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HAUMOHANBLHBLIN CTAHAAPT POCCUUCKON PEQREPALUMN

MapoanekTpocTaHuumn
Yactb 1-3
COOPYXEHUA rC rMAPOTEXHUYECKUE

KoHCTpyKkuuu 6eTOHHbIE U Xene3o6eTOHHbIe.
TpeboBaHua 6e3onacHOCTH

Hydro power plants. Part 1-3.
Hydroelectric power station hydraulic installations
Concrete construction and reinforced concrete construction
Safety requirements

DNara sBepeHusa — 2014—07—01

1 ObnacTb NpUMeHeHus

Hacroswumii ctaHaapT ycraHaBnuBaeT TpeboBaHMA K NPOEKTUPOBAHUIO BHOBb CTPOALLMXCSA, PEKOHCTPY-
UpyeMbIX U PEMOHTUPYEMbIX BETOHHBIX U Xene300eTOHHbLIX rMAPOTEXHUYECKUX COOPYXEHUIW BCEX KraccoB,
BXOASALLUMX B COCTaB SHEPreTUYeCKUX U BOAHOTPAHCMNOPTHLIX MMApOoy3IioB; COOpyXeHuii Ana 60pbObl ¢ HaBoa-
HEHUAMU U 3aLUTLI TEPPUTOPUM OT 3aTOMINEHUS U NOATONNEHUS], a TaKXe ycTaHaBnuBaeT TpeboBaHus K pac-
YETHON OLEHKE COCTOSHMA SKCMMyaTupyeMblX COOPYKEHUIM (B T. 4. C YYETOM AaHHbIX HATYPHbIX HAbnoaeHUM
n o6cnenoBanuin).

HacrosLwuin cTaHaapT He pacnpPOCTPAHAETCA HA COOPYXXEHUSA, NPeAHAa3HAYeHHbIe ANA CTPOUTENLCTBA B
ceiiCMUYeCcKuX panoHax, B CEBEPHOW CTPOUTENLHO-KIIMMATUYECKON 30HE, B paiiOHax pacnpocTpaHeHus npo-
cafouYHbIX, Habyxawmx 1 cnabbix N0 PU3MKO-MEXAHUHYECKUM CBOWCTBAM FPYHTOB.

2 HopmaTUBHbIe CCbISTKK

B HacTosiLem cTaHaapTe UCNOMnb30BaHbl HOPMATUBHBIE CCbISIKU HA Creaylowmne CTaHaapThl:

FOCT 380—2005 Ctanb yrnepoaucTas 00bIKHOBEHHOrO kadectsa. Mapku

FOCT 5781—82 Crtanb ropayekaraHas AN apMUpOBaHUA XKene300eTOHHbIX KOHCTPYKUMIA. TexHuue-
CKue ycrnosus

FOCT 10178—85 MNMopTnaHAUEMEHT 1 LUNaKkonopTnaHaUeMeHT. TeXHu4eckme ycroBusi

OCT 10180—2012 BetoHbl. MeToAbl onNpeaeneHna NPOYHOCTU NO KOHTPONbHLIM 06pa3yam

FOCT 12344—2003 Ctanu nerupoBaHHble U BbICOKONernposaHHble. Meroabl onpeaeneHus yrnepoaa

FOCT 12730.0—78 beToHbl. ObLme TpeboBaHuA kK MeETOAaM onpeaeneHust NNOTHOCTU, BNAXHOCTU, BO-
AOoNOrnoLweHns, NOPUCTOCTU U BOAOHENPOHMLIAEMOCTH

FOCT 17623—87 BbeTtoHbl. Pagnoun3oTonHbIi METOA onpeaeneHusi cpeaHen NNoTHOCTH

FOCT 17624—2012 beToHbl. YNsTpa3BykOBOM METOA onpeaeneHnst NPOYHOCTU

FOCT 17625—83 KoHCTpykuuM u naaenus xene3obetoHHble. PagnaumoHHbIi MeTog onpeaeneruns Ton-
LMHbI 3aLWMTHOrO cnosi 6eToHa, pa3mepoB U PACTIONOXKEHUA apMaTyphbl

FOCT 18105—2010 BetoHbl. [paBuna KOHTPOrSA N OLIEHKWN NPOYHOCTM

FOCT 18353—79 KoHTponb HepaspyLwiaowuii. Knaccudukauymsa suoB v METOA0B

FOCT 22690—88 BetoHbl. OnpeaeneHne NPOYHOCTU MEXAHUYECKMMM METOAAMM HepaspyLualowero
KOHTpONA

UspaHue odpuumanbHoe
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FOCT 22904—93 KoHCTpyKUMM Kene300eTOHHbIe. MarHuTHbI METOA ONpeaeneHnsi TONWWHbI 3aLUuT-
HOro cnosi 6eToHa 1 pacnosioXXeHns apMarypsl
[OCT 26633—2012 BeToHbI TAXeEnNble U MENKO3EPHUCTbIE. TEXHNYECKMe YyCroBus

MpumedaHune —TIpu Nonb3oBaHUM HACTOSLLMM CTaHAapPTOM LienecoobpasHo NpoBepuUTs AeiCTBUE CCbINOYHBIX
cTaHAapToB B MUH(OPMaLMOHHOI cUcTEMe OBLLEro Nofb3oBaHWst — Ha oduLMarnbHoM caiite defeparbHoro areHTcTea o
TEXHUYECKOMY PEryrnimpoBaHuio M METPOSOTUK B CETU VIHTEPHET UITK MO eXerogHoMy UHGopMaLMOHHOMY ykasaTento «Ha-
LMoHarbHbIE CTaHAapThI», KOTOPHLIA OMy6BNMKoBaH Mo COCTOSIHUIO Ha 1 AHBapA TeKyLLero roga, v Nno BbiMyckaM exeMecsy-
HOTO MHPOPMALMOHHOTO YKa3aTensi «HaluoHanbHble CTaHAapThl» 3a TeKyLWmuii rod. Ecnu 3aMeHeH CebiNovHbIi cTaHaapT,
Ha KOTOpbIi AlaHa HelaTUpoBaHHas CChinka, TO PeKOMEHAYETCH UCMNOMb30BaTL AEHCTBYIOLLYIO BEPCUIO 3TOrO CTaHAapTa
C Y4€ETOM BCEX BHECEHHBIX B [JaHHY0 BEPCUIO UBMEHEHMIA. ECIM 3aMeHeH CCbINOYHbINA CTaHAapT, Ha KOTopbli AaHa Aatu-
poBaHHasi cchifka, TO PeKOMEH/YEeTCA UCTIONb30BaTk BEPCUIO STOM0 CTaHAapTa C yKasaHHbIM BhilLe roA0M YTBEepX/AeHUs
(npuHATMA). Ecnin nocne yTBepx/eHNst HAacTOALLEro cTaHAapTa B CChINOYHLIN CTaHAAapT, Ha KOTOpbI faHa AaTMpoBaHHas
CCbinka, BHECEHO U3MEHEHMe, 3aTparuBaloLLiee NoroXeHNe, Ha KOTOPOe AaHa CChifka, TO STO MONOXEHWe peKoMeHAyeTCA
NpUMeHsTb 6e3 yyeTa JaHHOrO U3MeHEHNs. Ecnn cebinoyHbliA cTaHAapT oTMeHeH 6e3 3aMeHbl, TO NONOXEHWe, B KOTOPOM
JaHa cchinika Ha Hero, peKoMeHAYeTCs IPUMEHSATL B YacTH, He 3aTparvBaloLLeil 3Ty CChImKY.

3 TepMuHbI U onpeneneHus

B HacTosiLem craHgapre NpUMEHEHbI CrieayoLme TEPMUHbLI C COOTBETCTBYIOLLIMMU ONpeeEneHUsiMU:

3.1 6eToHHAA KOHCTPYKUUuA: KOHCTPYKUMSA, BbINONHEHHas u3 6eToHa 6e3 apmaTypbl UM ¢ HEGONbLLMM
KOMUYECTBOM apMarypbl, YCTAHOBIIEHHOW MO KOHCTPYKTUBHBLIM COOOPAaXXEHUSIM; pacyeTHbIe ycunusi ot cob-
CTBEHHOIO BECA U BHELLUHWUX Harpy3oK U BO3eCTBUI B OETOHHOW KOHCTPYKLIMU BOCNPUHUMAIOTCA BETOHOM.

3.2 pedpekr: OTAENBLHOE HECOOTBETCTBUE KOHCTPYKLUMI KAKOMY-NMbO napameTpy, yCTaHOBIEHHOMY
NPOEKTOM MM HOPMATUBHLIM OKYMEHTOM.

3.3 xene3o6eToOHHasA KOHCTPYKUMA: KOHCTPYKUMS, BLINONHEHHAA u3 6eToHa u paboyeii ctanbHoONn ap-
MaTypbl; pac4eTHbIe ycunus oT COOCTBEHHOIO BECA M BHELLHMX HArpy30K U BO3AENCTBUN B XKENe300€TOHHON
KOHCTPYKUMKU BOCNPMHUMAIOTCS BETOHOM 1 paboyei apMarypou.

3.4 o6cnepoBanme: Komnnekc MeponpusiTuii N0 onpeaeneHuto U oueHke PakTU4ecknx 3Ha4YEHUIN KOH-
TPONMUPYEMbIX NapamMeTpoB, XapaKTEPU3YIOLLUMX JKCNNyaTaUMoOHHOE COCTOSIHME, NPUrOAHOCTL U paboTocno-
COBHOCTL 06bEKTOB 06CNEeA0BaHUA U ONpeaenAIoWMUX BO3MOXHOCTb UX AanbHENLLEN JKCNyatauum unm He-
06X0AMMOCTb BOCCTAHOBIEHUS U YCUNEHUA.

3.5 oueHKa TeXHUYEeCKOro COCTOAHUA: YCTAHOBNEHUE CTENEHU MOBPEXKAEHUA U KaTEropum TexHuye-
CKOTO COCTOSIHMS CTPOUTENbHLIX KOHCTPYKLUIA MW 34aHUIA U COOPYXKEHWIA B LIESIOM Ha OCHOBE COMOCTABIIEHUSA
haKTUYEeCKUX 3HAYEHUIA KONMYECTBEHHO OLEHMBAEMbIX MPU3HAKOB CO 3HAYEHUSIMMN STUX XKE NPU3HAKOB, YCTa-
HOBMNEHHLIMW NPOEKTOM UM HOPMATUBHBIM A OKYMEHTOM.

3.6 cTane6eToHHasA KOHCTPYKUMA: KOHCTPYKLUSA, BbINONHEHHAA U3 OETOHA U BHELWHen paboyel apma-
TYpbl U3 NIUCTOBOO NPOKAaTa; pacyeTHbIE YCUNUS OT COBCTBEHHOIO BECA U BHELLHWUX HArpy3oK u BO3eiCTBui
B CTanebeTOHHON KOHCTPYKLMKU BOCNPUHUMALOTCS GETOHOM U NMCTOBON apMaTypoun.

3.7 cTranexene3o6eTOHHAsA KOHCTPYKLMA: KOHCTPYKLUS, BbINONHEHHasA u3 6eToHa, paboyei crepHe-
BOV apmaTypbl U BHELUHEN paboyei apmMaTypbl U3 FIMCTOBOTO NPOKara; pacH€THblE YCUNUA OT COOCTBEHHOTO
BECA W BHELLHUX HArpy3ok WU BO3/eiCTBUIi B CTanexene3o6eToOHHON KOHCTPYKLUUM BOCNPUHUMAIOTCA 6ETOHOM
u paboyeri CTEPKHEBOI M NUCTOBOW apMarypon.

3.8 cTeneHb NOBpexXaeHUA: YCTAaHOBNEHHAs B MPOLEHTHOM OTHOLUEHWUW AOMA NPOEKTHON HeCyLuen
CNOCOBHOCTU CTPOUTENBHOW KOHCTPYKLUMK.

