMTHCA UIA cede-
HWil, HOPMAJIbHBIX K MX NpoHOJbHOH ocu. B 3aBucu-
MOCTH OT YCJIOBHH paGOThl 3JIEMEHTOB OHH PacCUMThI-
BawTcsa 6e3 yueTa, a TaKXKe ¢ yYeTOM CONPOTHBJICHHA
6eTOHA pacTAHYTOH 30HBI.

Be3 yuera conporuByieHns 6eTOHa pacTAHYTOH 30HBI
TIPOM3BOMMTICA PpacyeT BHELUEHTPEHHO CXKaThIX 3Jle-
MEHTOB, YKa3aHHpIX B II. 1.7a, NpHHHMAasA, YTO JOCTH-
J)KeHHe TIpelelIbHOrO COCTOSHMA  XapaKTepPH3yeTCs
pa3pylueHseM cxatoro GeToHa.

C yueToM CONMpOTHBIIEHHA OETOHA PacTAHYTOH 30HBI
NpOM3BOIMTCA PacyeT NEeMEHTOB, yKa3aHHbIX B 1. 1.76,
a TaKXe MEeMEHTOB, B KOTOPLIX HE AONYCKAalTCA Tpe-
UWMHBl 10 YCIOBMAM IJKCIUIYyaTalMM KOHCTPYKIHH
(3meMeHTOB, MOOBEPraloIMXCHA  [aBJIICHHIO  BOJBI,
KapHH30B, HapanetoB u ap.). IIpu stom npunnmaertcs,
YTO JOCTDKEHME NpelesIbHOrO COCTOAHMSA XapaKTepH-
3yerca paspymeHHemM GeTOHa pPacTAHYTOH 30HBI
(noABNEEHEM TPELIHMH) .

B cny4ac, Korga BO3MOXHO 0Opa3oBaHHE HAaKIIOH-
HbIX TpeuwHH (HanpHMep, JNEMEHTBI ABYTaBPOBOIO U
TABPOBOIO CeYeHHH NpPH HATHYAYM MOMEPEYHBIX CHIT),
[OOJDKEH TPOM3BOOMTHCA pacyeT GETOHHBIX 3EMEHTOB
u3 ycnosua (13).
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KpomMe TtOro, folkeH npoOH3BOJMUTBCA pacueT le-
MEHTOB Ha MeECTHOE CXarde (CMATHE) COrJIacHo
m 3.93.

Blienel-n‘pemlo CXKaThI€ JICMCHTBI

3.3(3.2,1.21). Ilpn pacueTe BHEUEHTPEHHO CXKAaTbIX
GeTOHHBIX NIEMEHTOB OOKEH HPUHHMAThCA BO BHHMa-
HHEe CIIyYaiiHbifl IKCLEHTPHUCHIET MPOFOJILHOTO YCWIMA
¢,, O0yCnOBNIeHHbIA He YUTCHHbIMH B pacuere ¢axro-
paMH. IKCLEHTPHCHTET €, B o6GOM cilyyae MpHHMMA-
eTCA He MEHee:

1/600 maubl 3TIEMEHTA WIH DPACCTOAHMA MEX/Yy ero
CeYeHUAMH, 3aKPETUIEHHBIMH OT CMELLCHHUSA

1/30 BBICOTBI CEUEHHS;

10 MM (mast CGODHBIX 37IEMEHTOB [P OTCYTCTBMH
APYTHMX IKCMePHMMEHTANbHO OGOCHOBAHHBIX 3HAYEHHIA
e,).

15 J7IEMEHTOB CTaTHYeCKH HEONpPENE/MMbIX KOH-
CTpYKIMA (HalpuMep, 3aLIEMICHHBIX 10 KOHUAM CTeH
HIH CTONGOB) 3HayeHHe IKCUEHTPHCHTETa MpOAONBHOM
CHIIbI OTHOCHTENBHO UEHTPA THKECTH IpPUBEAEHHOTO
CeUeHHA €, NMPHHMMAEeTCH PAaBHHIM 3HAYEHHIO 3KCIEH-
TPUCHMTETa, IONIyYEHHOMY M3 CTaTHYeCKOTO pacuera
KOHCTPYKIMH, HO He MeHee €.

B ameMeHTaX CTaTMYeCKH OMpEMENTMMBIX KOHCTpYK-
UM IKCIEHTPHUCHTET €; HAaXOOMICA KaK CyMMa 3KC-
LUEHTPUCUTETOB — ONpEeHensaeMoro M3 CTaTHYecKOro
pacyeTa KOHCTPYKILHMHU U CITy4aifHOTO.

3.4(3.3) . IIpu ru6xoctu 3nemenToB lo /i > 14 (mia
HpAAMOYTONBHBIX cevenuit nipu lo /i > 4) HeoGxomumo
YUMTBIBATh BAMAHHE Ha MX HeECYINYyl0 CHOCOGHOCTH
nporubos B IUNIOCKOCTH IKCLIEHTPUCHUTETA IPONONIBHOIO
YCWIMA H B HOPMAlbHOH K HEH IUIOCKOCTH IyTeM
YMHOXEHUA 3HaueHWi €, Ha KodbduimeHT 1 (CM.
n.3.7). B cayuae pacuera M3 IUIOCKOCTH 3KCLUEHTpH-
CHTETa MPONONBLHOTO YCHWIIHA 3HAYCHUE €y MPUHHMaeTCA
paBHbIM 3HaYeHHIO CITyYaliHOFO SKCIEeHTPHCHTETA.

TpuMeHeHHe BHEUCHTPEHHO CKATbIX GETOHHBIX 3Jle-
MEHTOB (3a HCKITIOYEHHEM CIYyYaeB, MPEAYCMOTPEHHBIX
B N.1.76) He NONMYCKAaeTcA NpHM IKCUEHTPHCHTETaX
MPWIOXKEHUA MpOJOJIbBHOW CHIIBI C YYeTOM Hpornbos
€o 7, NPEBbIILIAIOINX :

a) B 3aBUCHMOCTH OT COYETaHK S HATPY30K:

npH OCHOBHOM COYETAHHM . . . . . . . . . 09y
,» 0coBom b e e e e e . 095y
6) B 3aBHCMMOCTH OT KJ1acca GeToHa:
npH knacce Bl0ussiue . .. ...... y-10
s BlLSunBHxe ........ . y=20

(30eCh ¥ — paccTOsHME€ OT LEHTPa TAKECTH CeYEHHS
no HauGoree CXxaTOro BoJIOKHAa GeTOHa, MM) .

3.5(3.4). Bo BHEUEHTPEHHO CXKaThIX GETOHHBIX 3€-
MEHTax B CIIyYasX, YKa3aHHbIX B 1. 5.122, HeoGxoaumo
upedyCMaTpHBaTh KOHCTPYKTHBHYI0 apMaTypy.

3.6(3.5). PacueT BHELEHTPEHHO CXaTbIX GETOHHBIX
JIEMEHTOB JIOIDKEH MPOH3BOOMTbCA 6e3 yuera pacTd-
HyTOro 6€TOHA U3 YCIIOBHA

N < Ry A4,, 03

rae A, — Wiowans CXarod 30HBI OeTOHa, ompefe-
JiAeMast U3 yCIOBHA, UTO €€ UEHTP TAXECTH
COBMajiaeT ¢ TOYKOH NMPWIOXKEHHA paBHO-
AECHCTBYIOWIEH BHEIHUX ¢H (4epT. 1).
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Yepr. 1. CxemMa ycunsit ¥ 3Mo0pa HaNpAXKEHHH B MONEPEYHOM
CeYCHHH BHELEHTPEHHO CKaToro GeToHHOro 3neMeHTa Ge3 yyera
COnpoTHB/IeHHA GETOHA PacTAHYTOH 30HBI

1 — UEHTp THAKECTH IUIOIAAM CKAaTo# 30HLI; 2 — TO Xe, IIO-
LAY BCEro CeueHus

A 3meMeATOB NPAMOYTOJBHOTO CEYEHHS Ay Ompe-
Jiensiercst no popmyie

Ab=bh(1—2—;°—n—). 3)

BHeueHTpeHHO CkaThbie GeTOHHBIE 37IEMEHTHI, B KOTO-
PBIX NOABJICHHE TPEILMH He JOIyCKAeTCA IO YCIIOBHAM
aKCIlyaTamy (oM. IL 3.2), He’aBHCMMO OT pacuera
u3 ycnoBus (2) nomkHel GITh MPOBEPEHbI C YYETOM
CONpOTABNIeHUA 6eTOHa PacTAHYTOH 30HBI U3 YC/IOBHSA

Ry W
N< Zbt7Pl (4)

€gnN—7r

1A 37IeMEHTOB NpPAMOYTONBHOIO CEYEHHs YCTIOBHE
(4) umeer BAR

v LTSRy bR ©
6eo M — v
h

PacueT BHEUEHTpEHHO CXKaTbIX JJIEMEHIOB, yKa3aH-
HeIX B I 1.70, [mO/DKeH NpOM3BOOMTLCA M3 YCIIOBMSA
(2) wmm (4).

B popmynax (3)—(5):

7 — ko3pdumMeHT, onpenenseMsii mo GopmyIie
®;

r — PpacCTOSIHHE OT LEHTPA TKECTH CEeYeHHA OO
AOpOBOH TOYKH, Haubonee ygaleHHo# or
pacTAHyTOH 30HbI, ompepensieMoe mo ¢op-
myTie

re=y— ©
A

%

¢ =16 — , HO IIpHHHMaeTca He MecHee

Rb, ser
0,7 u e Gonee 1,0;

0p — MaKCHMAIbHOE HANPSKCHUE CXKATHS, BHIMHC-
NAeMO€ KakK [jIs yIpyroro Teia;

W, — MOMEHT CONpOTHBIIEHHS CeYeHHs [UIf Kpail-
HEro0 pacTAHYTOIO BOJIOKHa C YYeTOM He-
ynpyTux pedopManii pacTAHYTOro Geroma,
onpenenAeMblii B IPENTIONIOKEHHA OTCYTCT-
BH#A NPOJONBHOM CHIIbI O opmyrie

214,

n= Gyt O

rne I, — MOMEHT MHEpIMH IUTOUIANM CEYCHUA CXKa-
TO#t 30HBI G€TOHa OTHOCHTENIBHO HYJIEBOH
JIHHUH;

Spo — CTaTMYECKHMIl MOMEHT IUIOIIAJM CeUCHUsS
pacTAHYTOH 30HbI OETOHa OTHOCHTENBHO
HYJI€BOit IUHHH,

h—x — paccTosHMe OT HyNEeBOH JIMHMM 1O pacTa-
HYTOj rpasy, paBHOE:
28,

A+Ab1 :

Ap, — mwiomanp C¢xarod 30HsI GeToHa, gomosn-
HEHHasA B PACIAHYTOH 30HE NMPAMOYIOIb-
HMKOM IUMPWHOH# b, paBHOH iumpuue
CeUeHUA MO HYJEeBOH JMHUM, M BBICOTOH
h—x (uepr.2);

Spy — CTATHUECKHMA MOMEHT IUIOWATH A 5, OTHO-
CHTENBHO PacTAHYTOMH IPaHy,

h—-x=

&1

>
% Hynebaq
Yepr. 2. K onpenenenuio A, * / TUHUR
[
14

Honyckaercs 3Hauenue W, ompenenats no cop-
MyTIe
Wp[ = yW,,

rae v — cm. 1abm. 29.

3.7(3.6) . 3nauenue Ko3pPUIHEHTA 7, YUUTHIBEIO-
HIeTO BIIMAHME NporuGa Ha 3HAaUeHHe IKCUEHTPHCHTETA
NpOACNbHOTO YCHIHMA €o, cliefyeT ONpeleNnATs No
dopmyme

= —m ¥

cr

rme N, — YyClIOBHas KPHTHUECKasA CWiIa, Ompefelse-
Mas no ¢opmyne

_64E, 1 [ 0,11
Neo=—00 \G1vs. 1Y ©

(3mech / — MOMEHT HHepLMH GETOHHOIO CEYEHHS) .
J1% 3eMeHTOB TIPAMOYTONBHOTO CeueHus Ghopmyna
(9) umeer Bun

_ 0,533E,4 ( 0,11
o1 (lo/h)? \o,1+5,

B ¢opmynax (9) u (9a):
¢; — KO3)OUIMEHT, YUMTHIBAIONMI BIIASHHE
MJTMTENBHOIO  [CHCTBHA HATPY3KH Ha
nporuG 3nmemMeHTa B NpefiefIBHOM COCTOA-
HMH, PaBHBI:

+ 0,1). (9a)

cr

M,
¢ = 1+ —2—,
! - (10)

HO He Gonee 1+ 8,
3pecs f — ko3duumeHT,
1abm. 16

[IpHHUMAaEMBbIH 1o
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M, — MOMEHT OTHOCHTENIbHO DPaCTAHYyTOH WM
HaWMeHee CXATOX TpaHM CeueHust OT
neﬁcrmm NOCTOAHHDbIX, OMUTEJIbHBIX H
KPaTKOBPEeMEHHbIX HArpy30K;

M,; — 1O Xe, OT DeWCTBUA NOCTOAHHBIX U YJIH-

TeNbHBIX HArpy30K;
lo — omnpepenserca no 1abn. 17,
8, — KO3pUUMEHT, NpPHHAMAEMbid pAaBHbHIM

eo [ h, HO He MeHee
8¢ min = 0,5 —0,01 —:;L ~0,01R,
(3mecs Ry — B Mlla).

I puMeuaHu e [Ipn pacuere cedeHHA MO CIYYAsAM ,,a”
u ,,6” (cM. 1L 3.1) NoHyCKaeTCA 3HaYeHHe S, ., ONPENCNATH

OmHH pa3, NpHHAManA 3HaveHne R, npu vy, = 1,0

Ta6nuuma 16(30)

Bertou Koapdumaent g
B dopmyne (10)
1. Tsokenbii 1,0
2. MenKo3epHHUCTRIN Irpynn:
A 1,3
b 1,5
B 1,0
3. JNerxuft:
NIPH MCKYCCTBEHHBIX KPYMHBIX 3alON~
HHTENAX H MEJIKOM 3aNOAHUTENE
IIOTHOM 1,0
MOPHCTOM 1,5
MpH eCTeCTREHHBIX KpYIHBIX 3anoi- 2,5
HUTENAX
4. Tlopu3oBaHHBI! 2,0

Il puMeuaHue I'pynnel MenkolepHucroro GeroHa
NpHBeNeHsI B 11, 2.1.

Tabnuuma 17(31)

Pacyernas gnuHa
XapakTep onMpaHust l, BHEUEHTPEHHO
cTeH ¥ cTontoB C)KaThIX GeTOHHBIX
3NEMEHTOB
1. Comopamu BBEpPXY U BHU3Y:
a) MpH IIapHWpax HAa OBYX KOHUaX H
HE3aBHCUMO OT BEIMYMHBI CMellle-
H{A ONOP
G) npu  3auleMJIEHMH OfHOTO M3
KOHLUOB ¥ BO3MOXHOM CMelleHUK
or1op A 3MaHu :
MHOTONIPOJIETHBIX 1,25H
OZHOIIPONETHBIX 1,50H
2. CsobogHo crodume 2,00H

O6o3nauenue, npunatoe e rabn. 17: H — Bricota cronba
(CTeHbI) B mpeneliax 3Taka 32 BLIYETOM TONLIMHBI IUIMTHI Niepe-
KPBITUA WJIH BHICOTA CBOGOHO cTosmeHd KOKCTPY KiMH.

3.8. Pacuer ¢ yveToM nporuba BHELEHTPEHHO CXa-
THIX OGETOHHBIX 3NIEMEHTOB NPAMOYTOJIBHOrO CEYeHMs
H3 Tsokenoro OeToHa Knacca He Bpiue B20 momycka-

20

€TcA NPOM3BOIMTL C MOMOWbI rpaduka (uepr. 3).
IIpu 3TOM HOTHKHO BELINOMHATLCA YCOBHE

N < a, R, bh,
rme @, — ompenendercs no rpapuxy (uepr.3) B

3aBMCHMOCTH OT 3HauYeHHA ey/h &
A= lo/h.
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Yenoeusie 06o3unauernun:

————— npu M, /M, = 1,0;

————— npu M, /M, = 0,5.

Yepr. 3. I'paduk Hecyulelt cCOCOGHOCTH BHELCHTPEHHO CKATBIX
GeTOHHBIX 371IEMEHTOB

H3rubaemMbie 1€MEHThI

3.9(3.8). Pacuer usru6aeMnix GETOHHBIX 3JIEMEHTOB
HOIKeH IPOH3BOTUTLCS U3 YCIIOBUA

M < Ry Wy, )

rae Wp; — onpepensiercs mo gopmyre (7; nna

9JIEMEHTOB  NPAMOYTOJIBHOTO  CeueHHus
Wpl IMPHUHUMAETCA PaBHBIM:
bh?

pl = 35 12)

Kpome TOro, mis 3yeMeHTOB TaBpOBOTO M ABYTaB-
POBOTO CEUEHNUI OIDKHO BINONHATHCH YCNOBUE

Txy S Ry, (13)

rae Txy — KacaTeJIbHbIC HANPAXKEHHA, ONIPCICIIACMBIC
KaK mjid ynpyroro Mareépuaja Ha ypOBHE

HOEHTpA TAXECTH CEUCHHUs.
ITpumepb! pacdera

Npumep 1. Jano: MexKBapTHpHas GeTOHHaA MaHesb
cTeHbl Tonmumuol £ = 200 Mm, BbicoTOR H = 2,7 M,
M3TOTOBJNIEHHaA BEPTUKAIBHO (B KacceTe) M3 Kepam-
3uTO0ETOHa Ha KBapueBOM Mecke-Kiacca B15, mapku
no cpeanei wrornocty D1600 (£, = 14 000 MIla) ;
nonHas Harpyska Ha 1 m crednt N = 900 xH, B Tom

wic/le MOCTOfIHHAask W UIMTENbHasA Harpysku N; =



= 540 xH; Harpy3k# HemnpOIOJDKUTENILHOro AeACTBHA
OTCYTCTBYIOT.

TpebGyerca npoBepHTb IPOYHOCTH NAHENH CTEHDI.

P acueT MpOM3BOMMM COITIAcHO M. 3.6 Ha gelicTBHE
npomonbHo#t cunbl N = 900 xH, npuioxeHHoi# co
CIyYai{HBIM  3KCLEHTPHCHTETOM ¢€,, ONpENEeNIIeMbIM
cornacHo 1. 3.3.

200

= 6,67mMm < 10MmMHE
30

Iockonsky LI
30

7 . 200 _ 4,5 MM < 10 MM, clTyyaitHbIi

600 600

3KCUEHTPHCHTET NpHHAMMaeM paBHeIM 10 MM, T.e.
¢ = 10mM. 3akperuieHHe NaHelM CBEPXY M CHH3Y
NpHHMMAaeM LIapHUPHBIM, CIIEHOBATENBHO, pAacueTHas
pnuHa lp, cormacHo 1abn. 17, pasHa lp = H = 2,7 m.

Tak kax rubxocts naHenu IL = .27 13,5 >
h 0,2
> 4, pacueT MPOM3BOOMM ¢ YYeTOM NporuGa CornacHo
m 3.7.
o dopmyne (10) onpenenmum kospduoueHt @),
npurnmas § = 1,0 (cm. Tabn. 16). Hockonbky 3xc-
DEHTPUCHTET IPONOJIBHOH CHIIbI He 3aBHCHUT OT XapakK-

Tepa Harpys3oK, 37ech MOXHO IIPHHATHL ﬂi =
N,
= M 50 g,
N 900
M
o= 1+ —L = 1+06 = 16.
Torjga Ml

MockonbKy Harpy3Ku HeENpOHOIDKHTENBHOTO e-
CIBHA OTCYTCTBYHT, pacueTHOe CONMpoTHBIIeHHE GeToHa
Ry, cormacHo m. 3.1, mpuHMMaeM ¢ yueToM Ko3ddwu-
IMeHTa vy, = 0,90, T.e. Ry = 7,7 MIla, a ywreisas,
COTJIacHO Tabn. 9, ko3dduumenTs: ycnoBui paGorsi
Y53 = 0,851 755 = 0,90, monrymm Ry = 7,7 0,85
x 0,90 = 5,89 MIla.

Tak KaK 8 iy = 0,5 — 0,01 -’h"— —001R, =

= 0,5 — 0,01- 13,5 — 0,01 - 5,89 = 0,306 > —:‘L =

10
= 00’ npuHuMaeM 8, = 8, iy = 0,306.
Kpurtuyeckyio cuwty N, ompenmemM no ¢opmyne
(9a), npunuMas iowans ceveHus A ana 1 M ITHHBL
crennl, T. €. 4 = 200 X 1000 = 200 000 mm?:

0,5335,,A( 0,11 +0,1)

cr —

i (l/h)* \ 0,1+,
_ 0,533 14 - 10° - 200 000 «
1.6 - 13,52
0,1+ 0,306
= 1898-10° H = 1898 kH,
OICI0a
= 1 = 1 = 1,902.
1 N 1 _ 900
N,, 1898

Iposepnm ycioBse (2), ucnomb3ys popmyny (3)
2
Rydy = Rbbh<1— :’" )=
2-10-1,902 >=
200

954000H = 954xH > N = 900 kH,
T. €. IPOYHOCTb NaHeNHn oGecieyeHa.

5,89 - 200000(1 -

PACYET KEJIE3OBETOHHBIX
JJIEMEHTOB 110 MPOYHOCTH

3.10(3.9). Pacuer mo npouHOCTH Xee30GETOHHBIX
3/IEMEHTOB JIOJDKEH MPOM3BOIHMTLCA [UIA CCYCHHH,
HODMANIBHBIX K HX [pPOJONBHOM OCH, a TaKkKe if
HAaKJIOHHBIX K Heil ceueHH# HanbGollee ONAaCHOTrO HaNpas-
sieHun. IIpy HaTHUMM KpYTALMX MOMEHTOB CIlemyeT
NMPOBEPUTh NPOYHOCTh MPOCTPAHCTBEHHBIX CEYCHMHA,
OTrpaHHYEHHBIX B PACTAHYTOH 30He CNHpAIBHOH Tpe-
WMHOH Haubonee OMacHOro H3 BO3MOJKHBIX HalIpaBJie-
nuit. KpoMe TOro, cienyer MpOH3BOAMTb pacdeT 3e-
MEHTOB Ha MeCTHOe HefiCTBUe Harpy3ku (cMmsrue,
NpOJABIINBAHKE, OTPHIB) .

HarnGaeMble 1€eMEHTHI

PACYET CEYEHHH,
HOPMAJIBHBIX K ITPOLOOJIbHOH OCH 3JIEMEHTA

3.11(3.11) . Pacuer ceyeHuil, HOpMAJIbHBIX K MpO-
HONMBLHOM OCH 3JIeMeHTa, KOrda H3rHOalolMii MOMEHT
HeHCTBYeT B INIOCKOCTH OCH CHMMETDHH CeYeHHS H
apMaTypa COCPEOTOYEHA Y NepHeHIUKYNAPHBIX YKa-
3aHHOH IUTOCKOCTH TpaHeH 3JieMeHTa, CliefyeT MpOH3-
BOJMTb COINIacHO mm. 3.15—3.23 B 3aBMCHMOCTH OT
COOTHOILIEHHUA MEXAy 3HaYeHMeM OTHOCHTEJILHOH
BBICOTBI CXaToi 30HbI GeToHa ¢ = x/h,, onpenense-
MO# H3 COOTBETCTBYIOLUIMX YCIOBMH paBHOBecHA, W
3HAYCHHEM OTHOCHTEIIBHOH BBICOTBI CXKAaTOH 3OHBI
Getona £n (cM.m. 3.14), npM KoTOpoM IpefierbHOE
COCTOSIHME 37IeMEHTa HacTymaeT OJHOBpEMEHHO ¢
OOCTI)KEHHeM B pacTAHYTOH apMaType HanpsDKeHHd,
PABHOTO PacYeTHOMY COTIPOTHBIICHHIO -R ;.

3.12(3.18) . Pacuer M3ruGaeMbix 3/1€eMEHTOB KOJIb-
LEBOTO CeYeHHS IIpH COOTHOLUEHHH BHYTPEHHEro H
Hapy>XHOro papguycoB r;/r, = 0,5 c apmarypoi,
PaBHOMEpPHO pacIpeleNleHHO MO IJIMHE OKpPYXKHOCTH
(mpr uMcre IPONOJBHBIX CTepXKHeH He MeHee 6),
JOJDKEH NpOM3BOAMTIBCA KaK OJIA BHEUEHTPEHHO CXa-
THIX J7IeMEHTOB cornacHo mm. 3.69 u 3.70, npuxuMas
3HayeHMe NpojonbHOH cwiel N = 0 M noacTaBnAs
BMecTo Ne, 3HavyeHue usrubamoero MoMenra M.

3.13. Pacuetr HOpMaJIbHBIX CEYeHMI, HE OrOBOPEHHBIX
B nm. 3.11, 3.12 u 3.24, npousBoguIcs no $popMynam
ofLero ciay4asa pacueT: HOpManbHOTO CEeYEHUA COTTIACHO
n. 3.76, npunumaa B popmyne (154) N = 0 u 3ame-
Hasa B ycnoBum (153) 3Hauenwe Né menuuuHon M —
ApoeKIMei H3ruGaloIero MOMEHTa Ha IUIOCKOCTb,
NEPHERAMKYIAPHYI0 NPAMOH, OrpaHUYMBAIOLIEHA CkKa-
Ty1o 30HY. Ecnn och cMMMeTpUM CeuyeHus He COBMamaer
¢ IUTOCKOCTBbIO HEHCTBHA MOMEHTa HJIIM BOBCe OTCYT-
CTBYeT, IOJIOKEHHe TPaHMIbI CXATOH 30HBI [IOJDKHO
oGecneunTh BBIMONHEHHE HOOMOIHUTEIBHOIO YCIIOBHS
NapajIesIbBHOCTH INIOCKOCTH AEKCTBUA MOMEHTOB BHEL-
HUX H BHYTPEHHHX CHI.
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3.14(3.12). 3navenne £p onpenenserca no ¢pop-

Myne

&R

R

W

1+—= (1 -
USC,U

1,1

(14

rge w — XapaKTepHCTMKA CKarod 30HBI Oe€TOHa,
onpeaengeMas no ¢popmyse

w =
34ech «

o — 0,008 R b>
— KO3 (PHIHEHT, IPHHAMAaeMbIH

PaBHBIM 1 GeTOHA!

(15)

TAKETOTO . . vt v v o e v u v o v an. 0,85
MeJIKO3epHHCTOro (cM. . 2.1) rpymm:
- 0,80
BuB.......... ... ... 0,75
JIETKOI'O ¥ NIOPH30BAHHOTO . . . . . . 0,80

Oge,y = 500 MIla — mpu ucnonb3oBaHuM KOIpPH-
LMeHTa YCIOBHH paBoTel OeToHa 7Yy, =
=09 (cm. 1. 3.1);
Oge y = 400 MIla — nmpu ucnonb3oBaHun K03ddu-
IMEHTa ¥p2 = 1,0 WnH 75, = 1,15
R, Ry, — B Mlla.
3HaueHnss w M £y TIPHBENCHH I 3JIEMEHTOB
U3 Tsxkenoro GetoHa — B Tabn. 18, H3 -Menko3epHH-
CTOTO IpPYMIBI A, JIETKOTO B MOPH30BAHHOTO HETOHOB —
B Tabm. 19.

Tabauuma 18

Koadgu- | Kmacc pacraryto#t | O6o- 3HaueHHA w, Ep, ap H Y, IUIA INEMEHTOB H3 TAKETOro 6eroHa Knaccos
LHEHT YCIo- apMatypsl 3Have-
BH#t pabOTHL HHe B12,5 | BI1S B20 B25 B30 B35 B40 B45 B50 BSS B60
GeToHa 7py
0,9 JlioGoit w 0,796 } 0,788} 0,766 | 0,746 | 0,726 | 0,710 | 0,690 | 0,670 | 0,650 | 0,634 | 0,614
A-IIl (2 10-40) u Er | 06621 0,652 0,627 | 0,604 | 0,582 ( 0,564 | 0,542 { 0,521 10,500 10,484 {0,464
Bp-l (2 4; 5) ap | 0443| 0,440] 0,430 | 0,422 | 0,413 | 0,405 | 0,395 | 0,381 | 0,376 | 0,367 |0,355
Ve 4,96 | 4,82 | 4,51 426 | 4,03 | 386 3,68 | 350 }3,36 |3,23 }3,09
Al ¢ | 0689 0,680| 0,650 0,632 0,610 [ 0,592 | 0,571 | 0,550 | 0,531 | 0,512 | 0,490
ap | 0,452 0,449 0,439 | 0,432} 0,424 | 0,417 | 0,408 | 0,399 } 0,390 | 0,381 | 0,370
v, | 646 | 629 | 588 | 555 |35,25 |5,04 14,79 | 457 (4,38 [4,22 [4,03
A-l tEr | 0,708 0,698 0,674 | 0,652 | 0,630 j 0,612 | 0,591 | 0,570 | 0,551 | 0,533 | 0,510
ap | 0,457 04551 0,447 0,439 | 0,432 | 0,425 | 0,416 | 0,407 | 0,399 10,391 {0,380
Vo | 804 | 7,82 | 7,32 | 691 | 6,54 6,27 |596 | 5,68 |546 {525 |5,01
1,0 JhioGo#t w 0,790} 0,782 0,758 ] 0,734 | 0,714 | 0,694 | 0,674} 0,650 | 0,630 | 0,610 | 0,586
Al (210-40) u| &g | 0,628 0,619 0,591 ( 0,563 [ 0,541 | 0,519 | 0,498 | 0,473 | 0,453 (0,434 0,411
Bpl (2 4;5) ag | 0,431] 0,427} 0,416 | 0,405 0,395 | 0,384 | 0,374 | 0,361 | 0,350 10,340 {0,327
Y. | 3,89 | 3,79 | 3,52 | 3,29 | 3,12 (297 {283 | 2,68 (256 (246 (2,35
A-I &R 0,660} 0,650 0,623 0,593 | 0,573 | 0,551 | 0,530} 0,505 | 0,485 | 0,465 |0,442
ag | 04421 0439] 0,429 | 0,417 0,409 | 0,399 | 0,390 | 0,378 | 0,367 | 0,357 | 0,344
Ve | 5,07 | 494 | 460 | 429 | 4,07 |387 |3,69 | 349 | 3,34 [321 [ 3,06
Al ER | 0,682 0,673| 0,645 0,618 0,596 | 0,575 | 0,553 | 0,528 | 0,508 | 0,488 | 0,464
aR 0,449 | 0447 0437 0,427 0,419 | 0,410 | 0,400 0,389 | 0,379 | 0,369 (0,356
Ve | 6,31 | 615 | 5,72 | 5,34 | 5,07 (4,82 |4,59 | 4,35 |416 |399 |[3,80
1,1 JhioGott w 0,784 ) 0,775| 0,750 0,722 0,698 | 0,678 | 0,653 | 0,630 | 0,606 | 0,586 ] 0,558
AL (210-40) n tr | 0,621 0,610( 0,581| 0,550 0,523 | 0,502 [ 0,481 | 0,453 | 0,429 | 0,411 (0,385
Bpl (24; 5) ap | 0,428 | 0424 0412| 0,399 | 0,386 | 0,376 | 0,365 | 0,351 | 0,346 | 0,327 | 0,312
Vo | 3,81 | 3,71 | 344 | 3,19 | 3,00 | 286 |2,73 [ 2,56 | 2,52 |2,35 (2,23
A-II tg | 06501 0,642} 0,613 0,582 | 0,556 | 0,534 | 0,514 | 0,485 | 0,477 | 0,442 | 0,417
ap | 04391 0436) 0,425) 0,413] 0,401 } 0,391 | 0,382 0,361 | 0,363 | 0,344 | 0,330
Yo | 497 | 484 | 4,49 | 4,16 | 391 |3,72 | 3,53 | 3,34 | 329 [|3,06 |2,91
A-l kg | 0,675{ 0,665 0,636 0,605 0,579 | 0,558 | 0,537 0,509 { 0,500 | 0,464 | 0,439
ap | 0447] 0,444 0,434 0,422 0,411 | 0,402 [ 0,393 0,379 | 0,375 | 0,356 | 0,343
Vo | 6,19 | 6,02 | 559 | 517 | 486 (4,63 4,42 | 4,16 |4,09 |3,80 |3,62
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w = 0,85 -0,008R;,; &t =

w
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g
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IIpodonxenue raba. 18

Mpumeuanue uatenus w, §g, ap U Y., NpuBelcHHbe B Ta6n. 18,BHMHCIICH 6ea3 yueTa KOXPOHUHEHTOB vp; Mo TaGA. 9.

Ta6nuama 19

Koagpdu- | Knacc pacrany- | OGo- 3uavenus w, g, ap H Y, WA JMEMEHTOB H3 MeNTKO3EPHHCTOTO GeTOHA IPYMIIHI A,
HHMeHT ycsio-|  Tolt apMaTypel | 3Haue- NIEI'KOTO H NOPH3OBAHHOIO GeToHOB KIacCOB
BHii paGoTH HHe
Getona vy, BS B7,5 B10 | B12;5 B15 B20 B2S B30 B35 | B40
0,9 JoGoit w 0,780 | 0,768 | 0,757 ] 0,746 | 0,738 | 0,716 | 0,696 | 0,676 | 0,660 | 0,640
A-lll (210-40) | &R 0,643 | 0,629 | 0,617 | 0,604 0,595 0,571 | 0,551 0,528 | 0,510 0,490
HBpl(Z4;5) ap 0436 | 0431 | 0427 0422 | 0418 | 0408 | 0,399 | 0,388 | 0,380{ 0,370
Y 4,71 4,54 4,39 4,26 4,16 392 3,75 3,55 3,42 | 3,28
A-ll £ER 0,671 | 0,657 | 0,644 | 0,632 | 0,623 | 0,599 | 0,577 | 0,556 | 0,539 | 0,519
ap 0,446 | 0441 | 0437 ]| 0432 | 0429 | 0420 | 0411 | 0,401 | 0,394 0,384
Yo 6,14 592 5,73 5,55 543 5,12 4,86 4,63 446 | 4,27
A-l £R 0,690 | 0,676 | 0,664} 0652 | 0,643 | 0,619 | 0,597 | 0,576 | 0,559 | 0,539
ap 0,452 | 0448 | 0444 | 0439 | 0436 | 0427 ] 0419 | 0410 | 0,403} 0,394
Ve 7,64 7,36 7,13 6,91 6,75 6,37 6,05 5,76 556 | 5,31
1,1 JTo6ot w 0,774 | 0,761 | 0,747 | 0,734 | 0,725 | 0,700 | 0,672 | 0,648 | 0,628 | 0,608
A-Il (Z10-40),f &g 0,609 | 0594 | 0,578 | 0,563 | 0,553 | 0,526 | 0496 | 0471 | 0,451 ]| 0,432
Bp-1 (24; 5) ap 0,424 | 0418 | 0411 | 0405 | 0,400 | 0,388 | 0,373 | 0,360 | 0,349 | 0,339
Yo 3,70 3,56 342 3,29 3,22 3,01 2,82 2,67 2,55 2,45
A-l1 ER 0,641 | 0626 | 0,610] 0,595 | 0,585 | 0,558 | 0,528 | 0,503 | 0,482 0,463
ap 0,436 | 0,430 | 0424 | 0418 0,414 0,402 | 0,389 0,377 | 0,366} 0,356
Y 4,82 4,64 445 4,29 4,19 3,67 348 3,30 3,33 | 3,19
Al ER 0,663 | 0,648 | 0,633} 0,618 | 0,608 | 0,581 | 0,551 | 0,526 | 0,506] 0,486
ap 0,443 | 0,438 | 0433 0427 | 0,423 | 0412 | 0,399 | 0,388 | 0,378 | 0,368
Yo 6,00 5,71 5,54 5,34 5,21 4,89 4,57 4,33 4,14 | 3,97
w %c,u
w = 0,80—0,008Rb; £ = R : QR = tR(l—o,stR); "'c = 2 .
148 ( e ) Ry(1 - w/1,1)
Ssc, u 1,1

Npumevanue 3HaueHHs w, Ep, ap H Y, NpuBefeHHble B Ta61. 19, BLIMHCIICHB 6e3 yuera xoappummerTop vp; no Tabn. 9.

NMPSIMOYTOJIBHLIE CEYEHUA

3.15. Pacuet mpsaMOYTOJIBHBIX CEUEHUH C apMaTypoii,
COCPEIOTOYEHHOH y CXaTOH M pPacTAHYTOH rpaHeil Je-
MenTa (YepI. 4), MPOH3BOIUTICH CIEAYIOIAM 06pa3oM
B 3aBHCHMOCTH OT BBICOTBI CKATOH 30HBI

RsAs _ RscAs' .
Ryb

(16)

x=

X

—— < ¥ —u3 ycnoBus
ho

a)mpu § =

M < Rybx (ho —0,5x)+ Ry A, (he — a'):(17)

6) npu £ > {p — H3 yUIOBHSA

M < agRybh¢ + R, A (ho - a'), (18)

rae aR = ER(]' —0,5 gR)'

Mpu 3TOM pacueTHYI0 Hecylllylo CMOCOGHOCTb ceue-
HHA MOXHO HECKOJIbKO YBENHYMTb ITyTEM 3aMEHbl B
ycnoeun (18) 3Havemms ap Ha 08ap + 0,2a,,, rne
mpu ¢<1 a,=%§(—-05%) nwm o tabn. 20. 3ua-
ueHUR £p M Qp ONpeneNnsAloTcA No 1abn. 18 1 19. Ecnu
x < 0, IPOYHOCTb NPOBEPACTCA U3 YCIOBUA

M < R A (hy - d'). (19)
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NpumMmeyauue. Ecim BrICOTa CXATOH 30HBI, ompe-

HJefleHHA! C Y4YyeTOM TMOJIOBMHBI CKaTOH apmarypsl, x =

< a', pacueTHy® Hecywyl croco6-

HOCTb CeueHMA MOXKHO HECKOJIBKO YBeJIMYHTDb, IIPOM3BOAS pac-

4er mo Qopmynam (16) u (17) Ge3 yuera cxaroit apmaryphl
:

§S.

A

&

[RscAs. 7

NN

/

%

I

'\*L
A4
As

Yept. 4. Cxema ycunuii B nonepevyHOM NPAMOYTOJBHOM ceve-
HHH H3ru6aemMoro xene3o6eTOHHOro IeMeHTa

3.16. U3arubaemslie 3rieMeHTbl PEKOMEHOYETCA INpO-
eKTHPOBAaTb TaK, YToObI OOGECHeuHTh BBINOJIHEHHE
yenoBus § <  £p. HeBhimoNHeHMe 3TOro YCnOBHA
MOXHO [ONYCTHTh JIMIIb B CJIydYae, KOrha IUIOIAND
CeueHUst PacTAHyTOH apMaTypbl ONpefelieHa M3 pac-
YeTa MO INpelelbHbIM COCTOAHWUAM BTOPOM IpyIibl

WM TIPHHSATA [10 KOHCTPYKTUBHBIM COOOpaKEHHAM.
3.17. TlpoBepka NpOYHOCTH NpPAMOYTONBHBIX ceue-
HHH C OMMHOYHON apMaTypOK MPOU3BOOHTCA:

mpu x < Ephg — U3 yCloOBHA

Sk RSAS
I7i¢ BBICOTA CKATOH 30HBI paBHa X = —1—3
Ryb
npu x = £phy — U3 YCIIOBUA
M < agR,bh, 03y
NpH 3TOM DACYETHYI0 HECYILYI0 CHOCOGHOCTb CeyeHHs
MOXHO HECKOJIBKO YBEJHUMTb, eClOH HCIONb30BaTh
pexomenpammu 1. 3.156 [&p, ap — oM. dopmyny
(14) nnm 1abn. 181 19].
3.18. IloaGop MponoIbHO#H apMaTy pbl IPOM3BOIUICA
CIeayIolMM 06pa3oM. Berurcnserca 3HaueHHe

M

L (22)
Ry bh¢

%m

Ecmn o), < ap (cm. 1a6n. 18 u 19), cxaraa apMa-
Typa IO pacueTy He Tpebyercd.

IIpu OTCYTCTBMHM CXaToOit apMaTyphl IUIOLIaAb cede-
HUA PacTAHYTON apMaTypbl onpenenserca no popmyne-

M
A, = —— | 23
s R, She (23)

roe §{ — onpegensaeTcsa no 1abmn. 20 B 3aBHCHMOCTH OT
3HaYCHHA &, .

Ecm a,, > ap, T0 TpeGyerca yBEIHIMTb CeucHHE
WIH NMOBBICHTh MapKy GeTOHa, WIH YCTaHOBUTh CKATYI0
apMaTtypy corjiacHo I. 3.19.

Ipu yuere xoap¢pHIMenTa yoroBuit paGorsr GeroHa
Yp2 = 0,9 (cm. 1. 3.1) nonGop pacTaHyTO# apMarTypbl

M < R, A (hy —0,5x), (20) MOXHO TaKe IPON3BOIATH, MOIb3YACH MPHI. 2.
Ta6numa 20
£ ¢ ey £ ¢ - £ ¢ %y

0,01 0,995 0,010 0,26 0,870 0,226 0,51 0,745 0,380
0,02 0,990 0,020 0,27 0,865 0,234 0,52 0,740 0,385
0,03 0,985 0,030 0,28 0,860 0,241 0,53 0,735 0,390
0,04 0,980 0,039 0,29 0,855 0,243 0,54 0,730 0,394
0,05 0,975 0,049 0,30 0,850 0,255 0,55 0,725 0,399
0,06 0,970 0,058 0,31 0,845 0,262 0,56 0,720 0,403
0,07 0,965 0,068 0,32 0,840 0,269 0,57 0,715 0,407
0,08 0,960 0,077 0,33 0,835 0,276 0,58 0,710 0,412
0,09 0,955 0,086 0,34 0,830 0,282 0,59 0,705 0,416
0,10 0,950 0,095 0,35 0,825 0,289 0,60 0,700 0,420
0,11 0,945 0,104 0,36 0,820 0,295 0,62 0,690 0,428
0,12 0,940 0,113 0,37 0,815 0,302 0,64 0,680 0,435
0,13 0,935 0,122 0,38 0,810 0,308 0,66 0,670 0,442
0,14 0,930 0,130 0,39 0,805 0,314 0,68 0,660 0,449
0,15 0,925 0,139 0,40 0,800 0,320 0,70 0,650 0,455
0,16 0,920 0,147 0,41 0,795 0,326 0,72 0,640 0,461
0,17 0,915 0,156 0,42 0,790 0,332 0,74 0,630 0,466
0,18 0,910 0,164 0,43 0,785 0,33 0,76 0,620 0,471
0,19 0.905 0,172 0,44 0,780 0,343 0,78 0,610 0,476
0,20 0,900 0,180 0,45 0,775 0,349 0,80 0,600 0,480
0,21 0,895 0,188 0,46 0,770 0,354 0,85 0,575 0,489
0,22 0,890 0,196 0,47 0,765 0,360 0,90 0,550 0,495
0,23 0,885 0,204 0,48 0,760 0,365 0,95 0,525 0,499
0,24 0,880 0,211 0,49 0,785 0,370 1,00 0,500 0,500
0,25 0,875 0,219 0,50 0,750 0,375 - - -~

JIns n3ruGaemMpiX 2MEMEHTOB NPSMOYTOJLHOIO CeYeH! s
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£ =

RsAs - Rsc‘% .

Rybh,

M— RgAg(hy - a').

HE )

Rybhg

o, = E01-058); ¢ = 1-05¢.



3.19. [Inomanu ceveHuit pacTAHYTOR A; M CXKaToH
A, apMaTypbl, COOTBETCTBYIOIIME MHMHHMYMY HX
CyMMbI, I JleMeHTOB M3 OeroHa xinacca B30 u
HIXXE PEKOMEHIYETCA ONpenensaTh, €CiM MO pacyeTry
TpeByercsa cxaras apmatypa (cm.m. 3.18), no dop-
MyJaMm:

M —04R,bhi

A4g = 7 (24
RSC(ho - a)
0,55R,, bh
A= — 270 4 o4l (25)
RS

Ecnn 3HavueHMe NpPHHATOM IUIOINAJH CeYeHMsA CxKa-
TOH apMAaTypsi A, 3HAUTENBHO MPEBBILIACT 3HAYCHHE,
BbIWMCIIEHHOe 10 ¢opMmyne (24), muomsamb cedeHHA
PacTAHYTOH apMaTyphbl ONpeenseTcs ¢ yyeToM ¢aKTu-
YeCKOIO 3HaueHHs WIoWamu A, 1o dpopmyine

R
A, = Ebhy L+ 4], (26)
Rs

rae & — onpepenserca mno Ta6m. 20 B 3aBHCHMOCTH

MRy Ag(ho —a’) >0
Ry bhd

KOTOpO€ [JOJDKHO YNOBJIETBOPATD YCIIOBHIO

«,, < ap (cm.T1abn. 18 19).

bl

OT 3HaYCHHUA o, =

TABPOBBIE M JIBYTABPOBBIE CEYEHW

3.20. PacueT ceueHMii, MMEWIHMX IOJKY B CXKAaTOM
30He (TaBpOBBIX, OBYTABPOBBIX M T.IL), HOJDKEH
IlpOPISBOD;HTbCiI B 3aBHCUMOCTH CT IOJIOXKEHHUA I paHPlI.Lbl
CKaTOM 30HBI:

a) ecllM rpaHMLa CXaToH 30HBI IPOXOAMT B IOJIKE
(uepr. 5, a), T. e. cobmioaerca yCIoBHe

ReAg S Rybrhy + Ry Ag @27

sces

pacueT TNpOM3BOAMTCA KakK mIA MpAMOYTOJIBHOTO
CeUeHHA LM pHHOH b}B cooTBeTCTBUM ¢ 1. 3.15 1 3.17,

§) ecM rpaHMLA CKaToii 30HBI MPOXOOMI B pebpe
(uept. 5, 6), T.e. ycnoBue (27) He cobmionaercs, pac-
YeT MPOUBBOJUTCA U3 YCIIOBUA

M < Rybx(ho —05x) + Ry (by - b)hg X
X (ho —0,5hg)+ Ry Ag(ho — a').  (28)

[Ipn 3TOM BbICOTA CKaToi 30HBI OETOHA X Onpedens-
ercs no gopmyie
1 ’
¥ = ReAs — RscA; - Ry (i’f . b)hf (29)
Ryb

H IpuHHMaeTcA He Gonee £pho (cm. Tabn. 18 1 19).

Ecm x > §gho, ycnosue (28) MOXHO 3amMcaTh B
BHU[IE
M < agRybhi + Ry(bf — b)hs(ho —0,5h) +
+ Ry Ag(hg — a'), (30)

roe ap — cm. 1a6n. 18 u 19.
IIpy 3TOM CledyeT YUMTBIBaTh pEKOMEHIALMU
o 3.16.

Mpumeuasnu a: 1. [Ipu nepeMeHHOl BBICOTe CBECOB
NOMKH JONYCKAeTCA NMPHHUMATH 3HAYeHHe h)'c PAaBHBIM CpemHel
BbICOTE CBECOB.

2. llupuHa cxatoft monku b}, BBOOAMMAs B pacdeT, He
AOJKHA NPEBHILATh BEJIHYHH, yKa3aHHBIX B 1. 3.23.

a) % ), 5
&) {ls L As

J = -

4 I

L)

A As &}

As

Yept. 5. Nonoxenne rpaHKNuUbl CXaTOH 30HBI B TABPOBOM cede-
HHH H3rRGaeMoro xkene300eroOHHOTrO JjIeMeHTa

a — B nosike; 6 — B pebpe

3.21. Tpebyeman maowanp CeYeHHA CKaToi apMa-
Typbl ollpefiefisieTca no ¢popmye

A' _ M—‘ aRRbbh02 -
d R, (ho - a’)
— Ry (bp— b)hf(ho —0,5h¢)

, €2))

rae ap —CcM. Ta0m. 18 1 19.

3.22. Tpebyeman mwiomans CceueHMs pacTAHYTOM
apMaTypbl ONpefieNaercs CleayoIuM o6pa3oM:

a) eC/IM rpaHMLa CXKaToOH 30HbI NMPOXOAMT B MOJIKE,
T. . coDmopaercst ycroBue

M < Rybfhy(ho —05hg)+ R Ag(ho — a'), (32)
IDIOLIaAb CCUYCHHUSA pacrimyroﬁ apMatypbl ONIpEAEeNACTCA
KaK 1l IPAMOYTOJIBHOIO CeYeHHs 1M PHHOM b }B COOT-
BeTCTBHH Cc . 3.18 u 3.19;

6) ecnM rpaHMua cKaTod 30HbI NMPOXOAMT B pebpe,
1. ¢. ycnosue (32) He coGiionaeTcs, WIOWIAAb CEYEHHs
PACTAHYTOM apMaTyphbl OlpeNeNAeIcs o popmyite

_ Rp[&bho +(by — b)hy 1+ Ry Ay
Ag= R ,
s

(33)

roe & ompenensercs no 1a6n. 20 B 3aBHCMMOCTH OT
3HAYEHHUSA
M — Ry(by — byhp(ho —0,5hy) —

am= —

Rybh{

~ R, Ag(hg —a') 34)

[lpy 3TOM JOIKHO YHOBNETBOPATBCHA YCIIOBHE
a,, < ap (cm.T1abn. 181 19).

3.23(3.16) . Beonumoe B pacueT 3HaueHHe b ¢ IPHHH-
MaeTca U3 YCJIIOBHA, UTO IIMpHHa CBeCa B KaXAYI0 CTO-
poHy oT pebpa pmomxHa ObITh He Gonee 1/6 mponera
INeMeHTa U He Gonee:
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a) MpM HATHWMM TOTEpeuHbIX pebep WM NpH iy >
> 0,17 — 1/2 paccToAHAA B CBETY MEXAY MPONONL-
HbIMH peGpamu;

©) npu OTCYTCTBMM NONEPEUHBIX pebep (Wi mpu
PaCCTOAHUAX MEXITY HHMH BOMBLIMX, YEM paccTosHuz
MeXIy MpPOJOJIbHBIMH peGpamu) M hf< 0,1h — 6hf,

B) TpH KOHCOJIBHBIX CBECAX TOJKH

HpH hf = 0,1h — 6h
» 0,05k < hf < 3hf,

» hf < 0,051 — cBeCHI He YUHTHIBAIOTCS.
ITPUMEPBI PACYETA
TIpamoyzonsusie ceuenun

Mpumep 2. [ano: cevenve pasmepamu b = 300 MM,
h = 600mMmM; @ = 40MM; v,, = 09 (Harpy3Kku He-
IPOFOJIKHUTENBHOTO OEHCTBUA OTCYICTBYIOT) ; M3rubalo-
umit MoMeHT M = 200 xH - M; GeToH TAXenbIA Knacca
B15 (R, = 7,7MIla); apmarypa kmacca A-ll (R; =
= 280 MIla).

Tpeﬁyercx ONpENETHTD IUIOWaNb CeYeHHS MPOXOIIb-
HOii apMaTypbl.

Pacuer. hg = 600—40= 560 mM. [TonGop npo-
JONBHOM apMaTypsl NPOH3BOAUM coriacHo 1. 3.18. Ilo
dopmyne (22) BBINKCIHM 3HaueHHE O,

« = M _
m R, bh¢
200 - 108

7,7 - 300 - 560°

= 0,276.

N3 ta6n. 18 mua snemenra U3 GeToHa Kiacca B15 ¢
apmatypol Kiacca A-Il mpu 7v,, = 0,9 Haxomum
aR = 0,449.

Tak xak a,, = 0,276 < ap = 0,449, cxaras apma-
Typa o pacyeTy He TpeGyeTcs.

U3 1abn. 20 npu «,, = 0,276 Haxomum { = 0,835,

TpeGyemylo mIOWIAmp CeueHMs PACTAHYTOH apma-
TypbI ONpenenuM no ¢popmyie (23) :

M 200-10°
Rthe  280-0,835-560

Ipunumaem 2 @28 + 1 @25 (A4, = 1598 mm?).
Hpumep 3. Zlano: ceuenne pasmepamu b = 300 MM,
h = 800MM; @ = 70 MM; PpacTAHyTas apMaTypa
Knacca A-IIL (R = 365 MIla); muomanp ee ceueHus
= 2945 mm* (6 & 25); vy, = 0,9 (HarpyskH He-
npononmenbuoro ueucmnn OTCYTCTBYI0T) ; GeToH
TOKeNbI Kimacca B25 (Ry = 13 MIla) ; usrnGarorumit
momeHT M = 550 xH - m.
Tpebyercs npoBepuTh NPOYHOCTD CEUCHMs.
Pacuert. ho = 800 — 70 = 730 mm. IlpoBepky
NPOYHOCTH CevyeHMs] MPOM3BOAMM cornacko n. 3.17.
Onpenenvm 3HayeHHe X .
= RA, - 365 -2945 276 Mm.
Ryb 13- 300

= 1528 MM? .

A =

U3z ra6n. 18 mia 3neMeHTOB U3 GeToHa knacca B25
¢ apMarypoit kmacca A-IIl mpu v,, = 0,9 Haxomum
Er = 0,604.
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Tax kak f = — = —— = 0,38 < §p = 0,604,

NPOYHOCTH NPOBEPHM M3 yciioBua (20) :
Rea (hy ~0,5x) = 365 -2945(730 — 0,5 - 276) =
= 636,4-10°H-Mm =
= 6364xkH-Mm> M = 550kH - M,

T. €. NPOYHOCTD CeueHUA obecnedeHa.

Tipumep 4. Jano: cevenne pasmepamu b = 300 MM,
h = 800mMm; a = 50mm; apmarypa knacca A-III
Ry = R, = 365 MIla); wu3rubaronmii MOMEHT C
YUeTOM KpaHOBOW Harpy3ku My = 780 xH - mM;
momeHT Oe3 ydera KpaHOBOW Harpysku M; =
670 kH - M; Oeron TaXenbih Knacca B1S (R =
8,5 MIlanpu v, = 1,0).

TpeGyerca ONpenenuTs IUIOWIAAb CEYEHUA MPOJAONE-
HO# apMaTypel.

P a ¢ ye T MPOM3BOIMM Ha MONHYI0 Harpy3ky, Kop-
PeKTHPYs pacueTHOe CONpOTHBJIeHHe GeTOHa COIJIacHO
m 8.1

My 780
Tak xak 73, = 0,9 —— i, =09 —= <70
npwiumaeM Ry = 8.5 - 1,05 = 8,93 MIa.

Beraucium by = 800 — 50 = 750 mm.

Onpepenum TpebyeMylo momaah NPOAONbLHOK apMa-
TYphl cornacHo I 3.18. [lo ¢opmyne (22) Haxomum
JHaueHMe O,

M 780 - 10°

=105< 1,1,

a, = = = 0,518.
Ry, bhg 8,93 - 300 - 750*
Tak kak «,, = 0,518 > ap = 0,42 (cm. 1a6m. 18
npu vy, = 1,0), npH 3a0aHHMBIX pa3Mepax CeueHus:

Kiacce GeroHa HeoGxomMma Ckaras apmarypa. Hamee
pacueT NpOH3BOJIMM COTJIACHO II. 3.19.

TNpurnmas a’ = 30 MM, no dpopmynam (24) u (25)
omipeienuM HeoOGXOAMMYIO IUTOLSa/ib CEYEHHS CXATOH H
PacTAHYTOH apMaTypbi:

M —04R, bhi
Ry (ho —a')
. 10% — . . . 750°
- 780-10° - 0,4-893-300-7 = 6742,
365 (750 — 30)

! —

s

0,55bho R
AS = ‘_’__O__b_ + ;
RS
0,55 - 300 - 750 - 8,93

= + 674 = 3702 Mm>.
365

l'lpmmmaeM A; = 763 MM’ (3 D18); A, =
= 4021 mm? (5 @32)

Mpumep 5. Jano: ceuerine pasmepamu b = 300 mm,
h = 700 MM; a= 50 MM, a'= 30 MM; GeTOH TAXKeTbIL
knacca B30 (R, = 15,5 MiTa npu 75, = 0,9); apma-
Typa Kiacca A-III (R = 365 Ml’la) ; IUIOLNA/h CeYeHH A
CKaToit apMatypei A; = 942 mm? (3 ©20); n3ruGaro-
LM MOMEHT M = 580 kH - M.

Tpebyerca onpedenuTh IUIOLIANb CEUEHMA PaCTAHY-
TOH apMaTyphl.



Pacuer ho = 700- 50 = 650 mm. Pacuer npo-
H3BOAUM C YYETOM ILTOLIAHN CKAaTO apMATyPhI COrac-
Hom. 3.19.

BbIUHCIIHM 3HAYEHHE Oy, |

M- Ry Agtho —d') _
Rypbh?

0y, =

— _580-10% — 365 - 942 (650 — 30)_0187
15,5 - 300 - 650*

am = 0,187 < ap = 0413 (cM. Tabn. 18).
ITo 1abn. 20 npu oy, = 0,187 naxogum § = 0,21,
Heobxomumyio miomiafp  pacTsAHYTOH apMaTypsl
onpenenuM mo popmyne (26):

E bhoRb

s

0,21 . 30306'5650 2159 4 942 = 2680 mm?.

IMpurumaem 3 @36 (Rg = 3054 mm?).

Ipumep 6. Jano: CeYeHHEe pasMepaMH b = 300 mm,
h =700 mm; a = 70 MM, a = 30 MM; GeTOH TsKesblil
xmacca B2S (Rp = 13 MIanpu 7,, = 0,9); apmarypa
kmacca A-III (Ry = Ry = 365 MlIla); nnomam: ceve-
HUsA pacmHyTou apMarype! Ag = 4826 mm? (6 F32),
CXKATOM A = 339 MM’ (3 @12); uarubatoumi Mo-
meHT M = 600 kH - M.

Tpebyercsa MpoBEPUTD MPOYHOCTb CEYCHUS.

Pacuert hy = 700-— 70 = 630 mm. IlpoBepky
IPOYHOCTH CEUeHHA NIPOM3BOAMM COrnacHo I. 3.15.

Mo dopmyne (16) BBUMCIUM BBICOTY CIXKATOM
30HBI X:

14
AS= +AS=

’
_ Res~ Refly _
Rpbd
365(4826 339)
13 - 300

=420m™m

ITo ta6n. 18 Haxonum (R = 0,604 u ag = 0422,
Tax kak x = 420 MM > £pho = 0,604 - 630 =
= 380 MM, NpOYHOCTH CEYEHHA MPOBEPHUM H3 YCIOBHA
(18):
agRpbhe +RyeAs (ho —d') = 0,422 - 13 - 300 X
X 630% + 365 - 339 (630 — 30) = 7274 - 10° H- Mm =
=7274xH-M>M= 600kH - M,
T. €. MPOUHOCTD CeveHus obecreveHa.

Taspogbie u 08yTaspoasie ceuenun

, TNipamep 7. Jano: ceveHue pasmMepamMu b'f= 1500 MM,
hy = 50 mm, b = 200 MM, & = 400 mm; a = 40 Mm;
Oeron Tmxenblit kmacca B25 (Rp = 13 MIla mnpu
Yoy = 0,9); apmarypa kiacca A-Ill (Ry = 365 MITa);
u3rubatorumit MomeHT M = 300 kH - M.

Tpebyerca onpenenuTs MIOWAAb CEUEHMS MPOAOIb-
HOM apMaTyphL.
Pacuert ho =400 — 40 = 360 mm. Pacuer npo-

H3BOOMM corjacHo m. 3.22 B MNpenosoXeHHH, 4T0
¢xkaTas apmarypa 1o pacuery He Tpebyerca.

1T OBEpHM  yCIIOBHE (32), MpUHUMasA A = 0;
Rpby hf (ho — 0 Shf) - 1500 - 50(360 - 0,5 X
X 50) =3266-10°H-Mmm=3266kH-M>M =
= 300 kH - M, 1. e. rpaHuna CXaToi 30HBI NPOXOIUT
B MOfIKE, U PacueT MPOUIBOMUM, KAK UL IPAMOYFOb-
HOro CedyeHMs IIMPHHOH b = bf = 1500 MM cormacHo
. 3.18. BbIMMCIMM 3HAUEHHE Q)

M 300.105  _
Rybh¢

Qy =

13 - 1500 - 3602

= 0,119 < ag = 0,422 (cm. Tabn. 18),

T. €. CKaTasg apMaTypa IeHCTBHTENbHO He TpebyeTcs.

ITnomany ceueHHss pacTAHYTON apMaTypPhI BBIYHCITHM
no ¢opmyne (23). Dna storo no tabn. 20 npu ), =
= 0,119 Haxomum § = 0,938, Toraa

6
Ag= M = 300 10 = 2434 Mm2.
Rsthy 365 - 0,938 - 360

Tpraumaem 4 328 (A = 2463 mm?). ,

, Mipamep 8. fano: ceuenne pasmepamu by = 400 mm,
hf = 120 mm, b = 200 MM, & = 600 mm; @ = 60 MM;
Geton Taxenbrd knacca B1S (Rp = 7,7 MIla mpu 7, )
= 0,9); apmarypa knacca A-Ill (R; = 365 Mlla);
uarubarommi MomeHT M = 270 kH - M.

Tpedyerca onpenenmuth IIOUIASb CEUYCHHA PacTAHY-
TOH apMaTypbl.

Pacuert. hy =600 — 60 = 540 mM. Pacuer npous-
BOIMM COI'JIaCHO M. 3.22 B NpenooKeHuH, YTo cxaTas
apmarypa He Tpebyercs.

Tak Kkak Rbbfhf (he — 05h ) = 7,7-400 X
X 120(540 — 0,5 - 120) = 177 4 10°H - Mm =
= 1774 xH - Mm <M = 270 xH - M, 1. e. rpannna cxa-
TOH 30HbI MPOXOOHT B pebpe, Mnowany CeueHUus pacrTs-
HYTOH apMaTyphl onpegenum o dopmyne (33).

JIisl 3TOro BBIYUCIIMM 3HAYEHHE QO

M~ Ry (¥ - b) hy (o — 0,5h))

U

Rpbhe
_270-10° — 7,7 (400 — 200) - 120(540-0.5 - 120) _
7,7 - 200 - 540°

= 0,404 < ap = 0,44
(cm. Tabn. 18), crnemoparensHo, caTas apMaTypa He
Tpebyerca.
Uz 1abn. 20 npu ¢, = 0,404 Haxomum ¢ = 0,563,
Torga

R
= [£bho +(by — b)hf] _”=

11 _
= [0,563 - 200 - 540 +(400 — 200) 120] 3=
= 1789 Mm?

Tpunumaem 4 @25 (4 = 1964 mm?)

, Mpuvep 9. Zlano: ceuenue pasmepamu by = 400 mm,
f— 100 MM, b = 200 mm, A = 600 mm; a = 70 MM;
BeTon TAXembI Knacca B2S (Rp = 13 MIla npu 7p, =
= 0,9); pacranyraa apmarypa knacca A-lll (Ry =
= 365 MIla); mwiomanms ee ceuenus A; = 1964 mm?
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49225); 4, = M=
= 300 xH - m.

Tpebyerca npoBepuTh NPOYHOCTb CEYCHHA.

Pacuye 1. hp = 600—-70= 530 mm. [IpoBepky
NPOYHOCTH CeyeHWs MNpPOM3BOAMM cormacHo 1. 3.20,
npusuman 4, = 0. Tak kak RgA, = 365 - 1964 =
= 716860H > Rybrhy = 13 .400 100 =
= 520000 H, rpaHuua cxaToi 30HbI IpOXOJHT B
peOpe. IIpouHOCTh cedeHusa NPOBEPUM U3 YCIOBHA
(28).

Insa storo mo dopMmyne (29) ompedenum BpICOTY
CKaToit 30HBI X :

0; u3rnGalouii MOMEHT

ReA; ~ Ry (by — b) hg
Ryb

365 - 1964 — 13 (400 —200) 100

13- 200

= 176 Mm< £x by = 0,604 - 530 = 320 MM
( £z Haiimeso u3 Ta6n. 18);

Rybx (ho —0,5x)+ Ry (by — b)hy (ho — 0,5h¢)
= 13-.200-176(530-0,5 - 176) +
+ 13 (400 - 200) 100(530 — 0,5 - 100) =
=327,1-10°H -mm = 327,1 kH - M>
> M = 300kH - M,
T. €. IPOYHOCTDb CeYeHUA obecmeyueHa.

X =

SJIEMEHTHI, PABOTAIOIWE HA KOCOM U3T'UB

3.24. PacyeT npAMOYTONBHBIX, TaBPOBbIX, IBYTaBpO-
BbiX M [-06pasHbIX CeyeHMH 311eMEHTOB, paboTaloUHX
Ha KOCOH M3rH0, NOMYyCKaeTCA IPOH3BOMMTb, IIPUHH-
Mmas GopMy cxKaToi 30HbI 1O YepT. 6, IPH ITOM HOIDKHO
YOOBNETBOPATHCA YCIOBHE

Mx < Rb [Aweb (ho —x,/3) + Sov,x] t Rschx ’
(35)

rge M, — COCTaBNAOIasA H3rMOAIIET0 MOMEHIa B
IVIOCKOCTH OCH X (32 OCH X M Y NIpHHKMa-
I0TCA B¢ B3aMMHO NepNEeHOMKYISpHbIE
OcH, IpPOXOAALUHE 4Yepe3 LEHTP TAKECTH
CeUeHUs pacTAHYTOM apMarypbl napan-
JIETIBHO CTOPOHAaM CEUEHHS, MNA CeueHHs
¢ IONKOH OcCh X NpPHHMMACTICHA MNapan-
NeNnBHO IIOCKOCTH peGpa) ;

Ayep = Ap — Aoy; (36)
A, ~ IIomWanp CKaToi 30HbI GeTOHa, paBHas:
RsAs ~ RscA;

Ay = ; 37
b R, (37

A,, — mWIowans HaHOOIEe CXKATOTO CBECa NONIKH;

Xx; — pa3Mep Cxaroi 30HbI HeToHa no Haubosee

cxaToli GOKOBOH CTOpDOHE CeYeHHMA, Ornpe-
mensieMslii no bopmyne

2 RbAtzveb
xX; = —

3 Rb (bo Aweb + Sav, y)"’

U (38)
+R“.S,y —My
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bo — paccrosHMe OT UEHTpAa TAXKECTH CEUeHUA
PacTAHYTOH apMaTypsl Ao HamGosnee cia-
1Ol 60KOBO# rpaHH peGpa (CTOPOHBI) ;
Sop,y — CTATHYECKHA MOMEHT MWIOmAmH A4,, B
SUTOCKOCTH OCH J OTHOCHMTENIbHO OCH X ;

Ssy — CTaTMYeCKHH MOMEHT IUIOLIaIH A; B IDIOC-
KOCTH OCH ¥ OTHOCHTEJIBHO OCH X ;
My — COCTaBIAONIAA H3rubaoiero MoMeHTa B

IITOCKOCTH OCH J;
— CTaTHYCCKMA MOMEHT Iowand 4,, B
IUIOCKOCTH OCH X OTHOCHTENBHO OCH )V ;
Sg, — CTaTMYeCKHil MOMEHT IUTolany A B IIOC-
KOCTH OCH X OTHOCHTEIBHO OCH Y.

sov, x

a) % 1 4 ; 1
b / As 5 As
Y o Y/W} i
. W .
<
vl 7z
Z bor| [ A4 X
of Phep | G 7"
3| X
f) < s GX
2 i o b
I Y s O slo § A1 ¥
Z %o )
lg P 45 \ .

o

Yepr. 6. Gopma cxaroil 30HH B MONEPEYHOM CEYEHMH HxKeie3o-
GeTOHHOTO 31eMeHTa, paboTavIero Ka KocoH H3rub

@ — TaBPOBOTO CeYeHHA; 6 — MPAMOYIONBHOIOC CeueHUA, I —
IIOCKOCTE MeHCTBUA H3IrHbaiouero MOMeHTa; 2 —~ ULEHTp
TSOKECTH CEUSHHS PACTAHYTOH apMATYphi

Ecnu yuMThiBaeMbie B pacuere pacTAHYyThle apMaTyp-
Hble CTEP)KHM PpACMONIaraloTCA B IUIOCKOCTH OCH X
(uepT. 7) , 3HaueHHe X'; BBIYMCIAETCH 110 popMyIIe

Xp = —t+V1? + 24, 8B,  (39)

S ctgf - S
¢ = 1,5( ov,y ov, x
A

The
web

+ bo Ctgﬁ - ho);

B — yrom HaKJIOHa IVIOCKOCTH [JeHCTBHR M3TH-
Gatomero MOMEHTa K OCH X, T. €. ctgff =
= M,/M,.

fIngckecms ded-
omiur useu-
sarueeaq
MOMEHITIA
X

Yepr. 7. Cevertne c pacra-
HYTHIMH  ApPMAaTYpPHBIMH <& B
CTEpHHAMM B IIOCKOCTH
och x ; 1
17 14 -
[]
[
X o




Qopmynoii  (39) Takxke cnenyer MONMB3OBATHCA
HE3aBHCHMO OT PACHOJIONKEHUA apMATypbl, eCliM HeoB-
XOOMMO OIIpefIeNIUTh IIpefieNIbHOE 3HayeHue H3rubaro-
WEro MOMeHTa TIpH 33JaHHOM yTiie f.

Ipy pacyere NpPAMOYFONBHBIX CEUEHHH 3HauCHHA
Aoys Soy, x ¥ Soy, y B dopMmymax (35), (36), (38)
4 (39) npmnmalorca P2BHBIMH HyJTiO.

Ecrm Ay < A4,, wmax; < O2hf,pac'ler TIpOH3BO-

JATCA KaK A NPAMOYTOJIBHOXO CeUeHHA l]ll{pﬂl'IOPI

b = bf
Ecnu BoimosnHAeTCA yCIOBHE
1,54
x; < web (40)
b+b,,

(roe b,, — uMpHUHa HAUMEHee CKATOTO CBeca MONKH) ,
pacueT npou3pomMrIcs Ge3 yyera kocoro Maruba, T.e.
no ¢opmynam mm. 3.15 u 3.20, Ha feiicTBHe MOMeHTa
M = M, npu 3T0M CnefyeT NpoBepuTh ycnoBue (41),
NpHHMMas X, , KaK IIpH KOCOM H3rube.

Mpu onpenenenun 3Havenus A, no dopmyne (37)
HAMpsXKeHHEe B PACTAHYTOM CIepikHe, OmuxailieM K
rpaHHue CKaTod 30HbI, He HOIDKHO GbITh MeHee R,
yro 06ecreunBacTCs cOGMOIeHHEM YCIIOBUA

b,,tgd + x
g = o BTN <t @)
(boi *boy) 180 + hoi

rae  &(p — cm.T1abn. 18m 19;
bgj, hg; — paccCTosHHs OT  pacCMATPHBAEMOTO
CTePXKHA COOTBEICTBEHHO OO0 HauGollee
cxaroit GokoBo# rpanu pe6pa (CTOpPOHBI)
4 10 Haubonee CXKarToil rpaHu, HOpMass-
HOH K ocH x (CM. uepr. 6);
b,,— UmMpHHa HauBoIeE CXKATOTO CBECA;
@ — yron HakjoHa NpAMOMH, OrpaHHUMBAl0-
med cXaTyio 30HY, K OCH ); 3HauyeHHe
tgl ompemensercs no ¢gopmyine

xi

2Ayep
Ecmu ycnoBue (41) He cobGmiopaeTcs, pacyeT CeueHHsA
NPOM3BOIMTCA IOCNIE/IOBaTE/IbHBIMY TIPHGITIDKEHUAMM,
saMeHaa B popmyne (37) A KaXAOro pacTAHYTOTO
CTEPXXHA BENMHYMHY R 3HaucHMAMH HamlpsOKeHHH, paB-
HBbIMM ;

05 = Yo (w/&; — 1)R,, HO He Bonee R,

tg0 =

rae Y,, w — NpHHMMaoTcA N0 Tabn. 18 u 19, npu
3TOM OCH X H Y NPOBOAATCA Hepe3 paBHO-
JIEHCTBYIOLIYI0 YCHMMH B PaCTAHYTBIX
CTEPXHAX.

IIpx npoeKkTMpOBaHHH KOHCTPYKIMH He peKOMeHIy-
eTCA M[ONYyCKaTh NpeBblllleHUA 3Hauemus £; Ham £p
Gonee yeM Ha 20 %, NpH 3TOM [IOIMYyCKaeTCHA NpPOU3BO-
IDHTh TONBKO OOMH MOBTOPHBIA pacyeT C 3aMeHOH B
¢opmyne (37) 3maueHmit R WjiA pacTAHYTBIX CTepX-
He#l, A KoTophiX §; > £p , Ha HaNpSDKEHUSA, DaBHBIE:

Y (w/Ej—1)+2

3
Hpu nosropHOM pacuere 3HaueHme X; ONpeNENA-
erca o gopmyrne (39) He3aBHCHMO OT PACTIONIOXKEHHA
PaCTAHYTBIX CTEPXKHEH.

R;. (42)

Osi =

Pacuer Ha KOCOH M3rHO HPOHU3BOMUTCA COIJIACHO
1. 3.27, ecli BHINOTHAIOTCA YCIIOBHA !

I TpAMOYTONbHBIX, TAaBpOBbIX H [-0Gpa3HbIX
ceueHui ¢ MOJNIKOMI B CXKATOM 30HE

xy > h; (43)
IU1a NBYTaBpOBbIX, TABPOBBIX U [-06pa3HbIX ceueHwMi
€ NOJIKOA B PAaCTAHYTOH 30HE

xy > h—hp— by 180, (44)

rae  hp by, , — BBICOTA M IIMpHHA HaUMeHee pacTi-

HYTOro cBeca nonku (4epr. 8).

LIRQCNOCRE
aedcmbus

useuoaraue™
20 MOMEHITa

e >
= \
\

-] [+
o
=] o X o o

ao Bout

Yepr. 8. TaBpoBOe cedeHue CO

CKaTofi 30HOH, 3axopAmed B

HaHMeHee pacTAHYTBIl CBec
TONKH

Tpu nons3oBanun ¢opmynoit (37) 3a pactanyryio
apMatypy Wiomansio A, PEKOMEHyeTcA NPHHUMATH
apMatypy, pacrnosaraeMyro BOIM3HM pacTAHYTOH rpaui,
napa:menmou OCH y, a 33 CXAaTyi0 apMartypy Imno-
liampio A, — apMaTypy, pacmonaraeMyio BOAM3M cXKa-
TOi rpa}m, NapaUIeNIbBHOR OCH ¥, HO 10 OfiHy HauGolnee
CXKaTyio CTOPOHY OT OCH X (CM. 4epT. 6).

3.25. TpebyeMoe KOIMUECTBO pacrAHyTOH apMaTypbl
IIpH KOCOM M3rube A 31eMeHIOB NPAMOYTONbLHOIO,
TaBpoBOTO M ['-06pa3sHoro ceyenmit ¢ MONKOR B CXKATOM
30He PEKOMEH/IYeTCA ONpENeNATh C MOMOILBIO YepT. 9.
i 3TOro OpHUEHTHPOBOUHO 3aHATCA ITOJIOXKEHHEM
HEHTpPa TOKECTH CEYEHHA PACTAHYTOH apMaTyphl M IO
rpaduKy OnpeneyaloT Oy B 3aBUCHMOCTH OT 3HAUCHHH

_ M, —RbSov,x — Ry Ssx )
px = 2 )
Ry, bo h3
_ My ‘Rbsov,y _Rscssy
Ay = ;
Rbbo hg

[ o6o3naveHns — cM. popmymnbr (35)—(38) |.

Ecmn a,, < 0, pacuer NPOH3BOAMTCA KaK I
MpAMOYTONBHOTO CeUeHUst, pHHuMas b = by,

Ecnn 3HayeHue o Ha rpaduke HaxOQUICA MO IeBYI0

b,,+b
CTOpOHY OT KpHBOH, OTBeYaloLIel 1apaMeTpy ———— ,
0

nopGop apMarypbl npousBogurcsa 6e3 yuera Kocoro
u3ruba, 1. e. cornacko mu. 3.18, 3.19 u 3.22, Ha neiict-
BHe MOMeHTa M = M.
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Yepr. 9. TI'padMK Hecyweit CrnOCOGHOCTH NPAMOYTOMBHOIO,
TaBpOBOro W I'-0GpasHOro ceueHsit anA 3neMeHTOB, paGoraio-
UX Ha KOCOH H3rHG

TpeGyemas miowans pacTAHYTOH apMarypsl NpH
YCTIOBHH paGOThI ee ¢ MOMHBIM pacyeTHHIM COIPOTHBIIE-
HHEM OINpefestAeTca no hopmyne

Rb ’
5§ (asboho + on) T". AS’ (45)
§

roe A,, — oM. dopmyay (36).

LeHtp TsbxecTH ceueHusA AKTHYECKH IPHHATON
PacTAHYTOR apMaTypbl HOIDKEH OTCTOATh OT pacTAHy-
TBIX IpaHei He Jambille, YeM NMPUHATHINA B pacuere HeHTp
TAXKECTH. B NMPOTMBHOM cnyyae pacueT NOBTCPAIOT,
IPHHUMAA HOBBIH LEHTP TAKECTH CEYCHUA PACTAHYTOMH
apMaTyphl.

YcnoBreM paGoThl pacTAHYTO#H apMaTypbl ¢ NOJTHBIM
PACYeTHbIM CONPOTHBJIEHMEM SBJIACTCA BBINOJHEHUE
yenosusa (41).

Ina anemeHTOB H3 GeTOHa KiIacca B25 # Huxe ycio-
pue (41) Bcerza BBIMOMHACTCSA, €CIIM 3HAYEHMA o Ha
yepr. 9 Haxonsrcs BHYTPH ofnacT, OFpaHHYeHHOM
OCSMH KOODIHMHAT M KPHBOH, OTBeyaroLledk NapamMeTpy

ov/ by .

Ecnu ycnosue (41) He BbINOnHAETCA, cnenyer

NocTaBuTh  (YBENWMUMTIb) CXKATyl0 apMmarypy Jsu6o

30

MOBBICHTb Kiacc GeToHa, NGO yBeNMUUUTb pasMephl
ceuenus (ocobeHHO HauboOmee CXKaTOro cBeca).

3HayeHHs &y HAa rpaduKe He JOIKHBI HAXOOUTHCA
MEXIY OChI0 @5, W KPHBOH, COOTBETCTBYIOILEH Napa-
MeTpy hg/h. B’ NpOTHBHOM cnyyae X, CTaHOBHICA
Gonee /1, ¥ pacueT TOTAA IPOU3BOAMICA COIJIACHO
m 3.27.

3.26. Pacuer Ha KOCOH M3ruG NPAMOYIOMBHBIX H
OBYTAaBPOBbIX CHMMETPHYHBIX CEHYSHHi ¢ CHMMETPHYHO
PACIONIOKEHHOK apMaTypod MOXeT NPOM3BOOUTHLCS
cornacHo . 3.76, npuumas N = 0.

3.27.Ina He oroBopeHHbIX B mm. 3.24-3.26 ceue-
HHH, 8 TaKXe NPH BHIIONHEHHH ycnoBHH (43) n (44)
WIM eCIM apMaTypa paclpefieNieHa Ho CEeYeHHIo, YTo He
TNO3BOJIAET A0 PAacueTa yCTAHOBUTh 3HAuEHHA A M Aj
H pacHoONIOXKEHHE UEHTPOB TSKECTH PacTAHYTOH H
CKaTOH apMaTypbi, pacyeT Ha KOCOW M3rub cnemyer
[POM3BOAMTb, MONB3YACh (OpPMyNamMd [ia o0bLiero
ClTy4as pacyera HOpPManbHOro ceueHHs (cM. m. 3.76)
¢ yueTOM yKasamuid 1. 3.13.

Topanok nonp3opanua popmynamu obiuero cryyas
PEKOMEHAYETCS CleIyIoLHM :

1) npoBOOAT BE B3aHMHO NEpPRNEHIUKYISAPHbBIC OCH
X ¥ Y uepe3 LEHTp TSKECTH cevyeHMs Hauborree pacTsamy-
TOTO CTEPXKHS N0 BO3MOXHOCTH Mapa/UIeNIbHO CTOPOHAaM
CeueHus;

2) noabupanT nOCNenoBaTeIbHBIMK NPHOIHIKCHHA-
MY [0/10’KEHHE MPAMOM, OTPaHHUHBAIOILIEH CXKATYIO 30-
HYy, TaK, yrobel npu N = 0 yooBjeTBOPAJIOCH PaBeH-
ctBo (154) nocne MOACTaHOBKH B HEro 3HaueHHH 0,
onpenenennbix no dopmyne (155). Ipu stom yron
HAKJIOHa 3TOH NpAMOH 0 NPUHUMAIOT NMOCTOAHHBIM H
PaBHbIM YDy HaKJIOHa HEHIpanbHOH OCH, ompedeneH-
HOMY Kak [UIfl yIpyroro MatepHana;

3) onpenensaoT MOMEHTHI BHYTPEHHUX YCWIHiA OTHO-
CHTEIIBHO OCeil X K y cOOTBETCTBeHHO M, u M,

Ecimm o6a 3tH MoMeHTa oxamnamxcn Gonblue Unu
MeHBIIE COOTBETCTBYIOHIMX COCTAaBJIAIOIIMX BHELIHEro
MOMEHTa (M H M), IPOYHOCTh CEYCHHA CUHTACTCH
oooraercrsemto oﬁecneqem-lou Wi HeoGecnedeHHOM .

Ecnu onuH U3 MOMeHTOB (Hanpumep, M, ) MeHbLIe
COOTBETCTBYIOLIEH COCTABJIMIONIEH BHELHETO MOMEHTA
My, a Ipyroit MOMeHT Gojlblie COCTaBJAIoLIel BHelL-
Hero MomeHta (1.e. M,,, > M, ), 3apal0TCa ApyTHM
yrnom 8 (GOnbLuMM, YeM paHee TMpPUHATHIA) M BHOBb
HIPOM3BONAT AHANOTYYHBIA PacyeT.

Ilpumepni pacuera

Tlpumep 10. Jano. >xene306e TOHHDIH TPOrOH K POBJIH
¢ ykioHoM 1:4 (ctgf = 4); ceueHHe W pacloIOKeHHe
apMaryphbl — MO YepT. 10; v, = 0,9 (Harpysku Henpo-
JIOTKHUTENIBHOTO- nencmua OTICYICIBYIOT) ; GETOH TsXe-
neii xnacca B25 (R, = 13 MIla); pacrsaHyTas apma-
Typa Kmacca A-Ill (R = 365 MIla); mrowans ee

ceueHns A; = 763 mM®> (3 D 18); A, = 0; usrubaio-
LM Momeut B BCPTUKANbHOR mWIOCKOCTH M =
= 82,6 xH - M.

Tpebyercs POBEPUTH MPOYHOCT CEUCHUA.

Pacue 1. U3 uepr. 10 cnepyer:

ho = 400 — 30 — L3?£ = 360 MMm;



2-120+1 -
3
b, =b,, =———-3°°; 199 75 wng;

h}=80+2-0—=90MM.
2

Yepr. 10. K npumepy pacuera 10

I — mnockocts neHcTBEA M3rHGaMIEro MOMEHTa; 2 — LUERTp
TAXKECTH CeYeHHs pacTAHYTOl apMaTyphl

Ilo dopmyne (37) onpemenuM IUIOWIanb CXATOM
30Hb1 GeTOHA A )

R .
Ab =_ﬁ_=w=21 420 mM2.
R, 13

Inomiagpy HauGonee CKATOTO cBeca NMOJKH H CTaTH-
YeCKHe MOMEHThbI 3TOH INOILAOM OTHOCHTENBHO oceil
X HY COOTBETCTBEHHO paBHbI:

A,y =b, He="T5 -90 = 6750 MM’}
Sov,y '_"on (bO +bov/2) =
= 6750 (90 + 75/2) = 86,06 - 10* Mmm>;
Sov,x = on(ho - h}/Z) =
= 6750(360 — 90/2) = 212,6 - 10* mm°>.

Tak kak Ay, >A4,,, pacieT NpomoIDKAEM KaK s
TABPOBOTO CEYCHMA.

Ao =Ap — Ay, =21 420 — 6750 = 14 670 MM’

CocraBnswomme #n3rubaiomero MOMeHTa B IUIOC-
KOCTH oceil ¥ M X COOTBeTCTBEHHO paBHbI (IpH cigf =
=4):

M 82,6

Vl +ctg?p Vl +4?
=20kH -wMm;
M, =M, ctgf=20- 4=80xH M.

My = Msinf =

Onpepenum no dpopmyne (38) pasmep cxkaroi 30-
Hbl 6eTOHA Xx; N0 HauGoNee CAaToil CTOpOHE CeYeHMs,
NpUHUMAsA Ssy =0:

x1=—2- RpAlep _
3 Ry(oAwes*Spyy)—M,
2 13 - 14 670° -
3 13(90 - 14 676 + 860 600) — 2 000 000
=223 MM.

TpoBepum ycnosue (40) :

lySAweb__: 1,514 670 -
b+b,, 150+ 75

=978 mm<x; =223 mMm.

CnenoBarensHo, pacier mpomoiKaem mo dbopmy-
JIaM Kocoro H3ruba.

IpoBepuM ycnoBue (41) njs HauMeHee pacTAHY-
Toro crepxHA. U3 uept. 10 mmeem by; =30 mm, h; =
=400 — 30 = 370 Mmm:

2 2
tgo=—>1 = 223" _ 6o5;
24,05 2-14670

s. — bov tgﬂ + X,
! (b0i+bov) tge +h0i

___75-1,695+223
(30 + 75) 1,695 + 370

(cM. Tabn. 18).

Ycnosue (41) He cobmiomaercA. Pacuer moBTOpHM,
3aMeHAA B popmyne (37) 3HaueHHe R, /1A HaMMeHee
PACTAHYTOTO CTEPXKHA HANpsOKEHHEM O, OIpe/ie/ieH-
HeIM Mo ¢opmyne (42), KOpPpeKTHpYA 3Ha4YeHHA o
H bo .

W3 1abn. 18 umeeM w = 0,746 u ¥, = 4,26.

Us = lIlc((’J/Ei - l)+2 Rs =

3
_ 4,26(0,746/0,64 — 1)+2
3

IockonbKy BCe CTep>XKHH OIMHAKOBOTO AHAMETpa,
HOBbIe 3HaueHuA A, bo U h1y GYRYT paBHBI:

=0,64> g = 0,604

R, = 0902R,.

4, =21 4202—+%’3= 20 720 mv?;
by = 2012040902300
2+ 0902
ho =400 — 30 — —3%_ — 350 7 mm.
2+ 0902

31



AHIOTHYHO ONpeNeNMM 3HAYCHHA S, 5, Sov, x
HA

web -
Soy,y = 6750(92+75/2) = 87,41 - 10* mm?;
Spp x = 6750(359,7—90/2) = 212,4 - 10* Mm®;

Ayep = 20720 — 6750 = 13970 Mm?.

3nayeHue x; CNpenennM 10 dopmyne (39):

S, tgf - S
t=1,5( oy, y 18P "”'x+boctgﬁ—ho)=
Awep
874 100 - 4 — 2 124 000
= 1,5( +92-4—359,7) =
13970
= 159,8 mm;

Xy = —t+V1? +24,,,, ctgf =
=-159,8 +1/159,82 +2-13970 - 4 = 210,7 MM.

[IpoBeprM NpoYHOCTh ceueHMs 3 ycnosus (35),
npuHumas S, = 0:

Rb[Aweb (ho - x1/3)+ SOV,x] =
210,7
3

= 13[13 970(359,7 - )+212,4-10“ ] =

=80,2-10° H-MM>M, =80 - 10¢ H-mm,
T. €. IPOYHOCTh ceYeHuA obecmeyera.

Mpumep 11. Ilo panubIM nmpumepa 10 HeoGXomUWMO
NoAo0paTh IUTOIKANE PACTAHYTOM apMaTypsl IPH MO-
MeHTe B BepTHKAJIBHOM IUtockocTy M = 64 xH - M.

P a ¢ 4 e 1. CocTapnmouue U3rHGaIONMIEro MOMEHTa
B IUVIOCKOCTH OCeif ¥ M X paBHBI:

M, = Msinp= — 2 -
V1+ctg?p
64 -10°
= ———= = 155kH " ™m;
Vi+a?

M, = Myctgﬂ = 15,54 = 62kH M.

OnpenenuM HeoGXOOMMOE KOJIMYECTBO apMATYphi
cornacto 1. 3.25.

Npunuman 3uavenus bo, ho, Sov,x, Sov,y, Sy =
= Ss}', = 0 u3 npumepa 10, HAXOOMM 3HAUYEHUA Oy
HOpyy:

« _ Mx - RbSov,x _
mx T T o, 12
Ry bo hg
. 6 — . . 4
62-10° — 13212410 _
13 -90 - 360*
« - My —RbSov,y -
mny Ryb§ hy
. 6 — . 0 4
- 15,5-10 13 -86,06 - 10 = 0,114,
13 -90% - 360

Tak xakx a,,, > 0, pacueT mpomoikaeM KaK A
TaBPOBOTO CeYeHM .

Mlockonmbky TOUKA ¢ KOOPHMHATAMH Q,, = 0,227
HQpy, = 0,114 Ha ueprt. 9 HaxogHTCcA HO Npasyio CTO-

32

+b
POHY OT KPHBOIi, OTBEUAlOIel apaMeTpy o =

bo
- 15075 2,5, 1 10 neBy0 CTOPOHY OT KPHBOH,
90
, boy 75
OTBevaloLIeH Mapamerpy = —— = 0,83, apma-
be 90

Typa Gyner paGoTaTb C NONHBIM PacyeTHBIM CONPOTHB-
neHueM, T.e. ycioue (41) BoimonHeno. TpeGyemyro
IwIowiaas PacTAHYTOH apMaTypbl onpedeNnAM no ¢op-
myne (45).

Mo uepr. 9 npu «,,, = 0,227 1 @, = 0,114 Haxo-
mM o = 0,25. Torpa, npunuMas 4; = 0, UMeeM

Ry
Ag= (agbghg + Ayy) R =
s

= (0,25 - 90 - 360 + 6750) 31—635 = 529 mm?.

TipunuMaeM crepiain 3 B16 (4, = 603 M) u
paciojyiaraeM UX, KaKk MOKa3aHo Ha uepr. 10.

INpumep 12./Jano: HaBeCcHass CTeHOBas IaHeNb
obmecTBeHHOro 37aHUA NpoyeToM 5,8 M ¢ momepeu-
HEIM ceveHMeM mo uepr. 11; OeToH Jyerkmii Kknacca
B3,5, mapku mo cpepHe#t muorHoctH D1100; apma-
typa wiacca A-lll; Harpysku Ha maHen» B CTauH
3KCIUTYaTalMH: B IUTOCKOCTH MaHeJIH — COOCTBEHHbIH
BeC H BeC BbILIEPACTIONOXKEHHOTO OCTEKJIeHHA (BKIIio-
yas TMpPOCTEHKH) BBICOTOH 3 M 3,93 xH/M?, u3
IWIOCKOCTH NaHeNH — BeTpoBas Harpyska 0,912 kH/m?.

Tpebyerca mpoBEpUTh NMPOYHOCTh MaHENH B CTafMH
3K CIUTY aTallMH.

x 300
Y 2410
\
4L-A— Q
7 N\ 8
AN S
NERE
mell  ohlle
9 %5 § =
‘.g
206
72
vl y
1
2010 / 1]40
5=340
X

Yepr. 11. K npumepy pacuera 12
1 — 8 — crepxnn

P a ¢ u e 1. CHavana onpenmenum u3rubawoinme Mo-
MEHTbI, JIEACTBYIOIIME B CpeJHEM CEYeHWH MaHeNH B
INIOCKOCTH M M3 IUTOCKOCTH ITaHENH.

CoracHo m. 2.13 onpenmenuM Harpy3ky or coBer-
BEHHOro Beca mNaHenu. Ilockonpky Kiacc J1€TKOro



GetoHa Hwke B12,5, mioTHOocTe GeTOHa nNaHeNH paBHa
v =1,1D = 1,1 - 1100 = 1210 xr/m>. Torna Harpys-
Ka 0T cOGCTBEHHOrO Beca NaHe U 6yeT paBHa:
4, = bhy-0,01=034-1,2-1210-0,01 =
= 4,94 xH/m,
a ¢ yueToM KoddduipenTa Hafe)KHOCTH MO Harpy3ke
7r= 1,2 (nockomeky ¥ < 1800 xr/m?)
q,, = 1,2-4,94 = 592 xH/m.

Harpyska or Beca BbILIEpPaCHONONKEHHOTO OCTeKIe-
HHA gg = 393 -3 = 11,8 xH/m.

Urtoro Harpyska, AefCTBYIOIAA B INTOCKOCTH ITaHe M,
paBHa:

Gy = gy qg = 592+11,8 = 17,72 xH/m,

a MOMEHT B CepelyHe TaHe)H OT 3T0M Har py3Ku
q,1? 172 5.8?

= 74,5 xH - ™.
8 8

M, =

BerpoBas Harpyska Ha 1 M JTMHBI NaHeNH, YUUTHI-
Bas nepenayy Harpy3kH OT BBIILe- H HHXKEPACIIOIOXeH-
HOTO OCTEKJICHHA, PaBHa:

q, = 0912(1,2 +3) = 3,83 xH/m,
a MOMEHT OT 3TOH Harpy3KH paBeH:
2
M = qy! _ 383 -5,82
¢ 8 8

IMockonbky apMarypa pacnpeneneHa HepaBHOMEpPHO
N0 BCEMY CEYeHUI0, IIPOYHOCTh NpPOBEPHM IO op-
Mynam oGuiero ciyvas pacdyera cormacHo m . 3.76
(c yuerom 11. 3.13).

Bee crepxHu 0603HauMM HOMepaMi, KaK MOKa3aHo
Ha vuepT.11. UYepes uentp Hambonee pacTAHYTOro
CTEpXHA | MpOBOAMM OChb X NapanyielibHO pa3mepy
h = 1195 MM u OCb y — MapaJUIeNbHO pa3Mepy b =
= 340 Mm.

Yron 6 Mexpy OCbio y M IpAMO#, OF paHHIKBAIOIHel
CXaTyio 30HY, NpHHHMaeM KakK MpH pacyeTe yNpyroro
TeJ1a Ha KOCOH H3ru6:

= 16,1l kH - M.

SR M, \ b
_ 16,1 ( 1,195 )2 = 267.
745\ 034

OnpegeniM B NepBOM NpUOMMXECHHHM IUIOLNANb
CKaToi 30HbI Gerona no dopmyne (37), 1. e. NpuUHAB
BCE CTEPXHM C MOJIHBIMH pacueTHBIMHM COIpOTHBJIE-
HHAMH, IIDH ITOM CTepXKeHb 8 NMPUHHMMAEM CXKarbiM, a
OCTASIbHbIE CTEPXHH — PACTAHYTHIMH.

Ins crepxueit 1, 2, 7, 8 (210) umeeM R, = R, =
365 MIMa, a mia crepxueit 3—6 (J6) ~ Ry =
355 MIla, Torna:

RyAg = 365 - 236+ 355 - 113 = 126 250 H;
Ry, A! = 365-78,5 = 28 650 H.

[lockonbky MMeeT MecTo BETPOBafA Harpysxa, 3Ha-
yeHue R, NpuHUMaeM ¢ yyeToM KOIQQHIMEHTa Ty, =
=1,1,1.e. Ry = 2,3 M.

nu

$CT78
Ry

126 250 — 28 650
= . = 42440 MM,
2,3

Tnomany cxxaroit 30Hb! B NPEANOIIONKEHHH TPEYToib-

HOH ee 2xj)opMm onpefenserca no dgopmyne Ay =
X
= — 1 | Ijme x, — pasMep CXKAToil 30HHI MO CTO-
2tg0

PoHe ceueHHs h, OTCIOIA X, paBeH:

x; =1 2tg6 4, =1/2-2,67~42440 =
=476 m < h = 1195 mm.

Paamep y; C©Karoil 30HBI IO CTOPOHE CeYeHHUH b
paBes:

RA., - R_A!
Ab=._______—__ss =

T. €. [NEHCTBMTENHHO CXKATAA 30HA UMeEET TPEYTONbHYI0
Gopmy.

Hanecss 3TH pa3mepbl Ha 4eprT. 11, BuamM, 4Yro
CTepXeHb 8 OKa3aJICA B CXKaToil 30He, a BCE OCTalb-
Hele — B pacraHyToi. [lpoBepum HampskeHwe Og; B
CTePKHAX, GIMDKAHHIMX K TPaHMIE CXKATo# 30HBI, T. €.
B crepxHaAx 6-8, no ¢opmyme (155), ompe-

no d¢opmyne &; =

Henas oOTHOLIeHHA &; =
i
X1
= —————— , INi¢ &,; H &y; — PacCTOSAHHA OT

ay; 180 + ay;

i-ro cTepAHA A0 Haubonee CXKATOH CTOPOHBI CEUYCHHA
COOTBETCYBEHHO B HAUIPABJICHHMH OCEH X H ).

Mpwmyman o, , = 400Mlla, w = 0,8 -0,008R, =
= 0,8 — 0,008 - 2,3 = 0,782, nonywm

= _Yc,u © _4\=
_w | &

_ 400 ( 0,782 _1)=
0782 % &
11
1082

Ogj

1 -

— 1384 (MIla).
i
BoiwmicieHHs CBEIEM B CIIeIyIoulylo TaGmuiy :

Homep | Ag, | ayp | @y |ay180+| & | og 5 R,
CTePX- | pmm? MM MM [+a,;, MM MIla
HA
6 28,3 | 40 | 555 | 662 [0,719 | 1209 <
< 35§
78,5 | 300 80 | 881 0,54 620> 365
78,5 40 80 | 187 [2,545 | -959<
< -365

Ws T1abnuupl BUAHO, YTO TONBKO MIA CTEPXKHA 6
6BUTO TIPUHATO NpH BHIMHCICHMM A, HEMpaBHIbHOS
Hanpsokenne: 355 MIla Bmectro 120,9 MIa. Ilpuuu-
MaeM B 3TOM CTePXKHE HAIpPsKEHHE HECKONbKO GOMb-
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Illee, YeM BBIYMCICHHOE, — Ogq = 160 MIla. U3 pasen-
crea (154) npu N = Q BBIYHCITMM 3HaueHue Ay :

b Rb
_ 365-236+355-85+160 - 28,3 — 28 650 -
2,3
= 40 080 Mm%,
AHQIOTHYHO BBIYKCIIHM X =|/ 2:2,67-40080 =
= 463 MMm.
O1ciona Wist CTEpXHA 6 HMeeM:
x 463
£ = ; = = 0,699;
ay,th + Ay i 662
1082
Oy = — 1384 = 164 MITa,
0,699

T. e. 3HaUeHHe Oy, ONM3KO K NPUHATOMY,H, clefioBa-

TeIbHO, Ay M X; He ClefyeT NepecuMThIBaTh.
OnpenenMM MOMeHIb! BHYTPeHHHMX CHI OTHOCH-

TeNbHO OCEH  H X COOTBETCTBEHHO My, u My,.

X
qu = RbAb<ax1 .—3_1 ) -
~ ZogAy(ay, ~ay) =
463 )_

=23 -40080(1115 -3

—355.2-28,3(1115 — 1015) — (355 + 160) X
X 28,3(1115 — 555)—(365 - 78,5 — 365 - 78,5) X
X (1115 —-80) = 78,4-10°H-mMm =
=784xkH - M> M, = 745kH - m;

tgo 2,67

Y1
M, = RbAb(ayx - —3—‘)— ZogAg(ay, — ayi) =

= 2340080 (300 - i: )—(365 78,5+

+355 28,3+ 160 - 28,3 — 365 - 78,5) (300 — 40) =
=18,55-10*H -Mmm= 18,55xH - M >
> My = 16,1 kH - M.

Tlockonbky 06a BHYTpeHHMX MOMEHTA MpEBBILAIOT
ofie COCTaBNAWIIME BHEIUHEro MOMEHTa, NPOUHOCTH
ceueHust oGecneveHa.

PACYET CEYEHHH, HAKJIOHHBIX
K [POLOIBHOH OCH IJIEMEHTA

3.28(3.29) . Pacuer Xene300eTOHHBIX 37ICMEHTOB 11O
HAKTOHHBIM CEUEHMSAM [OIIXKEH MPOW3BOMUTHCA MJIA
obecreueHHs NPOMHOCTH:

Ha [eiCTBHE NONMEpeYHOH CHWIBI 1O HAK/IOHHOR
Honoce MeXIy HAKJIOHHEIMH TPEUMHAMH COTTIACHO
n. 3.30;

Ha [eHCTBHE IIOMepedHOM CHAB! IO HAKIIOHHOH
TpeIUMHE [UIS 3NEMEHTOB C NONMEePeYHOH apMarypoi
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cornacio mi. 3.31-3.39, psa anemenroB 6e3 none-
peuHoit apMaTyphl — cormacHo m. 3.40 u 3.41;

Ha JleWCTBHe HK3ruGalomero MoMeHTa NO HAKJIOH-
HO#{ TpellHe cornacHo nn. 3.42—3.47.

Koporkue KOHCONMM KOJNOHH pacCYMTHIBAIOICA Ha
HedCTBHE mNOMepeuHbiX CHII N0 HAKINOHHOH CXKaToit
nosioce MexIy I'py30M H ONOpPO# COTIIacHO n. 3.99.

Banku, HarpyxkeHHble OQHOR WIM HBYMS COCpeIo-
TOYeHHBIMH CHWJIaMH, PpacnojlaraeMbIMH He Zanee hg
OT OIOPHI, 2 TAKIKE KOPOTKHUE GaIKH nponerom I <2hy
PEKOMEHIYETCA pacCYUThIBATh HA [JeMCTBHE MOMEped-
HOH CWIbI, PpPAacCMATPHBaZ NPOUHOCTh HAKIIOHHOM
CXaToil IMOJNOCHI MEXAY FPy30M U ONOPOH C y4eTOM
COOTBETCTBYIOMX pekomeHpammii. Jlomyckaercs mpo-
HIBOMTH pacyeT TaKMX Ganok kak a3nmemeHTOB Ge3
nonepeyHOH apMAaTyphl COMIACHO 1. 3.40.

lipumevanne BHacrosmem [locobun non nmonepedaHoit
apMaTypoll MMeIOTCE B BUIY XOMYThI M OTOTHYTBHIE CTEpPXKHM
(otru6sr) . Tepmun ,,X0MyThI” BKMOYaeT B Ce6A momepedHble
CTEPXHH CBapHBIX KaPKAaCOB U XOMYTHI BA3aHBIX KapKACOB.

3.29. PaccTosHAsA MeXKOy XOMyTaMH S, MeXIY
OMmOpod M KOHIOM OTrHOa, Ommkaiiero K omope,
53, @ TAKXe Mexdy KOHLIOM NpeapIAywiero B HauajioMm
nocneynwero oTrudoB s, (uepr. 12) pomxHBI GbITH
He 60J1ee BEJIMYMHBI S, . ©

$p4 Rprbh}
Smax = _IE—P'QL'L, (46)

rae ¥ps — cM. Tabm. 21.
KpoMe TOro, 3TH pacCTOSHHA NOJDKHBI YIOBJIETBO-
PATb KOHCTPYKTHBHBIM TpeGoBarusamM mi. 5.69 u 5.71:

s N

s N I
N

G

Yepr. 12. PaccTostHHA Mei Ly XOMYTAMH, OTIOPOHl H OTTROGaAMH

[lpn mMHEHHOM HM3MeHeHWM IMpHHBI b MO BhICOTE
B pacueT HaKJIOHHBIX cedermil [ B dopmyny (46) u mo-
criemytoue] BBOIMTCA LIMpHHA 37IEMeHTa Ha ypOBHe
CepeHHbL BBICOTHI ceueHuA (6e3 yuera NoNoK) .

PACYET 3JIEMEHTOB HA IENCTBHWE
MOMEPEYHON CUJIbI
MO HAKJIOHHOW CXKATO¥ TIOJIOCE

3.30(3.30) . Pacuer xene30BeTOHHBIX 37IEMEHTOB Ha
IeicTBHE TOMEPEYHOR CHIBbl A obecmeueHnA NpoY-
HOCTH IO HAKJIOHHOH NONOCE MEXy HaKIOHHBIMU
TPEUIHHAMY JONKeH MPOU3BOJUTLCH U3 YCIOBUA

0<0,3%y,¥ Rpbhy, @7

roe (- NONepeYHas CHIa B HOPMAILHOM CeYeHMHM,
NPUHUMAaeMOM Ha PACCTOAHMM OT ONOPHI
He MeHee Ay ;



Yw1 — K03 DUIMEHT, YUMTBHIBAIOIIMH  BIUAHHE
XOMYTOB, HOPMAIBHBIX K OCH 3JIEMEHTa,
¥ onpenesiAeMbslii o hopMyte

Ywi1 =1+5auy,, (48)
Ho He Oonee 1,3;
aziecs fy = Lo
bs
¥p1 — KO3bOUIMEHT, ONpeneigeMblil N0 popmyIie
¥p1=1—BRp, 49)

30ech B — K03pdHUMEHT,  NPHHAMAEMBbIH
PaBHBIM JUISL TAXKENOTO M MEJIKO-
3epHucToro Geronos — 0,01,
ana nerkoro 6erona — 0,02;

Rp — B MIla.

PACYET HAKJIOHHBIX CEYEHMH
HA IENCTBME NMONEPEYHOW CUJIbI
N0 HAKJIOHHOW TPEMHAHE

3neMenTsl NOCTOAHHOI 8bICOTHL,
apMupo8arHvie xomyramu 6e3 oreubos

3.31.[IpoBepka NPOYHOCTM HAKIIOHHOTO CEYEHMs
Ha [IeHCTBUE MOMEPEYHOH CHIIbI O HAKIIOHHOMN TPEIHHE
(uepT. 13) NPOM3BOOMTCA U3 yCIIOBHA

Q<Qb +QSW’ (50)

roe Q —monepeyHas CWIAa OT BHEUIHEH HAarpyskH,
PACHONIOKEHHOH IO OIHY CTOPOHY OT pac-
CMaTpHBaeéMOrO  HAaKJIOHHOTO  CEYCHHA;
NIpH BepTHKAIbHOH HArpysKe, IPUIOXKEHHOH
K BepxHeil rpaHu 3MeMeHTa, 3Havenue
OPUHUMAETCA B HOPMAIBHOM CEYeHHH, IIpO-
XOfAIEeM 4epe3 HauGolee YyHAaJleHHBIA OT
OMOpHl KOHeLl HAKJIOHHOTO CeYeHHA; IpH
Harpy3Ke, INpWIOKeHHOH K HWDKHeH IpaHu
3JIeMEHTa WIH B NpefeNax BbICOTHI €ro cede-
HHs, TaKXe NOMyCKaerca 3Hauenue ( NpH-
HYMarhb B HauGonee yHaneHHOM OT ONOPHI
KOHIIE HAKJIOHHOTO CEYEHHA, €CJIH XOMYTHI,
YCTaHOBJIEHHBIC Ha JIefiCTBHE OTPBIBa COIJIac-
HO 1. 3.97, He YUMTHIBATCA B [AaHHOM
pacuere, NpH O3TOM CJIEQyeT YUMTBIBaTh
BO3MOXHOCTb OICYTCIBHA BpPEMEHHOH Ha-
IPY3KH Ha yYacTKe B NpeJenaX HaKJIOHHOro

CeYeHHs;
Qp — NMONepeyHOe yCWIHe, BOCHpUHHMaemoe Ge-
TOHOM H paBHOE:
M,
Qb = c ° (5 1)
My =04, (1 +0)RybhT; (52

¥y, — K03 dUIKMEHT, yuMThIBaloLMiA BupE GeroHa
H onperieNAeMBbIi 1O Tab. 21;
¥r — K03 PUUHEHT, YIUTHIBAIOIIKHA BIUAHAE CXKa-
ThIX MOJIOK B TaBPOBbIX H JBYTaBPOBBIX JJIe-
MeEHTaxX ¥ OIpernensemsiii o Gopmyne

(bf - b) K}

Yr= 0,75
f 4 bho ’ (53)

Ho He Gonee 0,5,
TipH 3TOM 3HaueHue (b} — b) npunnmaercs
He Gonee 3h’;
yder MONOK NPOM3BOMMTCA, ECIH NpHepeyHas
apMatypa B pebpe 3aaHKepeHa B TNOJIKe,
rie pacrnosioXKeHa TonepeyHasi apMarypa, co-
€MHAIOLIAA CBEChI NNOJIKH C peGpoM;

¢ — [UIHHA TNPOEKIMH HAKJIOHHOTO CEYEHMA Ha
TIPOZIONIbHYI0 OCb 3JIeMeHTa, ONpelensaemMasn
cornacho n. 3.32.

F
g [
H - S
F'S S s " 00 <. 0
RewAsw |~
» / SW/iswW
- ‘swAsw N
, 4
7 RswAsw 2 Aow
s
amax 4 L
dnwgoa G ]
J Q = Qmax ‘qf -F
L {
| Gmax )

Yepr. 13. CxeMa ycwiHii B HAKNOHHOM CEYeHHH 3JICMEHTOB C
XOMYTaMH NPH pacyere ero Ha AeiiCTBHE NONepe O CHITBI

Ta6anuua 21
Koapdunmentsi
Beton
b2 | b3 | ¥ba
Taxennit 2,00 0.6 1,5
Menko3epHHCThIH 1,70 0,5 1,2

Jlerxuit fipH MapKe no cpeaHeld
nnotHoctu D:

1900 u Brune 1,90 { 0,5 1,2
1800 u HuXe NMpH MeNKOM 32
noNHUTENE:
IIOTHOM 1,75 0.4 1,0
TIOPHCTOM 1,50 04 1,0

3naverme Qp npurumaerca He Menee Op min =
= ¥p3 (1 +¥)Rpbhy (Pp3 —cM. Tabn. 21);
Qs — MONEpevHOe  yCWIIHE, BOCHPHHMMAEMOE - XO-
MYTaMH H PaBHOE:

QSW = qsw Co, (54)

30eCh g, — yCWIHEe B XOMYTaX Ha E€NHHMILY
IMHLL  ICMCHTA B Rpepesnax
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HAKJIOHHOrO CEYEHHA, Ompene-
nsemoe no hopmyie

_ Rowdsw 55)

dsw —

Co — WIMHA NPOCKIMH HAKIOHHOK
TPCIIMHBI HA NPONONBHYI0 OCH
JNEMeHTa, TPHHKMAeMasi pas-

HOH:
M,
co _—.l /_..b_, (56)
5w

HO He 6onee ¢ u He Boinee 2k,
a TaKkXe He MeHee Ao, €CIM
c> ho.
Ilpy 3TOM I XOMYTOB, YCTaHABJIIMBAEMBIX @O
pacuery (T.€. KOr[a He BHINOJHAITCA TpeGOBaHuUA
mm. 3.40 1 3.41) , ROIKHO YHOBNETBOPATLCA YCIIOBHE

Qb, min
TR

Paspetnnaerca He BbmonHATs ycrnosue (57), ecnu
B ¢opmyne (52) yuMTBIBATB TAKOE YMEHBUICHHOE
3HauenMe Rp:b, mpu xoropom ycrmosue (57) mpe-
BpallaeTCA B pABEHCTBO, T.€. €CAH INpHHUMATDH

67N

b2
5. B 3TOM cCnyvyae BCerjia NpHHU-
3

Maetcs ¢p =2hy, HO He boNee C.

3.32. Ilpu nposepke ycaopua (50) B obiucm CTydae
3a/1a10TCA PANOM HAKNOHHBIX CEYEHMIT Mpd pasiMIHbIX
3HAYEHWSIX C, HE MPEBIIAIOUMX PACCTOAKUA OT ONOPHI
OO CeYeHMA ¢ MaKCHMalbhbIM M3rHGaomMM MOMeH-
TOM M He Goiiee (¥p3/¥p3) 0.

lIpu meHCTBUH Ha 3MEMEHT COCLEMOTOYEHHBIX CiJI
3HAYEHHMA ¢ NPUHKMAIOTCH PaBHEIMM PacCTOAHMAM
OT ONOPHI IO TOUCK NPHIIOKEHHA ITHX Cilt (uept. 14).

A Fo
|
/
1 / 1
L1
] ¥
e Tﬁ -
A
4
)
Cg
9nvapa &
{
S| <]
Qu *
( <

Yepr. 14. Pacnonoxenne pacuerHnpiX HAKJIOHHBIX CeveHHit NPH
COCPEOTOYeHHBIX CHRAX

] — HakJIOHHOe ceueHHe, IIPOBEpAEMOE Ha JelCTBHE NONEPeY-
Ho#t cunsl @, ; 2 — To Xe, cunst Q,
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[Ipu pacuere 3meMeHTa Ha OefCTBHE PAaBHOMEPHO
pacrpeselleHHOR Harpy3ku g 3HaueHue ¢ TIPHHUMAETCH

] /M,
PaBHBIM -?? , a ecmu gy > 0,569, cnepyer NpUHH-

l / Mp
Mars ¢ = |/———, rfe 3HaYeHHE q; OUpeHeNnaercH
g1 tq5w

ClledyIoWHM 06pa3oM:

a) ecny OeMCTBYET (paKkTHUeCKash PaBHOMEPHO pac-
TipefieNicHHAA Harpy3Ka, g, =q;

6) ecrM HAarpy3Ka g BKJIoYaeT B CeGsi BpeMEHHYI0
Harpysky, KOTOpas IpPHMBOIOMICA K 3KBHBAJIEHTHOH
P2BHOMEPHO pacmpefie/IeHHOH Harpyske v (xorfa
3M0pa MOMEHTOB M OT MpHHATOH B pacuere Harpys-
KH v Beerfa oru6aer amopy M or moGoi paxTHieckoi
BPEMEHHO Harpy3KH), ¢, =g +v/2 (rie g —~ NOCTOsAH-
Has CIUTOILHAS HATpy3Ka) .

Iipy 310M 3Havenwe () NpPHHHMaeTcs DaBHBIM
Omax — 41¢, 8¢ Oax — MONEPEYHAA CUIIA B OIIOPHOM
CEYCHHH.

3.33. TpeGyemass WHTEHCHBHOCTD XOMYTOB, BbIpa-
XKaemasg uepe3 ¢y, (cM. n. 3.31), onpenmenserca cre-
Oyloumm oBpa3oM:

2) Opu HeHCTBHH Ha 3JIeMEHT COCPEROTOYEHHBIX CHII,
pacnonaraeMbpIX Ha PacCTOSHMAX C; OT ONOPHI, MWIA
KaXAOr0 HAKJIOHHOTO CEYeHMA ¢ [UIMHON IPOEKIMH Cj,
He NpEeBBNUAOIICH PacCTOAHMA [O CeYeHMA C MaKCH-
M@IBHBIM H3rubaronmMM MOMEHTOM, 3HaueHHe ggy
ompepmensAercs B 3aBUCHMOCTH OT KopdHuHMeHTa

* = _Q_iQ-__Q_”_i_ IO OMHOM K3 CIIEMYIOIMX OPMYI:
bi
oo 2 < s = Qb min Co
T 0y 2kt
Q; %o
1) T cm——— ——-; 58
Aswii) co oi+ 1 (8)
Ci
ecnu *0; <x,~ <-ZO—’
Qi — Obi
Twi) = =5 9
eCIH ff_(x. _'_
Co £ hO ’
(Ql - Qbi)2
Gw(i) = ag, (60)
Ci
0i — Opi
Tsw(yy =~ o (61)

(3mecn hy npuHHMaeTca He Gosee ¢;) .
OxoHuaTenpHO MPHHUMAETCH HauGonsliee 3HAYCHHE

Aswyi)-
l{ {1)opmynax n. 3.33:
Q; — nonepeyHas CWIa B HOPMAIbHOM Ce-
YEHHMM, DacHOJIOKEHHOM HAa PAcCToA-
HHM C; OT ONOPBI;



Qy; — onpenensercs no ¢opmyie (51)
napuc = ¢;;
Op mim Mp —cm.1.3.31;
Co — MPHHHMAETCSA PaBHBIM C;, HO He Bonee
2h 0,
6) npu HelCTBHM Ha INEMEHT TOJNBKO PaBHOMEPHO
pacmperie/ieHHOH HarpyskH ¢ Ttpebyemas HHTEHCHB-
HOCTb XOMYTOB OIIpefensercH o GpopMynam:

Op1
npH Qmax S 06
Omax — 03
Asw = "_m%‘m__l"§ (62)
My Ob1
npn ho * le > Qma_x > 0,6
(Qmax — Ob1)?
Qew = ——ﬂa]‘x{—b——-— (63)
B 06OHX CNyuafix @gw TNPHHHMAeICA HE MeHee
Qmax - Op x).
2hy ’
My,
npy Qmax 2= —_ho— +Qp
Qm x — le
Gow = = (64)

B cnyyae, ecytM montydeHHOe 3HAYEHHE ¢, HE YIOB-
netBopsieT ycioBuio (57), €ro ciaemyer BbIMHMCIIHTH
no ¢popmyne

Qmax + ‘pbz
Tsw 2ho b3

‘/(Qmax ¥p2 )2 (Qmax)2
- + q: - V5 /
2h0 ‘pb3 Zho
amecs Q=2 [/ Mya;
Omax — ONEpeYHas CHIIa B ONOPHOM CEYeHHH
Mb, ‘pbz, (pb3 — CM. II. 3-31;
gy —cm. . 3.32.
3.34.Ilpu ymeHpUICHMH HHTEHCHBHOCTH XOMYTOB
OT ONOpPHI K NpONeTy C (gw; HA g2 (HampHMep,
yBeNIMYEHHEM Iara XOMYTOB) CiieflyeT TpPOBEPHTH
ycnosue (50) npm 3HaYEHMAX ¢, NpeBbILalOmHX /, —
OJIMHY y9aCTKa 3JIEMEHTa C HHTEHCHBHOCTBIO XOMYTOB
qsw1 (ueprt. 15). Ipn 310M 3HaveHue J,, MPHHMMAET-
CA paBHBIM:

q, —

npu ¢ -1, <co

Qow = dswi1€or — @sw1 — Gsw2) (€ —11);
npu co2 >c—1; >co

Oow =dswa €~ 14);
apu ¢~ 1y >Co2

st = qSWZ Coz,

PIe Coy, Cop — ONpemensworcs 1o ¢opmyne (56)
OpU gy, COOTBETCTBEHAO PaBHOM
Gsw1 Mqsw2.

By

T77777)
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Yepr. 15. K pacuery HBKJIOMHBIX cedeHHHA NPH H3IMeHEHHM
HMHTEHCHBHOCTH XOMYTOB

[Ipy peiicTBMM Ha 37EMEHT PaBHOMEDHO pacmipe-
NeJIeHHOM HATPY3KH JJIMHA YYaCTKa C HHTEHCHBHOCTBIO
Gew1 TpPHHHMAETCA He MeHee 3HaueHHs /,, ompenens-
€MOTO ClTenyroiMM o6pa3oM:

eCiTH 41> qsw1 ~ Asw2>s
Mpje +qswicor — Omax +q1C

Iy =c- ,
dswi1 — qsw2

Mp Ppa
roe ¢ = , HO He Dolee m ho;
q

1 — QGswr — Gsw2) b3

TIPH ITOM, eCTH g1 > 1,56G5w1 — Gsw2,

My
c=|/———-—-—;
q1 tq5w2

€A ¢y Sqswy — Gsw2s

_ Omax "(Qb,min + qsw2 001)
d1

Iy —~Co1,
3pech ¢, — CcM. 1. 3.32.

Ecimu pyiA 3HaueHHA g2 HE BBINONMHAETCA YCIIOBHE
(57), nnna 1, BuIYMCHAETCA NPU CKOPPEKTHPOBAHHBIX
cornmacHo 1. 3.31 3HaueHuax My = 2h3qow2¥p2/%b3
A Ob min = 2hoqsw2, npn 3toM cymma Op min +
+ ggw2Co1 NPHHHMaETCS He MeHee HeCKOPpPEKTHPOBaH-
HOTO 3HAYCHHA Op min-

JnemenTol NOCTOAKKOIU 8bICOTHL,
apmuposarnKble oreubamu

3.35. llpoBepka NPOYHOCTH HAKIIOHHOTO CeYeHHs
Ha JelcTBHe NMONEepedHON CHNbl IJifi 3IeMEHTa C OTTH-
Gamu npomssoputca U3 ycnopua (50) ¢ nobGasnenfem
K NpaBoi#t yacTH ycnoBua (50) 3HaveHus

Qs, ine = stAs, inesSing, (65)

e Ag ;. — WIOManp ceueHus OITHOGOB, mepece-
KaloNMX ONaCHY10 HAKJIOHHYIO TpeitH-
HY C IJINHOH NPOEKIMH Cy ;
0 — yron Hak0Ha OTrMGOB K HPOAOIIb-
HOMH OCH 371eMeHTa.
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3HaueHne o TMPHHHMAETCs PaBHbIM JUTHHE yYacTKa
eMEHTa B NpeJieliax PaccMaTrpuBaeMOro HaKJIOHHOTO
ceueHus, Wi xotoporo Beipaxerue Qg + O jn. +

b
+ Qp = g0 * Qs inc t . TIpUHAMAET MWHH-

ManbHOe 3HaueHme. JINA 3TOTO  PacCMaTpHBAIOTCA
YUacTKH OT KOHIIA HAKJIOHHOTO CeYeHHMA WM OT KOHUA
orru6a B npepenax WIMHBI ¢ [0 Havana orrHbGa, Gonee
6ma3koro K Onope, WiH mo omopbl (uepT. 16), npu
3TOM [IMHA YYacTKa NMpUHHMAETCA He Gonee 3HaueHHA
o, omupemensiemoro mo dopmyne (56), a HaKJIOHHbIE
TpEUIMHbI, HE Mepecexalolme OTTUObI, NPH 3HAUCHHAX
Co MeHee BBHIUMCIEHHBIX IO dopmyne (56) B pacyere
He paccMaTpHBAIOTCH.

As,incs Asinc2 As inct F
/ / /
5 n \ VA / J WA
3 2
1| bt
/
/%F 8 Y
Coy
5
Co
Caa Co

Yept. 16. K onpegencuuio HauGonee OmacHO# HaKIOHHOM
TPEelHHbI JIA 3/1IeMEHTOB C OTrHGaMK NMpH pacyere Ha feilicTBne
TIONIePeHOH CHAIbE

1 ~ 4 — BO3MOXHEIe HAKMIOHHbIC TPELMHBI; 5 — paccMaTpH-
BaeMoe HaKJIIOHHOe ceyeHHe

Ha vepr. 16 HauGonee onacHas HAKJIOHHAA TpeLAHA
COOTBETCTBYeT MHHMMAJILHOMY 3Ha4eHHI0O H3 Clemy-
TOLIHX BBIPKECHHUH

I -qg,con +stAs, inc18in0 + My/co;
2 - qgpco2 +stAs, inc2 Sin6 + My /coa;

3 —4qgco3 +stAs, inca sind + My/cos ;
4~ qswco ¥ Ryw (Ag incy + A inc2)sind + Mp/c,

[ 3meck ¢y — cm. bopmyny (56) ).

3navenmsi ¢ TNPHHMMAIOTCA PABHLIMH PacCl1OSHHAM
OT ONOpHI AO KOHIOB OTrHGOB, a TAKXKe [I0 MeCT MpH-
TIOXEHHA COCPESOTOUECHHBIX CHI; KPOME TOTO,Clemyer
NPOBEPUTh HAKJIOHHBIE CEYECHHs, Mepecexalomme Io-
CNIeNHI0I0 IUIOCKOCTh OTTUO0OB H 3aKaHYMBAIOMIMECH
Ha PacCTOSIHMM Cg, OmpepensaeMoM no opmyne (56),
OT Hayana rnoclegHedl M NpeanocnielHedl MIOCKOCTEH
oTru6os (uept. 17).

PacnonoxeHne OTrUGOB [OMKHO YHOBIETBOPATH
tpeGoBauuAm m. 3.29,5.71 u 5.72.
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Yepr. 17. Pacnonoxenue PacYeTHbIX HaKJIOHHBIX CeYeHHH B
31IeMeHTe ¢ OTTHOaMHK

1 —~ 4 — pacueTHbIe HAKITOHHBIE CeYEHH

SneMenTol nepeMenHO 8biCOTHL
€ nonepeuHsiM GPMUPOSAHUEM

3.36 (3.33). Pacuer 3nmeMeHTOB ¢ HaKJIOHHBIMHM C)Ka-
TBIMH TPaHAMM Ha JeficTBHe MOMEPEYHOH CHIBI MPOU3-
BOIOMTCR coriylacHo mm. 3.31, 3.32, 3.34 u 3.35 ¢ yueTom
pexomMenpaumit mn. 3.37 u 3.38, npunuMasa B KauecTBe
paboueit BbICOTbI HauBONbIIEE 3HAUCHHE hg B Npedenax
paccMaTpUBaEMOro HaKIIOHHOTO ceueHua (uepr. 18,4).

Pacuer 3m€MEHTOB C HAK/IOHHBIMH PaCTAHYTHBIMH
rpaHAMH Ha JICHCTBHE NONEPEYHON CHIIBI TaKXKe peKo-
MEHAyeTCs NpOU3BOIMTh cormacio mr. 3.31, 3.32,
3.34 u 3.35, npunuMas B KavecTBe paGoueii BRICOTBI
HauGonbilee 3HaueHHe hy B mpefenax HAKJIOHHOTO
ceyeHun (uepr. 18, 6).

a)
q
4p
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,,/}’ —— -
7
‘ c
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Yepr. 18. Banxku ¢ nepeMeHHoil BHICOTOH CEYCHUA H HAKHOH-
HOIi rpaublo

a — okarofi; 6 — pacTaHyTo#



Yron f MeXHOy CXaroii W pacTAHYTOH TIDAHAMH
3IEMEHTA JIOJXKEH YIOBIETBOPATD, yernosuo tgf < 0,4.

3.37.na OGanox 6e3 oTruGOB BpICOTOH, paBHO-
MEDHO yBeNMUMBaomelics OF ONOPH K TpONETy
(cM. uept. 18), paccUMTBIBaeMBIX Ha JIEHCTBHE PaBHO-
MEPHO PpacnpeliclieHHOR Harpyskd ¢, HAKJIOHHOE
ceyeHue poBepsAeTct W3 ycnoBua (50) npu HeBHI-
TOOHEHHIEM 3HauYeHHH C, OINpeAeAeMOM ClIEAyIOLHM
obpasom:

€CTTY. BBIMOTTHACTCA YCIIOBHE

q1 < 0756qsw - 215 ancqsw ’ (66)
3HauYeHHe ¢ BBIMUCIIAETCA 110 (bopMyne
M
c= b1 ; 67)

Qine tV dincsw * 41

eci ycnoBue (66) He BHINONHACTCH, 3HAYCHHE C
BbIMMcHAETCA N0 dopMyne

Mp,
Qinc * 45w t 1

a Taioke, ectn gy, <My, [(4h3),

(npu aToM ¢ =¢), (68)

Mbl
c= TIpH 3TOM Cg = 2ho),(69
qi"c+2qswtg5+q] ( P! (1] 0) ( )

IECh Qe = ¥p2Rprb 18’ 6;
My, — Benuuuna Mp, ompemensemas no ¢op-
myne (52) xak [ OMOPHOTO CedeHus
Ganxu ¢ paGoueii BbicOTOl /1p; Ge3 yuera
[IPHONOPHOIO YLIMPEHHA LIHPUHBI b
f—yron Mexmy cxaroifi H PpacTAHYTOH
rpassaMu Ganku;
q; —cm. 1. 3.32.