4 O603HaueHus

B HacTosiLeM cTaHgapTe NpUMEHEeHb! cneayowme 0003HauYeHus:

M — n3rubaromii MOMEHT;

N — npoponbHasa cuna;

Q — nepepesbiBaoLan cuna;

vt Rosorr Rt sor — PACHETHBIE CONPOTUBNEHUA 6eToHa 0CEBOMY CXATUIO U OCEBOMY PaCTSDKEHMIO, COOT-
BETCTBEHHO, NSl NpeAenbHbIX COCTOSHWUI NEPBOW U BTOPOW rpynn B Bo3pacte 6eToHa
180 cyT (unu oauH roa);

R., R, — pacyeTHble CONpOTUBIEHMS1, COOTBETCTBEHHO, CTEPXKHEBON W NIMCTOBOW apMaTypbi;

2

R, R
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R,, — Pac4eTHoe CONPOTMBIIEHME MOMEPEYHON apMaTypbl PAaCTSKEHMIO ANS MPEAENbHbIX COCTOSHU
NepBoi rPynMnbl NPW PacyeTe CeYeHUi, HaKMOHHbIX K MPOAONLHO OCU 3NeMeHTa;
R, — PacyeTHoe ConpOoTUBMEHME apMaTyphl CKaTUIO ANS NPEAEnbHbIX COCTOSHUIA NEPBOIA rPyNMibl;
E, — HayanbHbIii MOAYMb yNpYrocTi GETOHa NPU CKaTUM U PACTSHKEHNM;
E, — moaynb ynpyroctu apmatypel;
v — OTHOLLIEHNE COOTBETCTBYIOLLMX MOAYEei YNpyroctu apMatypsl E_n Getona E,;

S — 0603HauYeHne Npo/IoNbLHOI apMaTypbl, XapakTEPUCTUKN MONOXEHUA KOTOPON NpuBeAeHbl B Npu-
NOXEHuu A;

S’ — o603HayeHUe NPOAONbHOM apMarTypbl, XapakTEPUCTUKKU MOMNOXEHUA KOTOPOW NPUBEAEHbI B NpU-
NOXeHuu A;

b — LIMPUHA NPAMOYIONbHOTO CEYEHUsA, LUMPUHA peGpa TaBpOBOTo UNWU ABYTABPOBOIO CeYEHUs;
h — BbICOTa NPAAMOYroNbLHOro, TAaBPOBONO UMW ABYTaBPOBOIO CEYEHUS;

a,a —paccTosiHe OT paBHOAENCTBYIOLLEH YCUNUI, COOTBETCTBEHHO B apmaType S u S, oo Gnwxariwen
rPaHn CeyYeHus;
hy By — paGouas BbicoTa ceyenus (hy=h-a; h',=h - a),
X— BbICOTA CXKaToOMN 30HbI ceveHus (DeToHa);
& — OTHOCHMTENbHAaA BbICOTA CXATOI 30HbI 6ETOHA, paBHas x/h,;
§ — paccTosiHMe MeXay XOMyTaMu, U3MEPEHHOE MO ANIUHE SNEeMEeHTa;
€, — 9KCLEHTPUCHUTET NPOAONBLHOM Curbl N OTHOCUTENBHO LIEHTPA TSHKECTH NPUBEAEHHOTO CEYEHNS,

e, € — pacCTOsHNe OT TOYKW MPUNOXKEHUSI NPOAONBbHOW CUIbl, COOTBETCTBEHHO, A0 PAaBHOAEWCTBYIOLLNX
ycunuin B apmarype Sun S';

d — HOMMHAIbHbIN AUAMETP apMaTyPHbIX CTEPXKHEN;
F — nnowaab Bcero 6eToHa B MONEPEYHOM CEYEHUU;

Ab — nnowagb CeYeHns CKaTon 30Hbl BETOHA;

A, — nrowasab NPUBEAEHHOTO CEYEHNA ANEMEHTA,
A, A', — nnowanb Ce4EHNI apMaTypbl, COOTBETCTBEHHO, S 1 S
A,, — TrnoLjasb CE4EHNs XOMYTOB, PACMONOXEHHbIX B OAHOMW, HOPManbHOI K NPOAONbLHOI OCH ArIeMEHTA,
NNoCKOCTU, NEPECEKAIOLLEN HAKMOHHOE CEYEHMeE;
A_ _— Nnowaab CEYeHUS OTOTHYTbIX CTEPXKHEN, PACMONOXKEHHbIX B OAHON, HAKIOHHOW K MPOAOSbLHON OCK

s,inc

anemeHTa, NNOCKOCTU, NepeceKatoLeit HaKIOHHOE CeYeHne;
| — MOMEHT UHEepLMMN ceYyeHuna 6eToHa OTHOCUTENBHO LIEHTPA TSHKECTU CEYEHUSA AMEMEHTA;
— MOMEHT UuHepuun NnpuBeaAEHHONo ce4eHnss OTHOCUTENbHO €0 LeHTpa TSDKECTU;

| — MOMEHT MHepuMM NAOLIAAU CEYEeHNS apMaTypbl OTHOCUTENbHO LIEHTPA TSDKECTU CEYEHUs dne-
MEHTa;

|, — MOMEHT MHEPLIMK CXATON 30HLI GETOHA OTHOCUTENBLHO LIEHTPA TSHKECTU CEYEHUS!;

S, — cTatu4ecKkuin MOMEHT NNOLAAN CEHEHUsI CXKATON 30HbI BETOHA OTHOCUTENBHO TOYKU NPUITOXKEHUA
pPaBHOAENCTBYIOLLEN YCUNNIA B apmaTtype S;

S'_ — crartuyeckue MOMEHTbI NNOLWaan ceveHus1 Bcer NpoAosbHOW apMaTypbl OTHOCUTENBLHO TOUKK Npu-

TIOXXEHUSA paBHOAEWNCTBYIOWEN YCUNUIA, COOTBETCTBEHHO, B apmartype Ss 7] S’s;

Y, — KO9(PULMEHT COUETaHNIt Harpy3oK;

Y, — KOS(PMULIMEHT HAAEKHOCTH NO HAZHAYEHNIO COOPYXKEHUI,
Y, — KO3(DPULMEHT YCNOBMIi paboTkl COOPYXEHMS,

¥, — k03dpmumeHT ycnosui paboTbl 6eToHa;

¥, — K03(dUUMEHT YCnoBUiA paboTbl apMaTypsl,

u — KOSDULMEHT apMUPOBAHUSA, ONPEAENAEMbIN KaK OTHOLLEHWE NIOoLaan cedeHna apMarypsl S k
NroLaan nonepeyHoro ce4eHns anemexTa bh , 6e3 yueta CBECOB CKaTbiX U PACTSAHYTHLIX MOMOK.
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5 CokpaweHus

B HacToawemM craHaapTe NPUMEHEHbBI CreayoLMe COKPaLLEHUS:
FASC — ruapoakkymynupyowas anekTpocTaHuus;
F3C — rMapoaneKTpoCTaHUUS;
MK3 — meTod KOHEYHbIX 3NEMEHTOB;
JICT — nurHocynb(oHaTbl TEXHUYECKUE;
X — necoxumunyeckas nobaska;
M®NX — noHusuTenb BA3KOCTU PEHONbHLIA NECOXUMUYECKU;
C-3 — cynepnnactudukarop;
CBOK — cmona B03ayx0BOBfeKaoLLlaa aKCTpakUMOHHas KaHUgonLHas;
COO — cmona agpeBecHas OMbIfeHHas;
CHB — cmona Hentpanu3oBaHHasi BO3[yX0OBOBMeKaloLLas;
CIN — caxapHaqa natoka;
XK — XxnopucTbli Kanbumn.

6 TpeboBaHMA K NPOEKTUPOBAHUIO OETOHHbIX U XKere300eTOHHbIX KOHCTPYKUUN
rMApPOTEXHUYECKUX COOPYKEHUN

6.1 Bblbop Tna 6EeTOHHbIX W »ene300eTOHHbIX KOHCTPYKLMIA (MOHOMUTHLIX, COOPHO-MOHONUTHLIX, COBOp-
HbIX, B T. Y. MPeABAPUTENbHO HANPSHKEHHbIX U 3aaHKEPEHHbIX B OCHOBAHWUE) JOJHKEH ObiTb NPOU3BEAEH B CO-
oTBeTCTBMU C Tpebosanusamu [1], [2] n ncxoas M3 yCnoBuin TEXHUKO-3KOHOMUYECKON LENecoobpasHOCTU Ux
NPUMEHEHUS B KOHKPETHbIX YCNOBUSAX CTPOUTENbCTBA, C YYETOM MAKCUMAaribHOr0 CHUXKEHUSA TPYAOEMKOCTH,
3HEProemMKOCTU U CTOMMOCTU CTPOUTENLCTRA.

[Mpu BLIGOPE 3neMeHTOB COOPHBLIX KOHCTPYKLMIA CrieayeT paccMmaTpusaTth Lenecoobpa3HOCTs NPUMEHe-
HWUS NpeABapUTENbHO HANPSXKEHHbIX KOHCTPYKLUMUIA N3 BbICOKOMPOYHbLIX GETOHOB M apMaTtypbl. TuUMbl KOHCTPYK-
LUiA, OCHOBHbIE pasMepbl UX ANEMEHTOB, a TaKkXke CTEMNEHb HACLILLEHUS >Kene300eTOHHbIX KOHCTPYKLUIA apMa-
TYpOi He0BX0AUMO NPUHUMATL HA OCHOBAHUM CPABHEHUS TEXHUKO-9KOHOMUYECKMX NoKasarenen BapuaHToB.

6.2 SnemMeHTbl COOPHBLIX KOHCTPYKLIMIA JOIDKHbI OTBEYATb YCIIOBUSIM MEXaHU3MPOBAHHOTO U3rOTOBIEHUS
Ha cneumanu3npoBaHHbIX NPEANPUATUAX.

CneayeT paccmarpuBarb LIENecootpasHOCTb YKPYNHEHUS1 COOPHbIX KOHCTPYKLUUIA C YHETOM YCIOBUIA UX
U3roTOBMEHUS, TPAHCNOPTUPOBKU U TPY30MOALEMHOCTU MOHTaXKHBIX MEXaHU3MOB.

6.3 [Ina MOHONMUTHbIX KOHCTPYKUMI CrieayeT npeaycMmarpuBatb YHUPULUUPOBAHHbIE pa3Mepbl, NO3BONS-
IOLLME MPUMEHSATb UHBEHTAPHYIO onanyoky.

6.4 KOHCTPYKLUMKU Y3MOB U COEAUHEHUI 3NEMEHTOB B COOPHBLIX KOHCTPYKLMAX AOMMKHbI 06ecneynBarb
HafexHy nepegady ycunui, NpoYHOCTb CaMUX 3MEMEHTOB B 30HE CTbIKA, @ TaKKe CBA3b AOMNOMHUTENbHO
YNOXEHHOro 6eTOHa B CThIKe C GETOHOM KOHCTPYKLUN.

6.5 Mpu NPOeKTMPOBAHUM KOHCTPYKUMIA TMAPOTEXHUYECKUX COOPYXKEHUI, HeAOCTaTOMHO anpobupoBaH-
HbIX MPAaKTUKOW MPOEKTUPOBAHUS U CTPOUTENLCTBA, ANSA CMNOXHbLIX YCMOBUI CTAaTUYECKON U AUHAMUYECKOW
paboTbl KOHCTPYKUMK (KOT4a xapakTep HanpspKeHHO-4ePOPMUPOBAHHOTO COCTOAHMS C HEOOXOAMMON AOCTO-
BEPHOCTbIO HE MOXET ObITb ONpefeneH pacdeTom) B JONOJIHEHME K pacyeTaM HeoBXxoauMO npeaycmaTpuBaTh
npoBeAEeHMe IKCNePUMEHTaNbHbIX UCCNea0BaHWiA.

6.6 Onsa obecneyeHns TpebyeMon BOAOHENPOHULIAEMOCTHU M MOPO30CTOMKOCTM KOHCTPYKLMIA Heobxoau-
MO npegycMaTpuBaTh CrneayoLwme MeponpuaTus:

- yknajaka 0eToHa COOTBETCTBYHOLLMX MAPOK NO BOAOHEMPOHMLAEMOCTU U MOPO30CTONKOCTU CO CTOPOHbI
HaMoOPHOW rpaHn U HapYXXHbIX MOBEPXHOCTEN (0COBEHHO B 30HAaX NEPEMEHHOIO YPOBHS BOAbI);

- MPUMEHEHNEe NOBEPXHOCTHO-aKTUBHbIX 400aBOK K 6ETOHY (BO34YyXOBOBMEKAIOLWMX, NNacTUUUUPYIO-
Wwux 1 ap.);

- YCTPOMCTBO NPOTUBOUIILTPALMOHHbBIX 3NEMEHTOB (YNIIOTHEHUI) B AedPOPMaLMOHHbIX LLUBAX U NpUMe-
HEeHUue crneymnanbHON TEXHONOrMU NOATOTOBKU FOPU3OHTamNbHbIX CTPOUTENbHBIX LLUBOB;

- YCTPOWCTBO APEHAXA CO CTOPOHbLI HANOPHOWN rPaHu.
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6.7 Ona ymeHblLleHus NpoTUBOAABNEHWUS BOAblI B pacyeTHbIX CEYEeHUsX Cneayet npegycmarpuBarb
YCTPOWCTBO APEHaXa GO CTOPOHbI HAMOPHOW rpaHu.
BbiGop MeponpusTuii crieayeT Aenatb Ha OCHOBE TEXHUKO-3KOHOMWUYECKOro CpaBHEHUA BapUaHTOB.

7 Tpe6oBaHUA K MaTepuanamM Asns 6ETOHHbIX U Xene306eTOHHbIX KOHCTPYKLWUNA

7.1 TpeboBaHusA K 6eTOHY

7.1.1 BeTOH ANns GETOHHbIX W Xene300ETOHHbIX KOHCTPYKLMIA MMAPOTEXHUHECKNX COOPY>KEHMI [OIDKEH
yaoenersopaTb Tpebosanuam FOCT 26633 u HacToAwero pasgena.

7.1.2 Mpu NpoeKkTUPOBaHUN BETOHHBIX U KENE30BETOHHBIX KOHCTPYKLIMIA TMAPOTEXHUYECKMX COOPYKEHWUI
B 3aBUCMMOCTU OT BuAA W YCroBuii paboTbl HEOOBX0AMMO yCTaHaBNMBATL Nokasartenu kayectsa GeToHa, oc-
HOBHbIMU M3 KOTOPbIX SABMSIIOTCS CrieaytoLme:

- knaccel 68TOHa No NPOYHOCTU Ha CXKATKUE, KOTOPLIE OTBEYAIOT 3HAYEHUIO rapaHTUPOBAHHON NPOYHOCTH
6etoHa, MlMa, ¢ o6ecneveHHoCTbIO g = 0,95. B MacCUBHBIX COOPY>KEHUAX AOMYCKAETCA NPUMEHATHL BETOHbI CO
3HaYEeHUSAMMW rapaHTMPOBAHHON NPOYHOCTKM C 0BGecnevyeHHoCTbo g = 0,90.

Ons BHYTPEeHHEN 30HblI BETOHHbIX FPaBUTALMOHHBIX NOTUH JOMYCKAETCA NPUMEHSATb BETOHbI CO 3Have-
HUAMM rapaHTUPOBAHHO NPOYHOCTU ¢ 06eCcneYeHHOCTbIo g = 0,85.

B npoekTax HeoBxoaMMO NpeaycMaTpuBaTh criegytolme knaccel 6eTOHa Mo NPOYHOCTU Ha oxaTue: B5;
B7,5; B10; B12,5; B15; B17,5; B20; B22,5; B25; B27,5; B30; B35; B40.

Mpu HagnexawleM 0G0CHOBaHUM JOMYCKAETCA YCTAHABIIMBATb NPOMEXYTOUHbIE 3HaYeHUs knaccos be-
TOHa MO MPOYHOCTM Ha CXaTue, OTNUYAIOLLMECA OT BbILUENEPEYUCNEHHbIX. XapakTepucTukn 3Tux GeToHOB
crnegyeTt NPUHUMATL NO UHTEPMNONALUY;

- knaccbl 6eToHa No NPOYHOCTU HA OCEBOE PACTSKEHUE; ITY XapakTepUCTUKY YCTaHaBMMBAIOT B TeX
cny4vasx, Korga oHa UMEET [T1aBEHCTBYIOLLEe 3HAYEHUE U KOHTPONMUPYETCA HA NPOM3BOACTBE; B NPOEKTax He-
06xoQuMO npegycmaTpuBarh criegytoLume knaccbl 6eToHa no NpoYHOCTU Ha 0ceBoe pacTskeHue: Bi0,8; Bf1,2;
Bt1,6; Bt2,0; Bt2,4; Bt2,8; Bt3,2;

- Mapku GeToHa Mo MOPO30CTOWMKOCTU; B NMPOeKTax HeoBXoaMMO NpeaycMaTpuBarb CRneaylowmue Mapku
6eToHa no mopo3soctoikocTu: F50; F75; F100; F150; F200; F300; F400; F500; F600; F700; F800; F1000;

- mapku GeTOHa N0 BOAOHENPOHULIAEMOCTH; B NPOEKTax HeobXoaAMMO mpeaycmaTpusaTth cneayiowme
mapku 6eTtoHa no BogoHenpoHuuyaemoctu: W2; W4; W6; W8; W10; W12; W14; W16; W18; W20.

7.1.3 K 6eTOHY KOHCTPYKLMIA TMAPOTEXHUHECKUX COOPYXKEHNI MOTYT NPEABABAATLCA AONOSTHUTENbHbIE,
yCTaHaBNMBaEMbI€E B NPOEKTaX U NOATBEPXKAAEMbIE JKCTIEPUMEHTaNbHLIMU UCCIIEA0BaHUAMU TpeboBaHuA: no
MPOYHOCTM HA CABWT TOPU3OHTAaNbHLIX CTPOUTESbHbIX LUBOB, NPEAENbHOM PACTSBKUMOCTH, CONPOTUBASAEMOCTH
MCTUPAHWIO NMOTOKOM C AOHHbLIMW U B3BELUEHHBIMU HAHOCAMK, CTOMKOCTM NPOTUB KaBUTaLUK, TENNOBbIgene-
HWIO NpW TBEpAeHWM BEeTOHA, OTCYTCTBUIO BPE4HOr0 B3aUMOAENCTBUS LLENOYEN LIEMEHTA C 3anonHUTENAMMU U
ap.

3HayeHusa npeaensHOi PacTsHKUMOCTU OETOHA U CABUIOBON MPOYHOCTU FOPU3OHTANbHBLIX CTPOUTENBHBIX
LLBOB NPUBEAEHbI B NPUNOXEHUN B.

7.1.4 Tpe6oBaHusA kK GETOHY KOHCTPYKLIMIA MMAPOTEXHUYECKUX COOPYXXEHMIA MO MPOYHOCTU HA CXaTue U
pacTspkeHne, MOPO30CTOMKOCTU, BOAOHENPOHMLLAEMOCTU U T. 4. HEOOX0AMMO yCTaHaBnuBaTb AnddepeHum-
POBaHHO MO 30HAM COOPY>XEHWS; MPKU 3TOM TPebOBaHMS K TEXHUYECKUM XapaKTepucTtukam 6eToHa AOSDKHbI
COOTBETCTBOBaTb (PAKTUHECKUM YCMOBUAM paboThl GETOHA pasfUyHbIX 30H U YacTell COOPY>XKEHUIN B NepUoa
CTPOUTENbLCTBA W SKCMyaTaLuu.

7.1.5 Cpok TBepaeHus (Bo3pact) 6eToHa, oTBeYaloLuii ero Krnaccam rno Npo4yHOCTU HA CXaTue, 0CeBoe
pacTsHpKeHUe U MapKe No BOAOHENPOHULIAEMOCTHU, MPUHUMAETCS, Kak NPaBUIO, AN KOHCTPYKLUMIA PEYHBIX TU-
APOTEXHNYECKUX coopykeHuin 180 cyT, Anst COOPHBIX U MOHOMUTHBLIX KOHCTPYKLMIA PEYHbIX NOPTOBLIX COOPY-
XKEeHUn — 28 cyT. Cpok TBepaeHus (Bo3pacT) 6eTOHa, 0TBEYAIOLLMIF €70 MPOEKTHOW MapKe NO MOPO30CTOMNKO-
CTU, NPUHMMAETCA 28 CyT.

MpumedaHne — Ecnu W3BeCTHbI CPOKU PaAKTUHECKOTO HarpyKeHWUs KOHCTPYKLMIA, crnocobbl UX BO3BEAEHMS,
ycnosus TeepaeHns 6eToHa, BUA U Ka4ecTBO MPUMEHSEMOro LieMeHTa, To [OMycKaeTca yCTaHaBNuBaTb Knace U Mapku
6eToHa B MHOM BO3pacTe.

7.1.6 Knaccbl 6eToOHa MO MPOYHOCTM Ha CXKATUE M PACTSHKEHWE AOIMKHbI HA3HA4YaTbCA B 3aBUCUMOCTH
OT YPOBHSI HANPsXXeHUN B PACYETHLIX 30HaX COOPYXKEHUS C YYETOM (PAKTUHECKOTO BPEMEHU HArPY>KEHUS KOH-
CTPYKUWIA.
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[ns »ene300eTOHHbIX 9NEMEHTOB U3 TSHXKENOro 6eToHa, pacCYMTbIBAEMbIX HA BO3AENCTBME MHOTOKpaT-
HO NOBTOPSAIOLLENCA HArpy3ku, U ene3obeTOHHbIX CXKAaTbIX CTEPXKHEBbIX KOHCTPYKUuW (HabepexHbie Tuna
acTakaj Ha cBasix, CBasix-000noykax u T. n.) cnegyeTr NPUMEHsATbL OETOH Knacca no NPOYHOCTU Ha CXKaTue He
Huxe B20.

Ona npeaBapuTENbHO HANPSHXKEHHBIX 9NEMEHTOB CneayeT npuHUMaTb OETOH knacca no NpOYHOCTU Ha
oxaTue:

- He MeHee B15 — ans KOHCTPYKUMIA CO CTePXXHEBOW apMaTypon;

- He MmeHee B30 — anAa aneMeHTOoB, NOrpy>XaemMbix B rpyHT 3aOMBKOM Unu BUOpUPOBaHMEM.

7.1.7 TpeboBaHusi N0 MOPO3OCTOMKOCTU NPEABABIATCA TONBKO K OETOHY, KOTOPbIA HAXOAUTCS B 30HE
nepemMeHHOro YPOBHS BOAbI, U HApPY>XHOMY HaaBOAHOMY GeToHy. Mapky 6eToHa N0 MOPO30CTOMKOCTM CrieayeT
HasHayaTb B 3aBUCMMOCTM OT KNMMMATUYECKUX YCMOBUIA palioHa CTPOUTENbLCTBA U YACNA PACYHETHBIX LIUKITOB
(CMeH) nonepeMeHHOro 3amMOpaXkUBaHUA U OTTAUBAHUA B TeYeHMe OAHOro roga (no AaHHbIM AOMTOCPOYHbIX
HabnioAeHUI), C Y4ETOM IKCNyaTaLMOHHbIX YCIIOBUN.

[ns KOHCTPYKUWIA M YacTen COOPYXEHUI B 30HE NEPEMEHHOIO YPOBHSA BOAbI (BKIIOYAA NONYMETPOBYIO
(0,5 M) 30HY HaA Hell) MapKy 6eToHa N0 MOPO30CTOMKOCTU CreayeT NpMHMMaTh no Tabnuue 1.

Tabnuya 1 — Mapka 6eToHa No MOPO30OCTONKOCTH

MapKa 6eToHa no MOpOSOCTOVIKOCTVI npu Yucne LMKNoB nonepeMeHHOro saMopaXxuBaHua
KnumaTunyeckune ycnosua ¥ oTTauBaHiA B roa
=25 26—50 51—100 101—150 151—200 201—250
YMepeHHble F50 F100 F150 F200 F300 F400
CypoBble F100 F150 F200 F300 F400 F600
Ocobo cypoBble F200 F300 F400 F500 F600 F800

MpuMeyaHunsa

1 KnumaTndeckve ycrnoBus XapaKTepusyrTCs CpegHeMecsyHOl TeMnepaTypoil Hanbonee xonogHoro Mecsaua:
yMepeHHble — Bbile MuHyc 10 °C; cypoBble — oT MUHYc 10 °C ao MuHyc 20 °C BKNMtoY.; 0c060 cypoBble — HUXE MUHYC
20 °C. CpepnHeMecs4Hble TeMnepaTypbl Hauboree XonoLHOro Mecsla AnsA paloHa CTPOUTENBLCTBA ONpPefensikoTcs No
[3], a TakxKe No JaHHBIM M POMETEOPONOrNYECKO CryXBbI.

2 Mpw yncne pacyeTHbIX Luknos > 250 cnegyeT NPUMEHATL 6eTOHBI ¢ NOBLILLEHHON Ha OfHY CTyMNeHb MapKoii no
MOPO30CTOWKOCTU UMW NOCTOSHHYIO TEMNO3aLLuTY.

3 lMpu ogHOBpeMEHHOM BO3LENCTBUM 3aMOpaXvUBaHWUA-OTTaMBaHWA U arpeccuMBHOW Bofbl-cpefibl Heobxogumo
yunTbIBaTE TpeOOBaHNSA, NpedbaBNsSeMble K MaTepuanam U KOHCTpyKUMAM B cootBeTcTBuUmM ¢ FTOCT 10178, FTOCT 18105
1 [4], m npuMeHsITE 6eToHLI Gonee BLICOKUX MAapOK NO MOPO30CTOMKOCTU: NpU BO3JeACTBUU cpefjHearpeCCUBHON BOAbI-
cpefbl — Ha OAHY CTYNEHb, a NpW BO3LEACTBUN CUNBbHOArPECCUBHOM BOALI-CPeAbl — Ha ABE CTYMEHMU.

Ona HanopHbIX KOHCTPYKUUIA rMapoy3noBs ¢ BOAOXPAaHUNULLIAMU MHOTONETHENO U rO0BOr0 perynupoBa-
HUS CTOKA B 30HE CpabOoTKM BOAOXPAHUAMLLA A0 rOPU3OHTA MEPTBOro obbema mapku BeToHa no MOpo30CTOM-
KOCTMW cornacHo [5] aormkHbl ObiTb HE HUe F150 — ans ymepeHHbix, F200 — ansa cypoBbix u F300 — ana
0Cc000 CypOBbIX KNMMATUHECKUX YCNOBUN.

Ons HagBOAHOW 30HLI COOPYXXEHUN Mapku 6ETOHA N0 MOPO30CTOMKOCTM HA3HAYalOTCSl C YY4ETOM aTMOC-
bepHbIX BO3AENCTBUI, HO cornacHo [5] He Huxe F100 — ans ymepeHHbix, F150 — ana cypoBbix u F200 —
ansa 0c060 CypOBbIX KNUMMaTUHECKMX YCNOBUMN.

MpumevyaHne — [ANa HapyXHbIX 30H COOPYXXEHWUIA N KOHCTPYKLUWIA, re NpU OCHOBHBIX COMETAHUSIX Harpysok u
BO3J€NCTBUI UMEIOT MECTO pacTaruBaloLme HanpskeHna (aecpopmManum), cneayet NpUMeHsATL GeToHbI ¢ 6onee BLICOKOM
(He MeHee 4YeM Ha 0AHY CTYMNeHb) MOPO30CTONKOCTbIO.

7.1.8 Mapky 6eToHa no BOAOHENPOHMLAEMOCTU HAa3HAYaloT B 3aBUCUMOCTU OT FpaiueHTa Hanopa, onpe-
AensemMoro Kak OTHOLUEHWE MaKCUManbHOro Hanopa K TONLWMHE KOHCTPYKLIMKU (MNn PACCTOAHMIO OT HaNMOPHOM
rpaHu Ao apeHaxa), U TeMnepaTypbl KOHTAKTUPYIOLLEN C COOPY>KEHMEM BOAbI NO Tabnuue 2, a TaKkke C y4eToM
arpeccuMBHOCTM BOAHOW Cpeabl COrnacHo [4].