PaGouan BBICOTa /1o TpH 3TOM NMPHHHMAETCA PaBHOH
ho =hoy +ctgf.

[Tpu yMenbilleHHH HHTEHCHBHOCTH XOMYTOB OT Jgy )
y ONOpBI 0 (52 B HpOJETe CIEAyeT HPOBEPHTh YCIO-
BHe (50) NUpH 3HAYEHHAX C, MPEBHILIAMMX [, — NJIHHY
YUacCTKa JIEMEHTA C HMHTEHCHUBHOCTBIO XOMYTOR (51,
npH 3TOM 3HauenHe (, OIpenenseTcs COTJIACHO
m. 3.34.

Yyacrky Galnku ¢ MOCTOAHHBIM XapaKTepOM YBENH-
yeHMsA pabouecii BHICOTHI fp He MOMKHBI ObITh MeHee
MPHHATOTO 3HaYeHHA C.

Tlpu peficTBHM Ha GAIKY COCPeNOTOYEHHBIX CHII IIPO-
BePSIOTCS HAKJIOHHBIC CEUCHWA MPpH 3HAUEHUAX C, NpH-
HHMaeMpIX cornacHo 1. 3.32, a Taxxe, ecnu tgf > 0,1,
onpenenfAeMpix no popmyne (68) npu q; =0.

3.38. Ina xoHconeil 6e3 OTruGOB BEHICOTOM, PaBHO-
MEDHO YBENWIMBAIOIIEHCA OT CBOOOZHOIO KOHHA
x onope (uepr. 19), B oGmieM cnydae MPOBEPAIOT
ycnosue (50), 3amaBasich HAKJIOHHBIMH CEUCHMAMH
CO 3HAYCHHAMM C, onpefenseMbMi 1o Gopmyne (68)
npu ¢y = 0 ¥ npEHAMaeMBIMA He Gollee PacCTOAHHA
OT Hayala HAKJIOHHOTO CEYeHMst B PAaCTAHYTOH 30HE
po onopsl. [lpu 3toM 32 Aoy M Q NPHHHMAIOT COOTBET-
CTBeHHO pabouylo BHICOTY M NONEpETHylo CHIY B Hava-
Jle HAKJIOHHOTO Ce4eHHS B pacTAHyTo# 30He. Kpome
TOr0, APOBEPAIOT HAKJIOHHBIE CeYeHHs, MPOBEACHHBIE
BO ONOPHI, €CITH HpY 3TOM ¢ < C.

Ao
\
hros

Inropa @

Yepr. 19. KoHconb BbICOTOH, yMeHblaouleiich OT omopst K
CROGOAHOMY KOHILY

IIpu jredicTBMM Ha KOHCONb COCPENOTOYEHHBIX CHII
HAYaJI0 HAKIIOHHOTO CEYEeHUA DACIONAraloT B pacTAHy-
TOH 30He HOPMAbHBIX CEVEeHWN, NPOXONAMIMX Yepes
TOUKH NPUJIOKEHHS 3THX kil (CM. uepT. 19).

Ilpn meficTBHHM pPaBHOMEDHO paclpele/ieHHOR Ha-
IPY3KM WIM HATPY3KH, NMHEHHO YBenuUMBalOWICHCH
K ONOpe, KOHCOMNb PAcCUMTBHIBAIOT TaK K&, KaK JEMEHT
C TOCTOSIHHOM BBICOTOH ceueHHA cornmacHo mm. 3.31 u
3.32, mpuHUMasA paGouyl) BBICOTY Ao B OMNOPHOM
CeYeHMH.

Inementoi ¢ nonepeunoii apmarypoii
npu Kocom u3zube

3.39.Pacyer Ha pdeAcTBHME NONMEPEYHOH CHIIBI Me-
MEHTOB NIPAMQYTONIBHOTO CEUCHHS, HONBEPrAINIMXCH
KOCOMY MaruGy, NpOH3BOIUTCA M3 YCIOBAA

[ o 1° +[ & ]1 <1, (70)

wa{x)_l wa(y)

roe Oy, Qy — cocTaBnsIoNHE HOMEPEYHOH CHIIb,
ACACTBYIOIIME COOTBEICTBECHHO B
IDIOCKOCTH CHMMETPHM X U B FOp-
MaIbHOH K Hedl IUIOCKOCTH )
B Hanbolee yHaJieHHOM OT OIOPBI
KOHIE HAKIIORHOTO CEeUeHHUs;
Obw(x)» Qbw(y) — THPeOEbHbIE TONEpETHbIE CHIBL,
BOCNPHHHMAaeMbl¢ HaKJIOHHBIM Ce-
YeHHEeM MpH [EeHCTBHH HX COOT-
BETCTBEHHO B TWIOCKOCTAX X H Y
H NPHHAMaeMbleé PaBHBIMH MPaBOH
vactH ycnosus (50).
TIpu peficTBMM Ha 37ieMeHT PaBHOMEDHO pachpepe-
JIEHHO# HATPY3KH AOIMYCKAeTCA ONPEeNENIATh 3HAUCHHA ¢
cornacHo 1. 3.32 A Kaxno# II0CKOCTH X H ).

MDpumevanne Orrubu npu pacyeTe Ha NoNMepeUHy®
CHNY HpH KOCOM H3rnGe He yHMTHIBAIOTCSH .

Inementvl 63 nonepeunoii apmarypvt

3.40 (3.32). Pacuer aneMeHTOB Ge3 momepevyHoi ap-
MATyphl Ha AeMCTBHME NMOMEPEHOM CHIIBI MPOH3BOTNWTCH
M3 YCIIOBHI:

8) Opax <2:5Rpsbho, (71)
e Qpax — MAKCUMATIBHAA NONEPETHANA CHIIA Y FPaHH
OTOpHI;
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VpaRpsbh3
<b4bto

6) gs< ’ (72)
c
rae Q — nonepeyHas CHIa B KOHIE HAKJIOHHOIO
CEueHHA;
$Yps — KO3pDUUMEHT,  OMpefeNdeMbiii MO

Tabm. 21;

¢ — UIMH2 TIPOEKIHMH HAKJIOHHOTO CeYeHHMd,
HAUYMHAIOWEroCs OT ONOpbl; 3HaYeHHe C
OpUHMMaeTCs He Gonee Cpgx = 2,5h.

B CIDIOIIHBIX IUIOCKHX INIMTaX C HECBOGOIHBIMH
GokoBbIMH KpasMu (COCHHHEHHBIMH C IPYTHMH 3lte-
MEHTaMH WA MMEIONMMH ONOPBI) JONMyCKAeTcCHA yka-
3aHHOE 3HAYCHHE Cp), ;. AETTHTH Ha KO3GDDHIMENT o

a=1+0,05b/h, (73)

HO He Gosee 1,25.
Ilpu mnposepke ycrmosua (72) B obuwem ciydae
3271a10TCA PANOM 3HaYeHMI ¢, He NPEBBILIAIIMX Cpypx -
IIpu neficTBMM Ha 37IEMEHT COCPEJOTOYEHHBIX CHII
3HaueHHUsA ¢ NPpHHUMAIOTCA PaBHbBIMH pPaCCTOSIHHAM
OT ONOPHI IO TOYEK MPWIOKEHHA 3THX cui (dept. 20).
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Yepr. 20. Pacnonoxenne HEBHITOAHEHIIAX HAKIOHHBIX cevexuit

B IeMeliTax Ge3 nonepevHoR apMaTyphl

1 — HaxiOHHOE ceveHMe, MpoBepsAeMoOe Ha feficTBAE Monepey-
Holi cunbl Q,; 2 — To Xe, cunibl O,

Ilpu pacuere aneMenTa Ha efCTBHE pacnpeResieHHbIX
Harpy30K, €ClIH BBINOTHACTCA YCIIOBHE

PpaRpeb
(Cmax/hO)2 ,

3HaueHMe ¢ B ycnosud (72) NPUHHUMAETCA PaBHBIM
Cmax» A DK HEBBINONHEHUH ycnoBusa (74) —

OpaRpeb
c=ho|/—b—"qlL, (75)

37eCh ¢, TNPHHHAMAETCA NpH ACHCTBMM PaBHOMEDHO
pacnpere/ieHHO# Harpy3ku B COOTBETCTBHH ¢ M. 3.32,
a NpH AEeACTBUM CIUIOLIHOH HArPY3KH C IHHEHHO M3Me-

(74)

q
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HAOLEeNCss MHTEHCHBHOCTBI0O — PaBHOW CpefHeR MHTEH-
CHBHOCTH Ha IPHONMOPHOM YYacTKe [JIHHOMN, pARHOM Yer-
BepTH Nponera GalkyH (IUIMTBI) HIH NONOBHHE BbUIETA
KOHCOJIH, HO He Goneec,, ;. -

341.dna oneMeHTOB C IIEpeMEHHOH BBICOTOMH
ceueHHs mpu nposepke ycioBus (71) 3HaueHwe Ao
NPHHMMAEeTCS. B OUOPHOM CEUcHMH, a TIpH IpOBEpKe
yenosus (72) — Kak cpeaHee 3HaueHHe ho B mpeaenax
HAKJIOHHOTO CeYeHHs.

JIinA 97IEMEHTOB C BBHICOTOH CeyeHHs, YBelTHUHBa-
IoleicA ¢ YyBeMueHWeM TOMepeyHON CHJIBbI, 3Haue-

HHME C NIpMHUMAETCA paBHBIM C = ——
max TP p max 1+1,25t8 ’
1p¥ 3TOM JUIfi CIDIOWIHBIX IVIOCKMX IUTMT, YKa3aHHbIX
3.40 2,5h0
Bn. 340,c =—
max o+ 1,25t

roe hoy — pabouas BbICOTAa B ONIOPHOM CEYeHHH;
B — yron Mexmy pacTAHYTOH K CXarToil rpaHs-
MH 3JI€EMEHTa;
a—cM. dopmyny (73), rme h pomyckaeTcs
TIPHHEMAT) 110 GTIOPHOMY CEYEHHMIO.
Ilpu neitcTBuM Ha TakoH 37TeMEHT paclipenereHHOH
Harpysku 3HaueHwe ¢ B ycnoBud (72) npuHAMaeTcs
PaBHBIM:

1
tg?B/4 + q1/(PpaRpsb)

Ho He boriee ¢4y, THE @ — cM. 1. 3.40.

(76)

C=h01

PACYET HAKJIOHHBIX CEYEHUN
HA JEVCTBUE U3TMBAIOMETO MOMEHTA

3.42 (3.35). Pacuer ameMeHTOB Ha [eHcTBHE M3-
rubaoero MoMeHTa yIA O0eCHEYeHHA MTPOYHOCTH
N0 HAKJIOHHOH TpewmHe (depr. 21) MOMKEH MPOH3-
BOAMTHCA M3 YCIIOBHA

M<RAgz +ZR, Ag 2, + 2RswAg, incZs, ine» 7

rae M — MOMEHT OT BHElHeH Harpys-
KH, PpAcloJIOXeHHOH MO0 OnHYy
CTOpPOHY OT pPacCMaTpHBaEMOTo
HAaKJIOHHOTO CeYeHMsI, OTHOCH-
TEeNbHO OCH, MePHEHAMKYIAD-
HOH IUTOCKOCTH JHEeACTBHA MO-
MeHTa H MpoXoAfumenR 4epes
ToYKY TPWIOXKEHHA  paBHO-
OeiicTBYIOIIeH  ycuwnnit N
B CKaTo#t 30He (4epT. 22);
RsAgz, —~ cyMMa MOMEHTOB OTHOCHTENb-
ZRywAgwZgy, HO TOH Xe OCH OT yCHIHil
ZRswAs incZs,inc  COOTBETCTBEHHO B MPOIOJLHOM
apMatype, XOMyTax M OTrubax,
NepeceKaloWHX PacTAHYTyI0 30-
Hy HaKJIOHHOTO CEYEeHHA;
Zs Zsw, Zs, jne — PACCTOAHHA OT IUIOCKOCTeI pac-
NOJIOXKEHHUA  COOTBETCTBEHHO
NPOMOJIBHON apMaTyphl, XOMY-
TOB 4 OTTHOOB 1O yKa3aHHOH
ocy.
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YepT. 21. Cxema ycunuii B HaKJOHHOM CeYeHHM NPH pacyere
ero no u3rubGaroieMy MOMeHTy

a) F, a;

L I by

AN

y

Jngpa M

!/2
M=8y-q 5~Fa

BenmuuHy zg [fomyckaeTrcA NpPUHMMaTh paBHOM
ho — 0,5x HO HpH yueTe CKaToi apMatypsl He Go-
nee hy —d'.

Bennuuna IR, A,z Tpd XOMYTax NOCTOSHHOM
MHTEHCUBHOCTH olipefienseTcs 0o ¢popmyie

ZRywAswzow = 0,5qsw(,‘2, (78)

TAC q,, — YCWIHE B XOMYTaX Ha eJUHMIY UIMHBI
(cm. 1. 3.31);
¢ — JIHHA MNpOCKUMHM HAKJIOHHOIO CEYCHHMA
H3 MpPONOJNIBHYI0 OCh ITEMEHTa, H3MepeH-
Hafd MeXOy TOYKaMM TIPWIOXKEHHA PaBHO-
OEeACTBYIOIIMX YCHIMH B DacTAHYTOH ap-
MAaType M CXKaToil 30He (CM. I1. 3.45).
BenMuunbl Zg jpe WIA KAXIOH INIOCKOCTH OTrHGOB
onpeznensorca no popmyne

Zs ine = Zgcosf + (¢ — a,)sind, (79)

Ioe @, — PacCTOSHMEe OT HaJana HAaKIJIOHHOTO ceyve-
HHMA [0 Hauala oTruGa B pacTAHyTOM 30HE

(c™m. yepr. 21).
343 (3.35).PacueT HaK/IOHHBIX CEYEHMA Ha [ei-
CTBHE MOMEHTa IIPOM3BOAMTCA B MeCTax oOphiBa WIH

g

o .
1 T I T T
R
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Inwopa M

M=gt(c+3G)+Fe

Yepr. 22. Onpenenenne pacYeTHOro 3Ha%¢HAA MOMEHTA NPH pacyeTe HAKAOHHOTO CeTeHHs

a — gng ceoGonHO onepTof Ganky; 6 — MIA KOHCONH

BbicoTa CxaToil 30HB! HAKIIOHHOrO CEYEHMs, U3Me-
PEHHAA [0 HOPMANH K NPONONBHOX OCH 3/IEMEHTa,
OllpefieNifAeTCA M3 YCIOBHS pAaBHOBECHUA INpPOeKUMid
ycwiuit B GeToHe Ckartofl 30HBI M B apMartype, Iepe-
cexamolleit HaKIOHHOe ceveHHe, Ha TPOTONIBHYI0 OCh
aneMeHTa cormacHe mm. 3.15 n 3.20. [lpn Hanwawmu
B 9IeMeHTe OTTHOOB B YHCIIMTENb BBIPOKEHHA IUIA X
noGapnsercA BenuuMHa ZRyAg jpecosd (rme 0 —
YTON HaKJIOHA OTTHGOB K NPONOILHOR OCH EMeHTa) .

OTrMba TNpOJONBHOA apMAaTypel, a TaKXke Yy TIpaHH
KpaiiHeH cBoGonHO# omopsl Ganok ¥ y cBoGomHoro
KOHIA KOHCONleH IpH OTCYTCTBHM Y IPOLONIBLHOM
apMaTyphbl CITeLMaJIbHbIX AaHKEPOB.

KpoMe TOro, pacuer HAKJIIOHHLIX CeYeHHMA Ha [eil-
CTBHE MOMEHTa NPOU3BORUTICH B MeCTax pe3Koro us-
MeHeHHA KOHGUrypauus 371eMeHToB (TONpe30K, Y3lI0B
HT.IL).

PacyeT HAKJIOHHBIX ceveHMHt Ha [eHCTBMe MOMeHTa
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OOMYCKaeTCst He NMPOM3BOAHTH NPU BBINOIHEHHH YCIIO-
Buik (71) u (72) c yMHOXEHHEM HX NPaBBIX 4acrTed
Ha 0,8 u rpu 3xayeHnu ¢ He Gonee 0,8C 4% -

3.44. TIpu nepeceyeHHN HaKJIOHHOI'O CEYEHWA C ITpo-
OONbHOH pacTsAHYTOR apMarypoil, He MMemwLIeH aHKe-
pOB, B NpeIenax 30HbI aHKEPOBKH DPAacuyeTHOE CONMpO-
THBJICHHE 9TOH apMaTypsl R; CHHXKAeTCA MyTeM YMHO-
XeHHS Ha KO3QHUUMEHT yCIOBHH pabOThI 7 , PABHBIA:

l
Vs === (80)

ln’

rge Iy — pacCTOfiHMe OT KOHIIA apMaTypsl [0 TOUKH
nepeceqel-ma HaKJIOHHOIO CEYCHMA C Ipo-
TONbHOM apMaTypoOH;
lyn —UIMHA  30HBI AHKEPOBKH, ONpefdensemas
1o dopmyne

R
lan = (w,m R Axan)d, @1)
Ry

30eChb  Wgp, AN, — KO3 dUIMEHTDI, NPHHUMaeMEBIe
PaBHBIMH:
UIA KpaWHUX CBOOOOHBIX OIOp
6amok wgp = 0,5, AN, = 8;
i cBOGOOHBIX KOHLOB KOH-
conert wgy = 0,7; AN, = 11

B cnyvae npuMeHeHHs TTaIKHX CTepXKHeil Ko3ddu-
IMEHT W,, TPUHMUMAETCA PaBHBIM JJIA onop Ganox u
KOHILOB KOHCOJIel coorBeTcTBeHHO 0,8 1 1,2.

Ilpy Hammumk Ha KpaiHuX CBOGOAHBIX OMOpax
KOCBEHHOH MWIH MONMEpeYHOH apMaTypbl, OXBaTbIBa-
fomed ©6e3 mnpHBapHBaHWA MPOJIONBHYI0 apMATyDY,
kobdUIMeHT w,, HeNHTCA Ha BenuuuHy 1+ 12u,,
a xo3pdumuenT AN, yMeHbLIaeTCA HA BENHYMHY
1005/Rp, 3mech My — 0GBEMHBIH KO3GbGHUUMEHT ap-
MHDOBaHHS, ONpEdENsAeMbIi Ui CBaPHBIX CETOK
no dopmyne (99), min xomyroB — mo ¢opmyne

ASW
My = 3 (roe Agw M S — COOTBETCTBEHHO IUTOLIANb
as

CeyeHHs Ormbamoiero XoMyra W ero Iuar), B JoGoM
Cllyyae 3HaYeHHe M, NpHHHMaeTcA He Gonee 0,06.

Hanpsokenue ckarus GeroHa Ha onope Op oIpe-
IensAeTcsa IeJieHHEM OINOPHOH peakUdM HA IUIOImanb
OIMpaHus MeMeHTa M IpHHUMaeTcA He Gonee 0,5Rp,.

Inuna l;, npuHUMaeTrcs Oj1A CBOGOOHBIX KOHIOB
KOHconeit He MeHee 20d win 250 MM, IpH 3TOM JIHKY
AHKEepOBKH [ly;; MOXHO ONpENESINTh C YUYETOM HaHHBIX
1a6n. 45 (nos. 1).

B ciayuae mnpuBapuBaHHA K IpPOOONBHBIM pacTd-
HYTBIM CTEp)KHAM TMONEpeYHOH WM paclpe/enu-
TeNbHOK apMaTypbl Y4YHTBIBaeMOE B pacyere YCH-
IMe B MNpOHNONBHOHW apmatype RgAg yBennuuBaeTcs
Ha BEJTH'HHY

Ny = 0,7n,%,,d% Ry, (82)

npurHMaemyio He Gonee 0,8R d2 n,, .
B popmyie (82):
ny,, — 9MCIIO MPHBAPEHHBIX CTEP)KHEH 1O ymHe /. ;
¥y — K03ddunMeHT, IpHHUMaeMBIit N0 TablL. 22;
Ay — I¥MameTp NPHBapEHHBIX CTEPKHEH .
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Tabnuua 22

d,, 6 8 10 12 14

Pw 200 150 120 100 80

OxoHuaTenbHo 3HaueHue RgA npuHumaercs He Go-
nee 3HaueHMA R4, ompepeneHHOro 6e3 yuera 7gs
un,.

3.45. Jlna cBOGOOHO OmnepThiX GWTOK HEBLITOAHEH-
IIee HAKIIOHHOE CeYeHHe HAYMHAETCA OT I'paHy ONOpBI
H MMeeT [JTHHY MpOeKLMH ¢ 11s GaIOK C MOCTOAHHOM
BBICOTOH CEYEHHA, PABHYIO:

- Q- F;j— RywAg jncsinb
qew t4q

HO He Gojee MAKCHMA&IBHOH [UIMHBI IPHUONOPHOIO
y4acTKa, 3a MpeHelaMi KOTOpPOTO BBINONHAETCA YCIIO-
Bue (72) ¢ yMHOXeHMeM IpaBoil vyactTh Ha 0,8 u
Tipu 3HaueHHH ¢ He Gomnee 0,8¢p 4 -
B dopmymne (83):
Q — nonepevHan CWiIa B OIOPHOM CeYeHHH;
Fj, @ —Harpy3sKH COOTBETCTBEHHO COCPedOTOYEH-
Had U paBHOMEpHO paclpefe/leHHasA B Ipe-
Jenax HaKJIOHHOTO CEUeHHUS;
Ay ine — TNOIIANb CeueHHa oTTHGOB, NMepeceKaloIHX
HaKJIOHHOE CeyeHHe;
6 — yron HakJIOHa OTTHOOB K IIPOOJIBHOM OCH
J7IEMEHTa;
qsw — TO Xe, uT0 B popmyne (55).

Ecnu 3HaveHue ¢, ompedesnieHHOE ¢ y4eTOM COCpefIo-
TOueHHO# cwibl F;, Gymer MeHbille PaCCTOAHUA OT IPaHH
onopsl go cunsl F;, a ompeneneHHoe Ge3 ydera CHIIBI
F; — Gonblile 3TOr0 pacCTOsAHHMA, 32 3HAYEHHE C CIIEAyeT
NIPYHUMATh PACCTOSTHHE OO Cwibl Fj.

Ecnu B npenenax AnuHpI ¢ XOMYThI H3MEHAIOT CBOIO
HHTEHCHBHOCTD C (g Y HaYajla HAKJIOHHOTO CeYeHHS
Ha {52, 3HaYeHHE ¢ ompefenserca mo dopmyne (83)
AP G5y = Gsw2 M IPH YMEHbIICHUM YMCIIMTENA Ha Be-
mvurHy (Gsw1 — qsw2)ly (tne 1y — pnmHa yyactka
C HHTEHCHBHOCTBIO XOMYTOB (g 1) -

Jna OGamok, HarpyXeHHbIX PaBHOMEDHO pacmpe-
JleNIeHHOH Harpy3Koil ¢, ¢ NOCTOAHHOH HHTEHCHBHOCTHIO
XoMyTOB 63 oTriGoB ycnoeue (77) MOXHO 3aMeHHTb
YCIOBHEM

Q<V2(RsAszs— Mo) @sw +9), (84)

c ) (83)

rne  Q — momepevyHas CWJIa B OOPHOM CEYeHUH;
M, — MOMEHT B CEYeHMH 110 FPaHH OMOPSI.

IIna KoHconell, Harpy>KeHHBIX COCPeIOTOYEHHBIMH
cwiaMk (uepT. 22,6), HEBBHITOOHeHINEe HAKJIOHHOE
CeYeHHe HAYMHAETCA OT MECT HPWIONKEHHA COCPeHOTO-
YeHHBIX CHJI BONM3M CBOGOMHOrO KOHIA H HMeeT WIMHY
NPOEKIMH ¢ [JIA KOHCONeH ¢ NOCTOSHHOM BBICOTOMH,
paBHy10:

— Ry Ag inesind
c= O swfg inc , (85)

qSW

HO He Goree PACcCTOAHMA OT HAYaJla HAKJIOHHOIO ceue-
HMA [0 onophl (3mech (J; — MOMepedHas CWIA B Havaiie
HaKJIOHHOTO CeYeHHs) .



Ins KoHcONeH, HarpyXeHHBIX TONBKO PAaBHOMEPHO
pacnpeneneHHON HArpy3Kod ¢, HEBBITOOHeHllee Ha-
KJIOHHOE CEYeHHE 32KAHYMBACTCA B ONOPHOM CEYeHHHU
M MMeeT [UIHHY NPOEKLMH C, PaBHYIO!

R
o DsAs?s 86)
lan@sw *+9)

TIPH 3TOM, ecnu ¢ < [ — l,;, pacueT HaKJIOHHOTO ceve-
HHMA MOXHO HE IPOU3BOTUTD.
B dopmyie (86):
Ag — mrowiame CeYEHWSA apMATypbl, HKOBOMMMO
10 CBODOOHOTO KOHIIA;
Zg—cM. 1. 3.42; 3HauyeHHe Zg ONpedenfaerca misd
ONOPHOTO CEeYeHN;

lyn — IMHA 30HBI aHKepOBKH (CM. I1. 3.44) .

InsA 3neMEHTOB ¢ BBHICOTOM CeYEHMA, yBeNHUMBa-
lolelics ¢ yBenuYeHHeM M3rubaioliiero MoMeHTa,
OpY  ONpefeNieHUWM [UTHHBI MpPOEKLMHM HEBBITOIHEH-
mwero cevehua mo dopmynam (83) wmm (85) umc-
MMTENNM 3THX (OpPMyn YMEHBLIAIOTCA Ha BEITHYMHY
RA tg — nipn HaKJNOHHOH CXKAaTOX IPaHH H HA BEJTHYH-
Hy RgAgsinl — Npn HakJIOHHOM pacTAHYTOM TIpaHH
(rae B — yron HaKJOHa I'PalH K TOPU3OHTANIHN) .

3.46. Ilna obecrneyeHHs MPOYHOCTH HAKIIOHHBIX Ceve-
HU# Ha JeiCTBMe M3ruGaroniero MOMEHTa B 3iieMeHTaX
MOCTOAHHON BBICOTBI C XOMYTaMM [MPOAONBHBIE pac-
TAHYTbIE CTEPXKHM, OOpbIBaeMble B MpOJIeTe, OJDKHBI
3aBOJMTbCA 32 TOYKY TEOpETH4ecKoro obpniBa (T.e.
332 HOPMATBHOE CeYeHHE, B KOTOpPOM BHEIHMH MO-
MEHT CTAHOBHTCA paBHbIM HeCyumleil CcIocoGHOCTH
cevenns Ge3 yvera oOpbiBaeMbIX CTepxHeii; yepT. 23)
Ha [UIMHY He MeHee BeNMUMHBI W, OIpenenseMOr
no ¢popmyne

_ Q - RSWAS, ,'ncsine
zqsw

w +5d, 87

rae (Q — nonepeyHasi CHia B HOPMaIbHOM CEYEHHH,
OpOXOJALIEM Yepe3 TOYKY TeopeTHue-

cKoro ofpniBa;
Ag, inc,0 — 06O3HaYeHHA Te Xe, uro B popmye (83);

d — nuaMerp oGpLIBAEMOTO CTEPXKHA;
qsw —cM. I 3.31.

s Ganok ¢ HAKINOHHOW CXKAaTOH IPaHbIO YKCIHTEND
dopmynnr (87) yMeHbiuaercs Ha R A tgf, a mnsg 6anox

C HaKJIOHHOW pacTAHYTOM rpaHbio — Ha R A4 sinf
(roe B — yron HakJIOHa rpaHH K ropusoHranu) . Kpome
TOT'O, NOJDKHBI 6bITh yuTeHBI TpeGOBaHuA II. 5.44,

Hna anemeHtoB Ge3 momepeyHO# apMaTyphl 3Ha-
4YeHHEe W NMpHHMMaeTcsa pasHbiM 10d, mpu 3TOM MecTo
TEOPEeTHYECKOro oOpbIBa IOKHO HAXOOMTBCA Ha yda-
CTKe DJjIeMEHTa, Ha KOTOPOM BBINIOJIHAETCA YCIO-
Bue (72), ¢ yMHOXeHMeM npaBodl yacTH Ha 0,8 u
Np4 3HaueHWH ¢ He 6onee 0,8¢,,4y .

Yepr. 23. OOpoIB pACTARYTHIX CTepKHell B mponere
1 — Touka TeopeTHUeckoro oGpusa; 2 — smopa M

3.47. lina obecneueHUs MPOYHOCTH HAKIJIOHHBIX Ceye-
HMH Ha [edcTBHe wu3rHGaiollero MOMEHTa HavaJIo
oTrHba B pacTsAHYTOH 30He NO/DKHO OTCTOATh OT HOp-
MaJIbHOTO CeYeHHA, B KOTOpOM OTrHOaeMbIi CTep)XeHb
TIONHOCTHIO MCTIONB3YeTCH IO MOMEHTY, He MeHee
YeM Ha Mo/2, a2 KOHel oTrn6a IeyKeH GBITh PacroNnoXeH
He OnuXe TOro HOPMANBHOIO CeYeHHsA, B KOTOpOM
OTruG He TpebyeTcs MO pacyery.

PACYET HAKJIOHHBIX CEYEHMA B NMOIPE3KAX

3.48. lna 371eMEHTOB C Pe3KO MEHSIOIIEACA BBICO-
TOH CeueHMA (HampuMep, AN Ganok U KOHCONel, HMe-
IOMMX TOAPE3KH), MPOU3BOOAMTCA pacyeT IO MOINepeu-
HOM CHJIE [j1s HAKJIOHHBIX CeYeHMUH , NPOXONALIMX Y oMo~
pbl KOHconu, obGpa3oBaHHON mompeskoi (uepr. 24),
cornacuo mn. 3.31-3.39, npu 31oM B pacuerHbie dop-

Wo
. N i S
\
S AV S IV AN
Y / -~ / ‘
P ke 3
" / A S
Yepr. 24.  Hesbiropueinune SV
HAK/IOHHbIE CEYEeHMS B IJne- /6 . yd / °
MeHiTe C NOAPEe3KOoi / =
] — HawIOHHAA CXarad Io- rowa J’/'
Jnoca; 2 — INpH pacueTe Io _
nonepevHol cuiae; 3 ~ To Xe, Q, A
[0 U3THOAOIEMY MOMEHTY; Q | //
4 — 10 e, no HarunbawigeMy \ -
MOMeHTY BHE MOAPe3 KU - N
N
ls“p ”SWI
L o~ hoy ¢>wo~(ho= Po)
-+ — ~
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MYyl BBOAHTCA paGouasa BbicoTa Moy KOpPOTKOH KOH-
COJH, 06pa30BaHHOH NOJPE3KOH.

XoMyTsl, HeoGXOnuMble WIS oGecHeyeHHs MPOIHO-
CTH HAKJIOHHOrO CeyeHMsA, CJIe[lyeT YCTaHaBJIMBAaTh
3a KOHel HOLApe3KH Ha YJacTKe [UTHHOW He MeHee W,
onpenensaemoii no popmyne (88).

3.49. llna cBoGomHO omepThIx GanoK ¢ nojpe3Kamu
JOJKEH NPOU3BOAMTbCA PacueT Ha AelicrBue WarmOa-
IOIIEr0 MOMEHT2 B HAaKJIOHHOM CeYeHHH, MPOXOAsSIHEM
yepe3 BXOAAUMH yros mnoppeskH (cM. uepr. 24),
cornacHo ma. 3.42—3.45. Ilpu 3TOM npopmonsHas pac-
TAHYTaA apMarypa B KOPOTKOH KOHcONMH, o6pa3o-
BaHHOH MOJIpe3KOH, MOO/KHAa ObITh 3aBefieHa 3a KO-
Hell Mofipe3KH Ha [UIMHY He MeHee Iy, (cM. m. 5.44)
U He MeHee BeITMUMHbI W , pPABHOI :

- 2(01 - RswAgwr — stAs’mcsinG) .
5w

+a, +10d, (88)

Wo

rge (, — NomepeyHas CWIA B HOPMANbHOM CEYeHWH
Y KOHIIa TofIpe3KH;
Agy — IWIOWAOL CeyeHUsA [ONONHUTEIBHBIX XOMY-
TOB, PAaclojIOKEeHHBIX Y KOHUA NOApe3KH
Ha yuacTKe JUIMHO# He Oonee hgi/4 H
He YYMTbIBaeMBIX IIpH OIpelesIeHNH UHIEH-
CHBHOCTH XOMYTOB (g, V TIOTPE3KH;
Ag inc — WIOWIANE CeYeHHA OTTHOOB, NMPOXONAIMX
4yepe3 BXOOALIMA YTojl ROJpe3Ky;
a4y — paccTosiHKe OT ONOpPBl KOHCONH 10 KOHIA
NOLPe3KH;
d — 1raMeTp oGpbIBAEMOrO CTEPXKHA.
XoMyThl ¥ OTrHOBI, YCTaHOBJIEHHble y KOHILA IIon-
PE3KH, TOMKHBI YAOBIIETBOPATDH YCIIOBHIO

RswAgw1 +RewAg, incsing 2 0, (1 —ho1/ho), (89)

roe hoy,ho — paGouas BBHICOTa COOTBETCTBEHHO B KO-
POTKOH# KOHCONMH TOApe3KH U B Oanke
BHe MOJIpe3KH.

Ecn  mwxnas  apmarypa oJnmeMeHTa ue  HMeeT
aHKepoB, NO/DKHA GBITh TaK)Ke NpOBepeHa, COTTAcHO
mn.  3.42-3.45, mNpoYHOCTb HAKJIOHHOTO CEYEHM:,
PACIIOJIOXNEHHOTO BHe NOHZPE3KH M HAYMHAIOWIErocd
332 YKa3aHHBIMH XOMYyT4M{ Ha PACCTOAHMHM He MeHee
ho—hg, oT Topua (cM. uept. 24). IIpu 3TOM B pacyeTe
He YUMTBIBaeTCsa IMpOJOThHAA apMarypa KOPOTKO#H
KOHCOJH, a [JIMHA MpOeKIHH ¢ IPUHUMAETCA HE MEHee
PacCTOAHMA OT Hayala HAKJIOHHOTO CEYeHHA IO KOHHA
yKa3aHHOH apmarypsl. KpoMe TOro, [IHHA aHKEPOBKH
lyn Wit HWKHEH apMaTypbl 5MeMEHTa NpHHHMAaeTCA
KAK IJ18 CBOGOAHBIX KOHIOB KOHCOJIEH.

PacueT KOpOTKOI KOHCOJNH NOAPE3KH NPOU3BOINTCA
cormacHo mm. 3.99 u 3.100, mpHHMMasA HampaBiIeHHE
HAaKJIOHHOM C)KaTOW IOJIOCHI OT Hapy>KHOro Kpas IUIo-
WAAKH ONKHpaHUA RO PABHOJEHCTBYIOILECH YCHIHH
B JONONHUTENSHBIX XOMYTaX IUIOIMA[bIo CedeHHA A gy g
Ha YpOBHe CXaToi apMaTypbl Danok, T. €. Tipu sin?8 =

(hoy — d)?
(ho] - a')’ + (Isup +ay
ay — cM. uept. 24) , ipu 310M B popmyne (207) xoag-
dunpent 0,8 aamengerca Ha 1,0.

)3 (roe lsyp — cm. 11. 3.99,
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TNPUMEPHl PACUETA

Pacyer naxnonnslx cevenuii
Ha OelicT8ue nonepeynoii cunvi

Ilpumep 13. Jano: xene3oGeToHHasA IUIMTa Hepe-
KPBITHA C pa3MepaMH HONIepevHOTO CeYeHMA 1O YepT. 25;
Geton TrKenwilt wnacca B15S (R = 7,7 MHau Ry, =
= 0,67 MIla npu 75, = 0,9; Ep = 20,5 - 10° MIla);
peObpo IUIMTBI apMHPOBAHO IUIOCKHM CBAapHBIM Kap-
KacoM ¢ fiOmepeuHbIMH CTEPXXHAMM M3 apMaTypbl
knacca A-lll, pnamerpom 8 MM (A, = 50,3 mm?;
R, = 285 MIla; E; = 2 - 10° MIla), warom s =
= 100 MM; BpeMeHHad SKBHBAICHTHAasA Harpyska
v = 18 kH/M; Harpv3ka oT cOGCTBEHHOr0 BECa IUTMTHI
u mona g=39 kxH/M; nonepeunas cuma Ha onope
Oax = 62 xH.

Tpebyerca npoBepuTb NMPOYHOCTh HAKJIOHHOW IOJIO-
CbI peGpa MexOy HAKJIOHHBIMH TpEIIMHaMH, 2 TaKxKe
TNPOYHOCTb HAKJIOHHBIX CeYeHHi 10 TIoNepeyHol cHile.

b5 =475
3] o
o] n
a3l 2022 § ;
< \ 3 <
] 3
N Q!
§
5=85L.

Yepr. 25. K npumepy pacvera 13

Pacuer ho=350-— 58 = 292 mm. lIpowmocrs
HAKJIOHHO# NONOCHI NPOBEPHM U3 ycnoBua (47).
Onpenennm K03 OUIMEHTBE Py H Op ;

Agw 50,3
b === 85100 - 20059
E . 105
L R B (N 9,76,
E, 205-10°

orciona ¥, =1+ 5am, =1+5 9,76 - 0,0059 =
=1,29<1,3;

s TAxenoro 6eroHa § = 0,01;
¥py =1-—-BRp=1-001-7,7= 0923,
TOTHA 0,3¥y,¥p 1 Rpbho =
=0,3-1,29-0,923-7,7-85-292=
= 68300H> Q,,,x = 62 kH,

T. €. IPOYHOCTH HAKJIOHHOI NONOCH OGeceyeHa.
TIpOYHOCTs HAKIJIOHHOTO CeYeHHA MO MOMepedHO#H
CHJIe poBepHM M3 ycnoBus (50).
Onpenennm BemuuHHb Mp ¥ Gy :

¥Ypa =2,0 (cM. Tabn. 21);

TaK Kak by — b = 475—85 = 390 MM > 3hf=3-50 =
= 150 MM, npuHEMaeM by — b = 150 Mm, TOrma:



(®7—b)hr 15050 )
S~ 075 55 505 = 0227<05;

Mp = ¢p2 (1 + 9p)Rpbh} =
=2(1+0,227)0,67 -85-292> = 11,92 - 10° H- MM =

or= 0,75

= 11,92 kH-Mm;
RswA 285 - 50,3
Qg = "; W T 143 H/mm (kH/M).

Onpenenum 3Hauerse Op min, IPHHUMRSA Pp3 =0,6:
Ob,min = ¥p3 (1 +¥f)Rp;bho =
=0,6(1 +0,227)0,67 - 85 - 292 =
= 12240H = 12,24 kH.
Ob, min _ 12,24 -
2h, 2-0,292
= 21 xkH/M< g, = 143 xH/m,

ycnoese (57) BbINONHAETCA, H, CIEAOBaTeNbHO, 3HaYC-
HHe M} He KOppeKTHpYeM.

Cornacio n. 3.32 onpenenuM [iMHy NpOEKLMH
HEBBITOMHEHIIIEro HAKJIOHHOTO CeYeHHA C.

qy=g+v/2 =3,9+18/2= 129 xH/M (H/mMM),

nockonbky 0,5645, = 0,56 - 143 = 80 xH/m >
> q, =129 xH/M, 3HaueHue ¢ ONpeNes MM TOMBKO
o popMmyre

My 11,92
c= l/ P l/ 135 = 0,962 m.
My

Torpa Qp=——=—"=—=

Nockonbky

= 124 kH> Q) i = 12,2 xH;
Q= Omax — q1¢ = 62 — 12,9 - 0,962 = 49,3 kH.

InuHa NpoeKIMY HaK/IOHHOH TpelIHHbI PaBHa:

My ]/11,92
= = |/———= 0,288 M< 2h,.
Co Qo 143 ,2 M 2 0

Iockoneky ¢q = 0,288 < kg =0,292 M, npuHHMaeM
¢o =hy =0,292 M, Torga Qg = GewCo = 143 - 0,292 =
= 41,8 xH.

IposepumM ycnosue (50) :

Qp +0;, =12,4+418 =542 xH> Q=493 xH,

T. €. TPOYHOCTb HAKJIOHHOIO CEYeHMA IO MONepeyHOH
cwe obecneyena. Kpome TOro, AOMKHO BHINONHATHCS
TpeGoBanue m. 3.29:

oo PoeRybY _ 1,5-0,67-85-292" _
max Qmax 62-10°
= 117,5 MM > s = 100 MMm.

Venosust 1. 5.69 s<h/2=350/2=175mMMm #u
s < 150 MM TaxKe BHINONHAIOTCH.,

lpumep 14. Jano: cBOGORHO OmepTas xene306eToH-
Has Ganka nepepuiTHA mponetom / = 5,5 M; BpeMeH-
HaA PaBHOMEPHO pacrpefie/ieHHAA J3KBUBAIICHTHAA Ha-

rpy3ka Ha banky v = 36 kH/M; nmocrosHHas Harpy3Ka
g= 14 xH/m; pa3smepn mnonepeusoro ceuenus b =
= 200 MM, h = 400 MM, hy =370 mm; GeTOH TsaXenbiit
knacca B15 (Rp = 7,7 MIla; Rp; = 0,67 MIla npu
Tp2 =0,9); xoMyThl H3 apmatyphl knacca A-1 (Rgy =
= 175 MITa).

TpeGyerca onpegenuTh OMaMETp H IIar XOMYTOB
y ONOpHI, a TaKXe BBIACHHTh, HA KAKOM DacCTOSHHH
OT ONOPhI M KaK MOXeT 6bITh yBeJIHYeH 1Iar XOMyTOB.

P a c v e r. HauGonpwan nomepeyHas cwia B onop-
HOM CeYeHHH paBHa:

ql _ 50-55

Qmax 2 2

= 137,5 kH,

roe q=v +g= 36+ 14 = 50 kH/m.
OnpepenaM  rpebyeMylo MHTEHCHBHOCTb XOMYTOB
NMPHOMOPHOTO YYacTKa COryIacHo m. 3.336.
U3 ¢opmynsr (52) npu ¢r=0 u ¢pr =20
(cM. TaGi1. 21) monyuum

Mp = 9p2Rp;bh3 =2+ 0,67 - 200 - 370% =
= 36,7 10°H -Mm = 36,7 kH ‘ M.
Cornacso n. 3.32,
g1 =g+v[2=14+36/2 = 32 xH/m (H/mMM);

Q51 =2)/Mpq, =2 /36,732 = 68,4 xH.

Ob: 68,4
Tak xak W= _0—,6_= 114xkH< Q,,,. =
= 1375 kH, 2 Opax < 221 0y, =367 4 654 =
ho 037
= 167 xH,

HHTEHCUBHOCTb XOMYTOB OIlpefe/InM 1o ¢popmyie (63) :

— (Qmax - le)2 — (137,5 - 68)4)2 _
Ao M, 36,7

= 130 xH/m (H/MM).

Ipu 310M, HNCGCKOJIBKY

Omax — Qb1 _ (1375 - 684)10° _
2h, 2370

= 93,44 H/mmMm < 130 H/MM,
ocraBnseM q,, = 130 H/mm.

Cornacuo n. 5.69, utar s, y onophi KOMKeH 6bITh
He Bonee h/2 = 200 n 150 MM, a B nponere — —i—h =

= 300 u 500 mMM. MakcuMaIpHO JOMYCTHMBbIA Iar
y ONOpBI, COTNIACHO 1. 3.29, paBeH:
_ $paRprbRS  15-0,67-200-370°
Smax = - -

Omax 137,5-10°
= 200 MM.

IlpunuMaeM IIar XOMyroB y onopbl §; = 150 MM,
a B nmponete — 25; = 300 MM, orcioda

_dswS1 _ 130150

A
M Rew 175

= 111 mm?.
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IIpurumaem B llonepellHOM CEYCHUM [IBa XOMYTa
muameTpoM 1o 10 MM (4, = 157 Mm?).

Takum obpasom, npmmran HHTEHCHBHOCTH XOMYTOB
y onopsl H B nponere Ganku Gyder cOOTBETCTBEHHO
paBHa:

_ RwAgw _ 175-157
qswi 5 = TR 183,2 H/mm;
qsw2 =0,5¢5,1 =0,5 - 183,2=91,6 H/Mmm.

Iposepum ycnosue (57) , BBIUHCITHB Qb,m,-n:

Cb,min = Pb3 (1 ¥+ $)Rprbho =
=0,6 - 0,67 - 200 - 370 = 29 750 H.

Tor Qb,min _ 29750 _
Ha 2y 2-370
= 40,2 H/mMm < g4y, 1 = 183,2 H/mm;
Ob, mi
——2—',"21'- = 40,2 H/MM < ggwz =91,6 H/mM.
[}

CiemoBaTenbHO, 3HAYEHHUA G5y 1 ¥ Qw2 HE KOPpEK-
THpYEM.

OmnpenenuM, cormacHo m.3.34, muMHy ywacTka /,
C HHTEHCHBHOCTBIO XOMYTOB (5. T8K KaK (gwi —
— Gsw2 =qsw2 =91,6 H/mm > g, =32 H/MmMm, 3HaueHHe
!, BBIMMCIIHM II0 popMyTe

I = Omax — @b, min — 4sw2Co1
1= —Co1 =
q:
103 _ - .
=137,5 10° — 29 750 — 91,6 - 448 — 448 =
32
= 1637 MM > ’ = ’5 ~1375m

] / M l /36,7-10° _
(3mech cpy = qsm 1832 448 mm) .

TipuHuMaeM [UIHHY Y9acTKa C IIaroM XOMYTOB
s, =150 MM paBHoit 1,64 M.

Tipumep 15. Jano: xene3obetonHas Ganka NOKpbi-
THA, HATPY>KEHHAs COCPENOTOYEHHBIMHM CHWJIAMH, KaK
NOKasAHO Ha 4epT. 26,4; pa3Mepsl IONEpPeYHOro
CeUeHHA — IO uept. 26, 6; GeToH TsmKenblit Kiacca B15S
Rp: = 0,67 MIla niput 7, =0,9) ; XOMyTHI H3 apMary-
pot xnacea A-l (Ryy, = 175 MIla).

Tpebyerca omNpenenuTs NHAMETP M LIAr XOMYTOB,
a TaK)Ke BHIACHHTb, HA KaKOM PAacCTOSHMH M KaK MOXeT
ObITh yBeJIHYEH LIar XOMYTOB.

P a c u e 1. CHauana ompenenum, cornacko 1. 3.31,
BeMYHHY M, :

$p2 =2 (cMm. Tabm. 21);
hp= 100 + 60/2 = 130 MM (cM. uepr. 26,6) ;
by~ b = 220 — 80 = 140 mm < 3hj;
ho =890 — 80 = 810 Mm;

(bf ~ b)hy 140-130

= =0,211<0,5;
bho 075 80-810

‘pf = 0,75
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My =¥, (1 + sof)Rb,bhé =
=2(1+0,211)0,67 - 80 - 810> =
=85,2-10° H-Mmm= 85,2 xH ™.

a) F,=42kH Fsann
1= ] L 220 Ig
N]=
13
™ <
8
T:E H
1350 1500 80
Jnwpa Q, xH
2 2| Y 7 Eﬁé
"‘ 2 =
1 ! il

Yepr. 26. K npumepy pacvera 15§

OmnpepenuMm  Tpe6yeMyio MHTEHCHBHOCTH XOMYTOB
cornacHo 1. 3.33a, npuHUMan WIHHY NPOSKIMH HAKIIOH-
HOTO CeYCHHSA ¢ PaBHOW pacCTOAHMIO OT OMNOpHI JO Iep-
BOTO rpy3a —c¢; =1,35 m.

Tlonmepeudass cuna Ha pacCTOSHMK C; OT OMOPHI
paeHa @y =105,2 xH (cm. yepr. 26).

W3 bopmymnst (51) nmeem

Qb1 =——=——= 63,11 kH>0p min =

= ¥p; (l ""pf)Rbtbho =
=0,6(1 +0,211)0,67 - 80 - 810 = 31,55 xH.

01 — Opy _105,2 — 63,11 _ 0,667,
Qb] 63,]1
Nockonbky ¢; = 1,35 M< 2k =2 - 0,81 = 1,62 M,
TpHHHMAaeM Co =¢; =1,35 M;
_ 3155 135
Op1 2he 63,11 2-0,81
Tak Kak ®g; = 0,417 <x, =0,667<c,/co =1, 3Ha-
YEHHE g (1) OTpenenum no popmyne (59):
_ ©21-% _ 10526311 _
sw(1) co 1,35
= 31,18 xH/m.

OnpenenuM ¢gy, NpH 3HAYECHHM C, PABHOM paccros-
HMIO OT OIIOPBI JIO BTOPOTO Ipy3a —¢; =2,85 M.
My

Qb2 =—- = 355 = 299 KH < Qb min = 31,55 .

Torma », =

Qb,min Co

X001 ¥ = 0,417.

Tpurmmaem Qpz = Op min = 31,55 kH.

CooTBerCTBYIOIIAs TONEpeYHas cwia paBHa (; =
= 58,1 xH. HMockonsky ¢; = 2,85 M > 2h¢ = 1,62 M,
IIpHHHUMaEM Co = 2ho =1,62 M.



_ Q; ~ Qb2 _ 58,1-3155

=0 <
L) sz 3155 ,842
Qb,min Co
<y, = S 1
T 0p 2ho
CnenoBarenbHO,  3HAUEHHE (gy(2) ONPEAENHM
no popmyne (58):

0, o, 58,1 1
dsw(2) = o >on + 1 = —1T677= 17,93 xH/m.
TIpuHMMaeM  MaKkCHMallbHOEe  3HAYCHHE (g =

= qsw (1) = 31,18 KH/M.

U3 ycmoBun cBapkm (cM. m. 5.13) nprmmMaeM
IMaMeTp XOMYTOB 6 MM (A4, = 28,3 MMm?), TOF/Ia Iiar
XOMYTOB B IIPHONIOPHOM YYacTKe paBeH:

_ RewAsw _ 175-28,3

= = 159 Mm.
Qow 31,18 MM

5y

IpunuMaeM §; = 150 mM. HazHavaem mar xomyToB
B IIpOJieTe PAaBHBIM S =2s; =2 * 150 = 300 mm. [lnuny
YUacTKa C LIaroM $; ONpefeNHM U3 yClIoBHA obGecmede-
HUA TIPOYHOCTH COIJIacHo M. 3.34, pH 3TOM

RowdAsw _ 175-28,3
$1 150

qsw1 = = 33 H/mm;

qsw2 =0,5q w1 =16,5 HiMm;
dsw1 — dsw2 =dsw2 =16,5 H/mm.

3agamyM IIMHY YYacTKa C LIaTOM XOMYTOB §;
PaBHO# pAaccTOAHMIO OT ONMOPHI AO NEPBOrO rpysa —
1, =1,35 m; npoBepum ycinosue (50) npH 3Ha4EHHH C,
PaBHOM pacCTOAHHIO OT ONOPHI IO BTOPOTO Ipy3a —
¢ = 2,85 M > [,. 3HaueHHe co; ONpENENTHM IO Gop-
Mmyne (56) mpH qgy =33 kH/M:

I / Mp ] /85,1
= =}/——=1,6M<2hy=1,62M.
col Aswy 33 " °

Hockonbky ¢ — I; =285 —-135=15M<c¢q =
=1,6 M, 3HaueHne O, B ycnosuu (50) npunumaem
PaBHBIM:

Osw = dswi1€o1 — @sw1 — qsw2) (€= 1}) =
=33-1,6 16,5 - 1,5 = 28,05 xH;

Op = Op, min = 31,55 xH;
Op + Qsw = 31,55 + 28,05 = 59,6 kH > @, =58,1 xH,

T. €. IPOYHOCTh ITOTO HAKIIOHHOTO CeYeHUs obecneueHa.

Bonbiiee 3HaueHue ¢ He pacCMaTpUBaeM, NIOCKObKY
TIPK 3TOM TIONEPEUHAA CHIIA PE3KO YMEHBIIAETCA.

Taxum oGpa3oM, WIKHY yYacTKa C ILATOM XOMYTOB
§1 =150 MM mpuHUMaeM paBHOH /; = 1,35 m.

Ilpumep 16. Jano: xenesoberoHHas Gaxka MOHO-
JMTHOTO IIePEKPBITHA C pasMEpPaMH IIOMepeyHOro
CeueHHA MO uYepT. 27,a; DpACMONOXKEHHE OTOTHYTBIX
cTepxHe# — no uepr. 27,6; BpeMeHHas 3KBHBAIEHT-
Has Harpyska Ha 6anky v = 96 kH/M, nocroannas —
g= 45 xH/m; nonmepeuwnaa cuna Ha omnope Qpgx =
=380xH; Oecrom tmkenslt kmacca B1S (Rp,=
= 0,67 MIla nipu 73, =0,9); XOMyTHI IBYXBeTBEBbIE
miameTpoM 6 MM (Ag, = 57 MM?) H3 apMaTyphl KJ1ac-
ca A-l (R;, = 175 MIla), warom s = 150 MM; OTOTHY-
Thie crepxad Kiacca A-ll (Rg, = 225 MIla), mio-
I21bI0 CEYEHMA: MEPBOM INIOCKOCTH Ay jncy =628 MM?
(2920), B10POHE — A jnc2 =402 MM* (23 16).

TpeGyerca TpOBepUTh NPOYHOCTh HAKJIOHHBIX Ceye-
HHH 0O NIONepeyHoil cure.

Pacuer1 hy =600 — 40 = 560 mM. Cornacuo
. 3.31 HaxomuMm 3HaueHUs My U gy,

$p2 =2 (cMm. 1a61. 21)
by—b = 3hy=3-100 = 300 mm;

by - b)hy 300100
‘P = 0,75 =0, =
7 b %75 300 560
=0,134<0,5;

Mp = 2(1 +¥p)Rp,bh} =
=2(1+0,134)0,67 - 300 - 560% =
=143-10° H-Mm = 143 kH - Mm;

RswAsw _ 175-57
s 150

qsw = 66,5 H/MM.
Cornacso n. 3.32 Haxomum ¢, =g + v/2 = 45 +
+96/2 = 93 xkH/m.
IlpoBepum u3 ycnosus (50) ¢ yuerom ¢opmysbl
(65) HaxJIOHHOe CeueHHe C [FIMHOM NMpPOEKLHH, PaBHOH
PaCCTOAHMIO OT ONOPBHI A0 KOHHA BTOPOH IJIOCKOCTH

q) 6)
) 50 520 300 520
O
b=
o
8 L4 © w——r Tb-
= — 4+ ¥ — - .-/ ’\
| - P d — .‘/
-1 1150][150 > d §
300 o p L] )
5
Yeaoanvie o6o3nasenun: c=0,87M Co=1,12M
— — — — pacueTHEIe HAKJTIOHHBIE CEUEHHS ; 4 ¢ =1,69M
------- paccMaTpiBaeMble HAKIIOHHbIE TPELHHBI
C=251m

Yepr. 27. K npumepy pacuera 16

47



orrubos, 1.e. npu ¢ = 50 + 520 + 300 = 870 MM =
= 0,87 m.

TlonepeuHas cuna Ha paccroswuu ¢ = 0,87 M ot ONO-
phl paBHa:

Q= 0pux — 4:¢ = 380—-93 0,87 = 299,1 kH.

OnpenenuM MpOEKINI0 OfACHOM HAKJIOHHOH Tpe-
LUMHEBI € corNacHo . 3.35.
CHayana OnNpedeNMM MakCHMANbHOE 3HAuYeHHE Co

no ¢popmyne (56):

co,max = |/ Mblasw = |/ 143/66,5 = 1,466 m>

> 2h, =2 0,50~ 1,12 0m;

NpUHHMAeM  Cg max = 1,12 M.  Tlockomsky ¢ =
= 0,87 M < ¢y max = 1,12 M, NpHHHMaeM JIA 3TOrO
HaIJIOHHOT O ceyeHHA Co = ¢ = 0,87 M. Haxtonnyio tpe-
IHMHY, PacNOJIOKEHHYI0 MEX/1y KOHUOM BTOPOH H Hava-
JIOM NEPBOH MIOCKOCTeH OTrMGOB, T. €. He MepeceKa-
I0lyI0 OTrHGhbl, B pacuere He PaCCMATPHBAEM, TaK KAK
i Hee Co = 030M < ¢y pmax-

Ilna nepBoii wiockocru oTrHGOB

Qs inc1 =Ag,inc1Rswsind =

= 628 225 - 0,707 = 99,9 - 10°* H = 99,9 xH.

M
Torpa < tdswCot Os,inc1 =

= —+ -0.87 + 99 9 =
: 5 66,5 0, o

= 322,1 xH> Q = 299,1 xH,

T. €. IPOYHOCTh [JaHHOrO HaKJIOHHOTrO ceyeHus obec-
neYeHa.

TlpoBepum Hak/IOHHOE CevcHue, OKAHVMBAIOIICECH
Ha pacCTOsHMH Co = 1,12 M or Hayasa mepBO# IMIOCKO-
cti orrHGoB, T. e. ip ¢ = 0,05+ 0,52 + 1,12 = 1,69 m.

Tonepeunas cHia Ha PaCCTOAHHM ¢ = 1,69 M OT OIlo-
pbl paBHa Q = 380 — 93 - 1,69 = 222,8 xH.

Jna Bropos wic SKocTH orriba

Qs inc2 =As, inc2 Rgwsind = 402 - 225 - 0,707 =
= 63,9 -10° H= 63,9 xH.

Hnda 3T0r0 ceueHUs NPUHHUMAEM HAKIIOHHYIO TpEIH-
Hy, IpOBENEHHY® OT KOHHNZ HAKIIOHHOTO CEYCHHA
0O Hayana fepBOM ILIOCKOCTH OTrHGOB, T.€. Cg =
=Co, max = 1,12 m. Hak/10HHbIE TPEIMHDI, NPOBEOEH-
Hble OT KOHIIa HAKJIOHHOTO CeYeHHA OO ONOpHI ¥ [0 Ha-
yana BTOpOH IVIOCKOCTH OTruGOB, He paccMaTpUBaeMm,
TAK KaK B MEPBOM Cyuae o =¢ = 1,69 M>Cq mgx =
= 1,12 M, 2 BO BTOPOM ~ TpeILIMHA He NepeceKaeT OTTH-
6b1 ipH €6 < Co, max-

b
Torpa +QewCo + Qs ine2 =

_ 143
1,69
=223 xkH> Q= 222,8 xH,

+66,51,12+ 63,9 =

T. €. IPOYHOCTh JAHHOTO HAKJIOHHOIO CeyeHWs oBecne-
YeHa.
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IIpoBepuM HaKJIOHHOE CceYeHHe, OKaHUMBaloleecA
Ha DAacCTOAHMH Co mgx = 1,12 M OT Havana BTOpOi
II0cKOCTH OTTUOOB, T. . pd ¢ = 0,05 + 0,52 + 0,30 +
+0,52+1,12= 2,51 m.

Tlonepeunas cuia Ha paccTtosHuM ¢ = 2,51 M oT omo-
pbi paBHa Q = 380 —~ 93 - 2,51 = 146,6 kH.

Hnst 37010 CeueHHsA, OUEBHINO, Co =Co, max = 1,12 M

M HaKNOHHaA TpewHHa OTrMGbI He mepeceKaeT,
17
1. 8. Qg inc = 0. Mockomeky ¢ = 2,51 M > WZZ ho =
3

= 6%0,56 =187m, upudumaeM Qp = OQp yin =
’ My 143

= =—"" =765 kH.
b2 , 187 65 K
¥ps3 o

Torma Qp + qguco + Qs inc = 76,5 + 66,5-1,12 +
+ 0= 151 xH> Q = 146,6 xH, 1. e. npouHocTs N1106BIX
HaKNOHHBIX CeYeHUH obecneyeHa.

Cornaco m. 3.29 npoBEpHM pacCTOSTHHE MeXAY
HayajioM nepBoi IIOCKOCTH OTTHGOB H KOHUOM BTOpO#H
IIOCKOCTH, NpHHUMAsA NOMEpeYHyle CHIY Y KOHHA
BTOpOi WIOCKOCTH 0TrHGOB O = 299,1 kHu ¥p4 =1,5:

¥oaRpibhG _ 1,5-0,67-300-560° _
Q 299,1-10°
= 316,1 mm < 300 MM,

1. €. TpeGoBaHue M. 3.29 BHIIONHEHO.

Npumep 17. Jano: xene3obeToHHas IBYCKaTHas 6an-
KA NOKPBITHSA NpOJIeToM 8,8 M; CIUIOIIRas paBHOMEPHO
pacnpefentHHas Harpy3ka Ha Ganky ¢ = 46 xH/m
(uepr. 28,a); pa3Mepsl TIOMEPEYHOTO CEUEHHA —
no uepr. 28,6; GeToH TAXeNbl Kknacca B2S (Rp, =
= 0,95 MIla npu 7p, = 0,9); XOMyTH U3 apMaTyphl
wnacca Al (Rgy = 175 MIla), puamerpoM 8 MM
(Agw = 50,3 Mm?*), waroM s = 150 Mm.

Tpebyerca npoBepHTb NPOYHOCTh HAKJIOHHBIX Ceye-
HHH 1O MOMEPEYHOMH CHIIE.

%) 300
e
\ r
s
a L=112
r"”"'—\
7 T
3 2
: 7 s
8800 100,
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Pacuer npoussoguM cormacHo m. 3.37.

PaGoyas BbICOTZ OMOPHOTO CeyeHHA paBHa hg; =
=600 — 80 = 520 mm (uepT. 28, 6).

Onpepenum BeuunHsl ¥y u My, no dopmynam
(53) u (52) KaK i ONOPHOTO CeyeHHA:

hf= 150+ 100/2 = 200 mm;
by — b= 300~ 100 = 200 mm < 3hj;



G- o)h _
bho,

200-200
100-520
npuHuMaeM ¥y =0,5; Py, =2 (oM. Tabn. 21);
Mpy =¥p2 (1 +Y51)Rp bR, =
=2(1+0,5)0,95 - 100 - 520 =
=77,06-10° H-Mmm = 77,06 kH M.

95, =0,75 0,75 =0,577> 0,5,

Io dopmyne (55) onpenenum Bemuuuny g, :

_ RagwAmw  175-503
Qe = 5 = 5o 58,7 H/mm (xH/m) .

Onpenenum 3naueHe q;, ., MpuHAMan tgf = 1/12:

Qine = $p2Rp:btg* B =
=2-0,95-100/12% = 1,32 H/mm (xH/M).

TockonpKy Harpyska CIUIOLIHas, IPHHHMAEM ¢; =
=q = 46 xH/m.
TIpoBepum ycnosue (66) :
0,5645w — 2,5 Vaswine =
=0,56-58,7—-25 V/58,7-1,32=

= 10,9 xH/m < g, =46 xH/m.

Ycnosue (66) He BBHIMOIHAETCA, M, CNEHOBATEILHO,
3HauyeHHe ¢ BEIMHCIHM 10 hopmyite (68) :

My,

Cc= e
qinc+qsw tqy

_l/ 7706
=V izavssr+as 083m

TPH 3TOM ¢p =¢ = 0,853 M.

PaGouast BbiCOTa NONEPEUHOro ceueHnst ho Ha pac-
crosuu ¢ = 0,853 M OT ONIOPHI PaBHa:

o =he, +ctgh= 0,52 +0,853/12 = 0,591 m.

Onpenenum BemuunHy My npu ho =591 Mm:

(b5~ b)hy 200200 _
Y= 0,75 ——ZE———OJS 100501
= 0,508 >0,5;

npunuMaeM ¢ = 0,5;
Mp =95, (1 +¥9)Rp,bh} =
=2(1+05)095 - 100 :591% =
=99,5510% H-mMm = 99,55 xkH ‘M.

IIpoBepum ycnosde (50), NMpUHMMas NONEpEYHyIo
CHITY B KOHIe HaKJIOHHOTO CEYCHHA PaBHOI:

l
Q= CQmax - q1¢ = L‘Ql“:

2
= 3'—6;28—’8! — 460,853 = 1632 kH;
M
Op +Osw = +qswCo =

99,55 . - -

0853 +58,7-0,853 = 166,8 kH> Q = 163,2 kH,
T. ©. NPOYHOCTh HAKJIOHHBIX CeyeHMil MO mMonepeuHoi
cwie obecmeyeHa.

TMpumep 18. JJano: KoHcons pa3sMepamu no 4epT. 29;
COCpeOTO4eHHAsA CHIA Ha KoHconu F = 300 xH, pac-
nonoxeHHas Ha paccroanuu 0,8 M or onopsl; GeToH
TsOKenblt Knacca B15S (Rp; = 0,67 MIla mpu 7p, =
=0,9); XOMYTHl [BYXBETBEBhle [IMaMETPOM 8 MM
(Asw = 101 mm?) u3 apmaryput knacea A-l Ry, =
= 175 MIla), waroM s = 200 MM.

Tpebyerca mpoBepuTs NMPOYHOCTh HAKJIOHHBIX Cede-
HMiE N0 TIONepeuHoli cite.

Il— F=300«H 1-1

|—1— 600 400
950
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Pacuyer CornacHo n. 3.38 mpoBepuM M3 ycCiIo-
BHA (50) HaKnNOHHOE CeYeHHe, HAUMHAIOUIEECH OT MeCTa
NPIIOXEHHA COCPeNOTOUEHHOM CIUIBI, TIpH 3HAYeHHH C,
onpenensemom 1o ¢popmyine (68).

PaGoyas BpicoTa B MecTe NPIWIOKEHUS COCPENOTOUEH-

HO# Ciibt panhia Aoy =650 — (650 — 300)?3—3 —50=

= 305 MM (cM. uepr. 29).
Tlo dopmyne (52) onpemermm BenuuuHy My, , lpH-
HUMasA $p; =2 (cM.1a6m. 21) u¥r=0:

Mpy =92 (1 + Y)Ry;bhj, =
=2:1-0,67-400 -305% = 49,9 - 10° H-mm.
3HaueHue ¢, paBHO:
_ Rowdsw 175101
qSW - s = 200
650 — 300
950

= 88,4 H/mm (xH/M).

Hpustuman tgf = = 0,369 (cM. uepr.

29), onpenenum q,, . :
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Qinc = “’bszrbtgzﬂ =
=2-0,67 - 400 - 0,369 = 73 H/mm,
OTCI00a, IpUHUMas g, =0, ’MeeM

c=l/ Mys _ ] /499-10° _ (oo
Qine + Tsw 73 +88,4 ’

IIpH 3TOM Cp =€ = 556 MM.

IockonbKy 3HaueHMe ¢ He INpEBBINIAET 3HAYEHHA
PacCTOSHHA OT Ipy3a IO ONOPbI, OCTaBUM ¢ = 556 MM
U ONpeaenuM paboyylo BBICOTY o B KOHIE HAaKIJIOH-
HOTO CeHeHHS:

ho =ho, +ctgf= 305+ 556 - 0,369 = 510 mm.

Iockonexy 2ho =2 - 510 MM > ¢ =558 MM, ocra-
BHM Co =556 MM,
3navenue My paBHO:

My = Gy, Rpbh =
=20,67 400 - 5107 =
= 139,4-10° H-mMm = 139,4 KH-Mm,

M,
orcI08a Op+Qsw= +qswCo =
1394
=2 4 . oy
0556 88,4 - 0,556

=299.9 xH ~Q = 300 «H,

T. €. IPOYHOCTh 3TOTO HAKJIOHHOTO CeYeHHsA obecneyeHa.

JInst HAKJIOHHOTO CeY€HHs, PacioIaraeMoro oT rpysa
Zi0 onopsl, no ¢popmyne (56) onpenenuM 3HaYEHHE Co,
npunuMasn Ay =650 — 50 = 600 Mm:

My, = 20,67 -400 - 600> = 193 - 10° H-mm;

My 1/193-106
= - = 1478 Mm> 2ho =
€o l/qsw 884 M= 2o

=2 -600 = 1200 mm,

pUHMMAeM Co = 2ho = 1200 MM,

TockonbKy ¢o = 1200 MM > ¢ = 800 MM, yKa3aHHOe
HaKJIOHHOE CceyeHHe MOXHO He mpoBepsATs. Cnenosa-
TEIIBHO, IPOYHOCTH JII06Or0 HAKIOHHOIO CEYCHHA
obecneyeHa.

INpumep 19. [ano: clutoliHas IUTMTa NEPEKPHITHA
Ge3 momepeyHO# apMarypbl pa3mMepoM 3X6 M, TONIIM-
Hoit A = 160 MM, MOHOJINTHO CBA3aHHasA 11O IEPHMETPY
¢ Gankamm; JKBMB@IEHTHas BPEMEHHAasi PABHOMEPHO
pacnipenie/ieHHas Harpy3ka Ha wmry ¥ = 50 xH/M?;
Harpyska OT COGCTBEHHOIo Beca M moya g = 9 xkH/m?;
a = 20 mm; OeroH Tsxenbit knacca B25 (Rpy=
= 0,95 MIla npu 73, =0,9).

Tpebyercs npoBepHTb NPOYHOCTb IUIMTBI Ha [eH-
CTBHE NOTICPEYHOH CHIIBI.

Pacuer ho=h—a= 160 — 20 = 140 mm. Pa-
CUET MPOU3BOIMM [VIA MOJNOCH LIMpHHOH b = I M =
= 1000 MM, nponetoM ! = 3 M; NONHaA Harpyska
Ha Ty paBHa g = v + g = 50 + 9 = 59 kH/m.

Tlonepeunas cuia Ha ONoOpe paBHA:

1_ 593
Omax = 12—= == 885 .

50

Tposepum ycnoue (71) :
2,5Rp:bho =2,5 0,95 - 1000 - 140 =
=333-10° H> Q,,,, = 88,5 xH.
Ilposepum ycnoBre (72). IMockonbky 6oxoBnle
Kpasg IUIMTBl CBA3aHbI C OGaNKaMH, 3HAYEHHE Cpygx
OIpeNieNTHM C yueToM koadduumenta a=1+0,05b/h =

= 1+0,056/0,16 > 1,25 (3mec b = 6 M — paccros-
HHE MeXIy GOKOBBIMH KpaAMH IDIHTHY) , T. €. &= 1,25:

Cmax = ’20:_5"0 = 12,’255 ho =2ho =2+ 140 = 280 MM.

Cornacso 1. 3.32 uMmeeM:
q)=g+v[2=9+50/2 = 34 kH/m = 34 H/Mmm;
¥pe =1,5 (cM.TaGn. 21).

YpaRptl  1,5:095:1000 _
ITockonbxy = =

(€max/ho)? 2
= 356 H/MM > q, =34 H/MM, IpHHUMaeM ¢ = Cpyqx =
= 280 MM = 0,28 M.
TomepeuHas cwia B KOHUE HAKIIOHHOTO CEUEHHS
paBHa Q = Qpox — q1¢ = 88,5 ~ 34 - 0,28 = 79 xH.

¥paRorbhs _ 1,5-095-1000-140° _

¢ 280
=99,75-10* H= 99,75 xH> Q = 79 xH,

T. €. IPOYHOCTb IUIMTHI TIO NOMEepEeYHOH cHile obeciedeHa.

Tipumep 20. [ano: maHenb pe3epByapa KOHCONb-
HOTO THIA C NEpeMeHHo#H TomumuHoM or 262 (B 3a-
penxe) mo 120 MM (Ha cBOGOAHOM KOHIE) , BBUIETOM
4,25 Mm; OokoBOe [JaBlieHHe TpyHTa, YJYMThIBaloiiee
Harpy3ku OT TPAHCHOPTHBIX CPEICTB Ha NOBEPXHOCTH
TpYHTa, MuHeliHO YGHIBaeT OT qo = 69 KH/M? B 3apmen-
Ke 70 q = 7 kH/M? Ha cBoGomHOM KOHIE; 2 = 22 MM;
GeToH Tskenmblt xnmacca B1S (Rp, = 0,82 MIla mpu
Y 2 = 1,1 .

’ Ik;eb‘ylmz NPOBEpHTh IPOYHOCTh IAHEIH IO

TIOTIEPEYHOM CHITE.

P a c y e 1. PaGouas BbicOTa CeueHHA NaHENH B 3a-
zenxe pasHa hoy =262 — 22 = 240 mm.

Onpenenmum tgf (B — yron Mexay pacTAHyToR
H CKaTO¥ rpaHAMH) :

262 —- 120

tgh= -—42-5-6_ = 0,0334.

Pacuer mpou3BOaMM [UIA IONIOCHI MaHENMH LUHPHHOK
b= 1m= 1000 Mm.

Iposepum ycnosusa n. 3.40. llonepeunas cwia B 3a-
ZiesIKe paBHa:

69 +7

4,25 = 161,5 xH.

Omax =

Tlposepum ycnosue (71), npunuman ho = hyy =
=240 mMm:
2,5Rp:bho =2,5 - 0,82 - 1000 - 240 =
=492 xkH> Q,,,x = 117 kH,

T. €. YQJIOBHUE BBINOTHACTCA .



TIockonbKy MaHenu CBA3aHBI OJHa C ApYTO#, a IIH-
PHHA CTEHKH pe3epByapa 3aBeiloMo Gonee 57, 3HaueHHe
Cmax ONPENENHM ¢ yuyeToM Ko3pdummenra a=1,25:

c - 2,5h¢; - 2,5-240
mex " a+1,25tg8 1,25+ 1,25-0,0334

= 464 MM.

Cpemuas MHTEHCHBHOCTb HAIPY3KH Ha RNpHOINOP-
HOM YYaCTKe JIHHOH Cpgx = 464 MM paBHa q; =

- 464
69 — (69— 7) 22502 65,6 H/mm. U3 1abn. 21
tpb4 = 1,5.

1
TlockonbKy ¢ = hgy l/ =
tg28/4+ q1/(PpaRp¢b)

0,0334%/4 + 65,4/ (1,5 -0,82 - 1000)
= 1037 MM > Cpy g, = 464 MM,
NPHHUMAEM C = Cpypx = 464 MM.

Onpenenum paGouyio BBICOTY CeueHMA HA PaccToOm-

¢
HHM —— OT OmopHI (T. €. CpefiHee 3HaueHue o B Mperne-

2
J1ax [UTHHBI C)
ho —hm———tgﬁ 240—4—2400334 232 MM.

Monepeunas cwia Ha pacCTOSHUM ¢ = 464 MM
OT ONOPEI PaBHa:

Q= Omax — 41¢ = 161,5 — 65,6 - 0,464 =
IpoBepum ycnosue (72):

131,1 xH.

YoaRptbhd _ 1,5-0,82-1000-2322 _
c 464

=142,7-10° H> Q= 131,1 xH,

T. e. MPOYHOCTh IAHENH IO HOMepeuHOH ciie obece-
YeHa.

Pacuer HaXAOHKbIX CeveHull
Ha OeiicTgue u32ubawuye20 MOMEHTZ

Tpumep 21. [Jano: cBOGOOHO ONepras Kene3o-
GeToHHass Oanka mpomerom ! = 5,5 M ¢ paBHOMEPHO
pacnpefieneHHoi Harpyakolt ¢ = 29 xH/M; xoncrpyk-
IS MPHOTIOPHOTO YYacTKa Gayiky MpHHATA 110 4epT. 30;
GeroH TsKenbld Kiacca B15S (Rp = 7,7 MIIa; Ry =
= 0,67 MIla npu Yy, = 0,9); mpogonbHas apMaTypa
Ge3 aHKepoB Kiacca A-III Ry =365 Ml'Ia) IioIAbI0
ceueHna Ag =982 mMm* (2025) u Ag= 226 Mm?
(2912); xXoMyThl H3 apMaTyphl KJjacca AI Rew =
= 175 MIIa), guamerpom 6 MM, waroM s = 150 Mm
IpUBapeHbl K MPOHOIBHBIM CTEPXKHSM.

TpebGyerca MpOBepUTb TPOYHOCTb HAKJIOHHBIX cede-
HU# Ha feiicTBHe Y3ruGaouero MoMeHTa.

= 2¢1z
1 0
A n
L f
)’/ \
10 // 3
- _ ?ﬁ
=841
aq {=5500
Yepr. 30. K npumepy pacvera 21

Pacuert. ho=h —a= 400 — 40 = 360 mm. ITo-
CKONIbKY pacTAHYTas apMaTypa He HMeeT aHKepOB,
pacueT HaKNOHHBIX CEdYeHMHl Ha [AelCTBHE MOMEHTA
HeoOxXomuMm.

IIpHHsMaemM Hauyalo HAKJIOHHOTO CEYEHHA Y rpaHu
onopsl. Orciona Iy = lgp — 10 MM = 280 — 10 =
= 270 MM (cm. vept. 30).

Ilo ¢opmyne (81) ompenmenum paMHYy 30HBI aHKe-
POBKH l,,, IpHHNMAR W,yp = 0,5 M AN, = 8:

Ion = (w,,,, R, A)\,,,,) (o,s 365 , 8) 25 =
Rp 7,7

b4

=793 mMmMm.

Tockonsky Ix < Iy, pacieTHOEe cONMpOTHBIICHHE

PacTAHYTOH apMaTyphl CHHDkAeM MyTeM YMHOMXe-
]

HUS €TO Ha KO3DOHIMEHT YVss = —1"— =270 _ 0,340,

orcoaa Rg = 365 - 0,340 = 124,1 MIla.

Tlockonbky K pacTAHYTHIM CTepXHAM B Ipenenax
FIMHBL [, OpUBAPEHB! YeThIpe BEPTUKANBHBIX W [Ba
FOPH3OHTAIBHBIX NOMEPEUHBIX CTEPXKHA (cM. YepT. 30),
yBenmuuM ycwme RAg = 124,1 - 982 = 121,9 - 10° H

Ha BeJIHuHY N, .
Ilputuman dy, = 6 MM, ny, = 6, ¥, = 200 (cM.
1a611. 22) , HONMyuMM

Ny = 0,71, 9,y d}, Rp; = 0,7 - 6 - 200+ 6 - 0,67 =
= 20,26 - 10° H.

Orcrona RgAg = 121,9 + 20,26 = 142,2 xH.

IlockonbKy 93Ta BeNMMUMHA He TNpEBHIIIAET 3Ha-
yenusa RgAg, ofnpepeneHHoro Ge3 ydyera Ygs H Ny,
T. €. paBHOro 365 - 982 = 358 - 10° H, ocraBnsem
RgAgs= 142,2 xH.

BricoTy ¢atoit 30HEI ofipe/ienuM 1o popmyne (16) :

RsAs — RscAs _ 142,2-10° ~365-226 _
Rpb 7,7-200
=39Mm< 24 =235 mm.

Cornacio n. 3.42
=360 — 35 = 325 mm.
Ilo popmyne (55) BrrmcHM BeHuHHY Aow:
Qe = RowAgy - 175-57

w s " T150

npusHuMaeM 2z =ho —a' =

= 68,4 H/mm.
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OnpenendM [UIMHY NPOCKLUWH HEBBHITOAHEALIErO
HaKJIOHHOro ceuenwsa mo dopmyne (83), npuHH-
Mas 3HaueHme () paBHBLIM ONOPHOH peaKmuH Oankwm,

r.e. 0 = — = =" =80kH, a Takxe F;=0
PlAs,im:=03

0 80-10°
=] = = 8 1 .
€= g e8ar20 oMM

OnpenendM MaKCHMAIBHYIO [UIMHY [, IpHONOPHOTO
YyYacTKa, 3a KOTOPHIM BBINONHsAETcA ycinoBHe (72),
¢ YMHOXeHHEeM NpaBoif yacTH Ha 0,8 H mpu ¢ = ¢; <
<0,8¢mgx = 2ho, T. €. U3 pelueHUs ypaBHeHUs

Q = Qmax - qls = 0,8‘Pb4Rbtbh%/C'1 .

Tpennonaras, uro I, > 2h,, NpuHUMaeM MaKCH-
MalbHOe 3HaueHue c¢; =2hy. Torna mpu ¥ps =15
NONTYYMM

0,8¢p4Rp b3
Qmax“‘_ﬁ__
— 0
Iy =
q
0,8-1,5:0,67 - 200 - 3607

80°10° —

2-360
29

= 1760 MM > 2ho =2 » 360 = 720 MM.

Tockonsky Iy = 1760 MM > ¢ = 821 MM, ocTaBEM
¢ = 821 mm.

MOMeHT BHEUIHMX CWJI OTHOCHTENBHO OCH, pac-
HOTIOXEHHOR TMOCpeluHe BBICOTHI CXKATOH 30HBI Ha-
KJIOHHOTO Ce4eHWd, B [AHHOM cCllyuae paBeH H3TH-
falonieMy MOMEHTY B HOPMANbHOM CEUEHMM, MpO-
XOSAIIEM Yepe3 yKa3aHHyi0 OCb, T.€. Ha PacCTOAHMM
Iy + ¢ = lgup/3 + c = 280/3 + 821 = 914 MM OT TOUKH
MpWIOXKeHHsI ONOPHOM peaKI|M:

1, +¢)?
M=Q(I,+c)——g(—l2——)——=
. 2
=80-0914— 299 _ ¢ H-m

Tposepum npounocts u3 ycnosus (77) ¢ yueroM

¢dopmyunsr (78)
RsAgzs+0,5qg,c* =
=142,2-10% -325+0,5 - 68,4 - 821% =

=463+2305=694xH-M>M=61 xH-'m,
T. €. TIPOYHOCTb HAKIIOHHBIX CeyeHUH Ha [eHCTBHME H3-
ruGarolero MOMeHTa 0GecIeueHa.

Mockonpky Ganka He UMeeT OTTHGOB M HarpyxeHa
PAaBHOMEpPHO pacHpefieNieHHOA HArpy3KOM, MPOYHOCTH
HAKJIOHHOTO CEYeHHS MOXKHO TaKyKe NPOBEPHTDH mo Go-

nee npocroit dopmyne (84), npumumas My = Ql; =
=80-10°:93=17,4"-10° H-mm:

Vz(RsAszs -My) @sw +q) =
=1/2(46,3-10° — 7,4 - 10°) (68,4 + 29) =
=87,1-10* H=87xH> Q= 80 xH.
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Dpumep 22. JZlano: purenb MHOTO3ITAXHOH paMbI
¢ JMOpaMH HIrHOAOIIMX MOMEHTOB M IOMEPEeYHBIX
CWI OT PaBHOMEDHO DAaCNpeleENeHHOH Harpysku q =
= 228 kH/m o ueprt. 31; GeToH TAXKeNbIi Kitacca B25;
NpoposibHag H TONepeyHaA apmarypa kiacca A-Ill
(R; = 365 MHa; R;y, = 290 MIla); mnomepeunoe
CeueHMe NPUOMOPHOro yyacrka — Mo uepr. 31; xo-
MyThl guameTpoM 10 MM, maroM s = 150 mm (44, =
= 236 Mm?).

Tpebyerca onpenenuts paccTOAHKE OT JIEBOH ONOPHI
no Mecra obpbiBa IIEpBOTO CTEPXKHA BepxHed apMa-

TYpBI.

1
_)I 1090
*—4'—[' w=756 i
— T
L {._. !
b .
-
T’l 1=4,9m
AN
] anropa M,xH-m L
Mu =405
quo"wo | Msypo =300
X=o,334M h—.L
H
544 dnwpa &, x
620]
| 488
1-1
3¢ 3240
o
WO
o
O
©
39 324A-
i mav
| 300 |

Yepr. 31. K npumepy pacuera 22

P acuer. OnpemenuM npemenbHbiil U3rHOAOIMIA
MOMEHT, paCTATHBAIOLME ONOpPHYI apmarypy 6e3
yuera oOpeIBaeMOro crepxkHs, M3 ycroBus (19),
nockonsky Ag = 1609 Mm* < 45, 1. e.x < 0:

M, =R Ag(ho —a') =
= 365 - 1609 (740 — 50) = 405 xH M.
Ilo amiope MOMEHTOB ONpeneNHM pacCTOSHHE X

OT ONOpbl A0 MeCTa TECOPETHIECKOTO 06prBa nepBoro
CTepXXHA U3 YPaBHEHUA

'
Moup —Msup . al a4 o_,,
_ M,

=M _
M= Msup I AT S



x=<—;—+ Myp - ;up

)_

OTKYyZa

ql
_]/(_{__+ Mup *M;up)z_z (Msup"Mu)=
2 ql q
_ (4,9 ) 600—-300)_
2 228-4.9
_ 4,9 600-300\2 2(600—405) _
1/( 2 " Tas4p ) 228 0R%m

TlonepeyHan cwia B Mecre TEOPETHYECKOTO O6phIBA
paBHa:

Q= Qmax — qx = 620 — 228 - 0,334 = 544 xH.

OnpepenuM BenuuuHy g, :
_ Rewdsw _ 290-236
Asw = ’ =~Ts50 456 H/mmMm.

Ho ¢popmyre (87) BormcuM gnuHy W, Ha KOTOpYIO
Hazio 3aBECTH OOpbIBaeMblil CTEpXKeEHb 3a TOUKY Teo-
PETHYECKOTrO 0OphIBa:

_ 0 _ 544-10°
=0 2T 2456

CrnenoBatensHO, paccTOsfHHEe OT ONOpPHl A0 MecTa
obpriBa CTepXHA MOXET ObTb IPHHATO PaBHBIM
x +w= 334+ 756 = 1090 mm.

OnpenenuM HeoGxonuMoe paccTosHHe Iy, OT MecTa
06pBIBa CTEePXKHA OO BepTHKANBLHOTO CEYEHHA, B KOTO-
POM OH HCNOJIb3yeTCs MONHOCTBIO, IO TaGl. 45:

ILin = 29d = 29 - 32 = 930 MM < 1090 Mm.

+5:32=756 mMm.,

w

CnepoBarensHo, oBGopBeM CTepeHp Ha DPacCTOSHMH
1090 MM o1 onops!.

Ipumep 23. Jano: npumsikanne cGOpHOH Xese30-
6eToHHOK GanKH NEpeKpHITHA K pPHIEN0c C MOMOLILIO
NOApe3KH, KaK HOKa3aHO Ha uepT. 32, a; OeToH 14-
xenblit 1otacca B25 (R, = 13 MIla; Rj, = 0,95 MIla
npu Yp, =0,9); XOMyTBI H OTOTHYThIe CTEp)KHH H3 ap-
marypbl Kiacca A-Ill, muamerpoM COOTBETCTBEHHO
12 % 16 MM (Agy, = 452 MM?; Ag e = 804 M%) ;
IIOIaAb CEeYeHHS NOMONHMTENBHBIX XOMYTOB Y IOH-
pesku Agy; = 402 mm? (20316); mpomonbHasd apMa-
Typa Knacca A-Ill mo uepr. 32,6; nomiepeyHas cuna
Ha onope Q = 640 xH.

Tpebyerca mpOBepuTb NPOYHOCTh HAKJIOHHBIX Ce-
YCHHIA.

a) A
-1 c=1,5m F
Aginc Asur
== ::—-._—.L_.__._._..-.
. ol
7N | | t
45 | l
N |
22 NN i |
S| b sl H = +
- . L
4 b————F Tt
4 % 140
o430 300
1331,90 Wo=913
=
6) Chall Yepr. 32. K npumepy pacvera 23
730 R
7 294020
S,[__#F[ = )
o
. ‘l l 49920
S
1 %E RN Asine
[ l
3| _
QT ]
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P a cue 1. llpoBepuM IPOUHOCTH HAKJIOHHOTO Ceye-
HHA TOJpe3KH IO NoIepeuHol cwie cornaco m. 3.31,
npuHuMas ho = 370 MM, b = 730 MM (cM. uepT. 32),
Y52 =2 (cM. Tabn. 21):

My = PpsRpbh} =
=2-0,95 -730 - 3702 = 190 - 10° H - mm.

Ipu 3HaYeHHH ¢, paBHOM PpACCTOAHHIO OT ONOPHI
[io nepBoro rpysa —c = 1,5 M, umeem

Mp  190-10°
&=—= 1500 126,7-10° H< @y pip =

= ¥p3Rpbho =0,6 - 0,95 - 730-370=154-10° H
(Y53 =0,6 — cM. TaGn. 21),

CIenoBaTenbHo, NpuHiMaem Qp = 154 - 10° H;

_ Rewdsw _ 255-452

v 5 o0 = 1152 H/mm;
_ l / Mp 190 - 10°
Co= Ton = TG 406 MM < 2hy,

NMpH 3TOM ¢ < c= 1,5 MH co > hy.

Torna Qp + qgwco + Ry Agw: =154 - 10% + 1152%
X406 + 290 - 402 = 738 - 10° H> Q = 640 kH, 1. €.
paxe Ge3 yvyera oTrHGOB MPOYHOCTD NOAPE3KH MO MO-
nepeuHoR cuie oGecnedeHa.

IIpoBepHM HOCTAaTOMHOCTH MOHONHMTENBHBIX XOMY-
TOB M OTr60B u3 ycrosus (89). U uepr. 32 6 = 45°;
ho = 700 — 60 — 80/2 = 600 MMm; hoy = 370 MM;
RowAgyi1 + RowAs, inesind5® = 290 - 402 + 290x

x 804 - 0,707 = 281 - 10° H> Q (1 _ ’2‘" ):640x
[+]
x (1 —%‘7)%)= 245 H.

IlpoBepuM NPOYHOCTh HAKJIOHHOTO CEYEHMA, MpO-
XOOAINEro Yepe3 BXOMAIIMA yroi HOMpe3KH, Ha MeH-
CTBHE H3rnGaloliero MOMeHTa.

HeBbiropHeiilliee 3HaueHHe ¢ onpepenum mo Gopmy-
ne (83), yuwThIBasg B YMCJIMTENE OTTHOBI H [IONOJIHH-
TeNbHble XOMYThI M puHuMan F; = 0unq = 0:

_ Q" (stASWI +stAs,inc3ina) -
Asw

_ 640-10° —281-10°
1152

c

= 312 mm.

TNockonbKy NMpoAonbHaA apMaTypa KOPOTKOH KOH-
COJIM 333HKEpeHa Ha OMOope, YUHTHIBAaeM 3Ty apMaTypy
C MOJIHBIM PacueTHBIM CONMPOTHBIIEHHEM, T.&. ¢ Ry =
= 365 MIla.

U3 uepr. 32 Ay = Ay = 1256 mM? (4220). Io-
cxonpky Ag = Ag, x = 0, Torgazg = hoy —a’ =370 —
—50 =320 Mm.

Cornaco ¢opmyne (79) npummmas a; = 30 mm,
NOJy4HM

Zg inc = 2gc0s0 + (¢ —- a,) sinf =
= 320- 0,707 + (312 — 30) 0,707 = 425 mm.
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IIposepum ycnosue (77), npuknMasn:
ZRowAswzgw = 0,5¢5,¢* + Ry Agywr (€ —ay) =
=0,5-1152 3122 +290 - 402(312-30) =
= 88,8 - 10° H mm;

M= Qo +¢) =640 -10° (130 + 312) =
= 283 -10° H-mMm;
ReAszs + ZRowAswzsw + ZRswAs, ineZs,inc =
=365 - 1256 - 320 + 88,8 - 10° + 290 - 804 - 425 =
=334,6-10° H-MmM>M = 283 kH '™,

T. €. MPOYHOCTh HAKJIOHHOTO CceueHust oGecieueHa.

OnpenenuM HeoGXONUMYI0 [MIHHy 3aBEICHHS MNpo-
JONbHOH pacTAHYTOH apMaryphl 3a KOHEN MOLpe3KH
no ¢opmyne (88):

= 2(Q1 — RywAswr — RgwAs, incsind) .

w,
° a5
2 -103 — .
taq + 104 = 2(6%0 101152281 100 |

+130+10-20= 953 MM >, = 30 - 20 = 600 mm.

BbiicHHM HeOGXOIMMOCTP NOCTAHOBKH aHKepOB
A HWkHedl apMatypbl Gankud. I 3T0r0 NpoBepHM
HAIJIOHHOE CeYeHHe, PacrloioXKeHHOe BHE TMOApe3KH H
HauMHaloLeecs Ha pacCTOAHUH By — hg, =600 — 370 =
=230 MM or Topua Ganku. Torma I, =230—-10=
= 220 MMm.

InuHy aHKepOBKHM Ijifi HHJKHEH apMAaTyphsl ompe-
menum no mo3. 1 Ta6n. 45, H3 KoTopoil mpH Kiacce
6etoHa B25 u xmacce apmarypsi A-IIl HaxoguMm Agp =
= 29, orcional,; = 29 - 40 = 1160 MM > I, = 220 Mm.

PacueTHOE COMpOTHBIICHME HIDKHEH apMarypbl CHM-

l
3MM yMHOXeHHeM Ha kodddumuent g5 = 7"_ =
an
_ 20 _ e oo
= 1160 0,19, 1. e. Ry = 365 - 0,19 = 69,2 MIla.

W3 uepr. 32 A; = 5027 mm? (4340).

YuuthiBasd, 4ro B mnpemenax mmHbL I, = 220 M
B2 BEPXHHX CTEPXHHA HMMEOT MO f[Ba NpPHBApeHHbIX
BEPTHKANBHBIX CTePXKHA, a [OBa HIDKHEMX CTEPXHA
HMET 7O ABAa BEPTHKAILHBIX M OAMH TOPH3OHTAIb-
MBIl NPHBAPEHHDIH CTEpXKEHb, YBeNWUAM ycHiue Rgdg
Ha BenuwiHy V,,, onpenensemywo no dopmyne (82),
npuHUMaa n,, = 10, d,, = 12 MM, ¥, = 100 (cm.
Tabn. 22):

Ny = 0,7n,%,,d%,Rp, = 0,7 -10-100 - 122 - 0,95 =
=95760 H< 0,8R;d%n,, =0,8-365-122 - 10 =
= 420 000 H.
RsAg = 69,2 -5027 + 95 760 =
= 443 600 H < 365 * 5027 = 1835 - 10° H.

Orcioma

Tipusumasn b = by = 730 MM, ONpPERETHM BBICOTY
CKaTO# 30HBI X!

x= R;As — RycAs + RywAs, inc cos6 _
Rpb -




443 600 — 365 - 1256 + 290 - 804 - 0,707
13-730
=158 MM < 22'= 250 = 100 mm,

=

H, CTIEIOBATENbHO, Zg = ho — @' = 600 — 50 = 550 mm.
HeBsiropHeiiliiee 3HaueHHe ¢ paBHO:

.- _Q _ 640000 _

4w 1152
= 555 MM<W0 - (ho - h()]) =953 -230= 723 MM,

T. . IpH TAKOM 3HAaYeHHH C HAKJIOHHOE CEUeHHe mepe-
CEKaeT IPONOIBHYI0 4PMATYpy KODPOTKOH KOHCOJH.
IlpusuMaeM KOHEN HAKJIOHHOTO CCHEHHA B KOHIE yKa-
3aHHON apMaTyphl, T. €. HA PacCTOAHHM Wy = 953 Mm
OT MOIpE3KH, NMpH 3ToM ¢ = 723 MM. Pacyerspii mo-
MeHT M B CeueHHH, NIPOXOMAILEM uepe3 KOHEl HaKJIOH-
HOTO CeYeHHUS, paBeH:
M= Q(ao +wg) = 640(0,13 4+ 0,953) = 693 kH - m;
Zg, inc = 25088 + (¢ — a,)sind =
= 550 0,707 + (723 - 70) 0,707 = 851 mm
[rnea; =300 — 230 = 70 MM (cM. ueprt. 32) ).
Iposepum ycnosue (77):

c2
RsAszs+.i§_‘;__

+ RowAg incZs inc =

. 2
= 443600 550+ 1122723

+290 -804 - 851 =
=743,5-10° H-MmmM>M = 693 xH - m,

T. €. MPOYHOCTb HAKJIOHHOTO ceveHus OoGecmeueHa, u,
ClIeNiOBaTENIbHO, aHKepa 71 HHXHeH apMaTypbl He Tpe-
Gyworca.

TIpoBepHM NPOYHOCTh KOPOTKOH KOHCONH TIORPE3KH
cornacuo mm. 3.99 u 3.100 ¢ yuetom 1. 3.31.

Mpopepum ycnosue (207), npummman Ig,p =
=130 MM, g, = 90 MM, hg; — a’ =370 — 50 = 320 mm
(cMm. uept. 32) . Torna

sin?g = (ko ~ ') =
(hoy - a')z + (Isup +ax)z
320%

= = 0,679.
320% + (130 +90)2

Ipuxumasn u,, = 0 u 3amensas 0,8 Ha 1,0, umeeM
Rbblsupsin26= 13-730-130-0,679 = 838:10° H <
< 3,5Rptbhoy =3,5 - 095 - 730 - 370 = 898 * 10° H,
T. €. NIpaByI0 4acTb ycioBHA (207). ocTanseM paBHO#H
838 xH.

Hockombky Q@ = 640 xH < 838 xH, npouHoCTs Cxka-
TO# MOMOCKHI 06ecrneyeHa.

Hposepum ycnoeue (208), npunumaa 1 =lg, +
+ay = 220 MM, ho =320 MM, A = 1256 MMm® (4@'28) :

——=640-10 —b—= 440-10° H<R4A; =
= 3651256 = 458 - 10° H,

T. €. INPOMONBHOH apMaTypbl B KOPOTKOH KOHCONH
NOCTaB/IEHO OCTATO4HO.

BHeneHTpEHHO CXKaTHE 3NeMEHTH
OBIHE ITOJIOXEHHA

3.50 (1.21).IIpu pacueTe BHEHEHTPEHHO CXKATHIX
Hemne300eTOHHBIX JIEeMEHTOB [IOJDKEH IPHHMMAThCA
BO BHHMAaHWe CIyYaiHbIH IKCHEHTPUCHTET €,, OG-
YCJIOB/IEHHbIH He YUYTeHHBIMH B pacuere (paKTOpaMH.
IKCUEHTPHCHUTET €, B MoOOM Ciryyae NpHHHMaeTcCs
HEe MeHee:

1/600 DynuMHBI 371eMeHTa WIM pacCTOAHHA MEXIY
€ro CeueHHSAMH, 3aK pelUIcHHBIMH OT CMELIeHHA;

1/30 BBICOTHI CeUeHMA;

10 MM (onA KOHCTpyKuHii, 06pasyeMsix u3 c6op-
HbIX 3/IEMEHTOB, NP OTCYTCTBHHM JPYTHX IKCIEpH-
MEHTanbHO 060CHOBaHHBIX 3HAYEHHH €,;) .

Ins 3MeMEHTOB CTATHYECKH HEONPEHETHMBIX KOH-
CTPYKIHii (B TOM YHCIIE U1 KONOHH KapKAacHBIX 3Ma-
HHii) 3HaYeHHe SKCUEHTPUCHTETa NPOROJIBHOM CHIIBI
OTHOCHTEJIbHO LEHTpa T/KECTH TNpPHBENEHHOro ceye-
HUA €9 NpPHHAMAETCA PpABHBIM 3KCUEHTPHCUTETY,
NONY4eHHOMY M3 CTaTHYECKOIO pacyera KOHCTPYKIHMH,
HO He MeHee &,.

B 3meMeHTax CTaTHYECKH OINpeJeNMMbIX KOHCTPYK-
Iui  (HanmpuMep, ¢axBepKOBBIX CTOMKAX, CTOHKAax
JISTI) 3KCUEHTPHCHTET €, HAXOAUTCA KaK CyMMa
IKCLIEHTPHCHTETOB — OIPEREIAEMOr0 3 CTATHYECKOrO
pacyera H CIyYaiHOro.

3.51. PacueT BHELEHTPEHHO CKaThIX JIEMEHTOB HIPO-
H3BOJIAT C yYeTOM BJIMAHMA NpornGa 3/¢MeHTa B IUIO-
CKOCTH 3KCUEHTpHCUTeTa IPOHONbHOH cwibl (B IDIO-
CKOCTH M3ru0a) M B HOPMAIbHOH K HeH IUTOCKOCTH.
B nocrensem cnyuae npuHMMaercs, YTO MpPOXONbHAA
CHIIa TPHIOXKEHA C 3KCUECHTPHCHTETOM €g, PABHBIM
Clly4alHOMY 3KCHEHTPHUCHTETY €, (cM.m. 3.50).

Bruanne nporuGa aneMeHTa yYMTHIBAaeTCA COIJIACHO
m. 3.54 u 3.55.

PacueT M3 INIOCKOCTH u3ruGa MOXHO He IIPOM3BO-
JMTh, €CTH THOKOCTb 37eMeHTa lo/i (Ui MpAMOYTONb-
HbIX ceueHMit — lo/h) B IWIOCKOCTH M3rMba MpeBbIILaeT
FHOKOCTP B IUTOCKOCTH, HOPMAJIbHOH K IUIOCKOCTH
H3ruoa.

Ilpn HaTHUHH pacueTHBIX IKCHEHTPHCHTETOB B ABYX
HANpaBJICHHAX, TPEeBHILAIOIMX CITyYaiiHble 3KCLEHTPH-
CHTETH! €,, TIPOM3BOMIMICA pacyeT Ha KOCOe BHELeHTpeH-
Hoe cxarde (cM. . 3.73— 3.75).

3.52.Jlna uwacTo BCTPEYAOLIMXCA BHOOB CXAaThIX
1eMEHTOB (TIPAMOYTONBHOTO CeYeHHs; [BYTaBpOBOro
CeYEHHS C CHMMETpPUYHO PACIOJIOXKEHHON apMaTypoH,
KpYITIOTO H KOJIBLEBOIO CeYeHHi ¢ apMaTypoii, paBHO-
MEpDHO pacCOpenesieHHOH 10 OKpPYXHOCTH) —pacder
IO TNpPOYHOCTH HOPMABHBIX CEYEHHH MpPOM3BOOMICA
cornacHo m. 3.61-3.75.

Ilnsa OpyTHX BHAOB CEYEHWH H NpH NPOH3BOIIBHOM
PACTIOJIOKEHHH NpOJONBHOM apMaTypbl pacuer HOp-
ManbHbIX CEYEHHH NMPOH3BOAMTICA MO GopMyiaM obure-
IO ClTy4as pacyeTa HOpMAJIBHOTO CeUeHUsI BHENEHTPEHHO
CKaToOro 3nmeMeHTa cornacHo 1. 3.76. Ilpu pacuere
aNeMeHTOB ¢ mnpuMeHeHneM IBM Bo Bcex cnmydasx
PeKOMeEHIyeTCs MONb30BaThCA yKa3aHHAMY II. 3.76.

Ecnu Bhimonuserca ycosue Ag > 0,024, B pacuer-
HeIx dopmynax mn. 3.61-3.76 pexomeHmyercs yuH-
TBIBaTh YMEHbLICHHe NeACTBHTENIbHOM IuToInagM GeToHa
CXKaTOlt 30HBI HA BeTHuKHY A .
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3.53, Pacyer 1no mpOvHOCTH HAKIIOHHBIX CEYCHHH BHe-
HEHTPCHHO CXATBIX 3JJICMEHTOB IIDOH3BOIMTCA aHANO-
THYHO pacyeTy M3rubaeMpiX IEMEHTOB B COOTBETCTBUH
¢ nn. 3.28-3.49. Ipu 3toM 3HaYeHue My onpenenaercs

no $opmyne
Mp = Py (1 + 9+ )Ry, b3, (90)

_y
Rbtbho
Qb,min TPHHHMAETCA DAaBHBIM ¥p3 (1 + ¥p + ¥p) X
X Rpsbhy, 2 B popmynax (72)—(76) xoabduument
¥pq 3aMEHAETCA BRIPAXKEHHEM Ppq (1 +9,,).

Cymmapheiit koa$pumuent 1 + ¥r + ¢, npuHEAMa-
erca He Gonee 1,5.

Brnusnue OpOMONBHBIX CHYI He YUHTHIBACTCH, €CIH
OHM CO3[AI0T M3rHGaonmMe MOMEHTHI, OMHAKOBBHIC
N0 3HaKy ¢ MOMEHTaMM OT [EHCTBHA NONEpevHOH Ha-
Ipy3KH. 1 BHEHEHTPEHHO CXAThIX IEMEHTOB CTaTH-
YeCKH HeONpeXeNIMMBIX KOHCIPYKUMH, NpH CTaTHue-
CKOM pacyeTe KOTODBIX NPHHHMAETCA, YTO MPOAOIbHA
CHJIa pacnoJiaraeIcsi B UEHTpe THAXKECTH CedeHus, OMyc-
KaeTCA BCer[a YUMTHIBaTh BIIMAHHE MPOMOIBHBIX CHII.

Ilpn OTCYTCTBHH B IIpeieNaXx mpoJieTa BHELEHTPEH-
HO CXAaroro 37ieMeHTa HOIllepedHOH Harpy3KHM pacyer
HAKJIOHHBIX CeueHHMH IO IPOUHOCTH [OMyCKaercs
He MpOU3BOAHMTD, €CIH HOPMAbHBIE TPEIMHBI He 06pa-
3yloTca [T.e. e BbmonHAercA ycnosue (233)
C 3aMeHOll Rpy ger Ha Rp¢].

rae ¢, = 0,1 , HO He Gonee 0,5; 3HaueHwe

YYET BJ/IHAHHA NPOTHFA JJIEMEHTA

3.54 (3.24,3.6).IIpn pacueTe BHELUECHTPEHHO CXKa-
TBIX 3JIEMEHTOB CIIEAYeT YWMTHIBATh BIHAHHe NpOTHGa
Ha MX HeCyulylo CHOCOOHOCTB, KaK IIpaBWIO, ITyTeM
pacueTa KOHCTpYKIM# No nepOpMHpOBaHHOH CXeme,
NpMHUMas BO BHHMaHMe HeympyrHe gehopMAalMH
OeToHa H apMaTypbl M HAJTHUHE TPEILHH.

Hdonyckaercs NpPOM3BOIUTH pacyeT KOHCTPYKUMMA
no HenehOpMHPOBAHHOH CXeMe, YUHThIBaf BIIUAHME
nporu6a  3MeMeHTa IMyTeM YMHOKGHHA  3KCUEH-
TPUCHTETa €, Ha ko3hbHIMERT 7, OnpeneNfeMbIA

no popmye

_ 1
= —F o1

1-
Ner

rae N,, — ycnoBHas KpHTHYeCKask CHJIa, ONpeenseMas
no dpopmymnam:
J1A 371eMEHTOB Mmoo GOpMBI CeueHHA

64Ep [ J 0,11
N, = —(———+0,1] +al| ; 2
e 1(2) [ (pI (091 + 8e ) -‘] (9 )

IJ1SL 37IEMEHTOB MPAMOYTONIBHOIO CEYEHHMA
0,11

1,6Esbh | 0T+ 01 —d'\?
= b 0,1 +8e +pa (ho a ) (93)
(o/h)? 3¢ h

B popmymax (92) u (93):
I, I — MOMEHTbI HHEpIMHE COOTBEICTBEHHO GeroH-
HOTO CEYeHHMA M CEYCHHA BCe apMaryph
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OTHOCHTEJIBHO 1LIEHTpa TsKeCTH GeToHHOro
CEUeHHA;

¥; — K03p O HIMEHT, YUMTHIBAIOINMA  BJIMAHHE
DJIMTENBHOTO NEeHCTBMA HAarpy3KH Ha IIpo-
rHG 371eMeHTa B MpEeNibHOM COCTOAHWUH
H PaBHBIi

My

M’

HO He Gomee 1 + § (3mech § — cM. Tabn. 16);
M,, M;; — MOMEHTbI BHEILHUX CHJI OTHOCHMTEJIBHO OCH,
NapaUIeNbHOR  JIMHMH, OrpaHMYMBarolei
CKaTyl0 30HY M NpOXOAsAmei depe3 LEHTP
HauOGoJlee pacTAHYTOTO MIM HauMeHee
cxaroro (TIpH HeMKOM CXKAaTOM CeYCHHH)
CTEepXHA  apMaTypbl,  COOTBETCTBEHHO
OT fACHCTBHA NMONHOH Harpy3kd M OT HACH-
CTBHA TNOCTOSHHBIX M [UIHTENbHBIX HArpy-
30K. [Ina 31MeMEHTOB, pacCUMTBIBAEMBIX
cornacHo mmn. 3.61, 3.62, 3.65-3.68, pmo-
myckaerca M; u M;; onpenensArs OTHOCH-
TeNIBHO OCH, IpOXOIAINeH Yepe3 UCHTp
TAXKECTH Bce apmarypel S. Ecnm usru-
Garolye MOMEHTH! (WIH IKCUEHTPHCHTETHI)
OT HONHOH HAarpy3KH H OT CyMMBI HOCTOSH-
HBIX M [UIMTeNbHBIX HATPY30K MMeIOT
pa3ubie 3HAKH, TO IpH abCONIOTHOM 3Hade-
HWM 3KCUCHTDHCHTETa NOJHON HArpy3Ku
€ > 0,1k npuaumaror ¥; = 1,0; ecu
3TO YCIOBHe He YNOBIIETBODACTCA, 3Ha-
yeHue ¥y NPUHMMAIOT paBHBIM ¥; = ¥y +
+ 10(1 — ¥p)eo/h, roe ¥y ompenmensior
no ¢opmyie (94), upuaumaa M, paBHbIM
MPOH3BEACHUIO NPONOIBHOM CHIBI N OT JIeH-
CTBHA TNOJHOR HArpy3KH Ha pacCTOSTHHE
OT HEHTPa TAXKECTH CEYeHHs OO OCH, Mmpo-
XOpsMUIER uepe3 IEHTp HauGolee pacTsaHy-
TOro (HaMMeHee CXKaToro) OT AEHCTBHA 1O-
CTOSIHHBIX M IJIMTENBHBIX Harpy3oK CTepX-
HA apMaTyphI;
8¢ — xo3bpuument,
eo/h, HO He MeHee

=1+4 949

NPUHAMAEMBbIH  PaBHBIM

I
8e.min=0,5— 0,01 —;"—~ 0,01R, (95)

(3mece Rp — B MIla, momyckaercA NmpUHMMaTh NpH
Yp2 =1,0; 3HaueHHe # ONA KPYTIBIX H KOMBUEBBIX Ce-
veHuil 3aMeHsAeTc Ha D) ;

ly — NpHHMMAeTCA B COOTBETCTBHH C II. 3.55;

AstAs By

ke &,

(96)

IIpn pacyere, cornmacHo n. 3.63, NpAMOYronLHBIX
CeUeHHH C apMaTypoid, pacHOJIOXEHHOH MO BHICOTE
CeueHHMs, B 3HaueHHH Ay + Ay He yuMThIBaeTCA 2/3 ap-
MaTypsl, DacnojioXeHHOH y TrpaHeil, HapayUIeNBHBIX

ho ~d'
ocKocTH H3ruba (2Ag7), & 3HayeHue ——OT——
B dopmyne (93) mpuHMMaerca paBHBIM 12§, .

Jna 3neMeHTOB M3 MeJIKO3¢pHHCTOro GeToHa rpym-
oot B B popmyner (92) u (93) Bmecro uudp 6,41 1,6
NOACTAaB/IAIOTCHA COOTBETCTBEHHO 5,6 H 1,4.



IKCUEHTPUCHTET g, HCIONb3YeMbI B HACTOAMEM
DYHKTE, JOIMYCKAaeTCA ONpele/ifATh OTHOCHTENHHO LEHT-
pa TAKeCTH GETOHHOTO CeveHHs.

Ilpn rubkourn anementa lo/i < 14 (mia npamo-
YTONbHBIX ceueHuit — npu ly/h < 4) npuHMMaerca
n=1.

Tpu r6koctn 14 < lofi < 35 (4 <lo/h < 10) u
1

Ag+ A
opu ¢t = ——————=<.0,025 pomyckaerca NpHHHMATh:

A
VA MIPAMOYTOJIBHBIX CeUeHHH

p EpA
Go/m)?’

;18 ApyTHX GOpM cedcHusa

2Eu1
N c’ = 12 -
(]

Nipu N > N, crnepyer yBenuuuBaTh pa3sMepsi ce-
YeHHA.

Ilpu pacyeTHBIX SKCUCHTPHCHTETaX B ABYX HAlpaB-
neHuAX KOPUUMEHT 7 [OMyCKaeTCA ONpeneniaTh
OTAENBHO i KaXAOTO HANDABIEHHA H YMHOXaTh
Ha COOTBETCTBYIONIHIA IKCIEHTPHCHTET.

Ny =0,

3.55 (3.25). Pacuernyo wmHy /, BHEUEHTPeHHO
CXAThIX JKe/1€300€TOHHBIX 3MIEMEHTOB PEKOMEHIYeTCA
OIpeHeNATh KaK IS JEMeHTOB PAMHON KOHCTPYKIHMH
¢ yueroM ee Je)OpMHPOBAHHOIO COCTOSHMA IpH HaH-
foiiee HeBBIT OOHOM V14 JaHHOIO JJIEMEHTa pacliOJIOXKe-
HMM Harpy3kd, NpDHHMMas BO BHHMaHHe HEyNpyTrHe
nehopMaly MaTepHATIOB ¥ HANIMYKE TPEILMH.

Ins anemenToB HauGonee YacTO BCTPEUANOUMXCH
KOHCTPYKHMH IONMYCKaeTCA TMpHHHUMATh pPacIeTHYIo
ey I, paBHOM:

a) WA KOJOHH MHOTO3TKHBIX 3[aHWI IIpH YHCIIE
OpOJIeTOB He MeHee MBYX H COEHHMHEHMAX puTelied
H KOJIOHH, PACCYMTHIBAEMBIX KaK KECTKHE, MpH KOH-
CTPYKIMAX [IePEKPBITHA:

[rne H — Bricora 3Taxa (paccTOAHME MEXIy NEHTPAMH Y3-
noB)| ;

6) WA KONOHH OMHOITAXHBIX 3[aHMil C IIapHHp-
HbIM ONHMpaHHEM HeCYNMX KOHCTPYKIMil NOKpBITHIA,
KECTKHX B CBOEH IDTOCKOCTH (CRNOCOGHBIX NepefaBaTh
TOPHIOHTANBHBIE YCWIHA), a TAKXKE I 3CTakag —
no tabn. 23,

B) ISt aneMeHTOB depM H apok — 1o Tabi. 24.

Ta6nuua23(32)
Pacuernas ymHa {p KONOHH OFHOITAKHEIX
3JlaHK# [IPH pacyeTe HX B WIOCKOCTH
nOomepeunoll | nepnenpuKyNApHOH mo-
paMbl unH TiepevHolt paMe Wi
NepNeHAHKy- | mapaienbiol ocH 3CTa-
JIPHOH K OCH Kajgsl
XapakTepHCTHKA 30aHAM B KONOHH 3CTaKagel
HpH TIpH
HaMyuH | OTCYTCIBHH
cBA3ell B MIOCKOCTH po-
DONBHOTO pAfia KOIOHH
WIH 3HKEPHBIX OO
Tlonxpanopas Pa3pesHbIx 1,5H, 0,8H, 1,2Hy
(MIDKHAA) YacTb KO-
JIOHH HpH NomkpaHo- | HepaspeaHnix 1,2H; 0,8H; 0,8H,
BrIX Gankax
Hpn  yuere
Harpy3KM
HapxpaHoBas Paspeanmix 2,0H, 1,5H; 2,0H,
OT KPaHOB (BepXHAA) HaCTH KO-
JIoHH npH nopkpano- | Hepaspeaserx 2,0H, 15H, 1,5H,
BBIX Gankax
C MocToBbLIMM
KpaHaMH Hopxpanosas OnHonponeTHbxX 1,5H 0,8H; 1,2H
(HWKHAA) YacTh KO-
JIOHH 3aHMit MHoronposeTHLIX 12H 0,8Hy 1,2H
Bes yuera
3panus Harpy3KH Hapxpanosas Pa3pesHbIxX 2,5H, 1,5H; 2,0H,
OT KpaHoB (BepxHsA) 4acTh KO-
NIOHH TpH nopkpado- | Hepaspe3unx 2,0H, 1,5H, 1,5H,
Bbix Gankax
Huxuas vacte Ko- | OmHomponerTHnix 1,5H 0,8H 1,2H
JIOHH 3naHH!
MHOTOIPOMNETHRIX 1,2H 08H 1,2H
Kononnn
Be3 MOCTOBRIX | cTymenua- BepXHAA 4aCTh KOTOHH 2,5H, 2,0H, 2,5H;
KpaHoB THie
OnHONpOJIeTHRIX 15H 0,8H 1,2H
KONOHHEI IOCTOAHHOTO CeYeHn st
3paHuit MuHoTonponeTHLIX 1,2H 0,8H 12H
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Ipodoaxenue rabn. 23(32)

XapaKTepHCTHKA 3RaHKN ¥ KONOHH

PacueTHas fymHAa Iy KOTOHH OIHOSTAXHBIX
37laHHit NIPH pacyeTe X B INTOCKOCTH

momnepeuHoit | NHepneHAMKYNApHOH mo-
paMbl HIIH nepeuHol pame HITH
neprneHOHKY- | NapauieIbHOR OCH 3CTa-
NSAPHOH K OCH Kafghl
3CTaKambl
npH npH

HAAUYMK | OTCYTCTBHM

CBsi3el B IUTOCKOCTH IIpo-
AOJIBHOTO pPsija KONOHH
MY aHKepHLIX ofop

Tlpu nmopkpaHoBeix | PaspesHnix 2,0H, 0,8H; 1,5H,
KpanoBtie Gankax
Hepaspesunix 1,5H, 0,8H, H,
Jcrakamsl

Ton TpyGonpoBoms! Mpu coemuuernn | MapHupHoM 2,0H H 2,0H

KONOHH ¢ mpo-

neTHBIM  cTpoe- | XKectxom 1,5H 0,7H 1,5H

HMeM

O6o3Hauenus, npunareie e Taba. 23:

H — nontas BLICOTa KONOHHEI OT BepXa ¢yHAaMERTa 10 MOPH3OHTANBHON KOHCTPYKUMH (CTPOIMIBHOR WM NOZCTPOIIUIBHOMN, pac-

TOPKH) B COOTBETCTBYMOUILH MNOCKOCTH;

Hy — BBICOTa NOAKPaHOBOR YaCTH KOJIOHHBI OT Bepxa ()yRAaMeHTa Ho HU3a NodKpaHoBo# Ganku;
Hj - BLICOT2 HafilKpaHOBO} YaCTH KOJIOHHLI OT CTYNCHHM KOJIOHHEI MO IOPH3OHTIBHON KOHCTPYKUMH B COOTBETCTBYyMoMlel#t Imioc-

KOCTH.

IMpumeuasrnue [puHamuwM cBA3eft O BepXa KOJOHE B 30aHMAX C MOCTOBRIMM KPaHaMH pacueTHas [UIMHA HAKPaHOBOIt
YaCTH KOJIOHH B IJIOCKOCTH OCH IPOMONBHOTO PANA KONMOHHE HpHHMMaeTcs pasHo# H.

TaGnuma 24(33)

PacueTHas pymiHa
JneMeHTsI lo aneMeHTOB
dbepM H apok
1. Inements depm:
4) BepXHHUil NOsIC MPH pacyeTe:
B mocKocTH depMbr:
OpH eg < 1/8h, 09!
» €0 > 1/8h 0,81
M3 INIOCKOCTH (PepMbl:
Ang ydacTKa mof, coHapeMm (npu 08!
umpune donapa 12 m n Gonee)
B OCTaIBHEEX CIIYYafX 0,97
6) packocH ¥ cTolfku npu pacueTe:
B IIOCKOCTH depMbl 0,81
¥3 WoCKocTH depmui:
npu by/by < 1,5 0,91
w b1/b2 > 18 0,8/
2. Apxu:
a) NpH pacyeTe B INIOCKOCTH apKH:
TpeX1apHUpHOHK 0,580L
HBYXIIAPHHPHOR 0,540L
GecuuapHupHO# 0,365L
6) mpu pacuere M3 IDIOCKOCTH APKH L
(mo6ott)

OGo3HaueRUR, npunATsie 8 Tabn. 24:

I — pymHa 3neMeHTa MEXAY UEHTPAMM IIPHMBIKAOIWMAX
Y3I0B; OJI1 BepXHEro mosca (pepMbI IpH pacuere U3
WIOCKOCTH (pepMBI — PacCTOSTHHE MeXAY TOUKaMM
€ro 3aKperieHus;

L — nnuHa apK# BOONh €e I'eOMeTPHIeCKOH OCH; NpM
pacueTe H3 [UTOCKOCTH aPKM — [UIMHA apKH MeXAy
TOYKAMH €€ 3aKpelUIcHHs H3 INIOCKOCTH apKH;

hj — BEICOTa CeYCHHM S BEPXHETO MOsCa;

by, by — MMpHHA CeYCHHS COOTBETCTBEHMO BEPXHEro HOACA
H cTolKku (packoca) (depmbl.
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3.56. Bnusinve 1nporuGoB KOMOHH MHOTO3TaXKHBIX
KapKacHBbIX. 30aHHH PEKOMEHIYeTCA YUMTbIBATb, MpH-
HHMasd OKOHvATeIbHble MOMEHTHI M B ONOPHBIX ceve-
HHMAX KOJIOHH paBHBIMH:

M=Myny +Mpnp + My, o7

rae M, — MOMEHT OT BepTHKAIbHBIX HArpy30K Ha Iie-
PEKPHITHAX;

My — ko3 uumeHT, NPHHUMAECMBI PaBHBIM eOH-
HHIE, 3 B 3afelKax B QpyHIaMeHTH ompele-
nsAeMblit no ¢opmyne (91) npu I, = 0,7H
(H — BbicOTa 3T2Xa) M NpPH yYeTe TOJBKO
BepTHKAJIbHBIX HarPY30K;

M}, — MOMEHT OT TOPH3OHTANBHBIX (BETPOBBIX,
cefiCMHYeCKHX) Harpys3oK;

Ny, — K03QPHIHEHT 7, ONpeNeNAeMbIA COTNACHO
mn. 3.54 u 3.55 npu yueTe BceX Harpy30K;

M; — MOMEHT OT BBIHYXHEHHBIX IOpPHOHTANBHBIX
cMelleHHl (HanpHMep, OT TeMMepaTypHbIX
nedpopMaumii nMEpeKpbITHi, CMEILCHHH Ke-
CTKHX CBA3€BLIX AHaparm) .

MoMeHTBI OT BceX Harpy3ox I CeYeHHiH B cpelHeH
TPETH [VIMHBI KOJIOHH YMHOXAIOTCA Ha K03 dHImenT 7,
onpejelieHHbIA cormacHo mm. 3.54 m 3.55, a MOMeHTBI
B IIDOYHX CeYCHWSIX OMNpENENATCA JIMHEHHOH HHTep-
HONALMEH.

3HayeHHA MOMEHTOB B OMOPHBIX CEYEHHAX KOJIOHH,
onpeneneHnsie no dopmyne (97), HeO6XOOUMO YUHTBI-
BAThb IPH ONPEACIICHNMM MOMEHTOB B NPHMBIKAIOLIMX
K KOJOHHe MeMenTax (dyHAAMEHTaX, pHrensX ¢ Ke-
CTKMMH Y3/1aMH) .



YYET BJIHAHHA KOCBEHHOIO APMHPOBAHHA

3.57(3.22). Pacuer 371€MEHTOB CIUIOLIHOTO CEYEHHA
M3 TDKEJIOro W MEIKO3epHUCTOTO GETOHOB ¢ KOCBEH-
HbIM apMHMpPOBaHHEM B BH/E CBApHbIX CETOK, CIUpaIb-
HOH WIM KONBLUEBOH apmatypsl (uepr. 33) cmegyer
MpOM3BOIMTE cornmacHo mn. 3.61-3.68, 3.71-3.76,
BBOAS B pacyeT JMUIL 4acTh Iufomiamy¥ GeToHHoro ce-
ueHusi A.f, OrpAHMYCHHYI0 OCAMM KpaWiHHX CTepxHed
CETKH MJIM CIIMPanH, ¥ MOACTABJIAA B pacueTHpie HOpMy-
JIBI BMECTO Rjp NpHBENEHHYI0 HPUZMEHHYI0 MPOYHOCTH
GetoHa Rp req M BBIYHCNAA XapaKTEPHCTHKY CXKaTOM
30HBI GETOHA W C YYETOM BIHAHUA KOCBEHHOIO apMM-
poBanHs 1o dpopmyie (104).

N
L o
PN
. A
.

Yepr. 33, Cxarnie 3ieMeHTH! C KOCBEHHLIM APMHPOBAHUEM

a — B BHOE CBApHBIX CeTOK; 6 — B Bife CIMpanbHOH apMa-
TYpBl

Bmuanue npomﬁa JJIEMECHTZ C KOCBEHHBIM apMh-
poBaHMEeM Ha 3KCUCHTPDHCHTCT HpOlIOIIbHOﬁ CHIIBL YyUM-
THIBaCTCA COTJacHo m. 3.58.

TH6KOCTb lo/ief IMEMEHTOB C KOCBEHHBIM apMMPO-
BaHHEM He JOJDKHA MPEBhIILATh:

Np¥ KOCBEHHOM apMHpOBaHMH ceTKamu — 55 (g
NPAMOYTONBHBIX CeueHHit — lo /e < 16) ;

[PH KOCBEHHOM apMHpPOBAHHMH Crpanbio — 35 (A
KPYTHbIX ceuesmit — lofder < 9), the lef, hepy def —
COOTBETCTBEHHO PafuyC WHEPLMH, BBICOTa W JUAMETP
BBOJIUMOH B PacyeT YaCTH CEYCHHH.

3uaueHnsa Rp yeq ONpenensiorca no Gopmynam:

2) PH apMHPOBAHMH CBApPHBIMM IONEPEYHBIMH CET-
KaMH

Rp red = Rp +Plxy Rsxy, (98)
rae Ry xy — pacueTHOe CONMpOTHBNIEHHE ap-
MAaTypbl CETOK ;
ey = NxAgxly + nyAgyl,
xy Aefs
3pech Ry, Asx, Iy — COOTBETCTBEHHO UYMCNIO CTEPX:-
HeH, IIOWa/ib NONePeYHOro Ce-

> (99

VEHMs M [AJIMHA CTEPXHA CeTKH
(caurans B oCAX KpaHHMX
CTep)KHei) B OOHOM Hampas-
JICHUH;

ny, Agy, I, — 10 Xe, B OpyroM Hamlpablie-
HHH,

Aef—nnomanb ceuyeHUR OeTOHA, 3a-
KJIIOYEHHOTO BHYTDH KOHTYpa
CETOK;

§ — pacCTOfIHME MEXNY CeTKAMH;

¢ — Ko3pduienT 3¢PeKTHBHOCTH
KOCBEHHOIo apMHpOBAHHUA, OII-
penpensemsiii no popmyie

1
= —— 100
v 0,23+ ¢ (100)
¢=M‘_»£Z_; (101)
Rp +10

Rs,xy, Rb — B MIa.
lna aneMeRTOB U3 MeNKO3epHUCTOro GeTOHA 3Haue-
une KoddduMenTa ¢ cleflyeT NpHHMMath He Gomnee
CIMHMITbI,
6) DpH apMHMpPOBaHMM CIMPAIBHOH WJIH KOJbLEBOH
apMaTypoH

71,5e
Rbrea = Ro * eiRecy (1-322-), (10)
ef
roe R cir — pacyeTHOE CONPOTHBACHWE apMaty-
Pbl CIMpany;
Heir — KO3p@HUHEHT apMHUPOBAaHHA, paB-
HBIH:
44 .
Heir = —25%, (103)
defs
3A€Ch Agcir —HIOWARp MONEPEYHOTO  CEYCHHS

CIIMPANIbHON apMATYPBI;
def — IMAaMeETp CEYCHMA BHYTPH CIMpANH;
§ — {iar CuMpany;
€0 — 3KCUEHTPHCHTET IPWIOXKEHHA Hpo-
pmonbHO# cuibl (Ge3 ydera BIHANMA
nporuba) .