B HETPeLWmMHOCTONKMX HAMOPHbIX XKENE300ETOHHbIX KOHCTPYKLMAX U HETPELUMHOCTONKUX De3HaNnOPHbIX
KOHCTPYKLMAX MOPCKUX COOPYEHUI NPOEKTHAsi Mapka 6eToHa No BOAOHENPOHMLAEMOCTH AOMKHA BbiTb He
Huxe W4,

6
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Ta6nuuya 2 — Mapku 6eToHa Mo BOAOHENPOHULIAEMOCTH

Mapka 6eToHa Mo BogoHeNpPOHULI@eMoCTH NpY rpaiMeHTax Hanopa
TeMnepaTypa BoAbl, °C
<5 6—10 11—20 21—30
Ao 10 sknioy. W2 W4 W6 W8
Cs. 10 o 30 BKIItOM. W4 W6 W8 W10
Cs. 30 W6 W8 w10 W12

MpumMevyaHune — [ns KOHCTPYKUMIA C rpafMeHTOM Hanopa cBhille 30 cneayeT HasHauyaTb MapKy 6eToHa no
BogoHenpoHuyaemoctn W14 u Bhilue.

7.1.9 Cneayetr npegycMarpuBaTh LUMPOKOE NPUMEHEHUE A06aBOK NOBEPXHOCTHO-AKTUBHBLIX BELLECTB
(NCT, COO, C-3 n ap.), a TaKkke NPUMEHEeHUE TOHKOAMUCTIEPCHBIX MUHEPanbHbIX A06aBOK, oTBEYaloLmX Tpebo-
BaHUAM COOTBETCTBYIOLLIUX HOPMATUBHbBIX JOKYMEHTOB.

O6nactu pauuoHansHOro npuMeHeHus [ob6aBok aAnsg 6ETOHOB rMAPOTEXHUYECKUX COOPYXEHUN — COo-
rnacHo npunoxxexHuio B.

7.1.10 Mpu npeabsBneHun kK 6€TOHY COOpyeHui TpebOBaHMI K CONPOTUBIISIEMOCTU UCTUPAHUIO NOTO-
KOM BOAbl C BIEKOMbIMX HAHOCAMM USU CTOMKOCTM NPOTMB KaBUTaLMK Knacc 6eToHa No NPOYHOCTU Ha cxarue
JOIDKeH ObITb He Hke B25, mapka 6eToHa No MOpO30CTONMKOCTU — He Hke F300, mapka 6eToHa no Boao-
HENPOHMLIAEMOCTU — He Huxe WS.

7.1.11 Ona 3aMOHONMMYMBAHUSA CTHIKOB 31IEMEHTOB COOPHBLIX KOHCTPYKLMI, KOTOPbIE B MPOLIECCE IKC-
nnyatauuu MoryT noagBeprarbCsi BO3AENCTBUIO OTPULIATENBHBLIX TEMMNEPATYP HAPYXXHOTO BO3yXa UNu BO3AEN-
CTBMWIO arpeCcCMBHON BOAbI, CEAYET NPUMEHATL OETOHbI MPOEKTHLIX MapOoK NO MOPO30CTOMKOCTU U BOAOHE-
NPOHULAEMOCTMN HE HMXKE MPUHATBIX AN1S1 CThIKYEMbIX IEMEHTOB.

7.1.12 Knacc 6eToHa no NPOYHOCTU Ha CKaTUE U OCEBOE paCTsHKEHUE cneayeT NPMHUMAaTbL No Tabnuuam
3 1 4 B 3aBUCMMOCTHU OT 3HAYEHUIA PACYETHbIX CONPOTUBMNEHUI OETOHA, OnpeaeneHHbIX B COOTBETCTBUM C pas-
aenamu 8—10 HacTosALEro cTaHgapTa.

Tabnuya 3 — Knacc 6eToHa no NPOYHOCTU Ha cxaTue

HopmaTuBHbIE 1 pacueTHble conpoTusneHus betoHa, MMNa (kr/cm?)
Knace HopmaT/BHbIe 1 pacyeTHsie ConpoTUBrEHNs PacueTHble coNpoTUBIIEHNA ANA NPEAETIEHLIX
6eToHa Mo ANA NpedenkHbIX COCTOAHWIA BTOPO rpy Nkl COCTOAHWI NEPBoi rpynMbl
:go:):g:;z C(;ﬁzxfn gsszge PacTaxeHne ocesoe R, R,, ., CXaTHe 0ceBoe PacTaxeHue oceBoe R,
MPOYHOCTB) BeToH BeToH (NpuamenHan BeToH BetoH
R Ry sor BUBpPUPOBaHHBbIA yKaTaHHbIA npoyHocTy) R, BUGPUPOBaHHbIN yKaTaHHbIN
B5 5(35,7) 0,55 (5,61) 0,39 (3,98) 2,8 (28,6) 0,37 (3,77) 0,26 (2,65)
B7,5 5 (56,1) 0,70 (7,14) 0,58 (5,92) 4,5 (45,9) 0,48 (4,89) 0,39 (3,98)
B10 5(76,5) 0,85 (8,67) 0,78 (7,96) 6,0 (61,2) 0,57 (5,81) 0,52 (5,35)
B12,5 9,5 (96,5) 1,0(10,2) 0,95 (9,70) 7,5(76,5) 0,66 (6,73) 0,63 (6,42)
B15 11,3 (115) 1,15 (11,70) 1(11,2) 8,9 (91,0) 0,75 (7,65) 0,73 (7,45)
B17,5 13,0 (133,0) 1,27 (13,0) 1,23 (12,6) 10,3 (105) 0,83 (8,41) 8 (8,2)
B20 14,9 (152) 1,4 (14,3) 1,38 (14,1) 11,7 (120) 0,90 (9,18) 0,90 (9,15)
B22,5 16,7 (170) 1,50 (15,3) — 13,1 (134) 0,97 (10,0) —
B25 18,5 (189) 1,6 (16,3) — 14,5 (148) 1,05 (10,7) —
B27,5 20,2 (208) 1,7 (17,3) — 15,8 (161) 1,12 (11,4) —
B30 22,0 (224) 1,8 (18,4) — 17,0 (173) 1,2(12,2) —
B35 25,5 (260) 1,85 (19,9) — 19,5 (199) 1,3(13,3) —
B40 29,0 (296) 2,1(21,4) — 22,0 (224) 1,4 (14,3) —
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Tabnunya 4 — Knacc 6eToHa No NPOYHOCTU Ha pacTsKeHUe

HopmaTtuBHble 1 pacyeTHbIe conpoTUBreHWA 6eToHa npu oceBoM pacTsxeHun, MMa (kr/cm?)
Knacc GeToHa no npouHocTH HopMaTUBHbIE U pacyeTHbIe CONPOTUBREHUA | PacueTHble COMPOTUBMEHUS ANS Npeaens-
Ha pacTsxetme ANA npeferbHbIX COCTOSHMIA BTOPOIl rpy bl HbIX COCTOSHUI NepPBO#t rpy b
Rbfn, Rbt,ser Rb(
B, 0,8 0,8 (8,1) 0,62 (6,32)
B,1,2 1,2 (12,2) 0,93 (9,49)
B 1,6 1,6 (16,3) 1,25 (12,7)
B,20 2,0(20,4) 1,55 (15,8)
B 2,4 2,4 (24,5) 1,85 (18,9)
B, 2,8 2,8 (28,6) 2,15 (21,9)
B 3,2 3,2 (32,4) 245 (25,0)

7.1.13 Pac4eTHble conpoTuBeHus GETOHA ANS NPEAEnbHbIX COCTOAHUI NEPBOH rpynnbl R, U R,, CHWkKa-
I0TCS (MM MOBBLILLAKOTCA) NYTEM YMHOXEHMS HA KOI(PDULIMEHTLI yCroBuii paboTel 6eToHa vy, , yuuTbiBaloLne
BMTMAIHWE HA €ro NPOYHOCTb COMETAHMA HArpy3oK, pasnuyua B Bo3pacte 0eTOHa B KOHCTPYKLUUMU KO BPEMEHU
€€ Harpy>XeHus 9KCrnyaTaLuuoOHHbIMU Harpy3kamu u B BO3pacTte BeTtoHa, COOTBETCTBYIOLUEM €ro Kraccy no
MPOYHOCTU, pas3nMuns B NMPOYHOCTU BETOHA B COOPY)XEHUM U B KOHTPONBbHbLIX 00pa3syax, CXeMbl Harpy>XeHus,
rpagmeHTta gedopmauuii N0 Ce4EeHU0, PopMbl NONEPEYHOTO CEYEHUS, CROXHOIO HANPSHKEHHOrO COCTOSAHUA,
TUNa u pasMepoB KOHCTPYKLMIA, CTPOUTENbHBIX LUBOB, MHOTOKPATHOIO NMOBTOPEHUSI HArpy30K; CxeMbl, Koadhdu-
LUMEHTa U AUCNEPCHOCTU apMMPOBaHUs, ap. MakTopos. 3HaveHus koapuumeHToB ycnoeuii pabotbl 6eToHa
npuBeaeHbl B Tabnuue 5.

PacueTHble conpoTunieHnst 6eToHa Anst NpeaenbHbIX COCTOsHMIA BTOPOH rpynnbl R, M R, BBOAST B
pacyeT ¢ K0 ULMEHTOM yCrioBuit paboTbl 6ETOHA y,.= 1, 3@ UCKMIOYEHUEM CNY4YaEB, yKasaHHbiX B 11.1.2—
11.1.4,1291n12.13.

Tabnuya 5 — KoadhdpuuymeHT ycnosuii pabotel GeToHa

KoachcpuumeHT ycnoeuit paboTel 6eToHa

dakTopkl, 06ycnoBnuBaoLLe BeefeHne koadduLmeHTa ycnosuin paboTtbl GeToHa

oBommenme Snavienne
1 BETOHHLIE KOHCTPYKLMK
1.1 OcHOBHOe coYeTaHWe Harpy3oK 1 Bo3geicTauii Yot 0,9
1.2 Ocoboe coveTaHne HarpysoK 1 BO3LEACTBUIA ¢ y4eTOM CENCMUYHOCTH Yor 11

1.3 BHeLeHTpeHHO cxaTble aneMeHThl, He BOCTIpYHUMAalOLLME Hanop BOAbI
1 He noaBepXeHHbIe AeNCTBUIO arpeCcCUBHON cpefbl, paccuuThiBaeMble 6e3 Yoo 1,3
y4eTa ConpoTUBMEHUA PACTAHYTON 30HbLI CEYEHUS

1.4 [pyrue 6eTOHHbIE 3MeMeHThI - 1,0

1.5 BnusHue rpagueHTa pacTaruBaronx JedopMaLii No cevyeHunio Vi cornacHo 7.1.14

1.6 BrimsiHue popMbl NONEPEYHOro Ce4YEeHUA KOHCTPYKLNIA ' cornacHo 7.1.15

1.7 BrnMsinue CnoXHOro HanpsXXeHHoro cocToAHNA cornacHo 7.1.16,
Vs 7.1.17

1.8 Brniminue pasmepoB KOHCTPYKLMIA Yos cornacHo 12.9

2 YKene3o6eToHHbIe KOHCTPYKLMK

2.1 OCcHOBHOE codeTaHWe Harpy3ok v Bo3geicTeui Yo7 11

2.2 Ocoboe codeTaHWe Harpysok 1 Bo3geicTerin 6e3 ydeTa CeMCMUYHOCTH Yor 1,2
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KoachcbuumeHT yernosuii paboTsl 6eToHa
®dakTopkl, 06ycnosnusatoLye BBeAeHNE KO3 duLmeHTa ycrnosui paboTel GeToHa Vi
CrnoBHoe
3HaveHune
o6osHaveHue
2.3 Ocoboe coveTaHne Harpysok 1 Bo3feiCTBUIA C y4ETOM CEACMUYHOCTU:
- MpW pac4eTe anemMeHToB ¢ apMaTtypoi knaccos A-1, A-ll, A-Ill, Bp-I no Hop-
MasibHbIM CEYEHUAM; Yo7 1,3
- TO Xe C apMaTypoil Apyrux KNaccos; Vo7 1,2
- NPV pac4eTe 3M1eMEHTOB MO HaKIMOHHBIM CeYEHNAM Vor 1,1
2.4 BnusiHue Yucna psaoB apmarypbl Yos cornacHo 7.1.18
2.5 BnusiHne KosdduLmeHTa n UCNepcHOCTU apMUpoBaHus Voo cornacHo 7.1.19
2.6 BnusHve Heynpyroil paboTel 6eToHa pacTsAHYTON 30HbI Yor0 cornacHo 7.1.20
2.7 BnusHWe nnockoro Hanps)eHHOro CoCTOAHMA Npu AeACTBUU Hanpsxe-
o Yor1 cornacHo 7.1.21
HWIA pa3HoOro 3Haka
3 BeTOHHbIE W Xene306eTOHHbIE KOHCTPYKLUK
3.1 MHorokpaTHoe NoBTOpPEHUe Harpysku Yo12 cornacHo 7.1.22
3.2 BnusiHue Ha npoYHOCTL 6eTOHa CTPOUTENBHLIX LUBOB:
- cxaroro 6eToHa; Vp13 1.0
- pacTsiHyToro GeToHa Yor3 cornacHo 7.1.23
3.3 N HarpyxeHusi KOHCTPYKLM C-
BrnusaHue BospacTa 6eToHa KO BpeMeH py: PyKLMK 3K v cornacHo 7.1.24
nnyatauyuoHHsIMU Harpyakamu b4
3.4 BnivsiH1e pa3nuyuns B NPoYHOCTU BeToHa B KOHCTPYKLMU U B KOHTPOSb-
P P Py P Yois cornacHo 7.1.24
HbIX oBpasyax

MpumevyaHuna

1 MNpwn ofLHOBPEMEHHOM AEWCTBUM HECKONbKMX hakTopoB, BAMSIOWMUX Ha NPOYHOCTL 6eToHa, B pacyeT BBOAUTCA
npousBefeHne COOTBETCTBYHOLLNX KO3PDULIMEHTOB YCNOBUIA paGoTel, HO He MeHee v, = 0,45 1 He Gonee y, = 2,0.