3HaueHus KoabPHUUMEHTOB apMHpOBaHHs, ONpele-
nsemsre 0o ¢opmynam (99) u (103), mia aneMenToB
H3 MENKO3ePHHCTOro GeTOHa CIERyeT NMPMHAMATh HeE
Gonee 0,04,

Tipu ompepeneHMM rpaHMYHOTO 3HAYEHHA OTHOCH-
TEJIBHOH BBICOTBI CXKAaTOM 30HBI 1A CEYEHHIl C KOCBEH-
HBIM apMHpoBanHeM B popmyny (14) BBomuTcs

w= a~0,008R, + 5, <09, (104)

rae « — Ko3ppHUUKEHT, NMPUHKMAEMBIX COINIaCHO YKa-
3aHMAM I1. 3.14;

82 — xoapuimenT, paBubii 10y, HO HpHHUMaeMbIH
He 6onee 0,15 { agecs u — kospduument apmu-
POBAaHMSA [yy WM [lcjr, ONpeJENAeMblil 1O
dopmynam (99) u (103) cootBercTBEHHO IWIA
CeTOK H cnHpaeit] .

KocBenHoe apMMpoBaHHe YUMTBIBAeICA B pacyere
IpM YCIIOBHH, YTO HECymiasi CIHOCOGHOCTb 3JIEMEHTa,
oInpepeleHHas COrIacCHO YKa3aHKAM HACTOAWIEro MyHK-
1a (BBOKS B pacuer Aef M Rp red) , IPEBHILIACT €TO He-
CyLIyio CHOCOOHOCTh, ONMpefielIeHHY10 IO NOJIHOMY Ce-
YeHMI0 A M 3HAUCHMIO PacYeTHOrO CONMpOTHBIIeHHA Oe-
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T0Ha Rp Ge3 yueta KOCBEHHO# apMaTypel. Kpome Toro,
KOCBEHHOE apPMHPOB&HHE [OJKHO YIOBJIETBOPATH
KOHCTPYKTHBHbIM TpeGoBanMaM . 5.78~5.80.

3.58(3.22).IIpu pacueTe 3NCEMEHTOB ¢ KOCBEHHDBIM
apMHpOBaHHEM IO HeZedOpPMHMPOBAaHHOH cXxeme BIIHA-
Hue nporuba 31eMeHTa Ha IKCUEHTPHCHTET POJONbHOR
CWIThI YYHTHIBAETCA COINAcHO mm. 3.54—3.56. Ilpu sTom
3HaueHne N,,, oyueHHOE 1o popmyine (92) wm (93),
YMHOXaeTCfi Ha xoapdmment v, = 0,25 + 0,05 ly/
feer < 1,0, a 3Hauenme 8¢ ,nip BBHIMHCAACTCA HO OP-
Myne 8¢ min = 0,5 + 0,01 lo/cer (1,0 ~ 0,1 lofcep) —
— 0,01 Ry, rpe Cef — BBICOTA WIIM [MaMETP YUHTbIBae-
MOH 4aCTH ceueHHH.

Kpome rtoro, npu BeruucneHud N, pasMepsl CeYeHHA
IPHHMMAIOTCH 110 YYHTBIBAEMOi YaCTH CEeYeHM .

3.59(3.22) . B anemeHtax M3 TaXenoro GeToHa ¢
KOCBEHHBIM apMHPOBAHUEM B BHIE CETOK DPEKOMEHIY-
€TCsl MPUMEHATH NPOJIOJIbHYI0 BBICOKOIIPOYHYIO apMa-
Typy KiaccoB A-V u A-VI, ucnons3ys ee NOBbILLEH-
Hoe (MPUBEMICHHOE) PACYETHOE COMPOTUBIICHME CXKATHIO,
PaBHoOE:

1+632
Rge red = Rse WQRS’ (105)
rae Ay, Az, — CM. Tabm. 25;
RSC: RS
8= 1,60 y;
—_ As,tot ( Rp \
sgecs 8 = 0,8 +25 Aef 1- 100’ (106)

HO He MeHee 1,0 u He Gonree 1,6;
Y, Aef—cm. m. 3.57;
Ag tor — INOWIA/p CEYSHHA BCEl MPOMONbHOM BEI-

COKONPOYHOH apMarTyphl;
Ry — B MIla.

Tabnuna 25
Ay s Az ¥ Ry, MIa, nipu xoabduumen-
Konacc Te Vp, (oM. 1. 3.1), pasHOM R, |Rgser
apMa- MIla | Mila
TypBl 0,9 1,0 mmum 1,1

)\1 )\2 Rsc >\1 7\2 RSL‘

AV 1,25 10,53 } 500 | 2,78 | 1,03 | 400 | 680 { 785
A-V1 2,04 10,77 | 500 | 3,88 | 1,25 | 400 } 815 | 980

2
R 1000 R 1000
A1':[<—-——s—_>-- 1] _‘—_-; >\2 =<—_L vl) ’
Rge R Rge Ry

3nauenre Oy , B bopmynax (14) u (155) npwmm-
Maercs PaBHBIM Og, , = 380 + 100083, Ho He Gomee
1200 MITa.

VKa3zaHuble 3j1eMEeHTHI NPAMOYTONBHOrO CEUYSHMA C
apMaTrypoii, COCpelloTOYeHHON y Hauboiee M HauMeEHee
CKaThiX TpaHed, pacCUMTHIBAOTCA COrfacHo mm. 3.65
M 3.61, ecnmH BHICOTa CKaTO# 30HBI X, OpefeiieHHaA
no ¢opmyne (107a) wmm (110a), mpepbusiaeT rpaHAY-
Hoe 3HaueHme £ph, TpH 3aMeHe B pacueTHsIX dop-
Mynmax R, Ha 0,8R;. B npoTuBHOM ciydae pacuer
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MPOHU3BOIHTICA CorNlacHo n. 3.41 ,Jlocobus mo mpoek-
THPOBaHHMI0 NPEIBApHTENLHO HANpPSKEHHBIX JKeJe30-
GeTOHHBIX KOHCTPYKIMH H3 T/HOKENbIX M Nerkux Gerto-
HOB”, TIpMHKMas Oy, = 0. B aToM criyyae npumenenue
KOCBEHHOIO 3pPMHPOBAHHA M BBICOKONPOYHOM CXATOH
apMaTypb! Mano3@pheKTHBHO.

3.60(3.23).Mpu pacueTe BHELEHTPEHHO CXKATBHIX
3]IEMEHTOB ¢ KOCBEHHBIM 3pPMHDOBAHHEM Hapany
C pacueToM MO NMPOYHOCTH COINIACHO yKa3aHMaM m. 3.57
ClIefyeT NPOH3BOAMTb pacueT, OGeCICYHBAIOWMIA TPELLM-
HOCTOHKOCTD 3aLUHTHOFO ClI0A GeTOHa.

Pacyer NpPOM3BOOMICA  COFJIACHO  YKAa3aHMAM
nn. 3.61-3.68, 3.71-3.76 no 3KcIUTyaTaU{OHHbIM 3Ha-
YeHHAM PpacyeTHbIX Harpysok (Yy = 1,0), yuurbiBas
BCIO TUIOIIaAp CeyeHus GeTOHa M MPUHHMas pacueTHbie
conpoTHBIEHHA Rp sor U Rsger MANA NPEAeNbHbIX CO-
CTOSIHHIT BTOPO# TPYTNIBI M pacyeTHOS COMPOTHBIICHHE
apMaTypbl CKaTHIO paBHBIM 3HA4eHWI® Ry gep, HO HE
6onee 400 MIla.

[pu onpepenenun 3HaueHus &g B opmynax (14)
u (155) npunumator g, = 400 MIla, a B dopmy-
ne (15) xospdmmenr 0,008 zamensior Ha 0,006.

Ilpn yuere BimMAHHA rHGKOCTH ciefyeT MNONB30-
BaThcAd yKa3aHMsAMH 0. 3.54, onpepends 3HayeHUA
%¢ min WO dopmyne (95) c szamenoir 0,010R; Ha

0,008R o,

PACYET 3JIEMEHTOB CHMMETPHIHOI'O CEYEHHA
ITPH PACTIOJIOXEHHH ITPOLOJIEHOH CHITBI
B IVIOCKOCTH CHMMETPHH

NPAMOYTOJIbHBIE CEYEHUSA
C CUMMETPUYHOII APMATYPON

3.61.IlpoBepka NPOUHOCTH NPAMOYTIONBHBIX Ceve-
HHH ¢ CHMMETPHYHOl apMaTypoi, COCpPelOTOYeHHOH Y
HauGonee Ckatoit M y pacTaHyTOi (HaMMeHee CKaToR)
rpaeii 351eMeHTa, IPOM3BOMMICA CHEHYIOIMM 06pasom
B 3aBHCHMOCTH OT BBICOTBI C/KaTOH 30HBI X:

N
x= : 107
Ryb 107
a) npux <&ph, (wepr. 34) — M3 ycnopus
Ne <Rpybx (hy —0,5%) +R AL (hy —a);  (108)

N
Cxartasn ”;
< 30HA
ReS| !
RscAs ‘T
| T/
| = /"
QO <& = A
T . C— IS
\ E l
- ] Refs c\l
-S|
a 1
[
As

Yepr. 34. CxemMa ycunuii B NONEPERIOM MNpPAMOYTONHOM
CeYeHHH BHELIEHTPEHHO CKAITOro djieMeHTa



6) npu x > £R hy — u3 ycnosus (108), npunumas
BBICOTY CXKaToil 30HBI paBHOH X = &g, rie 3HaueHme &
onpenenaerca no Gopmynam:

IR 3eMeHTOB M3 Getona kiracca B30 u wuke

_ oyl —ER)+205ER
£ I “tr 20, (109)

V1A JIEMEHTOB M3 DeTOHa Kiacca Bbiiie B30

2
E=__as+‘p02as’—°‘n +1/(°‘s+\pc:s*an ) .

+ Yeasw (110)
B popmynax (109) u (110):
= o= Reds
" Rpbhy ’ Rpbho °
(¢f
Y = _____‘»‘_C’_u_;)__;
Rs ( 1 - 1,1_)
ER, Yo, w—cM. Tabn. 18 w 19.
3uayeHne ¢ BrIuMcnaeTcs no popmyne
ho —_ a'
e=¢o t 3 (111)

IIpn 3TOM 3KCUEHTPHCUTET NPOJOJILHOH CHIBI €q
OTHOCHTEJILHO HEHTpa TSDKECTH CEYSHHA OpeHesIseTca
C yueToM mporuba 3rmeMeHTa cormacHo mi. 3.54-3.56.

Mpumeyanusd 1. Ecau BulcoTa ¢Karoli 30HHI, on-

pedeneHHas YyYeTOM  [IOJIOBHHBLI  CKAaTOH apMaTypHL,
N+Redy2 ’
x = T < a, pacueTHyI0 Hecyluylo criocoGHOCTS
CEUCHHA MOXXHO HECKOJNIbKO YBENHUHTb, MCNONL3YA YCIIOBHE
’ N+RgAq
(108) mpu A= 0 x = —————,
Rpb

2. ®opmynol#t (110) MOXHO MOMBE3OBATECA TAaK)Ke MPH pac-
deTe aneMeHTOB U3 GeToHa Kiacca B30 v wxe.

3.62. TpeOGyemoe KONMMYECTBO CHMMETPUUHOM apma-
TYpHl ONpENENACTCA CHEAylonmM oDpa3oM B 33BHCH-
MOCTH OT OTHOCHTEJILHOH BEJIMYMHBI POLONbHO# CHIIBI
= —N_

Rpbhy

2) mpr e, <ER

’ —_ RbbhOL aml:an(l '—'an/z) .

A=A ;o (112
=R — (112)
6) mpu o, > £
_ 4 _ Rpbhy oy, —§ (1-£/2)
—As— RS l~—8 b (113)

rae £ — OTHOCHTENBHAs BBICOTA CXKATOH 30HBI OMNpefie-
nsemas o popmyne (109) wm (110).
3navenne o B popmyne (109) pomyckaercsa omnpe-
neats no popmyne
_ omy —on(l —ay/2)
) 1 _ 6 >
a B popmyne (110) — no popmyne (114) ¢ 3ameHoi
an Ha (@ + ER)/2.

(114)

B popmynax (112) -(114):

’

o = Ne 5= a
mLT TRybRE T hy

3HaueHue € BLIYHCIISETCA 1O opMmyIie (111).

Ecrm 3Hauenue ¢’ ne npeBsmuaet 0,15 A, HeoGxomp-
MO€ KOJIHYECTBO apMarypbl MOXHO ONpeAeNfTs ¢ Ho-
Moo rpaduka vyepr. 35, Kenons3ys popmyny

’ Rpbh
As=As= o L__o__’
R;

rge ag onpepenscrca no rpaduxky uepr. 35 B 3aBUCH-
MOCTH OT 3HAUCHWH

.M ___N
Opy= ——5 H Q= ——
Ry bh! Rpbh,
Ip¥ 3TOM 3HayeHue MomeHra M OTHOCHTEIIBHO

UEHTpA TMAXKECTH CEYCHUS OoNpeaenseIcs ¢ YUYeTOM
nporuba 37EMEHTA COTTTacHo ni. 3.54—-3.56.
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Yepr. 35. padbuxu necymieli cnocoGHOCTH BHEREHTPERHO
CXKaTplX IEMEHTOB NPAMOYTONBHOTO CeYeHuf ¢ CHMMeTpHY-
HOl apMatypoit
R
N -« - M - sAs
Ry bh, Rybhd Ry bh,

]

Ilpu crarHyeckoM pacueTe mo HemedOpMHPOBaHHOM
cxeMe M NIpH MCNONb30BaHMM KoddduimenTa 1> 1 nop-
6op apMaTyphi MO RpHBENECHHbIM PopMyiiam H rpadu-
Ky uepr. 35 npoM3BOAMICA B OOWeM Cllydae myTeM
TOCIIENOBATENIBHBIX NPUOIMKEHNA.

IIa  IeMEHTOB M3 TsaXKenoro GeToHa KIaccoB
B15—B50, a Taxke u3 serkoro 6eTtoHa kyaccoB B10—
B40 npu Mapke no CpefiHed IWIOTHOCTH He Hike D1800,
npu A = lo/h < 25 u npu a’ne Gonee 0,15 hy mon6op
apMaTypsl MOXHO IPOH3BOAUTH Ge3 NociiefOBaTeNbHBIX
NpUGIHDKeHHH ¢ momMomblo rpadHxoB NpHn. 3, mpu
3TOM HCHONB3yKWTCA 3HaYeHUA M Ge3 yuera xosddu-
UMeHTa 1.

3.63.1Ipu masMuMy apMaTypbl, PACIIOJIOXKEHHOH IO
BBICOTE CEUECHWA, pacyeT BHEICHTPEHHO CXaTbIX 3Mne-
MEHTOB [ONYCKaeTCA HPOU3BOAMTh MO (opMyiam
(117) n (118), paccmaTpuBasg BCIO apMaTypy Kak
PaBHOMEPHO pacnpefefieHHyl0 IO JIMHHAM IEHIPOB
T5DKecTH cTepxHed (uepr. 36). Ilpm stom miomanp
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CEUCHMS apMaTyphl Agy, PACTIONOXCHHONW y OIHONK M3 _ RsAg e = RsAst 5. = ay
rpatiefl, NapaUIeNBHBIX IUIOCKOCTH M3rHGa, NpUHHMa- o5y = Rybh (0,5_51)’ st~ Rpbh : 1 h

€TCHA PaBHOM:

(cM, uepr. 36) ;

Agr = Asy 1+ 1), (115) 6) npu £>> £R MPOYHOCTH CEUEHMA NMPOBEPACTCA U3
rae Ag,,1 — WwIoMIads OHHOTO MPOMEXYTOYHOTO YCIOBHA
CTepKHA; TIPH PasHBIX AHAMETpaXx IpH- 2 Opg — Ony
HUMAETCs CPEIHAA IUIOWAMIb CCUEHHA Neo SRpbh* ayy R s — g (118)

CTEPHHSA,
1| — YHCIIO TPOMEXYTOUHBIX CTEpKHEH.

A
[_st

L -
] .o S] Tpomexy- / S
7 X TOUMBIE
CTepXKHH

As tot

h-24,
|
L

a?‘*

4
<

Yepr. 36. Cxema, npuHHMAEEMAR NpH pacyeTe BHEUEHTPEHHO
CXKATOTO 31eMEHT2 NPAMOYTONBHOrO CEUeHHA C apMarTypo,
PACHONOXKEHRHOM MO BBICOTE COYEHHN

IInowane ceyenus apMatypst Ags, pacIONOXEHHOMH y
OBHOK ¥3 TpaHell, NCPNEHIUKYIAPHBIX IYOCKOCTH
uaruba, pasHa:

ReAs tor

— OTHOCUTENbHAY BENHUMHA
Rpbh

MPOOMIBHOR  CHUNBI  [IPH
PaBHOMEPHOM CXaTHH BCe-
ro CeyeHHs;

OnR s OyR — OTHOCHTETILHBIE BEJIUUMHBI
COOTBETCTBEHHO u3rnbar-
1ero MOMEHTa H MpoHoNib-
HOM CHABI NpH BBICOTE
cxaroii 3oHK £gh, pap-
HbIE:

amr = 0,56R (1 —&R) +ag(t,r ~8,) X
X(1 -t —561) —0,05a9% R+ ag (1 — 251);

TRE Opg = 1+

onR = ER Yag(2&,R — 1);

ER= —%-; (R, w—cM.Tabn. 18 19.

JKCHEHTPHCHTET MPONOIBHON CHIIBI €y OIpeens-
erTca ¢ ydyerom nporufa 37meMeHTa CorlacHo mi. 3.54—
3.56.

Mpumeuahue. TIpH pacmonoXeHUN apMaTyphl B perie-

A s,tot nax xpaltHUX ueTBepreit BLICOTBI # — 24; (CM. yepr. 36) pacuer

Ag = - - Agl, (116) NpOA3BONMICA COTflacko mm. 3.61 W 3.62, paccmaTpipas apMa-

TYpY S ¥ S COCPENOTOYeHHOM MO NHHAAM WX HEHTPOB THKECTH.

e Agtor —WIOmWalb BCeH apMaTypH B CEYCHMM 3.64. PacueT cxaThIX 3NEMEHTOB M3 TMKenoro Ge-
37IeMeHTa.

[ipoBepka MPOYHOCTH CEUSHHS NMPOM3BOIMICH B 3a-
BHCHMOCTH QT OTHOCHTENIBHOH BBICOTBI CXATOH 30HMI

h 1429w

a) mpH £ < R NPOYHOCTH CeMEHMsi NMPOBEPAETCH U3
yCTOBHSA

ToHa KnaccoB B15—B40 wn n3 nerxoro GeToHa Kac-
cos B12,5-B30 u mapok mo cpemmeii mioTHocTH He
ke D1800 Ha pmeficTBHE MpPONONBHON CHIIBI, IPHIO-
XEHHOH C SKCUCHTPHCHTETOM, HPHHATHIM, COIJIACHO
n. 3.50, paBHBIM CIIyYaiHOMY 3KCUEHTPHCHTETY €, =
= h/30, npu l, < 20h pomyckaerca MPOMUIBOAMTL M3
YCIIOBHA

N<9¢(RpA +Rgcds t01), (119)
. _ ~ :
) 1Neo <R1; bh [g,gs‘é ¢ : 251 + “;11(5 1 ” 5)3) ?117) rie ¢ — KO3pGHUMEnT, onpemensemsli o Gopmye
—_ —_ - U [¢1 Q. - ’
(1 -% —6,) s1ky ¥ o 1 9 =9y +2(Py — ¥p) O, (120)

HO NpHHUMAaeMbIA He Gonee ¢y,

ne £ = £ __N 3nech  ¥p, Ygp — KOIQPHIMEHTE, NPHHUMAaEMble IO
1= v % = Robh 1360. 26 1 27;
Tab6nuna 26
Eeron Ny Koadumment ¥y, upu lo/h
N 6 8 10 12 14 16 18 20
Tsokensiit 0 0,93 0,92 0,91 0,90 0,89 0,88 0,86 0,84
0,5 0,92 091 0,90 0,89 0,86 0,82 0,78 0,72
1,0 0,92 091 0,89 0,86 0,82 0,76 0,69 0,61
Jlerwuit 0 0,92 0,91 0,90 0,88 0,86 0,82 0,77 0,72
0,5 0,92 0,90 0,88 0,84 0,79 0,72 0,64 0,55
1,0 0,91 0,90 0,86 0,80 0,71 0,62 0.54 045
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Tabnumpa 27

Beros Ny Kosdduusent @y, upn lo/h
N 6 | 8 [ 10 | 12 | 14 | 16 | 18 | 2
A Mlpua=a ‘< 0,15/ ¥ npu OTCYTCTBHH NPOMEXYTOUHKIX CTepXHel (CM. 3CKH3) WM TpH IVIOMIANM CeYeHHN ITHX CTepXKHel MeHee
Agtotl3
Tsokensiit 0 0,93 0,92 091 0,90 0,89 0,88 0,86 0,84
0,5 092 0,92 091 0,89 0,88 0,86 0,83 0,79
1,0 0,92 0,91 0,90 0,89 0.87 0,84 0,79 0,74
Jlerkuti 0 0,92 0,92 0,91 0,89 0,88 0,85 0,82 0,77
0,5 0,92 0,91 0,90 0,88 0,86 0,83 0,77 0,71
1,0 092 0,91 0,90 0,88 0,85 0,80 0,74 0,67

B.Mpu 0,25k > a =4’ » 0,15k unu P TNOWAIK CeYeHHS MPOMENYTOUHRIX CTepXxHel (CM. ICKH3) , panHo#t unu Gonee Ag 1o4/3, Hea-

BHCHMO OT Be/IMYHHLI 4

TsoKensiit 0 0,92 0,92 0,91 0,89 0,87 0,85 0,82 0,79
0,5 0,92 0,91 0,90 0,88 0,85 0,81 0,76 0,71
1,0 0,92 0,91 0,89 0,86 0,82 0,77 0,70 0,63
Jlerxutt 0 0,92 0,91 0,90 0,88 0,85 0,81 0,76 0,69
0,5 0,92 0,91 0,89 0,86 0,81 0,73 0,65 0,57
1,0 091 0,90 0,88 0,84 0,76 0,68 0,60 0,52
OO0o3HaveRuR, npuKATHIE 8 TA6A. 26 u 27:
N} — npomonsHas cura oT AeACTBUA MOCTOSHHBIX M [IKTENBHBIX Harpy30K;
N — npononsHas cuna OT BEACTBUA BCEX Harpy30K
S 1
v
& ’
2 >—o-1-4 “1
N =
- 1 — paccmaTpuBacMasn
~ ? IIOCKOCTD;
! 2 — npOMEeXYTOUHbIE
| A . CTepHKHH
t o1+ q
5 -
e
S
A
o= RsAs 1ot £= an (1 = Ep) +(o + ag) £p + (a5 ~ ag) . (109a)
As,tot —cM. 1. 3.63; ’ +
npu o > 0,5 MOXHO, He Tone3yscs opmynoit (120), E= Lt e —an
NPHHUMATL ¥ = Py 2
’ 2
Qo+ Yp g — @
[PAMOYTOJIbHBIE CEYEHUS + 1/( S c2 o ) +Ypas w, (110a)
C HECHMMETPHYHOU APMATYPOH ,
’ - R scA s
3.65. [IpoBepka MPOYHOCTH MPAMOYTrONBHBIX Ceye- e as = —R—bth;- .
HMil ¢ HECHMMETPHYHOK apMaTypoil, COCPEROTOUCHHOMK
y HauGonee CKaTOH M pacTAHyTOH (HauMeHee CXAToiH) 3.66. IInomiany ceueHmii Ckaro#f ¥ pacTAHYTOH ap-
rpaHeii 3neMeHTa, MPOM3BOIMTCA coriacHo m. 3.61, MAaTyphbl, COOTBETCTBYIOIUHE MMHMMYMY HX CYMMBI,

npu 3tom dopmynst (107), (109) u (110) npuo6-
PeTyT BHA:

oo NHRA -~ RecAy

Rpb ’

(107a)

OnpenensoTca 1o popMynam:
IJig 3nMeMeHTOB H3 GetoHa kmacca B30 u Hipke:

7 _Ne—04Rybhy _
Ry (ho - a) ’

(121)

§=
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bhy — ‘
e VR ()
s

IU1A 37IEMEHTOB H3 OeTOHa Kijacca Baiie B30:

* _ Ne— aRRbbh

A= 0> 0; 123

§ Rsc(ho—a) ( )
bh, — ’

y= —RRoPH =N (124)
R;

roe ap, £p — onpeaensaorca no 1abn. 18 u 19 u npuHu-
MaloTcs COOTBETCTBEHHO He Oonee 0,4

u 0,55.
Tlpu OTpHLATENBHOM 3HaUeHHH A ¢, BBIMHCIICHHOM IO

dopmyne (122) wm (124), miomagy ceyerus apma-
TYpHI S NPHHMMAeTC MHUHHMAIBHON M3 KOHCTPYKTHB-
HbIX TpeOOBaHHIA, HO HE MeHee BEeJIMYMHBI

N(ho — a'— €) — Rpbh(h/2 —d)
As min =
Ry (ho ~ ‘15
4
a IWIOLIAAb CeYeHHA apMaTyphl S ONpeneseTcs:

IpH OTPUUATENILHOM 3HAYeHMH Ag i, — No ¢op-
MyIe

» (125)

. (N—Rpba) —
§ RSC

__:V(N- Rpba)? — N(N-2Rpbhq + 2Rpbe)

; (126)

TIpH TOJIOXKHUTENIBHOM 3HAaYeHWH Ag )iy — 10 ¢op-
MyTie
*  N-—Rpbh
Ag= L — 4 i (127)

s¢

, EC/M NpUHATAA [UTOA/Ib CEYECHHS CKATOH apMaTyphl
Ag, fact 3HAUMTENBHO INpEBBIUAET €€ 3HAaYCHHe, BHIYMC-
nenxoe no ¢opmyne (121) uau (123) (nanpumep, npu
OTPHMHATE/IBHOM 3HaUeHHH A ) , IIOWIANb CEYeHHS PacTA-
HYTOH apMaTypbl MOXeT GbITh YMEHbLICHa MCXOAA H3
dopmynnl

’
ERpbhy — N+ R. A fact

Ag= , 128
s R, (128)
rae & — onpepenserca no 1abn. 20 B 33BHCHMOCTH OT
3HaueHusA
= Ne — RscAs,ﬂ;ct(ho ~ a) ) (129)
Rpbhy

Ecnu cxaran apMarypa OTCYICTBYET WIM He YYMThI-
BaeTcA B pacyeTe, IUIOILab CCYEHHA PaCTAHYTOH apMa-
Typel ONpefeNsieICsi BCerfa ToNbko 1o dopmyne
(128), npn 3T0M HOMKHO YIOBJIETBOPATECA YCJIOBHE
oy, < OaR.

IBYTABPOBBIE CEYEHUSA
C CUMMETPHUYHOH APMATYPOM

3.67. IlpoBepka MPOYHOCTH ABYTABPOBBIX CEYEHHI C
CUMMETPHYHOH apMaTypol, COCpeOTOYEHHOH B MOJ-
kax (4epT. 37), MPOM3BOOMICS CNEAYIOLMM 0Gpa3oM.
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Yepr. 37. Cxema ycummii B nonepevHoM ABYTaBPOBOM CedeMMH
BHELEHTPEHHO CKAaTOrO 3NeMEHTA

Ecnu cobnmonaercs ycnoBue

& !
N<Rpbshys (130)
(T. €. rpaHML@ CXaTOH 30HBI MPOXOAMT B MOJIKE) , pac-
YeT NPOM3BOIMTCA KaK [Vl NPAMOYIONIBHOIO CeYeHust

LIHPHHOH be COOTBETCTBHH Cc 1. 3.61.

Ecnu ycnoeue (130) He cobmropaercs (T. e. rpaHuna
C)K4TOM 30HBI MPOXOOMT B pebpe), pacyeT NPOU3BO-

JUTICA B 3aBHCHMOCTH OT BBICOThHI CXXaTOH 30HBI
N—Rbon

Rpb

a) npu X < £ hp TPOYHOCTb CEYCHMA MPOBEPACTCH
U3 yCII0BUSA

+RscAs(ho - a) (131)

6) npu x > £R hy NPOYHOCTh CEYCHHSA NMPOBEPAETCA
u3 ycnoua (131), onpenenss BbICOTY CKAaTOH 30HbI 10

dopmyne
x=h _as+¢cas+aov—°‘n+
¢ 2

+ l/( ag t Ypastogy —
2

X =

n )1
Yeosw > (132)

mea= s N, = or
S~ Rpbhg ° Rpbhy = 7 bhy '

Yo, ER, W — cM. TaOn. 18 u 19;
Aoy — nnomags ,CKaTbIX CBECOB MOJIKH, PaBHAA
Aoy = (bf—b) hy.

Ecnu 3HaueHue x, onpenenexHoe no popmyne (132),
npeBbimaeT A — Ay (T. €. rpaHMILA CXATOH 30HbI IPOXO-
JMT MO0 MEHee CXaToH MOJIKE) , MOXKHO YYECTh MOBbIILIE-
HHe Hecylled CMOCOOHOCTH CEUCHMA 32 CYET BKIIIOUCHMA
B paboty, MeHee okaroii nonku. Pacuer npu Itom
(ecmn by = by) npoussogmrca nmo ¢opmynam (131)
u (132) c 3amenoit b Ha bf hyua (h +hf hy) , npu-

mman Aoy = — (by—b) (h - hf hy).

MMpumeuanue. Ipn nepeMeHHOI BLICOTE CBECOB NOJIOK

3HaveHMA /if 0 R IPUHMMAIOTCSA PaBHBLIMH Cpelleit BhicoTe CBe-
coB.

3.68. Tpebyemoe koIMUECTBO CHMMETPHYHOH apMma-

Typbl [ABYTABPOBBIX CECYECHHH OIPENENACTCH CIIeAyI0-
M obpazom.



Ilpu cobmopeunu ycnosua (130) nonGop apmartypsl
NPOU3BONUTCA KaK [UIA NPAMOYFONIBHOIO CEYeHHRA K-
punoii b cornacno n. 3.62.

Ecim ycnosne (130) He cobmopaercs, noaSop apma-
Typbl TIPOHU3BOJMTICH B 3aBUCHMOCTH OT OTHOCHTEJIbHOM
BBICOTBI C)KaTO# 30HBI £ :

£ = ap — apy! (133)
a) npu £ <ER
AS=A;= Rbbho QMI—E(I—E/Z)—amJQV_; (134)
Ry 1-35
6) mpu £ > £R
AS=A:-= Rpbho ey, —£1 (1-£1/2) —m,0p ,(135)
R; 1-8

TZie OTHOCHTE/IbHAA BbICOTA CXATOM 30HBI §; = X/ho on-

penensercs u3 ¢opmyiner (132}, npunrmas

a = amx“z(l—E/:) —0m.ov ) (136)
1-

B dpopmynax (133)—-(136):
p, 0oy — CM. 1. 3.67;

Ne ,
= s 8 =afh,;
Rybhl fho

m,op = Gy (1l ~ O,Shﬂ’ho) .

KOJIBLIEBBIE CEUEHUA

Qg

3.69. [IpoBepka MPOYHOCTH KOJIBLUEBBIX CEUEHHHA
(uept. 38) npH COOTHOLIECHHN BHYTPEHHETO H HapyXHO-
ro pagMycoB ry/r, 2 0,5 u apmatype, paBHOMEPHO
pacnpefeNieHHoO# M0 OKPYXHOCTH (NPH NPOAONBHAIX
CTEPXKHAX He MeHee 6), NPOU3BOMMTCA CIEAYIOLMM
06pa3oM B 3aBMCHMOCTH OT OTHOCHTENBbHON IUTOA/M
CXaTO# 30HbI GeTOHA £.jp:

N+R,A
Ecir = ssto! : (137)
RbA + 237RSAS,COt
VAN
Lt

Yepr. 38. Cxema, npunuMaeMass NPH pacyere KOJIbUEBOro
ceveHHA BHELUEHTPEHHO CKATOrO IeMeHTa

a) npu 0,15 < &cjr < 0,6 — u3 ycnoBus
sin w€,;
Neo < (RpAry + RsAs 1017s) sinmEeir +
"’RsAs,tot"s(l — 1,780 (0,2 + 1 3%0,);  (138)

6) npu £, <0,15 — U3 ycnosus

sin m€¢iry

Neo S (RpAry + RsAg 1o175) ———— +
4
+0,295RsA; tot?s, (139)
N+0,75R:A4
e Eciry = “ﬁ_—g_&—t%§ (140)

RpA +R3As,tot

B) npH £¢ir = 0,6 — U3 ycnosus

Neo < (RoArm + Redg rorr) 21202 (141)

N
e Egjry = . (142)
Rpd + RsAs,tot

B ¢opmynax (137) —(142):
Ag 1op — TIOWIAND CEYEHUs BCell MPONONBHOW apma-
TYpbhI;
r m = £ ;rl *
rg — palliyc OKPYXHOCTH, MNpOXOAAWICH uepe3
HEHTpb! TAXECTH CTEPXKHE pacCMaTpHBae-
MO apMaTypbl.

IKCUEHTPHCHTET NPOHONLHOH CWIbI €p Onpenens-
€TCA C yueTOM Iporn6a 3nmemeHTa corniaco mn. 3.54—
3.56.

3.70. [TpoBepky NPOYHOCTH, a TaKXKe ONpeAcsiecHHe
HeoOXOOMMOro KOoNuyecTBa NPONONIbHON apMaTyphbl A
KOJIbIIEBBIX CeYeHMt, yKa3aHHbIX B 1. 3.69, pu re ~r,,
JIONyCKaeTCsi HNpPOM3BOAMTb C MNOMOLIBIO FpaduKoB
uept. 39, ucnons3ya GopMysIbi:

Neg <amRbrmA; (143)
Aspor = 0 5, (144)
s
oty
20—
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16
NN NN
1,4r\ RN i:\
N %!
NN \\Q&@
* Q,
NaaNnh \\ofgﬂ
10 J 0' N
' N N
. \\ 00&7 \\\ \
T RN

N
\

| \
05 \
- |
22 a7V i/, 4

P Zie%Y

|~
0 o 02 03 04 05 06 07

/)
Z

)8 oy

Yepr. 39. Tpagniu Hecywied CcHOCOGHOCTH BHeReHTPEHHO
CKATHIX INEMEHTOB KOJbIEBOro CEYEHHA

N Ne R A
Qp = —— pyy = — ° ; oag = _s—s'tol_
RbA RbArm RbA

65



rO€ 3HAYeHMS Qy; M Qg ONpefeNAnTIcs mo rpaduxy

B 3aBHCMMOCTM OT 3HAUEHHH COOTBEICTBEHHO
R A t Neo
ap = SISOl g = 3 TakKe @y =
RpA RpAry,

= RN R TIpn 3TOM IKCIEHTPHCHTET €y ONpPEeAeIIAeTC
b
¢ yueToM mporuba jnementa corjaciHo mm. 3.54-3.56.

KPYIJIBIE CEYEHHAA

3.71. Npounocts kpyrmpix ceuennit (uept. 40) ¢ ap-
MaTypo#l, PaBHOMEPHO pACHpPENENieHHOH N[O OKpPYX-
HOCTH (TpH uuCIte NPOMIONBHBIX CTEpXKHEH He MeHee 6) ,
npM Kiacce 6etona He Boine B30 npoBepsiercs U3 ycro-
BUSA

2 in> i
Neo <5—RpAr -sﬂ-’?f—”—- +
+Rynﬂn<ﬂ¥§ﬂ;+¢)a, (145)

riae r — papuyc NONepeYHOTO CeYCHHsT,
iy — OTHOCHTENbHAA IUIOWIANG CXaToil 30HbI GETOHa,
ompenenseMas clegyloumm obpazom:
NpH BHUTIONHEHUM YCIIOBUSA

N<0,77RpA + 0,645R;A; tor (146)
U3 pellicHUA YpaBHECHUA
sin2 nkejp
N+RsAs,tot+RbA “__2’;""“"
Ecir = ;o (147)

RpA +2,55RsA; 101

IpH HEBBINOJIHEHUM YCiioBHA (146) — u3 pelueHus
YpaBHEHHUA . .
N+RpA sin2 wkeir

; l (148)
& RpA+RAsi0r
¢ ~ ko3dpduuuent, yunrbBarommi paborty pac-
TAHYTOH apMartypbl W TIpHHMMAacMblH paB-
HbIM: TNpHM BbIMONHeHnH ycoeusa (146)
¢ = 1,6(1 — 1,55 &ciy) Ecirs HO He Gomee

CAMHMUbI; TIDH HEBBINONHEHWH YCJIOBHSA
(146) v = 0;

Ag tor — IUIOMAMAL CEYEHHS BCeH NMPOIONBHOM apma-
TYp®I;

7s — PaIHYC OKPYXHOCTH, NpoXonsmiieil uepes
LEHTPHl T/DKECTH CTEPXKHEH NpOJOIBHOH
apMartyphbl.
IKCUEHTPUCHTET HPONOJIBHON CHIbI €y Ompenelis-
e1¢sA ¢ yueToM nporuba sneMeHra cornacuo mm. 3.54—
3.56.

N

Cxaras
30Ha

(4

Yepr. 40, Cxema, mpuuuMaemas Npu pacyeTe Kpyrioro ceve-
HHSA BHEHEHTPEHHO CHATOTO 3eMeHTa
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3.72. [Iposepky NpOYHOCTH, @ TaKXe ONpeneeHue
HeoGXOAUMOr0 KOJIMYeCTBa IPOIONBHON apMaTy bl 1A
KPYITIBIX CeyeHWH, yKa3aHHbIX B 1. 3.71, ponyckaercs
NpPOM3BOIHTL C OMOMIBIO FpaduKos uept. 41, nemons-
3yn GopMyIbL:

Ney <ap, RpAr; (149)
RpA
Agtot =0 (150)
8§

rae 3HaYCHHA Gy, U G ONpeleNiAloTcs Ifo yepT. 41 B 3a-
BUCHMOCTH OT 3HayeHUH  COOTBETCTBCHHO Qg =
RgA s,tor Neg

T T RyA HGm = TR Ar

N
= Rb 4 HpH 3TOM IKCUCHTPHCHUTET €y OIPEHACIIACTCA

, 4 TAKKE Qp =

¢ yyeToMm nporuba sneMeHTa cornacHo um. 3.54-3.56.

Ap
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0 07 02 03 04 a5
Yeaoenvie o6o3navenusn:
——1pu a/D = 0,05 ;
~—~npr a/D =0.10 .

06 ol

Yepr.41. Tpapuxu Hecyulell CHOCOGHOCTH BHELUEHTPEHHO
CHKATHIX IEMEHTOB KPYTIOTO CedeHHs

N Ne, o = RgA; tor

Oy = ———— Oy = — H

m s
RbA RbAr RbA

PACYET 3JIEMEHTOB, PABFOTAROIHX
HA KOCOE BHEIIEHTPEHHOE CXATHE

3.73. Pacyer HOpMansHBIX CEUEHMH NIEMEHTOB, pabo-
TAIOIMX HA KOCOE BHEUEHTPEHHOEe CXKaTHe, IPOH3BO-
ourcs B oflieM cilyyae cornacHo n. 3.76, ompepenss
MoNoXKeHHE MPAMOH, OrpaHHYUBAOLICH CXKAaTYI0 30HY,
¢ MOMOLLBIO TIOC/IENIOBATENbHBIX IPHOIIKEHHI.



3.74. Pacuer 371EMEHTOB NPAMOYTOJILHOTO CEYEHHS C
CUMMETPUYHOH apMaTypoii Ha KOCOE€ BHELEHTPEHHOE
CKaTHe [ONYCKaeTCA NMPOMU3BOAUTH C NOMOIIBIO Ipahu-
KOB uepT. 42.

IlpouHocTb CeueHMsT CUMTAaeTCA OBECIECYCHHOM, eclin
TOYKH C KOOPIMHATAMM Mx/Mf " My/M_f, Ha rpaduke,

OTBEYaloiIeM [apaMeTpy &g, HAXONATCA BHYTPH 06-
JIaCTH, OrpaHHYeHHOH KPHBOH, OTBEYAIONIEH mapameTpy
Oy , M OCAMM KOODJIMHAT.

3navenna My v M), npexncrasnsior co6oii u3ruGaro-
I[He MOMEHTbI OT BHEWIHEH Harpy3Ku OTHOCHTEJIbHO
HEHTPa TAKECTH CeUeHMs, NCHCTBYIOIME COOTBETCTBEH-
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fa/M: ﬁg/M:
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Yepr. 42. I'pachuxu Hecyuueii cliOCOGHOCTH 3IEMEHTOR NPSIMOYFONBHOTO CedeHHs ¢ CHMMETPHYHO apMarypoit, paboTalonmX HA Kocoe
BHEUESHTPEHHOE CKaTHe

RgAs tor

a-—nupu ag=102; 6 —npu ag = 04; 6 —0pH «; = 0,6; 2 —npy a; = 1,0 (me ag = ——————)

Rybh
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HO B MJIOCKOCTAX CHMMETpHH X u Y. Bnusnme npornGa
3MEMEHTa y4HTBIBACTCH YMHOXEHHEM MOMEHTOB M, U
M) Ha xo>pOUUMEHTHS T ¥ 1)y, OMpefieNseMbie COOT-
BETCTBEHHO MIA IUIOCKOCTeA X H Y cornacHo m. 3.54
HpH edCTRYIOMIEH IPOJOIBHOM cune N.

3uaveHus M n M, npepcrapnsior coboil npemens-
Hble u3ruGamlme MOMEHTBI, KOTOpble MOTYT BOCHpH-
HHUMATHCA ceYeHHEM B IUTOCKOCTAX CHMMETpHM X H Y
C yueToM peficTBYIOIed TPONONBHOM cuibl N, mpHio-
JKEHHO# B LeHTpe TAXECTH CeUCHHA.

Benuumuni npepiensHpiX MOMEHTOB Mg u M npen-
cTaBnsoT coboit NpaBble YaCTH YCIOBHHA ()il7) H
(118) . Mpu 3TOM AUCKPETHO PACIONIONKEHHBIE CTEPHKHH
apMaTtypbl 3aMEHAIOTCS DPaclpefeNleHHbIM apMHpPOBa-
HUEM.

Age = Asyx (e +1) +

+(2459 — Asy,x — Agy,y) —l_%ﬁ_; (151)
Ay =0t 4 (152)

rme A, Asy - rmomanf 4pMartyphl, pacloNoXKeHHOH
y Fpaneif, HOPMaJIbHBIX COOTBETCTBEH-

HO K OCAM CHMMeTpuu X M y (uepT. 43);

Agy 3o Agy,y — WUIOUIAD K@XJIOr0 ¥3 NpOMExyTou-
HBIX  CTepXKHeH,  pacmoJIOXeHHbIX

y rpaHeil, HOpMaJIBHbIX COOTBETCTBEH-

HO K OCAM CHMMETPHM X H V,
Ny — YHCIIO [IPOMEXYTOUHBIX crepxa-leﬁ Io-

mwansio Asy y, PACIONOKEHHBIX IO Of-
HO# CTOPOME CeYeHHst;
Age — IWIOIafh YITIOBOIO CTEPXKHA,

Mx h
=M

hy, hy — BBICOTA CeucHUS NPH BHEUEHTPEHHOM
CKATMH COOTBETCTBEHHO B IUIOC-
KOCTHAX X H J;

Ag tot — WIOMIafib CeYCHMs Bceil HPORONBHOM
apMarypbl.

Tlapamerpsl o5 u @y, onpenensoTca o GopMyam:

RsAs,tot N

%= "Rebh M= g

a) X s 0 4, x
[~ A

o~ A 4

/ Agy P

As,ﬂ As ™ 2
¢ .._l,...a_y V2 | I y
- .J%/Am
1 A o
X

As

\

N
Y

by

Yepr. 43. CXeMB! PaCHONONKEHHA APMATYPH! B NPAMOYTONBHOM
CeveHHH IPH pacieTe Ha KOCOe BHeUEeHTPEHHOE CxaTHe

a — dakTHueckan; 6 — pacueTHan
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3.75. Pacyer 3/1eMeHTOB CUMMETPHYHOTO JBYTaBpO-
Boro ceuenus npu by = 3-5 u hgh = 0,15-0,25 ¢
CHMMETpHYHOH apMaTypO#, pacnonoXeHHOH B MONKax
CeYeHHsA, Ha KOCOE BHELIEHTPEHHOE CXKAaTHE JIONMYCKAeTCA
NPOU3BOIMTL C NMOMOIIBIO FpaPHKOB Hecyniei cnocob-
HOCTH, NPEJICTABNICHHBbIX Ha YepT. 44.

Pacyer NMpOM3BOOHMTCA AHANOTMYHO pacuery, NpHBe-
AeHHOMY B 1. 3.74 OjiA 3NeMEHTOB NPAMOYTONLHOrO
CCYEHMA.

IpenensHblit MOMEHT M,‘Z, BOCIHPMHHMAEMBIid ceve-
HKEM B IUIOCKOCTH OCH CMMMETpPMM X, TIpPOXoisuieH B
peGpe, npencraBiager coboOil NpaByl0 4acTe YCNOBHS
(131), ymensuiennyrw na N(ho ~ a)/2, a npenensHbiii
MOMEHT My BO B2aMMHO NEPNEHIMKYNAPHOR IUIOC-
KOCTH CHMMETPHH Y OOMYCKAETCA ONpeNeNars Kak In
NPAMOYTONIBHOTO CEYEHHA, COCTAaBIEHHOrO M3 ABYX
HONOK, CorJiacHo I. 3.63.

OBIHIt CIIVYAHN PACYETA HOPMAJIbHBIX CEYEHHHA
BHEIIEHTPEHHO CKATOIO 3JIEMEHTA
(IIPH JIOGbIX CEYEHHAX, BHEWHHX YCHITHAX
H JINEOM APMHPOBAHHH)

3.76(3.28) . PacueT ceueHuit BHELEHTPEHHO CXAaTOro
aneMeHTa B oOIueM cnyyae (uepT. 45) mOMKeH MPOH3-
BOIHTBCS U3 yCIIOBHs

Ne<RpSp — Z0siSsi, (153)

re € — pacCTOfAMME NPONONbHOA cunel N OO0 OCH,
HapaIENbHOH NPAMOH, OrpaHUYMBAIOILCH CKa-
TYIO 30HY, H HPOXO/IAIIEA Yepe3 HEHTP TAKECTH
CCYCHHA PacCTAHYTOTO CTEpXKH:A, HauGonee yma-
JIEHHOT'O OT YKa3aHHO# NPAMOit;

Sp — CTaTHUECKHIi MOMEHT IWIOAM CeYEHUA CXATOH
30HB! GeTOHa OTHOCHTENLHO YKa3aMHOH OCH;

Sgi — CTaTHYeCKMH MOMEHT IUIOUIAAM CEeYeHHA i-TO
CTEPXHA NPOJIOALHOH apMATYPLI OTHOCHTEIIBHO
YKa3aHHOH OCH;

O5i — HalpsDKEHUe B i-M CTepXHe NPOHOJIbHOH apma-
TYpPbl, ONPEACNAEMOE COTNACHO YKa3aHHAM Ha-
CTOSAILErO NyHKTa.

BpICOTa CXaTOit 30HBI X H HANPAXKEHUA Oy ompene-

JIATCH H3 COBMECTHOTO PellieHHsA YPABHEHHIA:

0y = — 254 ( 2.‘" _1). (155)
-5

B popmynax (154) u (155):
Agj — mIomanb CeYeHHs I-r0 CTepXKHA HPOROILHOH
apMaTyphl;
£; — OTHOCHTENbHAA BBICOTA CKATOH 30HBI GETOHA,
paBHasa &; = Eli—, tne hy; — paccrosanHe or
0

OCH, TIPOXOAMIEH 4epe3 HEHTP TAKECTH Ceue-
HHA pPacCMaTPHBaEMOrO i-r0 CTEPXHA M Ma-
PANIENbHOR NPAMOM, OrpasMuUMBAIOLIEH CXKa-
TYI0 30Hy, MO HamGonee yMaNeHHOH TOMKH
©KaToH 30HBI CeyeHMA (CM. uept. 45) ;

@ — XapaKTepPHCTHKA CKATOH 30HBI GeToHa, ompe-
pendemas no dopmynam (15) wm (104);

Oge,y — cM. . 3.14 u 3.59.



a)

1::/”:'
I
o RSN TR A
N \\\\ N\
asf N\ ‘\‘
; \}(é‘f . l
i %\\\\
o AN
0 ) \\
st ‘ \
e o}
a2 —t— )
X8y
a1 As tre
I T R T 7 S T I T A T T

M,/

8) 2)
AL MM
10 N 'QE ~ < N
<X = . '] %., | “m* R a7
o \k\\\ \\j* - s Rybh | g \;L\ . é\i :
~N
N e N \ \7
N AN NN h

“ \\ \‘\ \"’oxs\ i o NN ‘%0& \ &
0 X@;&\ " 07 O
)’ ,& ">

05 X\
\&\\

04

i A\

02 02

1 ] 3 04 05 6 07 g 038 10 0 01 02 03 04 05 0f 07 o8 03 10
0y 0 0, : ol ! My/Mo Y

Yepr. 44. Tpaduxx Hecymel cNOCOGHOCTH 3IEMEHTOB CHMMETPHIHOTO ABYTABPOBOTO CEMEHMS, PaGOTAIOIUMX HA KOCOE BHENEHTPEHHOE
cmaTHe

a = . = 0.6: =1,0; 2 — =14 - RSAS,fOI
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Yepr. 44, I'pachuxu Hecymielt CNOCOOHOCTH 3NIEMEHTOB CHMMETPHYHOFO BYTABPOBOTO Celenns, paGOTaIOIAX Ha KOCOE BHEUEHT peHHOe
CiKaTHe (OKOHuaHUe)

R
O-nmpuoy=18; e —mpuoy=2,8 (rp,e asz_____sAs'mt)
Rbbh
1/ Ry

. v / l
g &£ 651451 Yepr. 45. Cxema ycwinii u 3mopa
gl < .,\ = HanpsOKenKil B CedenuH, HOPMATb
PLERTS & x ——16524s; oM K MPOROBHONE OCH XKene3o-

Q
= s A Geronnoro sneMenra, B oOwem
g § L&\ \1 2 \ Cly9ae pacsera No NPOYHOCTH
&
o & Ay 3 Ossfss  ;_p _ IIOCKOCTh, Napalient
w| € N Gsg Agg  Ham IWIOCKOCTH [HeHCTBHA H3TH-
< TS AS S = 6aloero MOMeHTa, MM IUIOC-
< KOCTb, NMpOXoafilas Yepe3 TOYKH
i 6s4sq IpHJIOKEHUA NPORONLHON CHAB
. 9 =N ¥ paBHOACHCTBYIOLMX BHYTpeH-
/ / 4 / 657 Asy HHX CKHMAOIMX H PacTATMBAI-
—® ——C uMx ycunuit; A — TOuKa mpuio-
N f\ / GssAsgg XeHUsL PABHOMNCHCTBYIOLIMX YCH-
—& + — JMi B CXKaToOA apmarype H B
N / K 6ssAgs GeToHe CxaTo#t 30HE; 5 — To
—— < —e- Xe, B pacTAHyTo# apmarype;
N/ ) 1 — 8 — crepxun

7

HanpspkeHne o0;; BBOAMTCA B pacueTHbie (OpMyIibl
€O CBOMM 3HaKOM, NOJIyYeHHBIM IIPH pacyeTe mo ¢op-
myie (155), pu 3TOM HanpsDKeHHS CO 3HAKOM ,,Iutioc”
O3HAYAIOT PACTATHBAKOLME HANPAXKEHUA H NPHHMMa-
forcA He Gonee Ry, a HampspDKEHHsT CO 3HAKOM ,,MH-
Hyc” — CKMMAIOIIMEe HaNpsOKeHHWA UM MPHUHUMAIOTCH 10
abconmoTHO#M Benuuuue He Gonee Ry, .

JInsa onpeneneHus MONOMXEHUA TPAHUUBI CKATON 30-
HbI NIPH KOCOM BHEHEHTPEHHOM C)KaTHH KpOMe HCIOJIb-
3oBanua Popmyn (154) u (155) 1pebyercs cobmrome-

70

HHE JONMOJHUTENIBHOTO YCJIOBUA: TOUKH IIPHIIOKEHHUA
BHELIHEH NPOJONBbHO#N CHIbI, PaBHOOEHCTBYIOMIEH CoKHM-
MaloupX yCWidi B GeToHe U apMaType U paBHOMEHCT-
BYOILUECH YCHJIMHi B pACTHHYTOH apmaType OOJDKHBI
nieXaTs Ha QHOM mpaAMo# (cM. uept. 45) .

Ecnu B ceueHMHM MOJXHO BBIBHTb XapaKTEPHYIO OCb
(uampumep, ocb cMMMeTpHM WM ocbh pebpa I'-06pas-
HOTO CEYEHMA), NPH KOCOM BHELEHTPEHHOM CXATHH
BMECTO COO/IIONleHUA BBILICYKA3aHHOTO NONOJIHUTEb-
HOro yCIOBHS pDEKOMEHAYeTCA MpPOU3BOTUTb Pacyer



H3 ABYX ycnoBMil: M3 ycnoBua (153), ompemensas
3HayeHHA €, Sp H Sg OTHOCHUTENBHO OCH X, HPOXOOA-
mell yepe3 UEHTP Haubonee pacTAHYTOro CIEPKHA
NapayieNibHO YKa3aHHOH XapaKTepHOM OcM, M M3 TOTO
xe ycnosun (153), onpenenss 3HaueHusA €, Sp U Sy
OTHOCHTEJIBHO OCH ), NepeceKaloled IOf, IMpAMBIM
YTJIOM OCh X B IIeHTpe Haubosiee pacTAHYTOro CTepXKHH.
IIpu 3TOM NOJNOXEHHE MPAMOH, OrpaHUYHBAIOLIEH CKa-
TYI0 30HY, NOAGUPaeTCA MOCNeAOBATENbHBIMM MPHUGIIH-
Kervamu M3 ypaBuesuit (154) u (155), npunumas
yTOJI HaKJIOHA 3ITOH NpsAMOH 6 NOCTOAHHBIM H PaBHBIM
YIJIy HakJIOHa HeHTPajibHOH OCH, OIpENeSIeHHOMY Kak
1S YIPYTOTo MaTepHaia.

IIpounocts ceuenns Oyper obecmedeHa JMIIb NPH
coGmopgenun  yonosus  (153)  ortHocurensHo obeux
oceit (x u y). Eciu npu oGeux mpoBepKax YCIOBME
(153) He cobmopaeTcd, MPOYHOCTb He ODecneveHa M
ClleDyeT YBEJIHYMTb apMHpPOBaHHE, pa3Mepbl CEYEHHS
WIM NOBBICHTh knacc Gerona. Ecmu ycnoBue cobmopa-
€TCA TOIbKO OTHOCHTEJIbHO OJHOH OCH, CleflyeT CHOBa
OTIpEeAeNTHTh OYEPTaHUE CXATOH 30HELI IPH APYTOM YTIIe
0 ¥ npoX3BeCTH NOBTOPHO aHANOTHUHbINH pacuer.

ITIPHUMEPBI PACYETA

MPAMOYTI'OJIbHBIE CEYEHUA
C CHMMMETPUYHON APMATYPOH

Tipnmep 24. Jano: KONOHHA paMHOTO KapKaca C Ce-
yeHHeM pazMmepamu b = 400 mm, h = 500 mm; @ =
a= 40 MM; OeToH Takensii Knacca B25 (Ep
2,7 - 10* MIla); apmarypa knacca A-IIl (R
Rge = 365 MIla; E5 = 2 - 10° MIla); mnowans
ee ceuenua Ay = Ag = 1232 mm? (2 ©28) ; nponmons-
HbIe CHJIbI ¥ M3TMGalonme MOMEHTbI: OT NOCTOMHHBIX
IIHTENBHEIX Harpysok Ny = 650 xH, M; = 140 xH-m;
OT BeTpoBoH Harpysi# Ny =50 xH, Mg, =73 xH-m;
pacyeTHas [IMHa KOJIOHHBI Jo = 6 M.

Tpebyercs MpoBEpHTH MPOYHOCTH CEYCHHS KOIOHHDI.

Pacue 1 hy = 500-40 = 460 mmM. [lockonbKy
HMMEIOT MECTO YCHIMA OT Harpy3KH HenpOHOJDKNTEIIb-
HOFro [JeHcTBHA (BerpoBoii), cormaceo o. 3.1 ycraHo-
BUM HeoGXOAMMOCTD pacyeTa o CIyYalw ,,a”.

Ycunus oT Beex Harpy30K papHSI:

N=650+50=700xH; M= 140 + 73 = 213 kH-m.

OnpeneniM MOMEHTbI BHEIIHHX CHJI OTHOCHTEIBHO
pacTAHYTOH apmatyphl My B My], MOICUMTAHHBIE COOT-
BETCTBEHHO C Y4eTOM M Ge3 yuera Harpy3Kk HelnpojoNn-
JKMTEJILHOTO JieliCTBMA (BETPOBOA) :

ho—a’ 0,46-004

2

’

=360kHM; My=M,;=M+N; ho;a =

=213+ 700

My=M;=M+N

= 140+ 650 Qﬁ%&‘— = 276,5 kHm.

Tax xak 0,82 My = 0,82:360 = 295 xkHM > My =
= 276,5 xH:M, IpoM3BOHM pacueT TONIBKO MO CIIyYaso
507 (cM. m. 3.1), T. e. Ha pelicTBHE BCEX Harpysox,
npusumMag Rp = 16 Mlla (mpu v, = 1,1).

Tak xax lp/h = 6/0,5 = 12 > 10, pacueT npousBo-
AAM C y4eTOM nporuba KOJIOHHBI COIJIacHO fI. 3.54,
BbIaHCIIAA Ny IO popmyite (93).

Insa sToro onpenenum:

My 276,5
=1+l = =
1] B i, 141 —3—6—6—- 1,77
[ amecs § = 1,0 gna Txenoro Gerona (cm. 1abn. 16)];
As+As  Ej _ 21232210°
pa= 5 = T = 0,0913;
bh Ep,  400.500-2,7-10°
_ 213.10°

=M _ - =
€ = 700.10° 304 MM > e, = h/30,

CJICROBATEJIBHO, cnyqaijnblﬁ IKCUCHTPHCHTET HE YUH-
TBIBAEM.

Tak xak -Te:l-— = %—— = 0,608 >38¢ ;min = 0,5 —
- 0,01 20 - 0,01 Ry = 0,5-0,01-12-0,01-16 =
= 0,22, IpUHHMaeM 8, = e};, = 0,608.

0,11
1,6Esbh | 0.1+, "0
NC’ = 2 +
(o/h) 3y,
‘ 2
ho —a 1,6 - 2,7 -10* - 400 - 500
+ =
010(1)1608 *0.1 460—40\’
+ —
X o > + ———
3.1,77 0’0913( 500 >

= 6760 - 10°H = 6760 xH.
Ko3pduumenr n onpenennm no popmyne (91):

p=—A—=— L~ 15,
(N 700
Ner - 6760
3HayeHue ¢ paBHO:
e=e0n+—h°—;a——=304'1,115+ﬁ0—2:—42=

= 549 MM = 0,55 m.
OnpepenM BBICOTY CKAaTOH 30HBI X MO (dopmyrne
(107):
N__ _700-10°
Rpd 16 - 400

¢r = 0,55 (cm. 1abi. 18).

Tax kax x = 109,4 MM < Eghy = 0,55 - 460 =
= 253 MM, NPOYHOCTh CEYECHWI MPOBEPHM H3 YCIOBHA
(108): ,

Rpbx(ho — 0,5%) +RyeAy(ho — a) =
=16 -400 - 109,4(460 — 0,5 - 109,4) +365 1232 X
X (460—40) = 472,6 - 10° Hmm = 472,6 kHM >
>Ne =700 0,55 =385 xH-m,
T. €. IPOYHOCTH CeYeHHs obeceyena.

Ipumep 25./Jano: ceyeHme 3ME€MEHTa pa3MepaMH
b = 400 MM, h = 500 MM; @ = a'= 40 mm; GeToH TA-
xenbiil knacca B2S (Ep = 2,7 - 10* MIla) ; apmatypa
cummertpuutan knacca A-Ill (R = Ry = 365 Mlla;
Eg= 2 .10% MIla); mponoibHbie CHIbI ¥ H3rUGaromume
MOMEHTBI: OT NOCTOSHHBIX M IUIMTETIBHBIX HarpysoK

x= = 109,4 Mm.
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N; = 600 xH, M; = 170 xH-M; ot BeTpoBOii HArpy3KH
Nen = 200 xH, Mgy, = 110 xH-m; pacueTHas njiMHA
Io =8m.
Tpebyercsa onpenenuTh IWIOWANH CEYEHUS APMATYPHI.
Pacuert hy = 500 — 40 = 460 mm. [Tockonbxy
HMMECTCS YCHIIME OT BETPOBO# HArpy3KM, IPOBEPHM
ycnosue (1) . s 3T0r0 BbIYHCITHM:

My=M,;=M;+N; ho —a =

2
0,46—0,04
2

= 170 + 600 = 296 xH-Mm;

M= M+ Mg, = 170 + 110 = 280 kH-m;

N= Np+ Ng, = 600 +200 = 800 xH;

ho—a’
M11=M1=M+N°2 =

0,46 — 0,04
=280+ 800 ———— = 448 xH™m.

Tak kax 0,82 Mp; = 0,82 . 448 = 368 xHm >
> My = 296 kH-M, pacuer IpOH3BOAHKM TOJIBKO MO CITy-
4ai0 ,,6”, T. €. Ha [eiiCTBHE BCEX HArpy3ok, NpMHMMAas
Rp = 16 Mlla (npu 7, = 1,1j.

Tak xax ly/h = 8000/500 = 16 > 10, pacuer npowns-
BOMM ¢ yueToM mporuba 3neMeHTa CornacHo n. 3.54,
BoruMcnan N, no popmyne (93).

Insa sroro onpepenum:

L _1+1 296

1

M
¢r=1+ L = 1,66
1 8 7

[8= 1,0, cM. Ta6n. 16] ;

e = x = ggg: ig: = 350 MM > ¢, = K30
(cm. 1. 3.50).
Tak kaKk eo/h = 350/500 = 0,7 > 3, min = 0,5 —
-0,01 b 0,01Rp, npunumaem &, = % _-0,7.

h
B nepsom mnpubmkenmu npHmumaem 4 = 0,01,
E 20 . 10%

= = =74
= T 20 b
TOrIa o1l
__2___._.‘.
1,6Epbh }: oits
T (lo/m)? 3¢,
hy —d 1,6-2,7-10* -400-500
+ = X
ne ( h /J 16°
n *0,1 460—40 \?
—01+07 . 001.74 (—__‘__) =
3.1,66 500
= 33,75 - 10° (0,0477 + 0,0522) = 3372 . 10°H =
= 3372 kH.
KoadduimenT 7 paBeH:
n= 1 = 1 = 1’31'
1N ) 800
Ner 3372
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3nayeHue € ¢ y4eToM nporuGa sneMeHTa paBHO:

"°2"“ =350-131 +46°2“4°

e=¢eynt+ = 669 MM.

Heo6xogsMoe apMupoBanHe ONpeHeiuM COIIACHO
n.3.62.
BBIUMCIIMM 3HaYCHUA:

N 800 - 10°
= = =0,272;
T Rebhe 16 - 400 - 460
oy, = Ne _ 800-10° -663 = 0,395;
Rybh: 16 -400 - 460
5= o __40 _ .
7y 60 = 0087

W3 ra6n. 18 maxogum (g = 0,55.
Tak xak o < £R, 3HauenMe 4; = 4 onpeeuM MO
dopmyrme (112):

o Rpbhg amy —op (1l —ay/2) _
As=4s=—¢ 1-5 -
- 16 -400 - 460 0,395-0,272(1-0,272/2) _
365 1-0,087
= 1413 Mm?,
OTKyHa ,
+ .14
- AstdAs  _ 2:18418 45001
bh 400 - 500

TlockonbKy NONYYeHHOE apMHPOBaHHE CYLIECTREHHO
TIPEBHIIAET APMHUPOBAHME, PHHATOE NPH ONMpEHCIICHHM
N,y (u = 0,01), 3navenne A = 1413 mm? onpeneneno
C ,,3amacoM”, H €ro MOXHO HECKOJbKO yMEHBUIMTD,
YTOYHMB 3HAaYEHHME U .

Mpurumaem p = (0,01 + 0,014)‘/2 = 0,012 « anano-
THYHO BBHIMMCITHM 3HaYenHe A = Ag:

Nep= 33,75 - 105[0,0477 +0,012-74X

2
460—40 V] i ,
x( <5 ):] 3724 - 10° H= 3724 kH;
= 1 = .
= —— = 1,274;
800
3724

e=350-1,274 +210 = 656 mm;

800 - 10° - 656
=== 29 . ()388;
Umy 16 - 400 - 460° 03
Ag= A;- = M X
365
x 9388-0272(1-0,272/2) _ 1357 \une?.
10,087

ORoHuatensHO npuEHMaeM Ag = A; = 1362 mm*
(29025+1922).

Tipumep 26. [To marHbiM npuMepa 25 Tpebyerca on-
peAenuTh IUIOMIadb ApMaTyphbl, MCHONb3Yys rpaduKH
npwi. 3.



P acuer Bcoorsercteum ¢ npumepom 25 N =
= 800 xH; M = 280 kH-m; A = —2— b _ 16; =
“h Ml
= 0,66.
Onpenenum 3HAYCHUA Op H Oy
N 800 - 10°

= = =0.272;
= Rbhe 16400460  °
6
ay = =M = 28010 5= 0,207.
Rpbhl 16 - 400 - 460

Ilo rpabuxy 6 mnpun. 3 npu o = 0,272, o, =
= 0,207 u A = 15 Haxogum ag = 0,16.

Ilo rpabuxy e mpun. 3 nmpu oy = 0,272, oy =
= 0,207 ¥ A = 20 Haxomum o5 = 0,2.

3HaueHHe o, COOTBETCTBYIoLEe A = 16, ompeaenum
JIMHEHHOH MHTEPIIONSALMEN:

16—15

= + —_ = .
a; = 0,16 + (0,2 - 0,16) 2015 0,168
Orciopa IIoLIah CEYEHHA apMaTypbl paBHa:
’ Rbbho
Ag=As= 0y Ts— =
= 0,168 16900460  _ 1357 2.

365

Mpumumaem Ag = Ax = 1362 mm* (2 @25 +
+1@22).

MNMpumep 27. Zaro: KOJIOHHA MHOIO3TaXHOTO paM-
HOro Kapkaca C CCUEHMEM pa3MepaMu b = 400 mm,
h = 500 mm; a = a' = 40 MM; GeToH TAKENBIT Knacca
B25 (Ep = 2,7 - 10* MIlIa); apmarypa cHMMeTpHuHas
Knacca A-IIT (Rs Rsc=365MIla; Eg=2 - 10° MlTa) ;
NpOAOJIbHbIC CHIIBI H H3THGAIOIHEe MOMEHTHI B OIOPHOM
CEUEHMH KOJIOHHBI: OT IOCTOAHHBIX H IJIMTENBHBIX
HArpy3oKk Ha mepekpertuax N; = 2200 xH, M; =
= 259 kH-M; oT BeTpOBBIX Harpy3ok Ny = 0, Mg, =
= 53,4 xkH-M; KpaTKOBpEeMEHHble Harpy3KH Ha mnepe-
KPbITHAX OTCYTCTBYIOT; pacyeTHasd UIMHa KOJIOHHBI
Io =6Mm.

Tpebyerca onpeneyNTs IUIOMAADb CEYCHHA apMaTyphI.

Pacuer hy=h—a= 500 — 40 = 460 mm.
TocKoNbKy HMMeeTCa YCHIHE OT BETPOBOR Harpy3KH,
upoBepum ycioshe (1) . IIns 3Toro BeMHCIHM:

ho—a'
=M =M +N; 02 =

0,46—0,04

= 259+ 2200 = 721 kH - m;

M= M+ Mg, = 259 + 53,4 = 3724 xHm;

N = N;= 2200 xH;
My=M, = M+N"°"" =
= 322,4+2200 -‘ﬂg'i’f’ﬁ = 7844 xH -m.

Tak kak 0,82 My = 082 - 7844 = 643 xHm <
< My = 721 xHwm, ycnosne (1) He BRIMONHAETCA
H pacyeT MPOH3BOMHM JBAXbL: MO CIy4aio ,a” — Ha

OefiCTBHE NJIMTENbHBIX M TOCTOAHHBIX Harpy3oK NpH
Rp = 13 MIla (1. €. IpH 7p, = 0,9) u no ciyyarwo
»0” — Ha meficTBHe BceX Harpysok npu Rp = 16 MIla
(1. . npH 7}, = 1,1). Pacuer npousBopmtcs st onop-
HOTO CeYeHus.

Pacyer mo cnyvuamw ,a”. Tak kak lo/h =
= 6000/500 = 12 > 4, cornacHo n. 3.54, cnefyer yuu-
TBIBaTh HpOruG KonoHHbl. OfHAKO, coriacHo n. 3.56,
I KOJIOHH MHOTO3TaXHbIX pam ko3dpduumesr n,,
BBOMMMBI#f Ha MOMEHT M) OT HarpysoK Ha HepeKpbl-
THAX, NpHHMMaeTca paBHbiM 1,0, a mMomeHr M) =
= Mgy OT BETPOBBIX Harpy30K B HaHHOM pacyeTe He
YUHTBIBAeTCA, IIOITOMY paCueTHBIA MOMEHT paBeH
M= M,n = 259 xkH-m.

PacueTHags mpomonbHas cwia paBHa N = Np =

= - Mo 259:10°  _
2200 xH, otcroma ep N 2200 - 10°
h__ 500 _
=118 MM >e, = 30" 30 ~ 16,7 MM. OcraBnsgem

= 118 MM.
l'lo dopmyne (111) ompepenum e = ey + (hy — aﬂ/
[2= 118 + (460 — 40) /2 = 328 mm.
HeoGxomiMoe apMHPOBaHME ONpPEAEIIMM COTJIaCHO
1. 3.62. BbolyHCIMM 3HAYECHHA:

N _ _2200-10°

ay = = = 0,92;
Rpbh, 13 - 400 - 460
Ne 2200 - 10° - 328
= = = 0,656;
o1 T RybhT 13 - 400 - 4607

’

5= -2 %= 0,087.

ho
H3 TaGn. 18 Haxomum £ 0,604.
Tax Kak a, = 092 > {5 = 0,604, 3HaueHne A5 =
A onpeneJmM 1o tpopMyne (113). Onsa aroro mo

q)opmynaM (114) u (109) BEMHCAMM 3HAYEHAR &, M £ :

amy — (1 — ap/2)

g =

1-5
~ 0,656-092(1-0,92/2) _ (74
1 — 0,087 T
£= an(l — R) +205R _
1—&R +20

0,92(1-0,604) +2:0,174-0,604 __ (777,
1—0,604+2-0,174 ’

_ o _ Rpbhy o, —E(1—E2) _
As=As= Ry 1-6
_ 13-400-460  0,656-0,772(1-0,772/2)
365 1 - 0,087

= 1304 mm2.
Pacuer mo cayuam ,6”. Cornacro n. 3.54

onpeneNnM Kosdpduument 1 , 3a4aBasACh APMHPOBaHM-
HHEM, MOTyYeHHBIM H3 pacyeTa 1o CIIyvalo ,,a”, T. .;

24, - 2-1304 = 0013;
bh 400 - 500

p=

=1+1 = 1,92

_ My
1= 1+8 7844
[B= 1,0, cM. Tabn. 16] ;
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M__ 3224-10°
N 2200 - 10°

146,5
500
=05 -0014/k ~001R, =05-0,01-12-001X
X 16 = 0,22, npusnmaem 6, = eo/h = 0,293;

= 146,5 mm.

€y =

Tak xak ey/h = = 0,293 > be,min =

E; 20-10%
= — —— 0,096
pa=p—p — =008 oG
o popmyne (93) onpepenum N,:
011 o
_ 1,6Epbh 0,1+5, .
cr
(lo/m)? 3¢,
ho —a’ V| _ 1,6-2,7-10*-400-500
+ = 2 2
Mo ( 7 ) 12 X
0,11 +0,1
0,1 +0,293 +0.096 X
3.1,92 ’
2
X (—@i"—") = 8021-10° H
500
otciona K03 (pHLMeHT ) paBeN:
p=— = 1 =1,38.
1N | _ 2200
Ner 8021
Cornacro n. 3.56, kosdpduumenr n = n, = 1,38 yM-

HOXAETCA Ha MOMEHT OT BETPOBBIX Harpysok M
= My, a xoapdunuent n, = 1,0, nosromy MOMeHT
C yueTOM Nporua KOJIOHHEI PaBeH:

M=Myn, +Mpmy, =259 -1+534.138=
= 332,7 xkH-Mm.

HeoBxogumoe apmupoBaHue onpefenum COTIIacHO

1. 3.62 aHaJIOTMYHO pacyeTy 1O CYYamw ,,a”, pUHEMAs
= 16 MIla:

hg—a'  3327-10°  460—40
e= ¢yt = 3 + =
2 2200 - 10 2

N  _  2200.10°

=361 MM;  0p = - =
" Rpbhg 16 - 400 - 460

=047, a,, = D -
Ry, bh}
2200-10° -361 _  sgg.
16 - 400 - 460°

W3 a6, 18 Haxomum £ = 0,55.

Tak Kak o, > &g, 3HaueHue Ag =
dbopmyne (113):

A; OHpEMACITHM 1T0

Qg — o (1 — 0nf2) -
1-86

— 0,586-0,747(1 — 0,747/2) _ = 0,129;

1 —0,087

as=

74

an (1 —ER) +2a5kp -
1—¢R +2a

_ 0747(1—0,55) +2-0,129 - 0,55
1-0,55+2-0,129

E:

= 0,675.

Orxcrona

. _ Rybh
Ag=Ag=—L=2

~5Q-82) _
R; 1-5

_ 16-400- 460 0,586-0,675(1-0,675/2) _
365 1-0,087
= 1228 mm® < 1304 mm>.

OkoHuatenbHO mpumMMaeM Ag = Ag = 1362 mm?
(2025 +19022) > 1304 mm?.

Tipumep 28. Jano: cevepne 31€MeHTa pa3sMepaMH
b = 400 MM, 7 = 600 mMm; GeToH TsXKeNbll Kacca
B25 (Rp = 16 MIla npu 75, = 1,1; Ep = 2,7 X
X 10* MIla); apmarypa xnacca A-Ill (R; = Rge =
= 365 Mlla; £5 = 2 - 10° MIla) pacronoxeHa B ceye-
HMH, KaK NOKAa3aHO Ha YepT. 46; NMpOJOJNbHBIE CHIIBI H
u3rnGaroupe MOMEHThI: OT BCeX Harpysok N = 500 kH,
M = 500 kH-M; OT HOCTOAHHBIX M JIMTENIbHbIX HArpy-
sok N; = 350 xH, M; = 350 kH-M; pacuetHas muHa
lo = 10 M.

TpeGyerca NPOBEpUTH NPOYHOCTD CEUCHHA.

4928 Ast = 1972 mm?
< /
FER NS B 7
o o "")
2 4 2 Al
4025 | / yal R
49028 \ s )
NS Ss][
M M > Ast=1473mm? {
400 <
A ———ip

Yepr. 46. K npumepy paciera 28

Pacuer NPOH3BOJMM COITIACHO II. 3.63. Ipunu-
mat Agy 1= 491 mm® (@ 25), mp = 2 M Agror =
= 6890 MM® (8 @28 + 4 B25), HAXOAMM IVIOWIATH ap-
maTypsi Ag H Agp:

Ag=Ag 1(m+1) =491 (2+1) = 1473 mm?;

Ag = Ag101/2 — Ag = 6890/2 — 1473 = 1972 mm?.

U3 yepr. 46 umeema; = 45 MM, Torna &, = —ih‘—— =

45
=500 0,075.

Tak xak lo/h = 10/0,6 = 16,7 > 10, pacuer npous-
BOAMM C yyeToM mnporuba 3jeMenTa corjfacho m. 3.54,
BeIMCHAs 3HaueHHe N, o dopmyne (93).

Jina sroro onpegemm:

_ M, M+ Ny(hj2 —a) _
fi=1 +h M, =il M+N(h2—a,)

350 + 350(0,6/2 — 0,045) -

500 + 500(0,6/2 — 0,045)
[8= 1,0 (cm. 1261. 16)];

=1+1



= M/N = 500/500 = 1 m.

Tak xak ey/h = i 1,67 > 8¢, min = 0,5 —

0,6

— 0,01/y/h - 0,01Ry, npugumaem 8o = eo/h = 1,67.
3HaueHue & (—110;—“-) ONpenenuM KaK Is ceue-

HH3 C apMaTypOH, pacnoIOXEHHOH IO BBICOTE CEUeHUS,

cormnacwHo . 3.54:

ho—a )2 A +Asl/3 E; 2 _
=2 ——(1-28 =
Ma( - - o (1=28)

1972+1473/3 20 -10°
400 - 600 2,7-10*

X (1-2-0,075)2 = 0,11.

Orcionma
0,11 +0,1
1,6 Epbh 0,1 +8,
cor = r— +
YOM 3¢,
‘2 4 . .
+I101( ho—a) _ 16-27 102 400 - 600 x
16,7
0 10+11l 67 *0.1
—_— 40,11 /=5271-10* H=
3-1,7
= 5271 xH.
Koadduument n paBen:
n=—o1 = L - 1,105
1— N 1— 500
N, 5271
OnpeneniM BENMYUHBI:
_ RsAxI -
Qg = —————————— =
Rpbh(0,5—6)
_ 365 - 1473 = 0.329:
16 - 400 - 600(0,5-0,075)
R A 365:1972
g = ——L—= =0,187;
Rybh 16 - 400 - 600
3
apy =~ = 500.10° __ o,
Rybh 16 - 400 - 600
W3 1abn. 18 Haxomnm w= 0,722 £g = 0,55.
op, tag 0,13 +0,329
Tak kak £ = = =
1+ 20/ @ 1+2.0,329/0,722

= 0,24 < &g = 0,55, NPOYHOCTD CeYeHHs NMPOBEPUM H3
ycnosua (117) :

£, =&/ w=0,24/0,722 = 0,332;
Rpbh* [0,55(1 —§) +ag(¥; —6,)(1 —§;, —8;) -
—0,05ag%. +ag (1 —28,)] = 16 - 400 - 600% X
X[ (0,5 -0,24(1 — 0,24) +0,329(0,332 — 0,075) X

X (1-0,332-0,075) —0,05 - 0,329 - 0,332% +
+0,187(1 —2-0,075)] = 688 - 10° H- MM =
= 688 kH-M > Negn= 500 1,105 = 552 xkH-m,

T. €. MPOYHOCTb CeueHUs obecneyeHa.

Hpumep 29. Jano: ceveHHe KOJIOHHBI pa3sMepaMH
b = 600mMM, n = 1500 mm; GeroH Tsxenbif Kiacca
B30 (R;, = 19 MIla npn 7,, = 1,1); apmarypa Kiacca
A-Ill (R; = 365 MIla) pacronoxeHa B CeYeHMM, KaK
TOKa3aHO Ha uepT. 47; MpoHONbHble CHIBI H H3rubaio-
1e MOMEHTHI, OllpefiefieHHbIe U3 pacyeTa pamsl 1O Je-
dopMupoBaHHO# cxeMe: OT BCeX Harpysok N =
= 12 000 xH, M = 5000 xH-M; OT NOCTOAHHbIX H U~
TeNbHbIX Harpysok N; = 8500 xH, M; = 2800 xH-wm;
pacyeTHasA [jIMHA KOJIOHHBI B IUTOCKOCTH M3ru6a [, =
= 18 M, u3 mwrockocTd M3ruba /o = 12 m; daxTHyec-
Kas JIMHAa KOJIOHHbI [ = 12 M.

Tpebyerca NpoBepUTH NPOYHOCTH CEYEeHMA.

2 7032
- ¢§ "
51_1; ¥
5628 ERIE
¢ // /
[~ .
ST+ g Ast=S03m As1-3695 Mu®
— 2
o
S+
%
o1y
§:.——A
S
2 7032

Yepr. 47. K npumepy pacuera 29

PacueT B MINOCKOCTH H3TUGAa NpoH3-
BOZQHM COT/IacHO M. 3.63.

Mpumnmasn Ag, ) = 615, 8 mm* ( @28), = Sn
Agor = 17 417 Mm® (14 ®32 + 10 @ 28), Haxonum
WIowWaay apmatypbl Ag u Ag: Agp = Agy g (mp+1) =

= 615, 8(5 + 1) = 3695 Mm?;

ATAT 3695 = 5013 mwe”.

LleHTp TsKECTH apMaTypbl, PacHONOXEHHOH y pac-
tanytoi rpamu (7 @ 32), OTCTOMT OT 3TO#l rpaHM Ha
PacCTOAHNH

Aoy = s,tot
st )
— ASI =

5 . 50+2(50 + 100)

a = =179 MM,
5+2
Toraa
_a = 79 -
5= 1500 ~ 0053
OnpenenuM BeJTHYUHDBI:
RsAsl
gy = ————————— =
Rpbh (0,5 -8,)
_ 365 - 3695 — 0,176;
19 - 600 - 1500(0,5 — 0,053)
RsA 3655013
= — = = 0,107;
Rpbh 19 - 600 - 1500
1200 - 104
oy = =N = 1 ___ 0702,

Rpbh 19 - 600 - 1500
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W3 1a6Gn. 18 Haxomum w= 0,698 u £ = 0,523. Tax

xak £ = —Smreg 070240176 _

1+2ag/ w 1+2.0,176/0,698
= 0,584 > &g = 0,523, NpOYHOCTH CeveHHs: MPOBEPHM
u3 ycnosusa (118).
JinA 370r0 BHIYMCHUM:

£ R = £R/ @ = 0,523/0,698 = 0,75;

anRr = R tag (28R — 1) = 0,523 +0,176X
X (2-075~1) = 0,61;

amr = 055r (1 ~£R) +ag(t, g — 6;)X
X(1~-&Rr—581) ~0,050ts1212R tog (1 -268,) =
=0,5-0,523(1 - 0,523) +0,176 (0,75 — 0,053) X

X (1-0,75 -0,053) ~0,05-0,176 - 0,752 +
+0,107(1 - 2-0,053) = 0,24;

g =1+ RsAs t0: - 365-17417 _
g Rpbh 19 - 600 ~1500

= 1,372;

—Q,
Rybh* opmp 21 =01 _ 19 600 15002 - 0.24 X
@®ng — OpR ’

X L3T2=20702 5413 . 108 Hogy =
1,372 - 0,61
= 5413 kH-M > M = 5000 kH-Mm,
T. €. MPOYHOCTh CEUEHUS B IUTOCKOCTH M3ruGa obecne-
YeHa.

Pacuer H3 HINOCKOCTH H3T H6a Tax Kak
pacueTHas [UIMHA H3 IUIOCKOCTH M3ruba ly = 12 M M
orHowenue lo/b = 12/0,6 = 20 3HaYMTENBHO MpEBbLI-
waer otHoweHne lo/h = 18/1,5 = 12, cooTBercTBY!lO-
1ee pacueTy KONOHHBI B IUTOCKOCTH H3rHGa, COrflacHO
n. 3.51, cnegyeT paccUMTbIBaTh KOJIOHHY M3 IUIOCKOCTH
H3ruba, IPHHAMARA IKCUCHTPHCHTET € PaBHBIM Clyuaid-
HOMY 3KCUEHTPUCHTETY €. [Ipu 3TOM 3amennmM 0Go3Ha-
venms i ¥ b coorpercTBenHO Ha b # A, T. €. 32 BbicOTY
CeueHMA NMPHHHMAEM €To pa3sMep M3 IDTockocTH h3ruba
h = 600 Mm.

IlockonpKy cClyvafiHbIH SKCUEHTPHCHMTET, COTJIACHO

=_h__ 600 _ A
n. 3.50, paBen ¢; = 30 30 20 MM > 500
= —1—2-6%8—0—— uly = 12 M <20k, pacueT IpoH3BOOMM COT-

nacHo 1. 3.64.
Mnowanp ceueHUsA MPOMEXYTOUHBIX CTEPIKHEH, pac-

TIOJIOEHHBIX MO KOPOTKHM CTOPOHaM, paBHa Ay jns =

A 17 417
= 4826 MM (6 @32). Ilockombky ———S?»J'—o—'- =—5—=

= 5800 mm* > Ag int = 4876 Ml Ha= S50mm<
< 0,15k = 0,15 - 600 = 90 MM, B pacueTe HCIONb3yeM

1abn. 27 (pasn. A). U3 1a6n. 26 u 27 npu

_ 8500 _ b - =
= 13000 0,708 u A 20 naxopuM ¢, = 0,674

! “’;” - 0’77'a _ ReAgor 365 -17417
HANEHHE & = T Rybh 19 - 600 - 1500
= 0372<0,5.
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Tlo dopmyne (120) onpenennm odpduimens ©:
¢ =@ +2(Pgp — ¥p) s = 0,674 +2(0,77 - 0,674) X
X 0,372 = 0,746 < ¢, = 0,77.

ITpoBepum ycnosue (119):

P@(RpA +RyAs 101) = 0,746(19 - 600 - 1500 +
+365-17417) = 17 500 xH >N = 12 000 kH,

T. €. MPOYHOCTH CEYCHHA U3 IIOCKOCTH M3ruba obecne-
yeHa.

Mpumep 30. Jano: xononna cevyenrem 400X400 mMm;
pacueTHas NjiHHAa paBHa daxtiueckoi I = Iy = 6 m;
Getou TAXensid knacca B2S (Rp = 13 MIlanpu 7, =
= 0,9); npomonsHas apmarypa knacca A-Ill (R, =
= 365 MIla); neHTPaNBHO-NPUIOKEHHBIE NPONOIIBLHEIE
CHWIbI: OT MOCTOAHHBIX M JUIMTENBHBIX HArpysox N; =
= 1800 xH; oT KpaTkOBpeMeHHO#H Harpy3kH Ny =
= 200 xH.

Tpebyerca onpenendTh IIOWAND CEYEHHA MPONONDL-
HO# apMaTypbl.

P a c 4 e 1, cornacso n. 3.50, npou3BomuM ¢ yyeroM
CIY4aHHOTO IKCUECHTPHCHTETA €4.

Tockomeky 4/30 = 400/30 = 13,3 Mm > ?:)'6 =

= 66%00? = 10 MM, C/TyuafiHBIH SKCICHTPHCHTET IPHHH-

MaeM paBHBIM €, = h/30, TOrga pacuer MOXKHO HPOU3-
BOOHTH coryiacHo n. 3.64, npusuman N = N+ Ny, =
= 1800 + 200 = 2000 xH.

M3 1a6n. 26 u 27 mia Txenoro 6erona upu Ny/N =
= 1800/2000 = 0,9, l,/h = 6000/400 = 15, npeano-
narag OTCYTCTBHE NPOMEXYTOUHBIX CTepMHedl Nph
a=4"< 0,15h,naxomum ¢, = 08 ¥ v, = 0,858.

IlpunuMast B NepBOM MApAGMIDKEHHH ¢ = @y =
= 0,858, u3 ycnopus (119) Haxonum

0 -
RsAs,tot = "",lg"“RbA = "2‘0’06:5'5'150'3—”"
— 13 -400 - 400 = 2331 - 10°> — 2080 - 10® =
=251-10° H.
RyAs 101 251 - 10°
= N = = 0’121.
Orciona o = 2080 - 10°

Hockoneky oy < 0,5, yTouHseM 3HaYEHHE ¥, BHIMHCIIAA
ero no gpopmyne (120):
Y=oy +2(Pg ~ ‘Pb) ag = 0,8 +2(0,858-0,8) X
X 0,121 = 0,814.
AHJIOTHYHO onpefenaeM
Redg 0t = -—39%—'1%&- 2080 - 10° = 377 - 10° H.

Tonyventoe 3HaueHHe Ry Ag ;o¢ CYUWIECTBEHHO Mpe-
BpIUgeT MPUHATOE B NepPBOM NpUGITHKeHUH, MOITOMY
eule pa3 YTOUHsIeM 310 3HaueHue:

2080 - 10° ’

¢ =0,8+2(0,858 - 0,8)0,181 = 0,821;

g =

103
Rydg 101 = —2—0-%%2-:(’——— 2080 - 10° = 360 - 10°H.



HockonbKy NonmyyeHHOE 3HaueHHe R¢Ag 1o OH3KO
K TPHHATOMY BO BTOPOM NpPHOIHXEHHH, CyMMapHYI0
IUIOILAb CEYCHHA apMaTyphbl PHHUMAaeM PaBHOI:

360 - 10°
AS tot = ——36—5—-= 986 MMz.
OxomuaTenbho npuuHMaeM Agror = 1018 mm?

(4218).

NPAMOYTOJILHLIE CEYEHWUA
C HECUMMETPUUHOH APMATYPOH

Mpumep 31. [Jawo: ceveHMe 3MeMEHTA pasMepaMH
b = 400 mm, h = 500 Mm; @ = a¢'= 40 MM; GeToH TA-
Xenvlit knacca B2S (Rp = 13 MIla npu 7, = 0,9;
Ep = 2,7 - 10*); apmarypa knacca A-lll (R; = R, =
= 365 MIla); upoponvHasg cuna N = 800 xH; ee
IKCHECHTPHUCHTET OTHOCHTSNIBHO UEHTPa TADKECTH GETOH-
HOTO ceueHust ¢, = S00 mm; pacuetHas jymHa Iy =
=48 M.

TpeGyerca onpemenuTh IIOWANM CEUCHHA apMary-
puSuS.

Pacuert hy = 500 — 40 = 460 mm. Tax xax
4 < ly/h = 48/0,5 = 9,6 < 10, pacueT NPOUIBOAUM
¢ yuetoM nporuba snemenra cornacuo m. 3.54. Mpu
3TOM, npeanonoxus, uro p < 0,025, 3uauvewue N,
ONpeNeNMM O YIPOWEHHOi GopmMyne

EpA 2,7-10%.400.
5 b — = 0,15 , 00-500
Uo/h) 9,62

=9110-10°H= 9110 xH.

ch = 0,1

KoaddumeHt 1 sbiuucnum no dopmyine (91):
1 1

n= = =1 ,096.
1— N 1— 800
Ny 9110
3HaveHHe e ¢ yueTom nporuba 31eMEHTa paBHO:
e=eynt ho—a_ _ 500 - 1,096 +460;40 = 758 mMm.

Tpebyemyio mIowafb ceueHHsi apMaTypbl S'u S on-
penemam o dopmynam (121) u (122):
A= Ne — 0,4R; bhi
T Retho - df
_ 800-10°.758-0,4-13-400-460>
365 (460 — 40)

= 1085 mm® >0;

_ 0,55Rpbho—N

= +4; =
s R, s
3
~ 0.,55:13:400:460-800-10° , ;085 = 2498 mu?.
365
o A+ A _ _2498+1085 _
OCKOIley M A 400 500

= (0,018 < 0,025, anaqemmA s uAs He YTOUHAEM.
IIpmmmaeM Ay = 1232 mM* (2 @ 28), A
= 2627 Mm? (2 032+ 1336).

]

3JIEMEHTbHl C KOCBEHHbIM APMUPOBAHHUEM

Mpumep 32. Jano: KONOHHA CBA3EBOro Kapkaca C
pa3sMepaMH CeYeHHs M PacloNIOXXKeHHEM apMaTyphl 1O
uepT. 48; GeroH TaXenbll Knacca B40 (Rp = 20 MIla
apu Yy, = 0,9; Rpger = 29 MIMa; Ep = 3,25X
X 10° MIla); npomonbHas apmarypa knacca A-VI;
CeTKH KOCBEHHOrO apMHPOBAaHHS M3 CTepXHEH Kiac-
ca A-lll, nnamerpom 10 MM (Rg xy = 365 MIla), pac-
MOJIOKEHKBbIE ¢ IaroMm § = 130 MM o Bceil myMHe KO-
TIOHHBI; NMPOROJIBHAS CWIA MPH Vg > 1,0: ot BCcex Har-
py3ok N = 6600 xH, oT NOCTOAHHBIX H JUTHTENBHBIX
Harpy3ok Ny = 4620 xH; T0 %e, mpu Y= 1L0:N=
= 5500 xH n N; = 3850 xH; HayanbHbLi 3KCUHEHTDH-
CHTET HPOIOJIBHOM CHIIbI €9 = €, = 13,3 MMm; pacueT-
Hast [UIHH3 KOJIOHHBI [y = 3,6 M.

TpeGyerca npoBepUTb MPOYHOCTH KOJIOHHBI.

400
bes =35
o o 9 bo25
< /- AR’y
/. I
g ]
s (e
2 W00 1 75 1 75 1§ 700 "
5
§;§, d| |
ﬁ |
II N s
i q - B INGES
‘5 N N X aN é’
o NN\ 6925 N\

Yepr. 48. K npumepy pacuera 32

P a cuer. [IpoBeprm NmpOYHOCTH CEUEHHMS, 3aKili0-
YEHHOT'O BHYTPH KOHTYpa CETOK, C y4e TOM KOCBEHHOTO
apMupOBaHMsa coriacHo 1. 3.57. PacueTHble pa3sMephl
ceyeHHst hor = bor = 350 mm. Ilockomsky lo/hef =
= 3600/350 = 10,3 < 16, KOCB€HIH0¢ apMHPOBaHHE
MO)KHO YYHTBHIBaTh IIPH pacyeTe, [IPH HTOM CIIEAYET ydu-
ThIBaTh NpOrub KONOHHBI cornacHo mm. 3.54 m 3.58,
T1aK KaK lo/Her > 4.

Npunaman lo/cor = lo/hey = 10,3 m h =
= 350 MM, nonyyum

hef =

be,min = (1 ~0,1 zg———(} )-— 0,01Rp =
e
=0,5+0,01-10,3(1 -0,1+10,3) —0,01-20=
= 133
=0,2 hef= —= .
97 > eo/hes 350 0,038

CrnenoBatensHo, npunumaeM 8, = 8¢ min = 0,297.
IockonpKy npoMexyTOUHbIE CrepXHH TpPOAONbHON
apMaTyphl pacnoiaralorcs B Kpa'dHHX 4eTBepTAX pac-
CTOAHAA MEXNY KpaillHUMH Cep)XHAMM, PpaBHOIo

h—2a, =350 — 2 - 22 = 306 M [58w<&=

= 76,5 MM (cM. vepT. 48)] » COFJIACHO NPHMEYAHHIO K
0. 3.63 npuHMMaem apmatypy S S'kax COCPEJOTOYCH-

77



Hy!0 1O JIMHUAM HX LUEHTPOB TAXectH. Torpa, yuMTbi-
Bas, UTO BCe CTEp)KHH OMHAKOBOIO AMaMeTpa, HMeeM:

. 2.58
a=a=

+22 =41 mm;

ho=h-—a= 350~ 41 =309 Mm.
Koadduunenr ¢; onpegenum mo dopmyne (94),

npunumasn f = 1,0 (cm. Ta6n. 16) u M _ N
M, N
— 4620 _ 0.7:
6600 o

¢,=1+ﬁ—’:’”1:’—=1+1~o,7=1,7.

3uaueHue KpUIHUCCKOH cuiibl N, onpenenum Mo
dopmyne (93), npuHuMasn

Ag = Ay = 2945 mm® (6 D25),

Ag+Ay  E 22945
Ho = =
bh E»  350-350
4
x 19:10°_ _ 49
3,25 -10*

M YMHOXas IONy4eHHOE 3HaueHHe Ha KOI(PHIMEHT

I
¢1 = 0,25 +0,05 — & =0,25+0,05-10,3 = 0,764:
ef
01,40,
_ _L6Epbh 0,1+,
T ofh)? 3¢
ho —a'\? 1,6:3,25-10%-350-350
+ = e 2
Ha ( 7 > it 1037 X
0,1 +0,297 ol 2
X |—2 227 40,281 <_30_9_Iﬂ_) X
3.1,7 350
X 0,764 = 10 900 - 10*°H = 10 900 kH.
Koaddummenr n paBeH:
0= 1 = 1 =2,53.
LN | _ 6600
N,, 10 900

Orcropa, cornacHo dopmyne (111),

’
he —a
€ = €Nt ———=

= 13,3-253+ = 168 MM.

309—41
2
OnpenenuM npusefeHHyl0 NPU3MEHHYI0 WPOUHOCTH
Rp rea cornaco . 3.57.
Nipunuman A, = Ag, = 78,5 mm? ( P10), n, =
=ny =35Iy =1, =350 MM u Aef = herbes = 350 X
X 350 = 122 500 mm* (cM. uepr. 48), BHIYHCIIHM KO-

3¢ puumeHT

Ny Agxly + 1y Agyly _
Aefs

2-5-785-350

= S = (,0173,
122 500 - 130

Hxy =

78

TOrjga

BeyRexy | _O0173:365 .

Rp + 10 20 +10

1 1
= = =227
¢ 023+ 0,23 +0,21

Rb'red = Rb + ‘p[-lxyRs,xy =20+ 2,27 . 0,0173)(
X 365 = 34,3 MIla.

TlockonbKy 30ech NpMMEHEHa BbICOKONPOYHad apMa-
Typa Knacca A-VI, npuBefieHHOE PacyeTHOe COMPOTHB-
JIeHWe apMaTypbl CXKaTHIO ONIPEHE/MM COTIIacHo 1. 3.59:

As,tot = 2As = 2-.2945 = 5890 MMz;

_ As,tot Rp _
0 = 0842542 (1— o) = 08 + 25X
5890 (1 -2 )= 1,76 > 1,6.
122 500 100

INpuamaem 0 = 1,6.
83=1660 y=1,6-1,6-021=0,54.

W3 1abn. 25 A, = 2,04, A, = 0,77, R, = 500 MITa,
R = 815 MIla,

1+830

Rsc,red = Rse ————=
Torpga c, 14850,

=500 1%0.54:204 _ 545 Mpa < R, = 815 MITa.
1+0,54-0,77

[IpoynocTs ceyenuss npoBepum M3 ycnosusa (108),
ONpefesisAs BBICOTY CKaTO# 30HBI X = £/ mo dopmyrie
(110a).

Jins s1oro no ¢popmyne (104) onpenemm 3naueHue
w. MMockonbky 10uy, = 10 - 0,0173 = 0,173 > 0,15,
npunuMaem 8, = 0,15, Torna w = 0,85 — 0,008 R, +
+8, = 0,85 — 0,008 - 20 + 0,15 = 0,84 <0,9.

Onpenenum, cornacHo nn. 3.61 u 3.65, neob6xopu-
Mbie KO3pPHUMEHTB &, O, a; H Y., NpuHAB Ry =
= Rpred = 34,3 Mlla; oy, = 380 + 10004,
= 380 + 1000 - 0,54 = 920 MIla < 1200 MITa u R,
= Ry red = 742 Mlla:

Rpbhy = 343 -350 - 309 = 3710 - 10°H;

[T

3
oy = — N 6600:10° _ | g,
Rybhy 371010
- 2945
oo Res 15245
Rybhy 371010
[4
’_ RgcAs - 742.29‘§5=0,589;
Rpbh, 371010
o
wcz SC, U -
(2]
Rs(l— = )
= 920 = 4,776.

815(1_-91=8—14—-)



Orciona —_—

’ i
2
o+ Yeos — oy [os + Yeas — ay \

E= — 5 + \ 5 , +
—_—
+ Yo w= — 0,589 +4,776 - 0,647 — 1,78

2

+
2—»
_4/(?,589 + 4,7762- 0,647 — 1,78 ) +

TT4776 - 0,647 - 0,84 = 0,92.
3uauenue £R c 3ameHoit R Ha 0,8 R paBHO:

e w 084  _
1+08/Y, 1+08/4,776
=0,72<§ =092,

T . €. HCIONb30BaHHue popmynbl (110a) onpasuaHo;

x = thy = 0,92 - 309 = 284 mMm;

Rpbx (hg —0,5x) +RyeAs(ho —a) =
=34,3.350-284(309 — 0,5 - 284) +
+742 .2945(309 — 41) = 1154,5 - 10°H - m >

> Ne = 6600 - 0,168 = 1109 xH - M,

T. €. IPOYHOCTH CeYeHHs obecreyeHa.

IIpoBepUM TPELIMHOCTORKOCTb 3aLMTHOTO CJIOA KO-
JIOHHBI 2HAJIOTUYHBIM PacueTOM Ha AeHCTBUE CWIbI N =
5500 xH (mpu 7y = 1,0), npuxumas, cornacHo

360, Rp = Rpger = 29 MIIa, Ry = Rg ger =
980 MIla, Rse = 400 MITa, Oge,y = 400 MIla, w =
0,85 — 0,006 Rp ge; = 0,85 — 0,006 - 29 = 0,679 u
paccmaTpuBasi NOTHOE CEYCHHE KOJIOHHBI, T. €. b=h=
= 400 MM, 2 = a’= 41 + 25 = 66 mm, b, = 400 — 66 =
= 334 mm.

Kpurnueckyto cuity N, onpemenum mno ¢opmyse
(93), npurnmas lo/h = 3600/400 = 9, eo/h = 133/

=

i

/400 = 0,033, Semin = 05 — 0,01 ,;’ -
— 0,008 Rp ser = 0,5 — 0,01 -9 - 0,008 - 29 = 0,178 >
>epf/h,T.6.0¢ = 8¢ min = 0,178.

Tlpu onpenencHuM Ko3QQUUMEHTa ¢; YUHTBIBAEM
11

npofossHbie cibl N u Njnpu ¥ = 1,0, 1. e.

N 380 4, M
N 5500 o
torpay;=1+0,7=1,7;
Ag+ds
BT TRy
2 - 2945 19 - 10*

= = 0,215;
400 - 400 3,25 .10*

—O1 Lo
0,1 +8,

3¢,

Ve 1,6Epbh
cr (lo/h)2
he —a’ )’ _ 1,6-3,25 - 10 - 400400 ,
+p,a< =

92
_Oll .o 2
« | 0,140,178 +0215 ( 334 — 66 ) -
3.17 400

= 19900 - 10> H= 19 900 xH.

KosdduimenT 1 paBeH:
n=—At—e— = 138;
LN | _ 5500
Ner 19900
e=eon +_£'°__a_= 133 - 1,3g+£4:'ﬁ_—_-
2 2
= 152,4 mM.
IpousBemeM pacuer aHAIOrMYHO PAcyeTy Ha IpoY-
HOCThH:
Yo = = 1.05;
980 (l —— )
1,1
Rypbhg = 29 - 400 - 334 = 3880 - 10° H
_ 5500.10% _ .
@ = 3gg0. 105 4%
y= 2802085 _ 4.
3880 -10
3880 - 10°
’ 2 -
S=_°‘s+¢c°‘s"°‘n /O‘s"'%as—an) .
2 \ 2
el c————
T o= — 0,304+1,026-0,745—1,42 .
+lﬂ 0304+1,06.0,745-142 \*,
\ 2 /

—_—

+ 1,06 -0,745 - 0,679 = 0,912;

x = £ho = 0,912 - 334 = 305 mm;

Rpbx (ho — 0,5%) + RycAq(ho — a) = 29 - 400 - 305X
X (334 — 0,5 - 0,305) +400 - 2945 (334 — 66) =
=957,8 - 10° H-Mm = 957,8 kH-M > Ne =
= 5500 0,1524 = 838 kH-m,

T. €. TPEIIHHOCTOMKOCTh 3alMTHOIrO CJIosl oGecrneyYeHa.

IBYTABPOBBIE CEUEHUA

Tpumep 33. Jano: pasmepsl CEUYCHUA U PacIIONOXe-
HHME apMaTypsl — IO  9ePT- 49; GeTOH TAKENBIA Kiacca
B30 (Ep = 2,9 - 10* MIla; Rp = 19 MIla npu Ty, =
= 1,1); apmarypa kmacca Al (Ry = Ry =
= 365 Mlla); nnomam, ee IIONEPEYHOTO CEYEHHS
Ag = Ay = 5630 mm? (7 @ 32); NpOHONBHBIE CHIIBI
" narnﬁamume MOMEHTBI: OT IOCTOAHHBIX M JJIATEND-
HbIX Harpysok N; = 2000 xH, M; = 2460 xH-m;
oT Bcex Harpyszok N = 2500 xH, M = 3700 xH-m;
pacueTHasm [UIMHA 3NeMEHTa: B IUIOCKOCTH H3ruba
ly = 16,2 M, 3 wiockoctd usruba /o = 10,8 m; dak-
THYeCKas MyiMHa iementa /= 10,8 m.

Tpebyerca mpoBepHTh NPOYHOCTD CEYESHHS.
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Yepr. 49. K npumepam pactera 33, 34 u 39

Pacyer B nnocKOCTH narn6ﬁa. Ilpmm:
M3eM pacueTHyl) TONUMHY MOJKH paBHO# cpenHei
BBICOTE CBECOB Ay = hy= 200 + 30/2 = 215 mm.

BbIUMCIHM [UTowmas H MOMEHT HHEpUHH GETOHHOro
CeYyeHHA:

A =200 1500 +2 - 400 - 215 = 472 - 10> Mm*;

3
_ 200-1500° 4001-2215 +2-400-215 X

I
12
2
X _1_592. .,._.2_1_5_) = 1279 - 108 MM‘.
2 2
Pajmyc unepmu ce e;mai.-_l/_!._._l/1279-10° _
S PR < A 472-10°
= 520 MmM.

Tax KaK lo/i = 16 200/520 = 31,1 < 35ulofi > 14,
pacyer HPOH3BOMMM C y4eTOM NpOoruda sneMeHTa COr-
nacHo 1. 3.54, NpuHUMAsL 3HaYeHHe N, PABHBIM!:

2B, 2:2,9-10°:1279-10°

i 16 200°
28 270 - 10° H = 28 270 xH.
Kosxpouumenr 7 onpenenum mo dopmyne (91):

Nep =

7= 1 = 1 = 1,096.
LN | 2500
Nor 28 270

HenTp TAKECTH WIOLIAH apMATYPhl Ag U A; OTCTOHT
oT Onuxaiiuedl rpaHM Ha pacCTOAMMM 4 = a =
5-50+2:150
= —S———=="= = 79 MM, OTKyIa ho = h —a =
5+2 y 0
= 1500 — 79 = 1421 mmMm.
3xaueHHUe € ¢ yUeTOM fporuba nemMeHTa paBHO:

ho —a’ _ 3700-10°-1,096 .

e=eont

2 2500-10°
+ —112—15*—19— = 2293 mm.

Hponepfm‘ ycnorue (130) :
Rpbshy=19-600-215 = 2451 - 10°H=
= 2451 xH< N = 2500 kH,
T. €. pacuer MPOM3BOAMM KaK [JIA HBYTaBpOBOro
ceyeHud.
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ﬂHOlllaJll: CXaTblX CBE€COB NOJIKU paBHA:
Aoy = (bp—b) hp= (600 — 200) 215 = 86 000 mm?.
Onpenennm BbICOTY CXKaTOM 30HDI:
x _N-Rpdoy _ 2500-10°—19-86 000
Ryb 19 - 200

M3 1abn. 18 naxopuMm £ = 0,523, Tak xak x =
= 228 mMm < §g hg = 0,523 - 1421 = 743 mm, npou-
HOCTb CeYeHUA NIPOBEPHM K3 ycioBua (131):

= 228 mm.

h
Rbbx(ho -—5&—) +RpAgy (ho -—-—{—) +

+ Ry Au(ho — &) = 19 -200 - 228 (1421 -~2—22§—) +
215
+19 - 86 000 ( 1421 ~——2—-—) +365 - 5630X

X (1421 ~ 79) = 5847 - 10° H - mm = 5847 kH-M >
>Ne = 2500 - 2,293 = 5725 kHMm,

T. €. TPOYHOCTb CEYECHHA B IUTOCKOCTH U3ruba oGecrme-
yeHa,

Pacyer w3 nnocxocTu u3ru6a. Onpe-
JIe/IHM PalinyC HHEpPUHMH CEeYeHMA M3 IUIOCKOCTH H3rnba:

J=2:215-600°  1070-200° _
12 12
= 845 - 107 mm*;

, 1 845-107
V1 =|/._.___.__ 134 MM
=V a1V a0 MM

Tak xak rHEOKOCTs M3 WIOCKOCTH U3ruGa lofi =
= 10 800/134 = 30 3HauMTENBHO MPEBBIIAET THOKOCTH
B IWIocKocTH H3ruba lo/i = 31,1, cornacxo 1. 3.51 npo-
BEPUM NPOYHOCTH CEUCHWA U3 NIOCKOCTH M3ruba, npu-
HUMasl IKCUEHTPUCHMTET €y DaBHBIM CIY4afHOMY IKC-
NEHTPUCHTETY €g. BbICOTa CeyeHMA NPH 3TOM paBHa
h = 600 mm.

Ilockonbky cnyvaiiHblil SKCLUEHTPUCHTET, COITIACHO

n. 3.50, e, = 30 30 20 MM > 500
10800 _ =_h_
600~ 18 MM, npuHHMaeM ¢; = 30" YTO NIpH
ly 10 800

= g0 = 18 < 20 no3BoNAECT NPON3BOAATH

pacyer, COrnacHo n. 3.64, Kax is NPAMOYTOIBHOTO Ce-
YEHHS, He YuHTBIBas B ,,3amac” ceuenme pebpa, 1. €. npH-
HaMaa b = 2 - 215 = 430 mm.

Tlnomans ceveHUs NPOMEXYTOUHBIX CTEpXHEH, pac-
MONOXEHHBIX BAONb OOeuX NOJNOK, paBHa Aginr =
= 4826 MM? (6 @32), a IIOANE CEUEHUA BCEX CTEPXK-
Het Agror = 11 260 MmM® (14 @ 32). TNockonbky
Asrorl3 = 11260/3 = 3750 mm® < Agjnt =
= 4826 mm?, B pacuere Mcrombsyem Tabm. 27
(pasn. B). U3 rabn. 27 mia taxenoro GeroHa mpH
NyN = 2000/2500 = 0,8 u lo/h = 10,8/0,6 = 18 na-
xomum ¥, = 0,724,

3navenne o = RsAs tor ~ _365-11260

Rpbh 19-430-600
= 0,838 > 0,5. Cnepoparensio, ¢ = Yep = 0,724,
IpoBepuM ycnosue (119):
$(RpA + Ry Ag 10r) = 0,724(19 - 430 - 600 +

+365 - 11 260) = 6525 - 10°H> N = 2500 xH,




T. €. NMPOUHOCTb CEUCHHA M3 IUIOCKOCTH M3ruba oGecre-
yeHa.

Ipumep 34. Zano: pa3zMepsl CEYEHHA H PaCIIONOXe-
HMe apMarypbl — IO yepT. 49; GEeTOH TsKenbld KIiac-
ca B30 (Rp = 19 MIla mpu 75, = 1,1; Ep = 29X
X10* MIla); apmarypa cumMeTpuuHas wmacca A-IIl
(Ry; = Rge = 365 MIla); mpomonsHaa cwma N =
= 6000 xH; usrubarommit Momedt M = 3100 xH-M;
pacueTHasg [UIHHa OJIeMeHTa: B IUIOCKOCTH H3ruba
ly = 16,2 M, n3 wiockocti u3ruba ly = 10,8 m.

Tpebyerca onpenenuthb IWIOLaNb CEYSHMS apMaTyPhl.

Pacuer B nnockocTu uaruba Manpu
mepa 33 HMeeM: hf = 215 mm; hy = 1421 Mm; a'=
= 79 mm; N, = 28 270 xH.

Ilo dopmyne (91) onpenenum ko3pULUHEHT 7:

n= 1 = 1 =1.27.
LN | _ _6000
N, 28270
3HayeHne e ¢ y4yerom mporuba 3ne€MeHTIa DaBHO:
_ ho—a _ M _ ho—da _
e=eyn + > =N n+ )
6
3100-103 127+ 1420279 _ 130000
6000 - 10 2

HposepuM ycnosue (130):
Rbbfhf- 19.600 - 215 = 2451 - 10°H =
= 2451 xH < N = 6000 xH,

T. €. pacueT NPOH3BOAMM Kak I [IByTaBPOBOIO ce-
YEeHUA.
Hnomauh CKATBIX CBECOB MOTKH paBHa:

= (bf b) hf (600 — 200) 215 = 86 000 MMm?.
Onpen,emm 3HAYCHHSE Oy, Oy 5 , Qo> O 0> O

N 6000 - 10°
Oy = = = .
" Rypbh, 19 - 200 - 1421 Lk
3-
Gy = Ne2 _ 600010 13272 = 1,037;
Rpbh, 19 - 200 - 1421
A
0y = —Aov__ 86 000 - 0302;
bhq 200 - 1421
hg
QUm,op = oy | 1 — 2h, =
= 0,302 (1 _ _2£~> = 0279;
21421
_.a __719 _
5= e T = 0,055

M3 1abn. 18 Haxomum £g = 0,523.

Tak Kak & = @ — agy = 1,111 — 0,302 = 0,809 >
> gp = 0,523, miowans apMaTypsl onpenenum no ¢op-
myne (135). Has sroro mo ¢popmynam (136) u (132)

BBIYUCITAM 3HAYEHUA ag u &3 = ; :
0
= y —E(1 —£/2) — oy
o5 =
1-§
_ 1,037-0,809(1-0,809/2) -0,279 _ 0,292.
1-0,055

M3 1a6n. 18 Haxopum Y, = 3,0 4 w= 0,698,
as + Yo+ oy ~
2
_ _0,292+3.0,292+0,302—1,111
2

= 0,18;

o+ Ypag + ooy —ap

£, =— +

2
+}/( Qg + %"‘s 0oy —
2

+}/0,18% +0,292 - 3 - 0,698 = 0,602,

2
S ) *agy, w=—0,18 +

orciofa
AS=A;-= Rpbho 0y —§y (1-£1/2) — oy -
R; 1-6
- _19:200-1421
365
x 1.037-0,602 (1-0,602/2) —0,279 _ 557 "y
1-0, 055
Ipunumaem A = As = 5630 MM (7 @32).

Pacuer U3 mnockocT# H3ruGa MPOU3BOIMM aHAJIOFHY-
HO npuMepy 33.

KOJIbLEBBIE CEYEHA

lipumep 35. Jano: cedenme ¢ BHYTpEHHHM paguycoM
ry = 150 MM, HapyXHbIM — Fr, = 250 MM; GeToH TKe-
nbiii knacca B2S (Rp = 16 Mlla mpu v, = 1,1);
npoponbuast apmatypa knmacca Al (R = Ry =
= 365 MIla) ; mrowans ee ceueHus Ag ror = 1470 Mm®
(13 @12) ; npomonsHas cwia OT MONHOM Harpy3iu N =
= 1200 kH, ee IKCUEHTPHCHUTET OTHOCHTENBHO LEHTPa
TAXKECTH CeYeHMA C yuyeTOM NporubGa sjeMeHTa paBeH
eo = 120 mm.

Tpebyerca npoBepHTb MPOYHOCTH CEUCHH .

Pacuyer. BbuucIMM mIomags KoabUeBOro ce-
YeHHA
A=7 (2 —r) =314 (250 —150°) =

= 125 600 mm?
OTHOCHUTeNbHAA IUIOWIadb CXaTof 30HBI OeTOHA
paBHa:

E = N+RSAS,101' =
& RpA +2y7RsAs,tot
3 .
= 1200-10°+365:1470 = 0,502;
16-125 600+2,7-365-1470
— -2i-r2 _ 1502+250 — 200 v,

Tak kak 0,15 < &4 = 0,502 < 0,6, MpoYHOCTH Ce-
YeHHst IpOBEpUM U3 ycroBHA (138):

sinw €y +

(RpArm + RsAs,t0t7s)

+RsAs,tot"s(1 ~ L7%:4) (0,2+13E.:) =
= (16 - 125 600-200+365-1470-200) X
X sin (180°-0,502)

3.4 +365 - 1470 - 200X

81



X{(1-17.0502)(0,2+1,3-0,502) =
= 175,4 - 10° Hmm = 175,4 xH-M > Ne, =
= 1200 -0,12 = 144 kH-m,
T. €. HPOYHOCTH CeueHHs oGecrneyeHa.

KPYTI'JIbIE CEYEHWNSA

Tipumep 36. Jano: ceuenne pnamerpom D = 400 mm;
a = 35 mm; OGetoH TmKenbld kinacca B2S (Rp =
= 13 MIla npu 7, = 09; Ep = 2,7 - 10* Mlla);
npononbHas apmarypa knacca Al (Ry = Ry =
= 365 MIla; E; = 2 - 10° MI1a) ; niowans ee ceueHns
Agtor = 3140 mm® (10 $20) ; npomoNbHbIE CHIBI K H3-
rubajouie MOMEHTbI: OT IOCTOAHHBIX H JUIMTENBHBIX
Harpysok Ny = 400 xH, M; = 100 xH-M; or Bcex Har-
py3ox N = 600 xH, M = 140 xH-m; pacuetnas mymna
InemeHraly = 4 M.

Tpebyerca NpoBEPHTH MPOYHOCTh CCUCHHA.

Pacue 1. Boiuncnum:

nD?
wiowiank  Kpyriore  ceuemus A = o
=_3.:Ha:.’i@2_.= 125 600MM2;
PajMyC HHEpUMH CeyeHus | = %- = 4—21 =
= 100 mm;
rubKOoCTh eMenTa lo /i = ig)-oi- = 40> 14,

CnenoBarenbHo, pacyeT NPOA3BOIHM C YYETOM BITHA-
H¥A nporuba snemeHTa comlacHo n. 3.54, a 3HaueHue
N,, onpegenum no dopmyne (92). Hns sroro Bhi-
UHCIUM:

re=-B——a=20—_35=165my;
M, M+ Nyr
v, =1 1 =14+ S =
1=1+8 M, 1 ﬁM+Nrs
= 1+1-100#4000,165 _, (o

140+600-0,165
[3mece = 1,0 (cm. 1abn. 16)];

eo = M/N = 140/600 = 0,233 M = 233 mm.

23— 0,583 > bemin = 0.5 -
— 0,014/D - 0,01Rp, npunnMmaem b, = e,/D = 0,583.

MomenToi uHepuMy GeTOHHOTO CEYCHHA H BCelf apMa-
TYPbl COOTBETCTBEHHO PaBHBI:

j= D _ 314400

Tak kak eo/D =

= 1256-10° mm*;

64 64
Ag torr? - 1657
= Assots 31402 165 = 4274.10° we*;
E 2-10°
a= — = —= 74.
E»  2,7-10

Torma

__6,451,[ 1 ( 0,11

3 +0,l)+a13]=
2 Le Vol+s,

_64-27-10* [1256-106 ( 0,11 o )+
4000° 1,695 \ 0,140,583
+74-42,74 - 106] = 5505 - 10*H = 5505 kH.

Ner
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Koadduument 7 onpenermm no popmyne (91):
1 _ 1
1 -N_ 1500
N, 5505

TIpouHOCTb CeueHNA NpOBEpHM C NOMOLIBLIO rpaduKa
yepr. 41.

n= = 1,12.

3
o 3HaucHUAM @y = N __ 600-100 0,367,
ReA 13 -125600
_ RyAstor _ 365 -3140 — g _
%= R4 - 13155600 ~ 102 P
35

= 200 = 00875 Ha rpaduKe HAXOMUM &y = 0,51.

Tockoneky oy, Rp Ar = 0,51 - 13 - 12§ 600 - 200 =
= 167 - 10° H-mm = 167 kH-M > Ney = 600-0,233X
X 1,12 = 156, 6 kH-M, npouHocTs ceveHus obecmeueHa.

Tipamep 37. Tlo paHHBIM npHMepa 36 HeoOXxomumo
nonoGpath NPONONLHYI0 apMaTypy, NONb3YACH rpadu-
KoM uept. 41.
Pacuer. W3 npumepa 36 i= 100mMm, 4 =
125 600 Mm%, r; = 165 mm. Hockombky lofi =
4000/100 = 40 > 35, apMatypy nonbupaem c yue-
TOM BIHAHMA Nporu6a 3neMEHTA, BHIYUCIAA 3HAYCHHE
N, o popmyine (92).

B nepBoM nNpHGMWKEHMH NpHHAMAEM Agior =

= 0,01 4 = 1256 mMM?, otkynma I; = As ’2"' =
2
- 1253465 =17,1-10° mm®.
W3 npumepa 36 v; = 1,695, &, = 0,583, I = 1256X
X 10° mm?.
Torna 64E, 1 0,11
Nep= =242 [ ( - +0,1) +
I ¢, \ 01 +5,
C3
val| = 6,4-23; 10 [1256 - 108
000 1,695
O o) 474170108 =
0,1+0,583 >

= 0,0108(193,4 - 10° + 126,5 - 10°) =
= 3455 - 10°H = 3455 xH.

3naverme xodpoHuMEHTa 9 = ——-———I—T =
1~
1 Ncr
= —=121.
1 — 500
3455
N 600 - 10°

Mo 3HaveHMAM a, = RpA = 13.125600

=~ _Neon _ 600-10° -233-1,21

= 0,367, am

Ry Ar 13 -125 600 - 200
= 0,518 paxomum ag = 0,74, orkyna As ror = %X
x RoA _ 74 13125600 _ 5310w,
Ry 365

Hockonbky noMyYeHHOE APMHPOBaHKE CYILIECTBEHHO
NpeBLILIAET INpPHHATOE B I1EpBOM NPHOGIHIKEHHH
(Asror = 1256 Mm?), 3navesme Ag 0, = 3310 mn?
OIlpefieNneHo C ,,3aMacoM™, W €ro MOXHO HECKObKO
YMEHbILHTh, YTOUHHB 3HaueHHe N, .



Tpuaamaem Ag ror =
WPOH3BOAMM aHANOTHYHBIMH Pacuer:

2283 - 1652

= 31,08 - 10° mm*;

N, = 0,0108(193,4 - 10° +7,4 -31,08 - 10°) =

= 4573 xH,
n=— = 1,151,
_ 600
4573
1,151
Ilo 3nHaveHusam ay = 0,518 TR 0,493, a, =
= 0,367 n (II) = 0,1 Ha rpa(bm;e yept. 41 Haxogum
ag = 0,68.
As, 10t = 0,68 13:125600 _ 3047 p2.

365
TpumumaeM A ror = 3142 MM (10 @20).

JJIEMEHTHI, PABOTAIOIUE
HA KOCOE BHEHEHTPEHHOE CXATHE

Mpumep 38. Jano: npaMOYTONbHOE CeueHNE KOJIOH-
Hbl pasmepamui b = 400 mm, h = 600 mm; GeToH Taxe-
nbift wiacca B25 (Rp = 16 MIla npu 7,, = L,1);
npoponbHas apMatypa knacca A-lll (Ry = Ry =
= 365 MIla) pacronoxeHa B CEeYEHMM COITIACHO YEPT.
50; B ceyeHHH OIHOBPEMEHHO NEHACTBYIOT NMPOAONbHAS
cuna N = 2600 xH u nsruGaronme MOMEHTHI: B IDIOC-
KOCTH, HapajienbHo# pasmepy h,— M, = 240 xkH-m
H B IUIOCKOCTH, NApalieNbHoN pasmepy b, — M, =

= 182,5 xkH-M; mMomeHTbI M, H M, naum1 ¢ yyetom npo-
THOAa KOJIOHHBI.

Tpebyerca NpOBEPUTH IPOYHOCTD CEUCHHUA.

2032
X =400
367
333 ,
7 \\ I _éz 3
\¥ " 2420 gl lo
8 26
u 3 \\ 4 TR
< s | X
A
\ 8
. e/ \ 618
y 5 0 Yy
#( N
5 \/50
x 2032

Yepr. 50. K mpumepam pacyera 38 u 40

] — rpasmMua cxaTol 30Hm B nepBoM npubimxenmm; I/ —
OKOHYATE/IBHAS I'PaHHLIA CXKATOH 30HKI

123623310 = 2283 w?

P a c u e 1. [IpousocTs NpoBepuM corfiacko m. 3.74,
OcH cHMMeTpHH, NapaUIeNibHble pasMepaM 4 H b, 0603-
HAYMM COOTBETCTBEHHO X ¥ ¥ . Ompenenum npeaenbHbie
MoMeHTbl My 1 M° JIist 3TOr0 BBIMUCIHM pacnpenenel-l-
Hoe apwmponal-me Ag ¥ Ay, W3 uepr. 50 Ay,

=0,n, =0, A -8043MM (2 32), As1y=
= 3142 mm? (D 20),

M, b, 182,5 600

A = As1,x("x + 1)+(2Aso "Asl,x —A-"l»y) X
0,877
B 0+(2-8043-3142) — 227 _ -
1+8 1+0,877
= 605 Mmm?;
Ag or = 3845MM* (4D 32+2 @ 20);

= 1318 mm?,

Ilpu onpeneneHuH, cornacko 1. 3.63, momeHTa M_ ,
HeHCTBYIOLIEr0 B INIOCKOCTH OCH X, IPHHUMaeM: Ay =
= A,, = 1318 MM*; Ay = A, = 605MM*; b =
= 600 Mm; b = 400 MmM.

8, = a,/h = 50/600 = 0,083;

Ry,bh = 16 -400- 600 = 3840 - 10° H;

= RsAsI =
T RBh(05 — 6
»bh (0,5 —64)
365 - 1318 _
3840 - 10° (0,5 — 0,083)
A 365 - 605
a5, = Reds _ 36 603 = 0,06;
Ry bh 3840 - 10
. 3
g, =~ = K010 _ o699
R,bh 3840 -10
U3 1abn. 18 Haxomum w = 0,722, £ = 0,55.
Tacxax g = Sm* % _ 0677+03
1+2ag/w  1+2:03/0,722
=0534< Ep = 0,55, 3navenne M. omnpenenuMm no
E 0,534
ne (117), Boruucnus = 2. =" =
dopmyne (117), Boruucnus £, 0722

= 0,74:

M = Rybh*[058(1 —058)+ay(E, — &;) X
X(1—§ ~8;)—-005agtf+a,(l-28)] =
= 3840 - 10° - 600[ 0,5 - 0,534 (1 — 0,5 - 0,534) +
+0,3(0,74 — 0,083) (1 —- 0,74 — 0,083) —
—-0,05:0,3-0,74% +0,06(1 —2-0,083)] =
= 464,7-10° H- Mmm = 464,7xH - M.
Mpu onpenenenuu MomeHTa MY, nencrayxoluero B

HIOCKOCTH OCH Y, IpHHUMAEM: A = = 605 mm?
Ag = Ay = 1318 mm?; b = 400MM, = GOOMM,
5, = LI _50__—_0,125

h 400

83



_ RAgy _
% T Ry bn -
»bh(05 — 8;)
_ 365 - 605 = 0.153;
3840 - 10° (0,5 — 0,125)
RA 365 - 1318
oy = —% — = 0,125.
Ry bh 3840 - 10
+ 0,677+0,
Ta ax § = —i— 2o 23

1+2a,/w  1+2:0,153/0,722

= 0583 > £, = 0,55, sHaverne M; OMpeneNHM N0
dbopmyre (118), BerumMcIuB:

a, = 1+ RiAs tor  _ 365 -3845
" Rpbh 3840 - 10°

£ 0,55
= 1,365; &R = ,:,L = o = 0762;

pr = 05Ep (1~ Ep)t ag(f1r —81) X
X(1— £,p — 8;) —0,05agéip + oy (1—-28,)
=0,5-0,55(1 — 0,55)+0,153(0,762 — 0,125) X
X (1 - 0.762 — 0,125) — 0,05 - 0,153 - 0,762% +
+0,125(1 - 2 - 0,125) = 0,224;

o, = ErtagQREir — 1 =
- 0,55 +0,153(2 - 0.762 — 1) = 0,63.

a,, — &
y " Qpg — AR
1,365 — 0,677
= 3840-10% - 400.0,224 —————— =
1,365 ~ 0,63

=322-10°H -mm = 322xH - M.

Ry A 104
R, bk

CeucHHA NMpOBEpHUM MO rpaduikaM uept. 42, a, 6, cOOT-
BeTCTBYIOIHM o = 0,2 u a; = 0,4. Ha oGonx rpadurax
TouX: ¢ Koopmmaramu M,/ MY = 240/464,7 = 0516
n M /M? = 1825/322 = 0566 nexur BHYTpH
ofnacTH, OrpaHMYeHHOHl KPHBOH, OTBevalolueli Napa-
Mme1py a,, = 0,677, H ocAMY KOOpHMHAT.

CnenoBatenbHo, MPOYHOCTH CeYeHHA obecneucHa.

TMpumep 39. Hano. ceyeHue KOMOHHBI, XaPAKTEPHUC-
TAKA MATepHANOB M 3HayeHKe NpPOJONBHOM CWIbl OT
BCeX HarpysoK — M3 mpumepa 33; B ceueHHM OJHO-
BpeMeHHO [eficTBY10T u3rubaiomue MOMEHTbl B IUIOC-
KoCI¥ , napaulesbHoR pasmepy h, — M, = 3330 kH - m
M B JUIOCKOCTH, NapalienbHO# pasmepy b, — M, =
= 396 kH-M; moments: M, u M, paHbl ¢ yyeTom
nporu6a KOJOHHEI.

Ilockonpky %, = = 0,365, HpowHOCT

g e6yerca MPOBEPUTH [IPOUHOCTD CEUSHHUA.

P i c ue 1, I[IpoyHocrs npoBepuM cornacHo m. 3.75.
Onpe;lenuv IpepenbHblit MoMeHT MY, melicTByionmit
B IDIOCKOCTH OCH CHMMETpHH X, IPOXOMALLEi B pebpe.
CornacHo npumepy 33, npaBast yactb yorosusa (131)
paBna 5847 xH - M, Torna
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N(ho =~ a') _

M = 5847 -
2
= 58472500 A21-0079 _ 41700 H -

IpenenpHbli MOMEHT My", OeicTByIOmmMiA B Wioc-
KOCTH OCH CHMMETpPHH Y, HOPMaTbHOH K pe6py, olpe-
HelTAM KaK [J1f IpAMOYTOJILHOTO CeYeHHsA, COCTaBIICH-
HOTO U3 BYX TIONOK, cornacHo i1 3.63. Torma,cornacko
uepT. 49, umeeM: £ = 600 Mm; b = 2 - 215 = 430 MM.
OnpesienniM  pacnpeneneHHOE apMHpOBaHHe Ag H
Ag:

Ay = 8043mM* (@32); ny=3;
A 1or = 11260 Mm* (14 & 32);
Ag = Ag (ny +1) = 804,3(3+1) = 3220 Mm*;
Ag = Ag 10/2 — Ag = 11260/2 — 3220 =
= 2410 mm>.
U3 1a6n. 18 Haxomum w = 0,698 u £, = 0,523.
Ry bh = 19 - 430 - 600 = 4902 - 10% H;
8, = a,/h = 0,083;

a, = RsAsI =
sl
Rybh(0,5 —8,)
= 365 - 3220 = 0576;
4902 - 10° (0,5 — 0,083)
N -10°
ay, = o 250010 _ o
Ry bh 4902 - 10°
R.A 365 - 2410
o= 5 = = 0,179;
Ry bh 4902 - 10°
: a,, + oy 051+0576
1+204/ @ 1+2-0,576/0,698

= 041< §p = 0,523.

3navenwe M) ompenenum mo ¢opmyne (117),
£ 041

My = Ryoh*[055(1 - )+ ag(k — 8,) X
X(1—% —8)~005aytf + a,(1-28,)]=
=19 -430-6002[ 0,5 -0,41(1 —0,41) +
+0,576 (0,59 — 0,083) (1 - 0,59 — 0,083) —
-0,05-0,576 - 0,59 +0,179(1 — 2 - 0,083) | =
= 1029 -10° H-mM = 1029 xH - m.

IlpoBepUM NPOUHOCTb CEUCHHS, NpuUHMMas b =

= 200 mMm, 2 = 1500 mm.
MockoneKy a, = Rols ror _ 36511260
S Rybh 19200 - 1500

= 0,721, npoHOCTs CeueHHA TPOBEPUM MO rpaduKam
uept. 44, 6, 6, coorBercIBYIOIMM & = 0,6 n g = 1,0.

Ha o6omx rpaduxax Touka ¢ KOOpAMHATAMH
M /M? = 3330/4170 = 0,8 nMy/M)‘,’ = 396/1029 =



= (0,385 nexxMT BHYTpH OGJIacTH, OrpaHHYEeHHOW KpH-
BOW, OTBeyalOluedl NMapamerpy a«,, = N/(R,bh) =
= 2500 - 103/ (19 - 200 - 1500) = 0,44, 1 OcAMH KOOp-
JMHAT.

CnenoBaTesIbHO, IPOYHOCTh CeYeHHA 0Gecnedena.
Ipumep 40. Jaro: npAMOYTONIBHOE CeueHHEe KO-

JIOHHBI pasmepamu b =400 mm, # = 600 mMm; GeToH
TDKenblit Kiacca B25 (R, = 16 MITanpu vy, = 1,1);
npopionbHasA apmarypa Kiacca A-lll (R = 365 Mlla)
no uept.50; B CeYeHMH OJHOBpEMEHHO AEHCTBYIOT
npononbHast cwia N = 2600 xH u u3ruGaiomme Mo-
MEHTBI B IDIOCKOCTH, NAapajulesIbHOH pa3mepy h, —

M, = 250xH-M H B IJIOCKOCTH, NapajUTEJIBHOM
pasmepy b, — M, = 200xH-m™; usrnbaowpe Mo-

MeHTBI M, 1 My [IaHBI ¢ YYeTOM NpOrn6a KOJIOHHbL.
Tpebyerca TpOBepHTb NPOYHOCTb CEUECHHsA, MOJIb-
3yAck dopMynamMu M. 3.76 g obilero cnyvasa pacyera.

Hpu aroM, ecmu oy; > R = 365 MIla, uro papHo-
cunbio yenosuro §; < Ep = 0,55 (cM. Tabn 18),
OpHHEMAaeM 0y; = R = 365 Mlla.

Eom 0; < -R;, = —365 MIla, npumumaem o ; =
= —365 MIla.

IlocnenHee ycnoBde mocne MOOCTAHOBKM B HErO
BbIpOXeHUA MIA 0y NpHoGpeTeT BAM,

0,722
365

1160
3ateM ompeJielIMM CyMMY YCHIHi BO BCEX CTEXKHAX
ZAg;0g;-
3agaBasice B IIEpBOM HpPHOMHKEHHH 3HAYCHHEM
x; = 1 = 600 MM, mpoH3BelleM yKa3aHHbIC BbIMCIIE-
HUA, pe3yNbTATHI KOTOPbIX NPHBOOMM B CleMymolied
Tabnmue:

£ > = 1,054.

Howme A, i) ay;, x, = =
(.‘Tep)l(l'I:}I Mnsal’ ‘3’1\14 1;1\’4 L ayitgd +ax;, 1 = 600 % = 660mm
MM tl O’Si, ASioSi’H f, Us", A.‘.’*Ugi,H
(tg6 = 1.8) Mila MIla
1 804,3 350 50 680 0,882 | -210 —168 900 0,971 | ~297 -238 877
2 804,3 50 50 140 4,29 —365 —-293570 4,714 | -365 —-293 570
3 314,2 350 300 930 0,645 138 43 360 0,71 20 6284
4 314,2 50 300 390 1,54 -365 -114 683 1,692 | ~365 -114 683
5 804,3 350 550 1180 0,508 365 293570 0,56 339 272 658
6 804,3 50 550 640 0,937 266 213944 1,031 | —-348 —279 896
TAgiogq = TAgoy =
= —-26280H = -648 080 H
P a c u e 1. Bce crepxxan 0603HaYHM HOMEpaMH, Kak x;y _ 600 _ _
M0KAa3aHO Ha uepT. 50. Uepe3 LEHTp TsbkecTH HamGoOlNee Tak xax w0 18 333 MM < b = 400 mm,
PACTAHYTOTO CTEPXHs S MPOBOAKM OCh X HapajuieNbHO > ’ )
pasmepy # = 600 MM H OCb y TIapaJUIeNbHO pasMepy b. ¢dopma exatoit 30HBI TPeYTONbHAA H IIOWIAAb €€ PaBHA!
Yron § mexnmy ocblo Y U IPAMOH, OF paHHYHBAIOLIEH 4 = x2 _ 6002 100000 vind?
CKAaTyl0 30HY, IPMHHMAaeM, KaK IpH pacueTe yIpyroro b 2tg0 218 :

Tejla Ha KOCO€ BHELICHTPCHHOE CXKaTHue, T. €.

wo= 2 L M (MY
M, I, M, \'b
2
_ 200 600) - 18.
250 \ 400

3a/1aBasch 3HAUEHHEM X, — PasMEpOM CXKATOH 30HbI

no HauboJee CXKATOH CTOPOHEe CEUEHHA /1, MOXHO OIlpe-

HETUTh I KOKAOTO CTePXKHA OTHOLUeHHe &; = X/ ho;
X
1

o bopmyne & = ay,;tg0 +ay;
PacCToAHUA OT i-TO CTePXHA [0 HauGonee cxaToi CToO-
POHBI CeYeHWA B HANpABJICHHM OCEH COOTBETCTBEHHO
X "y

Ilo 3HaueHMsAM &; ONpefeUM HANPSDKEHHE O, TPH-

Humas g, , = 400 MIla, w = 0,722 (cm. Tab1. 18):
oum T (1)
K
_ 400 (0,722 _ 1>=
_om2 Ay
1,1
= 1160 ( 0’;22 1 >(Ml']a)
i

s THC Ay uayi —

IlpoBepum ycnoBue (154):

RbAll — zAsion‘ = 16 - 100 000 + 26 280 =
=1626-10° H= 1626 kH< N = 2600 kH,
T. €. IDIOIAJb C)KAaTOH 30HbI 3aHHKEHA.

VBe/muuM 3HaueHue X; OO0 660 MM H aHAIOTHYHO
onpemenuM  ZAg 6y (cM. TaGnmy K HacTosueMy
TpUMeEpY) .

Mpux, > hux,[tgd = 660/18 =367 um<. b =
400 MM ¢opma cCxaToH 30HBI TpalleUHeBMAHAA H
IVIOINANb €€ paBHa:

o X -R?_ 660367
b7 ge 2tgd 2
_ 2
_ (660—600)" _ 151 100 — 1000 = 120 100 mw®.
2-138

Iockoneky RpA, — ZAg 0, = 16120100 +
+ 648 080 = 2570 - 10*> H= 2570 kH ~N = 2600 xH,
yciionse (154) coGmogaerca.

OrnpefieNIHM MOMEHTbI BHY TPEHHHUX CWIT OTHOCHTEIBHO
oceil y M x.JIns 3TOro ONPEHETHM CTAaTHYEeCKHe MO-
MEHTHI TUTOLA/M CEUCHHUA CXKATOH 30HBI OTHOCHTENBHO

ITHX OCeH:
2 xl
4. — 2]
X5
3

X1
2tg0

s Gz
g 21g0

+

be Ay s

85



$ Xk +h)= 121 100(550-i6°_)+
3 3
+1000(—550+ &'3609-+600)=
= 40036 000 Mm?;
S = xi <a _xlltga )__
b 7 Jwe \ 7* 3
(x1 - h)? x; —h
_ & (ays Xk
2tgl 3tgh

= 121 100(350— -3—63l) — 1000 X

= 27912 000 mm>.

x (350 _ 660 — 600)

.
9

Torma My, = RpSp, — ZAg0g(ays — ay;) =
= 16 - 40036000 —[—238 877(550 — 50) —
— 293 570(550 — 50) + 6284 (550 - 300) — 114 683 X
X (550 — 300) ] = 933,9 - 10° H - mm = 934 xH - m;

My, = RpSp, — ZA505(ay; — ay;) =
= 16 - 27912 000 — [ 293 570(350 — 50) —
— 114 683 (350 — 50) — 279 896 (350 — 50)] =
=653-10°H MM = 653 xH - M.

MomeHTH BHEUHHMX CH1 OTHOCMTENbHO OCel ¥ M
X paBHbI:

M,, =Mx+N(—%—-50)= 250 - 10° +

+2600-103(f%°——50)=9oo-106H-MM;

b
M, =My+N(-2——50)= 200 - 10° +
4
+ 2600 - 103(%—50)= 590 - 10° H - mm.

Hockonexy My, > My, ,aM,, > M, . npousocts
ceueHun obecnieyeHa.

PACYET HAKJIOHHbIX CEYEHHMH

Npumep 41. Jaro: xo:noHHa MHOTO3TAXKHOTO paM-
HOTO Kapkaca ¢ ceuweHmeM pasmepamn b = 400 mm,
h= 600 MM; a =a’ = 50 MM; GeToH TAXENBIH KiTacca
B25 (R,, = 0,95MIla mpn 7,, = 0,9); xomyrsl,
PacnonoxeHHble 1O TPaHAM KOJNOHHbLI, U3 APMATYPbi
Kmacca A-lll, mamerpom 10 MM (R, = 255 Mlla;
Ag, = 157 mm?), miarom s = 400 MM; #3ruGatomue
MOMEHTBI B BEPXHEM H HHXKHEM ONOPHLIX CEUCHHAX
pasubt Mg, = 350kH-mM, M, = 250kH-M ¥
PaCTATABAIOT COOTBETCTBEHHO JIEBYIO M HPABYI0 IpaHH
KOJIOHH; mpomojibHag cwia N = 572 kH; pmnHHa
KOJIOHHBI (P3cCTOSHHE MeXZY ONOPHBIMY CEUCHHAMM)
1=28m.

Tpebyerca mnpoBepHTb NpPOYHOCTh HAKJIOHHBIX Ceye-
HHH KOJIOHHBI MO TIOMePEYHOH CHIIE.

PacueT hy=h-a= 600-50= 550 mm. Pac-
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YeT NpPOM3BOAMM COINTacHO M. 3.31 ¢ yueToM pexoMeH-
naumi m. 3.53.
Tlonepeynas cuna B KOJIOHHe paBHa:

Q = Mgup +M|‘nf — 350 + 250
1 28

HNockompky nonepeuxas Cwia NOCTOAHHA NO MTHHE
KOJIOHHBI, JNHHY NPOEKUMH HAKIIOHHOIO CeveHHsA
NPUHMMAEM MaKCHMAaIbHO BO3MOXHOH, T.€. paBHOH

= 214 xH.

127 2
Coax = hp=—-0,55=1833M< I =28m.
x Vps 0,6
Onpepenum koadduipeHT ¢, :
vn= 0,1 N =01 572 000 -
Ry, bho 0,95 - 400 - 550

= 0,27 < 0,5; or= 0.

TIOCKONBKY € = Cpmgx» @b = Qb min = P53 (1 +
+ @ )Rp;bho = 0,6(1 + 0,27)0,95 - 400 - 550 =
= 159,2 - 10° H< Q = 214 kH, 1. e. XOMyTHI Tpe-

Oy1oTcA IO pacuery.
3navenve g, onpencium no popmyne (55):

R, A .
Ao = S\: swo_ 25540(1)57 = 100,1 H/mm.
IposepumM ycnosue (57):
; 159,2 - 10°
b, min _ = 144,7 H/mm >
2k, 2.550

> g, = 100,1 H/mm.

[MockonsKy ycrnoBue (57) He BbINOJNHAETCH, OMpe-
ZlennM 3HaveHne M, no ¢popmyne

My = 2h3 5w b2/ Pb3s
oTKyza
My _ 2k gy 0521 Py =
c ho@py! b,y

Qb=

= 2hoq,, = 2-550-160,1 = 110,1 - 10° H;
Co TPHHMMAEM PaBHBIM Co = 2k = 2- 550 = 1100 mm,
torna Qg, = g, Co = 100,1 - 1100 = 110,1 - 10> H.
Tiposepnm ycnosue (50):
Qp + Qy, = 110,1 - 10° +110,1 - 10° =
=220,2-10°H > @ = 214xH,

T. €. APOYHOCTh CeYeHMH N0 MomepeuHol cuie odec-
neyeHa.
UenTpansho- H BHeHENTPEHHO PacCTAHYTHIE JIEMEHTHI

HEHTPAJIBHO-PACTAHYTBIE 3/IEMEHTBI

3.77(3.26) . Ilpu pacuete ceueHHii HEHTPaIbHO-pac-
TAHYTBIX XKe/1e300eTOHHDbIX 371eMEHTOB JIOJIXKHO cobio-
DaThCAl YCIIOBHE

N < R4 1015 (156)
tHe  Ag ;o — WIOHIAND CeveHMS Beel NpOROBHOK
apMaTypsl.



BHELNEHTPEHHO PACTAHYTBIE 3JIEMEHTA!

PACYET IPAMOYTOJIbHbIX CEUYEHHUH,
HOPMAJIbHBIX K MPOIOJIBHOM OCH JJIEMEHTA,
HPH PACIIOJIOKEHUU TIPOLOJILHOM CHIJIBI .

B IJIOCKOCTH OCH CUMMETPUM

3.78(3.27) . Pacuer npAMOYTOMBHBIX CEYEHHHl BHe-
HEeHTPEHHO pPAcTAHYTBIX JJIeMEHTOB C apMaTypod,
cocpefoTOUeHHOH y Haubonee pacTAHYTOM U y CXKaTOH
(HauMmeHee pacTAHYTOH) TIpaHe#, HOMXKeH IIpOH3BO-
IMTbCA B 3aBHCHMOCTH OT INOJIOKeHHA NPOOOTIbHON
cunst V:

a) ecn TpoponbHas cwia N TpHoxeHa MeXny
PpaBHOMEACTBYOLUHMH ycmun B apMmatype S u S’
(uept.51,a), 1.e. npu e’ < hy — a', — u3 ycnosuik:

Ne' < R A (hy — a'); (157)

Ne < R Ag(ho —a'); (158)

G) ecrM NpopobHaA cwia N NMpuwiiokeHa 3a npenie-

JaMH PACCTOAHAA MeXIY PpaBHOZEHCTB YIOILMMH ycwmu

B apmarype S u S (uepr.51,6), 1.e. npu e’ >
> ho —a', — w3 ycnosus

Ne < Rybx(hy —0,5x)+ R, A; (hg —a'), (159)

NpH 3TOM BBICOTA CXKATOH 30HBI X OMNpeldenAeTcs

no dopmyne

RsAs - RscA;
x = . 160
Rh (160)
As
AN
— BN
Rs/45
22 gy
Vo
As
0 )
) _ y
. & g’ _
. schs
l kf% s% M
Q¥
! "
Ee—— |y
At S 5 As

Yepr. 51. Cxema ycHaWii W 3WOpa HANDANKEHWH B CEYeHHH,
HOPMANbHOM K MPOAONBHOH OCH BHEUEHTPEHHO PACTAHYTOTO
Xe1e300eTOHHOrO 3/1eMeHTa, IPH pactdere ero no NpoYHOCTH

e — npofonsHag cuna N npunokeHa MeXAy paBHODeACTBYIO-

WHME ycumit B apMmartype S u S’; 6 — To Xe, 3a npemenaMu

PacCTOAHMA MeXOy PaBHOACHCTBYIOLMMM YCHIIMI B apMaType
Sus

Ecnu nonyuenHoe u3 pacuera mo ¢opmyne (160)
3HaueHue X > £pho, B ycnoBue (159) mopcraBnsercs
x=kpho,rne £p ompenensercs no tabu. 18 u 19.

Ecmu x < 0, IIpOYHOCTh CeYeHUA NMPOBEPACTCA M3
yenosua (157).

Tips cuMMeTpHuHOM apMMPOBEHHMH TPO'HOCTD He-
3aBHCHMO OT 3HaYeHHA € TpoBepAeICs W3 YCIOBHSA

1s57.

Mpumeuanue Ecmnpue’ > hy — a’' BoicoTa cxaroit
30HBI, oMNpenencHHad 6Ge3 yueTa CXaTod apMaTypsl X =
RAg- N
~—8 |, MenHble 24', pacueTHyIO HeCyLI1yio croco-
Rpb
HOCTb MOXHO HECKONBKO YBE/IMYHTL, NMpPOM3BeAs pacueT 1o
dopMynam (159) u (160) Ge3 yuyera cxartoit apmMaTyphl.

3.79. TpeGyemMoe KONMUYECTBO NpPOMONBHOM apMas
Typbl onpenenaercx cnefyroumm ofpasoM:

a)mpu e’ € hy - a’ onpenensdercs WiowWanp ceve-
HUst apMatypsl S M S’ COOTBETCTBEHHO IO GOPMYIIaM:

’

Ne
4, = —"——; 1
= R D) (161)
Ne
Al = ——— 162)
* 7 Ryho ) ¢

6) mpu ¢’ > ho — a’ onpenensercs IWIOWapb ceve-
HUS PacTAHYTOH apMaTypsl A, 1o gopMyne
£bhoR, + N R,
Ay = R + Ag R (163)

N s

roe £ npunuMaercA mo Ta6n. 20 B 3aBHCHMMOCTH OF
IHaYCHHA
’ ?
Ne — Ry A, (ho —a")

Wy = . (164
" Ry bh3 (164)

Hpu 3TOM [IO/DKHO YHOBJIETBOPATBCA YCIIOBHE
m S @R (cM. 136n. 18 u 19). B npotuBHOM cryuae

mem'er YBEJIMUMTb CeueHHe CXATOW apMaTypmi 4.,
TMOBBICHTL KJacc OeToHa WIIM YBEMWUMTL pa3MEphl
CeYeHHs.

Ecmu «), < 0, momans ceueHHa pacTAHyTOH apMa-
Typhl A, ompenenserca no ¢popmyne (161).

[Inowapk CHMMETPHUHOH apMaTyphl He3aBUCHMO
OT 3HaveHus e nopbupaercs no popmyne (161).

Mpumeuanue. lpu e > h, — a’ HeoGxomMoe KoNu-
YeCTBO apMaTyphl, onpefiencHHoe no dopmyne (161), MoxHO
HECKONBKO CHH3UTb, €C/id 3HayeHHe &, ompefie/icHHOe MO
Tabn. 2(1)\' 6e3 yueTa CKATO! apMaTyphl, T. €. [0 3HAYECHHIO &y, =

e
= —————, oKaxerca MeHblle 2a’/A,. B aToM cnyuae mo-
Ry bh§
Ak CEeMeHWS pacTAHYTO# apMaTypul A onpefensercs IO
dopmyne

N(e+ ¢thy) 6s
= - (165)
s Ryt h,
Toe ¢ onpenensercH no Tabn. 20 B 3aBMCHMOCTH OT 3HAYEHUA
Ne
a = mem————
™ Rpbh,
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OBUHI CIIYYAN PACUETA HOPMAJIBHLIX CEYEHHA
BHEHEHTPEHHO PACTAHYTOrO DJIEMEHTA
(ITPU MOBLIX CEYEHHUAX, BHEMHUX YCUITUAX
U JIIOBOM APMHWPOBAHHMH)

3.80. Pacuer ceueHHd BHEUEHTPEHHO pPacTAHYTOIO
JlMeMeHTa B obmeM ciydae (cMm.yepr. 45) NOMKeH
TIPOU3BOJUTHCS U3 YCIOBHA

rae & — paccrosHme OT NpOmOJbHOH cwint N 1o
OCH, MNapamnenbHOi OpAMOH, OrpaHHYH-
BaloLIel CXaTylo 30HY, H IPOXOAsiNeH
Yepe3 TOYKY OKarol 30HbI, Haubonee
YOAIEHHYI0 OT YKa3aHHOM NPAMON;
Sp — crarMyeckuii MOMEHT IUIOIAMM CXKAToOH
30Hbl 0eTOH2 OTHOCHTENIPHO YKa3aHHOH
OCH;

Sgi — CTaTHUECKMH MOMEHT IUIOAfH CevyeHns
{0 CTepXHA APONONBHOH apMaTyph! OTHO-
CHTENBHO YKAa3aHHOH OCH;

— HanpskeHWe B i-M CIepXKHe NPOJONbHOM
apMaTypsl.

BbicoTa CKaToO# 30HBI X M HANPSDKEHHS Og; OmpeNe-
NANTCA H3 COBMECTHOrO pelueHus ypasHeHui (154)
# (155) c 3amenoi nepen /N 3naka ,,MHHYC’ 3HaKOM
»IDTRoC™,

IIpn KOCOM BHEUEHTPEHHOM DACTAXEHHH JJIA Olipe-
HeNIeHHA TOJIOXKEHUA TIPaHMIBI CKATOH 3OHBI Kpome
ucrionp3oBaua popmyn (154) m (155) tpebyerca
coOmoaeHNe JONONHATENBHOIO YCROBUSA, YTOObI TOUKM
MIPWIOXKEHHA BHELIHeHl IMPOLONLHOH CHITBI, PaBHO-
JeficTByOLIeH KMMaloLMX yCWiHMi B GefOHE M apma-
Type H pPaBHOBCHCIBYIOWEH YCHIHH B pacTAHYTOH
apmartype JIeXaan Ha OfiHOM IpAMoi (cM. vepr. 45).

Osi

PACYET CEYEHUH,
HAKJIOHHBIX K MPONONBHOW OCHA 3JIEMEHTA

3.81, Pacuer HAaKJIOHHBIX CEYEHUI BHELEHTPEHHO
PACTAHYTBIX IEMEHTOB Ha IEHCTBHE NONEPEUHON CHITBI
ApOM3BOOMICA Kak /id u3rubaembix  3JeMEHTOB
cornacHo . 3.28-3.41. Ilpu srom 3naueHue M, B
. 3.31 onpepensiercs no Gopmysie

My = ¢p, (1% 95— ‘Pn)Rbtbhg : (167)

02— N
prPRo

3HaveHne Qp ,,;, NPHHUMAETCH PaBHBIM ¢y, (1 +
+ ¢£ — ¢,)R bk . Kpome ToTO, BO BCEX dopMmynax

29, 3 40 u 3.41 xospdumment p,, 3aMeHACTCH
Ha ¢b4 (1 - Son)

PacueT HakjIOHHBIX CEYeHWii BHEUEHTPEHHO pacTi-
HyTBIX 371€MEHTOB Ha [ecTBHe M3rubaroimero MoMeHTa
NpPOM3BOOATCHA Kak /A M3rMGaeMbIx 3JNIEMEHTOB
cornacHo mn. 3.42-3.45. Ilpu sToM BBICOTa CXKaToM
30HBI B HAKJIOHHOM CEYeHMH OIpeHeNAeICA C YYeTOM
pactsrusalomieii cwer N mo ¢opmyne (160) wm
cornacto 1. 3.80.

B ciyuae BpmmonHenns yenopus e’ < ho — a’ pac-
YeTHBId MOMEHT 3 HAKJIIOHHOM CeYeHHM [IOMYCKaeTcd
olpenziisATh KAK MOMEHT BCEX BHELIHMX CHJI, PacHosio-

rme ¢, = , HO He Gonee 0,8;
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XEHHBIX TO OAHY CTOPOHY OT PpaccMarpuBacMOro

HAKJIOHHOTO CEeYeHUS, OTHOCHTENBHO OCH, POXOMAUIeH
?

yepe3 UEHTp TADKECTH apMaTypbl S .

IPUMEPBI PACYETA

Tlpumep 42. ano: pacTaHyTad BETBb [IBYXBETBe-
BOH KOJIOHHbI C IONEPEYHBIM CEeYEHHeM pa3MepamMu
b = 500 MM, & = 200 MMm; = a' = 40 MM; PO
HasA apmarypa kjacca A- III R, = R,. = 365Mlla);
mwiomany ee cevenua A, = A = 982 mm> (2 @ 25);
OeTOH TsKenbIH Kilacca B25 (Rp = 16 MIla npu 7, =
= 1,1); npoponbHas pacraruparomas cwna N = 44 xH;
MaKCHMaNbHBIH H3rHGarouptit MoMeHT M = 43 xkH - m.

Tpebyerca TpOBepuTp NPOYHOCTH HOPMATILHOFO
CeyeHHsl.

Pacuer. ho =200 —40 = 160 mm;

M 43 - 10
e = — = —— = 977 mm;
TN 44.10°
e = e+ —;‘-— a =977+ _40=1037.mm;
e = ep - -’2’— vra=977- 22 140 = 917mm.

Tlockonsky apmarypa CHMMETPHYHAS, NPOUHOCTDH
npoBepuM U3 yoioBus (157) :
ReA (ko —a') = 365 -982(160 — 40) =
= 40,1-10°H-mm < Ne' =
= 44-10° - 1037 = 45,6 - 10° H - mm,
T. . yonoBHe (157) wme ynonnemopxerca Tax xak
= 1037 MM > hy — a' = 120 MM, a BBICOTA CKATO#

30HBI X, onpeleneHHas no dopmyne (160) 6e3 yuera
CKaTON apMaTypsl:
v = RA; - N _ 365-982-—44- 10° _
Ryb 16 - 500
= 40mm < 22" = 2-40 = 80 mm,

COTTIacHO IpuMevaHmio Kk N. 3.78 mposepum MPOYHOCTH
u3 ycnoBus (159), npuinman x = 40 mmu Ag = O

Ry bx(hy —0,5x) = 16 -500 - 40(160 — 0,5 - 40) =
=40,6-10°H -Mm > Ne = 44 .10° - 917 =
= 404 - 10° H - mwm,

T. €. NPOYHOCTh HOPMATBHOTO CeYeHHs oGecnedeHa.
Ipumep 43. /lano: npaMoyroabHoe ceucHue pasme-
pamn b = 1000 MM, & = 200MM; 2 = @’ = 35 mm;
Getor Takenbit wiacca BlS (Rb = 7,7MIla npu
Yp, = 09); npoponvHaa apmarypa Kimacca A-IlI
(R, = R, = 365 MIla); miomanp ceueHns apMaTypbi
S'  A; = 1005 mm®; pacraruBaowan cuna N =
= 160 xH; n3ruGaroupsis Moment M = 116 xH - M.
Tpebyerca oNpeNenuIb IUIOIANL CEYeHHA apMa-

TYpHi S.
Pacuer. hy = 200 - 35 = 165 mm;

M _ 116-10°

€= eq— T bu= 15—

200
+ = 5
3 3 35 = 660 mmMm;



e = eo+;‘—-—a'= 725+12°1—35 = 790 mm.

Tak xak ¢’ = 790Mm > hy —a’ = 165 — 35 =
= 130 MM, onpefienndM HeOGXOOMMYIO IUIOWIAOb ceue-
HHA pacTAHYTOH apMaTypbl COTacHo 1. 3.796.

Bbrucnum 3HaueHHe

Ne — R“.As'(ho - 0’)

X

Rybhg
. 3. —_— . —
160-10° - 660 — 365 - 1005 (165 —35) _ ¢
7,7 - 1000 - 165>

Tak xak 0 < «,, < agp = 0,44 (cMm. 12671. 18),
3HaueHHne A onpenenumM no popmyne (163) . ns sroro
no ta6n. 20 npi «,, = 0,276 saxomum £ = 0,33.

_ EbhoRy+ N + A4 Rge =
s s
RS Rs
. . . M 3
_ 0,33-1000-165-7,7 + 160 - 10 +1005 =
365
= 2592 mm2.

Ipunumaem A; = 3079 mm? (5 @ 28).

Tipumep 44. Jlano: NpsiMOYTONbHOE CeYeHME pasMe-
pamu b = 1000 MM, & = 200 Mm; a = ¢’ = 40 mm;
GetoH Takennii knacca B1S (R, = 7,7MIla npu
Y5, = 0,9); npopomeHas apmarypa knacca A-II
(R; = R;, = 365MIla); pacraruBaomas cuna N =
= 532 xH; usrubaronmit MoMeHT M = 74 kH - m.

Tpebyerca onpeNenuIb IUIOWIAAb CEUEHHA CHMMET-
PpHUUHO# MPOJOIBHOM apMaTyphl.

Pacuer. By = h—a = 200 — 40 = 160 mm;

M _  74-10°

e0=__.~_

N 532.10°

e = ey — %+a= 139-22ﬂ +40 =79 Mm;

= 139 MMm;

= ¢, +_};__a' = 139-1-—2-02i —40 = 199 mm.

®
|

Iocxonbky apmaTypa CHMMETPHYHAA, IUIOWAAb Ce-
YeHHsA apMaTyphl onpedenum no popmyne (161):
o Ne' 532-10% -199 _
Ag = Ag= — —— = —————— =
Ry(ho —a') 365 (160 - 40)

= 2417 mm?,

Tak Kak e’ = 199 MM > hy — a’ = 120 mm, co-
IIacHO MpuMeYaHMi0o K 1. 3.79 3HaueHMe A MOXHO
CHM3HUTb.

OnpenenuM 3HaueHne & Ges yyera c)xaTod apMaTypbl.
It 3TOrO BBIYMCIIHM 3HAYCHHE ., :

Ne 532.10% - 79

a, = = = 0,213.
™ Rybh} 7,7 - 1000 - 160°
W3 1a6m1. 20 mpu «,, = 0,213 Haxomum ¢ = 0,24 u
_ 2¢" _ 2-40
¢ =088 Takkak § = 0,24 < — = —— =0,5,
ho 160
ONpenienyM 3HaueHne A mo ¢popmyne (165):
N(e+Sho) _
A, = Ag = ———=22 =
§ s Rs§h0

532-10% (79 + 0,88 - 160)
365 - 0,88 - 160

Mpusamaem A, = A= 2281 mm* (6 @ 22).

Ipumep 45. Zano: pacTaHyTas BeTBb ABYXBETBE-
BOH KOJOHHBI ¢ ceueHHWeM pasmepamMu b = 500 mwm,
h=200MM; @ = a’ = 40 MM; GeTOH TAXeNbIil KNacca
B25 (Rp, = 1,15MIla nmpu v, = 1,1); xomyTsl,
PacnoIOXKEeHHbIE IO rpansiM BE€TIBH, H3 apMaTypbl
wracca Al (R;, = 285 MIla); npopmonmbHas pac-
TArHBalomasa cwia N = 44 xH; nonepeunas cuia
QO = 143 kH; paccrosaHHe Mexay mnNepeMbIYKAMH
IBYXBeTBEBOH KONOHHEI [ = 600 MM.

Tpebyercs onpenenutb AMaMeTp U LIAT XOMYTOB.

Pacuert hg=h-a= 200—-40= 160 mm. Pac-
4eT NPOU3BOAMM COITIACHO II. 3.332 C yYeTOM peKOMeEH-
maumi 0. 3.81.

SHauenne M, onpememuM mo ¢opmyne (167),
NpHHAB ¢p, = 2 (cM. Tabm.21), ¢, = 0H ¢, =

= 02N __—02 44000 ___096< 0g8:
Rbtbho 1,15'500'160
Mb = ¥b, (1- ‘pn)Rbtbhg =
=2(1-0,096)1,15-500-160> = 26,6 - 10° H-mm.

Mockonbky B mNpegenax MexHY NepeMbIYKAMH
nonepevyHasa CWia NOCTOAHHA, WIHHY NNPOCKIMH HAKJIOH-
HOrO CeYeHHs NpHHHMaeM MAaKCHMAJIBHO B03M0)K]-loﬂ,
T. €.

= 2275 MM,

= = 9bs = 2
C= Cmax Vb5 0,6

= 533 mMm< [ = 600 MM,

Torna
M . 108
0, = b _ 266-10° _

[4 533

= 49,9 10°H = @y pin

Tak xkak 27y = 2 -160= 320 MM < ¢ = 533 MM,
npUHUMAaeM ¢y = 2k = 320 MMm.
OnpenenuM ko3 PULMEHT o :

* = 0-0p _ 143 — 49,9 _ 1,866.
Qp 499
c 533
—_= = = 1,866 <
Hockonbky P 320 1,667< * =1,
c 533

< — = —
hy 160

onpenenum no popmyrne (63) :
_(Q-0p)?* _ (143-499)°
M, 26,6

= 3,33, HHTEeHCHMBHOCTb XOMYTOB

sw = 325.9xH/m.

MaxcHMaTbHO [OMYCTHMBII AT XOMYTOB, COTTIACHO
1. 3.30, paBeH:

Vpa(l — ¢y )Rbtbhg
Q
1,5(1 —0,096) 1,15 - 500 - 160
143 . 10°

Smax =

= 139,6 mMm.
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Kpome TOro, miar XomMyros, COrfacHo I. 5.58, He
porpkeH npessimate 24 = 2 - 200 = 400 mm.
Tlpurmaem war xomytoB s = 100 MM < 55,5,
TOTaa
G, S 325,9-100
Ag, = X _ = = 112,4 mm?.
Ry 290
[Ipuaumaem pBa xomyTa pmuamerpoM no 10 MM
(4, = 157 mm?).

Onementsl, paGoTaiole Ha KpyYeHHe ¢ H3IrnGom
(pacuer npocTpaHCTBEHHBIX CeveHHI)

SJIEMEHTBI IIPAMOYI OJIbHOI'O CEYEHHA

3.82(3.37).llpu pacuere 37eMEHTOB Ha KpyueHHe
¢ H3rub0oM HOMKHO cOOMIoIaTECA yCIoBHe

T < 0,1R,b>h, (168)

rie b, A — COOTBETCTBEHHO MeHBUIMH M GOMNBLLI
pa3Mepbl rpaHeit 3eMeHTa.

Mlpu stom 3Havemwe R, nnia GeroHa xiacca Bhlue
B30 npuHuMaeTcs Kak misa GeToHa iutacca B30.

3.83. [IpocTpaHcTBEHHbIE CCUEHHA PACCYMTHIBAIOTCA
Ha COBMECTHOe JeACTBHE KpyTALMX H H3rnGaloumx
MOMEHTOB, pacrionaras CXaTyio 30HY Yy FpaHM aie-
MEHTa, NepHeHIHKYNAPHON IUIOCKOCTH HAEACTBHA H3TH-
Gatomero MomeHTa (1-a cxema, uept. 52).

Kpome Toro, npocrpaHcIBeHHbIE CEHeHHA PACCUHTEI-
BAaIOTCA H2 COBMECTHOE AeHCTBHE KPYTALMX MOMEHTOB
M TIOTIepedHBbIX CHJI, Pacmonaras CXarylo 30Hy y TpaHH
37E€MEHTa, NAPADICNBHOA IUIOCKOCTH NEACTBMS M3IH-
Gatoutero MoMeHTa (2-1 CXema, uepr. 53).

G

j N Rsw A
£, s

Yepr. 52. Cxema ycuamit B NPOCTPIHCTBERHOM CeYeHEH
1-i cxemmt

82,50

’ Rsw Aswe

Rshs2/ |

}

~Q

s *G

Qepr.53. Cxema ycunuik B NPOCTPAHCTBEHHOM CeveHNM
2./ cxeMb1
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3.84. PacueT NPOCTPAaHCTBEHHOro CEYCHUA no 1-#

CXeME NMPOHU3BOIMTCA H3 YCIOBMA

b
(4]

X (ko ~05x1), (169)
npu 3ToM 3HaueHme R.A  npunumaercs He Gonee
S —
ho - O,Sx 1

1,5 M
IETP—
b ho —O,le

B yanroBuu (169) :
¢; —~ WIMHA TNpPOeKUMH Ha NPOMOJBHYI0 OCh
2MIEMEHTa JIHHUH, OTPaHHYMBAIOLIEH CXa-
TyI0 30HY NPOCTPaHCTBEHHOTO CEYCHMA;
HeBBITO[HEH1llee 3HaveHue ¢; B OOileM
Cllyyae ONpefenAercs ROCACAOBATENb-
HbIMH NPpHONMKEHHAMHM M NPUHUMACTCA

b
T+M-?;—<(RSA31 +qswlclﬁl)x

2qg,,b + , 3 JHAYEHME (g,,, — He Gonee

He Bonee 2h + b u He Gonee b —52—-,
1

TIpY 3TOM NpOCTPAHCTBEHHOE CeYeHue He
HOJDKHO BBIXOMMUTD 33 Npelenbl IieMeHTa
H ero y4acTKaC 0IHO3HAYHbIMH H HeHYIIe-
BbIMH 3HaueHUAMH T
— IUIOW27b CEYeHHA BCeX IPOHObHBIX
CTepP)KHEH, pacriofIoXeHHbIX Y PpacIAHy-
To# oT H3ru6a rpaHy wmMpHHo# b;
Qgw, — YCWIHE B TNONEPEYHbIX CTEPXKHAX, pac-
NONOXEHHBIX Y PacTAHYTOH OT Hu3ruba
TpaHH UIMPHHOH b Ha CMHHLY TUMHbI
37leMeHTa, paBHOe:

R, A
qSW] = __SV_V___S_ML]_’ (170)

51

§1

The Agy,, -~ DIOWAAb CeYeHHH OJHOIrO MONEPeuHOrd

CTePXKHS,
$; ~— paccTOsHMe MeXHy ToNepeYHbIMH CTepXK-
HAMY;
8, = —2 . a7
2h+b

Mowmentet kpyraumia 7 u n3rubatonmit M npusuMa-
0TCH B NOTIEPEYHOM CEUYCHHH, NPOXOAAIIEM Uepe3 cepe-
JMHY TIPOCTPAHCTBEHHOTO ceveHnn (vept. 54, a).

Boicota cxaroii 3oHbI X; onpedenAerca mo ¢op-
MyJie

1
X, = ___.—___R‘A" Rocds, , 172)
Ryb
e A," — IUIOUIafp CeYeHHA BCEX CKATBIX CTePX-
He#l, PacHoNOXEeHHbIX Yy TPaHH UIHDH-
Ho¥ b.

Ecm x, < 24, B ycnobun (169) HpHHAMAETCA
x; = 2a'. Ecm x, > Egho (rme g — oM. 1. 3.14),
HOMKHa ObITh MpOBEpeHa MPOYHOCTh HOPMANBHOTO
ceveHus cornacto m. 3.15.

Ycnosue (169) Taxke AOMKHO BBIIOJHATHCAH, €CIIH
B KavecTse 3Hauenmit A, ¥ Ay, NPHHMMATH IUIOWIANH
CEUCHMS NpPOJONbHON M Nonepe4Hol apMarypbi, pacno-
JIOKEHHOH B CKaToH OT H3ruba 30He; B 3TOM Ciyuae
3HaveHue M NoAcTaBnfAercs co 3HAKOM ,,MHHYC",



II pu ™M euaHu e OrpaHdueHne, BBOMMMOE Ha 3HaYeHHe
RgAg, mpu wucnonnlosaHmd ycnosua (169), nonmyckaercs
YUMTBIBATE H [IPH MCNONB30BaHHH Gopmynsl (172), yTo Moxer
NPUBECTH K HEKOTOPOMY YBEHUEHHIO pacdeTHof Hecyiuel
cnoco6HocTH.

a) H Cacamasn
/ Al\

\ ]
Y ey ¥
o« L \¥ -1
A N\
T Jnwopa T
I 1 HiE)
NQ M Jdnropa M
9 oy

—.:—<— "-""k\
C2/2 002/2
. : dnwpa T
A T
: anwpa @
eff |[{[{TTT0

Yept. 54. OnpenesicHue WIrHGAOWEro K KPYTALIEroO MOMEHTOB
nomepedHoii  CWAbI, ACHCTBYIOIMX B MPOCTPAHCTBEHHOM
CeYeHMH

a — 14 cxembl; 6 — 2-i cxeMBl

3.85. IpouHocTs MO MpOXONBHOH apMarype, pacmo-
TIOXKeHHOIt y pacTsaHyTO# oT y3ruba rpakn (1-a cxema),
peKoMeHayeTCsl MPOBEPATD:

a) mwIs Hepa3pe3HbiX GalloK M KOHCOJIEH, pacnosyaras
HpOCTPaHCTBEHHOE CeYeHHe Yy OINOpBI, a TaKXe A
mo6bIX 3/IEMEHTOB, HATpy>XeHHBIX COCPEROTOYECHHBIMH
CHJIAMH ¥ KPYTAUMMH MOMEHTaMH, pacnonaras npoct-
PaHCTBEHHBIE CEYEHHA Y MeCT NPWIOKEHHA 3THX CHN H
MOMEHTOB €O CTOPOHBI yuacTKa ¢ OONBUIMMH KpyTa-
MW MOMEHTaMH (4epT. 55), — H3 YCIIOBHA

RsAsl (hO _O’le) = Mmax +
(T-050b)*

+ , 173)
48, qg, b (ho —05x,)

rae M,,,. — HamGonbmumii u3rHGalOUN MOMEHT B
Havane NpOCTPaHCTBEHHOTO CeYeHH;
T,Q — coOTBEICTBEHHO KpYTALMA MOMEHT H
fonepeyHaA CHJIa B CeYeHMH ¢ HauGojib-
UMM M3rHOaoIIMM MOMEHTOM.
Ilpu stom gqq,, b(hy — 0,5x,) npuHEMaeTca He
06T

Gonee ——— ;
Vs,
Fi Fl

. X v '

\ 1 )r \ 2 Zr I3
\

~ M, N Mo IngpaM
%

T
h l Tqu [T érapa T
o 2

napa Q

Yepr. 55. PacnonoxeHHe pacuyeTHBIX NMPOCTPAHCTBEHHBIX Ceve-
Huit 1 cXembl B Ganke, Harpy<eHMHOH COCPEAOTOYECHHBIMM
CHJIAMH

1, 2 — pacueTnnie npocTpancTBeHubie cevenus; M,, T,, @, —
pacYeTHhle YCHIMS Ofisi NpOCTpaHCTBeHHoro cevewus I; M,,
T,, 0, — 70 Xe, ANA NPOCTPAHCTBEHHOTO CEUeHHUA 2

6) ana 3neMeHTOB, HArpYXeHHBIX TONBKO DaBHO-
MepHO pacripeneneHHol Harpy3ioit ¢, eclii B IpoJieT-
HOM CeYeHHH ¢ HaHGONBIIHM HITHGAIIHMM MOMEHTOM
M, . WMeeT MecTo KpyTaumii Momenr To, — M3
YCNOBHA

RyAy, (hy —05%;) > Mgy +
T3
+ . (179)
451qswlb(ho —O,SXI) — 2t2/q

rae ¢ — paBHOMEpHO pacillpeneNieHHblli KpyTA-
LIHA MOMEHT Ha e[MHULY MJIHHbI 3Jie-
MeHTa.

IIpounocTs NMo mpomoNbHOHA apMarype, paclioNoXKeH-
HOH y cKaTo# oT H3ruGa rpaHH, peKOMeHAyeTcA Npo-
BepATh miA cBoGogHO omeprvix 6anoxk H3 yCIOBHA
(173), npunnman yownnsa T 4 Q B onOpHOM CEYEHHH
npu M, . = 0.

Ecim Ha paccMaTpHBaeMbIX YYACTKAX BbINOIHAETCA

ycnoBne
T< 050b, (175)

TPOHOJIbHYI0 apMaTypy MOXHO NIPOBEPHTb TOJIBKO M3
YCIOBHS WMCTOro H3rKHba (cM. . 3.15).

TIpouHocTs MO MOMepeYHOR apMaType, pacrlofioeH-
HOH y mo0oH rpaHM wmpuHO# b, peKomeHayeTcA
MPOBEPATH H3 YCIOBUSA

T
Ao, b(he —05x,) 2 ———. 176
sw 2]/2_6, (176)
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Mpuwmeuanu e [MogoGpaunyw u3 ycnosus (173)
MPORONBHYIO APMATYPY MOXHO HECKOJIBKO YMEHBIUHTD, eCIIH
HeBBITOJIHel1ee MPOCTPAaHCTBEHHOE ceueHHe JIIMHOA npoeKuuH
¢, , paBHOI:

R (hy ~0,5%,) — My,
e = 2b L) , A1)
T-050b

BBIXOIUT 32 MpeeNbl IIMHEI 371eMeHTa HIM €TI0 YYacTKa ¢ OHO-
3HAYHBIMH M HeHyJNleBBIMU 3HaueHHAMH 7. B 310M ciydae pac-
ueT NpoM3BOAMTCA OGIMM METONOM COTNacHo n. 3.84 mpu
COOTBETCTBEHHO YMeHblLlUeHHOH IHHEe IPOEKIMH ¢, .

3.86. PacueT mnpoCTpaHCTBEHHOTO ce4YeHHsa Mo 2-i
cxeme (cM. 4epT. 53) NMPOH3BOOMICA U3 YCIIOBUA

h
T +0,50b <(RSAS2 Lt s 52) X
2

X (b— 2a,), (178)

npr OTOM SHauemme R A , TNpAHMMaeTcs He Oonee

29y, , h, 3 3HaYeHME ], — He Bonee M

B ycnoBuu (178) :

A, — IIOLIAaab CeUSHHs BCeX PacTSAHYTBIX MPONOIb-
HBIX CTepXHeH, pPAacloIOKeHHBIX Y TpaH#
IUMpHUHON  h, TNAPAUIENBHOH  IUIOCKOCTH
uaruoba,

¢, — MIMHA NPOEKUMHM Ha IPOIONBHYI0 OCh 31e-
MeHTa JTHHMHM, OrpaHHYHBAKOWIEH CKarylo
30HY  IIPOCTPaHCTBEHHOTO  CeYeHHA, He-
BLITOIHeillllee 3HAYCHHE ¢; ONpeAenAeTca
no ¢opmyine

2

¢, = ZhM (179)
T +050b

U NpuHMMaeTcs He Gonee A V«SL u He Bonee
2

2b + h, npu 3TOM-TIPOCTPAHCTBEHHOE CECUEHHE
He JO/KHO BLIXODMTH 32 Npefens! JIeMeHTa
M ero yyacTka ¢ OJHO3HAYHBIMH K HeHyle-
BBIMY 3HaveHusiMH T,

R
Goy = 2 lema (180)
52
rne  Agy,, — IUIOWaNb CeYeHHs OIHOTO
MOIIePEeYHOTO CTEeP>KHA, pac-
MOJNIO)XEHHOTO0 Yy  TpaHu
wupuHOHN K
§; — pACCTOsIHME MeXy Iolne-
PEUYHBIMH CTEpXKHAMHM, pac-
HOMOXEHHBIMHA Y  TPaHU
IUMPHHOH A
=t _, (181)
2b+ h

4, — paccTOosiHME OT FpaHH LMpHHOM 2 A0 ocH
TIPOIONBHBIX CTEp)KHEH, PaCHOIOKEHHbIX Y
3TOH I'paHH.

Kpyraumit MomeHr T u nonepeyHas cwia () NpuHH-
MalTCA B IONEPeYHOM  CEYECHMM, IPOXOASUIEM
Yepe3 CepefMHY [pPOCTPAHCTBEHHOrO CedeHHsd (cMm.
yeprt. 54, 6) .

B ciyvae, Korga ymoBleTBOpSIETCA YCIOBHE (175),
pacyeT TPOCTPAHCTBEHHOrO CEUeHHs Mo 2-i cxeme He
npousBogutca. BMecTo Hero IMPOU3BOIMTICA pacueT

92

HAKJIOHHBIX Ce4YeHHH cornmacHo mm.3.31-3.38 Ge3
ydyeTa OTOTHYTBIX CTepxHeH, [Ipu 3ToM B COOIBeT-
crByooumx QopmMynax k homepeudod cwie ¢ moGas-

JIACTICA BeSIMUMHA

(roe T — xpyTAMit MOMEHT
B TOM Xe MOIEPEYHOM Ce4YeHHH, YTo ¥ (J), a BEAWYMHA

e
. q
q1 YMHOXAeTCA Ha KO3yPHUMEHT 1 + 3 5 (rnee, —

3KCUEHTPUCHTET MONEpPEeYHOH paBHOMEDHO pachpese-
JIEHHOH Harpy3KM ¢, BbI3BIBAIOLUMH KpYYeHHe 3re-
meHTa). B cnyuae, ecnn T < 0,250b, npu pacyete
HAKJIOHHBIX CEYEeHM MOXKHO YUMTbIBaTh HaJIHuHe
OTOTHYTBIX CTEpIKHeii.

3.87. HeoGxopuMyto u3 pacueTa MPOCTPAHCTBEHHOTO

A
CeYeHHA Mo 2- CXeMe HHTEHCHBHOCTb XOMYTOB — 2
$2
HOIMYCKaeTCsA OﬂpeﬂeﬂﬂTb o q)OpMyHaM:
+0,50b
N T +0,50 <
R Ay, (b — 2a,) )28,
A R.A
w2 0,5 $7782 Pr; (182)
S2 Swh
apu 1,752 ¢, > 1
ASWZ RSASZ 2
A I 0,5 — e s
. Roh 7 (183)

e T, § — makcuManbHbie 3HaYeHMS COOTBEICT-
BEHHO KPpYTSLIET0O MOMEHTa H Mollepey-
HOH CHJIBI Ha PaCCMATPHUBAEMOM YyYacTKe.

Ilpu ¢, > 1,75 cnepyeTr yBenuyMTbh IUIOLIAZb ceve-
HUSL apMaTypbl A, WIH pa3Mep CedeHHa b TaK, YyToObl
6bUTO BBHINOJIHEHO yCNiOoBHE ¢, < 1,75.

Ecnn nonepeynas Harpyska NpWIOXeHa B Rpedesniax
BBICOTBI CCYCHUS M JICHCTBYET B CTOPOHY pacTAHYTOM
30HbI, HHTEHCHBHOCTb BEPTHKAIbHBIX XOMYTOB NOJKHA
ObITb yBesiM4eHa MO CPABHEHUI0 C BBHIYMCIICHHOH IO
dopmynam (182) u (183) B COOTBETCTBHM C PACUETOM
Ha OTpbIB cofiacHo n. 3.97.

SJIEMEHTBI TABPOBOI' O, ABYTABPOBOI' O
H OPYTUX CEYEHHH,
HMERLIMX BXOOAIHE YT JIbl

3.88. llomepeuHoe ceueHWe snMeMeHTa clenyer pas-
fuBaTh Ha pAA NPAMOYTOJBHMKOB (uepT. 56), npu
3TOM, €CITH BBICOTa CBECOB MOJIOK WM/IM HIMpUHa peGpa
HlepeMeHHbI, IPUHHMAIOTCA UX CpelHue 3HAUEeHN.

b hs b< Ay

TS

by

Yepr. 56. PasgeneHyue Ha NpAMOYFOJbHMKH cedYeHMil, HMelo-
WHX BXOAALME YTIbl, PH pacyeTe HA KpyueHHe ¢ uaruGom



Pa3Mepni momepeyHOro CeYeHMA NOJDKHBI YIOBJIET-
BOPATH YCIIOBHIO

T < 0,1R, Zb} h, (184)

rae h; b; — COOTBETCTBEHHO OONBLMAM M MeHbILHI
pasMepbl KaXAOTO H3 COCTaBIAIOIIMX
CEYEHHE NPAMOYTOJIbHHKOB.

Kpome Toro, Heobxopumo cobmiofaTe TpeGoBaHMe
m. 3.30.

Ecnu B mpemenax BbICOTHI CEUEHHS UMEIOTCA TIONIKH
(BBICTYTIBI) , HIDKHHE WJIM BepXHHME IpaHH KOTOPHIX He
ABJIAIOTCA NpPOMOIDKEHHEM COOTBETCTBYIOLIMX TpaHed
9JIeMEHTa, pacueT MPOCTPAHCTBEHHbIX CCUYCHMH BENETCA
Ge3 yueTa 3THX NMONOK KaK AJiA IeMeHTa pAMOYIoib-
HOTrO ceyeHus cornacHo mu. 3.83—3.87.

3.89. Pacuer NpOCTPaHCIBEHHOIO CEYeHHs: Ha COB-
MeCTHOe p[elCIBMEe XpyTAmero u u3srubamouiero Mo-
MeHTOB (1-A cxeMma, uepT. 5S7) NPOM3BOAMICA H3 YCIIO-
Bufl
!

b! b
T+M c—{ < Ry, Tfl(h0 —0,5x;) +

+ qSWlbf(how —O,le), (185)

IpH 3TOM 3Haq;;me R;A;, npuHumaercs He Gonee

he —0,5%,

B ycioBun (185):

b}, bf — IUMpPHHA COOTBETCTBEHHO CXATOH IpaHH

M pPAacIAHYTOH TIpaHM, HODMalbHOH K
IUTOCKOCTH H3rH0a;
ITMHa TNpOeKIMM Ha INpOMIOJIbHYI0 OCh
3NleMeHTa JIMHHH, OI paH{UMBalOLeH CxXKa-
TYI0 30HY NPOCTPAaHCTBEHHOTO CEYECHMs;
3HaYeHHe C; MPUHHUMAETCA COOTBEICT-
BYIOLIMM 3HAUEHHIO YTIJIa HAKJIOHa NPOCT-
PaHCTBEHHOi TPEIMHbI K OCH 3NEMEHTa
45° Ha Bcex TpaHAX 3NIeMeEHTa H Olpe-
nensercs (6e3 yveTa x,) mo popmyse

¢y = 2h+b+b,+(bs—b) +

2qsw1bf +

C1

TIpH 3TOM JjiMHa C; He JOJXXHA BBIXOONTH
3a npedenbl deMeHTa M ero yyacIkKa C
ONHO3HAYHBIMH M HEHYNIEBbIMM 3Haye-
Husamu T

IUIOLIajib CeYeHHs BceX IPOAONBHBIX
CTep)KHEH, pacllONIOKEHHBIX B PpacTAHY-
TOM OT U3ruba 30He;

BBICOTa CXXAaTOH 30HBI, ONpenengeMasn
KaK Ji1A ITIOCKOIC TONepeyHoro ceyeHus
usrubaemoro 3nemenTa (cm. 1. 3.20) ;

_ RSWASW1 .
qSW], - s >
1

§1

(186)
Agyir 51 IUIOWIAh MOIEPEUHBIX CTEpXKHeH, pacio-
JIOXEHHbIX B OHOH IJIOCKOCTH B PacTs-
HYTOH oOT H3ruba 3oHe, M IIAar 3THX
CTEpIKHEH;

paccTosHue OT CXaTOH IpaHH X0 paBHO-
OEeHCTBYIOICH YCWIMH B TNONEpeHHBIX
CTEPXHSAX PacTAHYTOM 30HBL.

Mowmentbl xpyranmii T 1 u3rubatouwii M B yCIIOBHH
(185) npuHMMATCA B MOMEPEYHOM CeYeHMH, MPOXO-
JUILLIEM Yepe3 cepeliHy MpOCTPaHCTBEHHOTO CeYeHHS.

B cnyuae u3meHeHHsA Iiara mollepeyHbIX CTepiKHed
§) B Mpelenax MMHbI €, YYATHIBAETCA Cpe[HHWil LIar
Ha yuacTKe [VIMHOK by, paclioNIOXXeHHOM CHMMETPHYHO
OTHOCHTENbHO TNONEPeYHOTO CeyeHHs, NPOXOASALLETO
yepe3 cepelHHY MPOCTPAHCTBEHHOTO CEUeHHUA.

Kpome Toro, cnemyer mpoBepHTb NHpOYHOCTH HOp-
MAaJIbHOTO CeueHus cornacHo 1. 3.20.

how

I1 pumeuaHu e OrpanuyeHne, BBOIMMOE Ha 3HaueHHe
R:A sy TPH HCIONL3OBAHHK yCIOBUS (185), momyckaercsa
YUMTHIBATL ¥ NPH BBIMACIICHWH BBICOTHI CXKATOH 30HEI X,, YTO
NpHBEneT K HEKOTOpOMY YBEJIHYCHMIO pacdeTHOU HecyuueH
CnocoGHOCTH .

3.90. Pacuer npOCTPaHCTBEHHOIO CeYeHHA Ha COB-
MECTHOE NEACTBHE KPYTSLIEro MOMEHTa M MomepevyHoi
cunpl (2-51 cxema, uepT. 58) NPOU3BOAMTCA U3 yCIIOBHA

T+0,50bf pin < RyAg, C—h— (bo —0,5x;) +
2

+(by — b) = 2h + 2bp+ by - 2b, + Qg h (Bow —0,5x,), (187)
! !
) As , Asy
by %] b=2¢ 7
Z
x|
Q bl a /f VA A s 1 é/
1 2
o
| |
Yeprt. 57. CxeMbi pacloNOXKEeHHA Cika- A °
TOM 30HBI B MPOCTPAHCTBEHHOM CEYEHUH 3| o =
1. cxembl kene306eTOHHOrO 37eMeHTa 4:° A
OBYTaBpPOBOrO M TABPOBOIO CeYeHHil, = 4
paGoTaioulero Ha Kpyuyeue ¢ H3ru6om
C — UeHTp TSXKeCTH MpPOHONBHON pacTs- A 3
HyTOM apMaTyphl Swi L ¢ J
ﬁ\W \1
C — |/ As1 Asws
-~ /
7
by
Asy
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ow Gy min=b  boy b min=b
,p-—,rx" X  Xe,
7 V4
4 4 \ /
e / "
l ;ﬂ ¢ Lﬁswa L Aswe
R'EN < 7 Asy 4
® H HAw Z <
2’ TC /14 ; ~
' a | ﬂsa V C V C
bow b= by,
bp bo L
bf,min

Yeprt. 58. CXeMBI PACNONOKEHHA CKATOH 30HBI B MPOCTPAHCTBEHHOM CeveHHH 2+l CXeMbI Xene306eToNHOrO IEMENTa ABYTaBPOBOro,
rapposoro 4 ['-o6pa3soro cevennil, paGoralouiero Ha Kpydetwe ¢ n3ruGom

C — LeHTp TKECTH MpOAONBHOM pacTAHYTOH apMaTyphl

npy 3ToM 3HaueHue R A, npuHEMaercs He Gonee
2qswz h.
B ycnosun (187) :

bt ypin — MeHbILAs LIMPHHA MOJIKH 3IEMEHTa WK
TIpX OJHOM MOJIKe MIMpHHA pebpa;
IJIomagb BCEX NPOHNONbHBIX CTEPXKHEH,
PaclONIOKEHHBIX B PpACTAHYTOH 3O0HE
[pH NaHHOH cXeMe;
IAHa NPOCKIMH Ha TNPOAONIPHYIO OCh
3NeMeHTa JHHHMHM, OTpaHMYMBAIOLIEH
CXaTylo 30Hy NMpOCTPaHCTBEHHOIO ceve-
HH#A, onpeaenseMad 1o ¢popmyne

€2 = 2bg it h + 2b,,,

A

§2

(4]

roe b,, — LmMpMHa CBeca TIOJKH,
PacHonoXeHHOTo B pacTs-
HYTO#l 30He, INpH 3ITOM
IJIKHA ¢; He JOJDKHA
BRIXOOMTb 33 IIpeelibl
3IMeMeHTa HITH ero Y4acTKa
¢ OJHO3HAYHBIMH H HEHy-
NeBbIMU 3HaueHuAMH T
BBICOTa CXKATOH 30HbI, ONperenseMasn
KakK A IUIOCKOro MOlNepeyHoro ceve-
HUA usrubaeMoro sneMeHTa IpH fAaH-
HOl CXeMe pAacHONOXKEHHA CXKaToH
30HbI, IIpH STOM He YUMTHIBAETCH
CKaThiffl CBEC MOJIKH, BHICTYMAIOUE 33
rpaHb IOJIKH MeHblleH UIMPHHBI WIH
3a rpaHb pebpa npu OQHOM MoJIKe;
stAswz

qswz = ———
52

X2

(188)

— COOTBeTCTBEHHO  IUIOLIANh  CeYeHHA
OQHOTO MNONEepPEUHOro CTEPXKHA, Pacmo-
JIOXKEHHOTO B pacTAHYTOH 30He HpH
IJaHHOH cXeMe Ha BCIO BBICOTY K, M
€ro uar;

paccTOAHUA OT GOKOBOM CXKaTOW rpaHu
nonku (win peGpa) UMpuHOH b,y
[0 pPaBHOOEHCTIBYIOIIEH YCHIMH COOT-

SWa 82

bOv bow
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BETCTBEHHO B TNPOMJONBHBIX CTEPXHAX
miomaasie Ag, ¥ B NONEPEYHbIX
CTEPXKHAX IUTOWANbIo Ay, , .

Kpyraumit Mmoment T U nomepeuHas cuna Q B yclo-
i (187) npuHMMaoOTCE B TIOMEpeYHOM CeveHHH,
MPOXOAAILEM Yepe3 CepefiMHY NPOCTPaHCTBEHHOTO Ce-
YeHHSA.

B cnyuae M3MeHeHHMA LIara MOMEPeYHBIX CTEPKHEH
§; B HpefieNiax YIMHbI ¢, YUMTHIBACTCA CPeIHMH LIar Ha
YUACTKe [JIMHOA /1, PacHONOKEHHOM CHMMETPHYHO
OTHOCHMTENIBHO MONEPEYHOTo CeYeHus, INPOXOAALIEro
Yepe3 cepe/TMHY NPOCTPAHCTBEHHOTO CeYeHH .

Kpome 10ro, cnegyer NpoBepHTDb MPOYHOCTh HAKJIOH-
HOTO CeYeHHd cornacHo n. 3.31.

JJIEMEHTH KOJIBHEBOIO CEYEHHA
C IIPONOJIBHOH APMATYPOH,
PABHOMEPHO PACIIPENEJIEHHOMH MO OKPYXHOCTH

3.91. Pasmepbi NOMEPEYHOTO KOJIbLEBOTO CEYCHHA
1eMEHTA IOJIKHbI YIOBNIETBOPATH YCNOBHIO

3 3
T<008Rym(rs — 1), (189)
IO€ 7y, 72 — COOTBETCTBEHHO BHYTpeHHHH M Hapyx-
Hblil pagiychl KOJBLIEBOIO CEeYeHHS.
Pacuer nmpocTpaHcTBeHHOro ceveHHsa (4epT. 59)
IPOH3BOJIMTCA H3 YCIIOBUA

T+ML
c

b
<qu _C-+ Agr rscﬂ’ (190)

b,c — mMHAa NpOoeKUWM JIMHUM, OTPaHHYMBAIO-
e CXKaTyl 30HY, COOTBETCTBEHHO Ha
nonepedHoe ceueHHe 3MeMeHTa U Ha
ero TNpOAONBHYW OChb (cM. uept.59).
3HaveHue b NnpHHMMaeTCA PaBHBIM

rae

b =2V} —(rycosmi,,)?,  (191)
3Hau€HHe ¢ Oonpenenserca COrnacHo
n. 391;



Yepr. §9. IpocrpancreeH-
HOE ceyeHHe xene’oberoH-
HOTO 3/IEMEHTa KOJblie-
BOTO HONEPEYHOro Cceyve-
HHA, paGoralonero Ha Kpy-
4yeHue ¢ n3rubom

£,y — OTHOCHTENIbHAsA IUTOLIANb CKAaTOH 30HBL
GeToHa, ompenensemaa Io ¢opmyne
(137), wm npu £.;, < 0,15 —no dop-
Mmyne (140) mpu N = 0;

M, — npepenbHbiit M3rnGaonmit MOMEHT IIpH
uyMcTOM H3rHbe, NPUHUMAEMBIH paBHBIM
npasoii vacte ycnosuit (138) wunm
(139);

e = — ; (192)

A — COOTBETCTBEHHO  IUIOLIAJb  CEeYeHHA
CTepXHA CIMPATBbHOR (KOJIbLIEBO) apMa-
Typbl M 1Iar HaBHBKH CIHpanu (1uar

sr’s

Kosen) ;
B — xo3dduumeHT, onpepensemMbii o ¢dop-
MyJe
b
ﬁ = 1
Z"rs(l - Ecir)
sinmg,.;
X | ——=¢" 4 cosmé ] 193
l: (1 — Ecir) cir (193)

HNY 1o yepT. 60.

NN

05

0 01 02 03 ¥eer

Yepr. 60. I'padux ans onpepeneHun xo3duunenta 3 HpH pac-
4ere 3IEMEHTOB KOJbIIEBOFO MONEPEMHOTO CeYeHHs Ha Kpyde-
HME ¢ HITHOOM

Mnocrocrs dedcmBug
US2USRIOU £20
MOMEHMT

Momentbr kpyTaumit T u u3ruGaoumit M B ycosun
(190) nNpHHUMAITCA B NONEPEUHOM CEYEHUH, TIPOXO/IA-
1eM yepe3 cepeHHy NPOCTPAHCTBEHHOTO CEYCHHUS.

Kpome Ttoro, momkHo GbITh HpoBEpeHO ycoBMe
(190) xak npu YMCTOM KpYUYEHHMH C YMHOXeHHEM

4nr
BeNWUMHBI M, Ha OTHOLUEHHe s e

RsAs, tor
Ag 1op — IIOWANb CEYEHHs BCEH MPOJONMBHOH apma-
TypBbI.
3HayeHue ¢, B ycnoeuu (190) npunumaercs He

VSR A 4or [ M )

1 -

Oonee
2nrg \ M,

3.92. Ycnore (190) mpoBepAeTcst i NPOCTPAHCT-
BEHHBIX CEYEHMH, B KOTOPBIX IWHA NPOCKIMH C He
BBIXOOMT 32 Tpeldenbl YYacTKa C OFHO3HATHBIMU H
HeHyNeBbIMU 3HaueHHAMH T ¥ He NPEBHILUAET Cp, ;. =
=2mr, (1 - &)

IInsA 3M€MEHTOB ¢ NOCTOSIHHBIM CeYeHHEM IO JUIHHE
PEKOMEH/IYeTCA NPOBEPATH NPOCTPAHCTBEHHbIE CEUCHHUA,
HAYMHAOIIKECA OT HOPMAIbHOIO CeueHHs C HauGonb-
mMM 3HaueHueM T, a NpH NMOCTOAHHBIX 3HaueHmAx T —
OT ceveHMA C HaubomburiM 3HaveHmeM M = M, ...
B mocnemHeM cilyuae HeBbITOIHeilliee 3HAYEHHE ¢
paBHO:

M, - M

= 2b max
T - 0b/2

JIsst 3MeMeHTOB ¢ NepeMeHHbIM CeYeHHeM MO [UIHHe
peKOMeH/IyeTCH NMPOBEPATh HECKONbKO NIPOCTPaHCTBEK-
HBIX CeueHHH, paCTONIONEHHBIX B PAa3HBIX MeCTax IO
IJTHHE, U IPY 3HaYeHUAX C, PaBHBIX:

M, - M

c= 2b
T

L]

NpH 3TOM [JIHHA IPOEKIMH C HE MOJNKHA BBIXOIHMTh
3a npenesibl IIHHBE 3JIEMEHTA. Paamepm TIONEPEUYHOro
CeYeHUs MNMPHHHUMAIOTCA COOTBETCTBYIOLIMMH CEpEOHHE
MpOCTPAHCTBEHHOI'O CEYCHHA.

TTPHMEPBI PACYETA

Nlpumep 46. [Jano: purens NepeKpbiTHA TOPUEBOH
PaMbl MHOTOITKHOTO NMPOMBIIIEHHOTO 3[aHKA, HArpY-
XEHHBIH PABHOMEPHO paclpefieNieHHOH Harpy3koi
q = 1544 xH/M 1 paBHOMEPHO pachpeneneHHbBIMH
KpyTAIMMH MOMeHTamu ¢ = 34,28 kH - m/M; nomepeu-
HOe ceueHHe pHUreja y Omopel — Mo 4epT. 61, a; 3mopa
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KPYTAUMX MOMEHTOB OT BEpPTHKANbHBIX NOCTOSHHbIX
H JUIMTeNIbHBIX HAarpy3oK — mo uepr. 61, 6; amopsl
H3ruOaIMX MOMCHTOB M NOMEPEUHbIX CWI OT HEBbI-
rofHeiillied A ONOPHOro ceveHuss KOMOGHHALHK
BEPTHKAIbHBIX HAPY30OK H BETPOBOH Harpy3sku -—
no uepr.61, & 2; 3mopa u3MGAOWMX MOMEHTOB
OT HEBLITOIHEHINEH 1A MpOJIETHOTO CeueHHA KoMOu-
HaUMH BepTUKATILHBIX Harpy3soK — HO 4epr. 61, O;
6eTOH. Tskenblid kitacca B25; mpomonpHas u nomnepey-
Hast apmarypa xnacca A-Ill (R; = R, = 365 Mlla;
R, = 290 MIla).

Tpebyerca mnopoGpath BepTHKaNbHbleé H TOPH3OH-
TaJIbHble NOTEPeYHble CTEP)XKHH U NTPOBEPHTH MPOYHOCTH
PATeNis Ha COBMECTHO® [eHCTBHE KPYUeHUA U H3rkba.

P a ¢ y e T. [lockonbKy ceueHHe HMEET BXOOsLIMe
yLIIbl, NpoBepHM ycnoBue (184), pa3bGuB CeyeHHe Ha
[Ba IpPAMOYTONbHMKA pasmepamu 800x320 u 155x
x250 mm u npuHaB R, = 13MIla (1.e. Ipt 7y, =
=09):

0,1R, b3 h; = 0,1-13(320% - 800 + 155% - 250) =
= 1143-10° H-Mmm> T = 84xH M,

T. e. yoiopue {184) ynoBneTBopaeIcH.

Pacuer mpoOCTpaHCTBEHHBIX CEYEHHH MPOH3BOLMM
KaK [UIA NpAMOYIONBHOIO CEYeHHA pasMepaMu b =
= 300mm 1 b = 800 MM, Tak Kak HWXKHAsg TpaHb
PUTENA ¥ BRICTYNAIOLIAA NOJIKa 06pasyroT Yroil.

Tak xaxk gns omopHoro ceueHws 0,50Qb = 0,5 X
X460 -03=69kH-mM< T = 84 kH -m, cornacto
nm. 3.85 u 3.86, pacuer mpHONOpHOTO y¥acTka mo 1
U 2-i cxemMaM HEOGXOMHM.

Heo6xonumyo u3 pacuera no 2-i cxeMe MHTEHCHB-
HOCTh BepTHKaNbHbIX CTepXKHEN ONpeNesnifieM CoTiacHo
n. 3.87.

HpenBaputenbo BHIMMCAUM KodbdummenTs! 55 U
(78

6, = N~ 800
: = = = 0,571;
2b+ h 2300 + 800
o = T +0,50p B
! RoAg, (b —2a2)) 28,
84-10° +0,5-460-103 -
- 107 - 300 = 0851,

365:2304(300-2-50) Y 2-0,571

roe Ag, = 1609 + 314 + 380 = 2304 MM? (2032 +
+ @20+ ©22).
HockonbKy ¢, < 1, HHTEHCHBHOCTb XOMYTOB Ofipe-
aenum no gopmyne (182):
ASWI — 0’5 RSA_ $2_ ¢t =
52 Ry h

365 - 2304
290 - 800

Mpuuymas war BepTHKAIbHBIX XOMYTOB §; =
= 100 MM, HAXOOUM IUIOINAND CeYCHUA OfHOTO XOMYyTa:

Agy, =1,54.100 = 154 MM,

IpuauMaeM xoMyThl IMaMETPOM 14mm (4, =
= 154 mm?). 5

TlpoBepnM NpOYHOCT> 1O NPONOTBHOM apMaType,
YCTaHOBJIEHHOH Yy BepXHe# pacTsHYTOH rpaHH MpHoNop-
HOTO Y4acTKa pUresf cOInacHo m. 3.85a (l-xzcxeMa) .

W3 uepr. 61, 2 naxomam Ag, = 3217MM° (4 ©32)
w A =1388mm? (2020+2922), 4 = 68 Mm.

Ho ¢opmyne (172) OMpeReIHM BbICOTY CXaToH
30HM X, , mpuHuMas Rj = 16 Mlla (1.e. NpH 7}:, =
= 1,1, MOCKONbKY yUHTHLIBACTCA BETPORAZ HATPY3Ka) -

= 0,851 = 1,54 mm.

s
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R A - Re AS, _ 365(3217-1388)_
Ryb 16 - 300
= 139MMm > 24’ = 2-68 = 136 Mm.

llar # guaMeTp rOpH3OHTAIBHBIX IONEPEYHBIX
CTepXKHed NpPHONOPHOIO YYacTKa NPHHUMAEM TaKHMHM
Xe, KaK [Jifi BEPTHKAIBHBIX XOMYTOB, T.€. §; =
= 100 MM, Ag,, = 154 mm?, o1ciona

X, =

Ry, Agyy 290 - 154
= = = 446,6 H/mm;
sw 5 100 /
8, = b = 300 = 0,158;
2h+ b 2 - 800 + 300

ho = 800 —80 = 720 mm.

TNpoBepum  BhipaeHHe  qg, b(ho — 0,5x;) =
= 446,6 - 300(720—0,5 - 139) = 87,2 - 10° H- MM <
< 06T _ 06-84-10°
Ve, Vo,158
HOBATeNbHO, g, OCTABUM O3 H3MEHEHHA.

Hposepum ycrnosue (173) :

(T —0,50b)?
48, 4q5y,b(ho ~05x,)

= 126,8 - 10° H - mm. Crre-

= 490-10° +

max

(84 - 10° — 0,5 - 460 - 10° - 300)* _
4.0,158 -87,2 - 10°
= 494-10° H-mm < R A (ho —0,5%;) =
= 365-3217(720—0,5 - 139) = 763,8 - 10° H - Mm,

+

T. €. BepXHeil NPOIONIbHOA apMaTyphl H3 YCIIOBHA MpoY-
HOCTH YCT2HOBJIEHO I0CTaTOYHO.

U3 ycnoBusa (176) npoBepuM HpPOYHOCTH IO TODH-
3OHTAJIBHOM MOMEepPeYHOH apMaType, PacONONEHHON Ha
IPHOIIOPHOM YYacTKe:

Qg b (ho —0,5%,) = 446,6 - 300(720 — 05 - 139) =

=872-10°H -mm >

T
228, ,

84 = 74,7kH - M,

© 272.0,158

T. €. TOPHU3OHTAIbHOH NMOMEpeyHOH apMaTyphl Ha MpPHO-
NOPHOM YYaCTKe YCTaHOBIICHO IOCTATOUHO.

Kak pupHO M3 ueprt. 61, 6, 0, B ceueHHH ¢ HanGOJIb-
UMM NPONETHBIM H3THGAMIMM MOMEHTOM HMeeT
MeCTO KpYTAUMIA MOMEHT, NO3TOMy clieflyeT NpoBe-
PHTb MPOYHOCTb NO NPOAONLHON apMarype, YCTaHOB-
JIEHHOH y HWDKHEH pacTAHYTOMH I'paHu B cpefHed 4acTH
HponeTa purensau3 ycnosus (174).

Jnsa 310# YacTH pUrens,nBa BepXHUX crepxHA O 32
oBopBanpl, # IO3ITOMY, COINIaCHO yepr: 61, a4, UMeeM
Ag = 1609mMM> (2 @ 32); o' = 62mm; Ay, =
= 1388 MM* (2 @20+2@D22); a = 68 MMm.

OnpepienniM BBICOTY CXAaTOH 30HBI X;, IpUHEMAsA
Ry, = 13 Mlla (1. . npu Yoy = 0,9, nocxombKy BeTpo-
Bast Harpy3Ka He YYUTBIBAcTCSA) :

X = Ry, — Ry Ag,  365(1388 — 1609) <o
Ryb 13 - 300

Mpurumaem x; = 2a’, orcioma ho — 0,5x; = h —
—a—-a = 800—-68 —62 = 670 Mm.

TOpH3OHTAIbHDbIE NOMEPEUHbIE CTEPKHK B CpEIHEil
YacTH NposieTa NpUHUMAaeM muaMetpoM 14mMm (4, =
= 154 MM?) 4 c waroM s, = 200 MM, OTCIoaa

Roy Agw, 290 - 154
= - = = 223,3H .
qsw] 5 200 /MM
U3 yepr. 61, 6, 0 umeem:
Ty = 211 =280, _ g9 u;
2,45
M, = 321 xH M.
IpoBepumM ycnosue (174) :
3
Mypox t YE =
43145 ,b(ho — 0,5x,) -
= 321-10° +
62
R (8,9 - 10%) _
. 2
4.0,158-223,3-300-670 — 23428 106
154,4

= 3269-10° H-mm < ReAy, (ho —0,5x,) =
= 36Z - 1388 - 670 = 339,4-10° H - mm,

T. €. HUXKHe# TIPOJONIHON apMaTyphbl U3 YCIIOBHA NpPOY-
HOCTH YCTaHOBJIEHO IOCTAaTOYHO.

OnpenenuM, Ha KaKkoM paccTosHuH [, OT HyneBO#
TOUKH 3mopbl T MOXHO IONYCTHTH LIAT FOPH3OHTAND-
HbIX monepeyHbIx crepkHed 200 MM, ucnonb3ys ycio-
sue (176). Hpusmman T = tl,, umeem qg,, b(ho —

tl
-0,5%;) = —%—,
) =27,
o1cIona
1 2 2alqswlb(h0 '—ossxl) _
A V =
t
220,158 -223,3-0,3.0,67

34.28 1,47 m,

CnemoBaTenbHO, LIAr TOPU3OHTANBHBIX CTEPXKHEH
100 MM MOXHO HOMYCTHTh HAa MPHONUPHBIX YYACTKaxX
purens mmHoOM 2,45 ~ 1,47 ~ 1 m.

Ipumep 47. [Jano: 6anka nepeKpbITHA ¢ NOHepey-
HbIM CEYEHHEM ~— IO 4epT. 62, a; pacnoyoXeHHe
Harpy3oK, SMOpbl H3THOAIMX M KpPYTALMX MOMeEH-
TOB, a TAKXe 3MOpa MONEPEYHbIX CHWI — MO YepT. 62, 6;
GeTon Taxenbld Kyacca B25 (R, = 13MIla npu

Ty, = 09); npofonmpHas M MomepevyHas apMarypa
inacca A-IlF (R, = R,, = 365MIla; R, =
= 290 MIla).

Tpebyerca NpoBEepUTH NPOYHOCTH GaNKK Ha COBMECT-
Hoe JeicTBHe KpyYeHHs H H3ruba.

P a ¢ 4 e T. Pa3buBaeM momepeuHoe ceyeHue Ha JBa
npAMOYTONbHHKA pasmepamu 200x 400 n 350x400 mm
M nipoBepsieM yciopue (184) :

0,1R, b} h; = 0,113 (200? - 400 + 3502 - 400) =
=845-10°H-MmM> T = 40xH - M.
M3 vepr. 62, a umeem hy = 800 — 50 = 750 MM.
Cravana npOBepHM MPOYHOCTH MPOCTPAHCTBEHHOTO
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Yepr. 62. K npumepy pacueta 47

cedeHus mo 241 cxeMe coriacHo m. 3.90. [Ipu 3TOM,
TIOCKONbKY COCPENOTOYEHHbIE CUJIbl, MPHIIOXKEHHbIE NO-
CpeMHe BBICOTHI CeYeHHs, BbI3bIBAKT OTPhIB PACTAHY-
TOH 30HBI OajIKH, yuTeM, YIO 4acTb BEPTHKAIbHBIX
XOMYTOB BOCNPUHKMAET OTPHIBAOIIYI0 CHIY, PaBHYI0
cornacHo 1. 3.97:

F, = (1, i’i_) = 280(1— —339)— 149,3 kH
h 750

(]
(roe kg = 400 — 50 = 350 Mm).

Ycunve Ha enMHMny WINHBI OAIKM B BEPTHKAIBHbIX
XOMYyTax, pacNoJIOXKeHHbIX Y NPaBOd IpaHH, OT OEHCT-
BUA OTphiBalowedl cuinbr F onpenenuM, pacnpenenss
OTPBIBAIOLLYIO CHITY HA IBE BETBH XOMYTOB H NPHHUMAA
WMPHHY TUIOMagKKU omupaHus cunel F b = 300 mm,
TOrza

a = 2h;+b=2-350+300 = 1000 Mmm = 1M,
T.e.

dgug °F lez = 1491’3/2 = 74,6 kH/m =
= 74,6 Himm.

Takum oGpasom, yuuTbiBaeMas npH pacyere IMpoCT-
PaHCTBEHHOTO CeYeHHA BENHUMHA g, Tpu Ag,, =
= 154 mm? (1 Z14) u s, = 100 MM (cm. depT. 62, @)
6ynet pasHa:

st Aswz _

Aswy = 52 ~Qswa T

290154 o6 -

106
CornacHo ¥epr. 58, 6 v 62, a, npummaeM b min =
= 200Mmm, & = 800Mmm, b,, = 0, 4, = 1071 mm?
(1 @32"‘1@121’1 014).

372 H/mm.

98

Torpa 3HaueHue ¢, OyneT paBHO:
€2 = 2bg min tht 2boy = 2200 + 800 = 1200 MMm.

TIpocTpaHcTBeHHOE CeYeHHE pPACTOflaraeM y OHophl
6anxu. [lockonbky ¢; < 1,94 M, T. €. POCTpaHCTBEH-
HOe CeveHHE He BHIXOOHT 3a NPEJIEIIbl YUYaCTKa ¢ HEHyJIe-
BhIMH 3HaueHusiMu T, OCTABIACM C; = 12 M.

PacuerHbie 3uaueHus O u T npHHMMaeM Ha paccTof-

c
HUM —;—2- ot onopet, T. &. Q= Qo — 4 ——23— =297 -

-57L22—- 2935 xH; T = 40kH - m.

Tockomsky R, Ay, = 365 - 1071 = 391 - 10° H <

< 2g5,,h=2- 372 800 = 595 - 10 H, octaBnsaem
ReAg, = 391 kH.

Bmcmy okarTofl 30HBl Xz ONpENeNsAeM Kak MiA
NpPAMOYTONBHOTO CeYeHHA COIMacHo 1. 3.20, nprHuMan
1A JasHOM cxeMb! hy = bo = 20050 = 150 MM u
b = k = 800 MM (COKaTbid CBEC MONKY HE YUYMTHIBA-
eTCs) .

Tockombky @' = 50 MM COCTABJISIET 3HAYHTENbHYIO
pomo oT Ay = 150 MM, 3HaueHHEe X, ONpeAessieM Ge3
y4era CKaToi apMarTypsl:

Xy = Reds, _ 391000 _ 37,6 Mm <
Ryb 13 - 800

< a = 50mm.

ITpoBepsem ycnosue (187), npuHuMas boy = by =
= 150 mm:

h
R, Z‘(bo —0,5%2) + gy B (bow —0,5x,) =

= 391 000 ——

82°° (150 — 0,5 - 37,6)+ 372 - 800 X

X (150 -0,5-37,6) = 73,2-10°H-mm >



> T +0,5Qbf ,p;y = 4040,5-2935-0,2 =
= 69,35 kH M,
1. €. IPOYHOCTD 10 2-H cXxeme obecneyeHa.

IIpoBepsieM NMPOYHOCTL MPOCTPAHCTBEHHOIO CEueHMUA
no 1-it cxeme cormacho . 3.89. Ilpuiumaem by = b =
= 200 MM; b= 350 Mmm; Ay = 2526 mm? (3 @32+
+1912); A, = 308mMm* (2014); A, = 154Mm®
(1014); s, = 200 mm.

Onpenensem [WIHHY NPOEKIMH Cy :

¢y = 2h+2bs+ by —2b =

= 2-800+2-350+200—2-200 = 2100 MM.

IIpocTpaHCTBEHHOE CeyeHMe pacloiaraeM Ha yyacTke
MeX/1y ONIOPOW M NEPBBIM IPy30M y MeCTa NPHIOKEHHA
aroro rpysa. Ilockonpky c; > 1,94 M, T.e. npocT-
PaHCTBEHHOE CeueHHMe BBIXOOMT 3a mpepdenbl Dankwy,
npuHEMaeM ¢, = 1,94 M. PacuetHbie 3HayeRua M u T

fIpHHHMAaeM Ha pacCTOAHMH 62—1 oT onopsl, T.e. M =
5,7-097%
2

]
Il

297 - 0,97 —

40 xH - M.
BoicoTy cxatoil 30HBI onpeiendeM Kak Mif IpAMO-
YTOJIBHOTO CEYCHHA

- RSASI - RSCAS’I

=2854xkH -™m; T

365 (2526 — 308) _

Xy =
Ryb 13- 200
= 311 mm,
npu stoM X, = 311 MM < Ephy = 0,604 - 750 =
=453 mm (roe £ — cm. Tabn. 18);
RowAgw, 290 - 154
= = = 223 H/mm.
g 5 200 /
HNockonbky 24y, bf + ————M—— =2.223 X
! ho —0,5x1

2854 - 10°
750~-0,5-311
365 - 2526 = 922 - 10° H, npunnmaem. R A, =
6369 - 10° H.

IpoBepsieM ycnoBue (185), mpuHAB hyy = hg =
750 Mm:

X 350 + = 636,2 - 10° H < R4, =

bl
RsAn Tfl (ho —0,5x,) + qswlbf(ho“, —0,5xy) =

= 636,2 - 10° ng% (750 - 0,5 - 311)+ 223 - 350 X

X (750—0,5-311) = 85,4-10° H- mm >

b 02
>T+M = 40+2854 —— = 69,4kH - M,
(4] 1,94

T. €. IPOYHOCTh CEYEHHUA Mo 1-if cxeMe obecneyeHa.

Pacuer xene306eTOHHbIX 3/IeMEHTOB
HA MeCTHOe NefiCTBHE Harpy30K

PACYET HA MECTHOE C)XATHE
3.93(3.39). IIpn pacueTe Ha MecTHOe CxaTHe (CMs-

THE) IEMEHTOB €3 TONEpeyHOro apMHPOBAHHA
JOJIKHO YIOBJIETBOPATHCA YCIIOBUE

N< \{’Rb, IocAlom ’ (194)

e N — mpoponbHas CKMMAKOWIasA CHIa OT MecT-
HOM Harpy3KH;
Ajoe, — WiOWanp cMATHA (CM. UepT. 63) ;
k03¢ PHIMEHT, IPHHUMACMBIH PABHBIM :
npM PaBHOMEPHOM  paclpeneneHHH
MECTHOH HArpy3Ku Ha IUIOIIAJHd CMA-
A — 1,0;

NpH HepaBHOMEPHOM paclpefelecHHH
MeCTHO#H Harpy3ku Ha IVIOINA| CMATHA
(nop, KoHuamu Ganok, MPOTrOHOB, NEpe-
mbruek) — 0,75;

— PpacueTHOEe CONpOTHB/ICHHEe GeTOHa CcMA-
THIO, ONIpefesaemoe o hopMyIe

Rb, loc = %¥p Rb’ (195)

3nech apy, = 1,0;

o = 1,0 gja GeroHa xyiacca Hixe B25;
a = 13,5R,,/R; nmnsa GeroHa Kmacca
B25 u BbIE;

Yy = l‘ AIocz/AIocx >

HO He GoJtee CIEMYIOMKX 3Ha4eH i :
IpH CXeMe NPHJIOXKEHHUS HArpy3kd Mo
yepT. 63, g, 6, ¢, e, u Mk GeToHa:
TDKENOro, MeJNKO3EpHHCTOTO M JIEFKOro

Rb, loc

KJIacCOB:
BaeB7,5 .. ... ... .... 2,5
B3,5; B5; B7,5 ......... 15
nerkorokmaccaB2,5 ... ... .. 1,2

NpM CXeMe MPUJIOKEHHA HArpy3KH N0
4epT. 63, 6, 0, & He3aBHCHMO OT BHA H
Kinacca Gerona — 1,0;

Ry, Ry, — npuHuMaloTcst Kak [UiA GETOHHbIX KOH-
cTpyKmit (cM. 103, 5 Tabm. 9);
Ajpe, — PACUETHAA IUTOINANb CMATHA, ONpenerfae-
Mas B COOTBETCTBMHM C I1. 3.94.

Ecnu ycnosue (194) He ynoBneTBOpAeICs, peKOMEH-
OyeTcs DPUMEHATh KOCBEHHOE apMHpOBaHHE B BHJE
CBapHBIX CETOK M PacCYMTHIBATh IEMEHT B COOTBETCT-
BHH c 1. 3.95.

3.94(3.40). B pacuernyro mnomans Ay,., BKIIOYa-
€TCA YYaCTOK, CMMMETPHYHBI IO OTHOLIEHMIO K IUIO-
wapd cMATHA (4epT. 63). IIpU 3TOM HOIDKHBI BBINOJ-
HATHCA CIIedyIoLIMe NpaBuia;

OpH MECTHOH Harpyske 1o Bceil LIMpuHe SNeMeHTa
b B pacyeTHyI0 IUTOLIa[b BKIIIOYAETCA YYacTOK UIHHOM
He Gonee b B Kaxaylo CTOpOHY OT I'paHHIIbI MECTHOH
Harpysku (uepr. 63, a);

IpH MECTHOH KpaeBOH Harpy3ke No Bced LIMpHHE
3eMeHTa pacyeTHas Wiowand Aj,., paBHa IIOWIAH
vt Ajoe, (uepr. 63, 6);

NpPH MECTHOH Harpy3ke B MeCTax ONHpPAHUA KOHIOB
NPOrOHOB M GATOK B PacYeTHYIO IUIOIAMb BKIIIOYACTCS
YY4acTOK LIMPHHOH, PaBHOM ITyOMHE 3aJelKH MpOroHa
WM OaTKH, H JUIMHOH He 6Ollee pacCTOSHHUA MeXay
CepelMHAMH IpOJIeTOB, IpHMBbIKalOIMX Kk Oanke
(uepT. 63, 8);

ecu  paccrosHHe Mexay Oamkamu NpeBbILIAET
[BOiHYI0 IUMpHUHY IeMEHTa, [JIHHAa pacyeTHOH IUIO-
@AM OMNpenensAercs KaKk cyMMa LUIMpHHbI Galku H
YIBOEGHHOI ILMPHHbI TeMeHTa (uepT. 63, 2);

npd MeCTHOM KpaeBO#H Harpy3ke Ha yrom 3je-
MeHTa (4epT. 63, 0) pacueTHas miowagy Aj,., paBHA
wiowany cMaTusa A locy s
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YepT. 63. Onpenenenne pacuerHol maowanu Aj,q, NPH PACIeTe Ha MeCTHOE CXATHE NMPH MECTHOH HArPy3Ke

a — mno Bceft IMpUHE TEMENTa; 6 — KpaeBoH N0 Bcelf LIMpHHE MIEMEHTR; 6, 2 — B MeCTaX OMMPaHUA KOHLOB MPOTOHOB M Ganok; o —

KpaeBo#t Ha yTON 5/IeMeHTa; e — Ha YacCTh IJIMHBI ¥ IIMPHHELI 31eMeHTa; W — KpaeBoi B MpefesaX BLICTYNa CTeHbl (IMIACTPHI); & —

Ha CedeHue CIOXHOH GOpMbl; / — MHHMMAIBHAA 30Ha aPMHPOBAHHA CETKAaMH, NPH KOTOPOH KOCBEHHOE apMMPOBAHHE YUUTHIBAETCH
B pacueTe

100



IOpH MECTHOH Harpyske, NPWIOXEHHOH Ha vacTH
IMHBI ¥ IIMPHHBI 3JIEMEHTAa, pacyeTHas IUTOILAmb
IpMHMMaeTCA corjacHo 4eprt. 63, e. [llpn wanmuuum
HECKOJIbKMX Harpy3oK YKa3aHHOTO THIIA pacyeTHbIe
ITOLIAAH OTpPaHHUMBAIOTCA JIMHMAMH, NpPOXOAALMMH
yepe3 CepelMHY PacCTOAHMA MeEXAY TOUKaMHM IIpHIIO-
XEHHS IBYX COCE[HMX HArpy3oK;

Ip¥ MECTHOH KpaeBOH HArpyske, pacloNIOKeHHOH B
npefenax BhICTYNA CTeHbl (MMATACTpPBI) WIH IMPOCTEHKA
TaBpOBOTO CeYeHMs, pacueTHasd mwiomagp A;,. paBHa
IUTOLIANM CMATHA Aj,., (4epT. 63, x) ;

TIpH ONpEesIeHHH PacueTHOM IUIOIay ANA CeueHHH
CIOXHOH (HOpMbI He HONMKHBI YUMTBIBATBCA YUACTKH,
CBSI3b KOTOPBIX C 3arpy>KeHHbIM yuacTKOM He obecre-
YeHa ¢ HeoOXxoauMoO# HagexHocTbIo (4epT. 63, u).

I1 pum™euanu e Ilpy MectHoRt Harpyske oT Gajox,
TNpOr'OHOB, IMEPEMBIYCK H [pPYTHX 3JIEeMEHTOB, pa6o‘raloumx Ha
u3ru6, yuuTEIBaeMas B pacyeTe IJ1yOGMHaA OMPPHI NPH ompenene-
wim Ape, W Ajpe, NpHHEMaeTcA He Gomee 20 cM.

3.95(3.41).Ilpu pacueTe Ha MeCTHOe CXKATHE 9Jie-
MEHTOB H3 TSKENOro G6eTOHa ¢ KOCBEHHBIM apMKpOBa-
HMEM B BHJE CBapHbBIX MOMEPEYHBIX CETOK MHOJDKHO
YHOBIIETBOPATHCA YCIOBUE

N < RI: IocAloc‘1 ’ (196)

rae  Ajpc, — Wiowmame CMATHS,
R} joc — TpHBeleHHas TNpU3MEHHad IIpOY-
HOCTh OeTOHa IIpH pacueTe Ha MecCT-
HOE CXaTue, onpezenaeMas o ¢op-

MyJTe
R{ joc = Rppp +
+ S”‘xyRs,xy‘ps’ 197)
371eCh Rs' xyr ~ o0603HaueHuA Te Xe, Y10 B 11. 3.57;
Py Myy

3
¥y = “ Ajocy /Alocl ’

HO He Gonee 3,5;

Y5 — Ko3bOHLHMEHT, YUHTHIBAIOWMi BITHA-
HHe KOCBEHHOTO apMHpOBaHHMs B
30H¢ MECTHOro CXXaTHfA;, JIA CXeM
yepr. 63, 6, O, ¥ TNpHHAMAeTCA
¢y = 1,0, nmpm 3TOM KoCBeHHoOe
apMHpOBAaHHE YUHTBIBAaeTCA B pac-
YeTe fIpH YCJIOBHMH, YTO NOMNEpeYHbIe
CETKH YCTaHOBJIEHbI Ha MNOLIAOM He
MeHee Or pAHHYEHHOH NMyHKTHPHBIMH
JIMHUAMA Ha COOTBETCTBYIOHIMX CXe€-
Max 4yeprt. 63; mg cxeM ueprt. 63,4, 6,
2, e, u KO3hPUUHEHT ¢ oNpeae-
etca no gopmyne

Alo
¢ = 4,5-3,5—A-“—,
ef

Aef — mwrowaas OeTOHa,  3aKJIIOYEHHOro
BHYTpH Komypa CEeTOK KOCBEHHOro
apMHPOBAHKA, CUMTasd MO HX Kpai-
HUM  CTepXHAM, A KOTOpOH
HOIDKHO YNOBNETBOPATLCH YCIOBHE
AIOCl < Aef< Alocz :

Eciiit KOHTYp IUTOIIAAy CMATHSA BBIXOIMT 3a Ipeeibl
KOHTYpa CeTOK KOCBEHHOTO apMHPOBAHMUA [ HanpuMep,
Ha BeJIWUMHY 3alIMTHOTO cJIOSl GeToHa apMaTypsl CETOK

NpH pacHoOJIOXKEHHH IUIOMIAIM CMATHA y KpaeB 3jie-
meHTa (CM. 4epr. 63, a—0,x, u)), NpH onpenencHuK
sHaueHuit Ay, M Ajpo, HE YUMTBIBACTCA IUIOIAJD,
3aHMMaeMas 3AIUTHBIM CII0EM.

Haumensinyio rnyGHHY 3aTOKEHHA CETOK KOCBEH-
HOTO apMHpOBAaHMA CJie[lyeT OIpedenfAT mo ¢op-
MynaM:

IVIA CXEM 3arpy’xeHus Io 4epT. 63, e —e

hg = vq (l/'}%" - PAIom); (198)

V1A CXEM 3arpy><eHHs 1o uept. 63, a, 6, &, u

N
hy = 24 (— - Am,} (199)
b R,
B popmymnax (198) u (199):
vq = 0,5 — npu cxeMax 3arpyxeHus
1o 4epT. 63,4, ¢, u;
¢q = 0,75 — npu cxemax 3arpyeHus
o uept. 63, 8, 2;
¢g = 1,0 — mpu cxemax 3arpyxeHus
o 4ept. 63, 6, 0, X.

Yncno ceTox NpuHHMaeTcsa He MeHee AByx. Kpome
TOrO, HOJDKHBI BBINONHATHCA KOHCTPYKTHBHBIE TpeGo-
panua 1, 5.79. IIpu 3TOoM, eciH B KaKoM-Tu0o HarpaB-
JIEHHH pa3Mephl SUeKH CeTKH NpeBbimarT 100 Mm
¥nd 1/4 MeHbILEH CTOPOHBI CEYEHHA, CTEPXKHH CETKH
3TOTO HalpaBlIeHUs He YUMTHIBAIICHA IPH ONpelesIeHHH
KOIQQUUHMEHTE Ky, .

ITPUMEPB] PACYETA

MNpumep 48. Jono: crajbHas CTOMKA, ONMMpaeMast
Ha >Kene300eTOHHbIH GyHIAMEHT M LEHTpaJbHO-Harpy-
xeHHaa cwioit N = 1000 xH (ueprt. 64); dyHmament
M3 Tkenmoro Geroma kimacca B12,5 (R, = 6,7Mlla
npu 7, = 09).

TpeGyerca NpoBepHTb MPOYHOCTb GeTOHA MO CTOH-
KOM Ha MeCTHOE CXKaTHe (CMsATHE).

N=1000«H

D

6 =
S
1y [ 100%4=490, 5|

a, I
QS — e N
N ]
h «» | [
LY
= P
s\l VA |8
S
C24200 300 |200

Yepr. 64. K npumepy pacuera 48
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Pacue T npoussomum B COOTBETCTBMH C YKa3a-
HMamy . 3.93 u 3.94.

Pacuetnyio wiowagy 4;,., onpenensem B cOOTBET-
CTBHH C YepT. 63, e.

CornacHo uepr. 64, umeem ¢; = 200mMm < b
= 800MMm; a; = 200 - 2 + 300 = 700 mM; b,
= 200-2+200 = 600 mM; A, = aiby
=700 - 600 = 420 000 mm?

[Inowans cMATHA paBHa Ape, = 300-200 =

60 000 mm?. Mockonsky Kiacc GeroHa Hiwke B25,

= 1,0.
Koad:dmunem ¢p PaBeH:

¢ i VT YT PP
b Ao, 60000 ’

OmnpepensieM pacueTHOE CONPOTUBNIEHHE GeTOHa CMsA-
Hio 110 popmyite (195) , npuHHMAR R, C YIETOM Y5y =
= 09 (cM. 1a61. 9) Kak Oyis GETOHHOH KOHCTPYKIMH:
Ry = 6,7-0,9 = 6,03 MIla:

Ry joc = 0ppR, = 1-19-6,03 = 11,5MIla
(tneay, =1-19=19>1,0).
Iposepsiem ycnosue (194), mpusnamaa ¢ = 1,0

KaKk TIpH paBHOMEpHOM paclpefielieHMH MeCTHOH
HarpyskH, Torga

lI’Rb, tocAloe; = 1-115 - 60000 =
= 690000H = 690 kH < N = 1000 kH,

T. €. TIPOYHOCTh GeToHa Ha MecTHOe cxkarHe He obecne-
YeHa, ¥ MOSTOMY HeoGXOAMMO MPUMEHHTb KOCBEHHOE
apmupoBaHHe. [IpuHuMaeM KOCBEHHOE apMUpOBaHHe B
BHIE CeTOK M3 apMaTypHOH HpOBOJIOKH kiacca Bp-l,
maMeTpoM 3 MM, suelikoit 100x 100 MM H 11aromM no
BeicoTe § = 100 mm (R = 375 Mlla).

s, Xy

IlpoBepseM npouHocTs cornmacHo m. 3.95. Taxk kak
vp = 1,9< 3,5, B pacuer BBOmMM ¢ = 1,9.

KoadpduumeHT KoCBEHHOTO apMHUpOBaHHA CETKAMH
M, ompenenseM no popmyne (99).

U yept. 64 umeem: n, = 5; I, =300 Mm; n, = 4;

¥y
I, = 400 mMm; A, = A, —71MM2 (D3); A=

ll = 300.400 = 120000 mm? > Alocx =
= 60 000 mMm?, Torna
_ Mgt n,dgl,
Hyy = -
efs
5_7’ . +4.7,1.
1:300+4:7.1-400 _ 1083,
120 000 - 100

Ilo ¢opmynam (101) u (100) onpemensem ¢ u
¢:

Bxy Ry xy 0,00183 - 375

y = = = 0,041;
Ry +10 6,7+ 10
1 1
P = = = 3,69.
0,23+ ¢ 0,23 + 0,041

Kosdduuuent ¢, paBen:
s = 4535440 Ay =
= 45 -3,5-60000/120 000 = 2,75.
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IIpuBeneHHY10 HPOYHOCTh OeToHa R
nsem no ¢opmyne (197) :

¢ onpene-

RZ, loc = Rpop + CHxyRs xy 05 =
= 6,7-1,9+3,69 -0,00183 - 375 - 2,75 = 19,7 MIla.
IipoBepsiem yciosue (196) :
Rbf’OCAIOCI = 19,7 60000 =
= 1182-10* H > N = 1000 xH,

T. €. MpOYHOCTb OeTOHa obecmeyeHa.
OmnpepensdeM HauMEHbIIYI0 TIi1yGHHY 3anoxce}mn
ceTok 1o ¢opmyne (198), npurHuMan ¢ ,; =

hg = ‘Pd( !/ I/Aloc'1>
3
= o,5< V%;—O Vso 000) 70,7 My <

< s = 100 MM,
T. €. JOCTaTOYHO YCTAHOBHTD JIB€ CETKH.

PACYET HA IIPOLIABJTHBAHUE

3.96(3.42).Pacuer Ha nNpoJapNMBaHWE IUIHTHBIX
KoHcrpykmuid (6e3 momepeyHod apmaTyper) or [ei-
CTBUA CHJI, PABHOMEDHO Paclpele/eHHbIX Ha OTPaHH-
YeHHOH IUIOIIAH, IOJDKEH TIPOU3BOJIMTBCA H3 YCIIOBHA

F < aRptipho, (200)

rae F — mpopaBnuBaoluas cWia;
a — K03pPHIMEHT, MPUHUMaeMblil paBHbIM WIS

DeToHa:
TAXKEMOTO + v v 4o v v v o v v e e a o 1,00
METKO3EPHHCTOTO . . . . . . .. .. 0,85
JIETKOTO & v v o o ot o v o v v v v v 0,80
Uy, — cpenHeapupMeTHYECKOe 3HaueHMe IepH-

METPOB BEPXHEr0 H H¥DXKHErOo OCHOBaHHHA

mMpamMuabl, o6pa3ylouieics npu MpoJaBIiu-

BaHUH B Npefieiax pabouei BBICOTBI CEYEHHUS.

Ipu onpepmenewnu u,, u F npenmonaraercd, 410

[IPOIaBIMBaHKE MPOUCXOIUT Mo GOKOBOMH NOBEPXHOCTH

(M paMHAbl, MEHBIIHM OCHOBaHMEM KOTOPOH CITYXHT

WIOLIAAp NEeHCTBUA nponasnnnammen CHITBI, 2 GOKOBBIE

TpaHH HaKJIOHEHbI IOJ, YITIOM 45° x FOpPH3OHTAIH
(4epT. 65, a).

lponasnuBatomas cwia F NpUHMMaeTcas paBHOM
cuwile, HeHCTBYOIICH Ha NMMpaMuNy MPOJAaBAMBaHUA, 33
BBIYETOM HAIpY30K, NPWIOXKEHHBIX K GOMNbIIEMY OCHO-
BaHMI0 MMpaMHUObl NPOAABNIMBAHMA (CUMTasA MO ILTOC-
KOCTH PACIOIOXEHHA PacTAHYTON apMaTyphI) H CONpo-
TUBJIAOILMXCA IPOAABIKBAHHIO.

Ecnu cxeMa omipaHus Takas, YTO NpOJABIIMBAaHHE
MOXET ITIPOMCXOHMTb TONBKO MO NOBEPXHOCTH IHMpa-
MHIBL C YITIOM HaknoHa GOKOBBIX rpaHeii Gomee 45°
[ Hanpumep, B cBaiiHEIX pocTBepkax (4epr. 65, 6)],
TOTJa mpaBas 4acTh ycinosus (200) onpemenserca st
¢dakmHyeckoli MHpPaMMIBI NPONABIMBAHHA C YMHOXe-
HUeM Ha ho/c (THAe ¢ — NyIMHA TOPHU3OHTAIBHOM NpoeK-
MY OOKOBOH rpaHH IMpaMHIbl NPOAABIHBAHHSA) .
Tlpu 310M 3HaveHwe Hecymied CHOCOGHOCTH TpMMH-
MaeTcs He GoJice 3HaYeHHA, COOTBETCTBYIOLIErO MMpa-
muae nip ¢ = 0,4h,.
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Yepr. 65. Cxema umpaMuapl NPOABIHBAHHSA NPH YTile HAKIOH
ee GOKOBBIX rpaHei K FOpH3OHTAMH

a~ 45°; 6 — Gonee 45°

Hpﬂ YCTaHOBKe B mpedenax mMpaMuibl IpoJiaBiIH-
BaHUA XOMYTOB, HOpPMAJIBHBIX K IUIOCKOCTH IUIMTBI,
pacyeT AOJDKEeH NPOK3IBOOUTLCA U3 YCITOBUA

F< Fy +08F,, (201)

HO He Gonee 2F,,,
rae F) — npasan yacts ycnosus (200);
Fg, =115ZA,, — cymMa Bcex NONEpEeuHbIX yCH-
JiM#, BOCIIpHHUMAEMBIX XOMY-
TaMH, NlepeceKalonuMu Goxo-
Bbie TPaHH MUpPaMUOBI NpOJaB-
smBaana (175 MIIa — npepens-
HOe HampshHkeHHe B XOMYTaXx).

Ilpu yvere momepeuHo# apmaTyphl 3FHauenue F,
ROIDKHO GbITb He MeHee 0,5 F .

IlomyckaeTcA yuyMTbIBaTb B pacyeTe H MeEHbluee
3HayeHue Fg,, TNpH 3aMeHe NpPaBOHl YacTH YCIOBMA
(201) Ha 2,8F,,, Ho He MeHee F.

Tlpu pacnionoxieHust XOMYTOB Ha OrpaHMYEHHOM
y4acTKe BONMOM COCpEHOTOUeHHOTO Fpy3a MNpOU3BO-
IMTCA [OTIOJTHHTENbHBIH pacueT Ha MNpPOAABIIHBaHHE
NMpaMHIBLI ¢ BEPXHHM OCHOBAHHEM, PaCHONO)XeHHBIM
0O KOHTYpY YYacTKa ¢ IomepeyHOif apMarypoi, u3
ycnoBus (200) Ge3 yueTa IomepeuHo# apMaTyphl.

IonepeyHas apmarypa [oIDKHa YHOBJIETBOPAThH Tpe-
SoBaHuaM 1. 5.75.

PACYET HA OTPbIB

3.97(3.43) . Pacuer *kene300eTOHHBIX 3TEMEHTOB Ha
OTpLIB OT [IEHCTBMA HArpy3KH, IIPUIOXEHHOH K €ero
HIDKHe#l TpaHM MNMM B mpeqenax BbICOTBI €r0 CEUCHHA
(uepr. 66) , HOJIKEH NPOU3BOAUTLCA M3 YCIIOBUA

h
F<1 - ‘}i) < EstAsw' (202)

roe F — orpbiBatoinas cuta,
hy — paccTosiHMe OT ypOBHA Nepenaun oTphl-
Bawollleil CHIbI Ha JMIEMEHT [0 HEHTpa
TAKECTH CeYeHHA [pPOHNOJIbHOM apMma-
Typel S; NpH mnepemaie Harpy3Ku
yepe3 MOHOJMTHO CBA3aHHble OWIKH
WIM  KOHCOJM  NpUHHMACTCA, YTO
Harpyaka nepefaercs Ha ypoBHe LieHTpa
TAKECTH CKaTOH 30HBI  3IeMeHTa,
BbI3bIBAIOLIETO OTPLIB;
2R, A5y — CYMMa NOINepeuHbIX yCWIHHA, BOCHPHHH-
MaeMbIX XOMYTaMHM, YCTaHaBIHBae-
MbIMH [ONOJIHUTENBHO cBepx Tpebye-
MBIX [0 pacyeTy HAKIJIOHHOTO HIM
NPOCTPAHCTBEHHOIO CEUEHHA COTNACHO
m. 3.31-3.39, 3.86, 3.87 u 3.90; 3t
XOMYTbl pacrlojaraloTcs N0 JUinHe
30HBI OTPbIBA, PaBHOH

a = 2h+b, (203)

3fiecb b — uUMpHHa IUIOIHAIKH Nepe-
JIau¥ OTpBIBaOLIEH clibl F.

Ilpu paBHOMepHO pacnpefeleHHOHM Harpyske ¢,
TIPWIOJKEHHOM B Mpefenax BHICOTHI CeUeHUs, Heobxoau-
Masi HHTEHCHBHOCTbD XOMYTOB YBEJIHYMBAETCA Ha BeJH-
THHY q(l - hs/ho)/st'

3.98. Bxogsgmme yrasl B pacTAHYTOH 30HEe 3Jle-
MEHTOB, apMHpyeMble MNepeceKAloNHMMHCS INPONOJIb-
HBIMH CTepXHsaMu (YepT. 67), BODKHBI KMeTb MNOMe-
PeuHY10 apMaTypy, JOCTATOYHYIO IS BOCIPYATHA

a) paBHOMEACTBYOINEH YCWMA B NPOAOIBHBIX
PACTAHYTBIX CTepXKHAX, He 3aBefEeHHBIX B CXKATYIO
30HY, pPABHOM:

F, = 2R A, cos—g——; (204)

6) 35 % paBHOAEHCTBYIOLIEH YCWIHH BO BCeX Ipo-
HOJNIBHBIX PACTAHYTBHIX CTEPXKHAX, PABHBIX

F, = 0,7R:Ascos—§~—. (205)

Heobxoaumasn mo pacdery M3 3THX YCJIOBH# HOIie-
peuHas apMarypa [ONKHa OBITh pacmioNioXeHa 1o

mnune s = htg —g—ﬁ.

CyMMa MpoekuMii YCANvi B NoMepedHBIX STepXK-
HAX (XOMYTax), pacnojiaraéMeix No 3TOH IyMHe, Ha
OHCCeKTpHCY YIiia [OMKHA COCTAaBIATL He MeHee
cymmel Fy + F,,

T.e. ZR,A4,,c088 = Fy + F,. (206)

B domynax (204) —(206):
Ay — mnomans ceyeHust BCeX IPORONBHbIX pacTi-
HYTBIX CTepP)KHEi;
A, — WIOIMARB CeueHuss NPOMONBHBIX PAaCTAHYTHIX
CTepHeil, He 3aaHKepeHHBIX B CXKAaTOH 30He;
B — BXogALmMA yron B pacTAHYTOH 30He 3rie-
MeHTa;
ZA,, — wiomans ceyeHHs TIONepEeYHONH apMaTyphl
B NIpefienax [IHHbIL §;
6 — yroyn HaKIIOHa NOIEpeyHbIX CTepXHel K Buc-
cexTpHce yrna .
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epT. 66. Cxema aiR onpeneseHns RIMHBL 30HbI OTPHIBA

@ — TpY NPHMBIKAHMH GalloK; 6 — TO ke, KOHCOMeH; J — LeHTp TAXECTH CKATOH 30HbI CeYeHH IPHMBIKAIOIETO SMEMEHTa

Pacuer KOpOTKHUX KOHCONEH

3.99 (3.34).Pacuer KOPOTKMX KOHCONEH KOIOHH
{1, <09h¢ ; (uept. 68) ] Ha neficTBue nomepeuHol cu-
7Bl 1A oDecrieyeHHs NIPOYHOCTH 10 HaKJIOHHOM ckaToi
NI0JIOCE MEXIY py30M H ONOpPOH ROMXeH MPOU3BOTHTE-
sl M3 YCIIOBUSL

Q<08Rpbly,,sin*8 (1 +50u,) , (207)

B KOTOpOM IIpaBas YacTh TNpPHHMMaeTcA He Oonee
3,5Rybho u e menee 2,5Ry,bhy.
B yciiosun (207):
loyp — WMHA IUIOWIANKKM OMHMPAHUS HATPY3KH
BJIO/Tb BBLIETa KOHCOIIH;

6 — yroji HaxkjioHa pacquHoﬁ cXaTtoil 1ono-
h2
in?0 0
Cbl K TOPU3OHTAIIK sm o =
P W+ B
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Yept. 67. ApMupoBanue  BXOASALIEro
yri2, pacloliOXeHHOTO B PacTAHYTOd
30He *kene306eTOHHOro IeMeHTa

ASW

— KO3(pbHIMEHT apMHPOBAHHA XOMYTaMH,
PAcMOJIOKEHHBIMH O BBICOTE KOHCOIH;
30eCh S,, — PAcCTOsHME MEXIY XOMYy-

TaMH, M3MEpPEHHOe 1o
HOpMAaH K HEM.
Ilpu pacuere yudTBIBAIOTCA XOMYTbI FTOPH30HTAIbHBIE
¥ HAKJIOHHbIE TIOf YITIOM He Gonee 45° K ropu3OHTaNH.
Hanpsxenue cxaTust B MeCTax mepeiau Harpy3KH
Ha KOHCOJIb He IOJDKHO MIPEBBILIATb R, 1, - (CM. 1. 3.93) .
Hnsi KOPOTKMX KoOHCOjeH, BXOIALMX B XKeCTKHH
y3€ll paMHOH KOHCTPYKUHMH C 3aMOHOJIHUMBAHUEM CThI-

Ka, aHauesue ly,, B Buipaxenny (207) npunmmaerca

PaBHbIM BbLIETY KOHCOJH [;, €C/IH HpPH ITOM BHINOJI-

HATCs ycnosua M/Q20,3 M n Isup/l, 22(3 (rne

M 1 Q@ — coOTBEeTCTBEHHO MOMEHT, PacTATHBAIOIIAN

BEPXHIOI PaHb PHIreNA, U MONepeyHas CUNa B HOpMalb-

HOM CeYeHMHM pHreyii N0 Kpalo KOHconw) . B stom ciy-

yae npaBag vacth ycnoBua (207) npuHumaerci He

6onee SRy bhy.
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Yepr. 68. PacyeTHas cXeMa Al KOPOTKOH KOHCOMH NpH eficT-
BHH NOMEPEYHOI CHIIbI

Ilpy wIapHUPHOM ONMpPaHWM Ha KOPOTKYIO KOHCOIb
cOopHo# Ganku, UAyiIed BIONb BbUIETa KOHCOMIM, NPH
OTCYTCTBHH CHCUHMAIbHBIX BBICTYTIAIOIIINX 3aKJIafHbIX
meTajied,  GQHKCHPYIOIMX  IUIOWIAOKY  OMHPAHUA
(4epT. 69), 3HaueHHe lsyp B yenosuu (207) npuHMMa-
eTcA paBHbIM 2/3 JUIMHBI HAKTHYECKOH IIOMIAKH OIH-
paHus.

IlonepeyHoe apMHUpOBaHHe KOPOTKHX KOHcONEH
FOMXHO YIQBNIETBOPSATh TpeGoBaHuAM 1. 5.77.

x ( supj {

4
-2
lsup 33 lsups |
Q Alsup/2 |
) 1Y) [
Z
R
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e ]

Yepr. 69. PacueTHan cXema QIS KOPOTKOil KOHCOAM NMpPH uiap-
HupHOM ommpannn cGopHoil Ganxu, uayweil Bgonb BbuleTa
KOHCOIH

3.100. IIpu mapHMpHOM ONMHMpaHUM GaIKH HA KOH-
COJIb KOJIOHHBI NpOJIONbHAA apMaTypa KOHCOJIM Ipo-
BepACTCA U3 YCIIOBHA

1
0 —< Ryq, (208)
ho
roely, ho — cM. uepT. 68.

Ipu 3TOM MpopoNBHAA apMAaTYpa KOHCOJNH JOJKHA
ObiTh fOBeeHa 70 CBOGOIHOTO KOHIA KOHCOIM M
HMeTb HaJUIeXallylo aHKepoBKY (CM. mn. 5.44 u 5.45).

Ipy >KeCTKOM COeNMHEHMM DHresii M KOJIOHHBI C
3aMOHOJIMYMBAHMEM CTbIKA M IIPHBAPHBAaHWEM HHKHEH
apMarTypbl pHurens K apMaType KOHCOJM uepes3 3aKriaf-
Hble JeTau NpoJOJbHAsi apMarypa KOHCOJIM IIpOBeps-
€ICA M3 YCNIOBHA

3
Q—~N,<RA,, (209)
ho
rae Iy, ho — COOTBETCTBEHHO BBUIET H paGouas BbICO-
Ta KOPOTKOH KOHCOJIH;
N, — ropusoHTanbHOE ycunuMe, HeHCTBYyILee
Ha BepX KOHCOJIH OT DHTeJlfA, paBHOE

§ hob

H npuHEMaemoe He Gomee 1,4 kel R, + 0,3Q (rme
k¢u I, — COOTBETCTBEHHO BBICOTA H JUIMHA YITIOBOTO
IBa NPHBAapHBAHUA 3aKJIaOHBIX OeTallell puress M KOH-
comu; R, ¢ — pacyeTHoe CONPOTHBIIEHHE YITIOBBIX
UIBOB Cpe3y MO MeTajUly LIBA, ONpefeliieMoe COrTIACHO
CHull 11-23-81, npu snextpomax 342 R,y = 180 MIla,
0,3 — k03 }pUIMEHT TPeHHA CTAIH MO CTAIH), a TAKKE
He Gomee RpAgp (rme Rgp m Agp — COOTBETCTBEHHO
pacyeTHOe CONMPOTHBJICHHE H IUIOWIAAb CeYeHHs BepXHeil
apMaTypbl pUress) .
B dopmymax (209) u (210):
M,Q — coOTBETCTBEHHO H3TUGAIOLIHIt MOMEHT H TO-
fepevHas cwia B HOPMATbHOM CeUeHMH pH-
reisi MO Kpalw KOHCOJIM; €CIIH MOMeHT M
PACTATMBAEeT HIXHIOKW FPaHb pHresifi, 3Have-
mue M ywrniBaetca B dopmyne (210) co
3HaKOM ,,MHHYC”;
loyp — dbaxTHueckas mMHA IUIOWAAKH ONMPAHHA
Harpy3KH BJOJIb BbUIETa KOHCOJM;
hyp — paboyasi BBICOTa PHTeNA.

TIPHMEPB PACYETA

Ipumep 49. Jano: Ha KOPOTKYI0 KOHCOJb KOJOHHB
omMpaerca CcBOOOOHO Jexanjas cBopHasa  Ganka
(vept. 70), HOymas BIONL BhUIETA KOHCONH; jIHHA
IVIOIAAKH OMMPAHKA I, =300 MM; IMpHHA KOH-
comu (kxonoHme) b= MM; COOTBETCTBEHHO
BBICOTa M BBHUIET KOHCOIH h = 700 Mm, I; = 350 MM;
GeToH KOMNOHHBI TsKeNbIil Kiacca B25 (R, = 13 MIla,
Ry, =0,95 MIla npu 7, =0,9; Ej =27 - 10° MIla);
npononbHas apmarypa kiacca A-III(R; = 365 Mlla);
Harpy3ka Ha xoHcorns Q = 700 xH.

TpeGyerca TpOBEpHTH MPOYHOCTb KOHCONHM Ha Jeii-
CTBHE HNONEpeYHOH CHNIbI M ONpeNeNMTh IUIOIMAIb cede-
HUA NPONOJIbHOH apMaTyphl K XOMYTOB.
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Yepr. 70. K npmmepy
pacyera 49

Pacuer. hg =h — a=700 — 30 = 670 mm. Ilo-
cxoneky 3,5Rpbho =3,5-0,95 -400-670=2891,1x
x10°H=2891,1 xH>Q =700 xH u B 10 %e BpeM#
2,5Rybhg =2,5-0,95-400-670 = 636,5 xkH <@ =
= 700 xH, npouocTs KOHCOIH NMPOBEPAEM U3 YCIIOBUA
(207).

CornacHo 1. 3.99, pacueTHy10 JIMHY IUTOINAAKH OMH-
PaHMA HArpy3KH NPHHAMAEM PaBHOM

lup = % lsup.f = % 300 = 200 M.

CornacHo 0. 5.77, IpHHKMaeM 1LIar XOMYTOB PaBHbIM

S = 150w<-§-— =12—°—= 175 mm.