2 KoaphnLUMEeHT v, ., y4UTLIBAETCA NMpK 060CHOBaHUN NPOYHOCTI MACCUBHBIX KOHCTPYKLUA, BO3BOAUMBIX B TeHe-
Hue opHoro roga u 6onee.

3 KoathpuumeHT vy, . yuuThIBaeTCs Npy 060CHOBAHMM NPOYHOCTM KOHCTPYKUWA, MUHUMaNEHBIA pasmep KOTOpbIX
cocTaBnseT He MeHee 1,5 m.

7.1.14 KoadhdhrumeHT ycnosuin paboTbl BETOHHBIX KOHCTPYKLMIA, YHUTLIBAIOLLMIA BIIUSTHUE HA MPOYHOCTb
pacTaHyToro 6eToHa rpagmeHTa gedopmManuii No cevueHunto, onpeaensaerca no opmyne

v,,3=1+hi, )

t
1 NnpuHUMaeTcs He Bonee Y,; = 2,
rae ¢ — napameTp, 3aBUCALLUIA OT Krnacca 6eToHa, ero CTPYKTYpbl, BMAXHOCTU U Ap. (DAKTOPOB;

h, — BbICOTa PACTSHYTO/ 30HbI CEYEHUs, CM, ONpeAeneHHas B NPEANONOXeHuM ynpyroi pa6otel Ge-
TOHa.

3HadeHun napameTpa ¢ crnegyeT OnpeaensaTb HA OCHOBAHUM IKCNEPUMEHTANbHBIX UCCneaoBaHuin. Ans
coopy>xeHui | u |l knaccoB Ha npegBapuTENbLHOM CTaAMKU NPOEKTMPOBaHUSA, a Ansa coopyxenui Il u IV knaccos
BO BCEX CryYasix napameTp ¢ 40nycKkaeTcs npuHMMarhb no Tabnuue 6.
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Tabnuya 6 — MapameTp ¢, 3aBUCALLMIA OT knacca beToHa

Krnacc 6eToHa no npo4YHoCTU

BS B7,5 B10 B12,5 B15 B20 B25 B30 B35 B40
Ha cxaTue

¢, cM 8,0 7,9 7,7 7,5 7,3 6,7 6,1 55 4,9 4,4

7.1.15 KoacbchmumeHT ycnosuii paboTbl GETOHHLIX KOHCTPYKLMIA, YYUTbIBAIOLLMIA BIIMSIHUE HA MPOYHOCTb
pacTaHyToro 6eToHa hoOpMbI UX NONEPEYHOIO CEYEHUS, ONpeaenseTca no popmyne

Yb4:1—/<(1—Y1 ), 2

b3
rae K — koapduumeHT, 3aBucaLmin ot opMbl CEYEHNSA U COOTHOLLIEHUS €0 pa3MepoB.

Ons NpAMOYronbHbIX, KPYrOBbIX, KPECTOBbIX CEY4EHUN, a TaKkXKe ANns TaBPOBbIX CEYEHUIN C MONKOW B CXKa-
TOMN 30He K= 0.
Ons KonbLeBbIX Ce4eHnin KoadpuumeHT K paBeH OTHOLLEHUIO pasMepPOB BHYTPEHHETO AMaMeTpa K Ha-
PY>XHOMY.
[ns TaBPOBbIX CEYEHWUI C MONKOW B PACTAHYTON 30HE, KOPOBUaTbIX M ABYTABPOBLIX CEYEHUIN KOIDPULIN-
eHT K criegyeT onpeaensthb:
b.—b

i

- npu A, 26 no opmyne

k=1t @)

- npu fh <6 — 1o HoMorpamme npunoxxexus I,
f

rae b, m h, — WwmpurHa 1 BbICOTa NONEPEYHOTO CEYEHUS PACTSHYTOMN NOMKM.

7.1.16 KoachbdunumneHT ycnoeui pabotbl 6€TOHA GETOHHbLIX KOHCTPYKLMIA, YYUTbIBAIOLLMIA BNUSHUE HA €r0
NMPOYHOCTb ABYXOCHOTO CIOXHOIO HAMPSXKEHHOTO COCTOSIHUA OnpeaensieTca no opmynam:
a) Npu AEeNCTBUM HaNPSXKEHUIA PA3HOro 3HakKa:
1) npu NpoBepKe NPOYHOCTU CXATOro BeToHa:

o R \|+
Vs = 1+(_1) (—b)] @
” [ AR
2) Npu NPOBEPKE NPOYHOCTU PaACTAHYTOro 6eToHa:
los\ [ Ry |
[ (SR

rae o, W o, — MaKCUMarbHbIE 1 MUHUMANBLHBLIE 3HAYEHNS IMaBHLIX HaNPshkeHni B 6eToHe, MMa;
R, v R,, — pacueTHble CONPOTUBMEHNS BETOHA Ha CKATUE U PACTSHKEHNE.

0) Npn AECTBMN HaNPSHKEHWIA 0AHOrO 3HaKa v, = 1,0.
7.1.17 KoachdbunumneHT ycnoeuin pabotbl 6€TOHA GETOHHbLIX KOHCTPYKLMIA, YYUTbLIBAIOLLMIA BIMSHUE HA €T0

NPOYHOCTb 0OBLEMHOr0 CINIOXKHOTO HAMPSHXKEHHOTO COCTOSHUSA, ONpeaensercs no popmynam:
a) NPW BCECTOPOHHEM CXaTWK:

Yb5=1+4(1—0c2)(01 ); ®)

10
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6) Npu ABYXOCHOM CXaTuM C pacTsBKEHUEM NO TPETLEN OCH:
1) Nnpu npoBepke NPOYHOCTU CxaToro 6etoHa — no opmyne (4);
2) npn NpoBepKe NPOYHOCTU pacTsAHyTOro 6eToHa:

el

B) NPU ABYXOCHOM PACTSDKEHUM CO CXKATUEM NO TPETLEW OCK:
1) npu NpoBepKe NPOYHOCTU CXAToro 6eToHa:

Vos = {1 + _(01|;|02) ](%)}_1; ®

bt
2) npu NpoBepKe NPOYHOCTU PacTAHYTOro 6eToHa — no cpopmyne (5),

rae o, — ko3thduuneHT achheKTBHON NOPUCTOCTU GEToHa,
G, — CpedHee No BENU4KUHE MaBHOE HanpskeHne, MMa.

Ona coopyxenuti | 1 Il knaccoB KOIMPMULIMEHT o, HAANEXKUT ONPEAENATL IKCNEPUMEHTANBHLIM NyTEM.
Mpu oTCYTCTBMM IKCNEPUMEHTANbHBIX aHHBIX KOIMMDULIMEHT o, AONYCKAETCA onpeaensThb no opmyrne

=05 (1 -%) ©)

b

W NpUHUMAaTh He MeHee a, = 0,15.

7.1.18 KoadphmumeHT ycnosuii paboTbl pacTsiHyTOro 6eToHa ene3o6eTOHHbIX KOHCTPYKUMIA, YUUTbIBA-
IOLLUIA BNUSIHUE CXEMbI apPMUPOBAHWSA, NPUHUMAETCS PaBHbIM:

- ¥,s= 1,0 — Npu ogHOPSAAHOM apMUPOBaHUK, a Takke Npn 06bIMHOM MHOTOPSAHOM, KOrAa paccTosiHue
Mexay psagaMu apMartypbl UM Mexay cTepxHamu B paay > 8d (d — anameTtp apmartypbl);

- Y5 = 1,2 — NpU MHOrOPALHOM apMMPOBAaHUM, KOTAA PACCTOSHUE MEXaY PAfamn apMmatypbl U CTepxk-
HAMM B psAay < 8d.

7.1.19 KoadbdpuumeHT ycrnosuii paboThl 6eTOHA LIeHTPanbHO PacTsHYThIX XKene306eTOHHbIX 3MEMEHTOB,
YUYUTBIBAIOLLNIA BNUSHUE KOSAPULMEHTA M AUCNEPCHOCTU apMUPOBAaHUSA, onpeaenseTcs no popmyne

2
Yb9:1+100M2\d ) (10)

rae  u — Ko3pULUMEHT apMUpPOBaHUA;
Es .

=Fb’

v

E_, E, — HavarbHble MOAYNW YNPYrocTn apMartypbl 1 6ETOHA NPU CKATUN 1 PACTSHKEHUM;
d — avameTp apMatypbl, MM.

Mpu 100 % < 0,05 cneayeT npuHumars v, = 1,0.

7.1.20 KoadpdpuumeHT ycnosuii paboTbl pacTaHyTOro 6eToHa ene3obeTOHHbIX KOHCTPYKLUMIA, y4UTbIBa-
IOLLMIA BNUAHME ero Heynpyroi paboThbl, onpeaensercs no opmynam:
- NPX OAHOPSAHOM apMUPOBaHMW PACTSHYTON 30HbI CEYEHUS, a TaKkxke NpU 06bLIYHOM MHOrOPAAHOM

(a+4d) (1)

Vpro=1+
¢

11
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M NpUHUMAaETCs He bonee
c+4d
Yb10=1+¥; (12)
ht
- PV MHOTOPSIAHOM AMCNEePCHOM apMUPOBaHUK, KOTIa paCCTOSTHUE MEXy psiAaMn apMaTtypbl U CTepX-
HAMK B pagy < 8d:
o+4d +3a"

Yoo = 1 + % (13)

t

1 NpUHMMAETCA He Bonee
Yooz 14 O AT AT (14)
hi
rae B hopmynax (13) u (14):
a — paccTosiHue OT PacTSAHYTON rPaHu CeYeHus1 A0 OCK OnmkaiLero psga pactTaHyTol apmaTtypbl;
a'" — paccrosiHue mexay psaamu apMarypsl;

1

C — napamertp, 3aBUCSILLMIA OT knacca 6eToHa, ero CTpyKTypbl, BIaXHOCTU 1 Apyrux caktopos (onpeae-
nserca no tabnuue 6);

h, — BbICOTa PACTAHYTOMN 30HbI CEHEHUS,

d, — AuameTp cTepKHen GrimxainLLero kK HeTPankLHOI 0cu psAaa apmatypbl.

Mpumedyanune — Npu onpeaeneqnn koapduLmeHTa v,,, paccmarTpusaeTca NpuBeAeHHoe cedeHune. Mpu aTom
Hanuune apMarypbl B CXKatoil 30He [oMyCKaeTCs He yYUTLIBATD.

7.1.21 KoadbcbuumeHT ycrnoewuii paboTbl pacTsiHyToro 6eToHa xene3o0eToHHbIX 3f1IEMEHTOB, Y4YUTbIBAIO-
LMIA BAUSIHWE NAOCKOr0 HanpsXXeHHOro COCTOSIHUA NPU AeCTBMU HaNPs>KeHU pa3Horo 3Haka, onpeaensierca
no cpopmyne

R _
Vo1 = [1 + Vb8 Vb10 (Z—mc) (_m, ser)] 1: (1)

mt b, ser

rae o

mc’

0, — rMaBHbl€ CXUMaIOLLME U pacTAruBaloLLIine HanpsXKeHns B GeToHe.

MPU ¥,5° ¥, 2 2 CNEAYET NPUHUMATD Y,,-Y,,, = 2,0.

7.1.22 KoahhuumeHT ycnosuit pabotbl GETOHA BETOHHBIX U XKENE306ETOHHbIX KOHCTPYKLUUMA, YYUTbIBAIO-
UM BNUSHUE UX MHOTOKPATHOTO Harpy>xeHus, onpeaensercs no copmyne

IgN .
Yb12=1y3_[m](113_yb12)’ (16)

rae N — 4MCrno LMKNOB HarpyXeHus;
Yy, — KOIPAMULMEHT YCNOBMIN paboTbl GETOHA NPU YNCE LUMKNOB HarpykeHuss N = 2-10°, KoTopble A0IK-

Hbl NPUHUMATLCA No Tabnuuam 7 u 8.

Tabnuya 7 — KoadpdpuumeHT ycnosuii paboTel 6eToHa

KoadhchuumeHTs! yeriosuil paboTel GeToHa y',,, NP MHOrOKpaTHO NOBTOPSAIOLLENCA Harpy3ke
CocTosHue GeToHa 1 KoachpuLMeHTe acCUMMETPUM LIKNa p,, paBHOM

N0 BNaXHOCTU
0—0,1 0,2 0,3 0,4 05 0,6 0,7 0,8
EcTecTBEHHOW BNAXHOCTU 0,65 0,7 0,75 0,8 0,85 0,9 0,95 1,0
BogoHachiweHHbIN 0,45 0,5 0,6 0,7 0,8 0,85 0,95 1,0

12
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MpuMmeyaHusa
1 KoathduuneHT y',,, ANs GETOHOB, KNacc KOTOPLIX YCTaHOBIIEH B Bo3pacTe 28 cyT, MPUHUMAETCS B COOTBETCTBUM

C 9KCMepUMEHTamMBHBIMU AaHHBIMU.
o, .
b,min
2 KoathpuuneHT p, paBeH p, = o, TA€0,,, 1O
‘max

b,min b,max

— COOTBETCTBEHHO HauMeHblUlee U Hanbonbluee Hanpsa-

XeHue B GeToHe B Npegenax LMKia U3MeHeHNs HarpysKku.