Ilpn nByxBeTBeBbIX XOMYyTax mametpoM 10 MM
uMeeM A, = 157 mm?, Torpma

A 157
fy =—2= =2,62-107;
bs,  400-150
E, 20-10°
a= L= A e 7,4 ;
E, 27-10
K3 670?
sin%@ = i = > —=0,786;
m+B2  670% +350

0,8R, bl sin*0 (1+5 oyr,,) =0,8 - 13 - 400 - 200 X
Xx0,786(1+5-7,4-2,62-1073) =
=717-10 H>Q0=700xH,

T. €. MIPOYHOCTb KOHCOJH 1O NONepeyHOi cwie oGecme-
yeHa.

U3 ycnobna (208) ompenenuM HeoGxopumylo Iiio-
WA3/H CeYeHHA NPOJONbHOM apMaTyphbl KOHCOIH:

_ 0, 700-10° - 350
*ThoR, 670365
Mpunumaem 3 @ 22 (4, = 1140 Mmn®)..

A = 1002 mm>.

Pacuer 3axnanmeix peranei
H COeOHHEHHH 37IeMEHTOB
PACYET 3AKJIAAHBIX OETAJIEH

3.101 (3.44). PacueT HOpManBHBIX aHKEpOB, NPHBA-
PeHHBIX BTaBp K IUIOCKHM 3JIeMEHTaM CTaJIBHBIX 3a-
KIJTaOHBIX OeTajle, Ha MeiCTBMe H3rubaronmx MOMeH-
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TOB, HOPMAJIBHBIX H CABHTAOLMX CHJI OT CTaTHYECKOH
HarpysKkH, pacnonoxem{bxx B O}.'H-loﬁ IUIOCKOCTH CHM-
METPHYM 3aKJIagHOM Aetanu (uepT. 71), MOIKEH NpOM3-
BOIMTECA HO (opmyIie

2
L+ (55)
Aan = R s (21 1)

£

rae  A,, — cyMmapHasi IUIOINaAb NOMEPEYHOTO ceue-
HHA aHKepOB HamGojiee HaNpsDKEHHOro
pAna;
N,, —HauGonblliee pacTATHBAIOIEe YCHIHE B
OJTHOM pANY aHKEPOB, paBHOE:

M N
jvan =Z_ + Ti 212)

an

Q,n — CHBHIAlONIEC YCWIHE, NpHXOAsIeecs Ha
O[MH Al aHKEPOB, paBHOE:
Q-03N,,

Oun = . (213)

N',, — HauGorbiliee CHMUMAIONIEE YCHITHE B OIHOM

pAQy aHKepoB, ompefensaemMoe o Gopmy-
ne

‘ M

an z "an

B ¢opmynax (211) —(214):

M, N, Q — COOTBETCTBEHHO MOMEHT, HOPMANIbHAA U
COBHramuas CHibl, JeHCTBYIOIIME Ha 3aK-
JafHyl0 AeTanb; MOMEHT oOmpelenAercs
OTHOCHTEJIBHO OCH, pAaclOJIOKEHHOH B
IUIOCKOCTH HapY>KHOH rpaHM IUIaCTHHBI M
NpoXofAlleH uYepe3 LEHTP TAKECTH BCEX
aHKepoB;

Z — pacCTOSIHHE MEXAY KpaiHMMH pagaMu
aHKepoB;

n,, — WICNO DPAJOB AHKEpOB BAONL HAMpaBle-
HHf COBHramouleii CHIbl; eciid He oGecne-
UMBaeTCs PaBHOMepHasA Mepelaya COBHra-
tomeii cunel Q Ha BCe pANbI aHKEPOB, TO
IipH ONpene/icHHH CHBHTAIOWIETO YCHIHSA
Q,n YWTBBacTCA He Gonee ueTpipex ps-
A0B;

A — K03 dHUMEHT, ONpeeNnAeMbIi 1A aHKep-
HBIX cTepXkHelH muamerpoMm 8—25 MM mns
TSKEJIOTO H MEJIKO3epHHCTOrO GeTOHOB
xnaccoB B12,5-B50 u nmerxoro GetoHa
xiaccoB B12,5-B30 no dopmyne

s
4,75 ¥R
V—b B8, (215)
(1+0,154,,,) VR,

HO TpuHMMaeMmbii He Gonee 0,7; mia 18-
XKeTOr0 H MEJNKO3epHUCTOro GeToHOB
xnacca Boie BS0 xoaddunuent A mpunu-
Maercs Kak mis knacca BSO, a mis nerxko-
ro 6erona xnmacca Bbmue B30 — kak mia
Kiacca B30. s Taxenoro GeroHa Ko3g-
¢HLHEHT A MOSKHO ONIpeenATh o Tabn. 28.

B dopmyne (215):

Ry, R, —BMIa;

(214)

A=



Np ompemenedud R, xoadduument v,,
(cm. 1. 3.1) npuHHUMaeTcs paBhbsM 1,0;
A, — IWIOWAND CeueHUs aHKEPHOTO CTEPXKHA HauGo-
J1e€ HalpsSKEHHOTO pAfa, cM? ;
B — xo3ddUUMEHT, NPUHMMaeMblii paBHBIM s

GeToHa:
TAKEIOTO . . v v v v v 1,0
MeIKO3epHHCTOrO IPynm:
A e 0,8
BuB ............ 0,7
JETKOTO & v v v v v v v v v v o £,,/2300

(P — CPEIMAR  TLIOTHOCT
6eroHa, Kr/m*);

8 — xo3dPuunenT, onpeaensemsii no hopmyne
1
Vi+w’

HO nmpHHHUMaeMblii He MeHee 0,15;

5= (216)

N
apecs w =03 Q“” npu Naln >0 (uMeercs IpUXa-
an
THe) ;
=06 ' ;
w=0, —Q— npu N,, <0 (uer npwxatns) ;

eCli pacTArvBalLMe yCWIHA B aHKepax OT-
CYTCTBYIOT, TO KO3(HUIHeHT § NMpHHUMAETCH
paBHbM 1,0.

IDromanms ceueHUA aHKEPOB OCTaNbHBIX DHIOB
OOJIXKHA MPUHMMATHCA PAaBHOM IDIOIIAAM CEUEHHA aHKe-
pOB HanGoee HaNIPSKEHHOTO PANa.

B ¢opmynax (212) u (214) HopmanbHas cwia N
CUMTAeTCA IOJIONKMTEJIbHOH, €C/TH HalpaBiieHa OT 3a-
KIAgHOH deranu (cM. uepr. 71),H OTpHUATENbHOH —
ecy HanpaeieHa K Hefl. B ciyuasx, xorja Hopmais-
Hble ycwnus N, ® N,,, a TaKxe CABHrawmuice yCHIne
Q,, TUpH BeMHCTEHMM TO dopmynam (212) — (214)
NONyYaloT OTpMUATEeNbHBIe 3HaueHns, B dopmynax
(211), (213) u (216) uX NPUHHAMAT pPaBHBIMH
Hynwo. Kpome toro, ecnu N,,, nony4aer oTpullatenpHoe
3HaueHue, B popmyne (213) npunnmaerca N,, = N.

IIps pacnonio>xeHHH 3aKiafHOK AETAIM Ha BepxHei
(nip GeTOHUPOBaHUM) NMOBEPXHOCTH U3AENHA XO3u-
IMeHT A ymenbmaercs Ha 20 %, a 3Hauenne N,, B dop-
Mmyne (213) npuHMMaeTca paBHBIM HyII0.

1 1-1
__i —
’.——,_._ - " —y
q i d - * a(' ™
N - D
- LN T =3 - -t
M 3 N
J‘ L < (%}
] I
[y e S ¥

Yept. 71. CxXeMa ycHINH, AeHCTBYIOIMX Ha 3aKNANHYIO ATaNb

3.102. PacueT HOpMaIbHBIX 2HKEPOB 3aKJIafHBIX Jie-
Tajiell Ha JIEACTBHE DACNONOXKEHHBIX B OBYX IUIOCKOC-
TAX CHAMMETpMH 33aKJIANHOW fJeTanM u3rnGaoumx Mmo-
MEHTOB H COBHMTAIOIMX CHJI, @ TAK)KE HOPMAJILHOM CHITBI
H KPYTAIIMX MOMENTOB BBINOJIHAETCA B COOTBETCTBHH
¢ ,PeKOMEHIAIMAMU NO NPOSKTMPOBAHMIO CTANBHBIX
3aKNIafHBIX JeTajied 1A Xerne306eTOHHBIX KOHCTPYK-
wit” (M., Crpoinsnar, 1984).

3.103(3.45). B 3aknagHO# BeTany c aHKepaMH, IpH-
BapeHHBIMH BHAaXNecTKy mof yriaom or 15 mo 30°
(eM. m. 5.111), HaxJIOHHbIe aHKepa, pacHoJaraeMsie
CHMMETPHYHO OTHOCHTEINIHHO IUIOCKOCTH JEACTBHA CABH-
Talolied CHIIbl, PACCUMTHIBAIOTCA Ha HEHCTBHE I3TOH
cauratomeit cunst (mpu @ > N, rae N — oTphiBaroiLas
cuna) no gopmyne

Q- 03N/,

R , (217)

Aan,inc =
s

1me Ay inc — CYMMapHas mIollaj NONepeuHoro ce-
YeHUsA HAKJIOHHBIX aHKEPOB;

N,, — cm. 1. 3.101.

Ilpu 3TOM HOJKHB! YCTaHABIIMBATLCA ROPMANTbHBIE
aHKepa, paccuMThiBacMmple No dopmyne (211) mnpu
8 = 1,0 u npu 3Havenuax Q,,, pabHeix 0,1 copurarome-
ro ycunus, ompepenseMoro no ¢opmyne (213). Ho-
HycKaeTc YMEHbINATh IUTOWIANb CeuYeHHS HAKIIOHHBIX

TaGnuua 28
Huamerp 3HaveHus K03 pUIHEHT A /15T PacyeTa HOPMATLHLIX ZHKEPOR 3aKITaHbIX HeTallel B 3aBHCHMOCTH
aHkepa, OT KJIacCa THKeNOro GeToHa ¥ apMartypsl
MM
B1S B20 B2S B30 B40 >BS0
Al | AT JATT| AT | AL | A-TID| AT | AXT | ATIE] AT | ATT | AT} AT ) AT AIIT| A1 | AT | AL
8 060 — (048066 - 0531070 | - 0571071 - [060}0,70]1 - {066 0,70 - 10,70
10 0,58 | 0,52 | 0.45 | 0,64 | 0,57 | 0,50 | 0,69 | 0,62 | 0,54 | 0,70 | 0,65 ] 0,57 | 0,70 | 0,70 | 0,63 | 0,70 | 0,70 | 0,66
12 0,5510,50 {0,43 10,61 ]0,55 | 048 | 0,66 | 0,59 | 0,52 | 0,70} 0,62} 0,55 | 0,70 | 0,69 | 0,60 | 0,70 | 0,70 } 0,63
14 0,53 0,47 ]0,41]0,58)0,52 | 0,46 | 0,63 | 0,56 | 0,49 | 0,66 | 0,59 0,52} 0,70 ] 0,65} 0,57 } 0,70 | 0,69 } 0,60
16 0,50 | 0,45 10,39 | 0,55 |0.49 | 0,43 | 0,59 | 0,53 | 0,47 | 0,63 | 0,56 | 0,49 | 0,69 | 0,62 | 0,54 | 0,70 | 0,65 10,57
18 0,47 0421037 )0,52)046 } 041 ] 0,56 0,50 ] 0,44 | 0,59 }0,53)0,46 | 0,65)0,58 10,51 ) 0,68 | 0,61 }0,54
20 0,44 10,39 10,34 1 0,49 {044 | 0,38 | 0,52|047 | 0,41 | 0,55]0,50]| 0,43 0,61 |0,54]048| 0,64 | 0,58 |0,50
2 0,41 10,37 10,32 10,46 (0,41 | 0,36 | 049 10,44 |} 0,39 | 0,52 ] 0,46 | 041 | 0,57 | 0,51 | 0,45 | 0,60 | 0,54 10,47
25 0,37 10,33 0,29 | 0,41 | 0,37 | 0,32 | 0,44 | 0,40 | 0,35 | 0,47 {0,442 | 0,37 ] 0,51 | 0,46 | 0,40 | 0,54 | 0,49 [0,43

Npumevanusn
A nns Gerona xnacca B15.
2. 3uavenma koadduIEeHTa A IpUBefIeHE! NpH Yp; = 1,00.

: 1. lina Gerona xmacca B12,5 xosdpumpent A cieflyeT ymensinats Ha 0,02 110 CpaBHeHHIo ¢ KoaddummenToM
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aHKepoB 3a CYeT Ilepefayd Ha HOpPMaIbHBIE aHKepa
yacTH cpBurajoulei cunbl, paBHOH Q —0,9R A,y iye-
B aToMm cityuae § onpenenserca no popmyne (216)

3.104. Ha mpuBapeHHsIe K IDIACTHHE YNODPHI U3 IIONIO-
COBOM CTaIM WIM apMaTypHBIX KopoTbHue# (cM.
n. 5.114) moxHo mepenaBars He Gomee 30 % caoBuraio-
IIeH CWIBI, DeRCTBYIOIIEH Ha [eTanb MpH HaMpAKeHUAX
B OeToHe mopn ymopamu, paBHBIX Ry . IIpu 3toM 3Haue-
HUE COBUrawlied CHibl, NepefaBaeMOH Ha aHKepa 3a-
KJIaIHOH ITeTanH, COOTBETCTBEHHO CHHXAETCA.

3.105(3.46) . KoHCTpyKIMSA CBapHBIX 3aKJIafHbIX fe-
Talledl ¢ MPUBApeHHBIMH K HUM 3IeMEHTaMH, Iepefaro-
MMM HaTpy3KY Ha 3aKIaJiHble AETAIH, JOMKHa oGecre-
uMBaTh BK/IIOYEHME B paboTy aHKepHBIX CTepXHeEH B
COOTBETCTBHH C NIPUHATOH pacyeTHOM cxeMOH. BHelHue
37EMEHTh] 3aKJIAAHBIX [eTalell U UX CBapHbBIE COeTHHE-
Hus paccumrhipatorcss cornacHo CHull 11-23-81. Ilpu
pacueTe miacTuH ¥ $aCOHHOIO MPOKaTa Ha OTPBIBAIOLILYI0
CHIly peKOMEHJYeTC NPHYHHUMATh, YTO OHM LIAPHHPHO
COEIMHEeHBl ¢ HOPMAIbHBIMH aHKEPHBIMH CTEPXKHAMM.
Ecnu snemeHT, Mepepatoumii Harpysky, NpHBapHBaeT-
¢ K IUIaCTHHe MO JIMHUK PaclioJiOKeHMs OJHOTO M3 pi-
IOB aHKEpOB, IIPH pacueTe OTPhHIBAOILYI0 CHIIY PEKO-
MeHJlyeTCA yMEHblIaTh Ha BenuuuHy n,A4,,, R (roe
71, ~ YKCTIO AHKEPOB B IAHHOM DAMY) -

Kpome Toro, TomuMHy IUIACTMHBI ¢ pacueTHOM 3aK-
JIaIHOH JeTany, K KOTOpOH NpHBApHBAIOICA BTABP aH-
Kepa, clelyeT NpoBepATh U3 YCIIOBHA

R,
=025d,, 5— Ry (218)
rae d,, — OMaMerp aHKepHOI‘O CTepXHA, TpeGyeMbii
IO pacyeTy;
R, — pacueTHoe CONPOTHBNEHME MPOKATHOM CTa-

JIM 3aKJIANHOHW [eTand COBULY, paBHOE
0,58 Ry (roe Ry — cm. CHulI 11-23-81).
JIns THNOB CBapHBIX COSOMHEHHH, 0GECIIeYMBAIOIIMX
GONbLIYI0 30HY BKIIJoueHWs IUIACTHHBI B PaboTy HpH
BLIPHIBAHMM M3 Hee aHKEpHOTO crepXHa (CM. mos. 6
Tabn. 52), BO3MOXHa KOppeKTHpOBKa ycinoBus (218)
C 1IeNbI0 YMEHBIIEHNA TONMMHEBI InacTulbl. Ilpu pefict-
BHM Ha 3aKJIAIHYIO [ETaNh C YMEHBIIECHHON TONIIMHOM
IUTaCTHHBI CABHrawouieid cuwisl § cymMmapHas IUTOIIagb
ceuenMs (NepleHOMKYNAPHOTO NEACTBHIO ITOH CHIIBI)
IUIACTHHBI ¢ NPUBAPEHHBIMH K Hell 371eMeHTaMM B 30HE
PACTIONOKEHUS AHKEPHBIX CTEpXHed BHOAB cuibl @
NpUHUMAaeTCs He MeHee IUIOWIaM CeYeHHA IUIACTHHBI
TOJILLIMHOM, ollpeAensiemMoit no popmyne (218).
3.106. IIpu BBITIOSTHEHHH Y CTIOBUA

N,, <0, (219)

rae  N,, —cm. . 3.101, 1. e. Korna Bce HOpMAJIbHBIE
aHKepa pacTSHYTbI, IPOM3BOAAT pacyeT Ha
BhIKa/IbIBaHWe GETOHa cledyloImM o6pa-
30M:
) [A HOPMATBHBIX aHKEPOB C YCUIICHHEM HA KOH-
uax (cM. m. 5.113) — u3 ycnosus

8,82 AR
N< 1 bt , (220)

1+435-5L + 3552
ay aq

e A — IIOafih NpOeKIHMHU Ha WIOCKOCTh, HOPMAlib-
HYl0 K aHKepaM, MOBEPXHOCTH BbIKANbIBa-
HHUA, WOYIIEeR OT yCWIeHMH aHkepoB (KpaeB
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QHKCPHBIX IUIACTHH WIH BBICOKEHHBIX rOJIO-
BOK) 1of yrnom 45° K 0csAM aHKepoB; NpH
IKCUEHTPHCHTETe CUIIBI /N  OTHOCHMTENIBHO
LIeHTpa TAKECTH aHKepoB eg = M/N pa3mep
IpOeKIMM MNOBEPXHOCTH BBIKAJIBIBAaHUA B
HalpapJIeHHH 3TOTO IKCIEHTPUCHTETa YMEHb-
1uaeTcs Ha BEMYMHY, PaBHYIO0 2€0,IpH COOT:
BETCTBYIOILIEM .MELIECHHH HAKJIOHHOM I'paHH
HOBEPXHOCTH BBIKAIbIBaHMA (uepT. 72);
IUIOIiaf AHKEPHBIX IUIaCTHH WM BbICAXKEH-
HBIX OJIOBOK, pacIlOJIOKeHHBIX Ha MOBepX
HOCTH BbIKaJIbIBaHHs, HE YUHTHIBAIOTCA;

8, — ko3 puIMeHT, IPUHUMAEMplii PaBHBIM: IJIs
TAXEIOTO H MEJIKO3epHUCTOro 6eroHoB —0,5;
s nerkoro GeroHa — 0,4,

5, — k03dPHIVEHT, NPUHUMAEMBIH paBHbIM:

Obc Ope
npu Rs < 0,25 yum R, >0,75
) 2 = 1 ,0;

Obe
npu 0,25 < Ry

<0,75 6,=1,2.

Ilpd 3TOM, ecM YacThb CTEpXHsA [UTMHOM @ pacriorno-
xeHa B 3ome GeroHa mpu 0,25 <o,./R, <0,75, &,
onpepensaeTca no popmyie

5, =1+02 f‘— (221)
a
3pecs [, — MIMHA AHKEPHOTO CTEPIKHS;

CKMMaILMe HampsXeHHss B GeToHe 0y, ,
neplieHIUKY/IApPHbIE HOPMAIBHOMY aHKepy
M pacrnpefieJieHHble IO BCeil IHHE, ompefie-
JIATCA KaK WA YHpyroro marepuana no
TIpUBEICHHOMY CEYeHMIO OT NMOCTOAHHO JeH-
CTBYWOIIMX Harpy3ok hpu ko3dpduumeHnre
HageXHOCTH 110 Harpy3ke, pasHoM 1,0;

a,, d; — pa3Mepbl IpOeKIMY NMOBEPXHOCTH BHIKAJIbI-
BaHHUA;

€,, €3 — JKCINEHTPUCHTETI CWIbl N OTHOCHTENBHO
LEHTpa THKeCTH INIOIaH A B HanpasieHUH
COOTBETCTBEHHO Pa3MepoB ay H d2;

1 ————
csl l
——' a i I _
2 JEd ~
450 SR [/’K}ﬂ &
| N s < of ] 1
3]" E N :}"—_ ! g
SR | AN 18] s
& / N bk ) g
la P S
4 a G
7" a, /2 P a./2
a,

Yept. 72. Cxema BpIKANbIBRHUA GeTOHA aHKEPAMH 3aKNafHOM
AeTanH C yCHICHHAMH Ha KOHUax npu N, < 0

1 — Touxka npHIOXeHMA HopmanbHOM cwibl N; 2 — noBepx-
HOCTh BBIKAIbIBAHMA; 3 — MpPOEKIMsA NOBEPXHOCTH BLIKATBIBA-
HHUA Ha INTOCKOCTh, HOpManbHyIo K aHKepaMm



6) ms ankepoB 6e3 YCWIEHMA Ha KOHI[aX pacueT
NPOU3BOJUTCA U3 YCIIOBHA

5,8, A, R I —h
N< ;’ Ry Ay, ~—\ (222)
1435301 435 h2 Lin
ap, ap,

rae  A;, — 10 Xe, YTO U A, €ClI¥ TIOBEPXHOCTH BbIKAJIBI-
BaHHA IPOXOMMT Ha PacCTOSHMH A OT IUiac-
THHBI 3aKnagHo# neramu (uept. 73);
ap4, @y, — pa3Mepsl NPOEKLUMH TOBEPXHOCTH BbIKAIBI-
BaHHUA;
€p1, €y, — IKCLUEHTPHUCUTETBI CWIbl N OTHOCHTENIBHO
IEHTpa TAXECTH mWwiowanu 4; B HampaBne-
HUH COOTBETCTBEHHO Da3MEpOB &, M dy,;
A4p o — UIOWANL CEYeHMSA BCeX aHKepoB, mepece-
KAIOIMX OBEPXHOCTb BbIKANBIBAHHUA
l,,, — IMHA 30HBI aHKEPOBKH (cM. M. 5.44).
Ycnosue (222) npoBepsiercsi Npd PasfMUuHbIX 3Ha-
YeHHAX /1, MEHBLIMX AJIMHBI aHKEPOB WIH PaBHbIX €.

C,<h

Am

A

Yepr. 73. Cxema BbIKaNbIBaHKA GeTOHa aHKepaMH 33KNafHOIk
Retann Ge3 ycHnenmii Ha KOHUax npu N, < 0

I — TouKa MPUIIOXKEHHS HOpPMANBHON CHNbl N; 2 — noBepx-
HOCThb BBIKQJIBIBAHUS; 3 — MPOEKUMS NMOBEPXHOCTH BBIKAIHI-
BaHHMA Ha IUIOCKOCTh, HOPMAIBHYI K aHKepam

Ecnu uMcno aHKepoB B HampaBIIEHHMH SKCIUEHTPUCH-
TeTa Gonplue ABYX, B ycnoBuax (220) u (222) cuny N

Ecnv xoHupl aHKepoB HAXOOATCA BONM3H NOBEpX-
HOCTH GeTOHa, MPOTHUBOMOJIOXKHOM IUIaCTHHE 3aKIIagHON
JeTalld, HeoOGXOMUMO MPOU3BECTH [OMONHHTENbHYIO
npoBepKy ycnoBus (222) 6e3 yyeTa MOCNEOHEro Wie-
Ha TMpaBOM YacTH YCIOBHMA IpH /1, paBHOM PacCTOAHHIO
OT IUIaCTHHBI [I0 MpPOTHBOIONIOKHONH IpaHH 3NEMEHTa,
Npy 3TOM YacTh Iomwamm A, pacrnonoXeHHas Mexay
KpalHUMH pAaMU aHKepOB, He YYHTbIBAETCA.

3.107.Ilpu BbINOTHEHHH YCITOBUA Na',, >0 u Hamu-
UMW YCHJIEHHS Ha KOHIaX aHKepoOB pacyeT OeToHa Ha
BbIKJIbIBaHHe (uepT. 74) MPOU3BOOMTCA H3 YCIIOBHSA

<5152 Ay Rp,
an e
1+35—

a

(223)

tae N,, — cm. popmyny (212);
A; — 10 Xe, uto A B popmyne (220), ecim no-
BEPXHOCTb BBLIKAIbIBAHMA HAYHHAeTCA OT
MeCTa YCWJIeHHs aHKepoB HauGosiee pacis-
HyTOro psipia (cM. vept. 74) ;
€ — SKCUEHTPHCHTET YCWIHS N OTHOCHTEIbHO
LEHTpa TAKECTH IUIOWaTH A, B Hampasje-
HUH pa3mepada.

Pacyer Ha BBIKaJIbIBaHME MOXHO HE MPOU3BOIMTD,
€C/IM KOHIBI aHKEpOB 3aBe/ieHbl 32 MPOMOJIbHYI0 apMa-
TYpY, PAaclOJIOKEHHYI0 y TNpOTHBOIONOXHOH OT 3aK-
NagHO# JIeTAIM IPaHH KOJIOHHbI, 4 YCHIEHHA aHKepOB
B BuJle IUTACTHH WIM HONEpeYHbIX KOPOTHILIEH 3auen-
NATCA 33 CTEPKHH MPOIOIBHOH apMAaTy pbl IHAMETPOM
ApYM CHMMETPHYHOM 3alleIUIEHMH — He MeHee 20 Mwm,
MpH HECHMMETPHYHOM — He MeHee 25 MM (ueprt. 75).
B 3TOM ciiyyae Y4acTOK KOJIOHHbI MEXAY KpaHHUMH
pAnNaMH aHKepoB MpoBepAeTcA, corjacHo mn. 3.31 u
3.53, Ha [eCTBHE MONEPeYHOH CHIIbI, DPABHOM:

Q =Ny #Qcop

roe Qo — NOMepedyHas CWiIa Ha YYacTKe KOJIOHHBI,
npunexaiem K HanGonee pacTSHyTOMY
pALYy aHKEpOB 3aKJIafHOHM MEeTaM, OIpe-

2\ M it i -
MOXXHO YMCHBLIIMTDH Ha BCJIIUYHHY ( 1-— —_ genseMas ¢ y4eTOM YCHIHH, NEUCTBYIO
Pan | 2 IMX Ha 3aKJIa/IHYI0 1eTab.
’_.I =1
/7 T A
/ N 2 3 7| TS
L / N Y
Yepr. 74. CXeMa BbIKAIBIBAHHS 45°
GeToHa pPACTAHYTHIMH AHKepaMH b — i I
3axnagHoil aerank npu N, > 0 \45 y, N
] — TpOeKWMA MOBEPXHOCTH N - / [ﬂ S\ I S
BEIKABIBAHHS HA  [UIOCKOCTD, L N M r N\ | =
HOPMaNbHYI0 K aHkepam; 2 — h T
aHKepHas IUIACTHHA; 3 — TouKa A - ol 1 E
NPWIOXEHAS YCHuA N, la C<lqg la |
+ 1 T, 7
7>| a/e 1 a/e
a
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Yepr, 75. KOHCTpYKUHA 3aKnafgHO# Aeramn, He TpeOymomwei
pacyera Ha BbIKaJbIBaHHE

@ — 3aKJyIafiHad QeTajlb ¢ KOPOThILIAMH, CHMMETPUYHO 3alieIUIeH-
HpIMH 3a NPONOJIBHYI0 apMaTypy KOJOHHBI; 6 — smopa Q
yuyacTKa KOJIOHHBI € 3axJiagHoft OCeTAIbl0; 8 — auxepa 3aknag-
HOM [leTajii ¢ aHKEPHBIMH IUIACTHHAMM, HECHMMETPHYHO 3auer-
TeHHBIMH 33 MPOJONIBHYIO apMaTypy KONOHHBI;, [ — mnoneped-
Hble KOpOTHIUM, MPUBApeHHBIE KOHTAKTHOR CRapkoH K
aHKepaMm; 2 — aHKepa; J — aHKepHbIe IIaCTHHBI

3.108. Ecnu copurawpmas cuna Q NeicTByeT Ha 3aK-
NagHylo feTayib MO HaNpaBNICHWI0 K Kpaio 31eMeHTa
(gept. 76), IpH OTCYTCTBMM HAKJIOHHBIX aHKEpOB pac-
YeT Ha OTKaJIbIBaHHe GETOHa MPOH3BOIUTCA U3 yCIIOBHA

o< 81 Ry, b:z
1+3,5 .
roe §; — cM. . 3.106; mpH pacmoyoKeHHH 3aKJIaHOM
deTanu Ha BepxHedl (Mpu GeTOHHPOBAHHM)
MOBEPXHOCTH M3HENHMA M3 JErKMX GeTOHOB
ko3¢ uumMenT § ; ymenpmaercs Ha 20 %,

b — nmpuHa aneMeHTa, paBHag b =c; +¢; +5
(rme ¢; M ¢, — pacCTOAHMA OT KpaHHMX
pANOB aHKepoB fA0 OmkafIMX KpaeB
3NleMEHTa B HampaBJIcHHH, HOPMAIBHOM K
cOBuramomieii cwie, NpuHuMaemble He Gosee
h; s — paccTosiHNe MeXy KPailHHMH PANAMKA
aHKepOB B TOM e HalpaBJICHWH) ;

h — paccrofiuMe OT HauGonee YAAIEHHOro pAna
aHKepOB [0 Kpas JlIeMeHTa B HalpaBleHHH
caBuraiomedi cunpl (), NpuHHMaeMoe He
Gonee TonumHbI nemerTab, (cM. yept. 76);

€ — 3KCUEHTPHCHTET CHITbi () OTHOCHTEJILHO cepe-
b HIMPHHbI 3ieMeHTa b.

B cnyuae nmpHnokeHHs K 3aKJIafHOH JETaTH Kpome
capuratomeil cwisl ¢ OTpbIBarIued CHibl N IpaBad
yacTh ycnoBust (224) yMmHOXaeTcA Ha KO3 UIMEHT

03N

AourRp:
(rne A,,, — MnoOiaaAp NMpOCKUMH Ha IUIOCKOCTb, IEp-
TNEHIMKYNAPHYI0 OTpbiBawlliell cwie N, NOBEpXHOCTH
OTKAJIbIBAHHA) .

) (224)

8,=1 , MpuHuMaembri He Menee 0,2
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Yept. 76. Cxema qna pacyera Ha OTKaubiBanue GeTOHa gopmanb-
HBIMH AHKEpaMH 3aKAAHOH fAeTamm

B cnyvae npwioXeHHA CABUraolled CHIBI K 3aKJIaf-
HOil [JeTan¥ ¢ HAKIOHHBIMH aHKEpaMH, TpHUBapeH-
HBIMH BHAXJIECTKY M MMEWIUMMH Ha KOHIAX YCWICHHA

(cMs 1. 5.113), pacuer Ha oTkansiBanMe GeroHa mpous-
BOJIMTCA B COOTBETCTBHH ¢ Pexomenmamusamu, ynoms-
HyThiMH B 1. 3.102.

3.109. Ecniu Ha KOHIIAX aHKEpOB 3aKJIA[(HOW [IeTalH
MMEKTCA YCWIEeHHS B BHAe aHKEepHBIX IUIACTHHOK WM
BBICaXKEHHBIX rojioBok (cM. m. 5.113), GeToH non 31H-
MM YCWIEHUAMH [IPOBEpACTCA Ha CMATHE U3 YCIIOBHA

Nioe S @opRpAioc » (225)
The @, ¢p — KOIQOUIHEHTDI ,ONpeNieNiieMbIe COTJIACHO
n 3.93;

Ajoey — TUIOMIAAb aHKEpHOW IUIaCTMHBI MITH Ceye-
HHSL BbICAKEHHOH rOIOBKH 33 BBIYETOM
IWIOHIa[M CeYeHHs aHKepa;
Njpo — CHNa CMATHSA, ONpefeNseMasn CleyoWHuM
o6pasom:
a) i aHKepoB, NPHBAPEHHBIX BTaBp, NpH [, => 15d:
€CJIM BJIOJIb AHKEPa BO3MOXHO 0Gpa30oBaHHE TPEIMH
OT pacTsDkeHMs OeTOHa WIM B CiIydYae NpPHMeHEHH:
ITIaiKKX aHKEPHBIX CTepXKHel — no dopMmyrne

Nioe =Nopys (226)
ecnd 06pa3’oBaHHe 3THX TpelUMH HEBO3MOXHO — MO
¢dopmyne

Nioe =Ngp,

; (227)

lan

6) A aHKepoB, IPHBAPEHHbIX BTaBP, NpH I, < 154

3Havenue N, ., onpenenenHoe no ¢gopmynam (226) u
15d -1,
l 3

an

(227), yBenuuuBaerca Ha Q,,,



B) [ aHKEpOB, NMPHBAPEHHBIX BHAXIECTKY, Np,,
onpenenserca mo gopmyne

Nloc = Qinc'

B dopmynax (226) —(228):
N1 Qppy — COOTBETCTBEHHO HauGONbllee pacTATH-
Bawlliee ¥ CIBUIAIOILEe YCUIIUA, IIPUXO-
AALMECH Ha OIMH HOpMAaJbHBbIA aHKep
(cMm. 1. 3.101)
Qine — YCHIHE B HAKIIOHHOM aHKepe.
®opmynoii (225) MOXHO MNONB30OBATLCA, ECIIH TOJI-
IMHA aHKEPHOH IUTaCTHHBI cocTaBiisier He MeHee 0,2 ee
IJIHHBL.

3.110. OnpeneneHne nepeMereHuit CBapHbIX 3aKJIaj-
HBbIX [eTajei, pacyeT HAKJIOHHBIX aHKepOB, MpPHBapeH-
HBIX TOZ cnoem ¢ioca K IDIacTMHe nop, yriom Gomee
45°, M pacueT WITAMNOBAHHBIX 3AKJIAIHBIX AETAIEH MpO-
H3BOIATCA COTNacHO PexoMeHOmamMaM, yNOMAHYTHIM B
n 3.102.

(228)

NMPUMEPBI PACUYETA

Mpumep 50. Jano: 3axnamHas OeTallb KOJNOHHBI C
NPUBAPEHHbIM CTOJIMKOM [N ONHpaHUsA OOBA3OUHBIX
faloK, a TaKXe pPacloNOXKeHHe M BEeJIHYMHBI Harpy3oK
OT 0GBA30UHBIX GaloK — 1O yYepT. 77; aHkepa U3 apMa-
Typst Kinacca A-III ( R; = 365 MIla); GeroH KONOHHbI
TAXeNbH kiacca B20; miacTMHa M3 CTAIM MAapKH
BC13kn2 (R, = 215 MIla).

Tpe6yen'ﬂ 3alpoeKTHPOBaTh HOpMajbHble aHKepa
3aKJIQJTHOH [IETAIH ¥ ONPEIENTHTh TONIMHY IUTACTHHBI.

1 1-1
-)|‘y ¥ -y — A1
400 7 '_150'” ’ 400 4
/21 s Qré0x i o, 260 70/

/ @&

\ \
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Yepr. 77. K npumepy paciera 50

Pacuer. lpuHumaem pacnonoxeHue aHKepoOB,
Kak mokasaHo Ha yepT. 77. Iockombky BCe Harpy3ku
AeHCTBYIOT B OOHOM HANpPaBJICHWM M HE BBI3bIBAIOT
KpYUeHus, OnpeneaeM CYMMApHYIO Iiouiajb momepey-
HOro cevyeHHS aHKepoB HaubGolee HANpAKEHHOTO BEPX-
Hero psana no ¢opmyne (211).

JIns 3T0r0 BHIYMKMCIIMM MOMEHT BHELLIHWX CHJI:

M=0!=150-0,15=22,5kH - M.
Ipmumas z = 0,3 m u N = 0, onpegeniM HauGomb-

1iee pacTATHBAMoILEE YCHIME B ONHOM pALY aHKEPOB MO
dbopmyie (212):

Ha yept. 77 cpuraiowas cwia Q = 150 xH, wcno
PANOB aHKEpPOB Nn,, =3.
CnBuramolliee YCHNIHe, NpUXOAAlIEeCA Ha OOMH pAN

aerpon, BhluMCIMM 10 ¢dopmyne (213), npurumas

N, =N, =175 H:
03N, 150—03-75
Oun = 2 = =425 kH.
n 3
an

Kosddunment & onpenenum no popmyie (216).
75

TaKKaKN n>0,w= 03—‘"’ 03——=0529,
0, Pas %
1 1
OTCIof1a 6= = = 0,808 > 0,15.

Vitw V1+0529

3anaBasach OMaMeTpPOM aHKepoB 16 MM, mo Tabn. 28
npu kinacce Getona B20 u knacce apmatypst A-III Haxo-
mam A = 0,43, Torna

L)/, + (%)

A -
an = R

s

2
. 42 500 )
111/75000 ( 0,43 - 0,808

365

=432 MmM°.

TIpunumaeM 1o ABa aHke 2pa B KaXIOM psAgy AuameT-
pom 18 mm (4,, = 509 mm*)

ITpoBepum 3Haqe1me Agp npu ko3 dunueHte, cOOT-
BETCTBYIOLIEM NIPHHATOMY AMaMeTpy 18 MM, T. e. Nnpu
A=0,41:

2
1,1]/75 0002 + (-—f‘&
~ 0,41 - 0,808
A, = =
365

= 448 Mm? < 509 mm2.

Ocrasnsem 20318,

Onpenenum MHHMMAaIbHO OOTYCTHMYIO [THHY aHKe-
poB Ge3 ycwnenmii /,, cormacko m. 5.112. Jina sroro
BBIYMCIAM KO3 dHImMEHT 65

0,3 0,3

83 = 2 + 0,7 =
1+Q,./N,, 1+ 42,5/75

3nauenne R; NpMHUMaeM c yyeToM vy, = 0,9 (Ha-
IPY3KH HeIIPONIOJIKUTENIBHOTO NEeACTBHSA OTCYTCTBYIOT) ,
1. e. Ry = 10,5 MITa.

OnpenenmuMm [,,, npeamonaras ,B 3amac”
<0,25Ry, 1. ¢. npuHMMan w,, = 0,7, AN, = 11:

w,
ban =53( aRnI:s + A)\am) d=

365
07—+ ll) 18 =567 mm.
10,5

+0,7 =0,89.

Obc<

=0,89 (
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YuuteBasn, uto mwiomans A,
YTOUHMM 3HayeHHe l

Lin 567 509 = 500 MM > 400 MM.

TTockonpky MpH TaKO# [UTHHE aHKEPOB pa3MelleHue
HX B KOJIOHHe HEBO3MOXHO, TpeGyerci yMeHbUINTh
UTHHY aHKEepOB C YCTPOJCTBOM Ha KOHINAX YCHUJICHHH.
CornmacHo m. 5.113, KOHIBI aHKepOB YCWIIHBaeM BbICa-
KEHHBIMH TONIOBKaMH fuameTpom dj = 54 mm 2> 3d
H npoBepAeM GeTOH HA CMATHe IIOJ IONOBKOM ¥ Ha BBI-
KaTbIBaHWE, NPHHAB [UIMHY aHKepoB paBHOH [, =
=250MM>10d =10 18 = 180 Mm.

Pacyet Ha cMsATHe IPOU3BOAUM coriacHo 1. 3.109.

Ilnomane cMaTHA Aj, ., TIOJ BHICAXKEHHO}H rOJIOBKOR
OOHOrO aHKepa paBHa:

TpUHATA C 3amnacom,

. 2
—Agny =£‘-‘4ﬁ-— 254 = 2036 MM’ .

Ajocr =Any
Hpennonoxum ,,B 3amac”, 4T0 B KOJIOHHE CO CTODO-
Hbl 3aKJNafHOH [eTaId BO3MOXHO OOpa3loBaHWE Tpe-
mwwH. Torma, cormacho n. 3.109, mpu I, = 250 mm <
<15d =15 - 18 =270 MM cuna cMATHA GysieT paBHa:
15d -
Nioe =Ngpy + —— ] = Qunr =

an

=15 ,270-250 425 _ ,oom.
2 567 2
HpunumaeM MaxkcCHMabHOE 3HaueHMe ¢, = 2,5,
NOCKOJNbKY pacueTHas Mnowans GetoHa Aj,., 3mech
HeoNlpedesieHHo Benuka;, « = 1,0.
IpoBepum ycnosue (225):

@@y Ry Ajpe; =1-2,5-10,5 - 2036 =
=53450H> Nj,, =45 000 H,

T. €. IPOYHOCTh HAa CMATHE obecneyeHa.

Iockonbky Ngn > 0, pacueT Ha BHIKANbIBaHHE TIPO-
H3BOIMM cornacHo 1. 3.107. KoHusl aHKepoB c ycuie-
HUAMH He 3aBeieHBI 32 IPONOJIBHYI0 apMATypy KOJIOH-
Hbl, PaCMONIOKEHHYI0 Y IIPOTUBOIIONIOKHON OT 3aKJaf-
HOMH [ETaIM rpaHH KOJIOHHEBI, IO3TOMY pacieT IPOU3BO-
MM U3 ycnosua (223).

Beruncnum 3HayeHue 4, (cMm. uept. 77) :

3,14 - 54°

A, =(2-250+ 54) 400--2 =217 000 Mm?.
Ycunue N,,, =75 xH npusioxeHo B LUeHTpe TAXECTH
wiomamy A,, ciefgosarenbHo, ¢ = 0. A TAXen0oro
GetoHa 6, =0,5.
IpoBepum ycmoeue (223), mpeHeGperas ,,B 3amac”
CKMMAIOLMMH HanpshKeHusMH GeToHa (T. e. §; = 1,0)
H yWMTbIBaA 7p, = 0,9 (1. e. Ry, = 0,8 MIla):

81824, Ry, =0,5-1-217000-0,80 =
=86 800 H>N,,, = 75 000 H,

T. €. IPOYHOCTbh GeTOHa Ha BRIK/IbIBaHUE obecneyeHa.

[IpunaAThIe paccTofgHMA MeXIY aHKepaMH B HalpaB-
JIeHUM NoTlepeK W BIOJIb CABHUIAIONIEH CHIIBI, COOTBETCT-
BEHHO paBHble 260 MM>5d=5-18=90 MM K
150 Mm>7d =7 - 18 = 126 MM, yIOBIETBOPAIOT Tpe-
GoBanuAM 1. 5.111. PaccrosiHne OT ocu aHKepa 10 rpa-
HY KOJIOHHBI, paBHOe 70 MM > 3,5d = 3,5 - 18 = 63 MM,
TaKXe yOOBNeTBOpAeT TpeGoBaHuaM m. 5.111.

112

KoHcTpykuus cTonuKa, MpUBapeHHOTO K 3aKIaiHO#
nerand, oGecreuMBaeT pPaBHOMEpHOE paclipefeNicHHe
YCWIHA MeXQIy pacTAHYTbIMH aHKepaMM H paBHOMep-
Hyl0 TNepefayy CKUMAIOIIMX HanpsOKkeHHA Ha GeToH,
He BbI3bIBasfg W3ru6a IUTaCTHHBI 3aKJIalHON HeETasH.
TlosToMy TOMUMHY O3TOH IUTIaCTHHBI OIIpENENIMM M3
yenosus (218), npunumast Ry, =0,58R ), =0,58 - 215 =
= 125 MIla, a quamMeTp aerpa, TpeﬁyeMbm IO pacyery,

]/448
pasHbIMd,, = 18 509 16,9 mm:

R 365
t=0,25d,, —=0,25-16,9 — = 12,3 Mmm.
R, 125
U3 ycnoBus MexaHM3UPOBAaHHOM HNYyToOBOl CBapKH
nof, ¢mrocoM (cM. Tabi. 52, no3. 1) TONLIMHA IWIACTHHBI
nojokHa 61T He MeHee 0,65d = 0,65 - 18 = 11,7 mm.

IIpuHMMaeM TONIIKHY IDIACTHHDI ¢ = 14 MM.

Ipumep 51. [ano: 3aknamHas OeTaib KOJIOHHBI €
NpPHBAPEHHBIM PAaCKOCOM CTalbHBIX CBS3elf — IO uepr.
78, @; pacTATMBalOIad CHIa B packoce OT AeHCTBHA
BeTpoBbIX Harpy3ok 270 kH; aHkepa 3aknangHo¥ nera-
au u3 apmarypel Kmacca A-Ill (Ry =365 MIla);
IUIaCTHHA 3aKJTafiHOM JeTanmu M3 cTamd Mapku BCr3cn2
(R, =215 MIIa); GeTOH KOJIOHHBI TAXKENBIH Kiacca

3(v); apMHpPOBaHHE KOJIOHHBI — IO 4epT. 78, 6; MHHU-
ManbHash TMpoJionbHasg cwia B KomoHHe 1100 xH;
U3rubawmMii MOMEHT B KOJIOHHE Ha YPOBHE 3aKJIa/IHOM
OEeTaTH B ITOCKOCTH aHKepoB 40 xH - M.

Tpebyerca 3ampoeKTHpOBATh aHKepa 3aKJTaTHOM Je-
T4, ONpECTHTh TOJIMHY IUIACTHHBI H MPOBEPHTDH
IPOYHOCTh OKPY>XKalolIero GeToHa Ha BHIKabIBaHHE.

Pacuer. [lpuaumMaem pacnonoxeHue pafgoB aHKe-
POB MO BEPTHK&IM, KAaK MOKa3aHO Ha uept. 78, a.
Ycunue B packoce paciiiaipiBaeM Ha HOpPMaJTbHYI0 CHITY
N, IpMIIOXEHHYI0 K 3aKJIa[HOM JETANH C IKCLEHTPHCH-
TeTOM €9 = 100 MM, 1 caBHraloutyo cuny Q:

N =270¢cos 56°20'= 270 - 0,555 = 150 xH;
Q =270 sin 56°20'= 270 - 0,832 = 225 xH.

Mpu 2=042 MUEM=Ney, =150-0,1=15kH ™
ompenenuM HauGolbilee pacTArMBamwilee yCWiHe B Of-
HOM pARY aHKepoB no ¢opmyie (212) :

N oM N _ 15 150
an= 7 " 042 4

HauGonbiliee cxxumaloliee yCWIHE B O[JHOM pALy aH-

KepoB BhIYMCITHM 1o ¢opmyrne (214) :
’ M N 15 150

Nen= =5 —"0az a4~ 1AxH<O

T. €. IPHKATHE IDIaCTHHBI K GETOHY OTCYTCTBYET.
Cppuratomee ycuwnue Q,,, NpUXOsilieecHs Ha OIMH

PAll aHKepOB, ompelenuM Mo ¢opmyne (213), npun-
ManN =0:

= 73,2 kH.

Qan=%=%-5625xn
Tak kaxk Ny, = 0,
w= 06——06ﬂ=0,4,
Q 225
orcioma 8 = : = ! = 0,845 > 0,15.
Vitw Vi+o04 ’ ’
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Ilo 1a6m. 28, 3anaBasAch TUAMETPOM aHKEPOB 16 MM,
npu kitacce Gerona B30 u aHKepax U3 apmaTyps! Kiac-
ca A-ITI HaxoauMm A = 0,49,

Q 2
) 11| /N2, + ( an
Torna an = z. =

2 56250 \?
1,1] /73 200 + | 26250

* <0,49 - 0,845)

= =465 mm2.
365

TIpunnMaemM MO [IB2 aHKepa B KXAOM PNy IMaMeT-
pom 18 MM (4,, =509 mM?). TIpoBepUM HeO6XOMH-
Moe 3HaueHue 4, Npu Ko3dduuueHTe A, COOTBETCT-
BYIOIEM NPHHATOMY [MameTpy 18 MM, T. €. mpu A =

=0,6: 56250 \*
2002 + [ 02
1"/73 0 +(0,46-0,845)

an

365
=488 MmM? < 509 mm2.

OcraBnsgeM 1O fABa aHkepa mamerpoM 18 mm.
PacnonaraeM aHKepa Ha MHHHMAJIBHOM DacCTOSHHMH
OMH OT APYFOTO B TOPU3OHTANBHOM HANPABIEHMM,

i

la

200

Yepr. 78. K npumepy pacyera 51

paBHoMm 5d = 5 - 18 = 90 mmM (cM. . 5.111) . PaccTosn-
HUA MEXJIy aHKepaMHM B BEPTMKaIbHOM HalpaBleHUH
(1. e. B HanpaBlieHUM CHBUraouiel cuibl Q), paBHbie
140 mm > 7d = 7 - 18 = 126 MM, TaKXe yIOBIETBO-
pawr TpeGopanmo . 5.111.

OnpenemuM TOMIIMHY NJIaCTHHBI 32KITafHOH NETalH.
Hockoneky ¢pacoHka, nmepeamoas OTPbIBAIOLYIO CHITY
Ha 3aKJaHyI0 JeTallb, pacnojiaraercs NOCpeHuHe pac-
CTOAHUA MEXNY BEPTHKAIbHBIMH pﬁIlaMP[ aHKEPOB,
TOJIIUMHY [DIaCTHHbI OMpEJENMM M3 pacyeTa Ha MNpoy-
HOCTb IUTaCTHHbl KaK KOHCOJBHOH OQIKH C BBUIICTOM
35 MM (cM. uept. 78) Ha [eiCTBHE PacCTATHBAIOLIErO
YCHWJIHSA B OIHOM aHKepe, PaBHOTO:

upuHy KoHconbHOM Ganku npuHuMaem b = 80 mm.
Pacuer mpoussonum u3 ycinosus M <Ry, W, rne M =

bt .
=36600-35=1280000H~MM,W=T.

&M 6128 - 10°
t= =
oTKymA R,b 215 - 80

=21,2 Mmm.
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[IpuHKMaEM TUIACTUHY M3 NOJIOCOBOW CTalld TONUM-

Holt 22 MM, NpH 3TOM BHINONHANTICA yciosHe (218):
Ry _ 365 _

0,25d,, R, =0,25-18 130 — 12,6 MM<22 mm
H TpeboBaHMaA 060r0 BHA2 CBAPKHM CIEPXKHEH BTaBp
(cMm. 1abn1. 52): 0,75d = 0,75 - 18 = 13,5 Mm <22 mMm.

OnpenenuM MUHAMaJIPHO JONYCTHMYIO IJIMHY aHKe-
pos 6e3 ycunenuii no popmyre (316) cyueromn. 5.112.
s sroro BeruucuM ko3¢ guumens 8 :

0,3 ,3
83= +0,7= 0 +0,7=0,87.

14+Q,,/Nyp 1+ 56,25/73,2

3uayeHue R, NpUHMMAEM C Y4YEIOM 7p, = 1,1,
TIOCKOJIBKY HAarpy3xa Ha 3ai0IaJHylo JleTasb BbI3BaHA
TOJIBKO BETPOBO# HarpysKoi, 1. ¢. R;, = 19 Mlla.

s ompepenenns KOIPPUUHEHTOB w,, H AX
BBIUCIMM MAKCUMANbHOS ¥ MMHMMATIBHOE Hampsike-
Hus GeTOHa B mpedenax MIHHbI aHkepa. s 3T0ro BhI-
UHCIHM IpUBefeHHbIE IIomans 4,,; U MOMEHT HHep-
WK [,,; CeueHMA KOMOHHSBI, NPUHUMAA MO uept. 78, 6
A=A =1232 mm (2028)

A =bh+24, (@~1) =

= 400 - 400+ 2 -1232(6,9 — 1) =174,5 - 10°> mm?;

bi? ,
Ired =—E—+ 2AS(C! - ].) (O,Sh —-a) =

. 3
=4—°%T—‘m—+ 2-1232(69~1) (0,5 - 400 —50)? =
= 2460 - 10° mm*,
E . S
3aech a:—_s—-z._z__li.:ﬁ,g
E, 29-10°

MakcumansHoe HanpsxeHHe GeToHa B KOHIE aHKepa
pnuuoit 1, =300 mm (7. e. Ha paccroamuu y = 300 +

+22— 1(2)—9 = 122 MM OT HEHTP2 TSDKECTH CEeYeHHA) :

o __N_ My _1100-10° 40-10°-122
bimax = gred  Leda 1745-10° 2460 - 10°

=6,31+1,98 = 8,3 MIa<0,75R;, = 14,3 MIla.
MunumansHOe HanpspkeHue GeToHa B Hauaiie aHKepa,
400

1. €. npny=2— —-22 =178 mmM:
N My _ 40-10°-178 _
bomin = dred  Irea 2460 - 10°

= 3,42 Mlla < 0,25R; = 4,75 MHa.
Tlockonbky aHKep He pacHoNOXkeH MONHOCTHIO B 30-

He ¢ HampsbkeHueM ot 0,25R;, no 0,75R;, onpenenum
IJTAHY YacTH aHKepa @, PacNoJIOKEHHY B 3TOM 30He:
(1) - 0,25R

a= la b, max b _
Ob,max ~ %, min
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00 83 =415 _ 918 vt
8,3 342

Torna, cornaco dopmyne (317),
_0,7(1,—a) + 0,5

©
an
la

- 0,7(300 - 218)+ 0,5 - 218
300

AN, ONpenenAeM aHaNOTHUHO (,, € 3aMeHoMH
ko3pdummentos 0,7 u 0,5 cooTBeTCTBEHHO Ha 11 M 8
(cM. Tabm. 44)

=0,555.

11, -a) +8a

ANy, = 1
a

_ 11(300 - 218)+8 - 218
300
JIOII}'CTHM&X JIAHA aHKepa paBHa:

R
Iy =53 (w‘"’lfz: +A7\a,,>d -

= 8,82.

= 0,87(0,555 3?;—+ s,sz) 18 = 305 mm.

Yuutoigas, yro mwiomans A,, HOPUHATA C 3amacoM,

488
yTouHseM l,, : l,, = 305 300 292 mm.
TipunrMaeM guny aHkepa l, = 300 mm.

IIpoBepuM GeTOH Ha BrIKAIIBIBaHHE.

HNockonbky Bce aHKepa PaCTAHYTHI H HE HMEIOT YCH-
JIeHwmi#, pacueT NPoM3BOIMM H3 ycioBusa (222) . Onpene-
JMM IUIOImanh NpOEKUHM NMOBEPXHOCTH BBHIKANLIBAHHSA
Aj ¢ yueTOM CMelleHHA HAKJIOHHOH rpaHu Ha 2eo =
= 2- 100 = 200 mm. [Tpu i = [, = 300 mm

Aj, = (420 — 200 +2 - 300) 400 =328 -10* MMZ,

Tak kak cuna N OpWwIOXeHa B UEHTPe TAXKECTH
wiomamu Ay, ey, =€, =0,8, =0,5 (xak mis raxe-
noro GeToHa) .

Mo dopmyne (221) noxywm

a 218
=1+ —-—=1+ ~—=1,145.
6, =1+0,2 I 1+0,2 300

Nockonsxy Iy = h, ReAypn o (b — 1)/ lyn = 0. Yun-
ThIBadA, Y10 Vp2 =1,1, Rp, = 1,3 MIla.

8,8,4,Ry, =0,5-1,145-328-10* - 1,3 =
=244 300 H > N =150 kH.

Mposepum ycnoewe (222) npu 1 = 200 mm < J,.
Tak kax Ha paccroAaHVMM H OT MJIaCTHHBI HOBEPXHOCTH
BbIKAIBIBAHMA TEpeceKaeT TONbKO ARE Maphl aHKEPOB,

Agp, =1018 MM* (4018);
Aj, = (420 — 200 + 2 - 200) 400 = 24,2 - 10* Mm?;
L —h

a

61 a2 Ah Rbt + RsAan,a ;
an

= 0,5-1,145.24,2.10° . 1,3+ 365 - 1018322=290 _

300
=304 -10°H> N = 150 H.



Mockonbky ¢ yMeHbIUEHWEM h Hecyluas cnoco6-
HOCTh O€TOHa Ha BBIK&IbIBaHHE TOBBILIAETCH, pacyeT
TIPH MEHBILUMX 3HaYEeHHAX /I He IPOH3BOIUM.

TpoBepumM ycroBHe (222) npu 3Ha4eHHH 7, paBHOM
BBICOTE CEUEHHs KOJIOHHBI, T. . A = 400 MM, Ge3 yueta
IUTOIIANH, PACIOJIOKEHHOH Mexay aHkepamu [(420 —
~200)90 = 19 800 mm?]:

Aj, = (420 — 200 + 2 - 400)400 — 19 800 =
= 388 000 mm? > 328 000 mMm?,

T. €. Wiouianb 4; NpeBbImaeT WIOWab, BbIYHCICHHYIO
npu i = 300 mm. CrieqoBarenbHO, IPOYHOCTb GETOHA Ha
BbIK&IbIBaHUE OGecneyeHa.

PACYET CTbhIKOB CEOPHBIX KOJIOHH

3.111. CThixM KOJIOHH, BHINOJIHAEMbIE BaHHOH CBap-
KOH BBINMYCKOB IPOMAOJIBHON apMarTypbl, pacrnoyioXeH-
HBIX B CITELMANbHBIX MORpe3Kax, pY NOCIEAYIOUeM 3a-
MOHOJIMMMBAHMM 3THX nozape3ok (cM. m. 5.90) paccum-
THIBAIOTCA ANA ABYX CTaluii paboThI:

1-1 DO 3aMOHOJIMUMBaHMs CTBIKA — Ha Harpy3KH,
HEHCTBYIOUME Ha JaHHOM 3Tale BO3BEACHMs 3aHMUs;
Npy OmpeleneHUH YCHIIHA TaKue CTBIKM YCJIOBHO NpHU-
HUMAIOTCA 1IAPHUPHBIMH

2-1 1mocile 3aMOHOJIMYMBAHHA CTHIKA — HA Harpysku,
AefiCTBYyIOIIME HAa JaHHOM 3Talle BO3BENEHHA 3JaHMA U
ApH IKCIUTyaTallyd; NpPU ONpedeNeHWH YCHIHH Takue
CThIKH IIPUHUMAIOTCA XKCCTKHMH.

3.112. PacyeT He3aMOHONMYEHHBIX CTBIKOB KOJIOHH,
ykasaHHsiX B I 3.111 (uept. 79), npousBoaMICA Ha
MeCTHOE cXaThe (eTOHa KOJIOHHBl UEHTpHpYIOLIeH
ApoknanKoi u3 ycnoeus (196) c moGaBnenueMm B ero
MpaByl0 YacTh YCHIMA, BOCHPHHMMAEMOIo apMaTyp-
HbIMM BbINyCK@MM ¥ PaBHOIO:

N,y =05 ¢R Ay, (229)

rae ¢ — KO3 PHUHEHT NpOmONBHOrO M3ruba A BbI-
IyCKOB, OMNpelenigeMbiil B COOTBEICTBHH CO
CHull I1-23-81 (7abn. 72) mpm pacueTHOR
mmuHe lo, paBHOM (aKTHYECKOH yIMHe CBapH-
BaeMBbIX BBIIYCKOB;

Ag — miowanb CeYCHKA BCEX BhIYCKOB.

Ipu stom 3Hauenme R 3" loc YMHOXaeTcA Ha k03¢ du-
nMeHT Yy, = 0,75, yuHThIBalOUMHA HEPaBHOMEPHOCTD
pacnpenenieHMs Harpy3ku 107, HEHTpHPYIOIIEH IIPOK-
TaKOH, a 33 pacyeTHYIO IVIOMmaNs A;, ., NPUHUMAETCH
YacTh IUIOLIATM CeYeHHS TOpLA KONOHMbI A,¢ B Ipese-
aXx KOHTYpa CEeTOK KOCBEHHOTO apMHPOBaHHSA pa3me-
paMi, He NMPEBBINAIUIMMH COOTBEICTBYIOUMX YTPOCH-
HBIX Pa3MepoB IIOIIAIM CMATHSA A, -

3a mwiomany A;,., TpHHAMaeTcA IUIOMAAb LEHTpH-
pyIoIieHd MpOKJIAAKH HIH, eCNH LEHTPHPYIOIAsA MpoK-
Najika NPUBAPHBAETCA NP MOHTAXeE K PaclpeNeuTeNb-
HOMY TMCTy (cM. uept. 79), miomans 3roro nucta. [lpu
3TOM €0 YUHMTHLIBAacMbIE pa3Mephl He TOJKHBI NpEBbI-
waTh COOTBETCTBYIIUMX PpasMepoB IUOWAmH A.r 2
TOJIUMHA JIACTA BOJXHA 661Th He MeHee 1/3 MakcUMaib-
HOTO pacCTofAHHA OT Kpas JHUCTa N0 ueHTpupylomei'{
NPOKIAagKH.

|
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Yepr. 79. HeaamoHOMM9eHHDIH CTBIK KOJIOHHb!

1 — UeHTpupylowasi NpoiUlafkKa;, 2 — pacupeAcTHTENbHbI
NHUCT; 3 — BaHHAaA CBapKa apMaTYpPHBIX BBIMYCKOB; 4 — CEeTKH
KOCBEHHOTO apMHPOBAHUA TOPLIA KOJIOHHBI

3.113.Pacuer 3aMOHOJIMYEHHBIX CTHIKOB KOJIOHH,
ykasanubiX B I. 3.111, MpoM3BOOMTCA KaK AJiA ceue-
HMA KOJOHHBI Ha YYacTKe C NOApPe3KaMH COITIaCHO
m. 3.50—3.76 ¢ yueToM CllenyolMX peKOMEHIalMH :

a) TpH HAIMYMH KOCBEHHOrO apMHpPOBAHUA CETKaMH
KaK B GeToHe KONOHH, TaK U B GeToHe 3aMOHONIMYMBA-
HMS pacyeT BefieTcA cornacHo mn. 3.57 u 3.60, npu sTom
paccMaTpHBaeTcsA lieJIbBHOe CeueHHe, OrpaHM4YeHHOe
CTEPXHAMH CETOK, PACTONIOKEeHHbIMH Y TpaHeH 3aMo-
HOJIH4EHHOTO Y4acTKa KOJIoHHbI (4epT. 80);

Yepr. 80. PacyerHOe ceueHue
3aMOHOJMYE€HHOrO CThIKa KO- Z
JIOHHBI C CeTKaMHK KOCBEH- N

) -
1
HOrO ApPMHpOBAHHA B GeToHe E

KOJIOHHBI H B GeTOHe 32aMOHO-
JINMKBAHUSA

] — GeTOH KONMOHHBI; 2 —

6eTOH 3aMOHONMUUMBAHUSA; 3 —

CeTKH KOCBEHHOTO 3pMHpOBa-
HUA

oJoJoTo]| |~

he 3

6) mpH HAMYMM KOCBEHHOTO apMMPOBLHHA TOJIBKO
B OeTOHe KOJIOHH pacyeT HPOH3BOOUTCH HIIH C YYETOM
3TOr0 KOCBEHHOTO apMHpOBaHuUsA, HO Ge3 yueTa GeToHa
3aMOHOJIMYMBAHMSA, WIH ¢ y4eToM OeToHa 3aMOHONIHYH-
BaHUA, HO 63 yyeTa KOCBEHHOrO apMHPpOBAHHA KOJIOHH;
INpOYHOCTh CThIKA CUMTACTCA obecIeueHHOH IIPH BBHIOJT-
HEHHH YCJIOBHA NpPOYHOCTH XOTA OBl MO OJHOMY H3
ITHX PacyeToB;
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B) pacueTHble CONPOTHBIIEHHA GeTOHa KONOHH M Oe-
TOHA 3aMOHONUUMBaHUA (R, WM Ry ,.7) YMHOXatOTCA
Ha k03b]uIMEHTBI ycrioBUH paboThi, COOTBETCTBEHHO
paBHbie 7y, = 0,91 v, = 0,8;

r) pH pacyeTe C YYeTOM 3aMOHOJIMYMBAHHS 3Haue-
HHe « onpedendercsa no ¢opmymnam (15) mnu (104)
no Kiaccy GeTOHa 3aMOHONIMUMBAHMSA, €CJIH OH pacnoa-
raercs Mo Beeil UMpuHe HanGosee CXKaToH rpaHM, H MO
HanGonblueMy Kiaccy GeToHa, ecM MO CXaTol rpaHu
pacroyiaraeTc 4YacTMYHO GeTOH 3aMOHONHUMBAHHA M
yacTHUHO GeTOH KoJoHHb; B ¢Qopmyne (104) Bcerma
YUHTBIBACTCH MUHUMAIIBHOC 3HaucHHUE My y-

IIpu pacuete CTbIKa ¢ yyeToM GeTOHaZ 3aMOHOJIMYH-
BaHWA IUIOINAMb CEeYeHWS 3aMOHOIMUMBAHUA A, pe-
KOMCHYCTCA NPHBOJUTD K IUIOIAAM CEYEHUA KOJIOHHBI
YMHOXEHHEM €€ Ha OTHOLIeHHE PacYeTHBIX COMPOTHB-
7ieHWH GeTOHa 3aMOHONIMYMBAHMA M GETOHa KOJIOHHBI
NIpH HEM3MEHHBIX BbICOTaX CeYeHHS 3aMOHOJIHYHBAHHA.

Hnsa CMHMMETPHYHO apMHPOBAaHHBIX KOJIOHH MPAMO-
YroJIbHOTO Ce4YeHMs pacueT 3aMOHOJIMYEHHOTO CThIKa
MOXHO HpPOM3BOIMTh MO ¢opmynam mu. 3.67 u 3.68,
NpUHUMasA 32 hf= h ¢ BBICOTY ceyeHMH Mofpe3oK, a 3a
bf=bf—umpm-ly CeYeHUA, TMpPUBENEHHOTO K OeTOHYy
KOJIOHHBI, 110 HauGoJiee CKaToi CTOpoHe CeueHHs.

Koadpduunent n, yuntsiBaroumii nporu6 KOJIOHHBI
(cMm. m. 3.54), onpepenserci IO reoMeTpHYECKUM
X38paKTEepHCTHKaAM CCUCHHA KOJIOHHbI BHE 30HbI CThIKA.

3.114. CTpIKH KONOHH, BHINONTHAEMbIE CONPSDKEHHEM
TOPLOB Yepe3 CIOH LEMEHTHOrO WJM INOJMMEpHOTo
pacTBOopa ¢ OOpBIBOM IMIpOJIONILHOH apMaTypsl (CM.
m. 5.91, cThIKH 1-TO ¥ 2-TO TUTIOB), B CTa/IMH IKCIUTYaTa-
UMH pPacCYMTHIBAIOTCA KaK BHELEHTPEHHO Cxxarbie Ge-
TOHHBIE IEMEHTbI COMIACHO 1. 3.6 C yUeTOM KOCBEHHO-
ro apMMpoOBaHMf CeTKaMH CorjiacHo mm. 3.57 u 3.60.
[Ipn s1OM pacueTHOe cOMpOTHBIEHHe GeToHAa Ry ,.4
YMHOXaeTcs Ha KO3GUUMEHT YCoBMil paGoThl 7,
paBHbi 0,9 unu 1,0, npu 3anojTHeHHM 1IBa COOTBETCT-
BEHHO IIEMEHTHBIM MJIH NONMMMepHbIM pacTBopoM. Ilpn
OTCYTCTBHH PacTBOpa MeX/y TOpUAaMH KOJIOHH (Halpu-
Mep, B ChHepHYECKHX CThIKaX, B CThIKaX C MPUTOPHO-
BaHHBIMH INOBEpXHOCTAIMM) YKa3aHHbIA K03GduipenT
ycnoBuit paGoTh! IPHHUMAETCA paBHBIM ¥, = 0,65.

[TPUMEPBH PACYETA

Mpumep 52. lano: cThIK KOJNIOHHH — IO uepT. 81;
GetoH Konouubl ximacca B30 (R,.= 155 MIla npu
Yp2 =0,9; Ry oo =22 MIla); GeToH 3aMOHONMUM-
Bamusa kiacca B20 (R, = 10,5 MIla npu 7,, = 09;
Rp, ser = 15 MIIa); apmatypHbie Bbmycku knacca A-III
(Rg = Ry = 365 MIlIa; R ger = 390 MIla), mio-
mane Hx ceuenus A, = Ag = 4070 mm* (4D36);
CETKM KOCBEHHOTO apMHpPOBAaHHA WX CTepXxHe# Kiac-
ca A-II, nuamerpoMm 8 MM (Rg xy = 355 MIla) c wa-
roMm § = 70 MM KaK B 6eTOHe KOJIOHHBI, TAK U B OeTOHe
3aMOHOJNIMYMBAHKMA, NpONONbHAA CHIIA B CTa[lHH 3KC-
mryatamsu N = 3900 xH npu 75> 1,0u N = 3300 kH
npu Tr = 1,0, ee IKCUEHTPUCUTET B NEPNEHINK Y/ISIPHOM
HO/pe3KaM HaNpaBlIeHHH C yYeTOM Mporuba KOJIOHHBI
eo =55 MM,

TpeGyerca npoBepHTb MPOYHOCTb CTHIKA B CTAIMH
9KCIUTYaTalMK H ONpefenuTh NpelebHyio NpOoJoJIbHYIo
CHIIY B CTbIKE B CTaflMy BO3BEICHHSA 3[1aHHS.
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Yepr. 81. K npumepy pacyera 52

1 — apmaTypHile Bbiflycky;  _ pacnpemenMTensHbift JHCT;
3 — ueHTpupyIomas npoxnanxa

Pacuer & craduu sxcnayarayuu. B coorsercTBHMM C
n. 3.113a npuHMMaeM pa3smepbl CEYEHHA TO OCAM
KpaiHHX CTepXHel cerok, 1. e. b=h =360 MM,
ho =330 MM (cM. uepr. 81).

Onpenenum pacyeTHoe compoTHBiieHHe GeTOHa KO-
JIOHHBI ¥ 3aMOHOJIMYMBAHHA C YYETOM CETOK KOCBEHHO-
rO apMHpPOBaHMSA COTJJacHo 1. 3.57.

Jis 6eTOHA KOJIOHH:

Aqp=360 - 200 = 72 000 mm? (cm. geprt. 81);
n,=5; 1, =170 MM™; 0, = 3; 1, =360 mm;
Ay, =Ag, =503 mm? (@8);

nAg b vny Ayl

Hyy = Aefs

50,3(5 - 170+ 3 - 360)
_ 2V A -
- 72 000 - 70

0,0193 - 355
y= Iixy_IEs,xy =—— =0,269;

0,0193;

Ry, + 10 15,5+10
1 1 =
g=—"—""" oo
023+¢ 0.23+0,269

Otciona 3Havenme Rpc red © YieTOM Kodpuunenta
YCNOBHii paboTHI Ypc = 0,9 (cm. m. 3.113B) pasHO:

Rpc red = Tbe (Rpe + olxyR; xy) =
=0,9(15,5+2,0 - 0,0193 - 355) = 26,3 MIla.



Jna GetoHa 3aMOHOJIMYMBAHHMA B OJHOM M3 nofpe-
30K

Aqr=360-80=28 800 mM* (cm. uepr. 81);
Ay =4, =503 mm* (D8); I, =65 mm; 1, =360 Mm;

neAgly +nyAgl,

Hay = Aefs
50,3(5 - 65 +2 - 360
_3036 > )=0,026;
28 800 - 70
o torRexy _ 0026:355 o o
Ry, +10 105+10
p=—t = ! = 1,47.

0,23 +y 0,23 + 0,450

3HaveHue Ry ,.q C yieTOM Ko3(pduimenTa ycrosuit
pa6ots! 75, = 0,8 pasHo:

Ryg red = Vos Rps + ‘P"‘xyRs,xy) =
= 0,8(10,5 + 1,47 - 0,026 - 355) = 19,3 MIla.

Onpenenam 3HaueHwe w no Qopmyne (104) mo
Kitaccy 6eToHa 3aMOHONMYMBaHMA, IOCKONBKY HoIpe3-
Ka pacnojnaraercsa no Beeli umpuHe HauGonee CKaToi
TpaHH KOJIOHHBI, NIPH 3TOM NpPHHHMAaeM MHHHUMAIBHOE
3Hauenue i, , = 0,0193:

82 = 10p,, = 10-0,0193 = 0,19 > 0,15,
maeM §, = 0,15;

«=0,85 — 0,008R;, + 8, =0,85 — 0,008 - 10,5 +
+0,15 = 0,916 > 0,9, npunumaem w = 0,9.

IpuBonuM ceueHne CThIKa K GeTOHY KOMOHHEL, NPH
3TOM IIMPHHA NOMIPE3KH CTAHOBUTCH PABHOM:

’
bp=b Rosred _ 360122 264 s
bc,re;d 26,
BBICOTa NOApe3KH hy = 80 MM (cM. uepr. 8 1.

TIpouHOCTH CTHIKA IIPOBEPMM COTIIACHO 1. 3.67.

Ins s1oro no dopmyne (14) ompemenum 3HaueHHe
&g , IpuHAMas 0Oy, , = 500 MITa:

HpUHH-

w
145 (1 ——‘i—)
Ose,u 1,1
= 05 =0,794;
365 09
1+—— (1 ——=2>=—
500 1,1

A, = (b'f— b) h}= (264 — 360) 80 = — 7680 Mm* .
BbicoTa ckaTo# 30HBI paBHa:
x= N- Rbc,redon -
Rbc,red b

3900 10° + 26,3 -
- 3900 10° +26,3 7680=433MM>hf=80MM.
26,3 - 360

Tak kak x = 433 MM > £gho = 0,794 - 330 =
= 260 MM, BBICOTY CXaTOil 30HbI ONpeenuM HO Gop-
myne (132).

TI51s 5TOTO BLIYKCTINM:

R 365 - 4070
a = As = 0,475;
Rycreabho  263-360-330
000
o = v = 3900 =1,248;
Rycreqbho 26,3 -360-330
A,, — 7680
= = =—0,0646;
%ov =Th, 360330
v, = Osc,u _ 500 — 753
¢ w 0,9 ) e
R‘(l"_u ) 365(1— o
o + ‘bcas ta,,— oy —
2
_ 0475+7,53-0,475 — 0,0646 — 1,248 _ 7.
2 ’
x=ho|:_as+aswc2+aov —-Q, .

2
a.+ta Y. ta,, —o
+W s S 62 oy n) +aswcwj| =

=330(—1,37 + V1,37* + 0,475 - 7,53 - 0,9) =293 mm.

B — ’
3nauenHe e paBHO e=¢eo + 02 2 =55 +
+ 220230 = 205 am

IpouHoCTH CTHIKA MPOBEPUM NO YCIIOBHIO (l?l) :

Ry reabx(ho — XI2) + Ry req Aoy (ho — hf(2) +
+R ., A, (ho—d) = 26,3 - 360 - 293 (330 — 293/2) —
—26,3 - 7680(330 — 80/2) + 365 - 4070(330 — 30) =
= 896,1 - 10° H-mm > Ne = 3900-0,205 = 800 xkH * m,
T. €. IPOYHOCTH CThIKA B CTajIM¥ IKCIUTyaTauuu obecme-
YeHa.

ITpoBepHM TPEeIMHOCTOMKOCTS 3alUTHOTO CNOSA 3a-
MOHOJIHYEHHOTO y4acTKa KOJIOHHBI COracHo 1. 3.60 mo

AHAIOTHM C pacyYeTOM MO NPOYHOCTH CTblKAa B CTaaUH
IKCIUTYaTalMHu

hy =h — a =400 —-50=350 mm;
w=0,85— 0,006Rbme, =0,85 — 0,006 - 15 = 0,76;

R 15 /
bs,ser = 400 =273 Mm; hfF 100 mm;

]
bf =p
Rbc,ser 22

7 ?
Aoy = (bp—b)he= (273 —400) 100 = — 12 700 mm?;

Ry=R, =R, =390 MIla;
R 390 - 4070
& = As =0515;
Ry, serbho 22400350
o, = N _ 3300000 _
Rpc,serbho  22:400-350
A ~12700
Qop = 2= =—0,091;
bhy  400-350
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400
Yo=—eu - =332

w 0,76
Rs(l —-1—’-1) 390 (1 ——1’1—>

o+ Yooty —

2
_ 051543320515 0091107 _ (o
2
x=h0|:__°‘s+¢'c°‘s+aov“°‘n .
2

2
aty.ata,, -«
+l/<s cs oy ”)*"!s'l/cw
2

=350(—0,532+/0,5322 + 0,515 -3,32-0,76) = 254 MM;
350 — 50
5+

‘
ho—a
e =gy + =
2

=205 mm;

Rpg sor X (o — X[2) + Ryg gop Agy (ho — Hrf2) +
+ Ry A (g —d) =22 - 400 - 254 (350 — 254/2) —
~22-12700(350—100/2) +390-4070(350-50) =
=890,8-10° H-mMm>Ne =3300-0,205 =677 xH - m.
Pacuer He3aMOHOAUNEHHO20 CTbIKA 8 CTROUU 6038e-
Oenus. OnpepenseM pacyeTHOe COMpPOTHBIIEHHe GeToHa

CMATHIO C YYeTOM KOCBEHHOTO d4pMHpOBAHHSA COIJIACHO
m. 3.93 1 3.112.

TInomanpe vacT CceueHMA TOpPHA KOJIOHHbI, OTpaHH-
YeHHasA KOHTYPOM CETOK, pPaBHa:

Agp=170-360 = 61 200 mm*.
3a mwiomame cMATHA NpHHUMAaeM IUIOLIANb paclipe-
DEJTHTEINILHOTO JIMCT3, MOCKOJNBKY ero TonumHa 20 MM
Opesbiitiaer 1/3 paccTosiHMs OT Kpasi JIMCTa JO IIEHTpH-
pywoiueit npoxnaaxu (50 - 1/3 = 17 mm), npu 3TOM
UMpPUHY IUIOINANM CMATHA NMPHHAMAEM DABHOMH LIHPH-
He ceTkH — 170 MmM.

Ajper =200 - 170 = 34 000 mm?.

Nockombky 360 mMmM<3:200 MM, npHHMMaeM
Ajpps =Agp= 61200 mm?,

A 61 200
orcioma g, = /22 =i/ =1,22<35;
v Aiger 34 000
34

A 0
0 =45 —35 0 —45_35 =2,56;
Ao 61 200

Ayl tny Al

M.
i Aefs

_ 50,3(5-170+3 - 360)
61200 - 70

= 0,0226.

MockonbKy pacyeT NPOM3BOAMM Ha HATPY3KH B
CcTajuu BO3BefeHUsA, NpuHuMaeM R, . =19 Mlla (r. e.
npr Yy, = 1.1)

R _ 0,0226 - 355

v= Hyy Rexy
Ry, +10 19 + 10

=0,277;
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=1 = ! =1,97.
0,23+ ¢ 0,23 + 0,277

3unavuenne RY ;. ompenensem no dopmyne (197),
YuHTBIBas KoaduwmeHt ¥y, . = 0,75:
RE 10c = Vioe Rpcvp * Plyy R 5y 05) =
=0,75(19-1,22+1,97-0,0226-355-2,56) =47,7 MIla.
Ho ¢opmyne (229) onpenenum ycummue B apmaryp-
HbIX BBINYCKaX.
Pamuyc uHepunn apmarypHoro crepxua @36 pasen:

¥

JlnuHa cBapeHHbIX BbUTYCKOB [ = [, = 400 MmMm. ;

Cornacko Ta6n. 72 CHull 11-23-81 mpu A= ;"— =
=%=44,4 W R,=R;=365 Mla maxomm ¢=
=0,838, otciona Ny, =0,5 pR A, =0,5-0,838 - 365X
x8140 = 1245 - 10° H.

llpenensHast mpoponbHasd Cuna, BOCHPHHHMAaeMas
HE3aMOHOJIMMECHHBIM CTHIKOM, paBHa:

N=R{ 1ocAloc1 + Noy; =
=47,7-34 000 + 1245 - 10> = 2867 - 10° H.

PACYET BETOHHBIX HIITOHOK

3.115. Pa3Meppl GeTOHHBIX MIMOHOK, MEPENAOILMX
CHABHMIAIOIME YCHIMA MeXOy COOpHBIM 37EMEHTOM H
AOMOIHUTE/IBHO YIIOXEHHBIM GeTOHOM MIH pacTBO-
poM (uept. 82), peKOMeHIyeTCs ONpeneNnATs no ¢op-
MyTaM.

> -Q——; (230)
Ry lmy
g
Ry > ———, (231)
2Ryl
roe Q — cABHraloIlas CHIA, Nepefaomascy Yepe3
ILNOHKH;

t, By, I, — rnyGuHa, BbICOTA H [JINHA HITOHKH;
Ny — YACNO WHIOHOK, BBOIMMOE B pPacueT H
NpHHMMaeMoe He Gornee Tpex.

N
43
e
4
04 ° 1@
g °° 29 70 P S
1 % (X ) 4000
1 % q g
I~ . as| ‘. 000
0 » Py
N O.' 49' (! 0 %
% e, 4,’0 'dm
\t* £ o o7, 0. o 42' o
L O, Tn 05’ =
‘,00 % <, Bl
bt L7 2 4
Al Y L 4 2
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Yepr. 82. CxeMa Juin pacteTa WNOHOK, NEPEAAIOLIMX CABHTAIO-
1He YCHIIHA OT CGOPHOTO 3/IeMeHTa MOHOMUTHOMY GeToHy

1 — cOopHbit 3eMeHT; 2 — MOHONHTHLIA GeToH



Tpy Hanuwuu cxrmaromeit Cwibt N BRICOTY IINIOHOK

DOMyCKaeTCs oNpenenars no hopmyne
0-0,7N
hy =—7— (232)

2Ry Iy g
H IPHHUMATh YMEHBIIEHHO#H 110 CPaBHEHHIO C BBICOTOH,
onpegenaemoii mo dopmyne (231), He Gomee uem
B 2 pa3a.

Ilp¥ coemMHeHMM WMIOHKaMHM 37EMEHTOB HacTWiIa
WIHHa HINMOHKH, BBOAMMAS B pacyer, HOJDKHA COCTaB-
aATh He Gorlee NMOJIOBMHBI IPONIETa JIEMEHTA, IPH 3TOM
BeNHuuHa Q) MPHHHMAETCA PaBHOH CyMMe COBHIAIOWMX
YCWIHIA 10 Beeit AnuHe 1eMeHTa.

Ilo ycmoBuam (230)—(232) cnemyeT NpOBepATH
IIMOHKA CBGOPHOTo 37ieMeHTa M IUMOHKH M3 HOTOJHH-
TEJIBHO YNOXeHHOro GeToHa, MpHHUMasl pacueTHbIe COll:
poTHBNiCHHA GeTOHa LIMOHOK Ry M Ry, Kak mis GeTon-
HbIX KOHCTPYKLHH.

IIpumeuanne. Ilpu pacueTe Ha BBIAEPTUBAHHE PacTA-

HyTOH BETBM OBYXBETBeBOH KOJIOHHBI M3 cTakaHa QyHIaMeHTa
JONyCKaeTcs YYHThIBATL paGoTy MATH HIMOHOK.

4. PACYET BETOHHBIX
H KEJIE3OBETOHHLIX 3JIEMEHTOB
MO NPEOEJIbHbIM COCTOAHUSM
BTOPOH TI'PYIIIB

PACYET XEJIE3OBETOHHbBIX 3JIEMEHTOB
MO OBPA30BAHHI0 TPEWHH

4.1(4.1) . Xeneso6eToHHbIE TEMEHTBI  PAacCUHThI-
BAlOTCA 10 06Pa30BaHHUIO TPELIHH

HOPMANBHBIX K MPOMONBHON OCH IEMEHTAa;

HAKJIOHHBIX K IPOMONIbHOM OCH NeMeHTa.

Pacuer no oOpa3oBaHMI0 TpEIUKH TPOH3BOOHTCA:

a) s BbIABJICHHA HEOGXOMMMOCTH MPOBEPKH NO
PaCKPbITHIO TPEILMH;

6) WA BBLICHEHMA CJIyyad pacyera no gedopma-
IHAM.

B kene300eTOHHOM 3/IeMEHTE WIH Ha €ro yyacTkKax
TpelHHbl OTCYTCTBYIOT, €C/IM YCWIMA, BbI3BaHHbIe
AeHCTBHEM NOJNIHOH Harpysku (MM ee 4YaCTH, KOrna
HArpy3KH BbI3bIBAIOT YCHIHA pa3sHbIX 3HaKOB) H
BBOAMMDIE B pacHer ¢ Ko3¢duunaeHTOM Hale)KHOCTH NO
Harpyske 7= 1,0, meHslle ycWiMii, BOCnpuUHHMae-
MBIX CeueHMeM Inpu oOpa3oBaHHM TpewmH. IlonmHas
Harpy3ka BKJIIOYAaeT IOCTOSIHHBIE, [UIMTEJIbHbIE H
KpaTKOBpEMEHHbIC Har py3KH.

Jomyckaerca npuHMMare Ge3 pacuera, uro H3rubae-
MBle IeMEHTbI CeYeHNH NIPAMOYTONBHOIO M TaBpOBOIO
€O CXaThIMH TIOJIKaMH MMEIOT Ha Hauboree HalpsDKeH-
HBIX Y4YacTKax TpelWHbi, HOPMAIbHBIE K MPOJONBHOK
OCH, eClli TpebyeMmpblil 0 pacueTy KO3QHIMEHT apMH-
poBauus u > 0,005.

4.2(4.5) . Pacuer kene306eTOHHBIX FIEMEHTOB IO
06pa3oBaHHI0 HOPMALHBIX TPEIMH MPOH3BOIUTCA M3
yCIOBHSA

MP‘ < MCVC’ (233)
rae M, — MOMEHT BHEIUHMX CHI, PaclOJIOKEHHBIX
1O OIHY CTOPOHY OT pPaccMaTpHBaeMOro
CeueHHs, OTHOCHTENBHO OCH, Mapajuiels-
HOIt HyNeBOi JIMHMM M IpOXopsuieR ye-
pe3 sOpoBYI0 TOYKY, HauBonee ynajeH-

HYIO OT PacTHHYTOH 30HbI, TpeMHOOGpa-
30BaHHe KOTOpOH NPOBepACTCH;
M,,. — MOMEHT, BOCHIpHMHMMAEMBbIH CeYeHHEM,
HOpMAIIbHBIM K HPOAOJIBHOM OCH 3jie-
MeHTa npyd OOpa3oBaHMM TpEWMH, H
ofpepenseMblit o popmyire
Mere = Ryt ser Wpi FMg,,, (234)
anech My, — MOMEHT ycwius Ngy,, BHI3BAHHOTO ycajl-
Ko GeToHa, OTHOCHTENIBHO TOH e OCH,
YTO W Ui ompepeneHus M,; 3HaK Mo-
MEHTa ONDPEHENACTCA HalpaBIeHUAMH
BpalteHus (,,unoc”’ — KOTAa Hanpaslie-
HHUSL [IPOTHBOIIONIOXKHBI, ,,MUHYC” — KOr-
[a HanpaBlieHHsA MOMeHToB Mg, u M,
COBMAJAIoT) .
Iins cBOGOHO ONMEPTHIX GAOK M IUTAT MOMEHT M,
onpepenserca no Gopmyie

Mo =Ryt ser Wpi — Nour (€op * r). (235)

Yewime Ny, paccMaTpBaeTcsl Kak BHELIHAA pac-
TATHBAIOIAA CWIA; €ro BeJMYMHA W IKCUEHTPUCHTET
OTHOCHTENIBHO LEHTPA TAXECTH NMPUBEIEHHOTO CeYeHHs
ONpenenATca Mo GopMynam :

Nohr = Ogp, (Ag +A;) > (236)
Agys — Asys
o= gl @7
sTAs

IAe Ogp, — HampsKEHWE B apMaType, BbI3BaHHOE ycan-
Koii DeroHa, paBHOe: Wi TKenoro GeToHa
knacca B35 u mmxe — 40 MIla nipu ecrect-
BeHHOM TtBepreHuu ¥ 35 MIla — npu Ten-
sioBo#i 0OpaboTke; IIA OpYTHX BHIIOB M
KJaccoB GeToHa 0y, MPHHHMAETCS COrIac-

, Ho CHull 2.03.01-84 (1a6n. 5, nos3. 8) ;

Yo Y — PACCTOAHHA OT LIEHTPa TSDKECTH NpUBECH-
HOTO CeveHMsi [0 UEHTPOB THKECTH CEUCHMI
COOTBETCTBEHHO apMarypel S B S.

Ecin xoadpdumment apmuposamma u < 0,01, pomyc-
KaercA B dopmynax (234) u (235) semmumunr Wy 1
F ONpeneNnATh KaK, 1A GeTOHHOIo cevyeHUs, NPUHHHMAS
Ny, =0uA;=A;=0.

3Havenne M, onpenenserca no Gopmynam:

nyis u3rubaemoix 3nementoB (uept. 83, a)

M, =M,
1A BHEUEHTPEHHO CXKaTbiX ieMeHTOB (uept. 83, 6)
M,=N(e -1); (238)

ISl HEHTPAIbHO- M BHELEHTPEHHO PacTAHYTBHIX 3JMe-

MeHTOB (uept. 83,8)

M,=N(eo +r). (239)
B dopmynax (234), (235), (238) u (239):

r— pacCTOfIHME OT HEHTpa TAXECTH NMPHBEJEHHOIO Ceve-
HHA [0 ANPOBOH TOUKH, Haumbonee ymajieHHOH OT
PacTAHYTOH 30HbI, TpeluHooGpa3oBaHHe KOTOpOH
NpOBEpAETCA.
3HaueHue 7 ONMpenensaeTcs AJisa JeMEHTOB:
H3ruGaembix — no dopmyre

y=Yred, (240)
A red
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BHENEHTPEHHO cxaThiX — MO popmyie
W
r=p—red (241)

A red

o
3pecr ¢=1,6 — b ,

b,ser
HO NipyHUMaeTCA He Menee 0,7 u He Gonee 1,0;

0 — MaKCHMATbHOE HalpsDKeHHe B CxaToM Ge-
TOHE, BbIMUC/IAEMOe KaK Is ynpyroro re-
7ia 1O NpUBENEHHOMY CEYEHHUIO;

UEHTPa/IbHO- H BHEIEHTPEHHO PACTAHYTHIX — MO Gop-
Myne

Woi
—_— (242)

r= ol
A+2a(A +A)

Wpi — MOMEHT CONpOTHBIIEHHA NpPUBENEHHOTO Ce-
YeHHA [JIA KpaHHero pacTAHYTOro BOJNIOKHA
C yueToM Heynpyrux aedopMauuii pacTaMy-
TOro GOeTOHAa, ONpeNeNAeMbii COITIaCHO
n 4.3.

NDpumevanne. lipuBeneHHOe CeueHHE BKINOYAET Ceve-
HHe GeTOHa, 3 TaKKe ceucHne BCell pOMONLHON apMaTy I, YM-
HOXeHHOe Ha OTHOLEHHE COOTBETCTBYIOIUMX MONyJeit yIpyroc-
TH apMaTyps! K GeToHa.

a A
./IA x jg_\l
1 s f < &
2 M\ x $1
—_— ® Nslrr
qu R“;Slr'
p N
AI
s & .
S| ¥ |
x|
1 |
. <]
X
]
'T\:L =
Ag
[/
)
| B
c [ o > ‘:
? : R =p
—1 B e
\,4 Rsg ser
d N

Yepr. 83. CxeMbl yCuiHii H 3MOPH HANPSAKEHHH B HONepesHOM
CeueHHH /eMENTa MpH pPacyeTe ero No O0PA3OBAHHIO TPELUHH,
HOpMAbHBIX K NPOAONLHOMN OCH 3IEMEHTA

a —mpu usrube; 6 — OpH BHELGHTPEHHOM CXKATUH; & — NpH
NEHTPANLHOM M BHELEHTPEHHOM pacTAXeHWd; [ — sjipoBad
TOYKa; 2 ~ LUEHTP TAKECTH MPHBEACHHOTO CeueHHs!
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4.3(4.7). MomeHT CONpPOTHBJIGHHA TNPHBENEHHOroO

CeueHWA IS KpaliHero pacTRHYTOTo BonokHa W

(c yueToM Heympyrux pedbopmaimi pacTaHyToro be-

TOHa) ONpeHenseTcA B NPENNOIONEHHH OTCYTCTBHA
Mpono/IbHOH cHIbI V o popmyrte
+ ¥

= 2(Ipo +also +alg) «Spos (243)

h-x

Wp

e Iy, Iso:I;o — MOMEHTHl MHEPHWH COOTBETCT-
BEHHO IUIOLIA/IeH CeYEHHs CXa-
TO#, 30HbI GeTOHa, apMaryphl §
U S OTHOCMTEJTIBHO HYJEBOH NH-
HUM;
Spo — CTATAYECKHMA MOMEHT IUIOLIAIH
ceveHHs pacTAHYTOH 30HBI GeTo-
Ha OTHOCHMTENBHO HYNeBOH -
HHUA.
HonoxeHue HyieBoil THHUM B OGlIeM ciydYae Oflpe-
HenAeTca U3 yCIOBHA

h—x)A4

roe Sl',o, Sso» S;o — CTaTHYECKHE MOMEHThI COOTBET-
CTBEHHO IDIOIUATY CEeueHHA CoKa-
TOH 30Hb! GerOHa, apmMaTypsl S
H § OTHOCHTEIIBHO HYITEBOH JIH-
HHH;
Apy — IDIOWAAb CEUCHMA pacTAHYTOMH
30HbI GeTOHA.
A npAMOYTOMNBHBIX, TABPOBBIX M [BYTaBPOBbIX
ctuenuii ycioBue (244) NpMHMMAET BUA
Sred

h—x= , (245)

Ared

rae Syeq — CTATHYeCKHA MOMEHT IDIOIIAfH MpHBeeH-
HOTO CedYeHHsA, BRIUMCIIEHHbIR Ge3 yuera Iwio-
magu GeToHa PAaCTAHYTBIX CBECOB, OTHOCH-
TENbHO KpadHero pacTAHYTOrO BOJIOKHA;
Ayeq — WIOWAND TPHBENEHHOrO CEueHMS, BHINUC-
sieHHas 6e3 yuera NoJoBuHb! IDIoagy Gero-

Ha pac‘fﬂﬂ}"l'blx CB€COB.

Ycnosuem (245) MOXXHO NONB30BATHCA, €C/H Hai-
[leHHasA NO HeMY HyjieBas JIHHMA nepecekaer pebpo 1aB-
POBOTO MJIM ABYTaBPOBOTO CEUCHHA.

3Havenne Wy HOMycKaercs OMpeAENnATs mo ¢op-
MYyJie

Wpr=[0,292+0,75(71 + 2w )+

+0,075 (Y, + 2u,0) | bR , (246)
14 ’
_ -0y 1 2(p—b)hy
rae 71— bh ’ 71 bh ’
_ A _As B
My = bh s M1 bh ’ Eb N

Npu u3pecrrom 3HaueHuH Wreq (CM. 1. 4.2) Bemuu-
HY W1 MOXKHO TalOKe OTIPEENHTH O GOpMmyie

Wp1 =Y Wred » (247)

rae 7Y — cM. Tabim. 29.



TaGnunpa 29

1c1

Ceuenue Koadpdn- ®opma CeueHue Koaddu- ®opma
HHMEHT 7y NOMEPEYHOTO CeYeHN S ITMEHT v NOTEPEYHOTO CeYeHus
. IlsyraBpoBO¢ HECHMMETPHYHOE, YNOB/ETBO- by
1. Ipamoyronssoe 1,75 paomee ycnobuio bg/b < 3: .
a) npu bf/b < 2 He3zaBHCHMO OT OTHOLle- 1,75 <
= mua h / h b o
r 6) upu 2 < bs/b < 6 He3aBHCHMO OT OTHO- 1,50 o
meHns kel h &
B) npu bs/b> 6 h,/h> 0,1 1,50 b
2. TaspoBoe ¢ MONKOH, PacIoNoXeHHOH B CkaToH 1,75 . & . JIByTaBpoBOE HeCHMMETPHYHOE, YROBIETBO- b
30He g paIINice YCIOBHIO 3< be/b< 8: T
a) mpu bf/b < 4 He3aBHCHMO OT OTHOIlie- 1,50 ) A
= -
AU hf/ h 1
6) npu be/b> 4u he/h > 0.2 1,50
/! S <
B B) npu bfb> 4u h/h < 0.2 1,25 5
b
3. TaBpoBoe ¢ monko#i (yUmpeHHeM), Pacrono- P - IlpyTaBpoBOE HECHMMETPHYHOE, YAOBIETBO-
*KeHHOH B pacTAHyTol 30He: - pSIOlIee YCIIOBHIO bf/b > 8: e
8) mpu by/b < 2 HesaBucHMO OT oTHowe-| 1,75 a) npu hg/h > 0,3 1,50 ) s
uus He/h - helh < 03 1,25 <
6) be/b > 2m h/h > 0,2 1,75 " 6) npu hy/ ) , )
B) bf/b > 2u Kg/h < 0,2 1,50 =) !
% b
. Konsuepoe u kpyrmoe 2-04D, /D 2 D
4. NlsyraBpoBoe cHMMeTpHuHOe (Kopo6uaToe) : H
a) npu bg/b = be/b < 2 meaaBHCHMO OT 1,75 Y
OTHOLieHM} hih= hefh "
6) npn 2 < b/b— bs/ b < 6 HezaBHCHMO 1,50 <] v
or omomemn hefh = helh 2 n -
o f f = D,=0
B) npu b/b—bf/b> 6 1,50
= Sl b
" hf/h hf/h > 0.2 by . Kpecrosoe: , L
) npu6<bf/b belb <15 1,25 2) mpw be/b > 2109 > h/h> 0,2 2,00
6; = bf
nh /h hf/h <0,2 PRy 6) » oc'ranwux cayuasx 1,75
m npy, bf/b = bg/b > 15 1,10 < S|
o hf/h = hf/h < 0,2
7

’ !
Ipumeuanusa: 1. B 1abn. 29 o6o3HaueHus bfu hf COOTBETCTBYIOT pa3MepaM IONIKHM, KOTOpas NpH pacieTe No 06Gpa30BaHMIO TPELIMH PACTAHYTa, a bfu h £~ Pa3MepaM MONKH, KOTOpasd Wik

9TOT0 Ciydas pacuera CxKara.

2. Wpp =7 Wpeq, Tnie

Wpeq — MOMEHT CONPOTHBNECHUS UIA PACTAHYTOH I'PaHH NPUBE/IEHHOTO CeyeHNs, ONpeNiensieMblil M0 NPABHIIAM CONPOTUBNEHHA YNIPYTHX MaTepHAIOB.



4.4. Y4acTKd no yIMHE JIEMEHTa, Ha KOTOpbIX OT-
CYTCTBYIOT HAKJIOHHbIE TPELIMHBI, ONPENEIIAIOICA U3 YC-
JIOBHA

Q<¥p3 Rpt,serbho » (248)
roe Yp3 — oM. Tabm. 21.

PACYET XKEJIE3BOBETOHHbBIX JJIEMEHTOB
MO PACKPBLITHIO TPEUWIHH

4.5(4.13). Xene306eToHHbIE 3NTEMEHTbI PACCYHTHIBA-
I0TCS IO PACKPBITHIO TPELIMH:

HOPMAIBHBIX K NPONONbLHON OCH I1EMEHTA;

HAKJIOHHBIX K IIPOJOJIBHOM OCH JEMEHTa.

TIpoBepka IMMPHHBI PaCKPLITHA TPEIIMH He TpeGyeT-
cs, eClIM, COIJIacHO pacuery no mn. 4.1-4.4, onu He
o6pa3yioTc OT [EeHCTBHA NOCTOSHHBIX, MJTHTENBHBIX
H KPaTKOBPEMEHHBIX HArpy30K, BBOIAMMBIX B pacuer
¢ K03¢dHIMEHTOM HalIeXHOCTH NO Harpyske 7= 1,0.

I u3rubaeMbiX M BHENEHTPEHHO CXKATbIX EMEH-
TOB CTATHYECKH ONpENETMMBIX CHCTeéM IpH ONHOPA-
HOM apMHMpOBAaHHHM, yKa3aHHBIX B Tab. 1, mo3. 4, mpo-
BepKa IMPHHBI PACKPBITHA HOPMATBHBIX TpELIMH He
TpebyeTcs B CEMYIOMHKX CITy9aax

a) nya apmartypel xiaccoB A-l u A-Il:

IpH MIo6bIX KO3(hOHIMEHTaX apMHPOBAaHUA [, €CITH
ouameTpd < 20 mMm;

npu u > 0,01, ecnu nuametp d = 22 — 40 mMmM;

6) mna apmatypsl Kkiacca A-II:

IpH mo6bIX K03¢GPHUMEHTaX apMHPOBAaHUA U, €CITH
nuameTpd <8 MM;

mpu u = 0,01, ecnu muamerpd = 10 — 25 mm;

npu u = 0,015, ecnu muamerpd = 28 — 40 MM;

B) miA apMarypbl kutacca Bp- — npu u = 0,006 npu
061X IMaMeTpax.

IIpu pacuere no paKpHITHIO TPEUMH yCHIIHE OT YCaji-
KH OeToHa Ngj, NpHHAMAETCA PaBHBIM HYIIO.

4.6. B o6wwem cnyuae pacueT HO PaCKPHITHIO TPEWIMH
NPOH3BOAMTCA [BA Pa3a: Ha HEMPOJOJDKHTEJIBHOE H IIpO-
HOJDKHTENIBHOE pacKpbithe TpeumH (cMm. 1. 1.15).

Ins 3nemMeHTOB, YKa3aHHbIX B Tabn. 1, no3. 4 ¥ BbI-
MOJTHAEMBIX 3 TSKENIOro H JIErKOro 6eToHOB, IpH Npo-
BEpKe PaCKPBITHA TPELIHH, HOPMAJIbHBIX K IPOIOJILHOM
OCH 371eMeHTa, NOMyCKAaeTCA pacueT NMPOH3BOIUTH TONb-
KO O[IHH pa3:

eciu Mﬂ = % , IPOBEPAETCA NPOIOIDKHTENHOE
r
PacCKpbITHE TPELIHH;
eciH M'I < -% , IpOBEpAETCSA HENPOHOIIKHTEbHOE
r

PacKpbiTHe TPEeLUMH,

snecs M, M, — moment M, (cm. n. 4.2) coorBercr-
BEHHO OT CyMMBI MOCTOSAHHbIX M [UIH-
TENIHBIX HAarpy3o0K M OT BCEX Harpy-
30K.

Pacuer Mo pacKpHITHIO TPENMH,
HOPMAJIBHBIX K NPOROJLHO OCH 3IIeMEeHTa

4.7(4.14) . lllupuHy pacKkpbITHs TpEIUMH, HOPMalb-
HbIX K TMpPOAOJILHOH OCH 3NIEMEHTA, dcre, MM, CIEQYET
onpenenats no ¢popmyie

3
o _
Aere =8¢ 1:* 20(3,5 —100m) VYd, (249)
§
roe & — xoIpHuUMEHT, NPHHHUMAECMbIH DPaBHBIM VIS
3MEMEHTOB
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H3rnGaeMbIX H BHELEHTPEHHO CXaThIX . . . . . 1,0
PACTAHYTBIX . .« o v v v o oo v e e v ot oa s s 1,2

¥; — ko3bdumMenT, NPUHHMAEMbIH PAaBHBIM IpH

yuere:

KParKOBpeMEHHBIX HAarpy3oK H HENpOmOJIKu-
TENBHOr'0 MEHCTBEA NMOCTOAHHBIX H IUTHTENbHLIX
HaATPY3OK « ¢ e v e v v o v v o ene e v e 1,00
NPONOJDKHTENBHOIO AeHCTBMA NOCTOAHHBIX H
IJMTENIHBIX HAarpy30K Ui KOHCTPYKUMH H3
GeToHa:
TAXKENOTro:
€CTECTBCHHOM BIRXHOCTH . . . . . ¥1=1,60-15u
B BONOHACBILICHHOM COCTOSIHMH (2/IEMEHTSI,
BOCMPHHHMAOLME IaBJIeHMEe XHAKOCTeH, a
TakXke 3KCIUIyaTHpyemble B IpyHTe HHXKe

YPOBHS FPYHTOBBIXBOM) . . . . . . ... ... 1,20
fIpH NONMEPEMEHHOM BONOHACHIICHMH M BhI-
CYLIMBAHMME . . . . v v v e v v v e v v e n e 1,75
MENIKO3€pHUCTOTO TPy Nn:
. e 1,75
B . e e e 2,00
3 1,50
nerxkoro knaccaBl2,Susnme ........ 1,50
TIOPH30BAHHOTO . . « 4 vt v v vt v e v en .. 2,00

3HaYEHUA ¥ U1 METIKO3EPHHCTOrO, JIETKOrO
MOPH30BaHHOrO GETOHOB B BOMOHACBHIIEHHOM
COCTOSIHMH YMHOXAITCA Ha k03¢ durnent 0,8,
a [IpH NONEPEMEHHOM BOIOHACBHIIIEHHH U Bbl-
CYLIMBaHMH — Ha ko3¢ ¢duument 1,2;

7 — K03pHUIMEHT, NPHHHMAEeMbl paBHBIM YA

apMmartypsl KkiaccoB: A-ll u A-IIl — 1,0; A1 —
1,3; Bp-I—1,2;

Oy — HaNpsDKEHHE B CTEPXHSAX KpailHero psija apma-

Typbl S, onpefenseMoe COryacHo . 4.9;

{1 — K03hdUIHEHT apMHPOBAHUA CeuCHWA, NPHHMU-

MaeMblHi PAaBHbLIM OTHOLICHMIO IDIOIIAAM Ceue-
HHA apMaTypsl S K IDTOWIAM cedeHua GeroHa
(npu paboueii BoicOTE /g M Ge3 yueTa CXarbIxX
CBECOB NOJIOK), HO He Gonee 0,02, npu 3TOM
IUIA NBYTaBPOBbIX, NPAMOYTOJIBHBIX H TaBpO-
BBIX CEeYeHHIH

A
bho +(br— b) (hr—a)

i= <002; (250)

eciu hy < @, pacTAHYTbIE CBECHI IPH BbIYMC-
JICHWH [ He YUHTBIBAIOTCH;

€CllM BO BHELEHTPEHHO paCTAHYTHIX Ile-
MeHTax ciia N pacrionoxeHa Mexity HeHTpaMH
TAKECTH apMaTypbl S M S, IpH ompeneseHHH
[ pabouas BbICOTa Ay IPHHMMAEICA OT TOUYKH
npwioxeHuss cwislt N 0O MeHee pacTAHYTO#M
rpaHH, NIPH 3TOM /Il LEHTPAILHOIO PacTaXe-

45 tor
l;h ,rie Ag or — WIOIAAD BCel

NPOMOJIbHOMH apMaTypbl;

HUA U =

d — gHaMeTp pacTAHYTOH apMaTypbl, MM; TPH pa3-

JMYHBIX OMaMeTpax CTepxkHeil 3HaweHue d MNpH-
HHMAeTCA PaBHBIM:

nd}+. .. +nidi

d= , (251
n1d1+...+nkdk ( )
3gecbd,, . ..,dy — AMaMeTp CTepXHeil pacTAHYTO#
apMartypsl;
ny,...,Ng — YUCTIO CTepKHeH NMaMeTPamMHu
COOTBETCTBEHHO d,, . . . , di.

Kpome Toro, ciiemyer yuuTbiBaTh yka3aHus 0. 4.8.



48(4.14). lilnpnsa pacKpbITHA TPELMH d.p., ONpE-
neNIeHHasA COTJIACHO 1. 4.7, KOPPEKTHPYETCs B CIENylo-
WHX CIyyasX:

2) eCNM HEHTP TAXKECTH CEYCHMA CTEPXKHEH KpaliHero
pAna apmatypbl S U3rubacMbIX , BHELIEHTPEHHO CXKAThIX,
BHELEHTPEHHO PACTAHYTBIX NpPH €o = 0,8k snemenToB
OTCTOMT OT HauboJiee pacTAHYTOro BOJIOKHa GeToHa Ha
PacCTOSHHM @ > 0,2h1, 3naueHMe d.p, MOJIKHO ObITH
YBEITHYECHO YMHOXeHHEM Ha KO3UIMEHT §,, paBHbIi:

20~ahi —1
8= 252

H IpHHHMaeMblH He Gonee 3;

6) onst cnaGoapMHpOBaHHbIX H3rHGaeMbIX u BHe-
LIEHTPEHHO CXKATBIX 3JIEMEHTOB U3 TsKEJIOrO M JIErKoro
GeToHoB (Hanpumep, byHpamentos) mpH u < 0,008
(@ — cM. 1. 4.7) BeNTHUHHY dcr¢, BBMUCIIEHHYIO 110 (Op-
myne (249), npu HeoGXOOUMOCTH JOIYCKAETCA YMEHb-
WaTh YMHOXEHMEM Ha K03 HIUMEHT ¥y, yuMTbIBaIO-
i paGoty pacTaHyTOro GeToHa Haj TpPEIMHAMH M OIl-
penensemMslii no popmyne

=% %, (253)

HO He Gonee 1,0,
rae %f, — KO3 pHUIHMEHT, YUMTHIBAIILMA ypPOBEHb Ha-
I'PY>XEHUA ¥ PaBHbIA:

M, —Mere Mo

; 254
Mo - Mo M, (254)

“afl =
¥1y — KO03QHIMEHT, YUNTHIBAIOIMEA JTHTEND-
HOCTb AeHCTBHS HArpy3KH W DaBHbIH IipH
yuere:

KPaTKOBPEMEHHBIX HATpy30K H HeNpo-
JOJIKUTECIIBHOI O neﬁcmnx NMOCTOAHHBIX

U [UTHTENbHBIX Harpysok 1,0;
HPOHOJIKHTENBHOTO neﬁcrmm IIOCTOAH-

HBIX H UJIMTCIIbHBIX HAarpy30K

Mcrc
Y, =18 M, (255)
HO He meHee 1,0;
My — MOMeHT, NpH KOTOPOM pacTAHYTbIH GeToH
HaJl TpEIMHAMH NPAaKTUYECKH BBIKIIIOYA-
€TCA U3 paboThbl, paBHBIii :

Mo =M +V bthbt,ser , (256)
roe V=15 —"‘;7—& , HO He Boree 0,6;

e My < M,, k03bduuHeHT ¥} He BBIUUCIACTCH,
M, — moMeHT, onpenenseMsiii, cornacHo 1. 4.2,
OT IOJIHOM HAarpysKH, BIJTIOYAIOIEH TMOCTO-
SIHHYI0, [UTHTEIbHYI0 H KpPaTKOBpEMEHHYI0
Harpysku;
Mype —cm. 1. 4.2
u,m—cm . 4.7,

Ilpn wucnons3oBaHu# ko3dpbummenta ¥p U pH
My 2
M, < —3~ He clenyer nonb30BaTLCA PEKOMEHMALA-
MH 1. 4.6;

B) IS CTaTHUECKH HEOMpENEIMMBIX CHCTEM, a TaK-
e wia cBobomHo onepthix 6anok npu Ifh < 7, BGIH3N
MeECT NPWIOXEHMA COCPENOTOUECHHBIX CHJI # OTOPHBIX
peakumit npu g < 0,02 uMpHHY pacKphITHA TpemmH

@,re, BBIUMCIICHHYIO TIO opMmyne (249), momyckaercs
YMEHbUIATh YMHOXEHHEM Ha Ko3pduunent ¢,., yuu-
THIBAOIHH MECTHbIe OCOGEHHOCTH HAMPAXXEHHOTO CO-
CTOSHUA B XKeNie300eTOHHRIX KOHCTPYKUMAX U ollpefie-
nseMbii o popmyne

F  (0,3h —a) (3he —2h)
Vloe=1—— y (257)
M 2:8 (Zho - h)
no He meHee 0,8 u He 6onee 1,0,
rae F — aGcomoTHOe 3HaYeHHWe COCPEHOTOYCHHOM CH-
Jibl HIH ONOPHOH PEAKIMH;
M — aGcomoTHOE 3HaueHWe M3ruGalollero MOMeH-
Ta B HOPDMAIBHOM CEYeHWM, MpOXOAAIIEM
yepe3 TOUKY IIPHIOXKEHMA COCPEeOTOYEHHOM
CHJIbI WM OHOPHOM peaxiyk (uept. 84) ;

@ — pacCTOAHNE OT TOUKH IPHJIOKEHUA COCpeno-
TOYEHHOH CHJIBI WJIH ONODHOH peakuuH mOo
PaccMaTpHBaEMOro CeYeHHA, IIPHHHMaeMoe B
COOTBETCTBHUH C uepT. 84, HO He Gonee 0,3%;

h — paccrosiHMe OT rpaHH 31IeMeHTa, K KOTOpOi
nipuoxeHa cuia F, 1o pacTAHyTO# rpaHy;

ho— 10 e, O pacTAHYTOH apMaTyphl (uepT. 85);

T) Wi 3NIeMEHTOB U3 Jierkoro 6eroHa kiacca B7,5
H HIKe BeJIMUNHA A, HOJDKHA GbITh yBenmHyeHa Ha 20 %.

x)
_4_[ Fso,ah « $0,3h zsv;i{r
TS
lb PiaS - l& l} N
¢e=1,/2, N G G
o :””’,,"’”” L, //5‘;}%/2&”
* ain

Yepr. 84. [lonowenne ONOPHEIX peaKimn B KECTKAX Y3nax,
NpHHHMAEMOe ANA onpeaencnia kodduunenra g,

a — 2 — CThIKH cﬁopuux 3JIeMeHTOB; O — ¥4 — MOHOJIMTHbIE
CONpsOKCHUA

123



a F
) P
£ £
2 2
X
<
o QJ o4
4)
T lf
‘ ~— - T
| < 4 &g
1 il
—_ . —

Yepr. 85. PacueTHble cXeMBbl ifi onpeAcicHAA Ko3bduuHenTa
Ploc
@ — TpH NPUIIOXKEHHH CHIIBI K CKaTOH I'paHH 3N€MEHTa; 6 —
TO Xe, K YUIMPEHHAM (l'lOJIKaM) JJIeMeHTa; 6 — TO Xe, IO N~
He CTaTHYeCKH HeoNpenemMmMoii Ganxu

4.9(4.15). Hanpskenust B pacTAHYTOH apmarype
0 onpenensorca o GopmMynam VI JEMEHTOB:
LEHTPaNbHO-PACTAHYThIX

0, = 1:—'; (258)
H3ruGaeMbIx
M

o, = 3 259

* A,z (259
BHEIEHTPEHHO CXKAThIX H BHEUEHTPEHHO PacTAHYThIX

N(estz)

=— 260

Og A,z (260)

B dopmyne (260) 3Hak ,,I010C” NPHHUMAETCH NPH
BHEUEHTPEHHOM DAacTXKeHHMM, 3HAK ,,MHHYC” — IIpH
BHELEHTpeHHOM CXaTHH. [IpH pacloNoXeHMH pacTArH-
Baloleit MpoRoNbHOH CHIbI N MeXIy LeHTpaMH Tsaxec-
TH apMaTypbl S H S 3HaueHHe eg MPUHHUMAETCA CO 3Ha-
KOM ,,MHHYC”.

B popmymnax (259) u (260) :

Z — PacCTORHUE OT UEHTPA TSKECTH IDIOLIAMH Ceue-
HusA apMaTypbl S OO TOUKM IPHIOKEHHA PABHO-
HeHCTRYIOIIER YCWIHH B CXaTOM 30HE CEYEeHUA
HaJl TPeUMHOH, ONIpe/ieNiAeMOoe COrIacHo 1. 4.16,
TIpH 3TOM /1A BHELEHTPEHHO PacTSHYTBIX 3Jie-
MeHTOB Tipu €o < 0,8h¢ z IPUHUMAETCA PABHBIM
Zg — PACCTOAHHIO MEX[Iy LEHTPaMM TSKECTH ap-
Marypel S B S; xo3bdHUMeHT ¥ B dopMyne
(277) npuHHMaeTcs Bcerga paBHBIM Vgp =
= 0,45 (xaKk IpH HENMPOOOIKUTETBHOM IeHCT-
BUM HAarpy3KH) ; OOINYCKaeTcs Z NPHHUMATD Ta-
KHM e, KaK IIpH pacuere No fedopMainsiM Ha

Ay
bhg <0,01.

B ciyuae, xorga M, < M., (cM. 1. 4.2), 3HaueHue

05 oIpeneinsercs mo Ghopmyie
M,

Os = 0O, cre Mo (261)
cre

T€ XK€ Harpy3KH, ecJIH

124

TOe Og crc — HANIPSDKEHWE B apMarype NpH OeHCTBUH
Harpy3KH, COOTBETCTBYloiel oGpa3oBa-
HHIO TPEeLIMH, onipenesiAemMoe no GopMy-
nam (259) u (260) c 3amenonn M Ha

My uNuaNge =N Mere
M,

Mpu onpepenenuu N, mMomeHTsl Moo U M, pO-
myckaercs Biydcnsats npu 7 = 0,8W,ed/Ayed.

Ilpn pacnosioKeHMH pPACTAHYTOH apMaTyphl B He-
CKOJIbKO DAIOB IO BBICOTE CEUEHHA B H3TMOaeMBbIX,
BHELIEHTPEHHO CXaThlX, a TaKXKe BHEUEHTPEHHO pacTs-
HYTBIX 3JIeMEHTaX NpH eq = 0,8h, HanpsoKeHUs Og He-
06X0IMMO YMHOXaTh Ha KO3(QUUMEHT &, paBHbI:

h—-x—-a,

8, =
" h-x—a,’

(262)

rae x = tho; 3HaueHHe ¢ onpenensdercs no ¢popmyrne
(274); nna usruGaeMbIX 3JIEMEHTOB HO-
MYCKAETCA MPHHHMATH 3HAYEHHE X TAKHM XK€,
KaK H IpH pacyeTe II0 NPOYHOCTH;

a,, a, — pacCTOAHHsA OT LEHTPa THKECTH IUIOLAOH ce-
YeHHs1 COOTBEICTBEHHO BCeh apmarypst S B
KpaiiHero psija CTepxkHed Mo Haubosee pac-
TAHYTOro BOJIOKHa GeToHa.

3HaueHHe HANPMKEHUA Og OT OEeACTBHA NMOJHOA Ha-

TPy3KH, onpeneneHHoe ¢ yyerom Koddbduurenta §,, He

HOJDKHO NpeBbIlaTh Ry ser. ITO YCIOBHE JOMYCKAETCA

HE NpPOBEPATh [JIA CTATHYECKM OMpEdeNIMMBIX KOHCI-

PYKIHii C apMaTypoH OHOro KJjiacca NpH €¢ OJHOPAN-

HOM PacCIIOJIOXEHHH.

Yupomennsie cnioco8sr onpenenieHus og. A U3ru-

GaeMbIX 37EMEHTOB AOMYCKAaeTCA ONpEAe/iTh Og IO

dopmymne

(263)

rae My — npeensHbIi MOMEHT 10 NPOYHOCTH, PaBHBIH :
IIPH MPOBEpPKE NMPOYHOCTH CEYCHHH — Npa-
Bo# uacTu HepaBeHcTB (17) — (21), (28), (30)
IIpH noi60pe CedeHus apMaTypsl

A
M, = Mtot,d -j—;&i ’
sd

37€Ch Mot @ — MOMEHT OT [IeHCTBHA NOJHOM Ha-

Ipy3k# ¢ K03hbHUMEHTOM Ha-
AeXHOCTH Mo Harpyske Vr> 1,0;
Ag, fact — baxriueckas mwIomany NPUHATOH
apMartypsl;
Agq — wiowams apMmartypsi, TpeGyemas
IO pacyeTy NPOYHOCTH.
TIpn mpuMeHeHnH apMaTypsl pas3HbIX KiaccoB B ¢op-

Myny (263) BBOmMTCA pacyeTHOEe COMPOTHBIEHME ap-
MAaTyphl [UIsi NpEXEbHbIX COCTOAHMIA MEPBOH rpyIIbI
R no Gornee mpouHoit apmarype.

s BHEILEHTPEHHO CXKAaThIX JIEMEHTOB U3 TAXKEJIOro

M Jerkoro GetoHoB nmpu M, = M,,, Domyckaercs Bbl-
UMCIIATL 05 1o GopMyite

Ne
o5 = —A‘S_hi‘ Pere » (264)

rae ¥cpe — koadduument, onpenensemstit no 1aén. 30.



Tabnuua 30

KoadbduuueHTsl ¥ ope NPH 3HAYCHHSX u ¢, PABHBIX

€y
£%
! hy 0,01 0,02 0,03 0,05 0,07 0,10 0,15 0,20 0,25 0,30 0,40 0,50
<0,8 0,04 | 0,07 0,10 0,15 0,18 0,22 0,26 0,31 0,34 0,37 0,41 0,45
1,0 0,18 | 0,22 0,25 0,29 0,31 0,34 0,38 | 0,42 0,45 0,47 0,50 0,52
1,2 0,31 0,34 0,37 0,40 | 043 0,46 0,49 0,55 0,55 0,57 0,60 0,62
0 1,5 0,44 0,48 0,50 0,53 | 0,56 0,58 0,62 | 0,65 0,67 0,69 0,72 0,74
2,0 0,59 0,62 0,64 0,67 0,70 0,72 0,75 0,78 0,81 0,82 0,85 0,87
3,0 0,74 | 0,77 0,79 0,82 0,84 0,86 0,89 0,92 0,95 0,96 0,99 1,01
4,0 0,81 0,84 0,86 0,89 0,91 0,94 0,97 1,00 1,02 1,03 1,06 1,08
<0,8 0,04 | 0,04 0,07 0,11 0,14 0,18 0,22 0,26 0,29 0,32 0,36 0,38
1,0 0,17 0,20 0,22 0,26 | 0,28 0,31 0,34 | 0,38 0,40 0.42 0,46 0,48
1,2 0,30 | 0,33 0,35 0,38 | 0,40 043 0,46 | 0,49 0,51 0,53 0,56 0,58
0,05 1,5 0,44 0,46 0,48 0,51 0,53 0,56 0,59 0,61 0,64 0,66 0,68 0,70
2,0 0,59 0,61 0,63 0,65 0,67 0,70 0,72 { 0,75 0,77 0,79 0,82 0,83
3,0 0,74 0,76 0,78 0,80 | 0,82 0,84 0,87 | 0,89 0,91 0,93 0,95 0,97
4.0 0,82 0,84 0,85 0,86 | 0,90 0,92 0,94 | 0,97 0,99 1,00 1,03 1,04
<0,8 0,03 0,04 0,05 0,09 0,11 0,14 0,16 0,22 0,25 0,28 0,31 0,34
1,0 0,16 | 0,19 0,21 0,24 | 0,26 0,28 0,31 0,34 0,37 0,39 0,42 0,44
1,2 0,30 | 0,32 0,33 0,36 | 0,38 0,40 0,43 0,46 0,48 0,50 0,53 0,55
0,10 1,5 0,44 0,46 0,47 0,50 | 0,52 0,54 0,56 | 0,59 0,61 0,63 0,65 0,67
2,0 0,59 0,61 0,62 0,64 | 0,66 0,68 0,70 | 0,73 0,75 0,76 0,79 0,80
3,0 0,75 0,76 0,77 0,79 0,81 0,83 0,85 0,87 0,89 0,90 0,93 0,94
4,0 0,83 0,84 0,85 0,87 | 0,88 0,90 0,92 | 0,94 0,96 0,98 1,00 1,02
<0,8 0,03 0,04 0,05 0,06 | 0,07 0,10 0,13 0,16 0,19 0,21 0,25 0,28
1,0 0,15 0,17 0,19 0,21 0,23 0,25 0,27 { 0,30 0,32 0,34 0,37 0,39
1,2 0,29 0,31 0,32 0,34 0,35 0,37 0,40 | 0,42 0,44 0,45 0,48 0,50
0,20 1,5 0,44 0,45 0,46 0,48 0,49 0,51 0,53 0,55 0,57 0,58 0,61 0,63
2,0 0,59 0,60 0,61 0,63 0,64 0,65 0,67 | 0,69 0,71 0,72 0,75 0,76
3,0 0,75 0,76 0,77 0,78 | 0,79 0,81 0,82 | 0,84 0,85 0,87 0,89 0,90
4,0 0,83 0,84 0,85 0,86 | 0,87 0,88 0,90 { 0,91 0,93 0,94 0,96 0,98
<0,8 0,03 0,04 0,05 0,05 0,06 0,07 0,10 | 0,12 0,15 0,17 0,20 0,23
1,0 0,15 0,16 0,17 0,19 0,21 0,23 0,25 0,27 0,29 0,30 0,33 0,35
1,2 0,29 0,30 0,31 0,33 | 0,34 0,35 0,37 | 0,39 0,41 0,42 0,45 0,46
0,30 1,5 0,44 0,45 0,46 0,47 0,48 0,49 0,51 0,53 0,54 0,55 0,58 0,59
2,0 0,59 0,60 0,61 0,62 | 0,63 0,64 0,66 | 0,67 0,68 0,70 0,72 0,73
3,0 0,75 0,76 0,77 0,78 0,78 0,79 0,81 0,82 0,83 0,84 0,86 0,88
4,0 0,84 0,85 0,85 0,86 0,86 0,87 0,89 0,90 0,91 0,92 0,94 0,95
<0,8 0,04 0,04 0,04 0,04 0,04 0,04 0,06 0,08 0,10 0,12 0,15 0,17
1,0 0,15 0,16 0,16 0,18 0,19 0,20 0,22 { 0,23 0.24 0,26 0,28 0,30
1,2 0,29 0,30 0,30 0,31 0,32 0,33 0,35 0,36 0,37 0,38 0,40 0,42
0,50 1,5 0,44 | 0,45 0,45 0,46 | 0,47 0,48 0,49 } 0,50 0,51 0,52 0,54 0,55
2,0 0,60 | 0,61 0,61 0,62 | 062 0,63 0,64 | 0,65 0.66 0,67 0,68 0,69
3,0 0,77 0,77 0,77 0,77 | 0,78 0,79 0,79 0,80 0,81 0,82 0,83 0,84
4,0 0,85 0,85 0,85 0,86 { 0,86 0,87 0,87 { 0,88 0,89 0,89 0,91 0,92
<0,8 0,04 0,04 0,04 0,04 | 0,04 0,04 0,04 0,06 0,07 0,08 0,11 0,13
1,0 0,15 0,15 0,16 0,17 0,18 0,19 0,20 | 0,21 0,22 0,23 0,25 0,27
1,2 0,29 0,30 0,30 0,31 0,32 0,32 0,34 0,34 0,35 0,36 0,38 0,39
0,70 1,5 0,45 045 0,45 0,46 0,46 047 048 { 049 0,49 0,50 0,52 3,53
2,0 0,61 0,61 0,61 0,61 0,62 0,62 0,63 0,64 0,64 0,65 0,66 0,67
3,0 0,77 0,77 0,77 0,771 0,78 0,78 0,79 0,79 0,80 0,80 0,81 0,82
4,0 0,85 0.85 0,85 0,86 | 0,86 0,86 0,87 | 0,87 0,88 0,88 0,89 0,90
/
By byhes 228
o ®r f 0,9 Ag Eg
f bho ’ eg=yst ’ MO — bho Eb
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Haiinennpie no dopmynam (263) u (264) 3HaveHHs
05 B Cllyyae pacloNnoXeHHsi apMATYpbl B HECKOJIbKO ps-
OOB MO BBICOTE CEYCHHA YMHOXAIOTCA Ha KO3 HIHMEHT
8".
4.10(4.14) . lllzpuHa HenmpoONOIDKHTENBHOTO PacKpbl-
THS TPEUHH OT JEHCTBHA BCEX HAarpy30K ONpenesaeICcs
KaK CyMMa IHMPUHbB! IPONOIDKUTENLHOrO PACKPHITHA OT
HefCTBUA IOCTOSHHBIX M UTMTENBHBIX Harpy3ok (mpH
¥ > 1,0) ¥ NpHpalLeHNs ILMPHUHB] PACKPBITHA OT AEHCT-
BHfI KPaTKOBPEMEHHBIX Harpy3ok (mpu ¥;= 1,0). Jro-
My COOTBETCTBYET OMNpPENeneHHe HPHHDI HEMpOIOIKH-
TEJILHOTO PacKPhITHA TPEIHH Mo Gopmy:te

1
1) o (265)

Jg
U5l

Qcre = depe,1) 1 +(

rie dere, | — WHMPHHA TMPOIODKUTENBHOIO PAaCKPHITHA
TpeLMH OT [eHCTBHA NOCTOAHHbIX U OJIH-

TEJIbHBIX Harpy30K;
¢;>1,0 - cM. 1. 4.7; €CiM BeNMUMHA dgpe | OTPE-
nmeneHa ¢ yyerom ¢opmynel (253), TO
ko3 duuueHt ¥; B dopmyne (265) 3a-
MeHseTCA Mpou3BeneHweM Yy¥y, (rae

¥}, — CM. I1. 4.86) ;
O], Og — ONPENENANTCA COrNacHo I. 4.9 cooTBerT-
CTBEHHO OT CYMMbl HOCTOSHHBIX W AJIH-
TENIbHBIX HAarpy30K H OT BCEX Harpy3ok.

Pacyer n1o pacKpbITHIO TPELIMH,
HAaKJIOHHBIX K NMPOAOJIBHOH OCH 3]IeMEHTa

4.11(4.17). llupuHa pacKpbITUS TpemIHH, HAKIIOH-
HbIX K TPOMOJIbHOH OCH INEMEHTa, P apMHpPOBAHHH
XOMYTaMH, HOPMaTbHBIMH K TTPOAONBHON OCH, JOJDKHA
OMpeneNATbCHA N0 popMmyte
0,605w dw 1
dere = Y1 , (266)

d
Eg hw +0,15E5 (1 + 2o py,)
0

rpe ¥ — K03QdUNMEHT, NPUHUMAeMbIA PaBHBLIM TNpH

yuere:
KPaTKOBPEMEHHLIX Harpy3oK ¥ HENpouoi-
XKUTENIBHOrO HEACTBHA MNOCTOSHHBIX W [UIH-
TEMBHBIX HATPY30K . &+« v v v v 4o v v v o o v v s 1,00
MPOIOJKHTENBHOIO ACHCTBHA MOCTOAHHBIX

H UMTEIBHBIX HAarpy3oK Ui KOHCTPY Kumit

H3 GeTOHOB:
TAXeENOro:
€CTECTBEHHON BNAXHOCTH . . . , . . . ... . 1,50
B BOOOHACBIILIEHHOM COCTOSIHMM . . . . . . - 1,20
[IPH NONEePEeMEHHOM BOHOHACKIIIEHHH H BBI-
CYUMBAHMH . . . - .« o v v v v e wn 1,75
MENIKO3epHUCTOT0 H JIETKOro ~ To e, 4To B dop-
myne (249);

7 — TO e, yto B dopmyne (249);
dyw — OUaMETp XOMYTOB;

= ———Asw -
Hw bs 4
Osw — HaNpAXEHHE B XOMYyTax, ompegensieMoe Mmo
bopmyne
_ Q- 0p1
Osw = Ao B 53 (267)

3HaueHHe HANpAXEHUs Ogy, HE JIOJDKHO Hpe-
BbIWIATE R ¢or;
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Qb1 — npasas vactb ycnosus (72) ¢ xoadpdummen-
TOM yp,, YMHOXEHHbBIM Ha 0,8,npu 310M R,
3aMeHsAeTCA Ha 3HaYeHHe Ry, (.,, NpUHUMae-
Moe He GoJiee 3HAUCHWMS, COOTBEICTBYIONIErO
Getony knacca B30;

Q — nonepeyHasi cwia B KOHIE HaKJIOHHOTO Ceye-
HHA ¢ NpOeKIMeH JUTHHOHA €.
3nauenue ¢ npuHHMaerca He Gomee 2ko. Ecnu mpu
pacyeTe JjieMeHTa Ha NeACTBHME PaBHOMEPHO pacmperie-
JIEHHO# HAarpy3KH BbINOJTHAETCS YCIIOBHE

41 <0,2954 Rpt,ser b (268)

(rze g, — cM. n. 3.32), 3HauUeHHE ¢ MOXHO NPUHHMATh
PaBHBIM TONbKO 2Mq.

Hna snemMentos M3 nerxoro Gerowa knacca B7,5 u
HW)Ke 3HaueHHe .., BbluMcieHHOE 1O dopmyrte (266),
JOJDKHO OBITh YBeHueHo Ha 30 %.

[Ipu onpeneneHuy LWINPUHBI HENPOJOMKHTIENHHOTO
PacKpbITHA HAKIIOHHBIX TPEIUMH OT ACHCTBHA BCEX Ha-
Ipy30K JOJDKHBI yYMTbIBaTbCA yKa3aHHA 0. 4.10. Ilpu
31oM B dopmyne (265) koadbbHLMeHT ¥ HasHaYaeTCA
COITaCHO HACTOAWIEMY NMYHKTY, a OTHOLIeHHe Og)f 0 3a-
MEHAETCA Ha OTHOLUEHUE HANPSKEHHH Ogy g/ 0gy, ONpe-
nensemsix 110 popmyiie (267) COOTBETCTBEHHO OT CyMm-
MBI MOCTOAHHBIX M AJIMTENBHBIX HATPY30K U OT BCEX Ha-
rPy30K.

HonyckaeTca yMeHblIATb BETHUMHY dcpe B 1,5 pa3a
IO CPaBHEHUIO C omnpeleseHHoi no ¢popmyne (266),
eclM JJIEMEHT apMMPOBaH HPOMONBHBIMHM CTEPXKHAMK
TOTO XK€ [HaMeTpa, YTO0 ¥ XOMYTbI, H C PACCTOAHHAMHU
IO BBICOTE CEYCHNUA, PABHBIMY 1IATY XOMYTOB §.

INpumeps! pacdyera

Tipamep 53. [ano: xene3o6eTOHNasA IIIHTA TIEPEKPbI-
THA C pa3MepaMu MOMEpeyHOro ceveHus (WisA MOJIOBH-
Hbl CeUeHUs IUIMTBI) MO uepr. 86: b = 85 MM, h =
= 400 MM, b= 725 MM, by = 50 MM; BeTOH TSDKENbIH
knacca B25; paGouas apmatypa knacca A-Ill (R =
= 365 Mlla; Eg = 2-10° MIla), pacnosyioxeHHas B {Ba
paga (@, = 58 mm; a; = 33 Mm); Wwiomans ee ceve-
Hua Ay = 760 mm® (2 $22) ; NONHBIE MOMEHT B cepe-
nuHe nponera M;,; = 69 xH-M; Bce Harpy3ku mocro-
SIHHbIE M AJIMTENbHbIE, M3 PAcCYeTa MO MPOYHOCTH H3-
BecTHO, yTo M, = 92,3 kH-Mmu x = 30 mm.

TpeGyerca MpoOM3BECTH pacyeT MO PaCKpHLITHIO Tpe-
WMH, HOPMAJIBHBIX K NMPOAOJILHOH OCH 37IEMEHTA.

1

725

2¢22AI

400

e[ 4—+
85| =

Yepr. 86. K npumepy pacuera 53

Ocb cUMMeTpHH

Pacuer. hy=h-a=400-58= 342 mm. Tax
A
KaK g = —— = 22— = (,0262 > 0,005, 10, CO-
. X

racHo mn. 4.1, npuHumaeM, uto neMent paGoraer ¢ Tpe-
UIMHAMH B PaCTAHYTOMH 30HE.



Hnsa ompeneneHus NPOJOIDKUTETILHOIO PacKpbITUA
TPEIIMH BBIMMCIIHM HaNpsKeHHe B apMatype og. Cormac-
HO dopmyne (263), BenuuMHA g5 HA YPOBHE LEHTpA TH-
KECTH apMaTypbl paBHa!

M 69

= 365 —— = 273 MIla.

=R
s = Rs o 923

Tockonbky apMaTypa pacnosyioxeHa B JBa psifa, Bbl-
yucnuM no popmyite (262) koapduumeHt 8y, :
h—x—a, _ 400 — 30— 33
h—-x-—-a; 400 — 30 - 58

8y = = 1,08.

Hanpsokenue B HIKHEM CTep)kKHe apMaTyphl PaBHO:
og = 273:1,08 = 294 MIla.

IupuHy packpbiTHA TpewuH HaxomMM no dopmyre

(249). Tak xak g = u = 0,0262 > 0,02, 3HaueHue u

npuHuMmaeM paBHbM 0,02. Cormacwo n. 4.7, 6 = 1,0;
¥r=1,6-150= 1,6 —15-002=13; n=10; d=

= 22 MM,
Qere = l/ =1,0X
Es
294 _
X131,0 —— | 20(3,5 — 100-0,02) /22 = 0,16 MM,

YTO MEHbLIe npenenbﬂo HOIYCTUMON LIMPUHBI PacKpbi-
THA TPEILHH dorez = 0,3 MM.

Nipumep 54. Jano: xenezoberonHas miura ¢yHma-
MEHTA C pasmMepamH NonepeuHoro ceuenns = 300 mm,
b= 1150 mm; a = 42 mmM; GeToH TAXKenbIi Knacca B15
(Rpt,ser = 1,15 MIla; Ep = 2,05-10* MMa); pa-
Gouas %pmarypa knacca A-Ill (Ry; = 365 MIla; E; =
= 2.10° MIla); mwiomamp ee cevenus Ag = 923 Mm?
(6 ©14); MOMEHT B pacueTHOM CEYEHHH OT MOCTOSH-
HBIX W [UTMTENbHBIX Harpys3oxk M; = 63 kH-m, ot kpar-
KOBpeMeHHbIX Harpy3ok Mg, = 4 xH-m; npenenpHbii
MOMeHT no npoudoctd M, = 80,5 xkH-M; ¢yHnamenr
PAacIosOXKeH Bbllle YPOBHA IPYHTOBBIX BOJ,.

Tpebyerca MpOM3BECTH pacyeT N0 PACKPHITHIO HOP-
MabHBIX TPELIMH,

PacuerTt hg =h —a= 300-— 42 = 258 Mm.
OnpenenuM HeOGXOAUMOCTp BBLIUMCITEHUs IUMPHHBI Pac-
KpBITHS TpeWMH coriacHo n. 4.5. Jlna 31oro Haijem
MOMEHT TpeuHooGpasoBanus Mer ..
Ay _ 923 _
PR, 1150258  O0031<00L
MOMEHT M ;. HAaXOMMM Kak il GETOHHOIO CEUYCHHH,
Kcmonb3yst Gopmyny (246) :

Mcre = Rpt, ser wpl = 0,292bh2Rbt, ser =
= 0,292-1150-3002-1,15 = 34,75-10° H-mm =

= 34,8 kH-m.

Tak xak M, = Mgy = Mj + Mgp = 63 + 4 =
= 67 kH-m > M., = 34,8 xH:M, npoBepKa LIMpPHHBI
PACKpBITHA TPEWMH Heobxoauma.

Iockoneky (yHAaMEHT PacloONOXKeH BHIE YPOBHA
IPYHTOBBIX BOJ, AONMYCTHMAas IIMPUHA MPOXOJIKUTENIb-
HOrO packKpbITHA TpPELMH, COrJlacHo Tabn. 1, mos. 4,
My M _63_
My My 67
, COTNacHo I. 4.6, pacuer NMPOMU3BOAUM

Tak Kak y =

derea = 0,3 MM, mo3atomy npu
= 0,94 > =3

TOJNIBKO Ha NPOJIOJDKMIENBHOE PAaCKpBITHE TPEIHMH OT
OeiAcTBUA MOMeEHTa M.

IupuHy pacKphITHS TPEIMH ONpenenuM 1o dopmy-
ne (249).

Hanpsokenue B apMaType Og BHIYHCIIEM 110 YTIPOILEH-
Ho#t hopmyne (263):

M 63
= — =286
=Ry —— M, 365 805 286 MIla.
KoaddmumenTtsi, BBofHMbIe B bopmyiy (249) , npu-
HuMaeM paBibiMu: & = 1,0; = 1,0; g = pu =

= 0,0031<0,02; ¢y=1,6 —
= 1,55; d = 14 MM, TOTIa

15a= 1,6 — 15-0,0031 =

1008) y/d =

= 10155 _2&5_ — 100 3 =
=1,0-1,55-1,0 710° 20(3,5 — 100.0,0031) -l/l
= 0,34 MM,

ere =

4TO GOJbIIE NOMYCTHMOTO 3HAYEHMSA dopey = 0,3 MM, B
CBA3H C 4eM Le1ecO0GPa3HO NMPOU3BECTH KOPPEKTHPOB-
Ky 3HaueHMA dcp; B MEHBIIYI0 CTOPOHY COIrJIAaCHO
n. 4.86. Mockombky i < 0,008, Takas KOppeKTHPOBKa
momyckaerca. Tak kak @, = a = 42 mm < 0,2 =
= 0,2-:300 = 60 MM, KOPPEeKTHPOBKA 3HAYEHHS dcyc,
COTIJIACHO II. 4.8a, He NPOM3BOIUTCA.

Mo dopmyrne (256) ompenenum 3nauenue My, npen-
BapHUTENIbHO BHIYHCIIUB:

15
w——’;—= 15.0,00319,76 = 0,454 < 0,6;

My =Mg+ v bthbt, ser =
= 34,8-10° + 0,454-1150-300%-1,15 =
= 88,8-10° H-mm = 88,8 kH-m.

Iockomky Mo, = 88,8 xkH-M > M, = 67 xkH-M, BbI-
wWenuM KoahduimeHT ¥y o dpopmyne (253):

o < Mr—Mere Mo _67-348 888 _ ..
N My M., M, 888-348 61
Mgy, 34,8
=18— =18 =
M= 18y = 0935<,

npuHHUMaeM ¥, = 1;
‘pb = ‘pfl ‘ph = 0,79< 1.

C yuerom ko3¢ uuMeHTa ¥ IIMpHHA PacKpbITHA
TPelWMH paBHa d¢pe = 0,34:0,79 = 0,269 MM < 0,3 MM,
T. €. MEHblII€ TIpeeIbHO NOMYCTHMOrO 3HaYEeHH .

Tipumep 55. Jano: xene3o6eToHHas KOJIOHHa Ipo-
MBIIDIEHHOTO 3[aHUA C Pa3MepaMy IONePedHOro ceye-
HuA h = 500 MM, b = 400 Mm; a = a = 50 mM; GeToH
Toxenbiit xnacca B1S (Rp, ser = 11 MIa; Rpy ger =
= 1,15 MIIa; Ep = 2,05-10* MITa); paGovas apMaTypa
xnacca A-IIL (Ey = 2 10° MIla); mmowans ee ceuenus
Ag = Ag = 1232 Mm? (2 D28) ; IPOHOIBbHAA CKUMAIO-
mas cuna N = N;p = 500 xH; MOMeHT OT nomHoi#t Ha-
rpy3ku Mo = 240 xH-M, B TOM uHC/Ie MOMEHT OT II0-
CTOAHHBIX H [UIMTENBHBIX Harpy3ok M; = 150 xH-m.

Tpebyerca paccuuraTs KOJIOHHY IO PaCKpPBITHIO Tpe-
ILVH.
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Pacuert ho=h—a=500—50= 450 mm. Ompe-
HeNMM HeOBXOAUMOCTDb pacyeTa Mo PaCKPhHITHIO TPELTHH.
Ina atoro mpoBepum ycnoeme (233). Tak kak u =
= b‘;lti = 40})22520 = 0,0069 < 0,01, 10, cornacuo
n. 4.2, MOMEHT conpoTHBNICHHA Wy; HaxomuM kax Juia
6eronHoro cevenusa. Hcmonpsys dopmyny (246),
HaxoouM

Mepe = 0,292 bh* Ryt ser = 0,292-400-500%-1,15=
= 33,6-10° Hmm.

flnpoBoe paccrosinue r omnpefenuM 1o dopmye
(241). Ina 310r0 BHMMCIIMM O} KaK IIA YIPYTOro Te-
Jla (BNIMAHMEM apMaTypsl NpeHeGpexeM) :

_ N, Mo _ 50010°  24010°  _
%= T TW T 300500 ' 400-500%/6
= 16,9 MIla.
1
tp:]’6_—-¢lb—=l6—_6—9' 0,06<0,7,
b,ser 11
npuHuMaeMm ¥ = 0,7;
r=¢-£f-=¢%= 072 _ 584 mm = 0,058 m.

Io dopmyne (238) onpenenum momeHT M, :
M, = N(eo —r) = Myos — Nr = 240 — 500.0,058 =
= 211 kHMm> M., = 33,6 kH'M,

T. €. ycropue (233) He BhimonHsaerca. CnenoBarensHo,
NpOBepKa PaCKPbITHA TPeIHH 06A3aTeNbHa.
I My, _ M- Nir _ 150-500-0,058 _
OCKOJIBKY M, -, 11

=0,573 <%, coryiacHo . 4.6 MpoOBepHM HENpoOHOI-

KUTENIBHOE PAacKpbITHE TpelMH. 1A 3T0ro B COOTBET-
CTBHM C II. 4.10 NpenBapHTEIPHO BHIMHMCIMM IUMPHHY
NPOJIOTDKHTENBHOTO PACKPLITHA TpEUMH OT neficTBUA
yowmii M; v N; no cpopmyne (249) . Ilpn 3rom BOC-
nonB3yeMcs yrpoiueHHo# hopMynol (264) mas o.

h M;

es=-§— —a + NI =
500 150 - 10°

=% 05010

2.10%

E;
MO =11 —ET 0 0069 W 0 067

Aja ga 0067

so =
f" o9bhe 09 09
[lo BbIMCIEHHBIM 3HAYEHUAM ¢f = 0,074, pa=

=500 Mm;

=0,074.

500
= =1,11 M nmo tabn. 30
=0,067 u ho 450 HaxonH T:
3HaueHHe K03 uIMenTa ¢, = 0,33.
_ _ Ne _ 500-10°-500 _
s = Osl= Yere = 1333450 0=
= 148 8 MIla ~ 149 MIla.
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CornacHo n. 47,86 = 1,0; 7= 1,00; i = u =
= 0,0069 < 0,02; ¢1=16—15u—16~1500069—

= 1,0-1,5-1,00

= 0,191 mm.
HanpspkeHue B apMatype Og OT [JeHCTBHA BCeX Ha-
rpy30K Takoke ompenenuM no gopmyne (264).

149 _
710° 20(3,5 — 100-0,0069) l/ 28 =

h Mo, 500 240-10°
= g+— = 50t =
=3 7N 7 %" S0
= 680 MMm;

es 680

—=—=151

ho 450
Hpu ¥y = 0,074, pa = 0067uh—— 1,51 xo3¢dp¢u-

mHeHT Y., , cornacho tabn. 30. naneu 0,522.

Neg _ 500-10%-680
Aghy € 1232-450

Torna, cornacuo dopmyne (265),

Oy 1,0
Qere = Aerg) [1,0 +( - ~1 0) ‘p,:l
s

320 1,0
= 1,0+
0,191[ (149 1(9 s ] 0,34 mm,

YTO MeHbIC IpeNeNbHO HOMYCTUMOTO  3HAYCHHA
apey = 0,4 MM (cM. Taln. 1,103.4).

Tipumep 56. ano: cBoGogno onepras Ganka nepe-
KpBITHA TposnieToM / = 5,5 M, HarpyxeHHasi paBHOMep-
HO pachpefeNieHHbIMH Harpy3KaMH: BPEMEHHOH JIIM-
TENBHO [EACTBYIOLIEH IKBHBANEHTHOH HArpy3koi v =
= 30 xH/™M u nocrosHHOI Harpy3kon g = 12,5 kH/m;
pa3mepbl nonepeyHoro cedeHnsa b = 200 mm, h =
= 400 mm, ko = 370 mm; GeToH TKeNbIH Kilacca B15
Rpt, ser = 1,15 MIla; Ep = 2,05-10* MIla) ; xomyThI
m;yxBeTBeBble M3 apmarypel kJjacca Al (B =
= 2,1-10° MIla) ¢ waroM s = 150 MM, aaMeTpoM
8 MM (45, = 101 MM?).

Tpebyerca npoM3BeCTH pacyeT IO PacCKpHITHIO Ha-
KJIOHHBIX TPELLMH.

P a c u er1. OnpemenuMm cHayana HeoGXomuMocCTh
pacuera Mo pacCKpbITHIO HAKJIOHHBIX TPENIMH, IPOBEPHB
ycioBHe (248).

HauGonbluas nomepeyHasi CHiIa B ONOPHOM CEYEHHH
paBHa:

oy = 0,522 = 320 MIla.

Omar = ql _ (v+®)l _ (30412555 _
max = T2 2

=117 xH.

Cornacho tabn. 21, %55 = 0,6.
Yp3Rbp¢, ser bho = 0,6-1,15:200.370 =
=51060H < Qpux = 117 xH,
T. €. HaKJIOHHbIE TPEIIMHbBI 06pa3yTCsa M pacueT IO HX
PAaCKpBITHIO HEOOXOIHM.

Pacuer mpouspomuMm cormacuo m. 4.11. Onpemenum
3HaueHua Q u Qp, .



q1=g+v[2=12,5+30/2= 27,5 xH/m;
¥Ypa = 1,5 (cMm. Tabmn. 21).
Mockoneky 0,2 Pp4Rps o = 0,2-1,5:1,15200 =
= 56,9 H/mm > q = 27,5 H/mm, 3HaueHue ¢ npu on-

penenenun Opy 1 Q npuuumaeM pasHbIM ¢ = Mg =
= 2-370 = 740 mm.

0,8‘pb4Rbr,ser bhiz) -
c

Orciona Opy =

_ 08-1,5-1,15-200-370?
740

= 51060 H;

0= Qmax ~ 91¢ =117 — 27,5-0,740 = 96,65 xH.
Onpenenum Hampsxenue B XOMyTax no c¢opmyie
267):
_ Q- le

. = _ 96650 — 51 060
w ASW ho B

101-370 150=

= 183 MIla < Ry ,,, = 235 MIla.

Cornacwo mn. 4.7n 4.11,9;= 1,5; n= 1,3; d,, =
= 8§ MM.

_ Aw 101
o = s T 00150 - 000337
_ E _ 21108 _
a Ty 205100 - 10,24,

OnpepenvM LMpHHY pPAacCKpbITHA HAKJIOHHBIX Tpe-
v 1o dopmyie (266) :

0,6 g5 dyy M
aere = Y S =

d
Es hw +0,15Ep (1 + 2a ptyy)
0

0,6-183-8-1,3

s 8
2,1-10 370 +

=15

TTH0,152,0510°(1 + 2.10,24.0,00337) 0.219 mm,

YTO MEHBbIIE MPEIeNIbHO NONMYCTHMOTO 3HAYCHHA ooy =
= 0,3 MM (cM. Tabm. 1).

PACYET JJIEMEHTOB
KENE30BETOHHLIX KOHCTPYKIUH
no RECOPMALIMAM

4.12(4.22). Hedpopmauymn (nmporuGsi, yrisi NOBOpO-
Ta) MIEMEHTOB XKeTe306eTOHHbIX KOHCTPYKIWHI CIIEMy-
€T BBHIMHCIIATD N0 GOpMyJIaM CTPOHTENILHOH MEXaHHKH,
onpedenss BXOAAIME B HHX 3HAYCHHA KPHUBHU3HBI B CO-
OTBETCTBHM C yKa3aHMaAMH mn. 4.13—4.21.

4.13(4.23) . KpuBusHa onpepesnsercs:

a) s YYaCTKOB JIeMEHTa, i€ B PACTAHYTOH 30HE
He 0Dpa3yIoTcl TpeIuHHbl, HOPMAJIbHbIC K NPONONbHOH
ocu 3mementa (cm. 0. 4.1), — KaK WA CIUIOLIHOTO
Tena;

6) mns yyacTKOB 3JIEMERTa, TAe B PacTAHYTOH 30He
HMETCA TPEUMHDbI, HOpMAJIbHbIE K NPOJOJILHOH OCH, —
KaK OTHOLIEHHE PasHOCTH cpemHuX Aedopmanuii Kpaii-
HEro BOJIOKHAa CXaToil 30HbI OETOHa M NPOMOJILHOH

pacTsiHyTON apMaTyphl K paGoueil BHICOTE CEYEHHA Te-
MeHTa.

[Ipu pacuere mo gepopManMsM YCHIIHE OT YCaiKH
6erona Vg, NpUHUMaETCs paBHBIM HYJIIO.

Onpenernenne KPHBH3HBI
XKeNe300eTOHHBIX JIEMEHTOB
Ha yuacTKax Ge3 TpelMH B pacTAHyTOH 30He

4.14(4.24). Ha yuacrkax, rae He 06pa3yioTca HOp-
MaIbHble K NPOIOJIBHOM OCH TPELIMHBI, JTONHAS BeJTH-
YMHA KPHUBM3HBI JIOJDKHA ONpENENAThCA MO (opMyre

= @)
1

e (T—)l,— KPUBH3HA COOTBETCTBEHHO OT KpaTkKo-
1 BpPEMEHHBIX Harpy3ox (OINpegenseMbix

(ﬁ COITacHO yKasauuaMm 1. 1.12) u or no-
CTOSIHHBIX U JUIUTENIbHBIX BPEMEHHbIX Ha-

IPy30K, ompenenseMas no ¢Gopmynam:

(_1_) = M
1 ¥p1 Eplreq

270
(L) - e (270)
r $by Ep Lreq ’

¥Yp, — KO3DDUIMEHT, YUHTHIBAIOLMIA BIMAHHE
KPaTKOBpEMEHHOH non3yyectH GeroHa
H MPHHUMAEMBbIil A1 GETOHOB:

TAXKENOro, MEJIKO3EPHUCTOTO M JIErKo-
ro mpH WIOTHOM MENKOM 3anonantene 0,85
JIETKOTO MPH MOPHCTOM MESIKOM 3anol-
HHATEJIE M OPH3OBAHHOTO . . . . . . . .. 0,70

¥py — KOIDPULMEHT, YUATHIBAIOWMH BIIHAHUE
IUIMTENIbHON noN3yyecTH OeTOHa Ha pe-
dopmamun snementa Ge3 TpemMH U NPH-
HMMaeMmblii 1o Tabn. 31.

Ta6nuna 31(34,35)

Koadpumuentsi ¥p, u vy IpH BRaXHOCTH
BO3[lyXa OKpyXaouieli cpens, %

Bup GeroHa 40-75 ke 40 cB. 75
(HOpMaINL- (momikeH- | (NOBBIIEH-
Hoit) HO#H) Holf)

%bs 4} b, Yy b {1

Tsoxensrii, nersuit | 2,0 | 0,15 3,0 | 0,10 | 1,6 0,19
Hopu3os aHAkLi 201007 30004 ] 1,6]009
Menxo3egHACTSIH
rpym:
A 26 {010] 39 | 007 ] 2,1}0,125
B 30 1008} 45 | 0,05 2,4}0,10
B 201015} 30| 010] 1,609

NDpramevanunsa: 1. Bnaxuocts Bo3ayxa oxpyxaoume
cpenbl NPHHAMAETCH COTTIACHO YKa3aHuaMm 1. 1.8.

2. I'pynnsl Menxo3epHucToro 6eroHa cMm. mw. 2.1.

3.Mlpx nomepeMeHHOM BONOHACHILICHAM M BHICYHIMBAHWH
GeroHa 3HaveHMA ¥}, CNeAYET YMHOXATh, a 3HAUeHns vy — fe-
JTHTH Ha Koagyduuuent 1,2,
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Onpenesieline KpHBH3IHLE
%e/1e300eTOHHBIX ATEMEHTOB
H3 Y9aCcTKax C TpelHHAMH B PacTHHYTOMH 30He

4.15(4.27) . Ha yuacrkax, ri€¢ B pacTAHyTO# 30HE
06pasyioTca HopMalbHble K IPOJONBROH OCH JIEMEHTa
TpewMHbl, KpHBU3HA H3rHGaeMbIX, BHELEHTPEHHO CKa-
ThIX, a TaK)Ke BHELEHTPEHHO PAacTAHYTHIX NPH €¢ =
= 0,8h¢ 2neMEHTOB MPAMOYFOJIBHOIO, TABPOBOTO H
OBYTaBPOBOro (KOpOGYATOro) ceyeHHil IO/DKHA OMpe-
nenareca no ¢opmyne

_l__= Mg /8 + ¥y -
r hoz ESAS (wf"'z)bho Ebv
:—Nw—s-. (271)
ho Es As
s w3ruGaeMbiX 35MEMEHTOB NOCHENHEe ClaraemMoe
npaBoi YactH ¢opmysnibi (271) NpUHUMAETCS PaBHBIM
Hymio. 3Hak ,MHMHYC” B 3TOi Gopmyne NpHHHMAETCA
UpA BHENEHTPEHHOM COKaTHM, 3HAK ,JUlioc” — TIPH BHeE-
LEHTPEHHOM PacTDKeHUH.
B ¢popmyne (271):
Mg — MOMEHT OTHOCHTEJIBHO OCH, HOPMAIBHOM K
IUIOCKOCTH AEHCTBHA MOMEHTa M MPOXOAsA-
e Yyepe3 HEHTP TAXECTH IDIOIAIM cede-
HHMA apMaTyphi S, OT BceX BHEUIHWX CHJI,
PAacIOJIOKeHHbIX N0 OfHY CTOPOHY OT pac-
CMAaTPHBAEMOTO CEYEHHUs, pABHBII:
i H3rnGaeMbIx AeMentoB My = M;
IUIA BHELEHTPEHHO CXATHIX H BHENEHTpEH-
HO pacTAHYTHIX MeMeHToB Mg = Neg;
Z — paccTOSIHHE OT HEHTpa TAKECTH IUIOWamH
ceyeHHs apMatypbl S [0 TOUKH NpHIIOXe-
HHMs paBHOICHCTBYIOLIEH YCHJIHH B CXaToi
30He CeueHHA HaJ TPeIUMHOH (IJiedo BHYT-
peHHel mapbl Cui), onpeeNseMoe COriiac-
HO yKa3aHHAM 0. 4.16;
¥, — k03pduuHeHT, yyuThIBaoumi pabory pac-
TAHYTOTO GETOHa Ha y4yacTKe ¢ TpellMHaMH
H ONpenenseMbli COTNMACHO YKa3aHHAM
n4.17;
¥}, — Ko3bOUIMEHT, yUNTHIBAIOLIMIA HEPABHOMED-
HOCTb pacnipefernieHHA nedopMalmil KpaitHe-
ro CXaroro BOJOKHa OeTOHa MO THHE
y9acTKa C TpEIMHAMH H IIPUHHMAEMBIH paB-
HBIM:
I TAKEJIOro, MEIKO3E€PHHCTOTO H 1ETKOro
6eToHoB Kitacca B10uBbmme . . . ... .. .. 0,9

VIR JIETKOTO H NOPH30BaHHOIo GeroHop
KiaccaB7,SuHWDKE . . .. ... ... ..... 0,7

¥ — ko3 drument, onpenenaeMsi o opmyse
277);
& =x/ho — onpenensercs COrJIaCHO yKa3aHuaAM I1. 4.16;
v — k03ppHIHEHT, XapaKTepUSYIouMi ynpyro-
IIACTHYECKOE COCTOAHME HETOHA CXKATOH 30-
HbI ¥ npmmmaemmi PaBHBIM:

NPE HENPONOJDKHTEIBHOM HNeACTBHH HAIPY3KH —
K03 PUUHEHTY vopy = 0,45;

NpH MPOLOIDKHTCIIHHOM NeHCTBHE HArPY3KH — KO-
spdumHenty v;, onpefensemomy no T1abn. 31.

JIns u3rpbaemMbIX H BHEHEHTPEHHO CXKATHIX JJIEMEH-
ToB u3 TAXenoro Gerona npu M, < M, KpHBH3HY Ji0-
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MyCKaeTCH ONpefeliATh C Yy9eTOM PaGoTHl PacTAHyToro
6eToHa Hapl TpetiHHaMH 1O popMyTIe

F P [ G

MI'_MCFC 1 M

> n)
X, ~Mere | Mot
1 M.+ Nr
e — = ¥, ; 273
e ( ’)crc b1 Eb 1 red b2 ( )

<——1—) — KpHBH3Ha, onpefienennas no ¢op-
r
o wmyne (271) npu momente M,
paBHOM:
mis  H3ruGaeMbIX  37IEMEHTOB
Mg=M,;
[UIA BHELEHTPEHHO CXKATbIX 3jie-
MeHToB Mg = M, + Ny, ;
Vsr=Yo —@+T — pacCTOAHHE OT LEHTPA THKECTH
pacTAHYTOH apMaTypel JI0 OCH,
npoxonAmieHd yepes Haubonee yma-
JIeHHY10 SOPOBYI0 TOYKY (cM.
n.4.2);
M, — MoMeHT, onpenenseMblii COTIaCHO
1. 4.2 OT NONHOMH HArpy3KH, BKIIO-
qajollieil NOCTOAHHYIO, [UTHTENBHY IO
H KpaTKOBPEMEHHBIC Harpy3KH;
My — MOMEHT, NPH KOTOPOM pacTAHY-
TolH GETOH HaJ TpeuMHaMH Bbl-
Kmio4aercs H3 paboTel, onpenesnse-
Mblii 0 ¢popmyne (256), B xoro-
poii Y ymeHbimaeTcs BIOBOE IpH
ydere HNpOJOIDKMTEIBHOTO RefcT-
BUA NOCTOAHHBIX H JJTHTEJIBHBIX
Harpy3ox;
M., 7—-cmm4.2;
M, M;,, — MOMEHTbI BHEIIHHX CHJI OTHOCH-
TEJIbHO OCH, MNpOXOJsAlleH vepes
LEHTP TKECTH CeuYeHMA, COOTBET-
CTBEHHO OT paccMaTpHBaeMOH H 0T
MOJIHOM HarPY3KH;
%p1,¥p2 — CM. I 4.14; IpH HENPONOIKHTENB-
HOM JIeACTBHH Harpy3ku ¥y, = 1,0.
4.16(4.28) . 3Havenme § BomUHCIRETCH DO GopmMyme

_ 1 15+
= ot THE 15 15’ (274)
lOI.ta ’ ho

HO npunuMaercA He Gonee 1,0, npu atom eg/hy MpuHH-
Maetcst He meree 0,5,

JIna n3ruGaeMBIX 3JIEMEHTOB MOCJIEOHEE CNAaraeMoe
npasoit Yacty GopMynsl (274) nMpHHAMAeTCA paBHbIM
HYyTI0.

B ¢opmyne (274) Bepxuue 3HaKH NPHHHMAIOTCH
NPH CKUMaloWeM, a8 HIDKHHE — NPH PACTATHBAIOIIEM
ycumau N,

B dopmyne (274) :
B — xo3dduIMeHT, MPHHEMAEMBIl paBHBIM U1 Ge-
TOHa:
TEXKENOTO U JIETKOIO . . . . . 1,8
MEJTIKO3EPHRCTOTO . . . - . . . 1,6
MOPH30BaHHOTO . . . . .. .. 14



M,

] =———bh% Rber ; (275)
A=V (1 h'f ) 276
=¥\ ) (276)
Ky (B - )+ 25
9= P @m
__A4s Es
na= bhe Ej (278)
3uavense z BLITHCAACTCS 1O dopmyne
hf 7 +Eﬁ
PR
z=ho|l—-——|. (279)
2095+ E)

Iinx 3neMeHTOB MPAMOYTOJIBHOTO CeUeHHs H TaBpo-
BOTO CEUeHNsl C NONKOH B PacTAHYTO#H 30He B (popMyIibi
(276) u (279) BMmecto hf NONCTABAIOTCA 3HAYCHUSA
24’ wn hf— 0 COOTBETCTBEHHO NpH HaMUMH WA OT-
CYTCTBHH apma‘rypm s

Ecmm § < ——, 10 s H3ruGaeMbiX IIEMEHTOB TIpH

h0 '
95> ¢p,, THE O, = 2 (hofe - B)hla =02 save-
1o
2he
/
HMA Z ® —rl- OnpefenanTca npH &£ = —:——- Y=Yy,
0

a npu ¥y < ¥y, sHaueHms ¥y, &, z 1 —rl—- ONpeAeNIAnICH
Ge3 ywera apmarypni S . Ina nneueutpemio Harpyxes-

HBIX 3NemMeHTOB mpu £ <

h BONyCKaeTCA BCeraa
o

3m§m Y, E,zn Tl onpenenaTs 6e3 yvera apMary-
ppi S,

Pacuer c,wexmn HMEOIMX NONKY B CXKATOH 30He,
npr § < —L NPOU3BONMTCA KaK NPAMOYFONBRBIX MIH-
puHO#H bf

Pacvernas HIMpHHA NOMIKH bf ONpe/ieNACTICH COrJIac-
HO yKa3anusam in. 3.23.

IIna BHENEHTPEHHO CXKaTHIX 3NIEMEHTOB 3HavYeHHE Z
NOJDKHO BpHHHMAaThCA He Gonee 0,97e,,

4.17(4.29). Koadpduument ¢, onpemenserca 1o
bopmymne
1-95

Ve=1,25— 9} Op— , (280)

(3,5 — 1,80p) —%

ho

HO He Gosmee 1,0, npu 3TOM crieRyeT NpUHUMATS eg/ly =
> 1,2/9.

Ins n3raGaeMeIX 371eMEeHTOB NOCEHHUIA WIEH B Hpa-

Bo#i uacTH ¢opmynbl (280) NpHHMMAETCA paBHBIM

Hymo.
B popmyne (280) :
Y15 — x03OHIMEHT, YUHTHIBAIIMEA BIIMIHUE [THTENb-
HOCTH JCHCTBHA HAarpy3KH H NpHHMMAaeMbli IO
Tabn. 32;

_ Rbt,ser Wpl

b= T' (28D

Ta6bnuna 32(36)

Koadpdamaent ¢y npu
JUTRTENBHOCTD XeHCTBHR Knacce Gerona

HArpy3KH

B10=m numeilﬂ,s B HEXE

1. HempornomxaTentioe neficrsme
IPH apMaType KIIaccoB :

A-1L, A-IT1 1,1 0s

AL, Bp-l 1,0 0,7

2. NponomxurensHoe nelicrsme 08 06

HO He bonee 1,0;
amece Wpi—cM.m.43;
M, —cm.n.42.
4.18. KpuBH3H2 BHELECHTPEHHO PacTAHYTHX YleMeH-
TOB C MPOROJBHOR CWIOH N, MPWIOKEHHOR MeXTy
HEHTpaMH TsKECTH Iomagei apMatypsl S B S, Ha
YUacTKax ¢ HOPMaJbHbIMA TPENMHAMH B PacTSHYTOH
30He onpenensercs no popmysne s
1 _ Nllls Ne, < 'l’, + ";
E, A,

me zg=ho — 8'— paccTosuMe MeXOy NEHTPAME Ta-
XecTH Mnomane# apmarypsl § H

Tz EA; Z )’ 25

KO3hGQUIMEHTBI,  YUWHTHIBAIOUHE
pabory pacTaHyTOro GeTOHa cO-
OTBEICTBEHHO U apmaTypsl §
u S u onpenensemsie o dop-

MyJiam:
"; =1- ¢k

Ve Ve —

Nere R
v > (283)
I

N,
Ve=1-9—05, (284)

3necs ¥p — x03¢dumEent, NpHEHAMAEMbIE
PaBHLIM TIPH ACHCTBHH Harpy3KkH:

’
Neres Nere — ycHITHA, NDHTIOKEHHBIE B TOH XK€
TOUKe, 9T0 H cwia N, H COOTBerCI-
Bylolme 06pa3oBaHHI0 TPEIIMH CO-
OTBECICTBERHO B Gojiee H MeRee
PACTAHYTOM 30H3X CeqeHMA; 3Ha-
ueHnst Neyo ¥ Ncrc onpenensorcs

1o popmynam:
R Wpi
Nere = bl,:er pl

e tr

N, ! = M
crec rl_ eo
H npuEEMalTca He Gosee N; xpo-
M Toro, mpu 7 < e, 3Imavenme
Nyc npummmacrca pasabiy N,
B @PWMX (285):
Woi Wpl— 3navenua Wp), onpenesieHHbie COrACHO
1. 4.3 cOOTBEICTBERHO NI Gonee B Me-
, Hee pacTAHYTOH CTOPOH CCueHHs;
7,7 — PacCTOSIHMA OT MEHTPAa TKECTH NPHBE-
[IeHHOFO CeYenusi OO ARPOBHIX TOYeK,
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Haubosee yJaNEHHBIX COOTBETCTBEHHO
oT Gojiee M MeHee pacTAHyTOH CTOPOH
CEUEHUsA; 3HAYEHUA F U 7 ONpenessioT-
cq 1o ¢opmyne (242).

4.19. KpuBu3Ha BHElEHTPEHHO PaCTAHYTBIX 37IEMEH-
TOB C NpPONONbHON CWioil N, IpHII0XKEHHOM BHE paccTo-
AHUA MEXIY LEHTPAMH TSKECTH IUIOIIafe#t apMaTy phl
SuS,unpue, < 0,8hy onpenensiercsa MUHEHHOH UH-

TepHONALMEH MEXOY KpHBU3HON (Tl) , OIIpe/ieN eHHOM
I

no opmyne (282) npu &g = 0 (1. &. Npu ey = yg,, I
Yso — DacCTOsTHME OT UEHTpa TAXECTH IUIOIAaH apma-
Typhl S 10 LEHTPA TAXKECTH NPUBEIEHHOIO CEYeHUs) , U

KPHBHU3HOH (——rl—) I onpeneneHHoi mo ¢opmyne (271)

npu eg = 0,8 — Yo (1. €. ipu ¢p = 0,8h¢). Torna
3HAUEHHE KPUBU3HBI PABHO:

1 l) ( 1) ( 1) e
—={—) #|=] -] | —=—"— .86
r (r 1 rju r/i 08h0"yso( )
4.20. s 511eMEHTOB NpPAMOYIOJILHOIO CEYeHUsS C

CHMMETPHYHOH apMaTypoH, MCIHBITBIBAIOIMX KOCOE
BHELIEHTPEHHOe CKAaTHe, KPHBH3HBI BBIMHCIAITICA MO

dopmyne

L (—i-) 1. (287)

rae (—’,L) — KPHMBM3Ha, BbIYMCIIEHHAA KaK 1A MIOC-

9 KOro BHEUEHTPEHHOrO CXaTus COrnac-

HO mn, 4.15-4.17 B npennonoXXeHUH

ReACTBUA CWIbI NV C IKCLEHTPUCHTETOM

€9 B IUIOCKOCTH OCH CHMMETPHH ceue-

HHA X, TIPH 3TOM NPUHUMAETCA, YTO CH-

JIOBas INTOCKOCTb PAcIOIOKeHa MEXIy
OCBIO X ¥ IMarOHasbK CEYEHM;

¥g — K03 QUUMEHT, YUUTHIBAIOMMIA BIUAHUE

yIila HaKJIOHA CHJIOBOHW IUIOCKOCTH Ha

BeNMUMHY JedOopMauuit KOCOCKHUMAe-

MBIX 31IEMEHTOB M ONpefenaeMblil 0

dbopmyne
2 1+42a p,,
n 1+42a u,

h
X (2] 8-t - cosp) X
X

n .
X (5 - B); (288)
A yy
By = ;x ;o My = Asy ,

agech A, A sy — TUIOWAamM apMaTypsl, pacmoso-
XEHHON y IpaHM CeuyeHus, HOp-
ManbHOM K OCAM COOTBETCTBEHHO
X ¥ y, NP4 3TOM YIJIOBOH CTEp-
JeHb YUHTBIBAETCA KAK MpPH Bbi-
UMCIIEHHH [ix , TAK U [y

. hy ~ Pa3sMepeI CeueHUs B HANpaB/IECHHH

OCe#l COOTBETCIBEHHO X U )}

f — yron HakJOHa CWIOBO# IDIOC-
KocTH  (IUIOCKOCTH 3KCUEHTpH-
curera cunbl N) K IUIOCKOCTH
OCH X, paf.
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ITnockocth OepOpMHPOBAHHA COCTaBJifAeT C IUTIOC-
KOCTbIO OCH X Yrom <y, ONpeAensAcMblil H3 paBCHCTBA

I
—_ X
tgy = g ~—, (289)
[}’
e I, ly — MOMEHTbl HHEpLUMH NPUBENECHHOIO Ce-
YEHUS OTHOCHMTEJIBHO OCeH COOTBer-
CTBEHHO )} U X,
KpuBu3Hpl B IVIOCKOCTAX X U ¥ NpK KOCOM BHELCHT-
PEHHOM C)KAaTUM PABHBI:

1. 1 _
(5 )x= 5 cosy; (290)

1 1.
(5)y = siny, (291)

rae —i— omnpegenaercs no ¢popmye (287).

4.21(4.30). Monnas KpMBH3HA —rl— VIS yvyacTka ¢

TpelHHAMH B PACTAHYTOH 30He [OJDKHA ONpEAeNATbCH
no popmyne

,L = (F - (Lt @

rae ( — ) | — KpUBHM3Ha OT HeNpPOHOJDKHTENBHOTO
peficTBMA BCefl HArpy3iu, Ha KOTO-
PYI0 IPOM3BOMMTICA pacueT no medop-
MalyAM COTJIaCHO yKa3aHuAM n. 1.17;
( 1 )2 — KpHBHM3Ha OT HeNpOAOIDKHTENBHOIO
OefCTBUA NMOCTOAHHBIX ¥ [UTHTENbHBIX
Harpysok;
(—)3; — KpHBH3Ha OT NPOAOIDKHTEIBHOTO Aeh-
r CTBHA TOCTOSHHBIX M JHATENBHBIX
Harpysok.

1
KpusBu3ssi (%)1, (7)2 H (71—)3 onpenens-
1orcA no dopmynam (271), (272), (282), (286) u

1 1
(287), npu 310M ( - )i u( s ) 2 BBIMUCHIAIOTCA NIpH
3HAYEHHAX Yy B V, OTBEYAIOLIMX HEMpOMO/DKHTEIIBHOMY

. 1
HEACTBHIO Harpysk#, a ( + )3 — NpH @ U P, OTBeYalo-

IMX NPOAO/DKHATEIIBHOMY LEeNACTBUIO Harpys3kHu. Ecm

3HayeHus ( :— )2 ( ri ) 3 OKa3bIBalTCA OTPHLA-

TCJIPHBIMHY, OHH NPUHHMAIOTCA paBHbIMH HYIIIO.

Onpepenenue nporuGos

4.22(4.31). Ilporub f,,, oBycnoBnenHbid mepopma-
Medn u3riba, onpenenaerca no gopmyne

! _
fn = FMy () ax, (293)
(1]

rme M, — usrubaoumii MOMEHT B CEUEHHH X OT
[EHCTBUA eOMHUYHOH CHIIbI, NMPUITOXKEH-
HOM IO HanpaBJIeHHI0 MCKOMOIO mepe-
MEILUEHHA JIeMEHTa B CEYeHHH MO JUTHHe
nposieTa, A1 KOTOpOro olpenenserca
1 nporuo;
( r_ )y — MHOJHAas BETHYHHA KPHUBU3HBI YTEMEHTA B
CEUEHHH X OT HArpy3KH, NpPH KOTOpPOH
onpefenserca nporuo.



Ilpy onpenenenun nporuba B cepelMHe Nposera
¢dopmyna (293) moxer ObITh IpUBEAEHA K BULY

? 1 1
I = {( Yot (7)o *

12n? r
n/2—1 1 1
w6 2 [ GO at (P o]+
+(3n—2)(—rl——)m} , (294)
rae (-1—)(,)0 , — KDHBH3HbI J/IeMeHTa COOT-
r BETCTBEHHO Ha JIEBOi U Tipa-
(i) BOH ONOpaXx;
r 7(No
1 1
(—r—)( Iyis (7) (ryi+ — KPHBH3HbI JeMeHTa B Ceve-

HHH i, B CHMMETPHUHOM
1 .1

(—)m ceuenuu i (4ept.87) M B
r cepeqMHe NpoJieTa;

N — YeTHOE YHCIIO PABHbIX y4acT-

KOB, Ha KOTOpOe paspens-

eTcA TMpONET 3NeMeHTa;

YHCITO N PeKOMeHOyercA

[IpHHAMATDb He MeHee 6.

m '
X 1) .
1 1 L_’—-r-—‘\(” 2-1) R,’l .

O._\o

=

Yepr. 87. Imopa KpHBH3HBI B Kejge306eTOHHOM 3nEMeHTe
¢ NepeMeHHBIM MO THHE CeveHHeM

B ¢opmynax (293) u (294) KpHBH3HBI rl onpe-

pensotcs no ¢opmynam (269) u (292) coorBerct-

BEHHO [UiA YYacTKOB Oe3 TpEeIWMH H C TpEINMHAMH;

3HaK 1 NMPUHUMAETCI B COOTBETCTBMM C 3MIOpOH
r

KPHUBH3H.

Ilpu omnpepeneHHH NpOrubOB CTaTHYECKH HeoIpe-
ACTIHMBIX KOHCTPYKLMH PEKOMEHOYeTCs YUMTbIBATh
nepepacnpenesieine MOMEHTOB, BbI3BaHHbIX 0Opa3oBa-
HUEM TpEILMH M HeYNpYyTMMH epopMalMAMH OeToHa.

Inis u3ruGaeMspIX 3N1eMEHTOB NMOCTOAHHOTO CeuyeHHA,
HMeoNMX TpelMHbl, Ha KaXIOM YYacTKe, B Tpenenax
KOTOpOro H3I‘M63.I-OIILHI:I MOMEHT H€ MCHACT 3HAKaA,
KpHBM3HY [OINYCKaeTcs BBIYMCIATh [Ana HaubGonee

1T i m eyl |7
ln Yn
2
S
A ‘ =
Y Y T T BIAER; 2 T B, -
o QTS Bl
X N xE A '
N A
N
2 /2

HANpsOKEHHOTO CeYeHHsl, NPHHHMAsA ¢e A OCTaNbHbIX
CEYeHHUH TAKOTO Y4YaCTKa H3MECHSIOMIEHCA MpOTOpLUO-
HAIBHO 3HaueHUsM u3rubaroiero Momenta (uept. 88).

illml

AN
6)
N "

7
g

Yept. 88. Imopnl M3ruGaOUMX MOMEHTOB H KPHBH3HBI B Ke-
ne306eTOHHOM 351eMeHTe NOCTONHHOTO CeYeHHA

a@ — cxeMa paclioNnoXKeHUs Harpy3Ku; 6 — smopa H3rnGaommux
MOMEHTOB; 8 — 3MOPa KPUBH3HbLI

4.23(4.32, 4.33). lna usrubaeMbIX 3JIEMEHTOB NpH
. < 10 HeoOXOOMMO YYHMTBIBATh BIMSHHE MONEpeY-

HbIX CHJI Ha HX NMporu6. B 3ToM ciydae NonHblH Nporu6

fior PaBeH cymMme NpOTHOOB, OGYCIIOBIEHHBIX COOT-

BETCTBeHHO Jedopmaumei u3ruba f,, v nedopmammeit

casura f.

Hpom% fq » 00ycnoBneHHbId gedopMalMed COBHIa,
onpepensercs no gopmyne
l

fo =1 0, 7 dx, (295)

rae Q, — TolepeyHasa CWIa B CeYeHHH X OF
ACHCTBHA O HAMpaBJICHHIO HCKOMOIO
nepeMelleHHs e[IMHHYHON CHIIbI, IPHIIO-
XKEHHOH B CEYEHHH, i€ ONpEeNeNACTCA

nporu6;
Yy — HedopMauMsa cHOBHra, onpeaensemas
no dopmyre
195Q Yy
Tx = _—Exb_h—z‘ cre? (296)

sfgecb Q) — MONEpPeYyHasi CWia B CEYECHHM X OT Hed-
CTBHSA BHELLHEH HArpy3KH;
Vp, — KOIQDUIMEHT, yUMTHIBAIOLINIA BIMAHUE
IUTHTENIbHOM Mon3y4yecTH GeToHA M IpH-
HMMaeMslit mo T1a6m. 31; mnpu Hempo-
OOIKUTESIBHOM  [eHMCTBHM Harpy3KH
ﬂobz = 1909
G — mopaynb casura Getona (cMm. I 2.12) ;
— KO3(PUIMEHT, yYHTHIBAIOLIMA BIIMAHKC
TpellMH Ha pgedopmaumm cABATa H
NpUHUMAaeMblii paBHBIM:

Ha y4acTKax Mo AJIuHe JIEMEeHTa, I/Ie
OTCYTCTBYIOT HOpMalbHbie M HAKIIOH-
Hbl€ K MPOAONbHOM OCH 3IeMEHTa Tpe-
LMHBI . .. .. 1,0;

Ha yvacTKax, I/i¢ UMEITC TOJIbKO
HAaKJIOHHbIE K TNpPOAOJIbHOM OCH 3Me-
MEHTa TPELMHBI . . . . . 48;

Yere
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Ha YYaCTKaX, Iie MMEIOTCA TOJIbKO
HOpMaTbHble WIH HOpDMANbHBIE H Ha-
KJIOHHbIe K MPOROJIbHOH OCH 3JIEMEHTA

TpeluHn, — 1o hopmyrie

3E,1

Pere = __b_r_ed_(L)x’ (297)

M, r
amecs M,, — COOTBETCTBEHHO MOMEHT H KPHBH3Ha B
i CeYeHMH OT HArpY3KH, HpPH KOTOpOH
(T)x onpenenderca Nporub, NpH Hempomon-

KMTEJILHOM ee AeHCTBHH.
4.24(4.34). [Ina cwiolHbIX IUTHT TOJLUMHON MeHee
250 MM, apMHPOBAHHBIX IUIOCKHMH CETKaMH, C TpeLH-
HAMH B pacTAHYTOH 30He 3HA4YEHMA NPOrMGOB, MOACYH-
TaHHbie 10 ¢opMyne (293), yMHOXAIOTCA Ha KO3¢-

dumment ( —h—hl"f )2, npuxmMaemsiit He Gonee 1,5,
-

e hy — B MM.

Onpenenelne nponosHbIX fedopmampi

4.25. Omocutenbiibie AepopMaimn € (yITMHEHUA
WIH YKODOYeHHMsA) B HANpaBIeHWH INIPOJIONIBHOM OCH
MMEMEHTOB OHpeNIeNA0TCA ClHeAyIOMM 06pasoM.

1. OtHocuTenbHBIE JepopMalMH BHEIEHTPEHHO CXKa-
TBIX M BHEUEHTPEHHO PacTAHYTHIX 3JIEMEHTOB C OQHO-
3IHAYHOH 3MOPOH HallpsDKEHHH :

a) A BHELEHTPEHHO CXaThIX 31€MEHTOB WIA HX
OT[ENPHBIX YYaCTKOB — N0 GopmyIte

N Ne

t Yo; (298
ZVEbArea' 2VEb1red ° ( )

€0 =

6) AnA BHEUEHTPEHHO DPACTAHYTBIX JJEMEHIOB HIH
HX YYacCTKOB NI OTCYTCTBHMH TPelLHH — [O (opMye

N N
o= - ——b__ 4 02,
¥b, EbAred ¥Yby Eb Ired

(299)

B popmynax (298) u (299) 3Hak ,,;unoc” COOTBET-
ciByeT AehOpPMALMAM YKOPOUCHHA, 3HAK ,MHHYC’ —
BedopMalMaM yIUTHHEHUSA;

B) WA BHEUEHTPEHHO PacTAHYTHIX TEMEHTOB WM
MX YYACTKOB IpM HaMMuMM TpelH (T.e. WA oJe-
MEHTOB, YK43aHHBIX B 11 4.18),— 1o popMyne

’
_Esm Vst €gn (25— ¥5)
’

€0 = 300
0 : (300)
rae €g,,, — CpeOHHE BeNIMYMHbI YITHHEHMA apma-
el Typsl cooTBercTBeHHo S M S', ompene-
nsaeMbie no popMyam:
e = N(Z; _ e;) Ve
m 5
EgAzg
(301)
€gm = L ¥s
™ Edgzg Y

3pecs zg, Yy, ¥, —cm. 1. 4.18.

2. OrnocutenbHbie fedpOpMalMK HIrUGaeMbIX, BHe-
LEHTPEHHO CXKaThiIX M BHELEHTPEHHO pacTAHYTBHIX
WMEMEHTOB ¢ [ABYX3HAYHOH SMIOpOH HANpsKEHHE B
CedeHHH
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a) MIA 3MIEMEHTOB WIM HX OTHENbHBIX YYACTKOB,
He MMEIIHX TpemiHH B PacTAHYTOH 30He, — no dop-
MyJie

€ = % N + M‘pbz
2 l’EbAred by Eb Ired

IpaBuno 3HakoB 1O Xe, uro mua dopmyn (298)
u (299);
6) mnA yuacTKoB J1eMeHTOB, YKa3aHHMX B 1. 4.15,
HMEIOLIMX TPEIMHEI B PacTAHYTOH 30He, — 10 GopMyne
— €bmJYVs — €sm (ho - yx)
€0 = »
ho
THE €,y , €pyy — CPENHHE BETHUMHbI COOTBETCTBEHHO
OTHOCHTENIBHOTO YNJIHHEHMA apMa-
TYpH H OTHOCHTEJIBHOTO YKOpOUe-
HHA KpaiiHero CXarToro BOJIOKHa
GeToHa Ha yYacTKe MEXOY Tpel-
HaMH, onpefieJiaeMeie 1o popmymnam:

(o),

Yo- (302)

(303)

€on =

llJsz

z + £)bhoEyv
(ot §)bho 5305)
rne M, VY, Vp 2z, ¢ E—om
mi. 4.15—4.17; npasuno 3HaKOB —
cM. 1. 4.15;

B) A Y4yacTKOB BHENECHTPEHHO PACTAHYTHIX IJIe-
MEHTOB, YKa3aHHbiX B I. 4.19, — nuHelHONi HHTepnionA-
el MeXIy 3HAYeHHEM €g, ONpEdeleHHbIM No ¢op-
myne (300) npu e, = O (1. e. Ipu €9 = y,, ), H 3Haue-
HHMEM €¢, ompefeNeHHbIM No dopmyie 2303) npu
e, =08ho (1. c. mpu eg =0,8hg +ys0), TAE Yoo —
cm. . 4.19.

B ¢opmynax (298) — (305):

Yg — PaccIosiHHe  OT  pacCMarpHBaeMOro
BOJIOKHA [I0 LEHTPA TAXKECTH apMaryphl
S;

Yo — TO Xe, HO LEHTPa T/DKECTH IpHBeNeH-

HOTO CedYeHH;
@b+ ¥y, — CM. I.4.14; DpH HENPONONKUTENBHOM
OCHCTBHM HAarpy3ku ¢;, = 1,0;
v—cm.m. 4.15.

Hepopmamu €, omnpenenenHsic No dopmynaMm
(298) —(303), co 3HAKOM ,,IUTI0C’”’ OTBEYAIOT YKOpO-
YEHHI0, CO 3HaKOM ,,MHHYC"’ — yIMHEHHIO.

Ilpy OgHOBpeMeHHOM HEHCTBHH MOCTOSHHBIX, [JIH-
TEJIbHBIX H KPaTKOBPEMEHHBIX Harpy3oK MOpsIoK
BBIUMCIICHMSI €o AHAIIOTHYEH ONPeJeNIeHHI0 MOJHOH
KpHBH3HBI 10 1. 4.21.

4.26. Yxopouenue (y[IHHEHHE) JNIEMEHTOB Ha
YypOBHe paccMaTpMBaeMOro BOMOKHA ompefenieTcs

no dopmyne

n

al= % eoily (306)

i

IAe €o; — OTHOCHTeNnbHbie MNpPOJONbHBIE HedopMma-
IMH B CEYCHHHM, PAcIOJIONKEHHOM Mocpe-
QMHE y4acTKa JyTHHOH [;;
n — YMCIO YYacTKOB, Ha KOTOpble pa3buBa-
eTcA [UIMHA J7IEMeHTa.



NpuGmakeHtbie METONB pacueTa geOpMaLHii

4.27. IIporu6sl kesre306eTOHHBIX HM3rHOaeMbIX 3jIe-
MEHTOB H3 TsXKeNnoro OeToHa NOCTOAHHOTO CeYeHHA,
3KCIUTYaTHPyeMbIX IIPH HOPMAJIBHOH H TMOBBIICHHOH
BIAXHOCTH (BAXHOCTh BO3[YyXa OKPYXKalowmiei cpempi
cebilie 40 %), 3aBeOMO MEHBLIE Npee/IbHO JIONYCTH-
MBIX, €CJTH BBIIOJIHAETCA yCIIOBHE

1

- < )‘Iim ’

e (307)

rae Ay, — TPaHHYHOE OTHOLICHHE mponera K paGo-
Yel BbHICOTE CEUEHHS, MeHee KOTOpOro

npoBepka InporuGoB He Tpebyerca
(Ta6n. 33).
l
Ilpg — < 10 mporuGs! 3aBenOMO MeHbLIE Mpe-

h
IETIbHO [IOTyCTHMBIX, €C/IH BBIIONHACTCS YCAOBHE
(308), yunrbiBaiollee BIHAHHE AeOPMALMI CABHTa
Ha MpOTH6 J5reMeHTa:
) 1

18— < Ay

" he (308)

3HavueHust Ay, , OpuBeleHHbie B TaGn. 33, oTBevator

NPOJOKHTIEIbHOMY [EHCTBHI0 DABHOMEPHO paclpene-
JIEHHOH HArpy3KM Ha cBoOOAHO onepryo Ganky mpH

Ecnu npefenbHO HOMyCTHMble Nporubbr [ (cMm.

n. 1.17) menblue L swavennn A 1im Ta01.33 nomkHbI

ObITh YMeHbllleHs! B | —— : —— | pa3 (Hanmpumep,

y (200 ] )p (Hanpumep
1 1

npuy — = —— — B 1,5 paza, Ipy — = —— — B

PP T T 300 st PR T T 200

2 paza).

JIna cwioWwHpIX IIHT TONIMHONM MeHee 250 MM,
apMHpPOBaHHBIX IUIOCKMMH CeTKaMH, 3HaYeHHA Ay,
YMEHbUIATCA HejleHHeM Ha Ko3¢QHHMEHT, yKa3aH-
HBbli B 1. 4.24.

M pumedaHH e 3HaUEHUS Ay, MOTYT GBITH YBeJIHYEHB
B CeAyIONHMX Clyyaax:

a) ecnu nporu6 onpedensiercad or NeHCTBHA MOMEHTa M,,
COCTABIIAIOILETO YacTe MONHOTO MoMeHTa My, (nos.2-4

12651. 2), — YMHOXeHHeM Ay, Tabnm. 33 Ha OTHOLUEHHE
Myo /My ;
g) ec/ld Harpy3ka OTIMYaeTcS OT paBHOMEPHO pacinpene-

TIEHHOH — yMHOXeHHeM 3HaueHHR A, tabn. 33 Ha oTHOIUEHHE

“% ! Pyys TBE Py, — KOpdHLUMEHT, NpHHMMaeMBI# [0 Ta6m. 35

B 3aBHCHMOCTH OT CXeMBI 3arpyKeHH;

B) ec/id Oporu6 ompefienseTca oT COBMeCTHOIO HeficTBHA
KpPaTKOBPEMEeHHbIX, IMTeNbHMX H MOCTOAHHLIX HArpy3oK —
YMHOMEHHEM 3HaueHuH A, TaGn. 33 Ha kxoa(HUHEHT ¥, ,
onpepenfiemaii no popMmyie

Y = »
npenenbHOM nporube, paBHOM —2%6- . 1+ __I_W’_ (6 -1
Mior Tabnuua 33
3HaueHUA A, A ONpefie/leNns CIyYaeB, KOI/Ia NpOBepKa nporubos
Koaddm- 3JIeMeHTOB M3 TXeJIoro GeToHa He TpeGyeTcs, MpH 3HAYSHHAX Ma, PABHBIX
Ceuenna UMEHTRI
ef Pft 0,02 0,04 0,07 0,10 0,15 0,20 0,30 0,40 0,50
)
cynco| 2 17 14 12 10 9 10 11 i1
£ \ZANe nel IFT RN BT 10 9 8 8 10 11 11
22
s ¥V
=02 31 22 18 16 £ 10 _12 Ll_ _1_1_
b ¢ At N7 16 13 1 9 8 10 11 1
P 0
l"%.
s o 42 25 23 18 14 11 10 10 11
< pr=04; —_— — -_— - — — — — —_
A _ 25 17 15 12 10 8 9 9 11
s\\\' o
P I I T (X0 S CI S IR T N5 VA [ U B 18
& T P30 | 30 | T 14 12 9 9 10 11
— vft . o
<L _*
> 48 30 25 20 18 15 12 10 10
- ' & =0,8: —_ il -—_ —_— —_— —_— —_— — —_
As r er=08 153 | 2w | 18 15 13 | 0| 79 9 10
= 0
-
As S0 | 50| 2 [ 26| 23| 20 v | M) u |10
L Al BT 22 19 17 14 12 9 9 10
= 0
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ITpodoaxcenue raba. 33

Mpumedatn e 3HaueHHH
Kiacca A-ll. mox uepTolt — xnacca A-I

roe 6 — OTHOUICHHe RedopMauHH OT JMTeNbHOro feft-
CTBHHA HATPY3KH K AedopMalMn OT KpaTKOBpe-
MEHHOIO HeHCTBHA TO# e Harpy3KH, MpHHWMae-
Moe paBHbLIM IS 3JIEMEHTOB: HPAMOYTOJIBHOTO
CeueHHss 6 = 1,8; TaBpOBOIO CedeHMA C NONKOH
B CXaTtodl 30He ¢
NONKO# B pacTAHYTO# 30He 8 = 2,2.

= 1,5; TaBpOBOIO CeYCHHA C

3HaueHHs Ayjyy, U1 ONpefielIeHAA Cy4aeB, KOTNa mposepKa npornGos
Koaddu- 3NEMEHTOB U3 TsKenoro GeroHa He TpeGyercs, NpK 3HAYSHUAX Mo, PABHRIX
Ceuerus LHEHTHI
vrof | 0,02 | 004 | 007 | 010 | 015 | 020 | 030 | 040 | 050
_op:| B | LT | 14} 12 ¢ 10} 9 | 10 4 11 p 11
el BT 12 10 9 8 8 10 11 11
pf=0
sty e &t 2l 20 s | 13| 10| s |10 |un |1
. T 20 | 13 10 8 9 10 11 12
=TT N\~ pr=0
- 6
* S BB | | w8 |0 fn| o1
£ Lanadad BT 14 10 ry 8 9 10 11 12
pr=0
e | M B 16 ( 12| 10 | 10 o u
ITRRT | 23 17 14 11 9 8 10 11 11
b' = (,2
¢4
& o o | 4| 34 26 21 16| 15 | 11 | 10 1
':l, $IU0T | 33 25 18 14 12 9 8 10 11
A\ = = 0,6
s 55 44 36 26 20 17 | 14 1 [ 10
‘T% ITORT | a2 | 36 | 21 17 | 12| 9 9 9
P ¢ = 1,0
¢ ; aAs’
‘ (b= B)hp+ —= (b b) by A E
Ag = As ¢f = $fr = —— 3 HeE— .
bh, bh, bh, Ep

7;!,,", npuBedeHHbIe Hall YepToi, MPUMEHAIOTCA NPH pacyeTe 3eMEHTOB, aPMUPOBAHHEIX CTATHIO

1_ 1 (M,,, . Ml—thlbthbt,ser) (310)
r o EARG \ oq 11
rae ¢, sp — KOIQPUUKMEHT ¢, IPH HEMPOMOIDKHTEIb-

HOM [JEeHCTBHH Harpy3KH;
$11, 9,1 — KOIODUIMEHTBI 93 U @, TPH NPONION-

OIIPENEJIEHHE KPHBH3HBI

4.28. Ina u3rnGaeMpIX NIEMEHTOB H3 TAXKENOTO
6GeTOHa MOCTOAHHOrO CeveHWs, YKa3aHHbIX B 1. 4.15 1
3KCIUTYyaTHPYeMbIX MPH BJIKHOCTH BO3AYyXa OKpYXKaio-

1
wei cpenpl cBbillie 40 %, KpHBM3Ha — Ha yYaCTKax ¢
r

TpeLLMHAMH ONpefieNAeTCsA N0 hopMyTe
M — ¢, bh* Ry, o0y
1 ESA yhtz)

Iae ¢ , @, — CM. Tabn. 34.
Ilpu omHOBpeMeHHOM MAEHCTBHH NOCTOSAHHBIX, [UTH-

TeBHBIX ¥ KpaTKOBpeMEHHbIX HAarpy3oK KpHBH3HA
1
o onpenenserca no popMyine

(309)

1
r
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JHUTEJIBHOM [eHCTBHH Harpy3KH.

OIIPENNEJIEHHE ITPOI'HB OB

!
4.29. JIns n3ruGaeMbix 37I€EMEHTOB NIpH ;-? 10 npo-

rub f onpenenseTca ciedyowmM oGpasom:

a) [UIA 37IeMEHTOB IOCTOSHHOIO ceueHus, paGoraro-
mMX Kak cBOGOJHO omleprble WIM KOHCONbHble Oas-
Ku , — 10 hopMyIe

1
f= (_._ om P,
r m
1
e (»— — KpUBH3Ha B CEUEHMH C HauGONBIIMM H3-
m  rH6aruMM MOMEHTOM OT Harpy3KH, Npx

KOTOpOH OTpenensercs nporud;
Py — K03ODHIMEHT, IPHAKMAaEMBlIi o Tabu. 35;

(311)



TaGnuna 34

Koagpdu- KoabduumeHt ¢ Npy 3sHaYSHUAX 4 &, PABHBIX KosdpdmumeHT », NpH 3HAYCHUS 4 @, paBHBIX
LMEHThHI
0,02 | 0,03 | 0,04 | 0,05 | 0,06 | 0,07 | 0,08 | 0,10 0,13 | 0,15 | 0,17} 0,20 | 0,25 | 0,30 | 0,35 | 0,40 ) 0,45 | 0,50 | < 0,04 | 0,04—0,08 | 0,08-0,15 | 0,15-0,30 |0,30-0,50
o | ¥f
IponomkuTeNbHOE [CHCTBHE HATPY3KH
0,0 | 0,0 | 0,43]0,3910,36|0,34]0,32| 0,30} 0,28 | 0,26 | 0,23 | 0,22 | 0,21} 0,19 | 0,16 | 0,14 } 0,13 } 0,12} 0,11 | 0,10 | 0,10 0,07 0,04 0,00 0,00
00| 02 {049 046 |044]|042{041]0,39/037]}0,35)0,31]0,29]0,27}0,25}0,21)0,19 /0,17 /0,16 | 0,14 0,13 | 0,12 0,09 0,05 0,00 0,00
0,0 | 04 | 052|049 (047046045 (044 |042]040]|0,380,35}0,33}0,31 0,26 | 0,24 | 0,22 | 0,20 0,18 0,17 | 0,13 0,10 0,06 0,02 0,00
0,0 | 0,6 | 0,54}0,51]| 049|048 0,47| 0,46 | 0,44 0,43 | 0,42 0,39}0,37|0,35]| 0,31 |0,28 10,25} 0,23 0,22]| 0,20 | 0,13 0,11 0,08 0,02 0,00
00| 0,8 |0,56]|0,53]0,51]|049|0,48| 0,470,446 | 045! 0,44 (042 (0,40]0,38}0,35(0,32}0,290,27 0,25 0,23 | 0,14 0,12 0,09 0,04 0,00
00| 1,0 | 0,57 (0,54 ]0,52{0,51}0,50(0,49]|048/0,47 (046|044 |042|041]0,380,35]0,32]0,30]| 0,28} 0,26 | 0,15 0,13 0,10 0,06 0,00
0,2 00 {047 040036} 0,33]0,31| 0,30 0,28 0,26 | 0,23 {0,22{0,21}0,19}0,16 (0,14 {0,13|0,11{0,11| 0,10 | 0,15 0,12 0,08 0,03 0,00
04| 0,0 - 10420364 0,33}0,31}0,30|0,280,26 0,22 |0,21]0,20(0,1910,16 { 0,14 | 0,13 | 0,11 | 0;10( 0,10 | 0,18 0,16 0,13 0,06 0,02
06 00| — |043]037]|033(0,31|0,30}0,27]|0,25]0,22{0,21(0,20{0,18(0,150,14 0,120,131} 0,10{ 0,10 ; 0,20 0,19 0,17 0,09 0,03
08100 | - - 10,38 0,33]0,30| 0,29 0,27 | 0,24 | 0,22 { 0,21 0,20 | 0,17 | 0,15 | 0,14 | 0,12 | 0,11 | 0,10 0,10 | 0,23 0,22 0,20 0,12 0,05
1,0 | 0,0 - - 1040} 033|0,30( 0,29 | 0,27 | 0,24 | 0,22 | 0,20 { 0,19 0,17 | 0,15 { 0,14 | 0,12 ( 0,11 | 0,10| 0,10 | 0,25 0,24 0,23 0,14 0,06
0,21 0,2 ]051}|045(043]|040] 0,38 0,37]0,36 { 0,34| 0,30 | 0,28 | 0,26 } 0,24 | 0,21 | 0,19 0,17 | 0,16 0,14 | 0,13 | 0,16 0,13 0,08 0,04 0,00
04 | 04 - 10,53]049|0,47{0,45]| 043|042 0,39/ 0,37]0,35] 0,33 {0,30| 0,26 | 0,23 0,21 | 0,20{ 0,18} 0,17 | 0,20 0,19 0,14 0,07 0,03
0,6 | 0,6 - - 10,53}0,50{0,48| 0,46 | 0,44 | 0,41 0,39 | 0,38 | 0,36 | 0,34 | 0,31 | 0,28 | 0,25} 0,23 0,21 | 0,20 | 0,24 0,22 0,20 0,12 0,04
081 08 - - - |0,53]0,50| 0,48} 0,46 | 0,44 | 0,41 | 0,39 | 0,38 | 0,37 | 0,34 | 0,31 0,29 | 0,26 | 0,25 | 0,23 - 0,25 0,24 0,19 0,08
10 1,0 | - - - j061|0,53|0,50] 048] 045]| 043]0,40]|0,39 (0,38 0,36 {0,34 | 0,32]0,29| 0,27 | 0,26 - 0,26 0,25 0,20 0,12
HenponomxurensHoe AeiicTBHEe HATPYIKH
00 0,0 0,64 0,59 0,56 0,53 0,51| 0,50| 0,49 0,46 0,43 | 0,41{ 0,40} 0,37} 0,34 | 0,32{ 0,30( 0,28 0,26 0,25 | 0,17 0,14 0,09 0,02 0,00
0,0 0,2} 0,72( 0,66} 0,63} 0,61 0,59| 0,58 0,57| 0,56 0,53 | 0,51} 0,49 | 0,46 0,43 | 0,40| 0,37 0,35| 0,33| 0,31 | 0,21 0,18 0,11 0,03 0,00
0,0| 041076 0,69| 0,66{ 0,65| 0,63| 0,62 0,61 0,60] 0,59| 0,57] 0,56 | 0,53 | 0,49 | 0,46} 0,44| 0,41] 0,39 0,37 | 0,23 0,20 0,14 0,04 0,00
00| 06| 0,79{ 0,71 0,69{ 0,67 0,65| 0,64| 0,63| 0,63| 0,62] 0,61 0,60 0,58 0,55 0,52| 0,49| 0,46{ 0.44| 042 | 0,25 0,21 0,16 0,05 0,00
00} 08| 0,82 0,73| 0,70| 0,68| 0,67| 0,66| 0,65} 0,65| 0,64 0,63] 0,63 | 0,61} 0,58 ] 0,56} 0,53] 0,50| 0,48| 0,46 | 0,26 0,23 0,17 0,06 0,00
00} 1,0 0,84} 0,74| 0,71| 0,69 0,68} 0,67| 0,66 0,66| 0,66 | 0,65| 0,65 0,63 0,61 | 0,59( 0,56 0,54| 0,52| 0,50 | 0,27 0,24 0,18 0,07 0,00
0,2 | 0,0 |0,74 | 0,60 | 0,56 | 0,53 | 0,51 | 0,49 | 0.47 | 0,44 | 0,42 | 0,40 { 0,39 [0,37 | 0,34 |0,32 [ 0,30 | 0,28 0,26 { 0,25 | 0,28 0,23 0,16 0,07 0,00
04100 - |063]0,57]0,54}0,51]049]|047] 044042040 0,39 (0,37 |0,34 {0,32 0,30 | 0,28 0,26 | 0,25 | 0,35 0,31 0,25 0,14 0,03
06 00] - |081]0,59(0,54|0,51|049}047| 044 {042 |0,40 |0,39 |0,37 (0,34 j0,32|0,30|0,28] 0,26 | 0,25 | 0,36 0,39 0,32 0,20 0,08
081 00| ~ - 1063055} 051]049]0,47}044)0,42)0,40]0,39 {0,37 | 0,34 |0,32]0,3010,28] 0,26 | 0,25 | 0,45 0,40 0,38 0,25 0,12
1,0} 0,0 | - — |10,84}0,57]0,52|049|047| 0,44 | 0,42 | 0,40 | 0,39 (0,37 | 0,34 |0,32} 0,30 { 0,28 ] 0,27 | 0,25 | 0,50 0,46 0,44 0,29 0,15
021} 021079/ 067]063| 0,610,591 0,58 0,56} 0,55|0,52 0,50 | 0,48 |0,46 | 0,42 [0,39 | 0,37 | 0,35 ] 0,33 { 0,31 | 0,27 0,24 0,17 0,08 0,00
04 | 04 ~ 10,771 0,69 | 0,66 | 0,64 | 0,62 0,61 | 0,58 | 0,56 | 0,55 | 0,54 [0,52 | 0,48 (0,45 0,43 | 0,40 0,38 0,37 | 0,39 0,37 0,30 0,16 0,04
0,6 | 0,6 - - 10,76 | 0,70 | 0,67 | 0,65 0,64 | 0,61 | 0,58 | 0,57 | 0,56 |0,55 | 0,53 }0,50) 0,47 | 0,45} 0,43 [ 041 | 0,50 0,46 0,44 0,28 0,11
08| 08 - - - 10,76 | 0,71} 0,68 | 0,66 | 0,64 | 0,61 | 0,59 | 0,58 |0,57 | 0,56 ]0,53 | 0,51 | 0,49 0,47 | 0,45 - 0,60 0,57 041 0,21
1,0} 1,0} - - -~ {092]0,76 | 0,71 0,69 0,66 | 0,63 | 0,61 | 0,60 |0,58 | 0,57 |0,56 | 0,54 | 0,52 0,50 | 0,48 - 0,72 0,70 0,55 0,31
(b — b) hp+ aAgf2v (br-b) h A, Eg
; \pfz f f H ¢ﬁ = _I_—f_ s I 0= — —
<2 bho bhg bho Ep



IIp¥ CXEMe 3arpyKeHuA cBOOOIHO ONepToH WIH KOH-
conbHoM OankwW, He NMpHBeleHHOH B TaGn. 35, Mporu6
onpeaenserca no GopMynaM CONpPOTHBIIEHHA MaTepHa-
JIOB IIpH XXeCTKOCTH, PaBHOH OTHOLIEHHI0 HaHGONbLIEro
MOMeHTa K Haubonplueil KpuBH3HE;

6) ecnu nporu6, onpesieneH bl N0 MOONYHKTY ,,a”,
NpeBbiliaeT [AOIYCTHMBIH, TO A cnaboapMupOBaH-
Hbix iemeHTOB (1< 0,5%) ero 3HaucHHe PEKOMeH-
HOyeTcs YTOUHSTh 33 CHeT YueTa TNOBBIIEHHOH XKecT-
KOCTM Ha yuyacTKax ©Oe3 TpewMH MpH NepeMeHHOH
KECTKOCTH Ha YYacTKe ¢ TPELMHAMH; UIA CBOGOIHO
oneprsix GaOK, 3arpy’XeHHBIX PaBHOMEpHO pachpe-
HeneHHOH HAarpy3Koi#, 3T0 COOTBETCTBYET popmyre

REECEE

m m m,el

peral® » (312)

e Pepe — K03 bUINIEHT, TIpHHUMAEMbIi no
Tabn. 36 B 3aBMCHMOCTH OT OTHOLIEHHS
1 M., /My Mgy —cM. 1. 421 4.3);

(—) — KpMBHM3HA B CeYCHMH C HauGombilMM
m,el MOMEHTOM, ONpenelieHHa# KaK iA
ciomoro rena no gopmyne (270), o1
Harpy3kH, IpH KOTOPOH OmNpefensierca
npory6; nomyckaercsa 3HaueHue [,,4 B
¢opmyne (270) onpemenATs Kaxk WA

BeTOHHOTO 3MIeMEHTa.

JnA MHBIX CXeM 3arpyxeHus Bemuuusa [ MOXKer
GbiTh ONpeneneya no gopmyne (314) ;

B) IIA M3rnbaeMbiX FIEMEHTOB ¢ 3aIICMIICHHbIMK
OnopaMu nporuG B Cepemuie NPoJieTa ONpeenaeTca 1o
dopmyine

f= (—l—-) Pm — 0,5 (—1-) +(—1—) x
" Im " Ao T Ano
()

1
rae ——] — KpHBH3HBl JJIEMeHTa COOT-
T /m, BercreHHO B cepeauHe Npo-
fieta, Ha JIeBOH H MpaBOH

ghyy
r (l):) r 4l OUOPEX;

P — KO3bdHIMEHT, onpenmense-
MblH mo Tabn. 35 xax mus
cBoBojiHo oneproi 6anky;

T) IS EMEHTOB NMEPEMEHHOrO CeueHus, a TAKXKE B
Tex ciyvasx, korpa tpeGyerca Gonee TouHOe, YeM IO
dopmynam (311) u (313), onpenenetine npornGos, a
CaMM 371eMeHTbI H Harpy3Ka CHMMETPHYHBI OTHOCHTEIb-
HO CepelMHBI NpoleTa, NporuG onpepensercsa mo ¢op-
Mmyrie

(313)

Ta6nuna 35
CxeMa 3arpyXeHnt Kosdpumment Cxema 3arpyxeHus Kos¢pdumpient
KoHconLHOH Sanxn Pm cBoSonmo oneproli GaxH Pm
ZEARERTARTNN] 1 3
/ 2 4 F3 48

AN
U S
l -

ANSN\X
o‘l
~ln
e

w

|
v-'.
S ——

¥

p"uMl + pszﬁ *...

Npumeuanue. [IpH 3arpyxeHHn 3NleMeHTa O/IHOBPEMEHHO IO HECKONBKHEM CXeMaM Py, = (rne
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l( )y —KPHBH3HbI COOTBETCTBEHHO

Ha ONOpe, Ha PACCTOAHUM —é— {
’ (T)m OT ONOpbl, HA PAaCCTOAHHH

1
TI OT ONOPHI M B CepenuHe

———
LI:A
~

TIpoNeTa; 3HAYCHWA KPHBH3H
DOJICYATHIBAIOICH CO CBOMMM
3HAKAaMHU COIJIACHO 3MiOpe
KPHBH3H.

B ocranbHbix ciyuasix nporu6 B cepefHe NponeTa
PpeKoMeHyeTcs onpefensats 1o dopmyne (294).

Bxouawme B popmynnr (311) — (314) 3Havenna
KPHBH3H olpenensiorca no dopmynam (271), (272),
(282), (286), (309) n (310) mpy HanHYHM TPEIMH B
pacTaHyToil 30He M TO dopmynam (269) u (270) —
HpH KX OTCYTCTBHH.

JIns CIOIHBIX IUTMT TONIUMHOK MeHee 250 MM He-
06XOA¥MO YUHTHIBATh YKa3aHus m. 4.24.

4.30. [ina koporkux 3nementos (I[/h<10) mo-
CTOSIHHOTO CeueHHsi, paboTalolmx Kak CBOGOMHO omep-
Thie GankM, MpOruG BHINMCIAETCA COrNacHo I. 4.29 u
YMHOXaeTcA Ha KO3QOHIUMEHT £, YUMTBIBAIOUMA
BnuAHMe fedopmaimit casura. KoadpduumeHt £y onpe-
nenserca no ¢gopmyne

h 2
pg=1+—L (7—> G15)

Pm

me ¢, = 0,5 — fpH OTCYTCTBHH KaK HOPMAIBHBIX, TaK
H HAKJIOHHBIX TPELUMH, T.e. IPH BHINON-
Henuu ycrioBHii (233) u (248);
¢q = 1,5 — NIpH HATHYMY HOPMATBHBIX WITH HAKIIOH-
HBIX TPEIHH;
P — cMm. TaON. 35.

IpuMepn paceTa

Tipumep 57. Jano. xene3oGeToHHas IIHTA ePeKphi-
THA TPAXIAHCKOTO 3[0AaHHA NPAMOYTOJbHOIO CEuYeHHs
pasmepamu h = 120 MM, b = 1000 MM, ko = 105 mum;
nponer [ = 3,1 M; GetoH TaKesnbid knacca B25 (Ep =
= 2,7 -10° MIla; Rps ser = 1,6 MITa) ; pactanyTas ap-
matypa knacca Al (Eg = 2,1 - 10° Mna) IO
ee nonepeuHoro ceueHHs Ag = 393 MM2 (5 @10);
[OJNHAA PaBHOMEPHO pachpeneNieHHas HarpysKa q,,, =
=7 xHfM, B TOM umCIIE ee YacTb OT MOCTOSAHHBIX W [UIH-
TeNBHBIX Harpy3ok ¢; =6 kxH/M; nporu6 orpamwum-
BAETCA ICTETHYECKUMH TpeOOBaHUAMM.

TpebGyerca paccyuTath IWIATY 10 AeHOPMALHAM.

Pacuer. OmpenenmuM HeoGXOOMMOCTh  pacyera
WHTbI N0 AedopMal|AM cornacHo n. 4.27:

A, 393

u= = =0,00375 ;
bhg 1000 - 105
E, 2,1-10°
a=pu—=0,00375 ——=0,0292 ;
e OO e

M, . = = 5
tot 8 8
2 6-3,1°
Ml=—-——ql =—=T72xH-M
8

M3 1abn. 33 mo pa=0,029 n Vr = ¢ . =0 Haxomum
Nim =21. Tax kak h <250 MM, 10 Ay, KOPPEKTH-

h 3
pyeMm myTeM IeneHHA Ha K0P OHIHEHT ( a > 7) =
o—
( 105

3 21
05 7 =1,23<15. Torma Ay, = =
=17,1.

1 23
YuuThIBas NpHMeYaHHe K M. 4.27(cnyt|ai ,,a”),umeen

M 8,4
Nim = 17,1 —2'=17,1 — =20.
M, 7,2

3100
o5 = 296 > Nim = 20,
pacyer no pedopmalpam He0OX0IuM.

Onpenen¥M KpHBHM3HY B cepefmHe NpoJiera OT Mei-
cTBHMS MOMeHTa M, (Tak Kax Nporu€ orpamuuMBaeTcA
3CTeTHYECKHMH TPeGOBaHHAMH ).

MpuxumaeM Ge3 pacueTa, UTO MEMEHT HMeEET Tpe-
LUMHBl B PACTAHYTOH 30HE, B CBA3M C YeM KPUBH3HY
onpegenum no popmyne (309).

U3 1a671. 34 mo pa=0,028 1 ¢ = ¢f; = 0 Haxopmm
3HaveHHA ¢; = 0,393 u ¢, =0, IOf COOTBETCTBYIOLIHE
NPOIOJKHTEIPHOMY [eHCTBHIO Harpy3KH.

Mockomky i—“ =

AN M, — 02bh* Ry 50 -
' Im 12 Er“:h%

7,2-10% —0,1-1000-120° - 1,6
= =1,35-10"% 1/pam.

0,393-2,1-10° - 393 - 105>
Mporn6 ompemenum cornacHo 1L 4.292, upHHEHMAan,

cornacHo 1a6n. 35, p,, = % :

——1— = . _5-—5— =
fd(r )mpmﬂ 1,35- 10 e 31007 = 13,5 mm

Tak kxak A <250 my, nonHbif nporu6 pasen f=

=13,5 - 1,23 = 16,6 MM, uro Gombuie HpemenTsHo IO-
MyCTHMOTo Mnporu6a 200 200 »
(cMm. 1a611. 2).

Hockonbky ut = 0,00375 < 0,005, cornacuo u. 4.296
yTouHHM 3Havenue f mo ¢opmyne (312). Mas storo

BBIYHCITHM BEJTMUHHB 1 M.
mel
Tak kax paccunrTbiBaeTca  cnaGoapMHpPOBaHHBIH
anement (1< 0,01),1,,4 v M_,, onpenenum Kaxk mis
GeTOHHOrO ceveHnsa (cM. M. 4.2 1 4.3):

bk 1000 -120°

I = =
red 1) 12

= 144 - 10° mm*
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M, =0,292bh*Ry, ¢0p = 0,292 - 1000 - 1207 - 1,6 =
=6,73-10° H - mm;
¥p, = 0,85 (xak ansa 1Axenoro Gerona) ;

7,2-10% 2

My, -
0,85-2,7-10% - 144-10°

(L) - -
r m, el V’bebIred

=044 10°° 1/mm.
Kos¢ppuiment p,,. onpenemum no T1abn. 36 mpu

M,, 673
ST =2 = 0801; p,,, =0,042.
M,,, 840

), (D, e

= {1,35—5— _ (135 —0,44) 0,042] 1075 - 3100% =

48

=9,84 MM,

C yyeroM NONpAaBKM Ha Myl BBICOTY CEYCHMA
(h<250 mm) f=9,84 - 1,23 = 12,1 MM, 4yTO MeHbIlIe
IpefeNbHO HOMYCTUMOro nporuba /= 15,5 MM.

Iockonsky I/h > 10, BnusHueM gedopMalnii ciBH-
ra npeHeGperaeM.

TMpumep 58: Jano: purens nepexpuiTUA OOGUIECTREH-
HOTO 3[aHHA NpPAMOYTONBHOIO CEUEHMs pa3Mepami
b = 200 mm, h = 600 mM; @ = 80 MM; nponer purens
1=48 M; GeroH Taxenslii xiacca B25 (Ep=2,7%
X 10* MIla; Ryt ser = 1,6 MIla) ; paGouas apmarypa
knacca A-III (Eg=2 - 10° MIla), miomans ee morme-
pedHoro ceveHnsd Ag = 2463 mm® (4 P 28); nomHas
PaBHOMEDHO  pacnpefie/ieHHas Harpyska .,
= 85,5 xH/M, B TOM uHcne €e YacTb OT NOCTOSAHHBIX H
DATeNbHBIX HArpy3ok q; = 64 xH/M; nporu6 orpamu-
YMBAETCH ICTETHYECKMMH TpeGOBaHMAMH; BJIKHOCTD
BO34YXa B nioMelueHuH cpbie 40 %.

TpeGyerca paccHUTaTh PHrens No AebopMaIMAM.

Pacyer. OnpesenvMm HeOOXOOMMOCTb pacuera Mo
nedopmaimsm cornacHo m. 4.27.

ho = 600 — 80 =520 Mm ;
A, 2463

=—5 = = 0,0238;
= Bhe ~ 200-520
E, -10°
pa =y = 0,0238 =0,176;
E, 2,7-10*
P 855-48°

M, =-Htot - L 246k - w;

8 8
2
M= ol _ 6448 _ g4

8

Tax xax I/h = 4,8/0,6 = 8 <10, HeO6XOOUMO Y4HTBI-
BaThb BIMsIHME Nedopmaluit CIBATA Ha TpOrK6 snemMeHTa:
l/hy = 4,8/0,52 = 9,3. TTlo 1a6n. 33 npu pa = 0,176
;= ¢p = 0 HaXOmUM Ajjy = 8.
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! 18'1" 34 18_ 4 Mtot_
7t .-};:—9, -_'9,3 =11,24> N, ) =
246
—-8—1-82-—-]0,7,

T. €. pacyeT no aedopMauHaM Heo6X0oUM.

Tockonpky u = 0,238 > 0,005, cornacuo n. 4.1 Kpu-
BH3HY ONPENEIIHM C YUYETOM HATMYHA TPEUHH B pacTs-
HyTo# 30He. Tak Kkak NporuG OrpaHUYHBAeTCA 3ICTETH-
YeCKHMH TpeGOBaHHSAMH, pacyeT NPOU3BOIMM Ha JeficT-
BHe MomeHTa M;. KpuBu3Hy B cepenmHe mnpornera
—rl— BbIHCIMM 1o GpopMmyne (309).

m

Ilo 1a6n. 34 npu ua = 0,176 u =0 = 0 HaxoaMM

¢ =0,206H ¢, =0.

(_1_) - MI“pzbthbt,ser -
r/m o1 Eg A Yy

_ 184-10° — 0
0,206-2-10° - 2463 - 5207
HNosnusiii poru6 onpepenum corsiacHo mm. 4.29a
4.30 ¢ yuetom BnuAHMsA Aedopmaimit casura. CorsracHo

Ta6m. 35, Pm =K— .

h)2_ 1,5-5 (06)2 _ .
() < radess o8]

=0,671 1075 1/mm.

Q,
=1+
Pa P 48

= —1_. 2 = - 5 2
r <r )mpml Pg =0,671-10 28 4800° - 1,225 =

197 < 1 4800 4
MM ST T 200 MM
T. €. Mporu6 purens MeHsille MPEHAENbHO JOMYCTHMOLO
(cMm. 12611. 2).

Tpumep 59. Jarno: xene3obeToHHaA IUINT2 NMOKPBHI-
THA C pacueTHBIM HpONeTOM 5,7 M; pa3Mepsl NOmepey-
HOTO CeYeHHA (1A MONOBUMHBI CeUeHMsl IUTHTBI) —
no uepr. 89; Oerom nerxuii knacca B25 (Ry o, =
=18,5 MMa; R, ;, = 1,6 Mlla), mapiu no cpensieit
miotHocry D1600 (£, = 16,5 - 10° MIla); paGouasn
apmatypa knacca A-Il (£, = 2,1 - 10° MIla), momass
ee ceuenus A = 380 M2 (1222); mocrosmHas H
IMTeNbHAA pPABHOMEPHO paclpefieNleHHble Harpys3Ku
Ha Ty q;=8,75 xH/M; Nporu6 MWIKTH OrpaHHuH-
BaeTcsA ICTeTHUeCKMMH TpeGoBaHHAMM; NOMeIeHHE,
IepeKpbIBAEMOE INIMTOH, HMEET HOPMATbHYI0 BIIaX-
HoCTb Bo3ayxa (4075 %) .

Tpebyerca paccuMTaTh WIMTY NO AeHOpMaLMAM.

L 730
95
128922 A-I 818
=] L
< 3
" 5 N
2 MR
NE
8
65 8

Yepr. 89. K npumepy paciera 59



Pacuer. MOMEHT B cepeMHe IDMTHI OT NOCTOSAH-
HBIX M JUTHTENBHBIX HATPY30K IJIA NONOBHHLI CeYeHHA

paBeH:

P 8,750 . 5,73
M= 4 =

8 2-8

N3 vept. 89 nmeem: I;o =300 — 313269 mwm;
b= (95 +65)/2 =80 mm; by =730 Mm; hp = 30 Mm.

Tlockonbky mpuGIMIKeHHBIE METOAbI pacuera Mo fe-
dopmamuaM He OTHOCATCA K KOHCTPYKIMAM U3 JIerKo-
ro GeToHa, pacyeT KPHBH3HbI NPOH3BOIMM IO GopMy-
7naM 0N, 4.15—4.17 xax misg 3neMe|;§%n ¢ TpeuMHaMH
B pacTaHyToll 30He (H bhe  80.269 0,0176 >
>0,005, 1. e., cornacio m. 4.1, B pacTaHyTOif 30HE
HMEIOTCA TPEILMHBL) .

OnpepmelumM KpPUBHM3HY IUMTHI B cepeMHE MporeTa
no dopmyire (271) . MomenT M Hipu BefiCTBHN NOCTOSTH-
HBIX M JUMTeNBHBIX HArpy3oK pasen M =M =
=178 xkH M.

OTHOCHTENIBHYI0 BBICOTY CXKATOM 30HbI GeToHa £ Ha-
xomuM 110 hopmyrie (274) . Jlns 3Toro BHMHCIHM BeJM-
YHHBI:

=17,8xH M.

17,8 - 10°
= M, = ! =0,166;
bh% Rb,ser 80 M 2692 . 18,5
[ 14
bs—b)hs (730 —80)30
bhy 80 - 269
A=y (1 y = 0,905 (1 0 ) = 0,855;
—¢,( " 2k, ’ 2-269 o
y| E 2,1-10°
po=—"— — =0,0176——~1—19;—=0,224;
bh, E 16,5 - 10

B = 18 (xak mia nerkoro 6eTOHa), MOACTABUB
KoTopbie B popmyny (274), nonywmm

1

B+ 1450 +)) -

10ua

= 1 =0221.

1.8+ L+ 50,166 +0,855)
100,224

Tak Kak z=o,221>—£’L=
0

£E=

30
269
OOJDKMM pacyeT Kak IjIA TaBpoBoro ceveHus. IDievo
BHYTPEHHEH Napbl CWI 2 onpeI,[eHHM no popmyne (279) :

—:‘L prt €
0
z=hy |} -—m@m@m—F
2(prt 9
30 4905 +0,221°
269 =251,1 mm.
2(0,905 + 0,221) J

Onpepenum ko3ddumment ¥ cornacto 1. 4.17. Jins
3TOro HaxomuM 1o dopmyse (246) semwamuy Wy, :

/ [
2(bs—b)h
g =280
bh

=0,112, mpo-

=269 | 1 -

ho 269 _
pp =2 0905 = 163;

AS
bh

E; ho
= o= po—=0,224 - 0,9 = 0,202;
b h

Wy = (0,292 + 1,5y a + 0,075 7)) bh? =
= (0,292 + 1,5 - 0,202 + 0,075 - 1,63)80 - 300? =
=5 160 000 mm>.

Kosddummenr o, onpenenum no dopmyne (281),
YWMTbIBad, UTO /1A H3ruGaemoro nemenTa M, = M:

o = Rpt,ser Wpr _ 1,65 160000

" M 178 - 10°

W3 1a6n. 32 umeem vy, = 0,8; ¥ = 1,25 — ¢y, =
=1,25-08-0464=0.879<1,0.

KpuBH3HY IUTHTBI B CepefyHe MpOJieTa OMpefe/umM

no dopmyne (271), npunumMan K03pPHIHEHTB ¥ =
=p;= 0,15 (cM. Tabn. 31) u Y = 0,9:

PR
r /m hoz ES‘AS ((pf'f' E)bhoEbV

_178-10° 0,879
= +
269 -251,1 | 2,1-10°% - 380

R 0.9 1
(0,905 +0,221)80 - 269 - 16,5 - 10° - 0,15

= 0,464.

=0,685 - 105 1/mm.

Tak xak Ifh =5700/300 = 19> 10, cornacho
n. 4.29, mporu6 f= f,,, KOTopkui onpenenum Mo dop-

myne (311). Cornacno TaGn. 35, g, = % .

= l —_ . -5_§_ 2 —
f (ﬁm oyl = 0,685 - 10525700

= 23,2W<ﬂ9= 28,5 MM,
200

T. €. IPOru6 IMTbl MeHbIlE MpPEReIbHO MONMyCTHMOTO
(cm. Tabn. 2).

5. KOHCTPYKTHBHBIE TPEBOBAHUA
OBHME NOJIOKEHHSA

5.1(5.1).IIpn npoexTMpoBaHUH GETOHHBIX W XKele-
306eTOHHBIX KOHCTPYKIMH M M3[esnd ms obecreve-
HUS YCITIOBHH MX 9KOHOMHYHOTO M KaueCTBEHHOTO H3ro-
TOBJIEHMs, TpeOyeMoii MONTOBEYHOCTH M COBMECTHOH
paboTsl apMaTypsl M GeTOHa Ha[JIeXXHT BLINONHATH
KOHCTPYKTHBHBIE TpeGOBaHH HaCTOALIETO pa3iena.

§.2. KoHcTpyKIMu  criefyeT HpHHHMaTh IpOCTOTO
ouepTaHHA. PeKOMeHRYeTCs HCHOMh30BaTh apMarTypy,
3aKJIa/iHble [NETAIH U CTPOMOBOYHBIE NETNH, BHINYCKa-
eMble B BHJIE TOBapHOH NPOJYKIMM MO HOPMAAM M
rOCyJapCTBEHHBIM CTaHAApPTaM. ApMartypy clemyer
NpPOEKTHPOBATh B BHJE YKPYNHEHHBIX 671I0KOB M MpOCT-
PaHCTBEHHBIX KapKacoB WIS COKPAILECHWS BPEMEHM
yxnagku B dopmy (omany6ky) .

PacnanyGouHyio ¥ OTHYCKHyI0 NpOYHOCTb GeToHa
crepyeT Ha3HayaTh MMHMMAIBHO BO3MOXHOH Ij1s yCKoO-
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peHuss oBopora ¢opMm (onanyOkH) M HHTEHCHBHOIO
HCINONb30BaHU s IPOH3BOACTBEHHBIX IUTIOIATEH .

Heo6xomumo cTpemMHTBCA K yHHDHKAIMH apMaTy pbl
M 33KJIaNHbIX [EeTajleH B OTACIBHbIX KOHCTPYKHHAX M
HX CEepHAX, K HeGONBHIOMY WHCIYy pa3sHbIX MapoK H
AMaMeTPOB CTAJIH, THIIOB apMATYPHBIX JIEMEHTOB — Ce-
TOK H KapKacoB, WIAroB NpOAONBHBIX H MONEpeYHbIX
CTepXKHEH.

MHUHMMAJIBHBIE PABMEPH CEMEHMS JJIEMEHTOB

5.3(5.2). MunumanbHple pa3mMepbl CedeHHs GeTOH-
HBIX H XeJle306eTOHHBIX 37IEMEHTOB, OnpefeliAeMble H3
pacuera no OCHCTBYIOIMM YCHIHMSAM H COOTBETCTBYIO-
IMHM TpyImiaM NpefenbHbiX COCTOSIHUM, HOMKHBI Ha3Ha-
YaThCA C YYeTOM IKOHOMHYECKHMX TpeGoBaHHH, Heob-
XOMMMOCTH YHHQHKAIHHK onaTy6ouHbIX GOpM M apMH-
POBaHUA, a TakXKe YCJIOBHH DPHHATOH TEXHOJIOTHH H3-
FOTOBJIEHHA KOHCTPYKIHMA.

Kpome TOro, pasmepbl ceueHHs IJIEMEHTOB Kelle-
306€TOHHBIX KOHCTPYKIRiH HeoOXOmMMO NPHHMMATH Ta-
KHMH, yTo6bI cOBMIoNanMch TpeOOBaHHA B YaCTH PacHo-
JIOKEHHA apMaTypbl B CeYeHWH (TONMMHBI 3aILMTHBIX
cnoeB GeTOHa, PacCTOSAHUA MEXIY CTepKHAMH H T. 1I.)
H aHKEPOBKH apMaTyphl.

5.4(5.3). TonumHa' MOHONMMTHEIX IUIHT JOMDKHA
TIPHHHMATBHCA, MM, He MeHee:

ONADOKPHTHA . . . . . . . .. ... ...... 40
IJIA  MEKIYITOKHBIX NEPEKPHITHH KHTHIX
H OOINCCTBEHHBIX 30abmlt . . . . ... .... 50
DN MeXNY3TaKHbIX NepeKphiTHR MNPOH3-
BOJCTBEHHLIX 3/IaHME . . . . ... ...... 60
A IIHT M3 ferkoro GeroHa xmacca B7,5
HHHKE BOBCEX CITYYaAX - - - . - - . ., .. .70
MuHMManbHas  TOMUMHA COOpHBIX IUIHT HOJDKHA

ONipefleNiATbCA M3 YCIOBHA obecneueHusi TpeGyemod
TOJIIHHSB! 3ALMMTHOrO CIOSA 6eTOHA H YCIIOBHH pacriojio-
XCHHA apMaTypsi IO TOJMIMHE IUmMThl (cM. mm. 5.32—
5.41).

Pa3smepb! ceueHMil BHELEHTPEHHO CXKAaThIX 31IEMEHTOB
HOIDKHBI NIPMHHMATBCA TAaKMMH, YTOoOBI MX THOKOCTDH
lo/i B mobGom HampaBNeHHM, KaK NPaBHJIO, He NpeBbl-
ana:

IS Xene306eToRNLIX 3¢

MEHTOB . .. ... .20 040 ..200 (1A OpAMOYTONBHBIX
cevennit mpu I, /h < 60)

WS KOJNOHH, ABNAOIIEX-

CH 3MeMeHTaAMH 30aHmit . . . . . . 120 (upu I, /h < 35)
pns GerToHHBX 3JneMeHTOB . . 90 (And NpAMOYTONLEbIX Ce-
uermit mips 1y /7 < 26)
IFABAPHTH H OYEPTAHHUA

3JIEMEHTOB KOHCTPYKIHHA

5.5.Pa3Meppi COOpHbIX OETOHHBIX H XelIe306e¢TOH-
HBIX 3JIEMEHTOB ClieflyeT Ha3HauaTh C Y4eTOM rpy3o0-
HNOMbeMHOCTH ¥ raGapHTHBIX OTpaHHYeHHH TeXHOJIOTH-

! 3nech H falee mO TEKCTY BeNHUHHLI Pa3MEpOB CedeHHI,
TOJNUMHBI 3aMHTHOTO crnos OeToHa W [p., NpHBeleHHble B
HacTosmeM [IocOOMH, OTHOCATCH X HOMMHANBHBIM 3HAYCHH-
AM, Ha3HAYACMBLIM IPH MPOCKTHPOBAHWH H YKa3biBacMbIM B
qepTexax. OT ITHX HOMMHAIBHBEIX 3HAYeHHH BO3IMOXHEI OTKIIO-
HeHMS B HaType, He NpEBHIMIAIOIHME BEJMIHH, YKa3aHHBIX B
COOTBGTCTBYDHD!X rFOCYPApPCTBCHHBIX c’ralmaprmx, TEXHHYCCKHX
YCIIOBHAX M [IP-
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YeCKOro, TPaHCHOPTHOrO H MOHTaXHOTo 06OpyNOBaHUs
Ha 3aBOJIaX-H3TOTOBHTENAX H Ha CTPOHTEIIbHBIX IUTOMWA/-
Kax. B HeoOxomuMMBIX cTyuasx ciiefyer YUHTBIBaTh
BO3MOXHOCTb IIOObEMA KeNe300¢TOHHOTO M3JeNHA
BMecTe ¢ GopMoit.

5.6. Bo n3bexkaHne MOBPEXICHHH OT MECTHBIX KOH-
HEHTpalHH HaNpsKEHHH HpH pe3KOM H3MCHCHHH
HaNpaBJIeHHi rpaHeil u3genus (Haopumep, BO BHYTpeH-
HHX YITIaX) PpeKOMeEHOyeTCA HpemyCMATpHBaTh CMMATL-
ueHHMe OUEpTaHHA B BHIE YKIJIOHOB, pacOK HIM 3aKpyr-
JIECHM N0 BO3MOXHOCTH HeGOIBINOH BemMyMHbI (N0
50 mMm), ar06b1 He TpeGOBANIOCE MECTHOE apMAPOBaHHE
(uept. 90,4, 6, 6) .

Bo BHemmMX OCTphiX yrnax Bo w3bexaHHe OTKalbl-
BaHHsA GeToHa cieflyer ycTpaMBarh CKOCHI MM 33KpYT-
nexus (uepr. 90;2).
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Yepr. 90. 3axpyraesns n Gacku

4 — 3aKpyrneHHs B peGpucroil 1omTe; 6 — dacka mMexny non-

KOH H CTeHRKOH B TarpoBoil Ganke; 8 — coueramme dacku H

3aKpYDICHKA B y¥e depMil; 2 — CMATYCHRE OCTPOro yIJia B

pHrene; 0 — 3aKpy[IicHHsA B OTBEPCTHH [UIA NPONYCKa KOMMY-
HMKalW#, CTPONOBKH K T. -

5.7. OtBepcTuA B Xele300eTOHHBIX FEMEHTaX Ui
IpoNycKa KOMMYHHKAUHH, CTPONIOBKH H T. Il CIIEAYET
OpHHUMATh 10 BO3MOXHOCTH HeGOJBIIMMH H pacnona-
ratb B NpeaAciax s4ecK apMaTypHbIX CETOK H KapKacoB
TaK, 4To0bl He HYXHO ObUIO Depepe3aTh apMaTypy H
apMHpOBaTh [0 MECTy. YI/ibl OTBepCTHH KEJaTelIbHO
Aenars W1aBHbiME (YepT. 90, 0).

5.8.1lpu npoexTHpoBaHMM GeTOHMBIX B XKene300e-
TOHHLIX KOHCTPYKIMH MX OYepTaHHe CJICAyer NpHHH-
MaTh C Y9€TOM YCTpOHcTBa M cnoco6a HCHONb3OBAHHA

dopm (onary6iu) .



Hpu npHMenenrr (GOpM ¢ OTKHAHBIMH GopTamu
ouepTaHHe M3MeNns He JOIDKHO NpensTCTBOBaTh NOBO-
pory Goprta (uepr. 91, @) npu pacnanyGke.

Ilpy nNpHMeHEHMM HEpasbeMHBIX (GOpM IA BO3-
MOXHOCTH H3BJICYCHHA H3NCJHA H3 HHX OOJDKHBI Mpe-
AYCMATpHBATbCA TEXHOJIOTHYECKHE YKIIOHBI He MeHee
1:10 (uepr. 91, 6, ) . B cnyuae mpuMeHeHHs HepaszbeM-
HbIX GOpPM  C HCMOJb3OBAHHEM BHINPECCOBHIBAHHA
YKJIOH 0TDKeH GbiTh He Menee 1:15 (vepr. 91, 2).

Ilpu HBememreHHoH pacnanyGke ¢ obecnevyeHuem
duxcupoBannoro (Bo H3GexaHWe Hapyluenus GeTOHa)
BEPTHKAJILHOTO NepeMemetns GopMyIoillero 3j1eMenta
ocHacTkH ("ept. 91, 9, €) yxuoH gomkeH GbiTh He
menee 1:50.

Tlpu ucnons3oBaHH GOpM C OTHHM HENOIBHKHBIM
H O[JHMM OTKHIHBIM GOpPTOM [IA BO3MOXHOCTH BEpTH-
KaIbHOrO MNOAbeMa KOHCTpYKIMH IIpH pacnanybie
cnegyer nepexof, or Corbilled WIHPHHBI H3XENHH K
MeHbllleil [HampHMep, OT HIDKHeH NONKH K CTEHKE
(uept. 91, x)] NpHHAMATL IAaBHBIM LOJ YITIOM He
Metee 45 °. 10 TpeGOBaHNE MOXHO He YIHTHIBATH, €CITH
dopma cHaGxeHa BHINPECCOBHIBAWINEM YCTPOACTBOM
(gepr. 91, 3).

IlpuMeneline BHIMPpPECCOBLIBAHUA M HeMeEOJICHHOH
pacnany6ku [JOJDKHO COrNIACOBBIBATACA ¢ H3TOTOBHTE-
JIeM H3/IITHA.

a 1

-—

5.10. llpu nmpoeKTHPOBAHHH XKele306eTOHHBIX KOH-
CTpYKIMH, 0coBeHHO ¢ GO/blIMM HACHILICHHEM apMaTy-
POH, HEOOXOMMO YUYHMTHIBATDH CIIEHYIOIIHE XapaKTEPHC-
THKH apMaTypHBIX CTepXHe#H :

pa3Mepbl NONEPEYHBIX CEUCHHH CTEPXKHEH NepHOIM-
9eCKOr0 NpOduIIA ¢ YYeTOM HONYCKaeMbIX OTKIIOHe-
HMH OT HUX,

panMycsl 3aru6a CIepKHeH H COOTBEICTBYIONME
raGapHThI THYTBIX 3IEMEHTOB;

MOy CKaeMbIe OTIJIOHEHHS OT NPOEKTHBIX Ppa3MepoB
TIpH pa3MEIIEHHH CTepXKHeH CBapHBIX CETOK, KapKacoB,
3aK0IATHEIX AeTanel ¥ 1. .

5.11. lIpy mpoeKTHPOBAHMH THYTHIX CTEepXHEH Nua-
METpHl H yITIbl 3aru6a JOIKHBI OTBEYaTh TpeGOBaHAAM
1abn. 37. JlHa rHYTHX CTepXHed oNpe/esiaerca no
OCH CTEPXKHA.

TaGnuna 37
MuHEManbHEt puamMerp | MakcHManbapii
Knacc 3aru6a B CBeTy npH OHa-| yron 3aru6a,
apMarypst MeTpe CTepxad d, MM rpag
18 u mesiee | 20 1 Gonee
AL Acll, 2,5d 2,5d He orpanayes
mapku 10TT
A-lY 4d 6d 180
A-Il 6d 8d 90*
Bp-1 4d — He orpamauent

21:10

9 1\ 2
Bz 7 o
3 L/ :
74 | r !
2
8 1 2 5

2 [/
lll}lll/&ll/g

okj 1
3) 1
9 o, 6 o5
2 4

Yepr. 91. TexHONOTHIECKRE YKIOHBE

a - B dopMe ¢ oTKHIHBIMH GopTami; 6, 6 — B HepazbeM-

Ho#t dopme; 2 — TO xe, ¢ NpHMeHEeHHEM BLIIPECCOBIIMKA;

0, e — NpK HeMeMeHROH pacnanyGke; & — B POpME C TITyXHM

M; 3 — TO Xe, C BhIIpecCCOBHIKOM; [ — H3pemue;

2 — dopma; 3 — orTkmpHOH 60pT; 4 — BLINPECCOBIHK; 5 —
BKJIafNI; 6 — GOpMyIOIIAs paMKa

APMATYPA, CETKH H KAPKACHI
OrnensHEbe apMaTypHEIE CTEPXMEH

5.9. CopramMeHT apMAaTypHBIX CTepXHeR s xelne-
306eTOHABIX KOHCTPYKIW# NpHBefieH B NpWI. 4.

* Nonyckaerca 3aru6ath crepxun Ha 180° mpm cEMxenHE
PAacCueTHOIO CONPOTHBNEHHA PacTsxeHH Ha 10 %.

PasMepnl KpIOKOB It aHKePOBKH TJIafIKHX CTepX-
HeH apMaryphl JOJKHBI NPUHMMATECA B COOTBETCTBHE
cuepr. 92.

3d

6.25d /'q

-]

[ .

R N s +

0

Yepr. 92. PasMepsi KpioXoB H2 KoHnax crepanel resaxol pe-
Govedi apmMaTyps

CBapHpie coenuHeHs apMaTYphl

5.12(5.32). ApmaTypa K3 ropsveKaTaHo# CTamM
ITagKoro M NEepPHOIHYECKOro npoduned, TepMHYECKH
ynpourieHHo# cTamu kiacca AT-IIIC ¥ oGrIKHOBeHHOR
apMaTypHOH NPOBOJIOKH /IO/DKHA, KaK IPaBHIIO, H3ro-
TOBJIATECA C NPHMEHEHHEeM [UIA COeMHEHHs CTepXHeH
Mexny coBof KOHTaKTHOH CBapKH — TOUEUHOH H CThi-
xoBoi. Jomyckaercs NpuMeHeHMe IONYyaBTOMAaTHYEC-
KO# IyTroBO# CBapKH, a TaKXKe pyuHO# cornacko o. 5.18.

5.13(5.33). Tuns! cBapHBIX COEOMHEHHMI M CHOCOOBI
CBapKH apMaTyphl JOJ/DKHbI Ha3HauaTbCA C y4eTOM ycC-
JIOBHii IKCIUTyaTali¥ K CBAPHBaeMOCTH CTAITH, TEXHUKO-
IKOHOMHYECKHX MOKa3aTe/iel M TeXHONOTHYECKHX BO3-
MOXHOCTeH MpeANpHATHA-H3TOTOBHTENIA B COOTBETCT-
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BHH C YKa3aHHAIMM FOCYHNAPCTBEHHBIX CTaHIAPTOB M
HOpDMAaTMBHBIX HOKYMEHTOB HAa CBapHyi0 apMatypy
(Tabmn. 38).

Coennmenns, He MpeNyCMOTPEHHBIE NEHCTBYIOIUMMH
HOPMATHUBHBIMH [OKYMEHTaM#, [OMYCKAeTCA BbINON-
HATh- 0 paGouMM UYepTe)kaM, YTBEpXKEEHHBLIM B YCTa-
HOBJIEHHOM TOpsAKe.

CTBIKOBBIE COETIMHEHHUA CTepXKHEH MOryT IpemycMar-
puBaTbcsl 6e3 MpHMEHEHHA CBapKH C MOMOmIBbIO 06Xa-
ThIX OGOHM 110 COTTIacOBAHMIO C MPeANPHATHEM-U3TOTO-
BHTeNIEM.

5.14(5.34) . B 3aBOACKMX YCIIOBHAX MpPH H3rOTOBIIE-
HHH CBAapHBIX apMAaTypHBIX CeTOK, KapKacoB M COely-
HEHMH IO [UITMHE OTACNbHBIX CTCPXHEH CliefyeT mpHMe-
HATH TPEUMYILIECTBEHHO KOHTAKTHYIO CBapKYy — TOueY-
HYIO M CTHIKOBYIO (CM. M03. 1, 2 1 5 1abn. 38).

5.15(5.35). Ilpn MoHTaXe apMaTypHbIX H3[eNHi H
cOOpHBIX Kee300eTOHHbIX KOHCTPYKUMHA VIS COemH-
HEHMsA BCTBIK crepxHed nuamerpom 20 mm H Gosee
cliefyer HpelycMaTpuBaTh BaHHYIO CBapKy B HHBEHTap-
HbIX (CbeMHBIX) MEIHBIX MM rpaduroBsix ¢opmMax
(cm. mo3. 7-9 TaGn. 38), a TakXe BaHHYIO, BAHHO-
WOBHYI0 H CBAPKY MHOTOCIIOWHBIMH [IBaMH Ha OCTalo-
IMXCA CTA/IBHBIX CKoGax-Haknapkax' (cm. mos. 10—13
taGn. 38). Ilpu 3TOM B mNepBYI Ouepens MOIKHBI
NPHMEHATHCA MEXaHH3NpPOBaHHbIE CIOCOObI CBapKH
(cm. mos. 7, 8, 10, 12 ra6n. 38), oGecneunBatomme
BO3MOXHOCTb KOHTPOJIfi KauecTBa coenuHennid. Jlo-
MyCKaeTcs NpH CHEHHATBHOM OOGOCHOBaHMH CBapKa
BEPTHKAIbHBIX CTEPXHER MHOrOCIONHbIMH LIBaMH Oe3
IOTIONIHUTENIBHBIX TEXHONOTHMYECKHX 3JIEMEHTOB (CM.
no3. 14 ta6n. 38).

5.16. IIpoexTpoBaHie CBapHBIX CTHIKOBBIX COEIH-
HeHMit apMaTypsl ¢ NpHMeHeHHEM HHBEHTapHbIX GopM
¥ Opyrux GOopMylIMX 3JEMEHTOB INpPOH3BOAUTICH C
YUeTOM CIIeAyIOWMX TpeGoBaHuil:

a) pacCTOAHMA MEXIY CTHIKYEMBIMHM CTEPXHAMH, 2
TaK>Ke OT CTBIKYEeMBIX cTepxHel [0 Omwxajinie# rpanmu
XKeJe306eTOHHOrO JIEMEHTa JOJDKHBI Ha3HAYATRCA ¢
yu4eTOM BO3MOXHOCTH yCTaHOBKH (opMylonmmx 3ne-
MEHTOB M yHalleHHs HHBeHTapHbIX ¢opm. Pasmepsr u
cmoco6bl YCTaHOBKH HMHBEHTapHbIX (OPM CTaIBHBIX
CKOG-HaKJIAJIOK CNIeAyeT NPUHMMATh COTTIACHO HOpMa-
THBHBIN. JOKYMEHTaM no cBapxe. OGIuas IiMHa ByuTyC-
KOB [OJDKHA COOTBETCTBOBATh PAaCCTOSAHHMIO MEXIY
TPaHAMH CTBIKYEMBIX Xele306EeTOHHBIX 3JIEMEHTOB H
6b116 He MeHee 350 MM. PaccTosHMe OT TOPLOB CTHIKYe-
MBIX BBINYCKOB [0 TpaHeil 31eMeHTOB (C yueToM
3auMTbl GeTOHa OT MeperpeBa) NMPHHUMAETCs HE Melee
100 MM (ueprt. 93,2);

6) pacnoNnoXeHHe CTBIKYeMbIX CTEPKHEH IOMXHO
obecneydBaTh BO3MOXHOCTh BBOJA 3EKTPoOIa MOX yr-
nom ue Gonee 30° k BepTkanu (uepr. 93,6, 6) ;

B) 3a30pPbl MeXTY CThIKYyeMbIMH CTep>KHAMH IIpH [Ty~
roBO# BaHHON CBapke MOJDKHBI BbINOJHATLCA B COOT-
BETCTBHM C TpeGOBaHMAMM rOCYHApCTBEHHbIX CTaHjap-
TOB H HOPMAaTHBHBIX HOKYMEHTOB IO cBapke. [Ipu 3a-
30pax, NpPEBBILANIMX MAaKCHMANbHO [OMYCTHMBIE,
COeIMHEHME CTepXKHeH RONMyCKaeTcA NPOU3BOMUIbL C

! Croba-Haiaika — MNOHONHHTENbHAA KOHCTPYKTHBHO-
TeXHOJIOTHYeCKas [eTanb, BOCHPHHMMAWOIIAA YacTh OCeBOH
Harpy3KH, IIOLIaNb CeYeHHs KOTOPOH COCTaBNsAeT He MeHee
50 % WioIANK CeueHHS CThIKYEMBbIX CTepXKHefi.
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MpHMEHEHHEM [IPOMEXYTOUHOTO UIEMCHTA — BCTAaBKH
H3 apMaTypHOTO CTEPXHA TOrO XKe MHAMEeTpa M KJacca,
YTO H CTHIKYeMble CTEPIKHH.

a)
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Yepr. 93. [lyrosas BanHas CBapKa BHIYCKOB aPMATYpPH

@ — CTHIKOBOE COeOMHeHMe CTepXHeH; 6 — rOpH3OHTAIBHBIN
CTBIK; 6 — BepTHKAJBHLIA CTHIK

5.17. lna coenuHeHust MexXOy coGoil cCTepXHEBOH
apmarypel guamerpom 10—18 MM npu MoHTaxke, a
TAKXKe VIS COC[HHEHHs CTEPKHEBOH apMarypsl ¢ cOp-
TOBBIM MpPOKAaTOM (3aKJIAHBIMH [ETANAMH) WIH C
aHKEPHBIMH M 3aKPeIUIAIOHMMH YCTPOACTBaMH [OKHA
NPUMEHATHCA PYUHasd AyroBas CBapKa NPOTAXKEHHBIMH
weamu (cM. 1o3. 15 u 16 Ta6n. 38 u nos. 1 1abn. 53).
TIp# NOHIDKEHHBIX TPEGOBAHHAX K HPOUHOCTH COEMH-
Henun (He Gonee 50 % NPOYHOCTH CTHIKYEMOTO CTEpX-
HA) [OMYCKaeTCs CBapKa CTEPXHeH JHAMETPOM 8 Mm.
CBapka cTepkHe#l NPOTAKEHHBIMM IIBAMH TpH [Ha-
MeTpax 20 MM M Gonee nomyckaerca NpH COCUHATPHOM
oBocHoBaHKH.