Tabnuya 8 — Yncno UMKNOB HarpyxeHus

MUWHMMarbHOe YNCIO LMKMOB HarpyxeHus N

min

npy koapULIMeHTe aCUMMETPUN LKNa p,

0,1 | 0,2 0,3 | 0,4 | 0,5 0,6 | 0,7 | 0,8 0,9
3-10° | 6-10° 10¢ | 2:10¢ | 310 6104 ‘ 210 | 2:10° 108

Mpu uncne unknos N, MeHee NpueeaeHHbIX B Tabnuue 8, cneayeT npuHuMaTh v, = 1,0.

7.1.23 [ns coopyxeHuii | u Il knaccoe koadhULMEHT YCroBKiA paboTkl pacTAHYTOro 6eToHa G6ETOHHbIX
N XKene3obeTOHHbIX KOHCTPYKLMIA, YYMTLIBAIOLIMI BNUAHME LUBOB GETOHMPOBAHUS, CneayeT onpeaensrbs Ha
OCHOBAHMUK IKCNEPUMEHTOB.

Ans coopyxeHuii | u Il knaccoB Ha npeaBapuUTENbHbIX CTaAMAX NPOEKTUPOBAHMSA, a AN coopyxeHuid |l
u IV knaccos — BO BCEX Cry4asix A0MyCcKaeTcs npuHumarsb vy, = 0,5.

[ns cxartoro 6eToHa BO BCEX Cryyasx crneayer npuHumMats vy, = 1,0.

7.1.24 KoachbduumeHTbl yenosuii paboTel O€TOHA, yUUTbIBAKOLIME BIUSAHUE pa3HULIbI B BO3pacTe 6eToHa
KO BPEMEHU HAarpy>XeHWsi KOHCTPYKLMI BKCMMyaTaUMOHHBIMKA HArpy3kamm ¢ BO3pacToM TBepaeHusi 6eToHa,
COOTBETCTBYIOLLMM €r0 Kraccy no nMpoYHOCTM Ha CXaTue Unu pacTtskeHue, Ana coopyxenwuii | u |l knaccos
onpeaensioTcsa 3KCNepUMEHTankLHO, a NPU OTCYTCTBUU SKCNEPUMEHTArbHBIX AAHHBLIX U ANns coopyxeHui Il n
IV knaccoB nNpuHUMaTCs no Tabnuue 9.

Tabnuya 9 — KoappuumeHT yenosuii paboTel GeTona

KoahduumeHty,,,

BospacT 6eToHa ko BpeMeHun

NP1 CXaTun AN paioHoB

HATPYXEHUA, To €O cpeHeroAoBoM TemMnepaTypoi ¢ oTpULaTeNBHON cpeaHEerofoBo Npy pacTakeHm
HapyxHoro Bo3ayxa 0 °C U Bbllle | TemnepaTypol HapyXHOro Boaayxa
0,5 1,0/0,9 1,0/0,9 1,0/0,9
1,0 1,11,0 1,05/1,0 1,05/1,0
2,0 1,15/1,1 1,10/1,05 1,10/1,05
3,0 u 6onee 1,2011,15 1,156/1,10 1,15/1,10

MpumedaHne — B uncnutene npuBeAeHb! 3Ha4EHNUA KOSDHUUMEHTOB v,,, MPK Bo3pacTe GeToHa KOHTPONb-
HbIX o6pasuos 180 cyT, B 3HameHaTene — npu BozpacTe 6eToHa 360 cyT.

KoadhcpuumeHT ycnosuit pabotel 6eTOHA, yUUTbHIBAIOWMI Pa3Nu4Me B NPOYHOCTU BGETOHA COOPYXKEHUSA 1
GeToHa KOHTPONbHLIX 06pas3L0B, NPUHUMAETCA PaBHLIM:

- Y15 = 1,0 — Npn MExaHU3MPOBAHHOM M3rOTOBJIEHUM, TPAHCNOPTUPOBAHUM 1 Nofa4ve GETOHHOI cMecH C
pacnpeaeneHneM u ynnoTHEHUEM py4HbIMU BUOparopamu;

* Yp1s = 1,1 — NPV aBTOMATU3NPOBAHHOM NPUTrOTOBIEHM GETOHHON CMECH, MOMHOCTBIO MEXaHU3UPOBAaH-
HON TPAHCMOPTUPOBKE, YKMAAKE U YIITOTHEHUN.

7.1.25 HayanbHbIii MOAYNb yNpyroctu 6eToHa €CTECTBEHHOrO TBEPAEHUS MACCUBHBIX KOHCTPYKLMIA NpH
cxaTun 1 pactskeHumn E, cneayet npuHumars no tabnuue 10.

Mpu ocaake koHyca 6eToHHON cmecu (Mpu BUOpUpoBaHum) cebiwe 16 cM cneayer NPUMEHSTb JaHHbIe
cornacHo [5] (rabnuua 10).
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= Tabnwuua 10 — Moaynu ynpyroct 6eToHa Npu CxXaTUn U PacTHKEHUM

HavanbHble MoAyniu ynpyrocT 6eToHa npu CKaTiuu i pacTaxeHUu E,_ 107 MMa (krc/em?),

C:.,Z?.,T,,Zﬁﬁﬂgz? OCZQ:SHILOOHJ “ pl\ﬁ;\l;c;v;)mkij;::gro Apy knacce 6eTOHa MO MPOYHOCTU Ha CKaTue
HOW cmecH cMeck, M SanornHuTens, M B5 | B75 | B10 | B125 | B15 | B175 | B20 | B225 | B25 | B275 | B30 | B35 | B4D
40 230 | 280 |310 |335 |355 |370 |385 |395 |410 |420 |430 |445 |460
(235) | (285) | (315) | (340) | (360) | (380) | (395) | (405) | (420) | (430) | (440) | (455) | (470)
4 80 260 | 300 | 340 |365 |385 |400 |415 |425 |435 |445 [450 |465 |[475
Menee (265) | (305) | (345) | (375) | (395) | (410) | (425) | (435) | (445) | (455) | (460) | (475) | (485)

¢10c—¢°'1°0925S d 1001

120 285 | 330 | 365 |270 |405 |420 |435 |445 |455 |465 |47,0 |485 [495
(290) | (340) | (375) | (275) | (415) | (430) | (445) | (455) | (465) | (475) | (480) | (495) | (505)

19,5 | 24,0 27,0 29,5 31,5 33,0 34,5 36,0 370 | 380 |395 |[410 |[425

40 200) | (245) | 275) | (300) | (320) | (335) | (350) | (365) | (380) | (385) | (405) | (420) | (435)
Bu6pMpoBa- 80 225 | 280 [300 |325 |345 |360 |375 [390 [400 (410 |420 |440 |455
Hie 4—8 (230) | (285) | (305) | (330) | (350) | (370) | (380) | (400) | (410) | (420) | (430) | (450) | (465)

245 | 29,0 32,5 350 |37,0 385 |400 |410 |420 |430 |[440 |455 |465

120 (250) | (295) | (330) | (355) | (380) | (395) | (410) | (420) (430) | (440) | (450) | (465) (475)
40 13,0 | 16,0 18,0 21,0 23,0 25,5 27,0 28,5 30,0 31,5 32,5 34,5 36,0
(135) | (165) | (185) | (215) | (235) | (260) | (275) | (290) (305) | (320) | (330) | (350) (365)
816 80 15,5 | 19,0 22,0 24,5 26,5 28,5 30,0 31,5 33,0 34,0 35,0 36,5 37,5
(160) [ (195) | (225) | (250) | (270) | (290) [ (305) | (320) (335) | (345) | (360) [ (370) (385)
120 175 | 21,5 24,5 27,0 29,5 31,0 32,5 34,0 35,0 36,0 37,0 38,0 39,0
(180) | (220) | (250) | (270) | (295) | (315) | (330) | (345) | (350) (365) | (380) | (390) [ (400)
Bnonb cnoes 6eToHUpoBaHUsA
40 205 | 25,0 28,0 30,0 32,0 33,0 35,0 36,0 37,0 38,0 39,0 40,5 .
— (210) | (255) | (285) | (310) | (325) | (340) [ (355) | (365) (375) | (385) | (400) [ (415)
80 23,0 | 27,0 30,5 33,0 35,0 36,5 38,0 39,0 40,0 41,0 42,0 44,0 .
- (235) | (275) | (310) | (335) | (350) | (375) | (390) | (400) (410) | (420) | (430) | (450)
YkaTtka
Monepek cnoes 6eToHMpoBaHUSA
40 16,0 | 18,5 20,5 22,0 23,5 25,0 26,0 27,0 28,0 29,0 30,0 31,5 i
— (165) | (190) | (210) | (225) | (240) | (255) | (265) | (275) (285) | (295) | (305) [ (320)
L 80 18,0 | 20,5 22,5 24,0 25,5 27,0 28,0 29,5 30,5 31,5 32,5 34,0 .

(185) | (210) | (230) | (245) | (260) | (275) | (285) | (300) | (310) | (320) | (330) | (345)
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Mpu pacuyete Ha NPOYHOCTL U NO AedopmMaLnAM TOHKOCTEHHbIX CTEPXKHEBbIX WU MNIAUTHLIX 3NIEMEHTOB
MoAaynb ynpyroctu 6eToHa cneayet BO BCex Cnyyasx npuHumars no tabnuue 10 kak ans 6eToHa ¢ makcumarnb-
HbIM AMaMETPOM KPYNHOro 3anonHutensa 40 Mm 1 0cagkon KoHyca, pasHon 8 cm u bonee.

Moaynb ynpyroctu 0eTOHOB, NOABEPTHYTLIX ANA YCKOPeHus TBepAeHusa Tennoson obpaboTke npu ar-
MOCEepHOM AABNEHMU UMK B aBTOKNABax, CNeayeT NPUHUMATh Mo AKCNEPUMEHTANbHbLIM AAHHbLIM.

Mogaynb casura G6etoHa G, cneayer NpuHMMaTh pasHbim 0,4 E,.

HavanbHbii kKoadduumeHT nonepevyHon gedopmaummn (koadpduuyueHT MNyaccoHa) v NpuHUMaeTca pas-
HbIM:

- ANS MacCUBHbIX KOHCTPYKUM — 0,15;

- AN CTEPXXHEBLIX U NAUTHBLIX KOHCTPYKUMn — 0,20.

7.1.26 MNOTHOCTL TAXKENOro 6ETOHA NPKU OTCYTCTBUM OMbITHLIX JAHHbIX 40NYCKAETCA NPMHUMAaTL Mo Tab-
nuue 1.

Tabnuya 11 — MNnotHocTb 6eToHa

CpeaHsAS NNoTHOCTL GeToHa p, I/CM®, NP MaKCUMaIbHOW KPYMHOCTU 3aNofnHUTENS, MM
MNoTHOCTL 3anonHuTens, r/’cm®
10 20 40 80 120
2,60—2,65 2,26 2,32 2,37 2,41 2,43
2,65—2,70 2,30 2,36 2,40 2,45 2,47
2,70—2,75 2,33 2,39 2,44 2,49 2,50

7.2 TpeGoBaHuA K apmaTtype

7.2.1 Ansi apMupoBaHus »ene3o6eTOHHbIX KOHCTPYKLMIA TMAPOTEXHUYECKMX COOPYXXEHUI CneayeT npu-
MEHSTb apMaTypHYIO CTanb, OTBeYaloLylo TpeboBaHMAM COOTBETCTBYIOLMX FOCYAAPCTBEHHBIX CTaH4apTOB
UNU YyTBEPXAEHHbIX B YCTAHOBMEHHOM MOPSAAKE TEXHUYECKUX YCNOBUIA U NPUHAANEXAaLLYo K OAHOMY U3 cne-
AyoLWmnX BUAOB:

a) CTepXXHeBas apmarypHas cransb:

1) ropsadekaraHas — rnagkas knacca A-1, nepnogunyeckoro npodunsa knaccos A-1l, A-1l1, A-IV n A-V;

2) TEPMUYECKM N TePMOMEXAHUYECKN YNPOYHEHHAA — nepuognyeckoro npoduns knaccos AT-1IIC,
AT-IVC n AT-VCK; ynpoyHeHHas BbITS>XKON knacca A-lliBs;

0) NpoBONoYHaA apMaTypHas ctans:

1) XOonoAHOTAHYTasi NPOBONOKa 00bIKHOBEHHAs — nepuoanyeckoro npoduns knacca Bp-l.

Onsa 3aknagHbix Agetanen u CoeAuHUTENbHbIX HAKNaaoK cneayer NPUMeHsTb, Kak NPaBuo, NPoKaTHyIo
yrnepoaucTyo ctanb. Mapku apmaTypHOU cTanu anst apMMpOBaHUS »ene3o0EeTOHHbIX KOHCTPYKLUIA, B 3aBUCH-
MOCTU OT YCIIOBUI UX paboTbl U CPEeAHEl TemnepaTypbl HapYXXHOTo BO3ayxa Hanbonee xonoAHOW NATUAHEBKN
B panoHe CTPOMTENLCTBA, CNeAYET NPUHUMATL MO AENCTBYIOLMM HOPMAaTUBHBLIM AOKYMEHTAM C y4eTOM [6].