5.18.TIpn orcyTcTBHM 060OpYHOBaHHA UIA KOHTAaKT-
HOH CBapKH JOIyCK4eTCA NMPHMEHATh TYTOBYIO CBapKy
B CIIEAYIOIMX CITYYasX:

a) JUIA COeNMHEHHs IO [JIHHE 3arOTOBOK apMatyphl
nxamerpom 10 Mm 1 Gontee (cM. mo3. 15 u 16 Tabn. 38);

6) mpH BBINOJNHEHHH KpPEeCTOOBPa3HbIX COENHHEHMI
apMarypHBIX CETOK C HEHOPMHMpPOBaHHOH NPOYHOCTBIO
(cM. . 5.19 1 no3. 3 1abn. 38) ;
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TaGnuua 38

OG6o3Hayenue Ionoxenue Knacc Huamerp
COeMHEHMA MO CTepxHek (mapka) CTepxHeH,
Cnoco6 ceapk | TOCT 14098-85 [pH CBapKe apMaTypHO# MM CxeMa KOHCTYKIMH COeMHHEHHA JononHUTeNbHbIe YKa3aHH
HoMmep nosuuuu cramm
Tabn. 1 CH 393-78
KpecrooGpa3sHbie coeAUHEHUA
1.KoHTakTHasd To- K1 TopuzoHTansHoe A-l 6-40 t
yeunas  HBYX 1A (BO3MOXHO Bep- A-ll 10-40 d I d'/d = 025 - 1,00
CTepxHelt THKAIBHOe B KOH- A-1II 6-40 \I ﬁ'
OYKTOpax) ATIIIC 10-28 d
Bp-I 3-5
B-1 3-§
2.To xe, TpexX K2 To xe A-l 6-40
cTepxHel -I—E A-Il 10-40
A-ll1 6—-40 ’
AT-11IC 10-28 d'/d = 0,50 - 2,00
Bp-I 3-5
B-I 3-5
3.Pyyuast pyropas 511 T OpH3OHTANEHOE A-l 10-40 B yCrioBusSX oTpHHATENBHEIX TEMIIEPATYD
TOYEYHbIMH TIPH- 2 M BepTHKaNBHOE A-lI 10-28 DONYyCKaeTcs MNpPHMEHATh CBapHble CoO-
XBaTKaMH (CtScn2) SMHEHMST TOJIBKO M3 apMAaTyPHOH CTamk
A-ll 10--18 xaccoB A-lu Aoll.
(Cr5nc2) CBapka npuMeHsieTcs ISt COeNMHeHMH
Ac-H 10-32 ¢ HEHOPMHpPOBAHHOH  MPOYHOCTHIO
A-ll1 10-28 (cMm. 1. 5.19)
(25T2C)
ATIIIC 10-28
4.To xe, ¢ NMPHHY- - BepmukansHoe |[A-I; A-II; A-IIl 14-40 CBapka Honycxaercd WIS COeNHHEHHA
IMTETBHBIM o p- CTepXHed B OCHOBHOM [JII MOHONUT-
MUPOBaHHU €M HOTO XeJe3o6eToHa
uBa AT-1IIC 14-18 CBapka BRINMOJHAETCA B HWHBEHTApPHLIX
¢dopmax
CTBIKOBBIE COCHHEHUST
4
5.KonTaxrHas Cl; C2 ropu3°HTanmoe A-l 10—40 ’q“‘ = 0,85 - 1,00-
CTBIKOBaX YN A-Il 10-40 ‘]:& - d ,
Al 10-40 : A d
ArIIC 10-28 Q 31 Donyckaerca — » 0,30 npH npuMeHe-

HMH CrieuMansHoro ycrpoicrsa, obecne-
YMBAOILETO NpedBapHTENIBHEIA Harpes
crepxHs Gonblilero quaMerpa
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ITpodonxenue rabn. 38

O6o3HaveHne IMornoxeHue Knacc Huametp
COoeIMHEHUA 110 CTepXxHet (Mapka) CTepXHel,
Crioco6 cBapxu rOCT 14098-85 | npu ceapke apmarypHo#t MM CxeMa KOHCTYKUHH COSIUHEHHA JlonoNHUTENEHbIE YKa3aAHUA
HoMep mo3uumn cTaiv
Tabn. 1 CH 393-78
CTbIKOBBIE COSAMHEHUNA
6.KoHTaKTHasA C3; Cd TopH3oHTanEHOE A-ll 10-40 PexoMengyercs nna KOHCTPYKUHH, P&
CTEIKOBARL C Ho- 5 AT 10—40 \QWI_ GOTAIONMX HA MHOTOKDATHO TNOBTOPS-
cnenyomei me- ATr-11IC 10-22 ouHeca Harpy3Kd
XaHHYecKo# o06-
paboTkoii
B uneentapuvix fopmax
7.Bannaa mexann-| CS; C8—~Cll  [Fopmaontamshoe {A-I; A-11; A-IlI 20-40 - - a =05 - 1,0.
sppoBaHHad NOR|  5A. 6A H BepTHKANnBHOE n]r@:___:% hl da 7
dmocom ’ InA TPYNHONOCTYNHBIX CBEPXY COEIH-
HEHHH TOPH3OHTANLHLIX CTep)KHeH, Tpe-
a2 OyloUmMX HaKJIOHHOTO BBOJA 371EKTpola
’
{cM. 1. 5.166), —Z—: 1,0.
8.}{[;;1‘;3:: mraixa- C6; C9; C12 Jonyckaercsa cBapKa TOPU3OHTaIBHBIX
n Em«m o 5B; 6B CapeHHbIX CTepKHell H3 apMaTyphi
0pO o wiacca A-1ll, nuamerpom 32-40 mm
NpoBONOKOH npud’/d = 1,0
9.Bannas  opHo- | C7; C10; C13 '
NEKTpOAHAA W
Ha craavnoli ckobe-naxaadxe
10. Hyrosast Mexa- C14; C17 |{FopusoHTansHOE A-l 20-40 &')d = 1
HU3UPOBaHHAA _ H BepTHKANBHOE Al 2040 Iiont cBapK =05 -10. ca AnLIIC
HOpPOLIKOBOH A 20-40 d’x}d =BOPSE %llpglaTYpbl Kiracca Art-
NpoBonoKok ATIC 20-28 o
11.BaHHo-1OBHaA _Cl 5 Topu3oHTanbHoe
9T
12 lyropas Mexa C16; C18 TopusonTansHoe 1-1
HH3HUPOBaHHAA 9B: 10B H BepTHKaNbHOE I
OTKPpBITON OyTOH ’
rono#i  nerupo- @
BaHHO# nmpoBo-
noKo# T’
13.PyuHas pyrosas C19 BepTukansHoe
MHOTOCJIOHHEI- 10B
MM IIBAMHA
d d
14.To xe, 6e3 mo- C20 BepmikanbHoe A-l; 20-40 , |
NOMHATENLHBIX Ty Al
TEXHONOIH- A-l .
YeCKHX 3nemeH{ d'fd= 05~ 1,0
TOB ( ’
4]
15.Pyusas = nyro- il I'opusoHTansHoOE A-l 10-40 (/2 InuHa Haknagok ! s apMaTypsl Kiac-
Basg  [POTAXeH- 12 H BEepTUKaIbHOE A-ll 10-40 A 054 A-A coB: A-l — 6d; A-ll, A-lIl u AT-IIIC —
HBIMM  IIBAMH A-llI 10-40 i 4, |HO xW0mm 2”7 8d.
C HaIajxaMu Ar-1IIC 10-22 4 - — IOns apmarypbl wkiaccoB A-l, A-Il u
M3 CTepHeil o — A-H! gponyckaloTcs ABYCTOPOHHHE LUBBI
. — . ——— ¢ mmHot Haknagok ! = 4d
L
[
A
Haxnectounbie coeuHEHUA
16.Pyunasn  nmyro- - T'opusonTansHoe A-l 10-40 Inuna HaxstecTku / oiis apMaTyphl kiac-
Bad mpoTAXeH- 13 M BepTHKaTEHO® Al 10-25 Al 4-4 coB: A-l - 6d: A-IL, A-Il w AT-HIC —
HBIMH  UWIRaMH A-lll 10-25 ‘ul & J— 8d.
IBYX CTEpXHeit Ar-IHC 10-18 . :g @ Hns apmaTyphi xnaccop A-l u Al
7 mapku 10I'T momyckaioTcst 1By CTOPOH-
/ '4| HHe WBHI C JUTHHOM HaXneCTKH | = 4d

IIpu™euaHue YKasaHus [0 CBapKe BBICOKONPOUHON CTepxkHeBoit apMaTyphl KnaccoB A-IV, ATIVC, A-V u A-VI mpusenens: 8 CHull 2.03.01-84 (cM. o6s3arensHoe mpuIoXeHue 3)

FOCT 14098-85.



B) NpH BHUIOJTHEHMH CBapHBIX COGMHEHMI C HOpMHU-
POBAaHHOH IIPOYHOCTBIO B CETK4X M KapKacax ¢ oGdA3a-
TeNbHBIMY OTIO/IHMTENIbHBIMH KOHCTPYKTHBHBIMH 3J1€-
MEHTaMH B MeCTaX COeOUHEHHS CTepXKHeH (KOCHIHOK,
NPOKNIAZIOK, KPIOKOB U T. IL) HIH C IIPHHYAMTETbHBIM
¢dbopMUpOBaHHeM 1UBA (cM. MO3. 4 Tab1. 38).

5.19. KpecrooGpasHpie CBapHble COCOMHEHHS C He-
HOPMMPOBAHHOMR NMPOIHOCTHIO JONYCKAIOTCA B Clefylo-
X CIyYafXx:

a) B ceTKax ¢ paGovueit apmaTypoli HepHOONIECKOrO
npoduns, NpenHa3HaYeHHbIX NJI apMMPOBAHMA IUIMT,
CTEHOK H T. IL;

6) B MeCTax cOe[JMHEHMs NMPONOJIBHBIX WM NONepey-
HBIX CTepXKHEH IUIOCKHX CETOK CO CTepXHAMH, obbe-
IHHAIOWMMA MX B IPOCTPaHCTBEHHbIA KapKac, eciH
INeMeHT He paboTaeT Ha KpyuyeHMe M NpOMOJIbHbIC
CTepXHH He YUMTHIBAIOTCA B pacuere KaK CxKaTbie;

B) B MeCTaX COEIMHEHWA MpPOJOIBHONA apMaTyphbi
OpOCTPAHCTBEHHBIX KAPKACOB C TMOMEPEYHOH apmarty-
po#i B BHJle HENPEepbIBHOH CIMPAsIH.

Bo Bcex Apyrux Cilyyasix, B TOM uMClie NpH NMpHBa-
PHBaHHH aHKEPYIOLMX cTepiHel cetok (cm. nm. 3.44,
5.A5 u 5.46), cBapHble COENMHEHMs NOIDKHEI 0GNaNaTh
HOPMHPOBaHHOK MPOYHOCTHIO.

KpecroobGpa3Hble COeqMHEHHA ¢ HEHOPMHPOBAHHOM
MPOYHOCTBI0 MOT'YT BHIITOJIHATHCA AYTOBOA CBapKoO# T0-
YeYHbIMH NpHXBaTKaMH (cM. 1o3. 3 1abn. 38), a Taxoke
KOHTaKTHOA TOYeYHOH cBapko# (cMm. mo3. 1 u 2
1a671. 38) npH MOHMXEHHBIX TpPeGOBaHHAX K MPOYHOCTH
coenuHeHus , pernameHTHpoBanHoit I'OCT 10922-75,
Opd  TOHMXEHHbIX TpeOOBaHMAX K MHHHUMAIILHOR
OTHOCHTENBHOK ocauxe h/d’ (cM. cxu3 mos. 1
1a671. 38), pernamenTuposanHoit TOCT 14098—85, HO
He MeHee yKalaHHo# B Tabn. 8 CH 393.78.

5.20. lonyckaeTcs CThIKOBaHMe CTepXKHeH CBapKoO#
B 06OM ceueHMd 1O yrHHe u3nenud. CTbikd (ILBbI),

BBINONIHAEMbIe QYTOBOH CBRpKOH, ClIe[ly€T pacnosiarars
TakuM 06pa3oM, 4ToObi OHM He NpenATCTBOBAIU Oerto-
HUpPOBAHUIO, T. €. YCTPAaUBaTh UX B MeCTax, MeHee Hackl-
ILUEHHBIX apMaTypo#H, H36Gerarh ycTpoHCcTBA HECKOMLKHX
CTBIKOB B OJTHOM CEYEHHH H T. II.

Miockue capHble ceTku’

§.21. Ilpu NpoeKTHPOBaHWH INIOCKHX CETOK CHEAyeT
YUHTbIBaTh TpeGoBaHUA yHHGHKaymu raGapuToB, IIaroB
H [¥aMeTpoB NpOMONLHOK H IOHEepeyHOH apMaTyphl.
Cetku pomxHsl GbITh YROGHBI A1 TPaHCTIOPTUPOBAHMA,
CKJIaIHpOBaHHA U YKIIafkH B ¢opmy. B mepByio oue-
penp PpexoMeHNyeTcss MNPENYCMATPHBATh MCHONL3OBA-
HHMe TOBApHBIX CeTOK M CETOK LEHTPaIH30BaHHOIO H3-
TOTOBJICHHA pa3sMepaMM IO AEHCTBYIOLMM CTaHAapIaMm
WY HOPMAIAM.

ApMaTypHbIE CETKH, HE OTBEYaioOLIHe 3THM Mapamer-
paM, criefyer MpoeKIMpOBAaTh C YYeTOM MX H3rOTOBJIE-
HMH C NOMOWIbI0 KOHTAKTHOH TOWYEYHOH CBapKH Ha
MHOrO3IEKTPOIHbBIX MAaIMHAX.

5.22. IlapaMerpbl IIMPOKMX CBApHBIX CETOK, H3ro-
TOB/IIEMBIX HA CEPHIHO BBLINYCKAEMBIX MHOTOIEKT-
POAHBIX MAIUMHAX, NpHBOAATCA B T1abnm. 39, y3akHxX
ceroK — B 1a6m. 40.

B memsx cokpamteHus UMCNa HEPeHaNaiok MHOro-
EKTPOIAMBIX MAIMH PeKOMEHYETICH TIpH HPOeKTHpPO-
BaHWM YHUHIMPOBATH IUATH apMaTyphl, IJIaBHBIM 06-
pa3oM IpONONBHOH, M Xeye300eTOHHBIX H3MeIHil
NaHHOM CEpMH WJIM KaTaJIOra.

! 3necs u manee o TexcTy TepMuH ,.NOCKHe CBapHLIE ceT-
K" BK/IO4aeT B ce6f JmoGhle IUIOCKHE CBapHble apMaTypHble
A3penna (ceTkM, KapKacel) .

Ta6bnuua 39

TononHUTeTBHEIE yKa3aHus

PexoMmeHnyeTcs B ceTKe OMMH AuMametp. HomyckaloTcsl pasHele
IMaMeTphl, oTmyalonmecs He Gonee yeM B 2 paza. Kaxpas
napa CTepHeH, CUMTas OT Kpaf, MO/DKHA GLITE OfKHAKOBOIO
aMameTpa

JomxHbI TPHMEHATHCA CTEPXKHU OIHOro AHAMeTpa

IlapaMeTphl LMPOKHX JMannbie Ana ceTox
CBapHEIX CETOK, H3TOTOB-
NAeMBIX Ha MHOTO3JIEKT- JIETKHX TAXKETBIX
POMHBIX MalllEHAX
IIzamerphl CTepxHelt, MM:
NpOTONBHLIX D Or3pol2 Or 14 po 32
nonepevyHnIx d Or3 1o 10 Or 6 po 14
Ifaru crepxuett, MM:
APONONBHEIX V 100; 200
200,
300

NONepeHHbIX §:

NOCTOSHHEI 1uar JlioGott 100; 200;

or 100 300; 600
mo 300
OBa Pa3HbIX Liara
U1 CeTKHU-TIEHThI:
a) 6omeumit JhoGolt -
ot 140 o 300
6) meubum# JhoGo#t _
ot 60 o 220

DJ’DI JIEFTKHX CETOK JoIyCKaeTCA YepedoBaHHe LIaros. Bo3mox-
HO UpUMEHEHHE IUATQB, NPEeBLILAUMX YKa3aHHEle, HO Kpat-
HbIx 100 mMm. [IpH umpute ceTku, RekpaTHo# 100 MM, ocTaTok
ClelyeT pa3MelliaTh ¢ OHOH CTOpOHBI (CM. 2CKHM3 K Tabmuue,
THI II),

Tun III MoXeT NMPUMEHATLCA 110 COIJIACOBAHMIO C 3aBOAOM-
H3roTOBHTENEM. CeTKa-ieHTa' HM3rOTOBJIAETCS NPH AMAMeTpax
NPONIONLHEIX CTepXKHe# D < § MM

MuHMMAaNBHAA PasHOCTH MeXAY BeIMUMHON GOJNBIIEro H MeHb
wiero 1Iaros B ofHolt cerke 80 mMm; Memnsmit miar (Menece
100 mm) HasHauaercs B KavecTBe NoGOpHOTO, 2 TakXe B
MECTax pa3pe3KH CEeTKH-TICHTHI

! HsroTosnserca B Bune HenpepLBHOIO NOJIOTHA ¢ HOCNeAyoweR paspe3xolt.
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IIpodonaxenue raba. 39

IapamMeTpH UMPOKHUX
CBapHbIX CETOK, H3TOTOB-
NAEMBIX Ha MHOTOJIEKT-

POANBIX MaUIMHAX

JaHHBIe 1A CETOK

JISI'KHX

TAKENBIX

HononHuTenbHbIe YKa3aHHA

MHuHHManbHass JAMHAa KOH-
OB CTepxHel (pacCTosiHHE
OT TOpHa CTepXHA HO OCH
KpaliHero  mepeceKaeMoro
CTEpXHSA) , MM

nonepeyHbIx K

20

25, Ho He MeHee D

IR ceTok, M3roTOBNIAEMBIX ¢ MPOMONBHON pa3pe3xolt JIEHTHI,
k> 50 mm

HPONONBHBIX ¢ 25 25 Jins cerku-nents ¢ ot 30 Ko 150 MM
MakcumanpHa JIMHa CeT- 12 9, no He Gonee Bce npomoNBHBIE CTEPXHH crnelyeT NPHHHMaTrb OQMHAKOBOMH
xuL,m JUMHBI HECTHIKO- | [UTMHBL B npenenax omHo# cerii. Ilo cornacopanuio ¢ 3aBofoM-
BaHHEIX CTepXHelt | H3TOTOBHTesIEM MOMYCKaeTCA YBeTHUHBaTh L [io 12 M
lllupuHa ceTrH, MM:
A 01800103800 | Or1050 710 3050 | Bce nomepewnnle cTepxHy cnefyeT NpHHMMATE OOHHAKOBOMH
B (8 ocax xpatmx | Ot 116000 3750| Ot 100010 3000 | nymmra B npepmenax omnol ceTky
MPOHONBHBIX CTepXHel)
HanGonsiee wuCO Ipo- 36 16 Yucno crepXHelt peKOMEHILyeTCS IPHHHMATD YETHBIM
TOJTBHBIX CTepXHeH
Tunl Tun I
a X
\ d : o d-$
S ' 'S
> 2 balx s D<. s
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H
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Ta6nuna 40
IMapaMeTphl Y3KHX CBapHHIX HanHble 0ns CeTOK
CE€TOK, H3TrOTOBJIAEMBIX
Ha MHOI'03/IeKTPOAHBIX NErKUX TAXKEIBIX THIIA TononHUTeNbHbIE yKA3aHUA
MalllMHax
I II
Hnamerpsl crepxHelt, Mm:
npononbHbix D Or3 Or 10 Or12 B onHOM ceTKe AOMyCKaoTCH NMPOAOJILHBIE CTepX-
oo 8 oo 25 oo 40 HHM Pa3HBIX IMaMeTpoB. PekoMeHIyeTca He Goree
IBYX, OTJIHYAIOLLMXCS He Gonlee 4eM B 2 pa3a
nonepeunsix d Or3 Or 4 Or 6 B ceTke DOMDKHEI MNpPHMEHATECA [ONepeYHbie
oo 8 mo 12 nol4 CTEepXXHM OFHOTI'O AHaMeTpa
Ilaru crepxHeit, MM:
TNIPONONBHEIX ¥ Or 50 Or 175 Or 160 I TsxembIX CeTok THNAa | AomyckaeTcs OMH
o 390 oo 725 o 1400 LIar y Kpast CeTKH He MeHee 50 MM
MONEPEUHHIX § Ot 100 Or 100 Ho 600 Insa 1sxenbix ceTox Tana II;
o 500 o 400 (xpartHo 50) nmpud < 8MM s > 100;
s d=10 ) >150;
» d>»12 ,, 58 >200;
s—5>50
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IIpodoaxcenue rabn. 40

ITapameTps! y3KHX CBapHBIX Januzie ana cerox
CEeTOK, H3TOTOBNAEMEIX
Ha MHOTO3/IEKTPORHEIX JIETKHX TSDKENbIX TUNA JononHuTenbHble yKa3aHus
MalMHax
I I
HauGonsuiee umucno pa3mi- 3 2 2 -
HBIX [UaroB MeEXHOy Iole-
PEUHBIMM CTEPXXHAMH
MunpManeHas [UIMHa KOH-
HOB crepXHeH (paccTogHue
OT TOpUA CTepXHS IO OCH
KpaliHero  nepecekaemMoro
CTePXHA) , MM:
NONepeyHLIX &k 15 20 25, Ho -
He MeHee
D
NPOAOJIbHBIX € 25 25 25 Jnd nerKkMX CEeTOK-TIGHT PacCTOSHHE OT TOpLa
HNPONONBHOTO HO OCH TOMEPEUHOro CTEpXHA pe-
KOMEHIYeTCH IPHHMMATh paBHBIM NOJIOBHHE Iua-
I'a nonepevYHLIX CTepXHeH
MakcumamsHas JUTAHa CeT- 7,2 12 18 -
xul,m
IllupuHa CETKH, MM
A Or 80 Or 90 Ot 140 -
no 420 no 775 no 1450
B (B ocax mexny xpait- Or 50 Or 50 Or 100 -
HUMH OpONONBHEIMH oo 390 mo 725 mo 1400
CTEPKHAMH)
Yucno npomonbHBIX CTEpXK- Or2 Or2 Or2 -~
el noéd mo 6 mo8

Mpumevanue. MMapamerphl, ykasaHible miA THKeNbIX CETOK THOA I, MOryT GHITH MPMHATHEI Takoke IJIA CETOK M3 CTep)KHel

MaMeTpoM oT 3 0o 8 MM BKITIoY.

Tun I

-
q
S

IDomyckaeTca NpHHUMATH OT/IHUAIOLIMECA OT YKAa3aH-
Huix B 12071, 39 1 40 1maryu crepskHeli Npu pa3paboTke
yeprexel Hkene306eTOHHbIX U3IENHIA 1A KOHKPETHOro
3aBOZIa-H3rOTOBHTEIA DPHMEHHTENBHO K HapaMmeIpam
YCTaHOBJIEHHOro 0GOpYIOBaHMUA K TIPH YCIIOBHH YHU M-
KaiMH 3THX LIaroB Ha 3aBofe.

CapHbie CETKH, H3roTOBJIAEMbIe H2 MHOTO3/1eKTpOI-
HbIX MallMHaX, QOJDKHBI HMETb NMpPAMOYIONBHbIA KOH-
TYp ¢ EPAMOYTONIbHBIMH stuerikamu. Ha xoHuax crepx-
Hedl He JOIDKHO ObITh OTruGOB, KPIOKOB HIIH HETelnb.
Hx ycrpoiictBo Homyckaercs JHLIb MO COrJIACOBAHMIO
C 3aBOJIOM-U3rOTOBUTENIEM.

5.23. CpapHbIe CeTKHM, KOHCTPYKTHBHBIE apaMeTPhl
KOTOPBIX He MO3BOJIAIOT H3TOTOBJATH MX Ha MHOro-
WEKTPOAHBIX MalMHAX, CHlenyeT TNpOeKTHPOBATH,
OpHEHTHPYACh Ha TEeXHOJIOTHYECKHE BO3MOXKHOCTH
OJHOTOYEYHBIX CBapOUHBIX MalmH (Tab1. 41).
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5.24. ToBapHbIe CBapHble CETKM, 4 TAKXKE CETKH M
KapKachl, H3rOTOBJIEHHble Ha MHOTO3JIEKTPOOHBIX U
OJHOTOUYEYHBIX MAIUMHAX, MOTYT GbiTh HCHOJIb3OBaHBI
KaK 3aKOHYEHHbIE apMaTypHBbIE HU3AENMA WIH KaK IO-
nygabpukar, nonsepraembiit nopaborke (pa3speska
CEeTKM, BbIpe3Ka OTBEPCTHH, CTUOaHHE CeTKH i IOy-
YEHHA [MPOCTPAHCTBEHHOrO KAapKaca H B BHAE HCKIIIO-
YEHHS — NMpUBApHBAHUE JONOJIHUTENIBHBIX CTepPiKHER) .

IpuBapuBanve HONMOIHUTENIBHBIX CTEPXHEH MOXET
NPOM3BOMUTBCA KOHTAKTHOM cBapko# (uept. 94, a, 6)
C yYeTOM yKa3aHHit Tabn. 41, a TakKe 3NeKTPOAYroBoi
CBapKoil HPONOJILHEIMA WBaMH (4epT. 94,8) C yueToM
TpeboBarmii 11, 5.18.

CruGaHne ceTKU NPOM3BOOUTCA B COOTBETCTBHM C
yKazaumamy 1. 5.27.

5.25. IIpu apMupoOBaHHM CTEHOK BaioK mepeMeHHOR
BBICOTbI PEKOMEHIYETCA:



Tadénuua 41

TlapaMeTpr1 apMaTypHBIX CETOK, H3TOTOBAAEMbIX Ha ONHOTOYEYHBIX CBAPOUHLIX

MallltHax

3HayeHus apaMeTpoB

MakcuMansHENt TMaMeTp MeHbIIEro U3 CBapUBAEMBIX CTEPXKHet, MM

Ipu crepxHAX 00GOMX HampaBieHHH Knaccos
Bp-I, A-ll, A-III, Ar-IIIC-25; mpu crepskHAX
XxoTa 6Bl OJHOTO HampamjeHus Kjaccos B-l,
A-11-40. Cm. Takxe Tabn. 38 (noa. 1 u2)

MaxcuManbHas LIHpHHA CBapUBaeMBIX CETOK, MM!:
peKoMeHnyemMan
fomyckaemast

500
1000 + vy (cm. acku3 K Tabnuue)

MuHMMaIBHBIC pPacCTOSAHMSA, MM ,MEXNy OCAMM CTep)XXHEH ONHOIro HaNpaBlICHHA

NpH IHaMeTpax CTepXHel, MM:
oo 10
ot 12 po 18
» 20 ,, 25
28u 32
36u 40

40
50
60
70
80

MunuManbHasgd [UIMHA KOHIIOB CTepXHeff K Mo oCM KpallHero nepeceKaemMoro

20, Ho He MeHee MHaMeTpa BBICTYIIAIOLIETO

CTepXKHSI, MM CTepskHA
MHHMMAaTBHLI YTON MEXIy NepeceKaOHMHCH CBAPHBaeMbIMI CTEPXHAMH, I'Pafl 30
d x|
S 3
S
S b 2 <
+
S| §
A’ 4
=
P R
£ Vs hd
—ﬂ ’L*—— *(l-

Yepr. 94. TipuBapumanue AOMONHUTENBHOTO TPONOABHOTO
CTEPiKHST K CBAPHOH ceTKe

@ — ucXOoOHas ceTKa; 6 — NpuBapUBaHWe AONONHHUTENIBHOrO
CTepXHA BOJM3M OCHOBHOTO NONEPEUHOro CTEpXHA TOoueuHOR
CBapKoOii; 6 — TO Xe, K OCHOBHOMY CTep)XHIO BIUIOTHYIO 3JIeK-
TponyroBo#t cBapxkoff npopmomeHbpIMH LBaMH; | — OCHOBHOM
CcTepXeHb; 2 — HOMONHHTENBHbIA CTepkeHb; 3 — JEKTPO-
myroBas cBapka (mpH mymHe I < 6 M AOMyCKaeTcss CTepKeHb 2
fIPKBAPHBATh TOJILKO N0 KOHUAM H3LeJTHs)

a) npu yknoHe He Gonee 1:10 mpuMeHATh KapKachl
C Ipynnamu CTepxHeil onHO# mnumbl (4ept. 95, a);

6) npu yknoHe Gonee 1:10 mpHMeHATH pa3fenbHbie
NpAMOYroNbHbIE KapKackl (uepT. 95, 6) wiM NpAMo-
YrojbHbIE CeTKH C MOCHeAylowed pa3pe3kof Mo Hak-
JIOHHOH nuHMM (uepT. 95, @) ¢ mobapneHMEM IIpH
Heo6X0OMMOCTH OKARMIIAKOLLETO CTEPXKHA.

IIpy apMMpoBaHMM HENPAMOYTOJNbHBIX IUTHT PeKo-
MeHAyeTCA INPUMEHATb CBapHbIE CETKH, MOJIydaeMble
H3 INpAMOYFONBHBIX B pe3y/nbTare HMX pa3pe3KH
(uept. 95, 2).

IMpocTpancTBeHHbIe apMaTypHEIe KapKachl

5.26. ApMarypy kene300eTOHHBIX JIEMEHTOB (JIH-
HeHHbIX B OCOGEHHOCTH) ClledyeT NpOeKTHpPOBaTh
NPEMMYILECTBEHHO B BHJie MPOCTPaHCTBEHHBIX Kap-
KacoB.

[IpocTpaHCTBEHHBIE KapKachl MOTYT BbINOJHATHCA
HEIMKOM Ha H3[eIMe WIM B BHIOE MPOCTPaHCTBEHHBIX
GJIOKOB, MPpUMCHAEMBIX B COYCTAHHU C INTOCKHUMHU HITH
THYTBIMH CETKaMH, OTE/IbHBIMU CTEPXKHAMH H T. II.

IIpocTpaHCTBEHHBIE KapKachl CledyeT KOHCTPyHpO-
BaThb [JOCTATOYHO XECTKMMH [JIA BO3MOMXHOCTH HX
CKJIa[iHpOBAHNA, TPAaHCMOPTHPOBAHMA U coOmiomeHun
NPOEKTHOTO NoJnoxeHus B hpopme. JKecTKocTh UX DOIK-
Ha obecreuMBaTLCA YCTAHOBKOH B HEOOXOAMMBIX CITy-
YasX CBA3€H B BHJIE CTEPKHEH, IVTAHOK H T. I1.
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3aksafHbie JeTal¥ M CTPONOBOYHBIE YCTPOMCTBa
(me1ny, TpyGKH K T. 1.} JOMyCKAaeTCs KPEeMHUTb K OpoCT-
PaHCTBEHHOMY Kapkacy I0pd YcrnoBHM obecneueHus
TpeGyeMoii TOYHOCTH pacnoyioxkeHus. Ecnu npu stom
OTKI/IOHEHMA OT MPOEKTHOTO MONIOXKEHHMA 3aKIIalHbIX
HeTajieil MOTYT CHH3UTDb HeCyIIyI0 CIIOCOGHOCTD CThIKOB
KeN1e306eTOHHEIX H3e/Ni, claegyeT NpelyCcMaTpHBaTh
KpemieHHe 3THX JeTanel K popme.

9)

Yepr. 95. ApmupoBanue u3gennii epeMeHHBIX Pa3MepoB

@ — creHoK baniyu ceTkofl ¢ rpymiaMH nonepeuHbIX cTepxHel onHoH mnMHEL;

6 — TO Xe, pa3sfie/BHBIMH NPAMOYT'ONBHEIMH CETKaMH; € — TO Xe, NIPAMOYTOJIb-

V4 HOH CeTKOH ¢ pa3spe3xkod ee HO HAKNOHHOA yMHMU H poGaBileHHeM OKaltMIIAIO-

IMX CTEpXHeH; 2 — CBapHBIMM CETKAMM JJIA IUMMT NepemMeHHON HMpHHBI, TO-
JIy4aeMBIMH pa3pe3Kolf NpAMOYyTonbHOR ceTKH

5.27.1Ipu o6pa30BaHMH NPOCTPAHCTBEHHLIX KapKa-
COB C MPUMEHEHHEM THYTHIX IUIOCKHX CETOK PEKOMEH-
OyeTcs NpedyCMaTpHBaTh THYThlE CETKH C OYepTaHHEM
0o TUNy NPMBENEHHbIX Ha 4YepT. 96, @ ¥ nomyyaemsle Ha
ceprAHOM IMbouHom obGopyposatum. IIpu 3TOM mOMXK-
Hb! cOGITIORAThCA criefylolMe TpeGOBaHUA:

IUTHHA CETOK HoiDkHa OblTh He Gonee 6 M (mpu cor-
TaCOBaHMM C 33aBOJOM-HM3TOTOBHTENIEM [ONYCKAeTCHA
no9m);

e~ J L]

Yepr. 96. [prMeps! OYEPTAHKHA FHYTHIX CBAPHBIX CETOK

a@ ~ pexoMeHAyemble (CETKH H3ITOTOBNATCA HA cepuiiiomM oGopyHoBaHuH); O — Hoflyckaemeie (TpeGypliHe CHELHANBHOTO 0GOPY-
OBaHHA WM OpHCNOCOGNICHHA) ; 6 — IPH NAKETHPOBaHWUM FHYTHIX 3JIeMEHTOB NPOCTPAHCTBEHHBIX KaPKaCOB IJIA XpaHeHHA H TpaH-
CHOPTHPOBAHUA (PacIONOXeHHE HPAMBIX MPOAOJBHBIX CTepXHefl T0Ka3aHO YCHOBHO)
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pnuHa orrHGaemoro ywactka (cM. uept. 97, e) —
He MeHee 60 MM K He meHee 8d;

nHameTp oTrHGaeMbIX ctepiHelr — He Gonee 12 MM
(o  cormacoBaHMI0O ¢ 3aBOJOM-H3TOTOBHTENlEM —
1o 32 mm).

IlpH MaccOBOM H3TOTOBIIEHHM MO COITIACOBAHHIO C
3aBOIOM-H3TOTOBHTENIEM [HOMyCKATCA THYTble CeTKH
¥ APYTHX OYEPTaHMM, HANIPHMED NIO THITY IPHBEEHHBIX
Ha uepr. 96, 6, H3roTOBJIEHHE KOTOpPBIX TpeGyer cre-
UHAJIBHOTO 060PYZOBaHHA HIH IPHCIIOCOOTeHH I,

[IpocTpaHCTBEHHBIE KapKachl, HOMJIEXalliMe TpPaH-
CIIOPTHPOBAHHUIO WIM XPAHCHHKIO, PEKOMEHAYETCA Mpo-
€KTHpPOBaTh M3 3JIeMEHTOB, MOANAIOUMXCA IUIOTHOMY
nakeTupoBaHuio (ueprt. 96,8).

IlyaMerTppl CTepxHEeH FHYTbIX CBapHBIX CETOK, pa-
OMychl H YTjIbl 3aru0Ga, pacnoyioKeHHEe MPOHONbHBIX
CTepKHeil ciielyeT Ha3HayaTh C YYeTOM KJIacCOB NpHMeE-
HAEMOMH CTAJIM B COOTBETICTBHH ¢ 4ept. 97.

5.28. OGbenuHeHne apMaTypHLIX H3[CHHA B NMPOCT-
PaHCTBEHHbI KapKaCc pPeKOMEHIyeTcA HpefycMaTpH-
BaTh KOHTAKTHOW TOYEUHOH CBapKOW KPecToOGpasHbIX
nepeceyeHH:t CTEPXKHER C MOMOIUBI0 CBAapOYHBIX Kile-
1eid. MHHMMaJIbHbIe PaCCTOAHHA B CBETY MEXIJY CTepXK-
HAMH, MPpH KOTOpbIX obGecreunBaeTcsa GECNPENATCTBEH-
HBIH TPOXOJ 3NEKTPOAOB CBapOYHbIX KJICLIEH, MUIA
KapKacoB ejie306eTOHHBIX 3JIEMEHTOB IIpMBeleHbl
Ha yepT. 98.

MaxcuMaribHble JOIMyCKaeMblie JIMaMEeTpbl CBapHBae-
MBIX CTEpXXHeH OnpefensioTca mo 1abn. 42.

5.29. TlpocrpascTBeHHbIe KapKachi A apMHpOBa-
HUA JIHHEAHBIX 3]IeMEHTOB (KOJIOHH, CBai, 6amok
T. 1) PEKOMEHyeTCA H3rOTOBJIATH C NPUMEHEHHEM
KOHTAKTHOH TOYEYHOH CBAapKH CJIENYIOIMMH CIIOCO-
Gamu:

Taonuua 42

IlomnyckaemMele MakCHMarbHble
InaMmeTphl, MM, CTepXHeH Kiaccos
A-1, A-II, A-III, AT-IIIC, cBapuBae-

MBIX KJIELIAMH CO CTEpXKHAMH
MEHBLIEro IMaMeTpa KI1acCoB

Mensumit quameTp
CBapHBaeMBIX
cTepXHelt, MM

Al AL, AL, ATHIIC
6 22 18(22)
8 22(32) 16(22)

10 20(36) 10(20)

12 18(36) - (18)

14 14(32) -

16 -(32) -

18 —(28) .

20 ~(20) -

Npumevuanue Bckobkax ykasaHh MaKCHMANbHbie
AMameTpsl, HONYCKaeMble HO COTNIACOBIHHIO ¢ 3aBOXOM-H3TO-
TOBHTENEM.

a) COCNMHEHHEM IIOCKMX CETOK OTAEIBHBIMH
CTEPXHAMH, NMPHBAPHBAEMBIMH K NMPOROJIEHBIM CTEpPXK-
HAM CEeTOK C NOMOILUBI0 CBAapOYHBIX KieweH (uepr.
99, 2) B COOTBETCTBHH C 1. 5.28;

6) coenMHeHHeM THYTBIX CETOK CTepXHAMH (4YepT.
99, 6) , npUBapMBaeMbIMH, KaK YKa3aHO BbILlIE;

B) HABUBKOH CITMDAIbHOM NONEpeYHOH apMaryphl
Ha IpoJoJibHy10 apmatypy (uepT. 99, 8) co cBapkoi
B Ilpouecce HaBUBKH BCeX MeEPeceueHHH C MOMOLIbIo
CBapouHbIX Kiewlei. Takue KapkKacbhl PEKOMEHIYyIOTCH
IUIA apMHpOBaHHUA TpYO, cBait, 6ECKOHCONbHBIX KOIOHH
U OpyTHX U30EJMA MacCOBOI0 H3rOTOBJICHHA;

I') HaHM3BIBAHMEM Ha NPOJOJIBHBIE CTEPKHH XOMY-
TOB, 33paHee¢ COTHYTBHIX H CBapeHHBIX KOHTAaKTHOH TO-
YeYyHO#H CBapKOif B MeCTax MepeceyeHns BETBEi,c moce-

a135°

\ &s6mm, AT Bp-I, B-I

~ —~~Dz8d
N A
ors120° / |

-

—

d,%bmm, AL, Bp-1,B-1

Yepr. 97. MapameTpsl rHYTHIX CBAPHBIX CETOK

g, 6 ~ MecTO 3arMba CeTKH YHANEeHO OT NMpONONBHBIX CTepXkHeH (napamerpbl 3arHGa MpHHAMAIOTCA N0 Tabn. 37); 8 — MecTo 3arnba

CeTKH COBIAJaeT C NPOHO/BHBIM CTEPXHEM, PACIONIOKEHHbIM C BHYTpeHHe# CTOPOHBI ceTkH (muamerp D mpuHumaercs mo 1abn. 37 ¢

yBenuueHneM Ha 2d); ¢ — MecTo 3arW0a CETKH COBNAAAeT C NPOHONBHBLIM CTepPXKHEM, PaCIIONIOKEHHBIM CHAPYXH; O — MeCTo saruba

CeTKH COBIAJaeT C MPOHOMBHBEIM CTepxHeM GoMbilero auameTpa, pacmoNOXEHHBIM BHYTPH CeTKH; € — KOHIUEBBIE YYaCTKH FHYTOrO

CTepxHs CeTkH; d — muamerp cruGaemoro crepxHs; d, — OuaMeTp NPONONBHOTO CTepXHs; D — OMaMeTp YCIIOBHOTO Kpyra 3aru6a
CTerXKHA
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Yepr. 98. MpuMepbl MPOCTPAHCTBEHHBIX KAPKACOB KeNe30GETOHHBIX 3/1€MEHTOB, H3TOTOBNAEMBIX ¢ MPHMEHEHHEM CBApPKH CBAapoY-
HbIMHM KiCHiaMy

@ — CTepXHel BHEIIHMX YITIOB KapKacoB JIMHeHHBIX KOHCTPYKIMHA; 6 — NPOMEXYTOUHBIX cTep)kHell KapKAacOB JIHHEHHBIX KOHCTPYK-
mult; 6 — crepxkHel y3Koff CETKM CO CTepXHAMH [IBYX IIHPOKHX CETOK HNA IUIOCKOCTHRIX KOHCTPYKUM; [ — CBapoyHbIe KJICIIN4;
2 ~ LLIMpOKas ceTKa; 3 — y3Kas CeTKa.

Mpud, +d, <25Mm a=60mM, b =100mm; mpu 28 Mm < d, +d, <40mm a=T5MmMm, b =120 MM

Oylolledi CBapKoO# KIIEIaMH BCeX IepeceueHuit (4epr.
99, 2). MecTta nepeceyeHus BETBEH XOMYTOB pa3mella-
I0TCA MO IMHE Kapkaca Bpasbexxky. Takue Kapkachl
MOTYT NpPHUMEHATHCA, B YaCTHOCTH, IUIA apMHMPOBaHHA
KOJIOHH ¢ TpPOMEXYTOUHBIMM KOHcojamu. [lpu or1-
CYTCTBUHM CBapOYHBIX KJIemIel MOXeET NMpOU3BOOMTLCH
BA3Ka COCAMHEHWH NPONOJIBHBIX CTEpXKHEH U XOMYTOB
(B 3TOM cryyae peKOMeHAYyeTCs 0GecneuMBaTs IIpOCT-
PaHCTBEHHYIO JXEeCTKOCTb KapKacOB MpHBAPKON HOMOJ-
HUTEIIBHBIX CTEPKHEH, INTaHOK U T. I.) ;

O) crubaHMeM IUIOCKOW CETKH [O IOJIyYeHHA 3am-
KHYTOTO KOHTYpa ¥ NOCnefyiouniel CBapKo# Kreijamu
MIOTEPEYHBIX CTePXHE# C NMPOMOJIbHBIM CTEPXKHEM IIPO-
THBOIIOJIOKHOIO Kpas HCXOOHOM ceTkH (uepT. 99, 9).
10T cmoco6 peKOMEHOyeTCA MPH HaTHUMM Cheluualib-
HOTO 060OPYIOBaHMA MM MPHCIIOCOGIeHNH;

e) CBapKoO# KJIELIAMH YeTbIpEX IUIOCKHMX CBapHbIX
cetok (4epr. 99, €). 10T CcHOCO6 MOXET GBITH HpH-
MeHeH, B YacTHOCTH, NpPH H3rOTOBNEHMM KapKacOB
KOJIOHH, KOIJIa PacCTOSIHHE MEXAY YI/IOBBIMH M Cpefl-
HUMH CTEPXHAMH MeHee 75 MM, a uMC/IO IPOAONBHBIX
CTep)XHeH He MeHee BOChbMH;

X) COCIHMHEHHEM [BYX CETOK MOHTaXHBIMH CTEpX-
HAMH, NEepNeHIMKYNAPHBIMH IUIOCKOCTH H3ruba u
NpPHBapHBacMbIMH K [MONEPEYHOH apMaType CeToK
(uept. 99, %) . 10T CHOCOB momyckaercs B Gankax,
He pa0oTalolHX Ha KPYuYeHHE, H B KOJIOHHAX ITpu 06-
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INEM HachllIEHWH TpOJONbHOH apmarypod He Goiee
3 %;

3) COeIMMHEHHEM HECKONBKHUX FHYTBIX H IUIOCKHX
CeTOK  CTepXHAMH, INpHBApHBAEMbIMH  KiICLIAMH
(uept. 99, u);

M) U3 OBYX OMAroHaJIbHO PacHONOXXEHHbIX IUIOCKHX
CeTOK, BBINOJIHAEMbIX C NOMOLIbI0 CBAPKH OJHOTOYEY-
HBIMH MAlUIMHAMH NPOJOJNIBHBIX CTEpXHeH cpasy obeux
CeTOK CO CBOMMHM  TNONEPEYHBIMH  CTEPXKHAMHU
(uepr. 99, k), mpu 3TOoM momkHa GhITh oGecrneueHa
MOHT@XHasi >XECTKOCTh KapKaca IIpMBapKOR CTEpX-
Hel, mIaHok ¥ T. n. Cmoco6 momycKaerca AJIA CTOeK,
CBail H T. I. NPH HAChILIEHHH TIPOHOJNIBHON apMaTypoH
1o 1%.

§.30. [IpocTpaHCTBEHHbIE KapKachl JIHHEHHBIX 3J1€-
MEHTOB MoryT ObITh H3rOTOBNeHb! 0e3 HpUMEHEHHs
KOHTAKTHOH TOUYEYHOH CBAapKH CIEAYHOIMMH CIOCO-
Gamu:

a) CoeTMHEHHEM CeTOK ¢ MOMOLUBIO CKOO H AyroBoi
cBapko# Mx ¢ xomyramu (uept. 100, a). B Kononnax,
B Ganikax, paGoTalomMXx Ha KpyyeHHe, a TaKxKe B CKaToi
30He 6anok ¢ yUMTHIBa¢MOH B pacyeTe C)kaTod apma-
TypO# [UIMHA OOHOCTOPOHHHX CBapHbIX LIBOB / JOJNKHA
GbiTh He menee 6d (rme d — mMaMeTp XoMyTa) , 2 MOH-
TaXKHbIX COoelMHeHuN — 3d;

6) coemuueHreM MIOCKUX CETOK ¢ NOMOUIBIO LMK~
nek ¢ BA3KOHM Bcex mepeceyeHnit (uept. 100, 6), npu
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Yepr. 99. lpumepsbl KOHCTPY KUMi NPOCTPAHCTBEHHBIX KAPKACOB MHHEAHBIX /1eMEHTOB, HIrOTOBAAECMBIX C NIPHMEHEHMEM KOHTAKTHO
TOueHOH CBapKH

4 — M3 [BYX CETOK H COeQMHMTEIEHBIX CTep)Kuel, MPUBapHBaeMBIX K MpPOHOJIbHOM apMaType CeTOK; 6 — H3 THYTBIX CEeTOK H COeIMHH-~
TETIbHBIX CTepXKHe#; 8 — C HaBMBKol cCIMpankHOlN MoNMepeyHo AapMaTyPhl Ha TIPOIONBHYIO apMaTypY; 2 — H3 paHee COTHYTBIX M CBapeH-
HBIX XOMYTOB, HaHH3aHHBIX HA NPOXONBHLIE CTEPXKHH; O — U3 CETKH, COTHYTON [0 IONYUeHHA 3aMKHYTOTO KOHTYpa; e — M3 YeThIpeX
IUTOCKHMX CETOK; & — H3 ABYX CETOK M MOHTaXHBIX CTEPXXHEH, NepleHAHKYAAPHLIX MIIOCKOCTH H3rH6a H NpHBapHBaeMBIX K HONepeYHOH
apMatype cerok (B Gankax, He paGoTalOIMX Ha KpyuYeHMe, H B KOJIOHHAX npHu ofiem HaceInieHMM HpOMONBHOK apMaTypolt He Gonee
3%); u — NPOCTPAHCTBEHHBI KapKac H3 HECKOJNBKHX THYTBHIX M IUIOCKHX CETOK M COCNMHMTENBHEIX CTepikHell, mpuBapHBaeMRIX ¢
NOMOLIBIO CBAPOYHBIX KielleH; X — MPOCTPaHCTBEHHBIE KapKAacChl IPH HACHIIICHAM HPOXOIEHONK apMaTtypoli o 1 % B BHAE ABYX AMAro-
HANBHO PACOJIOKEHHLIX IUIOCKHX CeTOK; ! — INoCKas ceTKa; 2 — COSAMHMTENBHbI! CTepKeHb; 3 — FHYTaf ceTKa;
4 — ToueuHanA CBapKa
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Yepr. 100. Mpumeppl NPOCTPAHCTBEHHBIX KAPKACOB JMHEHHBIX 3/IEMEHTOB, H3TOTOBNAEMbIX Ge3 NMPUMeHeHMA KOHTAKTHOH TOYeYHO#
CBapKH

@ — W3 OBYX IDIOCKHX CETOK M CKOO, IPMBAapHBaEMbIX K MONepeyHol apmatype ceTOK; 6 — M3 ABYX IUIOCKHX CETOK, COSHAMHAIOLMXCH

¢ NOMOLLBIO LINMWIEK,C BA3KOA BCEX MepeceYcHu; 8 — K3 YeThbIpeX IUIOCKHX CEeTOK; 2 — M3 MPOHOJIBHBIX CTePXHEH M THYTBIX XOMYTOB

¢ BsA3KON nmepeceyeHHt; O ~ Kapkac, o6pasyemblit H3 ONHOM MM HECKONILKMX THYTBIX HIIM IUIOCKMX CETOK H COEJUHHMTEBHBIX CTEpPX-

Hejt ¢ MOMoOUIBIO THGOYHBIX KiIoYeH; | — nockas ceTka; 2 — cko0a win mnMiabKa; 3 — NoflepeyHbie CTePXKHH IUIOCKHX ceTok; 4 —
npoonbHbIE CTEPXKHH IIIOCKHX CeTOK; 5 — OyroBad CBapKa; 6 — rHOOUHbIH KII0Y; 7 — FHYTas ceTka

Yept. 101. [Ipumeps1 KOHCTpY KIMH NPOCTPAHCTBEHHBIX KApKa-
COB ANA APMUPOBAHMS IIOCKHUX 31eMEeHTOB

4 — H3 INOCKHX CeTOK THMNA ,,JIeCeHKa™ M COCOHHHTENTBHBIX
cTepxHel#t; 6 — M3 IUIOCKHX CeTOK THIA ,,JIECEHKA’ OJHOro Ha-
AIpaBJIEHHA M TaKHX K€ CeTOK APYroro HampaBJIeHHA H MEHb-
ule#f BEICOTBI; 6 — K3 V-00pa3HbIX CeTOK OHHOTO HalpaBJIeHUA
M TAKMX K€ CETOK APYTOro HANPaBIeHUA H MeHblIeR BBICOTEI
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3TOM JONXHa ObiTh oBGecreyeHa MOHTaXHas KECTKOCTD
Kapkaca NIPHBapKoO# CTEpXHEM, TUIAHOK H T. I.;

B) CoeMHEHHMEM IUIOCKHMX CETOK Mexpay coboit ¢
MIOMOLIBI0 AYFrOBOH CBapKM MPOMOIbHBIX CTepXHeH
(uept. 100, 6) BO3nE BCEX MeCT NPHBAPKH XOMYTOB.
IUnHa wBsoB / gomkHa GbiTh He Menee 5d (rme d —
puMaMeTp XoMyToB). Takue COeqMHEHMA AOMYyCKalTCA
NPH HACHILIEHWH CEYCHHA CXKATOH apMaTypoH He Gonee
3%;

I) 3 NPORONBHBIX CTEPXKHEH H THYTBIX XOMYTOB €
pa3Koil nepecevenuin  (uepr. 100, 2) ¥ mpucoenu-
HEHHEM 37IEMEHTOB XeCTKOCTH (BS3aHbIE KapKachl) ;

I) M3 OHOM! MM HECKONBKHX THYTHIX HJIH IVIOCKHX
CETOK M COENMHHMTENIbHBIX CTepXKHEH OMaMeTpaMH He
Gonee 6 MM orubGaHMeM NPONONIBHBIX CTepXKHEH
CETOK KOHLaMH COCOMHUTENIBHBIX CTepXHed ¢ 06pa3o-
BaHHEM 3aMKHYTOH DETJIM C MOMOIIbI0 THOOYHBIX

kimoyer  (uepr. 100, 0). Cnoco6 pexomeHayercs
TpH HANMYMM CHCHMATIBHBIX KOHAYKTOPOB, obecmews-
BAaOUMX HafexHylo dUKcauuio KapkacoB. IIpu Hamm-
YMH CXKATHIX NMPOJOJIBHBIX CTEpXHeH TpeGoBaHMA K pac-
CTOAHUAM MEXIY COETHHUTENIBHBIMH CTEPXHAMH TaKHE
Ke, KaK K PacCTOAHHAM MEXIY CBapHLIMM XOMYTaMH
(cMm. m. 5.59).

W3-3a GomnbllIOH TPYHOEMKOCTH KapKachi, IpuBeE-
AeHHbIe B HACTOALIEM IYHKTE, MOrYT IPHMEHATHCA
NHIIb B BHAE HCKIIIOYEHHA WIM NPH OTCYTCTBHH CBa-
POUHBIX KnelleH.

§.31. IIpocTpakcTBeHHble KapKachl AJIA apMHpOBa-
HUA IUIOCKHX 3JIEMEHTOB (IUIMT, CTEHOBBIX INaHenei M
T. 1) PEKOMEHIYeTCs H3rOTOBNIATh CIEAYIOIMMH
cniocobamu:

a) COeNMHEHHEM IUIOCKHX CETOK THHAA ,JieceHKa”
CTep)XHAMH, TNPHUBAapDHBaEMbIMH  Kiemamu  (4YepT.
101,4);

6) coenuHeHMeM CeTOK THMAa ,JIECEHKa” OHOro
HanpaBJICHUA TAaKHMH Xe IUIOCKMMH CeTKaMy ApYyroro
HampaBJICHMS M MeHblliel BbicoThl (uepr. 101, 6).
CoepnHeHun nepeceyeHnil OCYIUECTBIIAIOTCA KIICIHAMH;
NpH HX OTCYTCTBHH JOMYCKAeTCsA BA3KA.

Inst oGecneyeHHsi YCTOWYMBOCTH npH cOopke B
06oMX yKa3zaHHBIX CIyyasAX IUIOCKHE CEeTKH THHA ,jie-
ceHKa” MOTYT ObITh 3aMeHeHbI THYTHIMH V-00pa3HbIMH
cerkamu (yeprt. 101,6).

IIpocTpaHCTBEHHDbI# KapKac PpeOpPUCTBIX IUTMT WIH
NaHeNneH H3TOTOBJIAETCA M3 THYTBIX KOPBHITOOGPa3HbIX
CeTOK C NMpPHBAapKO# WIH NPHBA3KOH K HUM IUIOCKHX
CEeTOK THNA ,,jIeCeHKa’.

PACNIOJIOKEHHE APMATYPHI,
AHKEPOBKA, CTBIKH

3aumMTHLIH cnoii GeToHa

§.32(5.4). 3aumTHblii cnoii GetoHa A paboueit
apMaTtypbl JOJDKEH oGecrneunBaTh COBMECTHYIO paboTy
apMatypbl ¢ GETOHOM Ha Bcex CTraguax pabGoTbl KOHCT-
PYKUHMH, a TaKXe 3alMTy apMaTypsl OT BHELIHMX aT-
MocEpPHBIX, TEMIEPATyPHBIX # NMOAOOHBIX BO3OEHCT-
BHH.

5.33(5.5, 5.6). Tonumna 3aLIMTHOTO CJIOA [IOMKHA
COCTaBNATL, KaK NPaBUII0, HE MEHEE THAMETPa CTepXKHs
H He MEHee 3HaYCHUHA, yKa3aHHbIX B Ta0i1. 43.

Tabnuua 43

TonumHa

Bup KOHCTpYKUMH HaaHaueHue Bricota |3aumTHOrO
apMaTypsl (Tonumma) | cnos, MM,

CeueHHS, MM,| He MeHee

1. [lmaTol, creHkH, | IIpodonbHas o 100 10
monkH pebpuc- | pabouas BKITIOY.
TBIX IUTUT Cs. 100 15
2.Banku, pebpa | To xe Menee 250 15
[UTHT 250 u Gonee 20
3. Kononuml, croif- ' Jho6as 20
KH
4. OynnameHTHBIE » ” 30
Ganku H c6opHble
pyHOaMeHThHI
5. MoHoNHTHEIE
dyHnaMeHTH! ;
npd  HanuumK | Hiogkusas ” 35
GeToHHOM nof- | paGouas
TOTOBKH
mpH  orcyTer- | To xe » 70
puM GeToHHOM
MOATOTOBKH
6.Jlio6as  xoHcT- | IMomepeunas, | Menee 250 10
pyKuus pacnipefiena- | 250 u Gonee 15

TeJIbHasg, KOH-|
CTPYKTHBHadA

IIpumedanue JIna KOHCTpYKUMH, YKa3aHHLIX B
no3. 1-3 H ConpHKacalOUMXCA C TPYHTOM, 3HaYeHHA TONIUHHEL
3aLUMTHOTO CJIOA YBEeMYMBAIOTCH Ha 5 MM.

s cOGOpHBIX JIEMEHTOB H3 TAXKENOoro GeroHa Kiiac-
ca B20 u Bpnue TONUMHY 3alMTHOrO CJIOA JjiA MpO-
OONBHOH apMaTypbl AOTYCKaeTCA NMpUHMMATh Ha 5 MM
MEHBIIIE JTHAMETPa CTepKHA, HO He MeEHee BEITHYMH,
yKa3aHHBIX B Ta61. 43.

s xene306eTOHHBIX IUMT M3 TAXKENOro GeToHa
Knacca B20 u Bbillle, H3TOTOBNSEMBIX Ha 3aBOJAX B
METAUTHYeCKHX GOopMax H 3alUMINAEMBIX CBEPXy B
COOPYXCHHH GeTOHHOH HOATrOTOBKOH WM CTSKKOM,
TONIMMHY 3aLMTHOrO CJIOA [UIA BepXHed apMaTypsl
HONyCKaeTCA NPHHUMATh PaBHOH 5 MM.

B onnoCcnoiHBIX KOHCTPYKIMAX M3 JIETKOro U NMOpH-
30BaHHOTO GeToHOB Kkylacca B7,5 m HMXe TONMIMHA 3a-
LUIMTHOrO CJIOA AOJDKHA COCTaBJIATh, MM:

BAA TpOHONbHOM paGoueit apmaTypbhl — He MeHee
20;

AUl Hapy)KHbIX CTEHOBbIX NaHened (6e3 daxryp-
HOTO CJ10A) — He MeHee 25;

AAiA NONEpeYHOH, KOHCTPYKTHBHOH M pacrpejieiu-
TeNbHOH apMaTyprl — He MeHee 15.

5.34(5.10). B moneix 3neMeHTaX KOJBUEBOro HIM
KOpoGYaToro ceyeHMss pacCTOSIHHE OT CTepXHeEH Mnpo-
OOJIbHOH apMaTypbhl A0 BHYTpEHHeil MOBepXHOCTH Oe-
TOHZ JOJDKHO YHOBJIETBOPATh TpeGoBaHMAM m. 5.33.

5.35. B n3ruGaemsIX, pacTAHYTbIX H BHEUECHTPEHHO
cxateix npu M;/N;> 0,3 h snemenrax, xpome dyHna-
MEHTOB, TOJIIMHA 2AIMMTHOTO CJIOA [UId PacTAHYTOH
paboueit apMaTypbl, KaK NPaBHIIO, HE HOJDKHA IPEBHI-
ware S0 MM. B 3ammMTHOM CllOe TOMUIMHOW CBBILIE
50 MM clemyeT ycTaHaBJIHBaTh KOHCTPYKTHBHYIO apMa-
Typy B BuOe cetok. IIpH 3TOM IUIOMIafb CeYeHHs NpO-
IONBHOW APMATYPBI CETOK HOMKHA OBITH He MeHee
0,05 4, mar nonepeyHol apMaTypbi SOMXKEH He NpeBbI-
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[IaTh BBICOTbI CEYCHHA 3JIEMEHTIA M COOTBEICTBCBATh
yKa3aHuaM 1. 5.54.

5.36. lnn koHCTpyKuM#, paGoTarummMx B arpeccus-
HBIX Cpelax, TOJILIMHA 3aIUTHOTO CjI0s1 GeToHa MOMXKHA
Ha3HavyaThCsA ¢ yuetoM TpeGosanmit CHulIl 2.03.11-85.

IIp1 HasHaYeHMM TOJIIMHBI 3aLMTHOrO C)ost GeToHa
Heo6XopuMo TAKXKe YUMTHIBATH TpeGoBaHUs
CHulI 2.01.02-85.

5.37(5.9). lna Bo3MOXHOCTH CBOGOOHOM yKIIAIKH
B ¢GopMy UENBHBIX apMAaTypHBIX CTEpPXHeH, CeTOK HIIH
KapKacoB, UOyUMX MO BCEH IMHE WIM WHpUHE HW3fe-
JIUsA, KOHIIBI 3THX CTep)KHEeH JOJIKHbI OTCTOATh OT FPAHH
3JIEMEHTAa IIPH COOTBETCTBYIOILEM pa3Mepe H3JeNHA:
10 9 M — Ha 10 mm, 1o 12 M — Ha 15 MM, cBhille
12 m — Ha 20 mm.

MHmMMansHLIe pacCTOSTHHA
MEXKIY CTEPKHAMH apMATYPHI
$.38(5.11) . PaccTosAnua mexay CTEPKHAMH apMa-
Typbl [0 BHICOTe M LUMpHHe CEYCHHA ROJKHBI oGecre-
YMBaTh COBMECTHYI0 pabory apmaryphl ¢ GeTOHOM H
HAa3HAYaTbCA C YYeTOM YA0OCTBa yKIJIa[lku M yIIIOTHe-
HuA GeTOHHOM cMecH.

IlpH HasHaueHWM PACCTOSHMA MEXHY CTEPXHAMH B
CBapHBIX CETKaX, a TaKXe B IUIOCKMX H NPOCTPaHCT-
BEHHBIX Kapxacax CJIeflyer, KpOMe TOrO, YYMTbIBaTh
TEXHONOIHYeCKHe TPeGOBaHMA NO KOHCTPYHUPOBAHMIO
CBapHbIX APMATYPHBIX M3[leNIMH, H3IOKEHHbIE B
mn. 5.22,5.23 u 5.28.

5.39(5.12). PaccTosinA B CBETy MeXIy OTHENb-
HBIMH CTCPXXHAMU NPOXONBHOM apMaTypsl M MeXAy
HPOAOIIBHBIMU CTEPXKHAMM COCEHUX IUIOCKHX CBapHbIX
KapKacoB [OJIXHbl NPUHAMATLCSI HE MeHee HauGOINL-
LIIEro AMaMeTpa CTEPXKHEH, a TaKKe:

a)
224

a) eClIM  CTepXXHH npuU GETOHHPOBAHMHM 3aHHMAIOT
TOPH3OHTAJIBHOE W/IH HAKJIOHHOE IOJIOKeHMe: A
HIDKHEH apmaTtypel — He MeHee 25 MM; I Bepx-
Hell — He MeHee 30 MM; INpH PacClONOXEHHH HIKHEH
apMatypsl Gollee 4eM B [Ba pAfa MO BBICOTE PacCTOf-
HHE MeXIy CTEPXKHAMH B TOPM3OHTAJIBHOM Hampas-
neHud (KpOMe CTepXKHeH [BYX HHMXKHMX PSHOB) JOMX-
HO 6bITh He MeHee 50 MMm;

6) ecmi  cTepXHM npH GeTOHUPOBAHWH 3aHHMAIOT
BEPTHKANIbHOE MONOXeHMe — He Menee 50 Mm; IpH
CHCTEMATH4ECKOM KOHTpONe (paKUMOHMPOBAHHA 3a-
nonuureneii 6eToHa 3To paccrosHMe MoXer ObITh
yMEHBIUeHO HO 35 MM, HO IIpH 3TOM JIOIDKHO GbITb He
MeHee 1,5-kpaTHoro nauGonpiiero pasmepa KpymHoro
3aMONHUTENA.

B aneMenTax win y3nax c GosbumM HachlleHHEM
apMaTypoll WIH 3aKJIafHbIMH [eTAIAMH, H3TOTOBIAe-
Mbix Ge3 mpHMeHenus BHOpoIUTOIAOK WIH BHGpa-
TOPOB, YKPEeIIeHHbIX Ha onanyGKke, MOIKHO ObiTh 06€-
CHEYEeHO B OTAENBHBIX MECTaX PacCTOAHHE B CBETY He
MeHee 60 MM 15 NPOXOXKIECHHA MEXTY apMaTypHbIMH
CTEPXKHAMH HAaKOHEYHHKOB IJIYOHHHBIX BHOpaTOpOB,
YIWIOTHsIOMMX OeToHHYlo cMech. Paccrosmus mexny
TAKMMH MECTaMH JIOJDKHBI ObITh He Gostee 500 Mm.

5.40(5.12).Ilpu  cTeCHeHHBIX YCNOBHAX [OINY-
CKaeTCA pacroyiaraTh CTEpXHH apMaTyphl HonmapHo 6e3
3a30pa Mexxay HMMH JIMGO ¢ pacCTOsHWEM MEXAY
CTEDXXHAMH Tapbl MeHee pacCTOAHMA, TpebyemMoro
A otdenbHbix crepxHedl. Takas mapa crepxued
IpH  Ha3HAYCHHH PpAacCTOAHHH MEXIY CTepXHAMH
(o n. 5.39) u Npyu oNpejeNeHUK IMHBI AHKEPOBKH
(mo. nmn. 5.42-5.46) pomxHa paccMATpHBaThcA KaK
YJIOBHbIii CTepkeHs MuaMeTpoM d,.; = |/di +di —

-c? (rae d, ¥ d; —~ ;maMerpsl CONMKaEMBIX CTEPXKHEH,
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Yepr. 102, Ipumepbl paCNoONONKEHHSI OJHOTO H3 PA/IOB CTepXHell HWKHel apMaTyphl (pacnonaraemoii B ONMH MM ABA PAXA 1O BHICO-
Te) NpH H3roTOBJCHKM H3MenHA Ha BuOpornowaake npu d =32 MMu d =16 Mm

@ — paBHOMeEPHOE PacHOJIOKEHHe CTepxkHeH; 6 - CNapeHHOe PACTOJIOKEHHE CTEPXKHEH NIPH YMEHBIUCHHBIX PACCTOAHHAX MeXIy CTep-
XHAMH KXKIOH Napkl; 6 — TO e, IPH OTCYTCTBHMH 3a30pa MEXAY CTEPKHAMM KaXIOH Mapsl
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€1 — PpaccTOfHMEe MEXIY ITHMHM CTEPXHSMH B CBETY,
npuHHMaemoe He Goiee THaMeTpa MeHbLIETO CTEPXKHA;
uept. 102).

5.41(5.12). PaccToAHMA B CBETY MEXIY CTEpPXKHAMH
NepHOIUYEeCKOTO Npo¢uisA, yKa3aHHble B On. 5.39 H
5.40, ompepensiorca N0 HOMHHAIBHOMY [MameTpy Ge3
yuera BbicTymoB M peGep. Ha3zHawas pacnosnoxeHue
apMaTypbl B CEYeHMH CO CTECHEHHBIMH YCIOBMAMM C
YyUe€TOM MNpPHUMBIKAIONMX JpYTHX apMaTypHbLIX 3Je-
MEHTOB M 3aKJIafHBIX [ETalieH, CIIemyeT NpUHHMATh
BO BHHMaHHe MAMETpPbl CTEpXXHEH C yueTOM BbICTYINOB
H pebep, a TaKKe HAOMYCKaeMble OTKIIOHEHHA OT HOMH-
HANbHBIX pa3MepOB CTEPXKHeH apMaTyphl, CBapHbIX ce-
TOK M KapKacOB, 3aKJIajiHbIX AeTajied, GpopMy B pacno-
JIOXKeHWe apMaTyphbl M 3aKJIaJHbIX HETaJied B CEYeHMH.

AHKepoBKa apMaTyphl

5.42. [ina obecneyeHns BOCHpHATHA apMaTypoi
TpeOyeMbIX YCHJIHH B paCCMaTpHBacMOM CEUYeHHH apMa-
Typa BOMKHA MMETh JIOCTATOYHYI0 aHKEpPOBKY 3aBelie-
HHeM ee¢ 32 3TO CeueHHe Ha HeOGXOOUMYIO IUTHHY WIN
BBITNONIHEHUEM CHELMANIBHBIX KOHCTPYKTMBHBIX Mepo-
TIpUATHH.

5.43(5.13). Crepxnn mepunomuueckoro npodwis,
a TaKXe rlafKHe CTepXHW, NpUMeHsAeMble B CBapHbIX
KapKacax H CeTKax, BbINMOJHAICA Ge3 KpiokoB. PacTa-
HyThle ITTafikKue CTEPXHM BA3aHbIX KapKacoB M CETOK
JOIDKHBI 32KAHUMBATLCA Kplokamu (CM. uept. 92) wiu
NEeTIAMH.

5.44(5.14) . IlponionbHble CTEPKHH pPaCTAHYTOH M
CkaToif apMaTtypbl OOJDKHBI OBbITh 3aBefieHbI 33 HOp-
ManbHOE K IPOTOJIBHOM OCH 3NIeMEHTa ceueHue. B KO-

TOpPOM OHH YUMTBIBAIOTCA C NMOJIHBIM pacueTHBIM COMpO-
TMBJICHHEM, Ha JUJIHHY HE MCHEe lan, ONpenenaceMyIo 1o

dopmyite

R
lan p =(°’an —Iz:_+A}‘an)d’ (316)

HO He MeHee [, =N,,d, Ie 3HaveHUA w,, AN, u
Agn» @ TAKXKe JIOMYCKaeMble MHHUMAJIbHBIE BETMYMHEL
l,n ompenensworcs mo taGn. 44. Ilpu srom rnapkue
apMaTypHbie CTEPXHH [OTDKHbI OKAHUMBATHCA KpIOKa-
MH, BBINOJIHAEMBIMH COrNacHo m. 5.11, wiu uMets
NpUBAPEHHYI0 MOMNEPEYHyI0 APMATypy IO JUIMHE 3alien-
xu. K BenuwmHe R; momyckaercsi BBOIMTs KO3 dH-
UMECHTBI YCTIOBHH paGoTh! GeToHa, kpome 7, .

B sneMeHTax M3 MeJIKO3epHHCTOro 6eToHa rpyImibl
B {cM. . 2.1) 3HaueHud [, onpenensempie no ¢gopmy-
ne (316), nomxHst GeiTh yBenumHbl Ha 10d s pacta-
HyTOTO H Ha Sd — [ cxaTtoro 6eToHa.

BenuuMHBI OTHOCHTENLHOM [UTMHBI AHKEPOBKH A, =
=l ,/d , Be1uKCIEHHbIE IO hopmMyne (316) s pasHbIX
KJ1accoB OeTOHA H apMaTypbl, NpHBEAEHbI B Tabn. 45.

B cnyvae, xorna aHkepyemble CTepxHH IOCTABIEHbI
C 3aMacoM MO IUIOWA[M CeyeHuA NpOTHB TpeGyemoit
pacyeToOM IO MPOMHOCTH C HONHBEIM PacyeTHBIM CONpPO-
THBJICHHEM, JUTHHY aHKEpOBKH [ , , BBIYHCIICHHYI0 1O
tdopmyne (316), momyckaeTcs yMEHpLIaTh, YMHOXas
Ha OTHOlleHHe HeoGxoIMMOH 1Mo pacyeTy M ¢axtnuec-
KO# IUTOINafei CeYeHHsA apMaTyphl.

Ecnd mo pacuery BOOJIb aHKEPYEMBbIX CTepXkHeEH
o6pa3syioTcs TpewmHb! OT PacTsKeHHA 6eToMa, cTepx-
HM JOJDKHBI GBITh 3afieNIaHbl B CKATYI0 30HY 6€TOHa Ha
mwmny l,, , onpenensemyio no ¢opmyne (316). Iipu

Ta6nuna 44 (37)

TlapaMeTpbl U1 ONpelleNeHHs IJIMHLI aHKEPOBKH gy 8PMaTyphl 6e3 aHKepoB
TlepHOOMYeCKOro nmpodunst rnagKoi
Ycnosus paGoThl apMaTyphi
Aon lon » MM Aan lop » MM
Yan Adgp Yan Ahgp
He MeHee He MeHee
1. 3ajtenka apMaTyphl:
a) pacTAHYTOM B pacTAHYTOM GeToHe 0,70 11 20 250 1,20 11 20 250
6) cxarolf UK pacTAHYTOH B CKaToM
GeroHe 0,50 8 12 200 0,80 8 15 200
2. Croikn apMaTyphl BHAXJIECTKy B Be-
TOHe:
a) pacTAHyTOM 0,90 11 20 250 1,55 11 20 250
6) cxarom 0,65 8 15 200 1,00 8 15 200
Ta6nuua 45
Pacnonoxenue | Kmacc OrHOCHTeNBHAS [UIMHA aHKEPOB KU apMATYPhI A4y, = Ian/d npH GeToHe KiaccoB
apMaTyphl B apma-
GeroHe TYypel {B7,5 B10 | B12,5 | B1S B20 | B25 B30 B35 B40 B45 B50 BS5S B60
1. PacTaHyToM, A-l 72 58 48 42 34 30 27 25 23 22 21 21 20
A-Il | 56 45 38 34 28 25 23 21 20 20 20 20 20
l;n 2250Mmm | AMID | 69 S5 46 40 33 29 26 24 22 21 21 20 20
2. Cxartom, A-l 49 39 33 29 24 20 19 17 16 15 15 14 14
A-ll | 40 32 27 24 20 18 16 15 14 14 13 13 13
Lp>200Mm | AL § SO 40 33 29 24 21 19 17 16 15 15 15 14
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9TOM BBICOTY CKAaTOH 30HBI JONMYCKAaeTcsi ONpENeNATh
cornacHo n. 4.16.

5.45. ITpu HEBO3MOXHOCTH BBINOTHEHHA TpeGoBaHHiA
I 5.44 nomxHbl GBITh MPUHATHI CHEMaTbHBIE MEDBI 1O
aHKEPOBKe IPOOJIbHbIX CTEPXXHEH :

a) yCTPOHCTBO Ha KOHIAX CHNEIMAIBHBIX aHKEPOB
B BHIE IUIACTHH, INai0, raek, YrojIkoB, BBICAXEHHBIX
ronoBsok u T. n. (uepr. 103). B arom ciyuae mmomanp
KOHTaKTa aHKepa ¢ DeTOHOM [0JKHa YIOBJIETBOPATDH
YCIIOBHIO IPOUHOCTH GeroHa Ha cMaTHe (cM. 1r. 3.109a),
a TONUMHA aHKepyloLleH IUIacTHHbI [JOJDKHA GbITh He
MeHee 1/5 Bceil MpHHbI (IMaMeTpa) H YROBIETBOPATH
YCIIOBHAM CBapkH (cM. Tabn. S2); UMHa 3afienku
CTEPXKHA MOJIKHA OTpeNeNATbCA PaCIeTOM Ha BBIKANbi-
BaHue (cM. . 3.106a) u npuHMMaThCA He MeHee 10d;

a) J) ¢
4
. YA 74
_8) 3)
. 2
L

ZzZZZ7 A

NN

] - ) )

//“

- 14

Yepr. 103. AHKepoBKa apMaTypsl NyTeM YCTPOHCTBA Ha KOH-
UaX CHeuNANLHBIX AHKEePOB

@ — npuBapeHHO#t mMnacTHHBI; 6 — 0GXAaTOH MAacTHHHI; 6 —

BBICAXEHHON TOJNIOBKH; 2 — BHICAXGHHOH roNOBKH ¢ maliGoit;

0 — TMpPHBAPEHHOro CTEpPXHA K YrojIKy; e — raliku ¢ maiiGolt
CHapYyXH; & — ralikum BHYTpH

6) o6 aHkepyemoro crepxms Ha 90° mo nyre
Kpyra pausycoM B cBety He menee 10d (1 — Uy/l,,)
[rme !} — mIMHa NPAMOTO yYacTKa Yy Hauama 3afieIKH
(uept. 104) ], oTBevarOLMM peKOMeHNaUMAM Tabn. 37;
Ha OTOTHYTOM YYacTKe CTAaBATCA NONONHMTENILHbIE XO-
MYTbI IPOTHB pa3rHGaHuA cTepiHeH;
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Yepr. 104. AnxepoBKa apmMaTyps nyTem omruba

B) NpPHBApKa Ha [UIHHE 3afieJIKH MONEPEYHBIX aHKe-
PYIOLIHX CTepXXHeif; B 3TOM CITyuae [IMHA aHKEPOBKH
I, OTIPENENEHHAA COTNACHO M. 5.44, YMEHBUIZETCA HA

N,

pmmy Al =1, # [rme N,, — cm. popmyny (82) 1;
s

ecmu Al 150 MM, rnaikue CTepXHH MOTYT BbINOJI-

HAThCA Ge3 KPIOKOB, NIPH 3TOM 3HaueHHe /,,, He yMeHb-

HIAETCA.

5.46 (5.15). Ecnu npoponbHele CTEPXHH apMaTyphl,
moxonALme N0 KpailHux CBOGOAHBIX ONOP R3THGaeMBbIX
WEMEHTOB, He HMEIOT CIEIMAIBHBIX aHKEepOB ¥ He MpH-
BapuBalOTC K ONOPDHBIM 3aIJTAAHBIM JIETaIAM, HeoO-
XOJIMMO BBHINOJHATH CleAYIOLHe TpeGOBaHHA:

a) ecru  cobimopalorca ycioBua n. 3.40, pauua
3allyCKa pacTAHYThIX CTep)kHeil 332 BHYTPEHHIOI0 IpaHb
cBoBoaHoil onopwt I, MOIDKHA COCTaBNATL He Meree 5d;
B CBapHBIX KapKacaX M CBapHBIX CeTKaX ¢ HpoROJth-
HO#i paboueii apMaTypoit H3 IMaXHX CTEpXHEH Kk Kax-
HOOMYy PAacTAHYTOMYy HPOZONIBHOMY CTEPXHIO Ha JJTHHE
I, momxen GhITh IPHBapeH XOTs GbI OAMH NMOMEPETHBIH
(anxepylonmii) crepxens Auamerpom d, > 0,5 d, pac-
NIOJIOXEHHDbIA OT KOHIA kapkaca (CeTKH) Ha paccros-
muc<15mmnpud < 10mmuc < 1,5d npud> 10 mm
(uept. 105,a);

6) ecmu He coGmiopaoTca ycnoBus 1. 3.40, mnuma
3amycKa cTepXHedl 32 BHYTPEHHIOI0 I'paHb CBOGOAHOH
onops! /, fomxHa 6biTh He MeHee 10d; B ciyvae mpume-
HEHHR [NafIKHX CTepXHeH Ha [WIHHe [, K Kaxqomy npo-
JONBHOMY CTEp)XKHIO OJDKHO GbITh IPHBApeHO He MeHee
ABYX NONEpeuHbIX (aHKEPYIOIMX) CTepXHedl auamer-
pom d, > 0,5d, npu 3TOM PaccTosHHe OT KpaiHero aH-
KEpYIoIIero CIepXHA MO0 KOHUA Kapkaca (CeTKH)
IOIDKHO COCTAaBJIATH He Gollee yKa3aHHBIX B MOMNYHKTe
»a” BeymuH ¢ (uepr. 105, 6).

Ecim senmuuna I, onpefienieHHas ¢ yueToM ykasa-
Huil 1. 3.44, Mesibite 10d, T0 ymHa 3amycKa crepxHeit
33 BHYTPEHHIOI0 IpaHb ONOpbI YMeHbLIaeTCA o /,, H
MpUHUMAeTCA He MeHee Sd.
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Yepr. 105. JonoaHuTe/ibHas aHKEPOBKA apMAaTyphbl MpHBapH-
BaHHEM MOTNEPEUHEIX AHKEPYIIUMX CTepkHek

a — B IumMTax; 6 — B 6anKax
Croixu apMaTypsl BHaXnecTKy (0e3 capku)

5.47 (5.37). Crpixu paGoueit apMaTypbi BHAXJIECTKY
NPHMEHSIOTCA NpH CILIKOBAHMM CBAPHBIX M BA3aHbIX
KapKacoB H CETOK, NpH 3T0M mHamerp paGoueil apma-
TYPbI NOJDKeH ObITh He Gonee 36 MM.

Croiku cTepiHeii paGoueil apMaTypbl BHAXJIECTKY He
PEKOMEHIyeTCA pacnojiarath B pPacTAHYTOH 30He
H3rubaeMbIX ¥ BHEHEHTPEHHO PAaCTAHYTBIX JIEMEHTOB B
MECTax NOJHOFO MCIONb30BaHUA apMatyphl. Takue
CTHIKH He [OMyCKAOTCA B JIMHEHHBIX IJIEMEHTaX,
CeYeHHEe KOTOPHIX MOJHOCTBIO PACTAHYTO.

5.48 (5.38).Crhixn pacTAHYTOH WIH cXaToit paGo-
yel apMaTypbl, a TaKXKe CBAPHBIX CETOK M KapKacoB B
paGoueM HamnpaBJleHHH [OJDKHBI UMeTh NIMHY Nepemyc-
Ka (Haximecrku) / He MeHee BeNHUMHBI [, ompenense-
moii 1o popmyne (316).

Benmuuibl OTHOCHTENIbHOH IUIMHBI NepenycKa \; =

]

=—y

BbIUMCIIeHHbIE 0 dopmyne (316) mis pa3HbIX
K/1accOB 6eTOHA ¥ apMaTypbl, IpUBEXeHbI B Ta0n. 46.
EcmM cThIKyeMble CTEp)KHH IIOCTAaBJIEHBI € 3alacOM
TO TIIOUIANM CEeYEHMA MpoTHB TpeGyeMoH pacueTom Io
NPOYHOCTH Ha fefiCTBHe HaMGONBLIIMX YCWIMH B 30HE
CThIKa, JUIMHY TlepelycKa /;, BEMHCIIEHHY0 o hopMyTie
(316), MOXHO YMEHBIIMTH YMHOXEHHEM €¢ Ha OTHO-
IIeHHe HeoGXOmUMOM 1o pacdyeTy B (aKTHUECKOH IUIO-

5.49 (5.39).Crpiku cBapHBIX CeTOK M KapKacoB, a
TAK)Ke pACIAHYTBIX CTepxHeil BA3AaHBIX KAapKACOB M
CeTOK BHAXJIECTKY 6e3 CBapKH JOMNXHbl, KaK NpaBuio,
pacnionararscsi Bpa36exky. Ilpu stom mnowans ceue-
HUA paGowx cTepxHeld, CTBHIKYEMbIX B OOHOM MECTe
WIH Ha PacCTOAHHH MeHee THHbI Nepelycka /, ROJDkHa
cocTanATh He Gonee S0 % obmed miomamu ceveHHs
PacTAHYTOM apMaTyphl TIPH CTEPXKHAX NEPHOTHYECKOro
npoduns u He 6onee 25 % — NPH IMATKUX CTEPHHAX.

CMellesne CTBIKOB, pAacCHONOXEHHbIX B Pa3HbIX
MecTax, JomkHo GbiTh He Menee 1,5/, (uepr. 106, 6) .

C1bIKOBaHMEe OTHEIbHBIX CTEpXKHei, CBapHbIX CETOK
M KapKacoB 6e3 pa36exiu JOIMyCKAeTCA MIPH KOHCTPYK-
THBHOM apMHpoBaHHH (6e3 pac4eToB), a Takike Ha
TeX ydacTKax, [file apMarypa HCNONb3yerca He Golee
yeM Ha 50 %.

B mOmepeyHOM CeueHWM JJIeMeHTa apMarypHble
CTBIKH CNeoyeT pacnonararb o BO3MOXHOCTH CHM-
METpPHYHO.

5.50. Ilpu cThiKE BHAXJIECTKY CTHIKYEMBIE CTEp>KHH
HOOJDKHBI PAcNoIAraTbca MO BO3IMOXHOCTH BIUIOTHYIO
OIMH K [IpYroMy; PAacCTOAHHE B CBETY MeX/Y CTbIKYye-
MBIMH CTEpXHSMH He OOJDKHO NpeBblliaTh 4d, T.e.
0< e < 4d (uepr. 106, a).

ﬂ) < N 1,—:

Rl 1P<

{ 0ses4d

4,

-

4AA81L
8y 1
A 0<e<4d
é)
g | ‘l
) fzzd; >30mm
=] 1 ——

151, }

Yept. 106. Pacnosnioxerne cTepxHel, CTBIKYeMbIX BHAXIECTKY,
H CTBIKOB

@ — pacmoNOXeHWe CTepxHeli B CThiKe; § — pacHONIOXKEHME

Waneil ceueHus apMaTyphl. CThIKOB
TaGnuua 46
Pacnonoxenue Knacc OTHOCHTEIBHAN NUTHHA NepenyCKa Ay = I,/d npu GeroHe Ktaccon
apMarypsl apMaTyphl
B GeToHe B12,5 B15 B20 B2S B30 B35 B40 B4S BSO BSS B60

PacrsaryTOM, Bp-1 56 49 40 34 30 27 26 24 23 23 22
A-l 59 51 41 35 32 28 27 25 24 23 23

I;>250 MM A-ll 46 40 33 28 26 24 22 21 21 20 20
Al 56 49 40 34 30 27 26 24 23 23 22

Cxarom, Bp-I 41 35 29 24 22 20 19 18 17 17 16
Al 39 26 28 24 21 19 18 17 16 16 16

h> 200 MM A-ll 33 29 24 21 19 17 16 15 15 15 15
Al 41 35 29 24 22 20 19 18 17 17 16
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Cocenu#e CThIKM BHAXJIECTKY He SOJDKHBI pacrolia-
raThcsl CIMLIKOM GIH3KO ooMH K apyromy. Paccros
HME MeXOy HAMM B CBETy AO/KHO ObITb He MeHee 2d
(d — nuamerp CTBIKYyeMbIX CTep)KHeH) M He MeHee
30 MM (cM. uepr. 106, 6).

5.51(5.40). CTbikH CBapHbIX CeTOK B HaIpaBJICHHMH
paboueii apMaTypbl H3 I/IaIKOHl ropAYeKaTaHOH CTanu
knacca A-l ponxHp! BBIMOJHATBCA TAKHM OOpasoM,
yro66l B KKOOH M3 CTBIKYEMbIX B PACTAHYTOH 30HE
CeTOK Ha [UIMHE HAXJIECTKHM pacmosiarajoch He MeHee
OBYX TONEPEYHBIX CTEPXHEH, NPUBAPEHHbIX KO BCEM
IIpOAONIBHBIM CTEepXKHAM ceToK (depr. 107).

) d,
2 4
) =
I >l |
3) ds
A IE
é) ds
==t _a_3__ %
S 2L, ds

Yepr. 107. Croikn cBapHbiX CeTOK BHAXIECTKY B HANPaBICHHE
paGoueii apMaTypsi, BHINOJIHEHHOH H3 FHAKKHX cTepHelt

@ — TpY PacTIONOXEHUH PaCTIPeNeSMTENLHbIX CTEpXKHEN B ofHOM
IUIOCKOCTH; 6, 8 — TO XKe, B DAa3HBIX MIOCKOCTAX

JiiMHa HAXJIECTKH CBAapHBIX CETOK C IIajgKoi pabo-
Yeif apMarypoil NpH HAIMYMH ABYX IpPHBapeHHBIX
aHKepyLMX CTep)KHeHd Ha [JIMHEe HAXJIECTKH MO/DKHA
ObITb He MeHee BeJIHYMHBI /;, ONpEMEIEHHOH B COOT-
BETCTBHH C 1. 5.48.

Takue >xe THIbI CTHIKOB IPUMEHAIOTCA IS CTBIKO-
BaHMA BHAXJIECTKY CBapHbIX KapKacoB ¢ OJHOCTOPOH-
HAM pacnojioxeHueM pabouMx CTepXHEH H3 BceX
BHIOB CTaJH.

CThIKH CBapHBIX CETOK B HampaBleHHH paGoueit
apmarypsl knaccoB A-II, A-III u Ar-IIIC BrinonHsoTCA
Ge3 monepeyHbiX CTepXKHEH B Mpelenax CTblka B OJHOA
wnin B obenX cTbIKyeMbix cerkax (uept. 108, g, 6),
TPy 3TOM [UTMHA HaXJIeCTKH ! MPHHUMAETCH B COOTBET-
CTBHMH C TpeGOBaHUAMH II. 5.48.

[Ipu npuBapke NONEPEUHBIX AHKEPYIOUWMX CTEPXK-
He K pabo4uM CTepXKHAM IEPHOAM4ECKOro NpodHIA
CBapHBIX CeTOK M KapkacoB (uept. 108, g, 2) mnuHa
HaxJIECTKM, OflpelesieHHass B COOTBETCTBMHM C I 5.48,
MOXeT OBITh yMeHbIIEHa Ha Sd TIPH OAHOM NONEPEYHOM
aHKepyIolEeM CTepxHe, Ha 8d — NpH IBYX NollepeuHbIX
aHKEPYIOILMX CTEPXHAX.

Bo Bcex ciyuasx JUTMHA HAXJIECTKH JOIDKHA OBITH
He MeHee 154 B pacraHyToM 1 10d — B cxaTom GeToRe.

Ecnn muaMerp pabGouHx crepxkHeH, CIbIKYeMbIX
BHaxJIeCTKy B PacTAHYTOH 30He, MpeBbiraer 10 MM B
paccTosiHKe :\;ewxy CTepXHAMH COCTaB/IsAeT MeHee

$

300 Ry,
MeTp CTbIKYeMBIX CTEPXHeH, MM), B MeCTax CIBIKOB

BENHUUHbI (roe d — HauMeHBIMH AMa-
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creflyeT CTaBHTL HOMONHHTENBHYI0 MOMNepeuHylo apMa-
TYpY B BHIOE XOMYTOB WIH IOHOBECOK H3 KOPBITO-
OOpa3HO COTHYTbIX CBapHBIX CeTOK, 3aBeiCHHBIX B
oxarylo 30Hy. IIpu 3TOM mWwiIoOwWaAb ceYeHHA OONONHU-
TenbHOM TIONEPeYHOH apMaTypbl, OCTAaBJICHHON B Ipe-

Jienax CTHIKA, JOMDKHA COCTABNATH He Menee 0,4 4 —~
sw
(rne A; — MIOWANb CEYEHHA BCEX CTHIKYEMbIX IIpo-
TONBHBIX CTEPIKHEH) .
Tipn CTbIKOBAaHMM BHAXJIECTKY CBapHBIX KapKacoB
B GanKax Ha [UIMHE CTBIKA2 HE3aBUCHMO OT AMaMETpa
paboumx CTepKHeH HOMKHA CTaBUTbCA JONOIHATEIIbHAA
nonepeyHas apmarypa B BHMIE XOMYTOB WIH KOPbITO-
oGpa3sHO COTHYTBIX CBApHBIX CeTOK. IIpH 3TOM Luar
[OTIONTHUTENIbHBIX MOMePeUHbIX CTepxkHeil B Ipenenax
CTBIKA JOJKEeH ObIThb He bonee 5d (d — HaMMeHBILUMH
OUaMeTp NPOMOIIbHBIX paboUMX CTepPXKHEN) .

a) . . g I[df

A 71"
0
N %
zl, ‘
8 .QI "ds
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Yepr. 108. CThikM CBapPHBIX CETOK BHAXJIECTKY B HAMPABACHUM
paboveit apMaTyphI fiepHoAYeCKOro npoduns

@ — 6e3 aHKEePYIOUMX MOMEPEUHBIX CTEPXKHER HA ABYX CeTKax;
6 — TO Xe, Ha ODHOM H3 CETOK; € — IpH OIHOM aHKEpyIOLIEM
CTep)KHe; 2 — NPU ABYX @HKEpYIOLIMX CTEPKHIX

5.52(5.41).CIbiky cBapHBIX CETOK B HepaGouem
HaIIpaBIICHHH BLIMTOJIHAIOTCA BHAXJIECTKY C IIePeyCKOM
(cumram Mexny ocfiMM KpaitHux paBoumx cTepiKHeit
CeTKH) :

Ipd puaMeTpe pacHpefe/HTenbaoN

apMmaryppl 10 4 MM BKITIOY. . . . . . . Ha 50 MM
(uepr. 109, g, 6)
TOXe, CBHE4 MM . ... ...... Ha 100 Mm

(uepT. 109, 6, 2)

Ilpu nuamerpe pabouelt apMarypnl 16 MM U Gonee
CBapHble CCTKM B HepaGoueM HalpaBJIeHHH OOMYyCKa-
eTCA yKJaibiBaTh BIPHTHIK OJHY K JpYToH, Nepexpsl-
Bafd CTHIK CHNEUMAJbHBIMH CTHIKOBBIMA CETKAMH,
YKJIafbIBaeMBIMM C TIEpelyCKOM B KKAYI0 CTOPOHY
He MeHee 4eM Ha 15d pacnpeliesMTeNnbHOH apMatypbi
H He MeHee YeM Ha 100 MM (uept. 109, 0).

CeapHbie cetku B HepaGouem HaNpaBieHWH Homyc-
KAercAl yKIafbIBaTh BIpUTBIK Ge3 HaxecTku u Ge3s
DOTIONHMTEIBHBIX CTBIKOBBIX CETOK B  CIEAYIOMX
Clyyasax:



NpH yKJIaike CBAapHLIX TONOCOBBIX CETOK B OBYX
B3aMMHO NEPHEHAMKYIAPHBIX HalIpaBJICHUAX

NpH HAMHYHM B MECTaX CIbIKOB [IONONHMTENIBHOTO
KOHCTDYKTHBHOIO apMHpDOBaHHS B  HallpaBJieHHH
pacipene/MTeIbHOM apMaTyphl.

a) 50mm

| 100mw |

Y 00mpt5d, own; 215,

- 1 3

T | a’ﬁGuuH

Yepr. 109, CrpiH CBapHBIX CeTOK B HepaGoueM HaNMpapleHHE
a, 6 — BHAXNECTKy HpH OUaMeTpe pacnpefdenHTeNsHo# apma

TYphl O 4 MM BKIIOY.; 8, 2 — TO Xe€, CBbillle 4 MM; O — BIpH-
THIK NIpH AxaMerpe paboueit apmatypsi 16 MM 1 Gornee

APMHPOBAHHE KEJIE3OBETOHHBIX 3JIEMEHTOB
O6mue nonoxenus

5.53(5.16). Iliomany ceveHnss NpORONILHOH apMa-
Typbl B JKeNe300eTOHHBIX 3JIeMeHTaX MO/DKHA NpHHH-
MAaThCA He MeHee YKa3aHHOM B Ta6it. 47.

MHHMMAaIBHBIA NPOIEHT cofepXKaHHA apMaTypel S
¥ S’ BO BHELEHTPEHHO CXKATHIX MEMEHTax, Hecyulas
CIHOCOGHOCTD KOTOpLIX NpPH pacueTHOM SKCHEHTPHCH-
TéTe MCNOJIb3yeTcs MeHee yeM Ha 50 %, He3aBHCHMO
OT rH6KOCTH 3/IeMEHTOB MpHHUMaeTCA paBHbiM 0,05.

TpeGosanuss T1a0n. 47 He pacnmpoCTpaHSIOTCH Ha
apMHpOBaHMe, ONpeNeiecHHOe pacueToM 3JeMeHTa IJiA
Cranuil TPaHCHOPTHPOBAHMsA W BO3BE[ICHHA; B 3TOM
Clyyae IUIOLIANb CEYEHHS apMaTyphl OMNperensercs
TOJIBKO PacyeToM IO NPOUYHOCTH C Y4YeTOM yKa3aHWH
m 1.14.

OneMeHTbl, He YHOOBJIETBOpsioLHEe TpeGoBaHHAM
MHMHHMAaJIbHOTO apMHPOBAHMS, OTHOCATCA K GETOHHBIM
3IMeMEHTaM.

Tpe6GoBaHUA HacTOAWIErO IyHKTa He YYHTHIBAIOTCA
Ipd Ha3HAYeHMM IUIOMIA[M CeueHMs apMaryphl, YCTa-
HaB/IMBaeMO# MO KOHTYpY IUIMT WM NaHeseil M3 pac-
YeTa Ha M3THG B IVTOCKOCTH IUTHTbI (NaHEJH) .

Ta6numa 47(38)

MunumansHas wio-
LIa7h Ce4eHus mpo-
JONEHOH apMaTyphl
B Xej1e300eTOHHBIX
3jleMeHTax, % Iio-
mam cedeHua GeroHa

Ycnosus paGoTsi 2pMaTyphl

1. Apmarypa S B u3rnbaemeix, a 0,05
TaKXKe BO BHEUEHTPeHHO PaCTAHY-
TRIX 3JIeMEHTaxX MNpH pacmosioxke-
HHH TPOAONBHON CMINI 32 mpele-
naMu paboueit BHICOTHI CeUeHHS

2. ApMmatypa S, S’ Bo BHeUeHTpeHHO 0,05
PacTAHyThIX 3MEMeHTax Ipy pacro-
JIO’KEHHH NMPOJONLHON CHNbI MeXAy
apmarypott S u S’

3. Apmarypa S, S’ BO BHElLEHTPEHHO
CXKATBIX 3/1eMeHTaxX MpH:

a) 1,/i < 17 (o OPAMOYTOMBHEIX 0,05
ceveHnii — npu [, /h < 5)

6) 17< 1,/i< 35 0,10
< 1l,/h<10)

B) 35< l,/i< 83 0,20
10< I,/h < 24)

D I,/i > 83 (,/h > 24) 0,25

IIpu ™MeyaHn e. MuUHNMaNEHag MIOLIANb CedeHUS apMa-
TYphl, NpuBecHHast B Ta671. 47, OTHOCHTCA K IUIOLHAIM CeUeHHST
OeToHa, paBHOH NMPOW3BECHHIO IIMPHHBI MPAMOYIONBHOIO Ce-
YeHMsA WM LHpUHbI peGpa TaBpoBoro (IBYTaBpPOBOIO) ceve-
HuA b Ha paGouyio BriCOTY ceueHus A, . B 3neMeHTax ¢ NPOXOIL-
HOH apMaTypoH, pacnonoxXeHHOA paBHOMEPHO MO KOHTYpY
CeueHHA, a TalOKe B LEHTPANKHO-PaCTAHYThIX IEMeHTaX MHHH-
ManbHasd IDIoiLafb BCed MpOJOABLHON apMaTyphl OTHOCHTCH
K mojHoft muomamy cedeHus GeToHa W MOIDKHA NPHHHMATHCH
BABOoe GoNblie BeMWuMH, YKa3aHHBIX B TaGn. 47.

5.54(5.22). Y Bcex nmoBepxHOCTEH XKene306eTOHHBIX
MEeMEHTOB, BOMHM3M KOTOPHIX CTaBHICA MPOZOJIbHAA
apMarypa, [OJDKHa MNpeqycMaTpMBaTbCH TakdKe IOMe-
peYHasa apmatypa, OXBaThIBAIass KpaliHHe IpOMOJib-
Hble CTEPXKHM, I MPEeOTBPALICHMA pa3BHTHA INpo-
monbHbIX TpeumH. IIpu 3TOM paccTOAHMA Mexny
NONEepeYHbIMU  CTIEPXHAMM Y KaXIOH MOBepXHOCTH
JNeMeHTa [OMKHbI ObiTh He Gornee 600 MM u He Gosnee
YABOCHHOH IIHMpHHBI TIpaHu 3neMeHta. Honepewyio
apMarypy BONYCKAaeTCA He CTABHTb y TpaHeidl TOHKHX
peGep wmMpHHOH 150 MM H MeHee, MO LIMpHHE KOTO-
PBIX pacIonaraeTcs JIMIUb ONUH NPONOJIbHBIA CTEPXKEHS.

5.55. CooTBeTCTBHE DAaCHOJIOKEHMA apMaTypnl ee
IpOEKTHOMY TIOJIOKEHHI0O HONAHO o0b6ecneuuBarTbca
CTeIHATPHBIMY MEpONPHATHAMH N0 (UKCAIMH apMa-
Typsl coracHo mn. 5.118-5.120.

ApMHpOBaHHe CKATHIX 3/IeMEHTOB
ITIPOO/IbHAA APMATYPA

5.56(5.17). IuaMeTp, MM, NpONONBHBIX CTepKHeH
CKATBIX 3JIEMEHTOB He JOJDKeH MpeBbIIaTh OnfA GeToHa:

TIDKEIION0 H MEJIKO3CPHHCTOrO Kilacca HHXKe

B2 ....... e e e e .. 40
JIETKOT'0 ¥ NOPH3OBAHHOTO KIIaCCOB:
BI2,SHHMXE . . . . . v v v v v v v nn .o 16
Bl1S5-B25. ... ...t .. 28
B3OHMBRBIIE .......c0vvvvuusas 40
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Hns ocofo MOLHBIX KOMOHH U3 TXenoro GeroHa
wiacca B20 u Bouue ¥ IPH COOTBETCTBYIOUIEM TEXHO-
JIOTHYeCKOM OOOpYROBAHHY Ofif Pe3KH, CBAPKH, H T. 1L
MOTYT TPUMEHATHCA CICPXKHM JMAMCIPOM CBbIINE
40 mMm.

JlsamMeTp mNpoACNBHBIX CTIEPKHEH BHELEHTPEHHO
CXaTbiX INEMEHTOB MOHOMKUTHBIX KOHCTp)’Km{ﬁ AOKeH
6bITh He MeHee 12 MM. B KONOHHax ¢ pa3MepoM MeHp-
el CcTOpoHbl ceverss 250 MM M Gonee auamerp
TIPOZIONBHBIX CTEPXKHEH peKOMEHIyeTCA HasHAauaTh He
MeHee 16 MM.

5.57(5.18) . B nuHeiiHbIX BHELEHTPEHHO CXKATHIX 3I€-
MEHTaX pacCTOSHWA MEXIY OCAMH CTepXXHEH NpOMOoNb-
HOM apMarypbl IOJDKHBI NpUHHMATbCA B HallpaBIIEHHH,
NMepNeHIUKYIAPHOM IUIOCKGCIH H3rubGa, He Gonee
400 MM, a B HampabBJieHWH IUIOCKOCTH H3ruba — He
6o.1ee 500 MM.

IIpy pacCTOAHUAX MEXAY OCAMM pabouux cTepikHed
B HampaBJIeHHH IUiockKocTH H3ruba cBbiure SO0 mMm
HAUIeXKUT CTaBHTb KOHCTPYKIMBHYI0 apMarypy Iua-
MeTpoM He MeHee 12 MM, YTOGBI MexTy NpPOROJIbHBIMU
cTepxHAMH ObUTO He Bosee 400 MM.

5.58(5.19). Bo BHeUEHTpEHHO CXAaTbIX IeMeHTax,
Hecylasi crnocoGHOCTh KOTOPBIX HPH 3aJIaHHOM 3KC-
LEHTPUCHTETE IPOHOIBHON CWIbI MCIONb3yeTc MeHee
yeM Ha 50%, a TakKe B 3IIeMeHTax C rHOKOCTBIO
—l?— < 17 (#anpumep, MOAKONOHHKKAX) , FHe MO pac-

i

YeTy COKaTag apmarypa He Tpebyercs, a KOJHYECTBO
pacTAHyTO# apmaTyps! He npesbiitaer 0,3 %, pomycka-
eTCAl He YCTaHaBIMBaTh MPOHONIBHYI0 H HONEPEUHYIO
apMarypy, Tpebyemyw corinacHo mm. 5.54, 5.57, 5.59
H 5.60, no rpaHaM, NapalieIbHbIM IVIOCKOCTH M3ruGa.
Ilpu 310M apMmupoBasiMe N0 TPaHAM, NepHeHIUKYNAp-
HBIM IUTOCKOCTH H3riba, INpOM3BOIMTCA CBapHBIMH
KapKacaMy H CeTKaMH C 3aUIMTHbIM CclioeM GeToHa
TONUIMHON He Menee 50 MM M He MeHee ABYX OHaMeT-
POB TPOMIONBHOM apMAaTypBhI.

ITONEPEYHAA APMATYPA
5.59(5.22) . Bo BHEUCHTPEHHO CXKATHIX JIHHEHHBIX

JIEMeHTaX NpU HaIMIHK YYMTHIBAEMOH B pacyere Cxa--

TOH MNpOJOJIbHOH apMaTypsi JIA NpPeNOTBpALECHHA
e¢ BBIMYYMBAHHA XOMYTbl JOJDKHBI CTABHTbCA Ha pac-
crofgHMAX He Gonee 500 MM M He Gonee: NpH BA3aHBIX
Kapkacax — 15d, npu cBapubix — 20d (d — HauMeHb~
LM THaMeTp CXKAaThIX MPOJOJIbHBIX CTEPXHeit) .

PaccrosiHia Mexdy XOMYTaMH BHEIEHTPEHHO CXa-
TBIX 3JIEMEHTOB B MECTaX CTbIKOBaHHMs paboueil apma-
Typbl BHaXectky Ge3 CBapKd IOMKHBI COCTaBIATH
He boree 10d.

Ecrm HacblueHHe 3nmeMeHTa TpeGyeMoi Mo pacuery
cXKaToil IPOJONbHOl apMaTypoil S’ COCTaBIIAET CBbILIE
1,5 %, xOMyTbl ROJDKHBI YCTaHABJIUBAaTbCA HAa PaccTos-
HUAX He Gonee 10d u ue Gonee 300 Mm.

KoHcrpykumsa nomepeHo# apMaTypbl JOJDKHA obec-
NEYHBATh 3aKpEIUICHHE CXKAaTbIX CTEpXKHEH OT Mx Boxo-
BOTO BBITY4YHBaHHUs B JII060M HanpaBJieHHH.

Ilpu nposepke coOmofieHua TpeGoBaHMI HacTof-
IIero MyHKTa NpOJONbHbIE CKaTble CTEP)KHH, He YUHThI-
BaeMbIe PacyeToM, He JOJDKHBI IPHHUMATbCA BO BHUMa-
HUE, eCiI AMAMETP 3TUX CTepxkHed He Gonee 12 Mmm
He IpeBbIlUAaeT MOJIOBHHbI TOJILUIMHBI 3aLUMTHOTO CIOA
GeToHa.
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I pa™mevyann e [Ipn BricoxonpouHoll OKaTod apMaType
xiacca A-IV u Bplllle pacCTOSHHA MeXOY XOMYTaMH HOJIXKHEI
6biTe He Gonee 400 MM u NpH BA3aHBIX KapKacax He Goiee
12d, npu cBapHeIx — He Gosnee 15d.

5.60(5.23). [Ipn apMHpPOBaHMH BHEUEHTPEHHO CXKa-
ThIX 3JIEMEHTOB IUIOCKMMH CBapHbIMM KapKacaMH
MBa KpailHUX Kapkaca (pacmnonoxxeHHbie Y HpPOTHBO-
TIONIOXKHBIX TpaHeil) HOIKHbI ObITh COEMHHEHBI ONHH
¢ OpyruM IS oO6pa3oBaHUsA HPOCTPAHCTBEHHOTO
Kapkaca. Jina 3Toro y rpateit aneMeHTa, HOpManbHbIX
K IUIOCKOCTH KapKacoB, HOIDKHbI CTaBUTbCA MOMEpey-
Hble CTCPXHHM, [PHUBApHBAEMbie KOHTAKTHOH TOYEUHOMH
CBAPKOH K YIJIOBBIM IIPOJIOJIbHBIM CTEPXKHAM KapKa-
COB, WIM LINWIbKH, CBA3BIBAIOIME 5TH CTEPXKHH, Ha
TEX JKe PaCCTOAHMAX, YTO M NOMEPEUHEIE CTePXKHH IUTOC-
KHX KapKacoB.

Ecnu KpaiiHHe IUTOCKHE KapKachl HMEIT MpOMEXY-
TOYHble TTPONONbHBIC CTCPXKHU, ITH CTCPXKHH HE PEXe
4eM uepe3 OJMH U He pexce Yem depe3 400 MM 1o LUMpHHE
FpaHd b>JIEMEHTa [O/DKHbl CBA3BIBATHCA C NPOJOID-
HbIMHM CTEPXHAMH, pACHONIOXKEHHBIMH Yy [POTHBO-
NONIOXKHOH TpaHM, ¢ NOMOLUbIO ImwIeK. LmuibKH
JOMYCKAaeTCA He CTaBUTb NpHM UIMpHHE JaHHOM IpaHH
snementa He Gonee 500 MM M uMcHe NpPOJONBHBIX
CTep>KHeH y 3ToH rpaHd He Gonee yetbipex. UImunbkH
JONMYCKAeTCA TAKXKe He CTaBUTb Y HPOMEXYTOUHBIX
CTepXKHe#, OTCTOANMX OT YIJIOBBIX He [anee YeM Ha
15d,,, He3aBHCKMO OT LUMpHHbBI TpaHH M YHCIIA
CTepoKHEH.

llpu GONBLMX pa3Mepax CedeHHA IMEMEHTA PeKo-
MEHIyeTCs YCTaHABIIMBAaTh IPOMEXYTOUHblE IDIOCKHE
cBapHbIe ceTKH (YepT. 110, a).
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Yepr. 110. KoHCTpyxums NpOCTPaHCTBEHHBIX KapKacoB B
COKATHIX 3IEMEHTaxX

@ -- CBapHBIX; 6 — BAAHKX; | — COSHAMHMTENbHLIE CICPXKHR;
2 — ONOCKHE CBapHBle KapKachl; 3 — XOMYT; 4 — mpoMexy-
TOvHBIH MIOCKHH cBapHOit KapKac; 5 — IINMIEKa



KOHCTpYKIMA BA3aHBIX XOMYTOB BO BHELEHTPEHHO
OKaThIX 3MEeMeHTaX OJDkHa ObiTh TaKoOH, YTOOBI IIpO-
HONbHBIE CTepXHM (10 KpadHeH Mepe 4epe3 ONIMH)
pacmonaramucs B MeCTax Ieperu6a XoMyToB, a 3TH
neperuObl — Ha pacCcTosHUM He Gonee 400 MM no
IMpHHe IpaHyu dneMeHTa. [Ipn mmpune rpanu He Gosee
400 MM H 4YmMcIIe TIPODOJBHEIX CTepXHEH y 3TOM rpaHH
He Gonee ueThIpex JOMYCKaeTCA OXBAT BCEX NPOHOIIb-
HBIX CTepXHel OmHUM XoMyToM (uepT. 110, 6) . Jomyc-
KaeTcsl He3aBHCHMO OT LIMPUHBI IpaHM K YMCIIA CTepXK-
HeH He pacnojyiaraTb IpPOMEXYTOUHbIE CTEPXKHH B Ilepe-
ru6ax XOMYTOB, €CNIH 3TH CTEPXKHH OTCTOAT OT YIJIO-
BbIX CTepHeH He panee 4em Ha 15d,,. Ha xoHumax
BA3AHBIX XOMYTOB [OJDKHBI  IIpeyCMaTpHBAThCH
KpIOKH.

5.61(5.25). luamerp XOMYTOB BHELEHTPEHHO CKa-
ThIX 3JIEMEHTOB [OJDKEH NpHHMMarbca He MeHee 0,25d
(d — nanbonblmMit AMaMeTp IPOMONBHBIX CTePXKHEH),
a B BA3aHBIX KapKacax, KpoMe TOro, He MeHee 5 MM.

ApmHpoBaHue H3rHGaeMbIX IEMEHTOB
IPOIOJIBHAA APMATYPA

5.62(5.20). Banku u pebpa wmMpuHoit 150 MM H
meHee (uept. 111), paBorawillde B OCHOBHOM Ha
u3rub, MOryT apMHpOBaThCA OIHMM IUIOCKHM BEpTH-
KalbHBIM KapKacoM, a IMpHHOH cBhuue 150 MM u
TNpH 3HAYMTENIBHBIX HArpy3Kax HAOMKHBI apMUPOBAThCA
HeCKOJIbKMMH BePTHKATBHBIMH CETKAMH (KapKacaMH) .

B Ganxax umpuHoit cBbiite 150 MM umciio npomonb-
HbIX pabouMx CTep)kHeH, 3aBOAMMBIX 3a IpaHb OTOPBHI,
goykHO ObiTh He MeHee OByX. B pebpax cBGopHBIX
NaHesieH, HacTWIOB, YacTOpeOpUCTbIX MEpPeKpPhITHH H
1. . uMpHHoH 150 MM M MeHee [ONMyCKaeTcA JOBenE-
HYe [0 ONOPBI OOHOTIO NPOJAONBHOrO paGoyero CTepHKHA.
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Yepr. 111. ApmupoBanne 6anoK MIOCKHMH CBApHBIMH Kap-
KacaMu

1 — coepMHHTeNIbHbIE CTEPXKHH; 2 — MIIOCKHE CBapHBIE KAPKAChi

5.63(5.21). B uarubaemsIx 3ME€MEHTaX NPH BBICOTE
ceueHus Gonee 700 MM y GOKOBBIX IpaHed MOMKHbI
CTaBUTBCA KOHCTPYKTHBHbie NPOJIONbHbIE CTEPXHH C
PACCTOSIHMAMM MeXIy HMMH 1O BbiCOTe He Gonee
400 MM 1 WIOmWaHpKO ceueHns He MeHee 0,1 % momann
ceueHnsa 6eTOHA, HMEIOIEro Pa3Mep, PaBHLIH MO BBICOTE
3IeMeHTa PACCTOAHMIO MeXAy ITHMH CTepXHAMH, HO
IMpAHe — {IOfIOBMHE INMPHHBI pebpa MemeHTa, HO

He Gonee 200 MM (uepT. 112).
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Yepr. 112. YcraHoBKa KOHCTPYKTHBHOM mpononvHoil apmary-
PbI NO BBICOTE CeYeHHA Gankm

5.64(5.20) . PaccrosiHua MeXHAy oOcAMH paGoumx
CTepXXHell B CpedHed dYacTH NpoNeTa IIMTbI M Hap
omnopoit (BBepxy) AoKHbI GuITh He Gonee 200 MM mpH
ToNMMHe WIKTH! A0 150 MM 1 He Gonee 1,54 mpu TON-
HMHe WIMTH cBbiie 150 MM (A — TONIMHA IUTHTHI).

B mourax TommmMHOM cBbimle 350 MM paccTOAHHA
MEXy OCAMHM paGouMX CTepXKHEHl pa3peillaeTcs yBeJH-
yuBaTh o 600 Mm.

B CIolHbIX TIMIAX PacCTOAHMA MEXIy CTepX-
HAMH, 3aBOAMMBIMH 3a TpaHb ONOPBI, HE JOJDKHBI
npeBblwiath 400 MM, NpuyeM IUIOMIA[ib CEYEHHS ITHX
CTepXHe#l Ha 1 M IIMPpHHBI MIIMTH JIOJDKHA COCTaBNATH
He MeHee 1/3 mwiowlamu ceueHmsi CTepxHed B IpONeETe,
oflpefieleHHO% pacyeTom To HaubomnsileMy H3rHoalo-
HIEMY MOMEHTY.

B MHOromycCTOTHBIX HACTHIIAX PACCTOSHUA MEXOY
ociMU paBouMX CcTepxkHelt pa3pelnaeTcs yBeNUYUBATH
B COOTBETCTBHH C PACMONOXEHWEM IYyCTOT B CEUCHMH,
HO He Gonee Yem 10 2A.

lpH apMHpOBaHHM Hepa3pe3HBIX INIMT CBapHBIMH
PYTIOHHBIMHM CETKaMH JONYCK2eTCA BOIH3U MPOMEXY-
TOUHBIX OMOpP BCE HWXHUE CTSP¥HU NEPEROIMTb B
BEPXHIOI0 30HY.

Hepa3pe3Hsie mmTel TonumHOK e Gomee 80 MM
[OMyCKaeTc apMMpOBaTk ONMHAPHBLIMH TUJIOCKHMM
ceTkamu Ge3 oTru6oB.

5.65. Ecmn  paGouas apMaTypa IUTHTbl IIPOXOIMT
HapannenbHo pebpy, Heo6GXOOMMO yKialblBarh mep-

1
BN [
| P I
! { ||
I >
N ARERA |
|| [
{1 ||
I I N B B
T T e —— /]
i 1 4 v i ]

RN

Yepr. 113. ApMupoBanue NpHONOPHLIX YIACTKOB ILUIHT, MOHOJIMTHO CBA3aHHBIX ¢ GanKamu

1 ~ pa6oyas mponeTHas apMaTypa INHTHL; 2 — paGoyas HaOOPHAs apMATypa IUMTHL; | — pacyeTHbIA HPONeT MMTHE
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NMEHANKYAPHO eMy HOTONHHTENbHYI0 apMarypy ceue-
HMEM He MeHee 1/3 HamGonbulero cedeHua pabouei
apMaTypbl TUTHTHI B MpoJieTe, 3aBojs ee B IUTUTY B
KaX[yl0 CTOPOHY OT rpaHd peGpa Ha [UIMHY He MeHee
1/4 pacueTHOro IpoJeTa IUTHTHI.

Ecm paGowas apmarypa IDIMTBI Haj ONOPOM Mpo-
XOMMT NEpHEHNKYNApHO pebpy, ciemyeT OGpbIBATH
ee He GIIHXKe YeM Ha pacCTOAHMM 1/4 pacueTHoro mpo-
JIeTa WIKTHI OT rpank pebpa (ueprt. 113, c. 165).

B GanouHBIX IUMTAaX IUTOWIAdb CEYEHHA paclpemertu-
TENIbHOM apMaTyphl Ha eIMHHIY LUMPHHBI IUTHTBI
JOJDKHA COCTaB/IATbD He MCEHEE 2% IUTOLIAJAN CeYCHHA
paboveit apMaTypbl Ha €OMHHIY IIHPHHbI IUTMTHI B
MecTe HauboblIero u3rubaIero MOMeHTa.

PaccrosHre MeXOY CTEPXHAMHM pachpemeTHTeNIbHOM
apmarypbl GamouHbIX IUTMT JomkHO ObiTh He Gonee
600 MMm.

HONEPEYHAS ¥ OTOTHYTAA APMATYPA

5.66(5.26) . B Gano4HbIX KOHCTPYKUHAX BBICOTOH
G6onee 150 MM, a Tak)ké B MHOTOMYCTOTHBIX IUIMTaX
(Wi B AHAIOTHYHBIX YaCTOPEOPHUCTBIX KOHCTPYK-
IMAX) BbicoToH Gone¢ 300 MM MOMXHA YCTaHaBIH-
BaThCA NOTIepeyHasi apMaTypa B COOTBETCTBHH C yKa3a-
HUAMM II. 5.69.

B CIOLIHBIX IUIMTaX HE3aBHCHMO OT BLICOTHI, B
MHOTOIYCTOTHbIX IUTMTAX (WIM B aHAJIOTHYHBIX YacTo-
peOpHCTBIX KOHCTPYKLWAX) BoicoToR 300 MM M MeHee
H B HaNOuHBIX KOHCTPYKIMAX BhicOTOH 150 MM M Me-
Hee AONMYCKAaeTCA NMONMePeYHyH apMaTypy He ycTaHaB-
THBaTh, NPU 3ITOM OOKHBI GbITh oGecredyeHbl Tpebo-
BaHMA pac4eTa corjacHo mu. 3.40 u 3.41.

5.67. [na npemoTBpawieHHA OOKOBOIO BhINYYHBA-
HHA CTepXXKHEH CKATOM 30HBI JOJKHA YCTaHaBIIMBAaThCA
TMOTEepeYHas apMaTypa B COOTBETCTBHH C TpeGOBaHHAMU
m 5.59.

5.68(5.25) . luameTp XOMYTOB B BA3aHBIX KapKacax
M3rubaeMbiX 3MEMEHTOB JIOJKEH INpHHUMATBCA, MM,
He MeHee:

IIPH BLICOTe CeYeHHA 3JIeMeHTa, paB-
Ho#t uan MeHee 800 MM . . . . . . ..
TO Xe, Gonee 800 MM . . . ... ... 8

CooTHollleHHe JHaMeTpPOB HONEpedHbIX W NMpPOMOIb-
HBIX CTepXHe# B CBapHbIX KapKacax H CBapHBIX CeTKax,
YCTaHaBIHBaEMoe M3 YCJIOBMA CBapKH, NpHHHMaeTCA
cornacHo no3. 1 1 2 ta6n. 38.

5.69(5.27) . IlonepeyHass apMarypa B GalOMHBIX H
IVIMTHBIX KOHCTPYKUMSX, yka3aHHbIX B I 5.66, ycra-
HABJIMBAaeTCA HAa TPHOMOPHBIX YYACTKAaX, PaBHBIX HpH
PaBHOMEpHO pacnpeZenieHHO# Harpysxe 1/4 nponera,
a TIpH COCPETOTOYEHHBIX HArpy3Kax — pacCTOAHHIO
OT omophl [0 Ommkaiulero rpysa, Ho He MeHee 1/4
[poJieTa ¢ WaroMm:

IpH BBICOTE CEYeHHR e~
MeHTa K, paBHOH WIH MeHee

450MM . ..o, He Gonee h/2
u He Gonee 150 mMm

NpH BBICOTE CeueHHA 3j1e-

MenTa # Goree 450 MM . . . He Gonee h/3

u He Gonee 500 MM
Ha ocranpHoii yacTH IposieTa NpH BBICOTE CEYeHHUA
smemMenTa i Gonee 300 MM ycTaHaBIHBaeTCA NOIEped-
HaA apMaTypa c lIaroM He Gomee 3/4h M He Gornee
500 mm.
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I peGpUCTBIX IUIMT Ha CpefjHEd YacTH INponeTa
NpH BHINONHeHHH TpeGoBaHui mn. 3.40 mNpuBeAcHHbIE
YKa3aHHsA He YIMThIBAIOTCA.

5.70. Ina oGecneueHust aHKePOBKH IONEPEUHON
apMaTypbl H3THOa€MBIX 3JIEMEHTOB COEIMHEHHA IIpoO-
JONBHBIX M NONEPEYHBIX CTEpXKHeH B CBapHbIX KapKa-
cax [OIDKHBI GBITh BBLINOJIHEHbI B COOTBETCTBUM C
TpeGoBaHMAMH 1o3. 1 ¥ 2 Tabn. 38. B BA3aHBIX Kap-
Kacax XOMYTbl [OJDKHbI KOHCTPYMPOBATbCA TaKHM
obpa3oM, uyroOb B Mecrax HX Ieperufa, a Takxe
3aru6a KOHIEBBIX KpIOKOB (TIpH OTCYTCTBHH Iiepe-
ANycKa KOHLOB) o00f3aTeNbHO paclonaraimch Mpo-
monbHble cTepxHH (4epT. 114). Ilpu 3tomM Kak B
CBapHBbIX, TAK M B BA3aHBIX KapKacax JMaMeTp Mpo-
HONBHBIX CTepXHeH HOJDKeH GbiTh He MeHee 0,8 fma-
MeTpa MONePeyHbIX.

Ak
b J

Yepr. 114. Koncrpyxumsa
XOMYTOB BA3aHBIX KapKa-
coB Ganokx

IIpu BA3aHON apmaType B MpoMeXyTOUHbIX (cpen-
HAX) OajKkax TaBpOBOTO CEYEHHS, MOHOJIMTHO COe-
IMHMHEHHBIX NMOBEPXY C IUIATOMH, peOMEHAYeTCs CTABUTH
OTKprTbIe XOMYTbI.

5.71. OtornyTble CTepKHH apMaTypbl HOJDKHBI Mpe-
ByCMaTpHBAThCs B M3rnbaeMbiX 3eMeHTaX IpW apMu-
POBaHHH HX BA3aHbIMH Kapkacamu. OTTHOBI cTepiHeii
HOJKHBI OCYILECTBIIATLCA 1O Ayre pafuMycoM He MeHee
10d (uept. 115). B uaruGaeMpix 3/1eMeHTaX Ha KOHLAX
OTOTHYThIX CTepXHeH MNOJDKHBbI YCTPauBAThCA MPAMbIE
YMaCTKH [iMHOH He Menee 0,8/,,, npuHMMaeMmoit
COTNIaCHO yKa3aHmAM 0. 5.44, Ho He MmeHee 20d B
pactaHyToil 1 10d — B cXkaToii 30He.

2081495 210d

<50mm 208Lans 220d

Yepr. 115. KoHcTpy xums oTrHG0OB apMaTypbl

IlpAMbie y4yacTKM OTOTHYTBIX IJIAMKHX CTepXKHei
JOJDKHBI 3aKaHYMBATHCA KPIOKaMH.

Hauvano orru6a B pacTAHYTO#H 30He JOJXHO OTCTOATH
OT HOPMANBHOrO CeUeHHs, B KOTOPOM OTrHGaeMbIil
CTepXeHb HCIIOJNIb3YeTCA IO pacyeTy, He MeHee YeM Ha
0,5hy, a xoHenm orruba HO/DKeH OBbITH pPacHOJIOKEH
He OmHXe TOro HOPMAIbHOFO CeYeHHSA, B KOTOPOM
otrub He TpeGyeTca no pacuery (uepT. 116).

Paccrosinie OT rpaHH CBOGOZHOH ONOpPHI [0 BEpX-
Hero KOHIA IepBoro orruGa (cyMTas OT ONOpBI)
IomkHo ObITh He Gonee 50 MMm.
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Yepr. 116. Nonoxkenns orruGos, onpeaensieMne IMOPOH H3TH-
Garoumx momenTOB B Gaske

I — wavano orrnba B pactaAHyTO#M 30He A; 2 — TO Xe, B 30HE

B; 3 — ccuenne, B KOTOpOM CTepXeHb a4 He TpeGyeTes mo pac-

yeTy 30Hbl A; 4 — ceueHue, B KOTOPOM CTepxeHb O He TpeOyeT-

¢ Mo pacdery 30HBI b; 5 — ormbaiomas 5mopa MOMEHTOB;
6 — 3mopa MaTepHajoB

5.72. Yron HaxsioHa OTrH60B K. NPOJOJIBHOH OCH
3leMeHTa CliedyeT, KaK NpaBWIoO, NIPHHKMATh PaBHBIM
45°. B Gamkax BbicoToll Gonmee 800 MM u B Damkax-
CTEHKax RNOMYCKaeTCs YBEJIMYMBATh YION HAKJIOHA
otrubos B mpenenax go 60°, a B Hu3KMXx Gankax u
B IUTHTaX — yMeHbIIaTh B Npeaenax a0 30°.

CrepxHH ¢ OTTHOAMH pEKOMEHAYETCA DPAaCIoJIararTb
Ha pacCTOAHMM He MeHee 2d 0T GOKOBBHIX rpaHeit ane-
Mmenta (d — [uameTp OTrubaeMOro CTEPXKHA).
Otrubarh CTEpXKHM, PACIONOXEHHbIE HENOCPENCTBEHHO
y BOKOBEIX rpaHel 3/IEMEHTOB, He PEKOMEHIYeTCA.

Ot1rubbl  cTepxkHeldl pEeKOMEHOYETCA pacHoyararb
CHMMETPHYHO OTHOCHTENIBHO MPOJONBHOM OCH OanKHy.

IIpumeHeHne oTruGoB B BUAE ,,IUIABAIOLIMX" CTEPXK-
Hei#t (uept. 117) He momyckaercs.

RN

ApmrnpoBaHue JIEMEHTOB,
paGoralolpx Ha H3THO ¢ KpyYeHHeM

=99

Yepr. 117. ,JInaBalonmit
CTepxeHb

5.73(5.31). B anemenrax, paboTaoimux Ha H3rub
C KpyuyeHHeM, BsA3aHbIE XOMYThI JOXKHbI ObITh 3aMK-
HyThbIMH C HaJe)XHOH aHKepOBKOH MO KOHUAM, a IpH
CBapHBIX KapKacaXx Bce IMOMNepeyHble CTEpkHH 0OOHX
HallpaBJIeHUH OOJDKHBI ObITh MPHBAapeHbl K YITIOBBIM
MPOJOJILHBIM CTEPXKHAM, 00pa3ys 3aMKHYThiii KOHTYD.

IpocTpaHCTBeHHble KapKachl CEAyeT TPOeKTHPO-
Barb ¢ yyeTom TpeGoBaHmil m. 5.28, 5.29a—e u 5.30.

PaccTosHus Mexay nonepeYHbIMH CTEpXKHAMM, pac-
NONIOKEHHbBIMH Y TpaHell, NMapaUICNIbHbIX IUIOCKOCTH
H3rH6a, JOJXKHbI YOOBIETBOPATh TpeOoBaHuAM 1. 5.69.
PaccrosiHus Mexay HONEepeuHbIMH CTePXKHAMH, pacno-

JIOKEHHBIMM Yy TpaHedl, HOPMaJbHBIX K IUTOCKOCTH
u3ruba, JOMKHBI COCTAaBNATh He OOee ILMpHMHbI Ceue-
HUA dj1eMeHTa b. Y rpaHefi, CKaTbIX OT u3ruGa, mpu
T < M5 pomyckaercs YyBENIMUYMBAaTh pacCTOAHUSA
MeXUly TOonepeYHbIMM CTepXHAMH, MNPUHHMasAd HX B
COOTBETCTBHM ¢ AMN. 5.54 u 5.59.

TpeGoBanusa HacTOAWIEro IYHKTa OTHOCATCA, B
YaCTHOCTH, K KpaHHHM O0ajikaM, K KOTOpbIM BTOpO-
CTeleHHble GankKM WIH IUTHTHI NMPHMBIKAOT JMIIb C
OOHOH CTOpOHBI, 3 TAKX€ K CpeAHMM Oajkam, WA
KOTOpbIX pacueTHble HArpy3kH, Iepeaaloimecs OT
MPUMBIKAIOIMX K HUM IIPOJIETOB, PA3IHYHBI H OTIH-
yaloTca Goltee yeM B JIBa pa3a.