ApmartypHyto ctanb knaccos A-lliB, A-IV n A-V pekomeHayeTCs NPUMEHATL AN NPeaBapUTENLHO Ha-
NPSKEHHBIX KOHCTPYKLUUNA.

7.2.2 HopmaTtuBHbIE U pacyeTHble CONPOTUBNEHUA OCHOBHbLIX BUAOB apMaTtypbl, NPUMEHAEMON B Xere-
306ETOHHBIX KOHCTPYKLMAX MMAPOTEXHUHECKUX COOPYXEHUIN, B 3aBUCUMOCTU OT KIlacca apMartypbl JOMKHbI
nNpUHMMAaTLCS No Tadnuue 12.
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Ta6nuya 12 — HopmMaTuBHbIE U pacHeTHbIE COMPOTUBNEHNS apMaTypbl

PacuyeTHble CONPOTUBNEHUS apMaTypbl AN NpeAenbHbIX

HopmaTuBHbIe conpoTBneHns COCTOSAHMIA NepBoii rpynnel, MMa (krc/cm?)
pacTAXeHNIo N pacyeTHbIe comnpo-
TUBNEHNS PaCTAXEHNIO apMaTyphbl aCTSKEHUIO
Bua v knacc apMaTypel P pMaTyp P
ANS npeAenbHbIX COCTOAHMIA .
BTOpOU rpynnel, MMa (krc/cm?) y nonepe4Hou cxatuo R
npogorkHoit R, (XOMyTOB, OTOTHY-

sn, " s ser

ThIX CTepxHen) R,

CTepxHeBas apMartypa

Knaccos:
Al 235 (2400) 225 (2300) 175 (1800) 225 (2300)
Al 295 (3000) 280 (2850) 225 (2300) 280 (2850)
A-lll gnametpoM, MM

6-8 390 (4000) 355 (3600) 285 (2900) 355 (3600)
10—40 390 (4000) 365 (3750) 290 (3000) 365 (3750)
A-IV 590 (6000) 520 (5200) 405 (4150) 400 (4000)
AV 785 (8000) 680 (6950) 545 (5550) 400 (4000)
YNpo4HeHHas  BbITSX-

kol knacca A-lllB ¢ koH-

Tporem

::Ep""‘e”"'“ v yRnnre- 540 (5500) 490 (5000) 390 (4000) 200 (2000)
TOMbKO YANMHEHWIA 540 (5500) 450 (4600) 360 (3700) 200 (2000)
MpoBoroyHas apmary-

pa knacca Bp-l guame-

TPOM, MM

3 410 (4200) 375 (3850) 270 (2750) 375 (3850)

4 405 (4150) 365 (3750) 265 (2700) 365 (3750)

5 395 (4050) 360 (3700) 260 (2650) 360 (3700)

MpuMeyaHusa

1 B cBapHbIx Kapkacax Ans XoMyToB U3 apmatypbl knacca A-lll, auameTp KoTopbix < 1/3 AuameTpa NPoAOIbHbIX
cTepxHeit, R, paBHo 255 MIMa (2600 krc/cm?).

2 lNpw OTCYTCTBUM CLENNEHNA apMaTypel ¢ 6ETOHOM R paBHO HyrIO.

HayanbHble MOZIYNK YNPYrocTu 6eTOHOB, NoNy4YaeMbIX U3 NUTLIX (CAMOYNNOTHAOLWUXCS) GETOHHbIX CMe-
ceii, cornacHo [5] cneagyet npuHuMartb Ha 15 % Huxe.

Mpu pacyeTte apMartypbl NO MaBHbIM PACTAMMBAIOLMM HANPsHXKeHNAM (Bankn-CTeHKW, KOPOTKUE KOHCONM
M [p.) PacYETHbIE CONPOTMBIIEHUS apMaTypbl crieqyeT NPpUHUMAaThL Kak AN NPOAONbHOW apmarypbl Ha Aen-
CTBME U3rnbaioLLero MoMeHTa.

Mpu Hagnexallem 060CHOBaHUM ANst XKene300€TOHHbIX KOHCTPYKLUUIA TMAPOTEXHUYECKNX COOPYXEHUN
OMyCKaeTCsA NPUMEHSITb CTEPXKHEBYIO M NMPOBOMOYHYIO apMaTypy Apyrmx Knaccos; MX HOPMATUBHbIE U pac-
YeTHble XapakTepUCTUKU crneayeTt NPUHUMATb N0 HOPMATUBHBLIM JOKYMEHTaM.

7.2.3 KoathdpuumeHTb! yCnosuii paboTbl HEHANPAraeMoun apMatypbl cneayer NpUHMMarb no Tabnuue 13,
a HanpsiIraeMol apmMaTypbl — N0 HOPMaTUBHBLIM JOKYMEHTaM.

KoadhdmumeHT ycnosuit paboTtel apMatypbl NpU pacdeTe no npeaesibHbIM COCTOSIHUAM BTOPOR TPynnbl
NPUHUMAETCS PaBHbIM €UHULIE.

16
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Tabnuya 13 — KoadpumuymeHTsl ycrioBuid paboTel HeHanpsraemMol apmaTypsl

dakTopbl, 06ycnoenusawLve BBegeHWe KOIDDULIMEHTOB YCIOBUIA KoadppuLeHTs! yerosuit padoTkl apmaTypel
paGoTLl apMaTyph! YcnoBHoe o6o3HaveHne 3HaveHue
MHorokpatHoe NoBTOpeHWe Harpy3ku Yo cornacHo 7.2.4
»Kene3o6eToHHbIE 3NEMEHThI Yo 1,1
CTranexene3o6eTOHHbIE KOHCTPYKLUMK (OTKPLIThIE U NMOA3EMHbIE) Y 0,9

MpumMmedaHue — lNpu HANMUYMM HECKOSBKUX (haKTOPOB, [ENCTBYIOMX OAHOBPEMEHHO, B pacyeT BBOAUTCS
Npou3BefieHne COOTBETCTBYIOLUX KO3 PULIMEHTOB YCroBUii paboThbl.

7.2.4 PacyeTHble COMPOTUBIEHUS HeHanpsaraeMoi CTep)KHEeBOW apMartypbl MpyU pacyeTe Ha BbIHOCMHU-
BOCTb CreflyeT onpeaensTs no gopmyne

R’s =Ys1Rs’ (1 7)
rae y,, — KoahpuLUMEHT YCnoBuit paboTel apMaTypbl, ONpeaenseMbli no dopmyne

Y g .
o = 3,25—[W] (3,25-v,) (18)

U npuHUMaemsli He Gonee y_, = 1,0,

rae y',— KO3MPULMEHT YCnoBnii paGoTbl apMaTypbl NPU YMCHE LMKIOB HarpykeHus N = 2-10°.

3HaueHus y'  onpeaensoTca:
- Anga apmarypsbl knaccos A-l, A-1l u A-lll no dpopmyne

{ 1’8nunsnc
VoS wmm (19)
[1-p.{1-—

rae m, — KO3(PULMEHT, yHUTLIBAIOLLIMI KNACC apMaTypbl, NPUHUMAaeMbIi no Tadbnuue 14,
M, — KO3MDULINEHT, yUUTLIBAIOLLMIA IMAMETP apMaTypbl, NPUHUMAaEMbIn no Tabnuue 15;
M, — KO3PULIMEHT, yUUTbLIBAIOLLMIA TUM CBAPHOTO CThIKA, NPUHMMaEMBbIi no Tabnuue 16;
p, — KOIDULMEHT aCUMMETPUU LIUKNA, p, = Os,mlnlos,max’ raec, Mo, .

wee u HanbonblLuee HanpsHKeHUs1 B pacTsIHYTON apMarype;
- ANA Apyrux Knaccos apmMarypbl — no [6].

— COOTBETCTBEHHO HAUMEHb-

Tabnuya 14
Knacc apmarypsl KoadhpnumeHT v,
Al 0,44
A-ll 0,32
A-lll 0,28

17



rOCT P 55260.1.3—2012

Tabnuya 15

OuameTp apmaTtypbl, MM Lo 20 30 40 60 n 6onee
KoadppuyneHt n 1 0,9 0,85 0,8

MNpumed aHue — [ns NpoMexyTo4HbIX 3HaYeHUi AnameTpa apMaTypbl 3Ha4eHe koadpduLmenTa 1, Npu-
HUMaeTCs No NUHENHO MHTepNoNALMY.

Tabnuya 16

Tun cBapHOro coefUHEHUs CTepPXHEBOI apmaTyphbl KoadbcbuLmeHT 0,

1 KoHTaKkTHO€e CThIKOBOE TUMOB:
- KC-M (¢ MexaHU4ecKoit 3a41CTKOR); 1,0
- KC-O (6e3 MexaHM4eCcKOMN 3a4MCTKH) 0,8

2 CThIKOBO€, BbINOMHEHHOE BaHHLIM CNOCOBOM O4HOSMEKTPOHHOW CBapKWU Ha CTanbHOW Nog-
Knagke npu ee gnuHe:

- 5 1 Gonee ANaMETPOB HAUMEHBLLLENO U3 CTLIKYEMbIX CTEPXKHEI; 0,8
- 1,5—3 AnamMeTpa HauMeHbLLEro U3 CThIKYEMbIX CTPEXHEN 0,6
3 CTbIKOBOE C NapHEIMU CUMMETPUYHBIMU HaKNnagKkamm 0,55

MpuMmevyaHne — [AnA apmaTypsl, HE UMEIOLLE CBapHbLIX COefUHEHUN, 3HauYeHne Ko3thdhULIMeHTa 1 NpUHK-
MaeTcsl paBHbIM e4MHULIE.

$opmyna (18) cnpaseanusa npu N < 2:108,

Mpu yncne umknos Harpyxenus N = 2:10° crnieayet npuHuMaThb y_ =y',.

PacTtsaHyTas apmartypa Ha BbIHOCNMBOCTb HE NPOBEPSAETCA, eCnu KOIhDULIMEHT v’
copmyne (19), 6onbLue 1,0.

7.2.5 Pac4yeTHble CONPOTUBINEHUSI apMaTypbl Npu pacyeTe Ha BbIHOCAMBOCTb NPEABapPUTENbLHO Hanps-
YKEHHbIX KOHCTPYKLWIA ONpeaensaioTca N0 HOPMAaTUMBHLIM JOKYMEHTaM.

7.2.6 Moaynu ynpyroctv HeHanpsiraeMon 1 CTepXXHEBOM HaNPAraeMon apMaTtypbl NPUMHUMAIOTCA MO Tab-
nuue 17, a apmatypbl APYrMX BUAOB — MO HOPMATUBHBIM JJOKYMEHTaM.

onpeaenseMsli No

s1?

Tabnuya 17
Bug apmatypbl Knacc apmartypbl Mogaynb ynpyroctu apmatyphbl
CrepxHeBas A-l, A-ll 210 (2100)
A-ll 200 (2000)
A-lV, A-V 190 (1900)
A-lllB 180 (1800)
ApmMaTypHasi nposoroka Bp-I 170 (1700)

7.2.7 Mpu pac4yeTe ene3ob6eToHHbIX KOHCTPYKLMI TMAPOTEXHUYECKUX COOPYXEHUIA Ha BBIHOCIIMBOCTb
Heynpyrue gecopmaummn B CXaToi 30He 6ETOHA CneayeT yuYnTbiBaTb CHUXKEHMEM MOAYMSA YyNpyroctu 6eToHa,
NpUHUMan KO3PPULUNEHT NpuBeaEHMA apmaTypbl k 6eToHy v’ no Tabnuue 18.

Tabnuya 18
Knacc 6eToHa no NPoYHOCTW Ha cxaTtue B15 B20 B25 B30 B35 B40
KoadpdmumeHT npuseaeHuns v’ 25 23 20 18 15 10

18
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8 KOHCTpPYKTUBHbIE TpeboBaHUA

Mpu NpoeKTUPOBaHMM KOHCTPYKLMM, UCMbITHIBAIOLLUX TEMMEPATYPHbIE U BNAXXHOCTHLIE BO3AENCTBUS,
Ansi npeaoTepalleHus TpewmHoobpasoBaHua HeoOxoAUMO NpeaycMaTpuBaTh CneayloLme KOHCTPYKTUBHbIE
PeLUeHUA U TEXHONOTMYeCckne MeponpuaTUs.

KOHCTPYKTUBHbIE peLueHus:

- BbIGOp Hanbonee pauMoHaNbLHOWM KOHCTPYKLUMN B AAHHLIX NPUPOAHLIX YCNOBUSAX;

- pa3peska KOHCTPYKLUMWU NOCTOSAHHBIMU U BPEMEHHBIMW TEMMEPaTYPHO-YCaA0YHbIMU LUBAMM;

- YCTPOWCTBO TENNON30NSALMU HA HAPYKHBIX OETOHHBIX MOBEPXHOCTAX;

- NPUMEHEHNE NpeaBapUTENbLHO HaNPSHKEHHOW apmaTypbl (ANs1 TOHKOCTEHHBIX KOHCTPYKLIMI).