Oco0nie CITyuaH apMHpPOBAHHS
APMHPOBAHHE B MECTAX OTBEPCTHH

5.74(5.50). OtBepcTUsA  3HAUMTENbHBIX pPa3MEPOB
B JKe/e300eTOHHBIX IUIMTAX, NMaHENAX M T. I JOJDKHBL
OKaMMIIATbCA FOMOJIHUTENbHON apMaTypol CeueHHeM
He MeHee ceueHHA paGoueit apMaTypsl (TOTO Xe HalpaB-
JIEHHA), KoTopas TpeGyercs IO pacuery IUIMTbI Kak
CIUIONIHOH. 3aMeHAOLAs apMaTypa J[AONKHA ObITh
3aBefieHa 3a Kpast OTBEpPCTHS Ha [JIMHY He MeHee IJIHHbI
Hepenycka /j, onpenesnsaeMoi COrnacHo I. 5.48.

OTBepCTHA B CIEHKaX 3/IEMEHTOB JOJKHBI HMETh
33KpYINeHHyl0 ¢(opMy M YCHWIMBaTbCA N0 KpasMm
apMaTypoi.

APMHUPOBAHHE ITVTHT B 30HE [TPOAABJIHBAHHA

5.75(5.29) . llonepeunag apMaTypa B INTHTaX B 30He
NpOJaBNMBaHHA YCTaHABIIMBAaeICs ¢ IUAroM He Gonee
1/3h u ne Gonee 200 MM, Ipu 3TOM IIMPHHA 30HBI
NMOCTAHOBKM INONMEPEeYHOR apmMaTypbl MNONMXHa ObITh
He MeHee 1,52 (h — TOJNILMHA TUTHTHI) .

AHKepOBKa YKa3aHHOH apMarypbl IOJDKHA YHAOB-
JIeTBOPATH TpeGoBaHUAM I1. 5.70.

KOHCTPYHPOBAHHE KOPOTKHX KOHCOJIEH

5.76. KopoTkue KOHCOMH MOTrYT GbITh NOCTOAHHOR
WIH [EPEMEHHOH BBICOTHI C YBeJIMYEHHEM K MECTY
3aJleNIKH.

Konconu mepeMeHHOH BBICOTBI clegyer INpemyc-
MAaTpHBaTh [TpH OOJIBILKHX HArpy3Kax.

5.77(5.30) . MMonepeuHoe apMHUpOBaHHe KOPOTKHX
KOHCOJIe#H KOJIOHH peKOMEHIYETCH BLIIONHATD

npu h < 2,5¢ — XOMyTamH, HaKJIOHHbIMH HOJ
yraom 45° (uepr. 118, a) ;

apu h > 2,5¢ — TOpU3OHTaNIbHLIMM XOMYTaMH
(uepr. 118, 6).

a) g
4 P . a ]
1 LS b =
74
{ ¢ -‘%ic_‘[

Yepr. 118. KopoTKue KOHCOH KONOHH ¢ XOMYTaMH
@ — HaAKJIOHHBIMH; 6 — rOPH3OHTANIBHBIMEA
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Bo Bcex cmyyasx 1uar XOMyTOB HONXKeH ObiTb He
Gonee 4[4 u He Gonee 150 MM (4 — BBICOTA KOHCONK) .

IIpu orpaHuueHHON BBICOTE KOHCOMU MOIMYCKaeTCHA
TIPYMEHSTD XXeCTKYI0 apMaTypy (uepr. 119).

4
(4

L |

Yepr. 119. Koporkas koucosb ¢ wecTioli apmarypoik

KOCBEHHOE APMHPOBAHHE

5.78(5.24) . KocBenHOE apMMpOBaHue NMPENATCTBYET
nornepeyHOMY pAaCLUKpEHHI0 OeToHa, Ornarogaps Yemy
YBEIIMYMBAETCA NPOYHOCTh GETOHAa IIpH NPOMONBHOM
COKATHH.

KocBeHHoe apMupOBaHMe NpHMeHAETCA B BHAE
[OTIepeYHBIX CBapHbIX CeTOK (YepT. 120) wim companeii
(xomen) (uepr. 121).

T ma et >45mm; < 1/40; S100Mm
LI IRE g 2 260mm 2 =
s1/3a;
]'- v e v £150mm 245MMm ;
. £1/4a;
il 1 £100mMm
d I
—
” 1T F————éﬂ_—l

Yepr. 120. KocBeHHOe apMHpOBaHHe B BH/AE NaKeTa Nnomeped-
HBIX CBApHBIX CETOK

S 2 40mm|
S<100mm
§¢1/5D

Yepr. 121. Cmpanstoe KOCBeHHOE APMHPOBAHHE KENE300ETOH-
HbIX 3IEMEHTOB

IInA KOCBEHHOTO apMHPOBaHHA CIEAYeT NPHMEHATH
apMaTypHywo crans knaccoB A-I, A-II, A-III u AT-IIIC
ovaMeTpoM He Gonee 14 MM H cTarb Knacca Bp-1.

KocBeHHOe apMUpOBaHHE MOXKET NPUMEHATHCH MO
BCEH JjTMHE CKaTblX VIEMEHIOB (KOJIOHH, CBail) Wik
KaK MeCTHOE apMHMpOBAHHE B MECTaxX CTHIKOB KOJIOHH,
B MeCTax BO3JeiicTBMd YIapoB Ha cBalo H Ap. Kpome

TOr0, KOCBEHHOE apMHPOBaHUE B BUJie CETOK NMpHMeEHA-
€TCS IIpY MECTHOM CXaTuu (CMATHH) .

B KoyloHHaxX M CBafX CETKU M CIUPIH (KONbLA)
JOJIKHBI OXBAaTbIBaTh BCIO pabouyio MPOJONbHY0 apMa-
TYpYy-
5.79(5.24) . Cetky KOCBEHHOTO apMHPOBAHKSA MOI'YT
ObITh CBapHBIMH U3 MepeceKaroIMXca CTepxHed (cM.
yepr. 120) wiu B BuAe rpeGeHok. B oGoux cmyvasx
momxHa OblTh ofecmedyeHa coBMecTHas paGora cTepx-
He#l CeTKH ¢ GeTOHOM.

Ilpu nmpuMeHeHHH KOCBEHHOTO apMHMPOBAHUA CBap-
HBIMHM CeTKaMH [OJDKHBI cOOMIofaThCA  Crielylonye
YCNOBHA:

1) MNOMIAAM CEUEHMA CTepxHeH CETKM Ha eHHMIY
UIMHBI B OOHOM M [PYTOM HANpaBJICHHH He IOJDKHbI
pa3nuuathcs Gonee yeM B 1,5 pasa,

6) mar ceTok (pacCTOAHME MeXJy CeTKaMH B
OCAX CICpXHEH ONHOTO HANpaBleHUsA) cClefyeT NpH-
HAMAaTh He MeHee 60 MM, HO He Gonee 1/3 MeHblue
CTOPOHBI CEYEHHA IeMeHTa U He Gosee 150 mm;

B) pa3Mepbl SYEEK CETOK B CBETY HO/KHBI Ha3Ha-
YaThCsA He MeHee 45 MM, HO He Gonee 1/4 MeHblueii
CTOPOHBI CeYEeHHA 1eMEHTa H He Gonee 100 Mm.

Ilepas cBapHas cerka pacmONaracTCs Ha paccTosi-
HUM 15—20 MM OT HarpyXceHHOH MOBEPXHOCTH 3fie-
MeHTa.

I'pebenku, mpuMeHAeMsbIe 1A KOCBEHHOIO apMHpO-
BaHUA, JO/DKHBI ObITh BCTpeUHBIMH C JUIMHOM IMepe-
IyCKa, COOTBETCTBYIOLLECH /UIMHE, YKA3aHHOH B I. 5.48,
M BBUIONHATLCS M3 apMaTyps! NEPHOAHYECKOro Mpo-
una.
5.80(5.24) . IIpn npHMeHEHHH KOCBEHHOTO apMHpO-
BaHMA B BHIE CIHPAIM WM KOJNEX HOJDKHBI cOBII0-
JaThCA CIIERYIOUINE YCIOBHA (CM. uepT. 121):

a) CIMpaTH UM KOJBIA B IUIaHE JOJDKHBI ObITh KpyT-
TIBIMH;

) Lar HaBMBKM COHpajedl WIM IUAr KOJiel JOJDKEH
6piTh He Menee 40 MM, HO He Gonee 1/5 mAmamerpa ane-
MeHTa ¥ He Gomee 100 Mm;

B) MaMeTp HaBHUBKH CIUpasieil WIM Kojell CIeayeT
npuHuMath He MeHee 200 mM.

OCOBEHHOCTH CBOPHLIX KOHCTPYKLIU#A
O61He nosoxeHus

5.81. C6opHble xene300eTOHHbIE U3ENMUA HOJDKHBI
YOOBIETBOPATh TPEOOBAHMAM TEXHONOIHUYHOCTH (yHAOO-
CTBa H3TOTOBJICHHA) . MMeTb IPOCTble OYepTaHUA (C
YYETOM B HEOOXOOMMBIX CIyyaAX TEXHOJIOTHMYECKHX
YKJIOHOB), MpPOCTOE AapMHPOBaHHE M MAIYI0 TPYHO-
€MKOCTh; [ONYCKAaTb MeXaHH3alUMI0O M aBTOMATHU3ALHIO
MPOU3BOACTBA, BO3MOXHOCTb HOPCHPOBAHHOTO H3FO-
TOBJICHMA, & TaKXe ObITh yOOGHBIMU IpH TPAHCHOPTH-
POBaHNM ¥ MOHTaXE.

XKene3o0eToHHpIE M3[ie/IMA CEeAyeT MPOeKTHPOBATH,
KaK MpaBWIO, MJIA H3rOTOBNIEHHA ¢ (POPMOBaHHEM
NOJIHOCTBIO 33 OOMH MNpHeM, T.e. 6e3 MOocCNedymilero
noGEeTOMMpOBaHNA WM CDOpPKHM Nepell MOHTaXOM H3
OT/ICNbHBIX 3MEMEHTOB.

5.82. ['aBapuThI 4 OUEPTAHUSA COOPHBIX KOHCTPYKURH
[OJXHBI COOTBETCTBOBaTH TpeGOBaHUAM Tm. 5.5-5 8.

5.83. CbopHble kene306eTOHHble U3OENHA peKOMeEH-
OyeTcs MpOEeKTUPOBATh C YUYETOM H3TOTOBJIEHHA HX NO
BO3MOXHOCTH B MaKCUMalbHO Hepa3bopHbIX Popmax.



Ecrnu HeBO3MOXXHO HM3TOTOBJIEHME M3[ENIHA B IIOI-
HOCTbI0 Hepa3BopHo# ¢dopme, peKOMeHIyeTCH Ipenyc-
MaTpuBaTh Hepa3BopHOM 10 BO3MOXHOCTH Han6OIb-
LIy10 NOBEPXHOCTh HOPMBI.

5.84.Pebpa B creHkax Gamnok uenecooGpasuo npe-
OyCMaTpHBATh JMILb JIpH OGOJBIIMX COCPEIOTOYEHHBIX
Harpyskax WIM I@pH HeoOXOOMMOCTH obecneyeHHA
YCTOHYHBOCTH CTEHKH.

5.85. Tpe6opaHuA K TOYHOCTH M3TOTOBJIEHUsA XKejle-
300€TOHHBIX 3€MEHTOB HOJDKHBl YCTaHaBNUBAThCA
MCXOMA U3 aHAIH3a BMOA COMNpPSDKEHHS HX C OpYTHMH
anemeHTamMu. Tak, HalpuMmep, NpPH 3aMOHOHMYMBAHHU
CTBIKOB OETOHOB B pAAe CIy4acB MoOryT ObIThb JOIIY-
umieHbl 0ojiee BHICOKME OTKIIOHEHHS OT HOMMHAb-
HBIX pPasMEpOB, KOMIICHCHpPYEMble YKIIaObIBaeMbIM
GeTOHOM.

CTBIKH 37IeMeHTOB cGOPHBIX KOHCTPYKUHH

5.86(5.42) . [Ipn cToiKOBaHKM Xene300eTOHHBIX JNe-
MEHTOB COOPHBIX KOHCTPYKUMH YCHJIMA OT OJHOrO
3JIEMeHTa K [pYyroMy MepelarTci 4epe3 CThIKYyeMYIo
pabouyio apmaTypy, CTalbHble 3aKJIafHble [eTalH,
3anonHsAeMble GETOHOM WIH pacTBOPOM UIBbI, GETOH-
Hble LINOHKM WIM (WIA CXKATBIX 37eMEHTOB) Henoc-
peOCcTBeHHO yepe3 GeTOHHbIE NOBEPXHOCTH CThIKYEMBbIX
371EMEHTOB.

s mepeayd 3HAUMTENbHbIX CHOBHIAOIIMX YCHIHA
B CTBIKe Yepe3 3amoliHsAeMble GETOHOM MM PacTBOpPOM
BBl MeXIy COOpPHBIMH 3JIEMEHIAMH Ha CThIKYEMbIX
HOBEPXHOCTAX  PEKOMEHmyeTcd  TIpefycMaTpuBath
YCTPOMCTBO HAaceYKH WIH (GUIypHOro, MO BO3MOX-
HOCTH HEapMHPOBAHHOTO NPOGHIIA.

5.87(5.43). Kectkue cThIKH CBOpPHBIX KOHCTPYK-
LMHA JOMKHBI, KaK NPaBWIO, 3aMOHONIMYMBATHCA 3allo-
HEHHEM IUBOB MeXOy 3neMeHTaMud OeToHoM. Ecru
[pH H3rOTOBIICHHH 3IIEMEHTOB OOECIeYHBAaeTCH IUIOT-
Haf JIOATOHKA MOBEPXHOCTeH OfHOR K Opyroi (Ha-
fIpKMEp, IIPH HUCIOJIb30BAHWM TOPLA OHOIO H3 CThIKYe-
MBIX 3JIEMEHTOB B KayeCTBe ONalryOKM OisA Topua
Opyroro), HOMycKaeTcs MpH INepeaye uYepe3 CTBIK
TOJNBKO CKMMAIOUIETO YCWIMA BBIMONIHEHHE CTHIKOB
HACyXo.

5.88. KoHCTpyKTHBHbIE pelUeHHA peKOMeHOyeTca
NpHHMMaTh TaKMe, [pu KOTOPbiX 0BecrneyHBaeTCcs npoc-
TOTa M3TOTOBJIEHHA CTHIKOBBIX [HeTayedl (3aKJIafHbIX
peTajieit, CeToX M T.m.), uX cOopkH, ¢ukcaimu B
dopme, popmoBanus usgenus (ynobcrBo npobeToHH-
pOBaHMA), a TaKXKE MOHTaXa U COEOUHEHMS >KeNe3o-
6eTOHHBIX COOPHBIX INIEMEHTOB.

5.89(5.44). CTbIKH 371eMEHTOB, BOCIPHHMMAOLUKE
PACTATHBAIOILME YCHITHA, JOJKHBI BbITOTHATLCS

a) CBapKOW CTIBHBIX 3aKJIa[IHBIX J€TaleM;

6) cBapKoO# BbITyCKOB apMaTyphl;

B) CKJICHBAHMEM D3JIEMEHTOB KOHCTPYKUHMOHHBIMHU
MOSIMMepPACTBOPAaMH C MCIIOJIb30BAHHEM COCIMHUTENb-
HbIX OeTaieil U3 CTEPXKHEBOH apMaTyphl;

) 3aMOHONMYMBaHHEM BBIIYCKOB apMarypbl BHa-
XJTECTKY.

IIpn npoeKTHpOBaHMM CTHIKOB 3JIEMEHTOB COOPHBLIX
KOHCTPYKLMI OOJXKHBI IpeAycMaTpuBaTbcs TaKue
COEIMHEHHs 3aKJIANHBIX AeTalell, NpH KOTOPBIX He
MpOMCXOOWIO Obl pa3rubaHus MX 4YacTed, a TaKdXKe
BBIKOJIOB GETOHa.

5.90. XecTkue CTbIKH COOPHBIX KONOHH PEKOMEH-
OyeTcst BBINONHATH, MCNONB3YA BaHHYI0 CBapKy
BBINlYCKOB IIPOJOJILHOH apMaTypbl, pacloJIOKeHHBIX
B CHELMATBHBIX NMOAPE3KaX, C MOCIEAYIOLMM 3aMOHO-
JIMYMBAHMEM 3THX TIOZIPe30K.

B Takux cIpikax Mexay TOpPUAMH CTBIKYEMbIX
KOJIOHH HOJKHa NpedycMaTpuHBaTbCA LEHTPHpYIOLIas
NpOKJIaAKa B BHIE CTa/IbHOM IUTaCTHHbI, 3aaHKEPEHHOH
B OeToHe WIH NpHBAapeHHOH IIpH MOHTaXe K paclipefe-
JIMTENIBHOMY JIMCTY 3aKiajHo# peTanu (cM. vepT. 81;
yepT. 122). Pa3Mepel leHTIpHpYIOLIEH IPOKIIALKH
NpHHMMAloTCA He bonee 1/3 coorBercTBYMOLIEro pas-
Mepa CeyeHU s KOJOHHBI.

Qopma ¥ pa3Mepsl IOAPE3OK ONpPeNensAioTCa YHCIIOM
CTBIKYeMBIX CTepXHeH H HUX JuaMeTpaMH (CM.
yept. 122). CymmapHad BbicOTa NMOApE30K HpHHHUMA-
erca He MmeHee 30 cM M He menee 8d (d — muamerp
BBIYCKOB) ; TiIyGWHA NOJpe3KH MNOKHA NO3BOJNATH
yCTaHaBIIMBaTh MHBEHTapHbIE (OPMbI M OCYLIECTBJIATH
Hepa3pylHaloiuMil YJIbTpasByKOBOH KOHTPONb.
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Yepr. 122. Hecrruii cToix cGOPHBIX KONOHH ¢ BAHHOI CBapKo#
ApMATypHBIX BBITYCKOB

@ — NpH YeThipex YTIIOBBIX apMATYPHLIX BBIMYCKaX; 6 — IpH
ApMaTypHBIX BBINIYCKaX, pacHOJIOXKEHHBIX [0 MEPHMETpy ce-
YeHHA; | — apMaTypHble BHINYCKM; 2 — GETOH 3aMOHOJIMYH-
BaHUA B MOApe3Kax; 3 — LCHTPHPYIOILAA NMPOKIANKA (CETKH
KOCBEHHOT'O apMHPOBAHUA B Pa3pe3ax YCIOBHO HE NOKa3aHbI)

5.91. Cteikun cOGOpPHBIX KOJIOHH C 3KCUEHTPHCHTE-
TaMH NpOJOMbHBIX CHI B CTAQMH 3KCIUTyaTalMu MeHee
0,17h ™MOryT BBINONHATLCA CONpPSAXKEHHEM TOPLOB
KOJIOHH Yepe3 CJIO¥ LEMEHTHOTO WM INOJHMMEPHOro
pactBopa ¢ OOpbIBOM IpOJIONIBHOM apMarypbl (KOH-
TaKTHBIE CTbIKH). Pa3anuyHbié THNBI KOHTaKTHBIX CThHI-
KOB TIpUBeJieHbI Ha 4epT. 123.

B croike 1-ro THma M3 TOopla BepXHEH KOJOHHbI
BbICTYNaeT LEHTPUPYIOLIMHA IUTBIPb B BHAE apma-
TYpHOTO CTepxHA OHameTpoM 32—36 MM, KOTOpbIH
3aBOOMICA B  3alIONTHEHHOE JKHIKHM  PacTBOPOM
THe300,  pPacholOXKEHHOe B LEHTpe TOpLia HHXKHeH
KONMOHHbI. JIns oOpa3zoBaHuA 1UBa, 3aMONHEHHOTO
pacTBOpOM, Ha HHXKHEM TOplE YCTaHaBIHBAEeTCs
HeHTpHpyOLaAd MpOKJafgKa C OTBEPCTHEM I IMpo-
Iy CKa IIThIPs.
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Yepr. 123. Tunsl KOHTAKTHBIX CTHIKOB COOPHBIX KONOHH

1 — ueHTpUpy©OLUMY WTHIPE; 2 — LEHTPHPYIOLIAs MPOKIIafKa; 3 — pacTBop; 4 — CBapKa; 5 — MPUXBATKA; 6 — CTEPKHH, COeAHHAEMBIe
€ INTaCTHHOH CBapKo#; 7 — NMPOMeXyTOYHBle CTEPXHH C IpHXBaTKOR; 8 — TOpUeBble NMIACTHHBI ¢ BBHIIUTAMIOBAHHEIMH OTBEPCTHAMH
(ronepeyHas apmMaTypa yCclIOBHO He IIOKa3aHa)

B cThike 2-TO TMIA BepXHHH TOpEl B LEHIpE UMeET
OeTOHHBIK BBICTYH, a HHXXHHA — COOTBETCTBYIOLLEE
BBICTYITy THe3[I0 KpyINoil WIH NpAMOYTOJIbHOM! GopMbl
B IUIaHe.

CrepXHH B CTBIKaX 1-TO M 2-r0O THMHOB [OJDKHBI
OTCTOATh OT OEeTOHHOM MOBEPXHOCTU TOPLOB He Gonee
yem Ha 10 mm.

34 ™MD — CIBIK CO CTAIBHBIMM ILUIACTHHAMH IO
TOpUaM KOJIOHH, COEOMHEHHBIMH CBApKOW CO CTEpK-
HAMM TNpONOJILHOM apMaTypbl B BbILITAMIIOBAHHBIX
WIH pa33eHKOBAHHBIX OTBEPCTHAX WIA C IOMOIIBIO
Hakiafok. Uucno coemuHseMBIX TakMM oOpa3om
CTepKHeH ONpedenseTcs pacueTOM Ha MOHTaXHbIE
Harpy3KM u HpHHMMAaeTcs He MeHee ueTbipex (yrio-
Bbix) crepxueil. OcrampHple  (TPOMEXYTOYHBIE)
CTeP)KHU YCTaHABIIMBAOTCA IVIOCKHMH TOPLAMH B YIIOD
K TIDacCTMHaM M IIpUMXBAaTbhiBal0ICA K HUM n,yronoﬁ
cBapkoi. Ilocne MoOHTaXa KOJIOHH ToOpLEBbIe IUlac-
THHBI COCOUHAITCA IIPOTAXKECHHBIMH CBapHbIMH LIIBaMH
10 NepUMeTpY WIH MO YIJIaM CeYeHHA.

TonmmHa TOpUEBBIX IUTaCTMH IpHHHMAaETCA He
MeHee: NpU COEIMHEHHM ApMATyphl C IUIACTMHOH B
BbILITAMIIOBaHHBIX OTBEPCTHAX WK B ymop — 0,254,
H 6 MM; B pa33eHKOBaHHbIX oTBepcTHAX — 0,35d,
H 12mMm (d, — IMaMeTp NpONONGHBIX CTepXHei,
TpebGyeMbiit 10 pacyety). Ecmu B cTBOJNIE KOJOHHBI
YCTAaHOBJICHA VUMTBIBAaeMas B pacyeTe KOCBEHHas
apMatypa, TONIMHY IUTaCTMHBI CJlefyeT YBenu-
9UTh HA 2 MM.

592(5.24). Ha KOHuEBbIX YYacTKax CTbIKYEMBIX
KOJIOHH, eCJIM He MPeRyCMOTPEeHO CIeHHaIbHOEe YCHiTe-
Hue (o6oiima, 3aKyIafHbIe RETATIH) , MOJDKHBI YCTAHABIIM-
BaTbCA CETKH KOCBEHHOro apMHPOBAaHHMA B COOTBeT-
CTBHM C yKasaHuaAMH Im.S5.78 u 5.79 B KonuuecTBe
He MEHee YeThipex CeTOK Ha [nuHe (CuMTas OT Topua
aneMeHTa) He MeHee 20d, ecu mpomonpHasi apMartypa
BBINOJIHAETCA U3 INaJKUX CTepXKHEH, u He MeHee 10d —
H3 CTepXKHeH mNepuoauyeckoro npopwrs (d — Hau-
GonbLIM AUaMETp MPOJOIbHOH apMarypsl) .
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Ko3duumeHT HachieHHsas KOCBEHHOH apMaTypoi
My, (cM. @ 3.57) npunumaerca He meHee 0,0125.

51 CTBIKOB, YKa3aHHbIX B 1. 5.90, npu Heobxomu-
MOCTH CBapHbIMH CETKAMH MOXKET apMHMpOBaTbci M
6eTOH 3aMOHONMYMBAHMA B 30He MOHpe3ok. B 30He
NOppe30K YCTAaHABJIHBAWOICA OJHH-IBA 3aMKHYTBHIX
XOMYTa, OrH6arIux apMaTypHbie BbIYCKH.

Ilpy KOHTAaKTHBIX CTbikax 3-ro TMma (cM. m. 5.91)
B KOHUEBBIX YYacTKaX CTBIKYEMBIX KOJIOHH IOMycC-
KaeTcA He IpedycMaTpUBaTh CETKH KOCBEHHOTO apMH-
pOBaHHUA, €CJIM OHH He NIpeYyCMOTpPEHBI B CAMHX KOJIOH-
Hax. OpHako Ha muHe 10d, KOHIUEBOTO yyacTKa Cre-
OyeT YCWIMBATh IIONEpeYyHyI apMaTtypy (XOMYyThI,
CETKH) TOH e KOHCTPYKIUWMH, YTO H B CTBOJIE KOJIOHHBI,
npuHUMas ee war He Gonee: 0,25 HaMMeHbIIEro pas-
Mepa ceyeHus; 0,6 miara TIONEpEeYHOH apmarypbl B
CTBOJIE KOJIOHHBI; 80 MM.

5.93. Paamepbl cBapHBIX LIBOB, BBINMOJHAEMbBIX IIPH
HM3rOTOBJIEHMH CTaJIbHBIX 3aKJIaAHBIX OETaIed M IpH
COeIMHEHMH KX NMpH MOHTaXe B CTbIKAX COOpHBIX 3Te-
MEHTOB, CJIeOyeT pacCYMTbIBaTb B COOTBEICTBHH. C
tpeboBarnamu CHull 11-23-81. Bribop cnocoba caapku
BBIIYCKOB apMaTypbl H KOHCTPYKTHBHBIE 3JIEMEHTBI
3THX COeJHHEHHMH Ciiefyel IpeyCMaTpHBaTh COINTACHO
m. 5.15-5.17, a TaKkxe rocyfJapCTBEeHHbIM CTaHJap-
TaM M HOPMATHBHBIM JOKYMEHTAM MO TeXHOJIOTHH
CBapKH.

IIpu KOHCTPYMPOBAHHH CBapHbIX CTbIKOB M 3aKJIaj-
HBIX feTajlleil crnefyeT NpeAycMaTpuBaTh CHOCOGHI
CBapKH, He BbI3bIBAalOLME KOPOOIEHHA CTATbHBIX
Herarnei CTBIKOB.

5.94(5.51). Ilpn NpoeKTHPOBaHMH 3JIEMEHTOB cGop-
HBIX IIEPEKpBITHH CNEAyeT NpemyCMAaTpuBaTh YCTPOM-
CTBO IIBOB MeXOy HHMH, 3aNOJIHAEMBIX OETOHOM.
IlupuHa HIBOB Ha3HAYAeICHA M3 YCIOBUA OOecreyeHus
KayeCTBEHHOIO 3aNONTHEHMA MX M JO/DKHA COCTaBIATH
He meHee 20 MM 1A 3/IEMEHIOB BBICOTOH CeYeHHS [O
250 MM ¥ He MeHee 30 MM — 1A 37IeMeHTOB GorbLLeH
BbIcoThl. IIpy 3TOM HonxkHa GbiTh O6GecmeveHa BO3MOX-



HOCTb pa3MellieHHs CThIKyeMOH apMaTypbl WM 32KJ1a]-
HBIX JieTajlel ¥ MX BbICOKOKA4YeCTBEHHOM CBapKu.

Knacc 6eT0Ha [1si 3aNoNHeHHs LIBOB, NEepeNaloInX
pacueTHpie YCWIHA, NPHUHAMAETCA B COOTBEICTBHH C
n 24.

[na  32MOHONMYMBAHMA TPYOHONOCTYNHLIX WIH
TPYJHOKOHTPONMPYeMbIX MeCT CTbiKa peKOMeHAYeTCA
3alofiHeHHe LIBA PacTBOPOM WIM GeTOHOM Moj, JaBlie-
HHEM, a TaKKe IpUMeHeH’e pacUPSAOIIEToCs IIeMEHTa.

CrponoBouHble YCTpOHCTBA

5.95. (Ipu MPOEKTHPOBAaHHH CGOPHBIX XeNe300eTOH-
HBIX M3OENHA CreflyeT MpexycMaTpuparh yaoOHbie
CHoco6bl 3aXBaTa MX IPY303aXBaTHLIMH NpHCHOCOGE-
HHAMK Npu cHATHH ¢ Gopmbl (pacnanyOke), a TAKKe
TIpH NOTPY30UHO-PAa3rPY30UHBIX M MOHTAXHbIX paboTax.

Cnocobpl H Mecra 3axBara cienyeT Ha3HayaTb C
Y4eTOM TEXHONIOTMY H3TOTOBNIEHHA ¥ MOHTaXXa U3/IeNIH,
a Taxke ero KOHCTpyKTHBHBIX 0cOBeHHOCTeH.

Hspenue pomxHO ObITh TPOBEpEHO pacyeTOM Ha
yCIIOBHA pabOTHl NpH MpHHATOM criocobe u pasmerne-
HUHM MECT 3axBaTa.

5.96. B GeTOHHBIX M Kene300eTOHHBIX M3HEIUAX
clepyeT npedycMaTpuMBaTbh YCTpoHCTBa IIf uX CTpo-
NOBKH: CTpOMOBOYHBIC OTBEPCTHA (B TOM uucie Ans
WHBCHTapHbIX NeTesb), Naskl, YCTymbl M T.1.. WIH
CTalMOHapHple CTajibHble CTPONOBOUHBIE METNH, KOTO-
pple BOJDKHBI ObITh BHINOJIHEHBI M3 TOpAYEKATAHOR
CTajiu coryacHo 1. 2.18.

3axBar H3De/THH pPEKOMEHZYEIcA HpemycMaTpuBaTh
10 BO3MOXHOCTH Oe3 IpHMeHeHus YCTPOHCTB, Tpebyio-
LMX pacxopa CTajid, NMyTeM CO3[aHHA YTilyGneHHi,
na30B, OTBepCTHi, yCTynoB U fp. (vepT. 124).

5.97. llpu NpOEKTUPOBAKKK H3OENHH CO CTPONOBOY-
HbIMH HETIAAMHE CleyeT HPUMEHAT, YHUDHUMPOBAHHEIe
netH. Ilpu OTCYTCTBMH YHHQUUMPOBAaHHLIX NeTenb C
Tpe6yeMbIMH XapaKTEPHCTHKAMH PEKOMEHIYeTCA KOH-
CTpYMPOBaTh NIeTIH THIOB, NPHBEJICHHBIX Ha YepT. 125,

MuMMMasIbHbIE IAapaMeTphl A MeTellb C OpAMBIMU
# ororHyreiMu BerBAMHM tHnOoB II1,1 m I12,1 (cm.
yept. 125) npusemeHs! B Ta6. 48.

a)

[:;/ N

0)

X

1T
]
1

L

Yepr. 124. MpuMepbl CTPONOBOUHBIX YCTpoficTB Ge3 metenb

@ — Opu crponoBke 6lloka; 6 — CTPoNmoBOuUHbIE OTBEPCTHA B

KOJNIOHHe; & — COYeTaHe QOBYX pPa3HbIX CTPOTIOBOYHBIX

yCTpOHCTB B OJHOM H30emuu; ] — rpy3oBkle CTPOMbI; 2 — Bbi-

pPe3 OA% 32XBaTa; 3 — OTBEPCTMS ANA 3aXBaTa; 4 — NeTiM o
3aXBaTa NpK U3BJIEYeHHH U3 HOpMEI

5.98. luamerp crepxHA neH d peKOMEHZyeTCA
TNpHHKMATh COINACHO 7TaGn.49 B 3aBHCHMOCIH OT
MacChl M3[enMs, NpHXopsiuedcs Ha nermo. Macca
H3[EMYA ONpenenAeTCA COrNacHo ykasaHuaMm m. 2.13.
Ilpy nogpeMe IUIOCKMX H3[IENMil 32 YeTbipe HETIH
Macca HM3LeNHA CYHTACTCA paclpelefieHHOH Ha TpH
TIeTIIH.

TaGnuua 48
Metnn 0O603HayueHus Pasmeph1, Mm
napameTpoB
% d 6-12 14; 16 18-22 25
d R 30 30 40 60
a a,)
E ‘ ,}: ’ 20 30 40 60
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Yepr. 125. Tmin crponoBowsIX netess

@ — cBOGOMHO pa3MeliaeMble B H3NEMME B3 CTann KAaccoB A-I u Ac-II; 6 — pasmenaeMbie B CTECHERHBIX YCIOBHAX H3 CTAJIH KIIACCA
A-; 8 — To %xe, w3 craymm xnacca Ac-If

Tabnuuma 49
Iuamerp { Macca u3nenus m, f| Ouamerp |Macca uagenus m,
CTepXHA KT, [IpHXoad- CTepPXXKHA KI', IpHXoas-
nerm, WIAACH NPH neTnH, LAsACA OpH
MM nombeMe Ha OoHY MM nogbeMe Ha OfiHy
neTnio H3 CTAIH OeTio U3 CTATH
KNaccos KII4CcCOB
A-l Ac-ll A-l Ac-l
6 150 - 18 2500 3100
8 300 - 20 3100 3900
10 700 900 22 3800 4700
12 1100 1500 25 4900 6100
14 1500 1900 28 6100 7600
16 2000 2500 32 8000 9900

MpumeuaHu A 1. 3HaUCHHA M COOTBETCTBYOT YITLY
MEXIY CTPOTIAMH M TOPH3OHTOM, paBHoMy 45° u Gonee;
MEHBUMNR yTOn HaKNOHZ He pomycKaercs. Eciu rapawmpyercs
CTPONIOBKA HI3fIENIHA C HOMOIUKO BEePTHKANBHEIX CTPONOB,
BOUycKaeTca mpH noabope AuaMeTpa NETH YMeHBNATH MACCY
HIIEIMA, DPEXOAAIIYIOCA Ha nemt, B 1,4 pasa.

2.Ilpn ppamerpe cTepxrs HeTNH OT 8 [0 22 MM BKIIIOW.
DONYCKAaeTCA YBEIMUMBATH NPH CHEIHANBHOM O60CHOBAHMH
npuBefcHARIEC 3HAUCHUS m Ha 25 %.

Tlpx mombeme 3a TPH METNH M Gonee, pacroNOeH-
HpIX Ha OHOM TOpIe H3fenus (HanpuMep, Ha CTEHO-
BOi IaHeliM), Macca H3OENHA IPHHHMAeTCA pacrpe-
HeJleHHOH TOIbKO Ha OBE MNeIH, HO3TOMYy B 3TOM Cly-
yae yCTaHOBKa Gonee ABYX NeTellb He peKOMEHIyeTCA.

172

Ilpu npuMeHeHHH npucnocoGnerui (caMoGaTaHCHPYIO-
IMXCA TpaBepc), obecnedHBalOLMX CcaMoGasIBHCHpPO-
BaHHE YCWIHA MeXIy CTPOMaMH, JOIMYCKAETCA Maccy
H3[elHA PACIpefenaTh MeXAYy NEeTIAMH B COOTBEICT-
BHH C KOHCTpyKuHe# npucnocobneHus.

5.99. BoicoTy npoyumHsl netnu h, (cM. uept. 125),
COOTBETCTBYIOLUYI0 pa3MepaM YaJIOUHBIX KPIOKOB Ipy-
30BbIX CTPONOB, CTIelyeT IPUHKMATh PABHOM, MM:

60 . . . npu aHaMeTpe cTepXHA netnu ot 6 go 16 MM,
80..., " v » 18 22 ,,
150... ,, » " » ©T25p032 ,,
Iy I, u rybuHy 3amycka h, KOHIOB BerBe
nemn B OeToH m3pmerma (cM. 4epT. 125) pexomenpy-
€TCst IIPUHMUMATh COTJIacHO Tabj. 50.

TaGauna 50

HopmarmsHaa kyGukoBas JimiHa TnyGuna
IIpOYHOCTL 6eTOHAa B MOMEHT 3anmycka B 3amycKa B
NIEpBOTO NOXbEMA H3NENHA, Geron I GeroH A,
MIla

Or3po § 45d (50d) 35d (40d)
Cs.5m0 8 35d (404d) 25d (30d)

» 8,15 30d (35d) | 20d (254)

» 15 ,, 25 25d (30d) 15d (204)

Ce. 25 20d (25d) 15d (204)

HpuwmesaHu e 3HateHnd, npUBelcHHEIe B CKobKax,
OTHOCATCE K CQIy4YaaM NnoabeMa B B8EPTHKANIBHOM IIOJIOXCHHMH
OfHOCNORHBIX TOHKOCTEHHRIX 3IEMEHTOB (THN2 CTCHOBRIX
naHesredl H3 TAXKeNToro 6eToHa) TOMUMHONA He Gosnee 220 MM.



IIpn pacnonoxeHHH CTPOTMOBOYHBIX MeTeNlb B CTaH-
HapTHeIX yruyGneHusx (uept. 126, a) 3HaueHue hy
MOJXHO OTCUHMTHIBATh OT BepXHEiHl MOBEPXHOCTH GeTOH-
HOTO 3JIeMEHTA.

Bo Bcex cimyvasx 3HayeHue [/ ciefyeT IPHHHMATh
He meHee 200 MM.

Ina nerenb, BHINOMHAEMbIX W3 apMaTypHOH CTamy
@25A-1 u D28AII u Gonee, 3HaveHus I u hy cre-
oyeT yBenuduBath Ha 20 %.

BeTBu nemid u3 cTanu Kiuacca A-I, a Takoke npamsie
(6e3 orruGoB) BeTBHM mNeTenb M3 cTamM kmacca Ac-lI
JOJDKHBI 32KaHWBATbCA K PIOKaMH.

B HeOOXOIMMBIX CNIyYyasix OOMYCKaeTcs pacnosararsh
BETBH NOJ YITIOM OfIHa K JIpyroi He bornee 45°.

Jna wu3pmenu#i U3 JNErKMX OCTOHOB CTPOMOBOYHbBIE
NEeTIH ClefyeT YCWIMBaTh TMOIEPEUHbIM CIEPXKHEM,
pacnonaraeMbsIM B YPOBHE KPIOKOB BETBEH IETEb.

Paccrosmme mexnay GokoBOH MOBEPXHOCTBIO XBO-
CTOBOTO YYacTKa KpIoKa IEINH ¥ NOBEpXHOCThIO H3Ze-
JMfA, U3MepsAeMOoe B IUTOCKOCTH KpIoKa, CjlelyeT HpH-
HUMaTh He MeHee 4d (uepT. 125,4).
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Yept. 126. PasMepsl ayHOK [UIf 3arinyGlieHHOro PacnooxeHus
NpOYIIHK CTPONIOBOYHBIX NEeTeNh
@ — 3aMKHyTOe YriyGneHue; 6 — pa3’oOMKHyToe yriyGrneHue
(Ha Kpalo M3eIHsA) NPH JHaMerpe CTEPXKHA NeTH 6 — 16 Mm:
Ry =125 mMm, a=30 MM, b; =50 Mmm, [} =25 mmMm,
{, =30 mMm; mpu nuaMeTpe crepxHA meTm 18 — 22 mm:
Ry =150 MM, a=40 MM, b; =65 MM, [} =30 wMmm,
I, =30 Mm

B Tom cnyuae, ecmM HeBO3MOXHO MpPOM3BECTH
Ha Heo6xoIMMy0 [IHHY 3allyCK KOHIUOB HeTNIH, aHKe-
POBKY NETIH HeoOXOMMO OCYIIECTBAAT, PATHUHbIMK
cnocobaMy, HanpuMep NpUBAapKOH K 3aKIagHbIM
AeTanAM, 3aBefeHHEM 33 pabodyio NPONONBHYI apMa-
Typy 4 T. 7. HapgexHocts NpuHATO# aHKepOBKH NETIH
cegyeT IMOATBepAUTh PaCYeTOM HIH HCIbITAHUAMM.

5.100. JonyckaeTcss  pacmonaraTb  CTpOHOBOYHbIE
NeTMH B YrnyOiieHHAX Tak, 4YTo6bl KX MPOYLUIMHBI
PacmoNIarajuch HIKe rpaHi OETOHHOTO MIIM >Kejle3o-
GeToHHOro wu3penuA. 3TO pacloNoXeHHe OcoBeHHO
PEeKOMEH/IyeTICA NpH MEXaHW3MPOBAaHHOH OTAENKE To-
BepxHocTH GeToHa, Korga BbICTYNAlIME IeTiIH

MEIIAIOT TAaKoH OTAenke. YOIyOonmeHHsa s nereab
MOTYT OBbITh 3aMKHYTBIMH (CM. 4epT. 126, a) wiu
pasoMKHyTbhiME (uepT. 126, 6). B mocnemnem cnyuae
B HAX HE CKOIUIAEICA BOJA, KOTOpas MOXeT 3aMep3-
HyTb, a TAKXe yNYUILAITCA YCAOBUA GHKCAUUM ITETENb.

U3 ycnoBusa 3aBedeHUA B INpPOYIUMHY YaJIOUHOTrO
KpioKa CTpOMa NMYHKY Cle[yeT pacrnosarars co cMelue-
HHEM K cepefMHe H3JeNus OTHOCHTEIbHO IUIOCKOCTH
HPOYILHMHEL,

3AKNMARHLIE AETAJIM
O6upe NoNnoXKeHus

5.101. ITpu npoexTHPOBaHMM JKene306eTOHHBIX KOH-
CTPYKIMH peKOMeHIyeTc NpHMEHATb IpeHMYILECT-
BEHHO YHH(GHUUMPOBaHHbIE CBAapHble, HITAMIIOBaHHbIE H
LITAMIIOCBAPHBIE 3aKA/IHbIE AETAIH.

5.102. 3aknagHele OeTalH HOJKHBI OBITh 3aaHie-
peHbl B GeToHe.

CeapHble 3aKknajHble geTalyd OGLIYHO COCTOAT U3
IIacTUH (OTPe3KOB MONOCOBOM, YITIOBOH WM (pacoH-
HOH CTalM) C MNpUBapeHHBIMU K HMM BTaBp HIM
BHAXJIECTKY HOPMaIbHbBIMHM WIH HAaKJIOHHBIMH aHKe-
pamH (uept. 127).

litaMnoBaHHble 3aKiagHble MOETAIH COCTOAT M3
YYaCTKOB, BBINONHAIOIMX GYHKUHIO IUTACTHH H IOJIO-
COBBIX aHKEPOB, HMEIOILUX BbILUITAMIIOBAHHBIE BBICTYTIbL
71 yCWwieHns aHkeposKu (Yeprt. 128, g, 6).

Ecnu npy H3roToBJIeHUH 3aKIIafHbIX AeTanen npumMe-
HAIOTCA IUTaMIOBaHHME M CBapKa, TaKHe [eTajiH Ha3bl-
BaloTCA IuTaMnocBapHeiMH (uept. 128, 6, 2). KoHcr-
PYKTHBHBIe TpeGoBaHMA K LUTAMIOBaHHBIM 3aKJiafd-
HbIM [ETaNsAM H IUTAMOOCBApHBIM HETAIAM, BBIION-
HEHHBIM C MpHBApKOH aHKepYIOLIMX CTepxHed K
IITaMMOBaNHbIM 3aK/IAHBIM [I€TaisAM, NpPUBEACHBI B
»PEKOMEHMAIMAX HO MNPOEKTHPOBAHWIO CTaJIbHBIX
3aK/afHBIX feTajied A jKeNe306eTOHHBIX KOHCTPYK-
i (M., Ctpoinanar, 1984).

3akiiafgHple OETaTM MOTYT HMETh Takike YIOpbI
onA paGoTh Ha caBur (cM. uept. 127, @), ycTpoiicTBa
g KpelwleHusa K dopmam, GONTH OjiA COeIUHEHHA
CBOPHBIX 37¥eMEHTOB M T. IL

5.103.lIns1  BO3MOXHOCTH  MEXaHH3HPOBAHHOTO
3arNaXHBaHKUA NOBEPXHOCTH >kelle300eTOHHOTO H3fe-
JIMA ITUIACTHHBI CO CTOPOHBI ITHX MOBEPXHOCTEH peKo-
MeHOyeTcA 3ariayonaTs B 66TOH He MeHee YeM Ha 5 MM.

B mracTHax 3alJIafiHBIX OeTaleH, PacHoIoKEHHbIX
Ha BepxHeh (npH GeTOHMPOBAHMH) NMOBEPXHOCTH H3fe-
mus, C HaUMEHbIIMM pa3mepoM cBbmue 250 MM U B
IVIACTHHAX, 3aKPHIBAOMMX TOJHOCTBIO WIH GOMBLIYIO
YacTh TpaHu GETOHMPYEeMOTO 3JIeMeHTa, NMpeaycMaTpH-
BajOICA OTBEpCTHA [UIA BHIXOMA BO3MyXa IIpH YKIIa/iKe
U VIDIOTHeHMHM OeTOHa W [N KOHTPONA KadyecTBa
6eTOHMpPOBAHUSA.

5.104. Ana o6ecneyeHUss IPOEKTHOrO NOJIOXKEHUsA
3aK/IaJHOM [eTANH B U3MEJIMH crefdyeT 10 GeToHUpoBa-
HUA NpedycMOTpeTh ee (UKCALMI0 IyTeM BpeMeHHOTO
KpelUleHHA K anemeHTam (opmbl. IIpumepbr Takoi
¢uKcalMd npuBeneHsl B PekoMeHTaUMAX, yIOMSHY-
TIX B 1. 5.102. IIpn pacnonoxeHus geTany Ha OTKpbI-
TO# NpH GETOHMPOBAHMM MOBEPXHOCTH H3NENHUA, KOrJa
ee KpeleHne K Oopram ¢Qopmbl Heluenecoobpa3Ho,
feTanb JOMyCKaeTCs NpHBapUBaTh K apMarype.
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Yepr. 127. MpuMepbl KOHCTPYK1Mii CBAPHBIX 3aKNAAHBIX AeTanei

@ — C HAKJIOHHBIMH M HOPMAJLHBIMM 2HKEPaMH THNA ,,0TKPBITHIA CTONMMK™’; 6 — THNA ,,33KPHITEI CTONMK”; 6 — TMNA ,,0TKPLITHIN

CTONMK” ¢ ynopamu; 2 — € MpUMeHEHHEM YTROBOM CTan; | — HOpMaJibHble aHKepa (NpuBapeHHbIe BTaBp); 2 — HaKIOHHBIE aHKepa

(NpuBapeHHble BHAXJIECTKY); 3 — ynop, paGoraloupiii B OBYX HanpaBieHHAX; 4 — To Xe, B OMHOM HAampaBiieHUM; 5 — OTBEpCTHe
s puxcaumu

Yepr. 128. [IpuMepnl KOHCTPYKUMil 3aKIIAAMBIX AeTANeH

a, 6 — LITAMOOB2HHBIX; 8, ¢ — LUTAMIIOCBaPHBIX

5.10S5. [Ins obecneueHus OONTOBEYHOCTH 3aKNNAMAHBIX
Oetarmed crepyeT lipelyCMaTpHBaTb MX AaHTHKOppO-
3HOHHYI0O 3amMTYy. Buifop cmocoba 3ammThl Ha3Haua-
eTCs B 3aBHCHMOCTH OT CTeNeHH ar peCCHBHOCTH Cpembl,
B KOTOpOH OyIeT 3kclulyaTHpoBaTbCA 3aKJlafHaA [e-
TaJlb, B COOTBETCTBUM ¢ TpeGoBaHuamu CHull 2.03.11-85
U [Tocobua x HUM, a TaKKe PekoMeHHauuH, YIOMAHY-
ThiX B 1. 5.102.
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5.106. B pabounx veprexxax M3deNMHMi pacxop CTAIH
Ha 3aKJIajiHble [IeTalH AOJDKEH MOACYMTBIBATHCA
OTHENIBHO OT apMarypbl M COEOMHMTENIbHBIX [CTAIeH.
Ilpy 3ToM B Maccy 3aKkiapHbIX [ieTaneH BIJIIOYAeTCA
TaKXKe Macca aHKepOB M JPYTHX IPUBAPEHHBIX CTEPXK-
HE C Y4YeTOM TEeXHONOIMYeCKHMX IpHIYCKOB, Heol-
XOOMMBIX [UIA OCYIIECTBJIEHHA CBAapKH (OIUIaB/ieHHe
M OCalKka B pacIUIaBJIcHHbIH MeTais, 3ariaybnenue
aHKepoB B NpOOHTbIC OTBEPCTHA U T. 11.).

nactHubl

5.107. Boitbop Mapok cTanM Ui IUIaCTHH 3aKJiaj-
HbIX [eTaJieil NPOU3BOOHUTCA COrJIacHO Tabn. 13.

5.108. TomuuHa NIACTHH HJIM [PYTHX BHELUIHHX
3JIEMEHTOB  3aKJIa/IHBIX [eTaned ONpeldeNnsaeTca B
COOTBETCTBHH C I 3.105, a Takke TeXHOTOTHYECKHMH
Tpe6OBaHMAMHM IO CBapKe, YKa3aHHbIMH B mim. 5.116
¥ 5.117, Ho He MmeHee 4 MmM. Kpome Toro, mpH npi-
BapKe CTAIbHBIX IJJIEMEHTOB K IUIACTHHE, HMeEIOILeH
KOHTaKT ¢ GeTOHOM, ee TOJIMHY CrlefyeT MpHHHMATh
B 33aBHCHMOCTH OT BBICOTBI MOHTa)XHOTO YIJIOBOTO
HIBAa He MeHee BENHUMH, YKa3aHHbIX B Ta6. 51.

5.109. Ilpn Ha3nayeHHH pa3mepoB IUIaCTHHbI, OH3-
KHX K pa3MepaM CeueHHs Kele300eTOHHOTO 3JleMeHTa,
credyeT YYMTHIBATh MX JIOMycKaeMble [UTIOCOBbIE
OTKJIOHEHHA, NIpeayCMOTpeHHbIE HOPMAaTHBHBIMH JOKY-
MeHTaMH, H obecneuMBaTh BO3MOXHOCTb CBOOOOHOM
YCTAHOBKH 3aKJIaJHOH [JETaIW NpH MHHYCOBBIX OTKIJIO-
HEHUAX pa3MepoB (HOpPMBI.



Ta6nuua 51

Tonumba nnacTuHel | MaxkcUManbHO NOMyCTHMAS BHICOTA
3aKJIagHOM neTany, kf, MM, yITIOBOTO LIBa
t, MM
OJIHOHPOXOHHOI‘O nnyxnpoxo:moro
4 5 6
5 6 8
6 8 10
8 12 16
= 10 - 1,8¢
Anxkepa

5.110. Ankepa 3aKnafiHbIX AeTaniedl clenyeT Npoek-
THpOBaTh NPEMMYLIECTBEHHO H3 apMaTypbl KJIaCcCOB
Al u Al puamerpom 8-25 mm. [onyckaercs
npuMeHATh apMarypy knacca AT-IIIC s aHkepos,
NPHBAPMBAEMBIX BHAXJIECTKY.

Mapxy cranu uisi aHKepHBIX CTepXHel HeobGXoamMo
NpHHHUMAaTh B COOTBETCTBHM ¢ Tabm. 12. PacyerHnie
aHKepa M3 IJIAAKOH apMatypei kiacca A-l MoxHO
OpUMEHATh TONBKO MPU HATHUYMK YCHIECHHM Ha HX
KOHIaX B BUJI€ IUTACTHHOK WJIM BbICAXEHHbIX rOIOBOK.
JInA KOHCTpYKTHBHbIX AeTaneli [ONMYyCKaeTCA IpuMe-
HATH aHKepa M3 TOH ke apMaTypel ¢ YCTPOHCTBOM Ha
HX KOHIAaX KpPIOKOB.

5.111. Yucno pacyeTHbIX HOPMAIbHBIX aAHKEPHBIX
CTEpXXHEH B 33K/IaJIHOM NETAM NPUHMMAKOT He MeHee
YeThIpeX, OMHAKO INpH OTCYTCTBHM OTPBIBAIOLIMX CHII H
U3THOAoIIMX MOMEHTOB OHO MOXeT 6bITb YMEHbLIEHO
no aByx. Ilpu medcTBHM OTPHIBAIOIIMX CHI M H3rubaro-
IIMX MOMEHTOB, €CITH OOECIeuMBaeTCA MpPUIOXKEHUE
3THX YCWIHA B IUIOCKOCTH PACMONIOXeHus aHKepoB,
JOMyCKAaeTCss MPUMEHATh 3aKJaJHble [EeTanu ¢ OByMs
HOPMAIBHBIMH 8HKEePHBIMH CTEPXKHAMH.

Uycno pacueTHhIX HAKJIOHHBIX aHKEpOB clenyer
NpUHKMAaTh He MeHee OBYX. Ilpu 3TOM Heo6xoaumo
ApedycMaTpuBaTh TakXXKe KaK MMHHMYM OOMH HOp-
MaJbHbIH aHkep. [Ipy Hanuuuu B 3aKNafHOW NeTanH
He MeHee UeTbipeX HOPMAIbHbIX aHKEPOB MOXHO
OOMYCTHTh OMH HAKTOHHBIH aHKep. 1A aHKepHbIX
CTepKHEH, NpUBApUBaeMbIX BHAXJIECTKY, Yrol HX
HAKJIOHA K HANpaBIIEHHIO COBMTAIOLIEH CHIbI CIEAyeT
NPUHAMATB paBHBIM OT 15 70 30°.

PaccTosiiusa Mexgy OCAMH aHKepoB, Tpebyembix
N0 pacueTy, HOJDKHBI ObITh He MeHee BEIIMYMH, NpuBe-
OeHHbIX Ha uepT. 129.

5.112(5.14). [Inuna aHKepHBIX CTIepXHEH 3aiuIaf-
HbIX JeTane#l NpH JeHCTBHM HA HUX PpACTATMBAIOLIMX
CWI JOJDKHA OBITh HE MEHee BENIMUMHBI /,,, Onpemensie-
MO} 10 ykasaHuaMm I1. 5.44. Ilpu 3tom miuHy pacra-
HyTbIX aHKEpPHBIX CTEpXKHEH, 3aJ€JIaHHBIX B DACTAHY-
ToM GeToHe WM B CXaToM BeToHe MpH G,/ R, > 0,75
wiH o). /Ry < 0,25, criemyer onpesieniaTs no popmyie
(316), nonb3ysAch 3HAUEHUAMH w,,, AX,, U A,, TIO
no3. la 1adm. 44. B ocrampHBIX CNyyasX YKa3aHHbIE
3HaueHUs CcrefyeT NPUHUMATh Mo No3. 16 Tadn. 44
(3mecb 0p, — CXKMMaWLIME HANpsDKeHHA B OeToHe,
JeficTBYOLIMe NEPNEHIUKYNAPHO aHKEPHOMY CTEPXHIO
M ompelenseMble KakK Ia yNpyroro maTepHana Io
NpUBEACHHOMY CEYEHHMI0O OT MOCTOAHHO HECTBYIOLUMX
Harpy3oK npu Ko3cpduimeHTe Haae)KHOCTH 10 Harpy3ke
'yf = 1,0).

Yepr. 129. HaumeHpume pacCTORHUA Mexay aHKepaMH M OT
aHKepoB 0 Kpas GeroHa
Mpu ankepax u3 cTaym KiaccoB A-Iu A-ll:e=4d;, b =6dy,
c¢=3dg e=3d;; To xe, xnacca A-Ill: ¢=5dy, b="7dg,
¢ = 3,5dg, e = 4dy (dg — nuamerp aHKepa, TpeGyembl#t mo
pacuery)

Ecnu yacTh aHKepa [yIMHOM @ pacllonokeHa B 30He C
HanpsOKEeHUsIMKH B GETOHE, YHOBIETBOPAIIMMHU YCHO-
suio 0,75 > 65, /R, > 0,25, 10 w,, olpexenferca
no ¢opmyie

0,7(/, - @) +0,5d
an
la

rae [, — daxTHueckas mIuHa aHkepa. OcTanbHbie
napamerpnl Ta61. 44 olpefensAOTCA aHa-
JIOTHYHbIM OOpa3zom.

IIpy OeMCTBHM Ha HOpPMalbHbIE AHKEpHbIE CTEPXKHH
PacTATHBAIOLIMX M CABUraliUMX YCHIHMH HpaBas YacTh
¢dopmynel (316) ymHoxaercss Ha Ko3hduimeHt &3,
PaBHbIN :

, (317)

0,3
8y = ———> 40,7, (318)
1 + anl /Nam
roe Qa’“ , — COOTBETCTBEHHO pacmruBaloluee H COABU-
Ny, raliiee ycwinsd B aHKEpHOM CTEpXHe,

olpesenaeMple CornacHo 1. 3.101.

Ilpu >TomM BermuumHa /,, #omkHa ObITh He MeHee
MHHUMAJIbHBIX BEJIMUMH [,, COTTIacHO M. 5.44.

Insi HOpMasnibHBIX aHKEPOB IUIHHA OTCUMTbIBAETCA
OT BHYTpeHHEH MOBEPXHOCTH IUIACTHH, ONA HAKIIOH-
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HbIX — OT Hayala OTTH0a WM TOpLEBOH KPOMKM IUlac-
THHBL.

5.113(5.45) . l'una aHKepoB 3aKJIAQHBIX JeTasei
TpH JCHCTBMM Ha HMX pacTArMBaimX cwi (oM.
m. 3.101) Moxer ObiTh yMEHBLICHA NIPH YCTIOBHHU IIpH-
BapKkH Ha KOHLAX CTEPXHeH aHKepHpIX IUIACTHH WM
YCTPOHMCTBA BbHICAXEHHBIX TOPAYMM CTOCOGOM aHKep-
HbIX TOJIOBOK AMaMeTpoM He MeHee 2d — s CTepix-
Helf u3 apmarypsl kiaccoB Al u A-Il u He Mehee
3d — mns crepxHed 3 apmartypsl knacca A-Ill. B
ITHX CAYyYasdx [UIMHAa @HKEPHOIO CTEpXKHA ompemnend-
€ICA pacyeToM Ha BbIKaIbiBaHHe M cMsATHe OeToHa
(em. mn. 3.106, 3.107 u 3.109) ¥ npuHMMaeTCcs He
MmeHee 10d (d — guameTp aHkepa) .

AHKeprle IUTaCTHHDBI LOJDKHBI YHOBJIETBOPATL Tpe-
GoBanuaM 1. 5.45a.

B T0M cityuae, ecru B 6eTOHE BO3MOXKHO 00pa3oBaHue
TpeumH BHONb aHKepoB (0p, > Ry,) B Ipegenax ux
pacUeTHOH [IMHBI, KOHIB! aHKepOB HOJKHbBI ObiTh
yCHiieHbl NPHBAapeHHbIMH IUIACTHHAMH WIH BBICAXEH-
HbIMH T'OJIOBKAMH. led 9TOM KOHILbI aHKEpOB Clegyer
pacmomnarath B CXaTofl 30HE aneMeHTOB. Bo BHeueHI-
PEHHO PacTAHYThIX JIEMEHTAX HPH PACIONOKEHHH MpOo-
[OMBbHOH CHITbI MeXKAy apMaTypoii S u S' KOHIBI aHKe-
POB CleflyeT pacnolnarars y NPOTHBONONOXHOK TpaHu
3IEMEHTa, 3aBOfA X 32 NPONOJIBHYIO apMarypy.

5.114. Ilpn peficTBHH Ha 3aKJIafHYI0 JeTalb NPIKH-
Mamomero YCHAaHA 4actb COBMUTAIOMIEH CHITBl MOXHO
nepenaBaTh Ha 6eTOH Yepe3 yNophl M3 NMONOCOBOM CTATH
WM M3 apMaTypHbIX KOpoThimue# (cm. uept. 127, g).
BoicoTy YNOPOB peMOMEHJIYETCA INPHHUMATL HE MeHee
10 ¥ He Gonee 40 MM pu OTHOLUEHMH TOJIILMHBI yIiopa
K ero BbicoTe He Menee 0,5. PaccTosiHMe MexOy ymo-
paMH B HaNpaBJieHHH CABMIAOIIEH CHIBI MPUHHMAETCA
He MeHee LIECTH BBICOT yTiopa.

5.115. 3axnamHpie geTaM B Nerkux GeToHax KJiac-
coB B5—B10 pexomeHAyeTCs NpPOCKTUPOBaTh TaKHM
06pasoM, yToGh! OTPHIBAIOLIME CHJIbI BOCHPHHUMAIIHCh
HOpMaJIbHBIMM 3aHKEDaMHM, 4 CABHIAlOIME — HAKIJIOH-
HbIMH. AHKepa 3aKnafHbIX [eTalied B 3ITUX CIyyasx
peKOMeHOyeTcd NPHHEMAaTb M3 apMaTypHOH CTalud
NiepHoAHUeckoro npoduns Knacca A-II unu u3 rnapxoi
apMaTypHo#i cranmu kiacca A-1 nuamerpom He Gonee
16 MmM. Ha koHIax aHKepoB CIELYeT NpedyCMOTpeTh
YCWICHHS B BHJE BBICRXKEHHBIX TOJIOBOK W TIIpHBa-
peHHBIX IwracTHH. JUTMHA aHKepHBIX CTEPXHEH H pas-
Mepbl YCWIICHHs ONIPeHEIAIOTCA 10 pacyeTy Ha BbIKAJIbI-
BaHKe ¥ cmaATHe GetoHa (cm. nm. 3.106, 3.107 u 3.109),
NpY 3TOM [UIMHA aHKepa NMpHHUMaeTCA He MeHee 154,
a apaMeTp BbICaXKeHHOH rOJIOBKH ~ He MeHee 3d.

CrapHbie coelMHeHHs 3aKNATHBIX AeTaneH

5.116. CpapHsle coeHHeHHA aHKEPOB C IUIACTHHAMH
BTaBp ClefyeT IPOEKTHPOBaTb B COOTBETCTBHH C
Ta6s1. 52. IIpy HM3roTOB/IEHHH TABPOBBIX COEIMHEHMI
aHKEpOB C IUIOCKUMM IEMEHTAMHM NpoKaTa HCIOIIb-
3y10T: OyroBYI0 CBapKy Noj cnoem ¢umioca (no3. 1-3);
KOHTaKTHYI0 CBAPKY CONPOTHBIIEHHEM H HENPEPhIBHIM
omnaBenneM (103.4,5); MEXaHH3HPOBAHHYIO CBApKYy
B cpene yrnexucnoro raza CO, (moa. 6,7); BaHHyIO
O[HO3NEeKTPOHYI0 CBapKy B HKHBEHTapHbIX ¢opmMax
(no3. 9); pyuHyl0 AYroByl0 BaIUKOBBIMM IUBaMH B
Pa33¢HKOBaHHOE OTBEPCTHE HA IVIOCKOM JJIEMEHTE po-
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Kata (no3. 8). Bce npuBedeHHble MpPOLECCHI MOTYT
6bITh MCHOJIP30BaHBl HPU CBAapKe 3aKJaIMbIX AETajIe
TMNa ,,OTKPBITBIA cronuk” (cM. yept. 127, q, 6), a
cnocoGbl CBapKH NO NO3. 6—9 ~ TaKXKe M Wi U3ro-
TOBJIEHHA 3aKNafHbIX [eTajledl Tuna ,,3aKpbITHIi
cronuk™ (cM. uept. 127, 6).

5.117. CBapHble coenuHeHWs aHKEpOB W apMaTyp-
HBIX CTepkHedl ¢ IUIaCTHHAMH BHAXJIECTKY CJeLyer
IPOEKTHPOBaTh B COOTBETCTBUH C YKa3aHUAMH Tabi. 53.
PexoMenimyercsi NpeMMyIIeCTBEHHO NPMMEHATh KOH-
TAaKTHYH0 penbedpHyIo cBapKy (mo3. 2 u 3 1a6m. 53).

CBapHbple IUBBI NpH CBapKe IUIOCKMX 3JIEMEHTIOB
npokara (IIACIMH, YTOJIKOB M 7T1.1L) HeoGxomumo
Ha3Hayarp no CHulI I1-23-81.

SUKCALIMSA APMATYPHI

5.118(5.49). CoorBercTBHE DpAacIONIOXKEHUA apMa-
Typh! e¢ NPOCKTHOMY NOJNIOKEHHIO KOHKHO 0Gecneyn-
BaTbCsA NIPUMEHEHHEM CPENCTB QUK Calku.

DuKCanyio apMarypbl PEKOMEHYETCA OCYIIeCTBIATD
¢ IOMOMIBIO:

a) yCTPOKCTB OJHOKPATHOTO HCIONB30BaHHA, OCTal0-
umxcsa B 6eToHe;

6) WHBeHTapHLIX NPHCIOCOGNCHUI, H3BIIEKAEMbIX U3
GeTOHa 10 WM [TOCNE ero TBEPHeHUs:

B) CNEUMATbHBIX JETaJlell, NPHUKpEIUIEHHbIX K pago-
yell TOBepXHOCTH (DOpMBI MM ONWTYGKH M HE Ipe-
HATCTBYIOLMX H3BJICYSHHIO JKene305eTOHHOro /1eMeHTa
¥3 (POPMBI WIH CHATHIO C HETO ONATYOKH.

5.119. Pexomenpyetcs npHMeHATD CienywIue GpuK-
€aToOphl OGHOK PATHOI'O HCIONIb30BAHMA:

a) mia oGecneyeHHst TpeOGyeMOH TOJIIUMHBI 3aUIAT-
HOTO CJIOA OeToHa — Mo uept. 130;

0) mA  obecredeHUA  TpeByeMOro  pacCTOMHUA
MEXIy OTHENbHbIMH apMaTYpPHBIMH H3JEHAMH WIH
CTEPXKHAMM — N0 4epT. 131;

B) 1A obecneueHus TpeGOBaHMIA, YKa3aHHBIX B NOJ-
IyHKTax ,,a” 1 ,,6”, — 1o vepr. 132.

Bun ¢uxcaropa s oSecrneueHuss TOMIMHBI 3aIUT-
HOTO cj108 OeTOHAa Yy JIMUEBBIX TpaHel 3NIeMEHTOB CiTe-
oyeT BbIOMpaTh cCoINIacHO TpeGoBaHMAM TaGn. 54.
He pomyckaercs nmpuMeHATs B KaueCTBe (GHKCATOpOB
0DOpe3KH apMaTypHbIX CTEPXHEH, IUTACTHH H T. II.

B pactanyToft 30He GeTOHa 3/IeMEHTOB, JIKCIUTya-
THPYEMBIX B YCIOBHAX AarpecCHBHO cpemsl, HE [O-
IyCKaeTCd YCTaHaBiIHBaTh IUIacTMaccoBhle TOAKIIaM-
KH TIOf CTepXHM paboueil apMaTyphl WIH BIUIOTHYIO
K HHM — N0/, CTEPXHM paclpene/TuTeNIbHOR apMarTypsl.
B rakux u3fenuAX cCliedyeT NpHMEHATh NPEUMYILe-
CTBEHHO NOMKIAIKHM M3 IUIOTHOIO LeMeHTHO-Iiecua-
HOTO pacTBOpa, GeTOHA WITH acOecTOLEMEHTA.

§.120. B cnyyae npuMeHeHus (DHUKCAaTOpOB OMHO-
KpaTHOTO HCNOJNb30BAHHA CllefyeT B COOTBETCTBUM
¢ TpeGoBaHMAMH Ta0nm. 54 yka3elBaTh Ha paboumx
YepTexax, Kakue H3 ITHX (PUKCATOPOB [OMyCKalTCA
B JAHHOM 3JIEMEHTe.

TonmuHy 3awmrHOrO CrNOsA GETOHA B MeCTe YCTa-
HOBKH (DHKCATOpa-MOAKIAAKH pEKOMeHAyeTCs IpH-
HMMAaTh KPaTHOH 5 MM.

Ina GHKCaTOpOB ONHOKPATHOIO MCHOJIB30BaHHA,
BHINOJTHAEGMBIX M3 apMaTypHOH CTaju, CllefyeT BbI-
nonHATy yeprexu. Ha paGoumx ueprexax apmary; -IX
H3fielUi M B Cilyyae HEoOXOOMMOCTH Ha Yepl Kax
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Tabnuwma 52

Cnoco6bI cBapKu O6o3HaveHHe Knace HOuamerp TonumHa {MuHEManbHOE PaccrosiHue Paccrosuue Tana IononHATENEHEIS
aHKepOB M apMAaTYPHBIX COeTMHEHUA 10 apMarTyphl CTepXHA IPOKATHOTO | OTHOLLIEHHe MeX[Oy OCAMH | OT OCH CTEpXHS | CTEepXKHA, yKa3aHus
CrepXHelt ¢ IIACTHHAMHU T'OCT 14098-85 d, Mmm aTIeMeHTa t CTepXKHelt z, MM o Kpad MM
BTaBp HomMep nosuupu f, MM d TUTaCTHHBI
Tabn. 1 CH 393-78
1. MexanusupoBanHas Tl MaxkcHMansHaA MUMHA CTepXKHA
nyroBas non ¢mocom 17 cocrarnser 400 MM
Ad 8-40 0,50 MNpu
d <22 MM
A-ll 10-25 >6 0,55 z=25+d; >1,5d >80
28-40 0,70 npu
—— d>25mMm
A-III 8--25 0,65 z=2d
28-40 0,75
AT-1IIC 10--18 0,65
2. Hyropas ¢ manolf mexa- T2 > 10 0,75 To xe =>1,5d >80 Coenurenna tana T2 u3 apMma-
Hu3atmelt non dmocom 17 TypH knacca ATIIIC ne ponyc-
KaloTCH
3. Mexanu3upoBaHHas T3 A-l 8-25 0,40 Onad=8-16
mox ¢niocom no 3jte- * A-ll 10-25 >4 0,40 z>d+25;
MEHTY XKEeCTKOCTH A-III 8-25 0,50 mad=18-25 »>15d >80 -
(penvedy) ATIIIC 10-18 0,50 z>2d+10
4. KonraktHasa penbedHas T6 Al 6-20 >4 0,40
COMPOTHBIICHHEM % A1l 10-20 >4 0,40 >50 >2d >80 -
A-I1 6-20 >6 0,50
5. KoHTaKTHas HemnpepniB- T7 A-1 10-20 >4 0,40
HBIM OTUTABJICHHEM T Al 10-20 >6 0,50 — -
A 22-40 >12 0,50 >80 >1.5d
AT-HIC 10-22 >6 0,50
6. OyroBags MeXaHH3IHpO- T8; T9 A-1 10-36 0,30 Honyckaerca pyusas nyrosas
BanHas B cpege CO, B ** A-Il 10-36 >4 0,30 »>50 »>2d >80 CcBapKa
BBHIITAMNOBAHHOE  OT- A-III 10-36 0,30
BepcTHe AT-IIIC 10-22 0,30

* TexHONOTNS BLINOJIHEHUS CBAPHLIX COSTMHEHNH H3NOKeHa B ,,PEKOMEHIALHAX N0 TEXHOJIOTHH CBAPKH NOX (ITOCOM HAKIOHHAIX COENMHeHuit 3aKIIafHBIX [eTaneft M TABPOBLIX COIHHEHUH 1O
aneMenTy xecrxocte” (II9M BHUHUC I'occrpoa CCCP, 1982) .

*# TeXHOJNOTHA BLINOJIHEH
Y-87-82

T'naBnpoMcTpottmaTe puanbt

5 CBApHBIX COSAMHEHHH M3/I0KeHa B ,,YKa3aHUAX 1O TEXHOJIOTHM M3TOTOBJEHHS o6NeryeHHBIX WITAMIIOCBAPHEIX 3AIUIAMHBIX [eTanelt xene300eTOHHRX KOHCTPYKImH

*%# TeXHOJOMVS BHINONHEHHA CBAPHBIX COCOMHEHUH HATOKeHA B ,,HIHCTPYKIMH N0 TEXHONOTHH KOHTaKTHOM CBAPKH 3aKJIaJHBIX AeTanelt THNA ,, 0TKpLITEIM cTo/mm k™ (BCH 65), Kues, 1985.
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IIpodoaxenue raba. 52

Cnoco6bt cBapKu OGo3naucHue Kiace JnameTtp Tomumua | MurMManbHoe PaccrosHue Paccrosnue OnuHa HononHaTesnbHbEe
aHKepOB ¥ 8pMAaTypHBIX COeAHHEHHS 10 apMarypbl CTEPXHA | MPOKATHOTO [ OTHOLUEHHE MexXxay ocAMH | OT ocH CTepKHA | CTepxHA, YKaIaHUs
cTepokHelt ¢ nnacTHHaMu I'OCT 14098-85 d, MM aneMeHTa t cTepxHel z, MM [o Kpaft MM
BTaBp - ~ t, MM - TUTaCTHHBI
Homep nosuwn d
Ta6n. 1 CH 393-78
7. OyroBas  MeXaHH3HPO- T10; T11 A-l 12-25
BaHHa# B cpege CO, B 20 A-ll 12-25 >8 50 >2,5d >1,5d > 7d -
IMKOBAaHHOE OTBEPCTHE A-11 12-25
AT-IlIC 12-18
8. Hyrosas pywsas B pas3- T12 Al 8-40 >6 0,50
3eHKOBAaHHOE OTBEPCTHE 21 A-ll 10-40 >8 0,65 »3d »>2d - -
A-1lI 8-40 >6 0,75
AT-IIIC 10-18 >8 0,75
9. BanHag oOMHOTEKTpOA: T13 A-l 16-40
Hasl B MHBeHTapHolU ¢op- 18 A-IL 16—-40 »8 0,50 >80 >2d > 150 -
Me A-III 16—40
TaGnuma 53
CnocoGbl CBapKH aHKepoB OG6o3HaueHHe Knacc Iuamerp Tommmua | MuHMMansHoe PaccTonnne Iuua JononuuTrensubie
H apMaTYpHBIX CTepKHel COedHEeHuA 110 apMaTypsl cTepXHelf | MpPOKaTHOTO | OTHOMIGHME |[MEKMy OCAMM JOT CTCDXHA | HAXJIECTKH YKa3aHHsg
¢ miacTuHamy BHaxnectky | T'OCT 1409885 d, MM aneMeHTa 1 CTepxHed o Kpas | B JIONSAX AHa-
“Homep nosmmn t, MM d IFIACTHHB! Mmerpad
Tabn. 1 CH 393-78
1. Pyunas ayropas duanro- H2 Al 10-40 >4 0,3 3d PaccrosHHie OT TOpDHA CTEPXHA
BBIMH LIBaMH 19 A-1I; A-I11 10~40 >4 0,3 44 0 Kpas IUIACTHHBI [OJIKHO
Ar-IIIC 10-28 >4 0.3 4d ObITh He MeHee d
AT-IV; AT-IVK 10-22 >5 04 >3d » d sd
AT-VCK; A-VI; 10-28 >5 04 5d
AT-IVC; AT-V 10-28 >5 04 5d
A-V 10~32 >5 0,4 5d
2. KoHTaKkTHasA 1o OTHOMY H3 A-l 6-16 PaccrosiHde oT UeHTpa penbeda
pensedy 15 A-ll 10-16 4-5 03 >4d >2d 4d A0 TOpua CTepXHA [OIDKHO
A-I11 6—-16 GHITh He MeHee 2d
3. Konrakmad mo nByM H4 A-l 12-16 CoennHenne Cnepyer InpuMe-
penbedam 16 A-ll 12-16 4-6 0,3 >7d >2d 7d HATD, KOIMA He HCKIIOYeHO BO3-
A-1I1 12-16 peficTBHe HA COCIMHEHHE CIly-
ATIC 12-16 Yal{HBIX MOMEHTOB
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Yepr. 130, OuKcaropsl OAHOKPATHOrO MCNOAB3OBAHUA, obecrneyHBalouue Tpe-
GyeMyI0 TONUHHY § 3al{HTHOTO ciost GeToHa

a — 6 — ¢ GoxnslIof NOBEPXHOCTHI0 KOHTZKTAa ¢ (POPMOH, U3TOTOBNACMBIC U3

1 LeMEHTHO-1IECYaHOr0 PacTBOPa; 2 — C MIOH MOBEpXHOCTHIO KOHTaKTa C dop-

/> T, Mofi, H3roToBNAeMBIl H3 IIEMEHTHO-TIECYAHOTO PAaCTBOPAa; O — TO Xe, u3 acGecTo-
UeMeHTa; € — 3 — TO Xe, 3 IVIACTMACC (NMeppopHpOBaKHLIE) ; # — TO Xe¢, H3
x) ) amoMHHAeBod HepdopupoBaHHO# MONMOCKH; K — M — TO XKe, H3
12 3 2 1 3 _é apmarypuol cranu; |/ — pa6ouas moBepXHOCTh (opMbl; 2 —
/ it Ve N r—r— 1 dmxcatop; 3 — QuxcHpyeMas apmarypa; 4 — CKpyTKa M3
%f N % s § N 7 BA3AIMBHOH IIPOBOJIOKK; 5 — BA3QIBHAA NPOBOJIOKA, 3aliesiaH-
N § U d N Hax B QHKCATOP; 6 — BO3MOXHOE ATACTAUHOE KONBIO; 7 —
% § % § YIOpbI, IPHBapHBAEMBbIE K apMAType
N
e db. N
N R T ’}\ . N4
I Y/ Ta6nuna 54
Ycnosus Bun nuuepo#t rpatu Bupn ¢puxcaropos
3KCIUTyaTauuu 3NIeMeHTa
3AeMeHTa PpacTBOpHBIE, IUIACTMAcCCOBhie CTalnbHble
GeToHHEIe, (NONU3THIIEHOBHIE)
acGecToLieMeHTHbBIE
PM PB nM B C3 CH
Ha oTxphiTOM Bo3yxe UYycran GeToHHasdA NOHX OKpPaCKYy; + - + - + -
ofnuuoBaHHat B nponecce GeTOHH-
POBaHHR KepaMHYeCKOH IUTHTKOM
4 Op.
O6pabaThiBaeMas  MeXaHHYECKUM + - - - - -
cnocoGom
B nomellieHuAx ¢ Hop- | Uucram GeronHas + - + - + -
MaJTbHLIM BJTXKHOCTHRIM
PEXHMOM BeroHHas nox OKPacKy BORHBIMH + X + X + X
cocTaBaMy
BeroHHas MOA OKPacKy MacCAHBI- + + + + + +
MH, 3MaJIEBLIMH M CHHTETHYECKH-
MH KpacKami; OetoHHax nog of-
JMHHOBKY
Beronxas nop oxyiefiky 060AMH + + + + + -

Dpumeuanua: 1. YcnosHsie 06o3HaueHuA: P — pacTBopHble, GeTOHHBIE, acbecTolteMeHTHbIe uKcaTophl; II — mracTMaccoBsle,
NONMU3THIIeHOBRle UKcaropel; C — cranbHble pUKCATOpbl; M — Manas MOBEpXHOCTh KOHTaKTa ¢uKcaTopa ¢ opmoit (onaryGxoit) ;
B — Gonbiuas HOBEPXHOCTh KOHTaKTa duKcaTopa ¢ ¢popmott (omanyOGioit) ; 3 — dpuKcaropsl, 3aumileHHbe 0T KOppo3uk; H — duxca-
TOPBI, HE 3ALMIIEHHBIC OT KOPPO3HHU.

2. 3Hak ,,+” momyckaercs; 3HaK ,,—' — He NOMYCKaeTcd; 3HaK ,, X" — HONYCKaeTcH, HO He peKOMeHIYeTCs.
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Yepr. 131. Ouxcarops! OAHOKPATHOrO HCMONBL3OBAHHA, OGecneyuBaloume Tpe
OyemMoe paccronHue

@—8 — MeXNy OTOAENbHLIMH apMaTyPHBIMH H3JIENHAMHE; 2 — MEXIy CTep)KHAMH
I — paspenuTenh M3 apMaTypHON CTaNH, YCTAHAB/HBAEMbIl MEXILY PAAAMM Ce-
ToK; 2 ~ ¢uKcaTop-mofxnagxa WA oGeclicucHHs 3aUMTHOTO ciosi GeToHa;
3 - yOnuHeHHbIe TONepedHLle CTEPKHH Kapkaca, 3aruGaeMuie BOKpYT CTepkHeH
CeTKY; 4 —~ (PUKCATOP Il COERHHEHUS TIePEKPELMBAICILMXCS CTepxHeH (ImpocT
PaHCTBEHHAA CIHpanb U3 NPYXKHHHOH POBOJIOKHK) ; 5 — MECTO CBA3KH
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Yepr. 132. Guxcaropbl 0OAHOKPATHOrO MCMONb30BaHU#A, 0GecneyHBaIOLIHe O HO~
BpPeMeHHO TpeGyeMble TOJILUHY, 33LUMTHOTO C/I0A GeTOHA H PACCTOSIHHE MeXay
OTAENbHBIMH 2PMaTy PHBIMHU 3JIeMeETaMu

@ — B IUIOCKHMX IUMTaxX; 6, ¢ ~ B fankax NpAMOYyroyibHoro ceUeHus; & — B 3jie-

MeHTaxX KoJiblieBOTO ceueHnst; I — duxcarop Tuna [1-06pasHoro Kapkaca;, 2 —

apMaTypHule CeTKH; 3 — pabGouas NMOBEpXHOCTH ¢popmbl; 4 — ¢uxcarop Tuma

KapKaca-rpeGeHKH; 5 - IUIOCKHMA apMaTypHeii Kapkac; 6 — (uKcaTopbl-

CTeDXKHH, [OMOJIHMTENIBHO IIpUBapUBaeMble K Kapkacam; 7 — (GHKcaTop THNA

HAKUOHOH CKOGHI M3 apMaTypHOH NPOBONOKH; § — KOHUEHTPHYSCKH pacnosno-
XeHHbIe KapKachl; 9 — MeCTO CBA3KH



OOIIMX BH/IOB apMMPOBAHUA XKeJIe306€TOHHBIX 31eMEH-
TOB ClIeyeT NMOKa3bIBaTh PACIONONKEHHE 3THX Hica-
TOPOB WM ONOPHBIX CTEPXKHEH, a B CHEUH(PHKALMAX
NpeyCMaTPUBaTh PacXOJ] CTATH Ha UX U3TOTOBJIEHHE.

PacnonoxeHne ¥ uMCI0 HeMeTaniudyeckux ¢uxca-
TOPOB-IOOKIANOK B pPaBOYMX YepTexax HONMYCKAeTcs
He IPHBOIUTb.

OTAEJNIbHBIE KOHCTPYKTHBHBIE TPEGOBAHMA

5.121 (5.47) . OcapouHbie WIBBI HOJDKHBI, KAaK IIpa-
BHIO, MpeAyCMAaTpHBAaThCA B CIyuadX BO3BEHNCHHA
30aHMA (COOpPYXEHHMA) Ha HEONHOPOIHBIX TPYHTax
OCHOBaHMs (TIPOCANOYHBIX M Ip.), B MECTaX Pe3Koro
M3MEHeHuUst Harpy30K u T. I

Ecnd B yKa3aHHBIX CTyYadX OCAfIOYHbIE IUBBI
He IpefycMaTpuBaoTCA, QYHIAMEHTB! HOJDKHBI o6na-
[aTh OOCTATOYHOH IIPOYHOCTBIO M )XKECTKOCTHIO, Mpef-
OTBpALIALIed MMOBpEXEEHHE BBIIUCTESKAMHX KOH-
CTPYKLMH, WIM MMEeTh CHEHMATbHYI0 KOHCTPYKIMIO,
CITYXKAINYIO IUISl JOCTHXKECHUA ITOH )K€ LelIH.

Ocapounbie INBBI, a4 TAKXKe TeMIIEPaTypHO-YCaloy-
HbIe LIBbI B CIUIOLIHBIX GETOHHBIX M XeJ1e306eTOHHBIX
KOHCTPYKIMAX CIERyeT OCYIMECTBIATh CKBO3HBIMH,
paspe3asl KOHCTPYKIMIO [I0 NOROLIBBI (pyHAAMeHTa.
TemrieparypHo-ycajfoutible 1lBBI B JKeT€306¢TOHHBIX
KapKacaX OCYINECTBIAIOTCA HOCPEICTBOM JIBOMHBIX
KOJIOHH C ROBeJIeHHEM IIBa [0 Bepxa (pyHIaMeHTa.

Paccrosams Mexgy TeMIEparypHO-yCaSOYHBIMH
IIBaMH B GeTOHHBIX (yHIAMEHTaX M CTERKax WOJl-
BAIOB AONMYCKAaeTCA NMPHHAMATh B COOTBETCTBHH C pac-
CTOAHMAMM MeXJy LIBaMM, NPUHATHIMH IIf BBIlle-
TeXAIMX KOHCTPYKIHM.

5.122 (5.48) . B GecTOHHBIX KOHCTPYKHMAX HNOIKHO
npenycMaTpUBaThes KOHCTPYKTHBHOE apMHpPOBaHMe:

a) B MeCTax pe3Koro M3MeHeHHf pa3MepoB CeueHH:
3JIEMEHTOB;

0) B MecTax H3MeHEHHA BBICOTHI CTeH (Ha YuacTKe
He MeHee 1 M) ;

B) B GETOHHBIX CTEHaX NMOA M HAJ NpoemMaMM Kax-
BOro 3TaXa;

I) B KOHCTPYKIHMAX, IOABepramoumxca Bo3mei-
CTBHIO AMHAMMYECKOH Harpy3KH;

A) Yy MeHee HaNpsXKEHHOH TIpaHK BHEIEHTPEHHO
CXAaThIX IIEMEHTOB, ecIM HauGojnblllee HAampsxKe-
HHMe B CeYeHHHM, ONpelelAeMOe Kak Ui YIpYroro
Tena, mpespimaer 0,8Rjp, a HauMMeHblee COCTaBIIACT
menee 1 MIla winm oxasbiBaeTCs pacTATHBAIOLINM,
npH 3T0M Ko3bPHULMEHT apMUPOBAaHUA M IIPHHHMACTCH
He Menee 0,025 %.

TpeGoBaHNA HACTOALIEr0 IYHKTa He paclpocTpa-
HAIOTCA Ha cOOpHbie GeToHHbIE 3IEeMEHTHI, IPOBEPS-
eMble B CTaMAX TPAHCTIOPTHPOBAHUA ¥ MOHTaXa.

TPEBOBAHMA,
YKA3bIBAEMBEE HA PABOYHX YEPTEKAX
KEJIE30BETOHHBIX KOHCTPYKIUA

O6wue TpeGopanus

5.123. Ha paGounx ueprexax xeyie306eTOHHbIX KOH-
CTPYKUM# WIH B MOSACHUTE/IbHOM 3aNMMCKe K HUM JIOMK-
HbI OBITH YKa3aHBbl:

a) xiacc GeToHa 1O MPOYHOCTH Ha CXKaTHe U B CIy-
YafgX, MPeNyCMOTPEHHbIX B m.2.5, Mapku GeroHa

0 MOPO30CTOHKOCTH M BOJOHENPOHMLAEMOCTH, a
A Jlerkoro GeTOHa — TAaKXKe Mapka MO CpefHer
IUIOTHOCTH;

6) BuO apMmarypbl (CrepXHeBas WIH IPOBOJIOYHASN) ,
ee npodwib, KIacc, a B HEOOGXOOMMBIX Crmyvasx (Ha-
TpEMep, WA KOHCTPYKUMil, pabGOTAIOIHX NPH HU3KHX
TeMIIepaTypaX MWIH DACCUHTBIBAEMBIX HAa BBIHOCIH-
BOCTb) M MapKa CTaIH; HOMEp TIOCYAapCTBEHHOIO
CTaHOapTa, a MNpH ero OTCYTCTBHH — HOMep TEeXHH-
YeCKMX YGIOBHH Ha [aHHBIE BHJ, apMaTypbl; Homepa
TOCyNapCTBEHHBIX CTAHZAPTOB (WM TEXHWYECKHX YC-
JIOBHi) Ha TOBapHble apMaTy pHbie H3NETHA (CETKH WIH
KapKacel), ecjid OHH IMPHMEHAIOTCA; YCIOBMA paGoThl
CBapHbIX COCOHHeHHA (HHM3KHE TeMIleparyphl MWIH
NepeMeHHble HArpPY3KH); COOTBETCIBYIOLiMe HOpMa-
THBHbIE JOKYMEHTHI 110 CBapKe; B CIOXHBIX CyYasx —
METOMbI M3rOTOBJIEHMA INPOCTPAHCTBEHHOrO apMaryp-
HOrO KapKaca M NOpANOK ero cGOpKM; pacxopm Ma-
TEPHAJIOB;

B) MepONpUATHA MO aHTHKOPPO3HOHHOH 3aIUTe
¥ MO 3aliMTe OT BO3HEGHCTBHA BBICOKHX TEMIIEpaTyp,
€CJIN OHH HEOOXOOHMBI

T) TONMUMHA 3AMTHOTO Clos GeToHa miA paboueit
apMarypbl, a TaK)ke HeOOXOOWMOCTh YCTAHOBKH COOT-
BETCIBYIOIX (PHUKCATOPOB, 0GECHEYHBAIOIIMX IPOEKT-
HOe HOJIOXKEHHE apMaTyphl, H HX BHAbI;

I) pacyeTHble CXeMBbI, Harpy3KH; pacdyeTHBIE YCH-
JIKA B OCHOBHBIX CEYeHHAX, B TOM UMCIe OT MOCTOAH-
HbBIX M [UTHTENIBHBIX Harpy30K.

IononuuresnbHbie TpeGOBaHHA,
yKa3biBacMbie Ha paGourx ueprexax
371eMeHTOB COOPHBIX KOHCTPYKIHMH

§.124. Ha paGoumx ueprexax »ieMeHTOB COOPHBIX
KOHCTPYKLMH HIH B NOSICHUTENBHOH 3alUCKe K HHUM
KpoMe [aHHBIX, NepeYHCIeHHbIX B M. 5.123, momkmHbl
OBITh YKa3aHbl:

) HaMMEHbLUHE Pa3Mephl ONOPHBIX YYaCTKOB;

6) creneHs (auecTBO) OTHENKH MOBEPXHOCTH (IpH
HeoGXOAUMOCTH) ;

B) MeCTa Iyis 3aXBaTa JIEMEHTOB MpPH CHATHH ¢ GOp-
Mbl, NMOABEME M MOHTAXE, MeCTa HMX ONMUPAHWUS IIpU
TPaHCIIOPTHPOBAHHH M CKJIaZHPOBAHNH;

r) TpeGOBaHMA O HAHECEHMM 3aBOJOM-H3TOTOBHTE-
neM MeTox (pucoK) miA obecHeueHHA KauyeCTBEHHOM
YKPYIMHMTENbHOH COOpPKH KOHCTpyKIMH (npH HeoG-
XOIMMOCTH) , a I MEMEHTOB C TPyIHOPA3THIMMbIM
BEpXOM HWIM TOpUAMH (HalpuMmep, NPAMOYTONbHEIO
CeYeHMsA C OAMHOYHBIM WIM HECUMMETDUYHBIM IBOH-
HbBIM apMHpPOBaHHeM) — TpeGOBaHHA O HaHeCEHHH
3aBOJIOM-H3TOTOBHTENIEM MAPKHPOBKH  (HAamicH),
obecrneuMBaromiel MPaBHIBHOCTD NOJIOXKEHHA TaKHMX
MEMEHTOB MPH MX MOXbEME, TPAHCHOPTHPOBAHWU
H yKJIafIKe;

O) WA 37eMEHTOB, 00pasubl KOTOPHIX, COIIIACHO
tpeboBanam I'OCT 8829—85 wmm nmpyrnx HopMa-
THBHBIX [OKYMEHTOB, MCIBITHIBAIOTCA 3arpyXkeHHeM,
OOJIXHBI YKa3bIBaTbCA CXEMbl HCIBITAHWA, BEJTHUYHHbLI
Harpy3oK, Mporu6oB M [OpYIHX KOHTpPOJHPYEMbIX
BEJTHYUH;

€) BEeIMYMHA OTMYCKHOM NPOYHOCTH OeToHa WIA
NpeNyCMOTPEHHBIX YCIIOBHH MOHTaXa M 3arpy>KeHUs;

K) Macca cGOpHOrO 3NMeMeHTa, ONpenmensAeMas CoO-
ryiacHo m. 2.13.
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ITPUJIOKEHHME 1

BUI JIETKUX W NOPU30BAHHBIX BETOHOB U OBJIACTh UX IMPUMEHEHHUA

Bup 3anenHurens
Bug GetoHa O6nacTb NpuMeHeHHA
KpYyIHOTro MeJIKoTo

Jlerkue GeTOHBI Ha HCKYCCTBCHHBIX 3aTIOJIHHTEAX

1.Kepam3ntoGetoH KepamaurtoBsiit Bce GeToHHble M Xene306eTOHHLIe
KOHCTPYKLHMM C HEHampAraemMo# ap-
MaTypoi#f, 3a HCKINIOYEHHEM Cheln-
QIBHBIX KOHCTpYKuHit

2. llyHru3nTo6eToH Il yHru3uTOBBIN IMaHenH CTeH, IUMTHE NOKPHITHH M
nepeKphITA
3.ArnonopuroGeToH ArnonopHToBbilt To xe, 4TOo B 103. 1
4. lilnakonem3o6eTon lilnakonem3oBbii To xe, 4T0 B 1103. 2, KpoMe IWIHT 1o~
KpLITHH ¥ NepeKphbITHit IO HArpys-
5.IlepmutoGeToH MepnuToBbit Ky ceoie 10 000 IMa (1000 xrc/m?)
6.lilnakoGeToH IlopHCTLIi TOWTHBHLL 1ITaK To xe, 4TO B 103. 2
7.Kepam3uronepsmroberon Kepam3uToBbiit ITepnnToBBIH# To ke, uTo B 1M03. §
8. ArnonopuronepnutoGeToH ArnonopuroBblit
9.llnakonem306eToOH ¢ TIpaHyAHpO- lilnaxonemM3oBblft Jlerxnit rpanynu-
BaHHBIM LIJIAKOM pPOBaHHBIH HUIaK
10.Kepam3auto6eton Kepam3anroshiit Jlerknft rpaHysu- To xe
POBaHHBI 1IMaK

Jlerxune GeTOHBI Ha MPHPOAHBLIX IANONHHTENAX

11.1lem3ob6eron AHUMCKasA WK JIMTOHOHAA NeM3a To xe, 9To B no3. 1

12.lilnakoGeToH BynxkaHHYeCKHi LIIJTAK To e, YTO B N03. §

13.Ty¢doGeToH BynkaHuyeckue TyQhl To xe, 4TO B 1o3. 1

14.beToH Ha H3BeCTHAKaX-paKyllley- H3BeCTHAKH-paKyLIEYHNKH To e, 4T0 B 1M03. 5
HUKaX

IMopu3oBaHubie GeToHb! (NEHO#H)

15.Kepam3uroneHoGeToH | Kepamsutossit I Be3 necka, Bnoky ¥ naHenyu cTeH
€ MOPHCTHIM
16. ArnonopuroneHoGeToH AIONOPUTOBLIR H KBaplueBbIM
NecCKom

NNpumeuarnua 1.Jlerkue GeTOHBI MOTYT HMETh CMELIIAHHBIA MeJIKMH 3aMONHUTENE ~ NIOPUCTRIH Pa3HBIX BUAOB (B TOM MHCI(
3oms1 T3C u 307011TaKOBBIE CMECH) M KBapLEBbIH MeCOK.

2. Jlerkue GeToHBI N0 N03. 1 —~5 MOT'YT UMeTh MeJIKHH 3aMOTHUTEND TOJIBKO M3 KBapUeBOro MecKa.

3. Jlerxue GeTonbl Knacca B7,5 u Huke Ha KBapLeBOM IeCKe HONMYCKAeTCs MPHUMEHATh KaK MCKITIOYCHHE NPH COOTBETCTBYIOLLUEM
TeXHHKO-3KOHOMHYECKOM 060CHOBaHMY IIpH 1TOpH3aLMK CBhiLle 6 %.

4. lpy HanuuuK 0GOCHOBAHHBIX OMBITHBIX HAHHBIX, COTTaCOBAHHBIX B YCTAHOBAEHHOM HOpAIKE, MIA NPOCKTHPOBaHUA GeTOHHLD
H kene306eTOHHBIX KOHCTPYKUMM IOMHMMO MEepPeYHCITeHHBIX JIEFTKHX GeTOHOB MOTYT NPHMEHATHCA Cliedyloupie BHAbl 6eToOHOB: TepMO
NHTO6GEeTOH Ha TEpMOJIUTOBOM 1ie6GHe MIIM I'paBUH M TEPMOJIMTOBOM MJIM KBapleBOM Necke; GeTOHM Ha arfnonopHTOBOM TpaBHH H arjio
TOPMTOBOM HJIM KBaplieBOM IlecKe; GeTOH Ha 30JIbHOM I'DaBHM H IOPHCTOM MIECKe.

S. BeroHsl, MOpH30BaHHBIC Ia3oM (KepaM3uTOra3oGeToH ¥ Op.), MOTYT NPUMEHATHCS B OTPAXKAAOUMX KOHCTPYKUHUAX NpH COOT
BETCTBYIOLUEM 0GOCHOBaHHHM, COTTIACOBAaHHOM B YCTaHOBJIEHHOM IIOpAAKe.

6. Iis TEITOH3ONALUMOHHBIX CHOEB MHOTOCIOMHBIX KOHCTPYKUMH MOCYT NPHMEHATHCA NeTKHe GeTOHBI C MeX3epHOBOH MOpH
CTOCTbIO (KPYNHONOPHCTHIE U MEJIKONOPHCThIe — 6e3 MeNIKHX (pakuMil mecka) .



IIPUJIOKEHHUE 2
3HAYEHHMSA ¢ H 4, IUIA PACYETA NPOYHOCTH U3TUBAEMBIX 3JIEMEHTOB

ApMaTypa KJIaccoB
AN A-IIT
u% BeToH knaccos
B12,5 B15 B20 B1S B2S B30
¢ A, ¢ A, I3 A, ¢ A, ¢ A4, ¢ A,

0,10 0,979 0,274 0,982 | 0,275 0,987 | 0,276 | 0,976 | 0,356 | 0986 | 0,360 | 0,988 0,361
0,15 0,969 0,407 0,973 | 0409 | 0980 | 0412 | 0964 | 0528 | 0979 | 0,536 | 0982 | 0,538
0,20 0,958 0,536 0,964 | 0,540 | 0973 | 0,545 0,953 0,696 | 0972 | 0,710 | 0,976 0,713
0,25 0,948 0,664 0,955 0,669 | 0967 | 0,677 | 0,941 0,859 | 0,965 0,880 | 0,971 0,886
0,30 0,937 0,787 0,945 | 0,794 0,960 | 0,806 | 0,929 1,017 | 0,958 1,049 | 0,965 1,056
0,35 0,927 0,908 0,936 | 0918 [ 0,953 0,934 | 0917 1,171 0,951 1,215 0,959 1,225
0,40 0,916 1,026 0,927 1,038 | 0,947 1,060 | 0,905 1,321 0,944 1,378 | 0,953 1,391
0,45 0,906 1,142 0,918 1,157 0,940 | 1,184 | 0,893 1,467 | 0,937 1,539 | 0,947 1,555
0,50 0,896 1,254 0,909 1,273 0,933 1,307 | 0,882 1,610 | 0930 | 1,697 | 0,941 1,718
0,55 0,885 1,363 0,900 1,386 0,927 1,427 0,870 | 1,747 | 0923 1,852 | 0,935 1,877
0,60 0,875 1,476 0,891 1,497 | 0920 | 1,546 | 0,858 1,879 | 0916 | 2,006 { 0929 | 2,035
0,65 0,864 1,572 0,882 1,605 0,913 1,662 0,846 | 2,007 | 0909 | 2,156 | 0,923 2,191
0,70 0,854 1,674 0,873 1,711 0,907 1,777 | 0,834 | 2,131 0,902 | 2,304 | 0918 2,344
0,75 0,843 1,770 0,864 1,814 | 0900 | 1,890 | 0,822 | 2,250 | 0,895 2,449 | 0912 | 2,496
0,80 0,833 1,866 0,855 1,917 | 0893 | 2,001 0,810 | 2,365 0,888 | 2,592 0,906 | 2,645
0,85 0,822 1,956 0,845 | 2,011 0,887 | 2,110 | 0,799 | 2,479 | 0,881 2,732 | 0900 | 2,792
0,90 0,812 2,046 0,836 | 2,107 | 0880 | 2,218 0,787 | 2,585 | 0,874 | 2,870 | 0,894 2,937

0,95 0,801 2,131 | 0827 | 2,206 | 0873 | 2,323 | 0,775 | 2,687 | 0,867 | 3,005 | 0,888 | 3,080
1,0 0,791 2,215 | 0818 | 2,290 | 0867 | 2427 | 0,763 | 2,785 | 0,860 | 3,138 | 0,882 | 3,220
1,1 0,770 2,372 | 0,800 | 2464 | 0853 | 2,628 | 0,739 | 2,967 | 0,846 | 3,395 | 0,870 | 3,495
1,2 0,749 2,517 | 0,782 | 2,628 | 0,840 | 2,822 | 0,716 | 3,136 { 0,832 | 3,642 | 0859 | 3,761
1,3 0,728 2,650 | 0,764 { 2,781 | 0,827 | 3,009 | 0,692 | 3,384 | 0,818 | 3,879 | 3,847 | 4,019
14 0,707 2,771 | 0,745 | 2,920 | 0,813 | 3,188 - - 0,803 | 4,06 | 0,835 | 4,268
15 0,687 2,885 | 0,727 | 3,053 | 0,800 | 3,360 - - 0,789 | 4,322 | 0,823 | 4,508
1,6 0,666 2,984 | 0,709 | 3,176 | 0,787 | 3,524 - - 0,775 | 4,528 | 0,812 | 4,740
1,7 - - 0,691 | 3,289 | 0,773 | 3,681 - - 0,761 | 4,724 | 0,800 | 4,963
18 - - 0,663 | 3,392 | .0,760 | 3,830 - - 0,747 | 4910 | 0,788 | 5,178
1,9 - - 0,655 | 3,485 | 0,747 | 3,972 - - 0,733 | 5,085 | 0,776 | 5,384
2,0 - - - - 0,733 { 4,107 - - 0,719 | 5,250 | 0,765 | 5,581
2,1 - - - - 0,720 | 4,234 - - 0,705 | 5,405 | 0,753 | 5,770
2,2 - - - - 0,707 | 4,353 - - - - 0,741 | 5,950
2,3 - - - - 0,693 | 4,465 - - - - 0,729 | 6,122
2,4 - - - - 0,680 | 4570 - - - - 0,717 | 6,285
N Kbh, i, MIa.

MOy g M,
100 ° 757 Rgthy” T b2

Hpumeuanua: 1. 3uavenus $ u A, onpefernenst o hopmynam: ¢ = 1 — 0,5 g—s T(;‘T; A,
b
2. Tlpu nonGope apmatyphl knacca A-IIT RuamerpoM 6 M 8 MM 3HaYeHHS u YMHOXaOTCH Ha 1,03.

-
~ 100 Rs$
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TTPUJIOXKEHUE 3

TPAGHKH HECYMEA CTIOCOBHOCTH BHELEHTPEHHO CXATHIX 3JIEMEHTOB
NPAMOYTOIIBHOIO CEMEHHMA C CHMMETPHYHON APMATYPOH M3 TSDKENOIO M JIETKOrO SETOHOB
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Ycnoauvie oBo3navenus :

npu M /M, = 1,0 (cm. 1. 3.54) ;

————————— npu M, /M, = 0,5.

Yepr. 1. I'paduxu 4na 31eMeHTOB U3 TAXKeNOro GeroHa

[/ N M RgAg
= 2. = ——— = N =
A=t = Rpbh, 0 T TRpbmr 0 % T TRybh,
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Yeaosnvie o6o3nauenus :

upu M, /M, = 1,0 (cM. . 3.54);

_________ nPHM,I/M. = 0,5.

Yepr. 1. paduxu Ana 3neMenTOB M3 TAKen0ro Gerona (oxonuanue)

i N M =—ReAs
S A i vt Ry
Rpbh, Rpbh, bbh,
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Yenoeuvie 0b6o3nayenun :
upu M /M, = 1,0 (cm. m. 3.54);

————————— npH Ml I/M’ = 095°

Yepr. 2. T'padmxu anst 31eMeHTOB K3 lerkoro GeToHa npy MapKe Ho cpeaMell IOTHOCTH He Hinxe D 1800

R’ Rpbh, Rpbh} Rpbh,
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apa M, /M, = 1,0 (cm. 1. 3.54);

_________ npu M /M, = 0,5.
Yepr. 2. Fpadmxn ia anementoB U3 ferkoro Gerona npy Mapke o cpennei MoTHocty He mxe D1800
(oxonuanue)
=do . N M RsAg
A= _hg_ H oy = ———; Oy = —_— 5 =
Rpbh, Rpbh, Rybh,

TTpumevanusn (kvepr. 1 u2): 1.Tpabuxamu uepr. 1 QomycKaeTCs MONBL30OBATLCA NpH Kiaccax GetoHa o B15 go BSO npu
a=2a'or 0,05k, po 0,15A,.

2. I'pad¥Kamu uepT. 2 NOMYCKaeTCA NONLIOBATLCH IPH Kiaccax Geroua ot B10 o B40 npu a = a’ot 0,05 hy, 1o 0,15h,.

3.Tpu M /M, < 0,5 3uaueHMs O ONPERENNIOTCA IMHEAHON FKCTPANO/AUMEH.

4. 3naucHua M onpeaensioTCA U3 pacyeTa mo HenedopmMHBPoBaHHON cxeMe Ge3 yueta KoapduumeHTa 7).
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COPTAMEHT APMATYPbHI

MMPHIIOXEHUE 4

HomuHanbubit PacyeTHas mIOLIADE MOMEPEYHOTO CTEPXKHA, MM, IIPH UMCITe CTepXHeR TeopeTtuue- JnameTp apMaTyphl KJ1accoB
HHaMeTp cKas Macca
CTEPXHA, MM 1 2 3 4 5 6 7 8 9 1 M mHHB A-l A-ll A-lI AT1IIC Bp-i
apMaTyphl , KI'

3 71 14,1 21,2 28,3 35,3 424 49,5 56,5 63,6 0,052 - - - - +

4 12,6 25,1 37,7 50,2 62,8 754 87,9 100,5 113 0,092 - - - - +

5 19,6 39,3 589 78,5 98,2 117,8 137,5 157,1 176,7 0,144 - - - +

6 28,3 57 85 113 141 170 198 226 254 0,222 + - + ~ -

8 50,3 101 151 201 251 302 352 402 453 0,395 + - + - -

10 78,5 157 236 314 393 471 550 628 707 0,617 + + + + -
12 113,1 226 339 452 565 679 792 905 1018 0,888 + + + + -
14 153,9 308 462 616 769 923 1077 1231 1385 1,208 + + + + -
16 201,1 402 603 804 1005 1206 1407 1608 1810 1,578 + + + + -
18 2545 09 763 1018 1272 1527 1781 2036 2290 1,998 + + + + -
20 314,2 628 942 1256 1571 1885 2199 2513 2828 2,466 + + + + -
22 380,1 760 1140 1520 1900 2281 2661 3041 3421 2,984 + + + + -
25 490,9 982 1473 1963 2454 2945 3436 3927 4418 3,84 + + + - -
28 615,8 1232 1847 2463 3079 3685 4310 4926 5542 4,83 + + + - -
32 804,3 1609 2413 3217 4021 4826 5630 6434 7238 6,31 + + + - -
36 1017,9 2036 3054 4072 5089 6107 7125 8143 9161 7,99 + + + - -
40 1256,6 2513 3770 5Q27 6283 7540 8796 10053 11 310 9,865 + + + - -
45 15904 3181 4771 6362 7952 9542 11133 12723 14 313 12,49 - + - - -
50 1963,5 3927 5891 7854 9818 11 781 13 745 15 708 17672 1541 - + - - -
55 2376 4752 7128 9504 11 880 14 256 16 632 19 008 21 384 18,65 - + - = -
60 2827 5654 8481 11 308 14 135 16 962 19 789 22616 25443 22,19 - + - - -
70 3848 7696 11 544 15 392 19 240 23 088 26 936 30784 34632 30,21 - + - - -
80 5027 10 055 15 081 20108 25135 30162 35190 40216 45 243 39,46 - + - - -

Mpumeuanusa: 1. HoMuHamustt [uamerp CTepHelt 118 apMaTypHBIX CTalel NEPHOANYECKOTO NPOGWIS COOTBETCTBYeT HOMHHATIBHOMY [IHaMeTpy PaBHOBENHKHX MO INIOIIANH NONEPEYHOTO

ceqeHMs I'NafiknX cTepxkHelt. DakTHUeCKHE pa3Mephl CTepxkHelt nepuonniecKkoro npoduns ycranasmupaorcs T'OCT 5781 -82.
2. 3Hak ,,+” o3HauaeT HUIHYHeE AHaMeTpa B COpTaMeHTe IUIA apMaTyphl AAHHOIO Kilacca.
3. Teopernueckasa Macca 1 M AJIHHBI apMarypHl Kiacca B-1 mpunnmaerca pasHoit: npu d = 3 mm — 0,055 kr; mpud =4 mM ~ 0,099 kr; npn d =5 MM — 0,154 xr.



TIPUTIOXKEHHME 5

OCHOBHbIE BYKBEHHBIE OBO3HAYEHHWA BEJTHYUH

YCWJIMs OT BHEMHHMX HATPY30K ¥ BO3JEHCTBHA
B IIOTNEPEYHOM CEYEHMU 3JIEMEHTA

M — yaruGarommit MOMEHT WM MOMEHT
BHELUHWX CWJI OTHOCHTENIBHO HeH-
Tpa TAXKECTH NpPHBENEHHOTO Ceve-
HUA,

N — npoponvHas cuna;

Q — nonepeuHas cuna;

T — KpyTAUMI MOMEHT;

Mgy, My, M,,, — MOMEHTB OTHOCMTENIbHO LEHTpa
TAKECTH IPHBENEHHOTO CeYeHus
COOTBEICTBEHHO OT KpaTKOBpe-
MEHHBIX Harpy3oK, OT MOCTOSHHbIX
U JUTMTENIBHBIX Harpy30K M OT BCeX
Harpysox.

XAPAKTEPHMCTHUKH MATEPHAIIOB

Ry, Ry sep — pacueTHbIe CONPOTMBICHHA GeTOHA
OCEBOMY CXKATHIO /IS TIpenebHbIX
COCTOSAHMH COOTBETCTBEHHO Ilep-
BOM M BTOpOIf rpymi;

Rp g Ryt sep — pacueTHbIC CONPOTUBICHHA GETOHa

OCEBOMY pAaCTSKEHHIO [U1f Iipe-
HENbHBIX COCTOAHMIA COOTBETCTBEH-
HO HepBO# M BTOPOH IPyTHI;

Ry, Ry gep — pacueTHBIC CONPOTHBIIEHMS apMa-
TypBl PaCTAKEHHIO IS Hpeneib-
HBIX COCTOSIHUH COOTBETCTBEHHO
TiepBO# M BTOPO# rpynin;

R,,, — pacueTHoe CcONpOTHBIEHHE mOTe-
peuHOR apMaTypbl PpacTSDKEHHIO,
onpenessieMoe cornacHo . 2.21;

R, — pacyeTHOE coNpoTMBIEHME apMa-
TYpbl CKAaTHIO [yA HpedeNbHBIX
COCTOSIHHI TIEpBOM rpyIIbl;

E} — navansisiit Mogynms ynpyrocts Ge-
TOHA NIpH CKAaTMH U PACTAXEHHM;
E¢ — Monynb ynpyrocT apMartypbl;
@ — OTHOLIeHue COOTBETCTBYIOLIMX
Mopyneii ynpyrocts apmartypet E
4 GetoHa E),.

XAPAKTEPUCTHUKA IMOJIOKEHUA MPOJOJILHON
APMATYPbI B IONNEPEYHOM CEYEHHH 3JIEMEHTA

S — o6o3HayeHHe NPOHONBHOM apMa-
TYpHI :

a) NpH HanMuMM CKATOH Y pacTAHYTOH OT JeilcTBHA
BHelllHeil HArpy3Kd 30H CEYEHHA — DAcHONIOXKEeHHOH B
PacTAHYTOHR 30He;

6) Npu MONHOCTHI0 CKATOM OT HEHCTBHA BHeLHeH
Harpy3Kky CEYeHHMH — pAcTONOXEHHOH y MeHee cxaToit
IpaHHi CEYCHUA,

B) NIpH MOMHOCTHIO PACTAHYTOM OT AEHCTBHA BHeIl-
HeH Harpy3Ku CCYeHHH

ZU1A BHEUEHTPEHHO pPaCTAHYTHIX MIEMEHTOB — pac-
HOTIOXKeHHOH Y Gonee pacTAHYTOM IpaHH CEYEHMUS;

NS UEHTPaNbHO-PaCTAHYTHIX 3JIEMEHTOB — BceH B
NOTIEPEYHOM CEUSHHH 31EMEHTa;

S’ — o6o3HaueHHe MPOMONMBHOH apMa-
TypHI:

a) NMpH HANHUMK CKATOH M PacTAHYTOH OT MeHCTBUSA
BHEIIHEH HArpy3KH 30H CeYeHHsA — pACHONOXKEHHOH B
CXaTo# 30He;

6) mpu TMONHOCTBIO CXAaTOM OT [OEHCTBUA BHel-
Hell Harpy3KM CeYeHMH — pAaclOJIOKEHHOH y Gonee
CKaTOM IpaHH CEeUEHHUA;

B) NpH MONHOCTBIO PACTAHYTAM OT ReHCTBHA BHell-
Heil Harpy3KM CeYeHWM BHELEHTPEHHO PacTSAHYTBHIX Jlie-
MEHTOB — DAacHOJIOXEHHOM y MeHee pacTAHYTOR rpaHu
CeUCHUA.

TEOMETPHYECKHME XAPAKTEPUCTHKH

b — umMpHHa NPAMOYTONIBHOTO  ceue-
HUSA, UIMpHHA peGpa TaBpOBOro M
, mBYTaBpOBOrO CeUeHUi ;
bf, bf — LMpUHA NONIKH TaBPOBOTO M [BY-
TaBPOBOTO CeYeHHH COOTBETCTBEH-
HO B pacTSHYTOH M CXaToi 30HaX;
h — BbICOTa TPSMOYTONBHOIO, TaBpO-
BOTO H IBYTaBpOBOTO CeYCHUH;
hy, hf — BbICOTa MONIKM TaBPOBOTO U JIBY-
TaBpPOBOIO CEYeHMH COOTBETCTBEH-
HO B pacTAHYTOH M CKaToii 30HaX;
a,d - paccrosHus ot PaBHOJIEHCTBYIO-
wed ycumid B apMarype COOTBeT-
ctBenno S u S’ o Gmakaiilueii rpa-
HH CEeueHHd;
hy — paGovass BbICOTAa CeueHHs, paBHaA
h—a ;
X — BBICOTA CXaTok 30HBI GeTOHa;
£ — OTHOCHTEJIbHAA BbICOTA CXKATOH 30-
x
Hbl GeTOHa,paBHasg —;
ho
$ — pacCTOsIHHEe MEXAY XOMYTaMH, H3-
MepeHHOe N0 [UTHHE NIeMeHTa;
o — SKCLEHTPHCHUTET NPOLONBHOM CHIIbI
N OTHOCHTENBHO WEHTpa TSKECTH
NpHMBENICHHOTO CEYeHMA, ONpenens-
eMbIi cornacHo 1. 3.3;

€, €' — pacCTOAHHA Of TOUKM NPUIOKEHUA
ApONONbHOK Ccuibl N IO paBHO-
geficTByIoweH ycpmma B apmatype
COOTBETCTBEHHO Su §' ;

e, — PacCTOsIHHE OT TOUKH npnnox(efmx
npoponbHOi cunbt N po ueHTpa
TAXKECTH IUIOIIAIH CeYeHWs apMa-
TYpH S ;

1 — nponer anemeHTa;
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lo ~ pacuerHas [MHa JNE€MeHTa, NOA- f — nonka Gankn (flange) ;

Bepralouerocs ;Eeﬁcmmo CXKHMaI0- £~ warpysxa (force) ;
Ined OPONIONBHOM CHIIEI; 3HAYCHUE h — ropusontansupit (horizontal) ;
{p NpUHMMaeTcA NO TaGN. 17 u k — mmoHka (key);

. m355; ! — warensuniit (long) ;

i ~ papMyC WHEpUMHM MOMEpPewHOro ce- I — yposens (level);

YEHMSt WIEMEHTa OTHOCHTENBHO 1 — nesuiit (lef?) ;
IEHTpA TSOKECTH CeUCHMA;

d — HOMMHATEHBI IMAMETp CIepXHeH
,  apMaTypHO#l cTaym;

Ag A; — IWIOMATM CeYeHHA apMATYphl COOT-
BercrpenHo Su S ;

Ay, — WIoWany CeveHHA XOMYTOB, pac-

TIOJIOXKEHHBIX B OQHOH# HOPMaJTbHOH

K IpOfIONILHOH OCH 371€MEHTa IU1oC-

KOCTH, DepeceKalomel HaKJIOHHOE

! — HaxumecTka, nepenyck (lap);
m — cpemmmit (middle) ;
m — MOMeHT (moment) ;
n — npononsHas (HopmansHas) cwia (normal);
n — HOpMAaTHBHBIA (normative) ;
P — meperoponka (partition)
q — nonepeudas cuna Q ;
R — pacueTHOE compoTusienue R;
r — npaswii (right) ;

cevqcHue; § — 3AMOHONHYEHHLIA (in Sity) ;
Agy, — IIOIANE CEUCHUA OHOTO CTEPXHA § — apMaTypa, cTab (s(teel)t',y) ’
XOMYyTa; t — pacTsxeHue (fention);
Ay — WIOWanb CEUEHNS OIHOrO CTEPXH t ~ nonepeusbiit (transverse) ;
TIpOI0NILHOH apMarTy pal; t — xpyuenue (torsion);

u— koatbd»!mre}!r“ apMHpOBaHNA, t — TeMnepatypa (temperature);
ONpENENAEMBIH  KaK OTHOLLUCHHE u — npenenbHbI, Kpalisui (ultimate) ;
IUTOWIA/M CeYeHHA apMaTypel § K v — BepTHKanbHb (vertical);
IVIOUIaf¥ MOMEPEYHOro  CeYCHUA w — pebpo wiu crerika Ganxu (web);
anemeHTa bhy Ge3 yueTa CXKaTbIX H w — cBapka (welding);

PacTAHYTHIX MONIOK; X — B HalpaBJIeHUH OCH X HJTH B CEUCHHMH X ;

A — momans GeToHa B NONEPEYHOM Ce- ¥ — B HaNpaBJIeHHH OCH )}

UEHHH; Y — nipepien TeKydectu (yield point).
Ap — miomas ceveHuA CKATOM 30HbI Be-

TOHa;

A,oq — MIOWans NPHBEJEHHOTO CEHCHHA IByx- H TpexOyKBeHHbIC HHIEKCH
97leMeHTa, BKIIIOYAIOLIasA IUIOWakh
6eToHa, a _TaKxke IUIOMIaMD Bee#t an — aHKepoBKa, aHkep (anchoring) ;
NIpOZIONILHON 2pMATypbl, YMHOMXEH- col — xonoHHa, croiika (column);
Hafl Ha OTHOLUIEHHE MOAYJIel ynpy- cir — KonbleBo#H, Kpyrnsui (circular) ;
TOCTH apMaTyphl H GeTOHa; ¢r — KpurHyecKuit (critical) ;

Im, — MOMEHT MHHEpIHH NpHBEACHHOTO ¢re — TpenHOOGpa3oBanue, TpeumHa (cracking) ;
CeUeHHSA JIEMEHT2 OTHOCHTEIBHO el — ynpyrwit (elastic) ;
€ro IeHTPa TAXKECTH; ef — s3¢pdexruHetit (effective);

Wyeq — MOMEHT COTIPOTHBIICHHA npHBeeH- Sact — daxkTHuecKHik;
HOFO CeYeHHs EeMEHTa [JIs KpaH- inc — OYOTHyTbIi, HakOHHbIA (inclined) ;
HEero pacTAHYTOro BONIOKHa, OIlpe- inf — wwxami (inferior) ;
AenAeMbld KaK IJIA YNPYToro Ma- int — sHyTpensmit (interior) ;
Tepuana; lim — rpavmuneii (limit) ;

D — prameTp KOMBUECBOIO WM Kpyr- loc — mecrbiit (local) ;

JIOFO CeYeHWUst. max — MaKCHManbHblit (maximal) ;

min — MUBUMANLHBIR (minimal);
ov — cBec nonku ( overhang) ;
out — BBINYCK apMaTypsl (output) ;
pl — nnactuynbii (Heynpyrui) (plastic);
red — npuBeneHHbli (redacted) ;
ser — 3KCIUTyaTauMOHHbIA (service) ;
sh — xpaTkoBpemeHHbiii (short) ;
shr — ycanka (shrinkage) ;
sup — omopHsLi (support) ;
sup — BepxHuM (super) ;
tot — cyMMapHbIi, onHel# (total) ;
web — peGpo Wi cTeHKa Ganku.

TMIPUMEHEHHBIE HHAEKCbl BYKBEHHBIX OBO3RAYEHHH
H NOACHAIOMUE CJIOBA

OnnoGyxBeHHbIe HHIEKCH

a — ankep (anchor);

a — cnyvainpii (accidental);

a — OCeBOi, NeHTpabHbIi (axial) ;
b — BeToH, CKaTbiii GeToH (beton) ;
¢ — cxatue (compression) ;

d — rnyGuna (depth) ;

d — pacuerhpui (designed); Hpumeuanue. JByx- u TpeXGYKBEHHBIE HHICKCH OT-
€ — SKCIIEHTPUCHTET (eccentricity) ; [eNAIOTCA OT APYTHX HHIEKCOP 3aIATOM.
e — npoynmHa (ear) ; OnHOGYKBeHHBIe HHIEKCHI AIATHIMH He Pa3JeiLooTCH.
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KNACCUOUKATOP CTPOUTENBbHLIX HOPM U NMPABUN

Hactorwmin Knaccudukatop yCTaHaBNMBaeT pasieneHne CTPOUTENbHBIX HOPM ¥ NPaBuUn Ha 5 vacTel, Kaxaan U3
KOTOPBIX AGNUTCA Ha rpynnbl.

Knaccutmkarop npeaHazHaved ANA YCTIHOBMEHUR COCTaBa u o6Go3HauennAa (wmdipa) CTPOUTENbHLIX HOPM U
npasun.

Wudp momren coctoaTb u3 6yks ,,CHuUll’’, Homepa yactu (oaHa undpa) , Homepa rpynnsi (ase undpobl) U Ho-
mepa AOoKymeHTa (aBe umdipbl), oToeneHHbIX APYr OT ApPYra TOYKamu; ABe nocnefHue uudpsl, npyucoesmHaemble
yepes Tupe, obo3HayaldT ABe nocneaHne uvdpbl roAa yTBepXKAeHUA aokymenTa. Hanpumep, ,, CHufl 2,03.05-82".

Homepa aokymeHTam NpucBauBaloOTCA B NOPAAKE PErucTpauvu CKBO3HLie B NMpeaenax KaKAOW rpynns! uau B8
COOTBETCTBUM C Pa3paboTaHHbiM MepeyHeM AOKYMEHTOB [aHHOW rpynnei.

1. Opranusaumnn, ynpaBneHme, IKOHOMUKaA
lpynnst

01 Cucrema HODMaTUBHLIX AOKYMEHTOB B CTPDOUTENLCTBE

02 OpraHuszaua, MeToA0NOr A U 3IKOHOMUKA NPOEKTUPOBAHUA U UHXXEHEPHBIX U3bICKaHUH
03 OpraHu3auvna CTPOUTENbCTBA. Y NpaBneHne CTPOUTENbCTBOM

04 HopMb! NPOACMKUTENBHOCTU NPOEKTUPOBAHUA U CTPOUTENLCTBA

05 3KOHOMMKAE CTPOUTERLCTBA

06 MonoxeHua 06 OpraHN3auMAX U AOMKHOCTHLIX NUUax

2. Hopmbi NPOEKTUPOBAHUA
Fpynne:

01 O6wue HOPMBI NPOEKTUPOBaHNUA

02 OcHosauua u yHKaMEHTb!

03 CrpoutensHbie KOHCTPYKUNUN

04 WnxxeHnepHoe 060pYAROBaHME 38aHNIA U COOPYXeHUA. BHewnue ceTy

05 CoopyxeHnua TpaHcnopTa

06 MuapoTexHuyeckue u IHEPreTUYECKIUE COOPYXKEHUA, MEJIMOPATUBHBIE CUCTEMbI U COOPYIKEHUA

07 NnaHupoBKa 1 3aCTPOitKa HaceneHHbIX NYHKTOB

08 Xwunbie n obiiecTBeHHbIE 3AaHUA

09 MpombiwnexHble NPEANPUATHA, NPOUSBOACTBEHHbIE 34aHUA 1 COOPYIKEHUA, BCNOMOraTenbHble 3AaHNA.
WreenTapHble 3paHuA

10 CenbCKOXO03RNCTBEHHbIE NPEANPUATUA, 3AaHWUA U COOPYXKEHWA

11 Cknaget

12 Hopmbi oTBOAE 3eMens

3. Oprauusauma, npoN3BoACTEO U IpUeMica pabot
Tpynns:

01 O6wwme npaBuna CTPONTENLHOrO NPOU3BOACTBA

02 OcHoBaHuA U yHAAMEHTBI

03 CrpouTensHblie KOHCTPYKUUU

04 3aimnTHbIE, U3ONALMOHHLIE U OTACAOYHBIE NOKPLITUA

05 UHxenepHOe # TexHoNoruueckoe oGopyaoBaHUe U CeTh

06 Coopymeuua tpaHcnopTa

07 TuapoTexHuuecKkne u IHEPreTUMECKIKE COOPYIHEHWNA, MEIMOPAaTNBHLIE CUCTEMbI M COOPYKEHUA
08 MexaHunzaumna CTPOUTENLHOrO NPOV3BOACTRA

09 NMpownzBOACTBO CTPOUTENLHEIX KOHCTPYKUWIA, U3AEAWUIA U MaTepuanoB

4. CmeTHble HOpMBI

CoctaB M 0603Ha4eHue CMETHbIX HOPM W npaBun ycTaHoBneHot nocrawosneduem [occtpos CCCP or
18 worA 1982 r. N° 162,

5. Hopmbi 3aTpar MaTepuansHbIX U TPYAOBLIX PECYPEOB
Ipynns:
01 Hopmsi pacxoaa marepuanos
02 HopMmbl NOTPEGHOCTU B CTDOUTENBLHOM UHBEHTAPE, UHCTPYMEHTE U MeXaHM3Max

03 HopmupoBanue 1 onnarta NPOEKTHO-U3LICKATENLCKUX paboT
04 Hopmuposarue v onnata Tpyaa B CTPOMTenbCTBE


https://meganorm.ru/Data2/1/4293777/4293777147.htm