TexHONornyeckne MeponpuATUS:

- CHWXEHWE TENNoBblAENeHUs 6eToHa NyTEM NPUMEHEHUS HU3KOTEPMUYHbBIX MApOK LEMEHTa, YMEHb-
LUEHMS1 pacxoja LeMeHTa 3a CYET UCMONMb30BaHUA BO3JYXOBOBMNEKAIOLUMX U NnacTuuuympytowmx fo6asok,
30Mbl-yHOCa U Ap.;

- perynupoBaHue TeMmneparypbl OETOHHbIX CMECEN;

- MakcuManbHoe paccenBaHue HadarnbHOW TENMOTLI U 3K30TepMuUK 3a CHET Hanbonee BLIFOAHOMO Cove-
TaHus BbICOTbI APYCOB 6ETOHNPOBAHMA U MHTEPBAIIOB MeXaY YKNaaKon ApyCcoB nNpu 3agaHHOW UHTEHCUBHOCTHU
pocTa COOPYXKEHUS;

- perynupoBaHne TEMNEPATYPHOTO U BIAXHOCTHOIO PEXMMOB MOBEPXHOCTEN BETOHHBLIX MacCMBOB AN
3aLLUTLI 3TUX NMOBEPXHOCTEN OT pe3kux konebaHui Temneparypsl Cpedbl U COXPaHEHUS B TENNOE BPEMSA roaa
BO BMAXXHOM COCTOSIHUM C MOMOLLIbIO MOCTOSIHHOW UM BPEMEHHOW TENMOU3ONALMU UK TENNOrMA POU3ONALIK,
MONMBKM BOAOW, YCTPOMCTBA LLIATPOB C KOHAULMOHUPOBAHWEM BO3ayXa U T. M.;

- NPUMEHeHne TPyBHOro oxnaxaeHnst 6ETOHHON KNagKu;

- NOBbILLEHNE OAHOPOLHOCTM BeToHa, 0becneyeHune ero BLICOKOW PacTsXXMMOCTH, NOBLILLEHWE npeaena
NPOYHOCTM HA OCEBOE PACTSIKEHUE;

- 3aMblkaHUe CTaTUYECKM HEONPEAENnUMBIX KOHCTPYKLMA, 8 TAKKe OMOHOMMYMBAHME MACCUBHBLIX KOH-
CTPYKUMIA Npu Temnepartypax 6eToHa, 6riu3kux K €ro MMHUMArbHbLIM JKCMyaTauMoHHLIM TEMNEpaTypam.

8.1 NNoCcTOsAHHBbIE U BpeMEHHbI€ WBbI

8.1.1 Ansa npegotBpalleHns 06pa3oBaHnA TPELMH NN YMEHbLUEHNS UX PACKPbITUSAA B MOHOMUTHbIX Be-
TOHHBIX U Xene3006eTOHHbIX COOPYXEHUSIX He0GX0AMMO NpeaycMaTpuBaTh MOCTOSIHHbIE TEMNEPaTyPHO-yca-
[JOYHbIE LUBbI, @ TAKXKEe BPEMEHHbIE CTPOUTESbHbIE LUBbI.

MocCTOsHHBIE LIBLI JOMKHBLI 06€CneYnBaTh BO3MOXKHOCTb B3aUMHBLIX NEPEMELLEHUI YaCTEN COOPYXKEHUS,
Kak B npoLecce CTPOUTENLCTBA, Tak U B NpoLiecce akcnnyartauun. BpemeHHble CTpoUTENbHbIE LUBbI JOSDKHbI
obecneunBarb:

- CHWXEHUe TeMNepaTypHO-yCa04HbIX HaNpsxeHui B 6eToHe B Npouecce BO3BEAEHUS COOPYXEHUN;

- CHW)KEHUE YCUIMMI, Bbi3BaHHbIX HEPABHOMEPHON 0CaAKON YacTel COOPYXEeHWN B CTPOUTENbHbLIN ne-
puoa;

- cobnioaeHne TpebyemMoii MUHTEHCUBHOCTU paboT NO BO3BEAEHUIO COOPYXKEHUS;

- YHUMKALWIO apMUPOBAHHBIX KOHCTPYKLMIA, onany6ku, COOPHbIX 9N€MEHTOB U T. M.

8.1.2 T10CTOSAIHHbIE LUBLI B COOPY>KEHUSAX MOTYT BbINOMHATLCS CKBO3HLIMW UMW B BUAE HAAPE30B MO Mno-
BEPXHOCTAM, MOABEPKEHHbLIM 3HAYUTENBHLIM KOonebaHusaM TeMneparyphl.

PaccTosiHne Mexay noCTOAHHBIMW M BPEMEHHBIMU LLIBAMU CMEAYET Ha3Ha4YaTb B 3aBUCUMOCTU OT KIu-
MaTUYECKUX U FEONOrMYECKMX YCIOBUIA, KOHCTPYKTUBHBIX OCODEHHOCTEI COOPYXEHWI, NOCeA0BaTeNbHOCTU
npouseoacTea pabot u T. n.

B yacTax MacCUBHBIX MOHOMUTHBIX U COOPHO-MOHOMUTHBLIX COOPY>KEHUI, KOTOPbIE MOABEPKEHbLI 3HAUU-
TernbHbIM KoneGaHusam Temnepatypbl U NepeMeLLleHUs KOTOPbIX 3aTPYAHSIOTCA CBA3bIO CO CKamnbHbIM OCHO-
BaHMEM unu ¢ GETOHOM BHYTPEHHUX YacTEN COOPYKEHUS, PACCTOSIHUSA MEXay TEMNepaTypHO-yCaa0uHbIMK
LBaMu ONpPeaensioT pacyeToM B COOTBETCTBUM C 12.

8.1.3 insi COOPHO-MOHOMUTHBIX KOHCTPYKLMIA HE0OBX0AUMMO NpeaycMaTpuBaTh MEpPONpUSATUS, obecneyu-
BalOLLMe HaANeXaLlyo CBSI3b NO NOBEPXHOCTAM KOHTaKTa Npu OMOHOMMYUBAHUU KOHCTPYKLIMIA.

8.1.4 [nsA yMeHbLUEHUS TEMNEPATYPHO-YCAA0UYHbIX HANPSHKEHUIA, a TaKXe BIMAHUA HEPaABHOMEPHbLIX
0CagoK OCHOBAHWS JOMYyCKAETCs yCTpaumBaTb BPEMEHHbIE paCLUMPEHHbIE LUBbI, 3anonHsaeMble 6eTOHOM (3a-
MblKatoLue Gnoku) nocne BbipaBHMBaHUA TEMMNEpPAaTYp 1 cTabunusauum ocaaok.
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8.2 MpoaonbHOe M nonepeyHoe apMUpoOBaHUe

8.2.1 B MacCMBHbIX »ene3o0EeTOHHbIX ANEMEHTax rMapoTEXHUYECKUX COOPYXKEHUIA, pasmepbl KOTOPbIX
npesbILIAOT TpebyeMble Mo pacyeTy U HazHayYeHbl MO KOHCTPYKTUBHBLIM UMM TEXHONOMMYECKUM COOBpaXeH!-
AM, @ B 06aenkax ruapoTexXHUYECKUX TYHHenen — BO BCEX CIyYasix MUHUMAIbHbIA NPOLEHT apMUPOBAHUA HE
HOPMUPYETCSH U cevYeHne paboven apmaTypbl Ha3HA4YaeTCsl B COOTBETCTBUM C PaACHETOM.

Mnowanb cevyeHnsa npoaonbLHON apmaTypbl OCTanbHbIX Xene306€TOHHbIX S1IEMEHTOB JOMKHA NPUHU-
mMaTbcA He MeHee 0,05 % OT nnowaan pacHeTHoOro ceveHus BetoHa.

8.2.2 PaccTosiHue B CBETY MeXAy apMaTypPHbIMU CTEPXHSMU MO BbICOTE W LUUPUHE CEYEHUA AOMKHO
obecneunBaTb COBMECTHYI paboTy apMartypbl ¢ GETOHOM M Ha3HayaTbCsA C y4eTOM yaoOCTBa yknaaku u
YNNOTHEHNSA GETOHHON CMECH.

B MaccuBHbIX xene306eTOHHbIX KOHCTPYKLMAX PACCTOAHUA B CBETY MeXAY CTepkHsAMMU paboueli apma-
TYPbl NO LUMPUHE CEYEHUSA ONPEAENAOTCA KPYMHOCTLIO 3anonHutensi 6eToHa, Ho He MeHee 2,5 d, rae d — aua-
METp apMarypbl.

8.2.3 TonwwmHy 3aWwuTHOrO cnost 6eToHa crneayeT NPUHUMATh:

- ANA NUUEBbIX NOBEPXHOCTEN KOHCTPYKLMIA, HE MOABEPraloLLMXCA HENOCPEACTBEHHOMY BO3AEWCTBUIO
BOJAbl, NapOB BOAbLI UMM aTMOCEPHLIX 0CaAKOB, — He MeHee 30 mm ans paboyeii apmarypbl M 20 Mm ans
pacnpegenuTensHoin apMaTypbl U XOMYTOB B 6ankax U nnutax BbICOTOM A0 1,5 M, a Takke B KONOHHAX C MEHb-
e CTOPOHOI 4o 1,5 m;

- ANS NUUEBbIX NOBEPXHOCTEN KOHCTPYKLUMI U YacTel COOPYKEHUI, NOABEPraloLLIMXCA HENOCPEACTBEH-
HOMY BO3OENCTBUIO BOAbI (30HBI NEPEMEHHOTO FOPU3OHTa BOAbI, MOBEPXHOCTU BOAOCNUBOB U BOAOCOPOCOB,
o6aenkvn 6e3HanopHbIX TYHHENEW, NNUTLI KPEMNEHUst OTKOCOB KaHamnoB U T. N.) B COMETAHMU C BO3AENCTBUEM
3aMOpaXXMBaHUA-0TTaMBaHUA, KaBUTaUMM UNUM UCTUPAHMA HaHocaMn — He meHee 60 MM U He MeHee auna-
MeTpa CTepXHA Ana paboyeit U pacnpeaenuTensHON apMaTypbl MaCCUBHBIX KOHCTPYKLUWA C MUHUMASIbHBLIM
pasmepom cedeHus bonee 1,5 M. 310 ke TpeboBaHWE JOIHKHO BbIMOSHATLCA ANS KOHCTPYKUUM U 9NEMEHTOB
COOPY>XEHWIA, 3aLLMTHbIE Crion BEeTOHA KOTOPbIX CUCTEMATUYECKM NOABEPraloTCa BO3AENCTBUIO NAPOB BOAbI.

[ns 3alwuTHLIX crnoeB BeToHa AOMMKEH NPUMEHATLCA OETOH Knacca no NPOYHOCTU He Huwke B20. Mpwu
3TOM MOPO30CTONKOCTb U BOAOHENPOHULLAEMOCTb 3TOr0 6ETOHA AOMKHbI ObITh HE HUXKE NPEAbABMEHHbLIX NPO-
€KTOM K NMTULEBbLIM MOBEPXHOCTAM AAHHbLIX KOHCTPYKLIMIA UMK YacTEN COOPYXKEHUS.

[nsa c6OpHbIX Xene300eTOHHbIX 3rEMEHTOB 3aBOACKOTO U3roTOBINEHNUS NPY NpUMeHeHun BeToHa knacca
no NPOYHOCTM Ha CxaTtue B15 u BbiLle TONWMHA 3aLLUMTHOTO CMOSA MOXET ObITb YMEHbLUeHa Ha 10 MM NpoTUB
YKa3aHHbIX BbILLE BEMUYUH.

Mpu akcnnyaTauum xene3obeTOHHbIX KOHCTPYKLMIA B YCITOBUSIX arpeCCUBHON cpefbl TOSLLMHY 3aLUTHO-
ro crnosi He06xoAMMO Ha3HayaTh COrnacHo [5] He meHee 60 Mm.

8.2.4 B HeTpeLuMHOCTONKMX ene306eTOHHbIX NNUTaxX U CTeHax cevyeHueM BbicoToi 60 cm u Bonee ¢
KoachbuumeHToM apmupoBanusi u < 0,008 npu Hagnexawem o60CHOBaHUK 40MYCKAETC MHOTOPsiAHOE pac-
MOMOXEHME apMaTyphbl N0 CEYEHUIO SrIeMeHTa, CNOoCOBCTBYIOLLEE YMEHBLUEHWUIO MaKCUMAarbHOM LUMPUHLI pac-
KPbITUSA TPELLWH MO BbICOTE CEYEHUS.

8.2.5 Ecnu crepxxHu apmaTypbl pasMeLlaloTcs B Aea u Gonee psga, TO AUAMETPbl CTEPXXHEW PSiAOB
OOMXKHbI OTNNYATLCA APYr OT Apyra He 6onee yeM Ha 40 %.

8.2.6 /3 ycnoBus 4ONroBEYHOCTU MM POTEXHUYECKNX COOPYXKEHMUI Ge3 NpeaBapUTENbHOIO HaMPSHKEHUS
AnaMeTp apMaTtypbl crieayeT NpuUHMMaTh Ans paboyel CTEPXHEBON apMaTtypbl M3 ropsuekaraHow CcTanu He
MeHee 10 Mm, AN cnupanewn, KapkacoB U CETOK BA3AHbIX UMW U3FOTOBMEHHBLIX C MPUMEHEHUEM KOHTaKTHOM
CBapKn — He MeHee 6 MMm.

8.2.7 MNpoaonbHbIe CTEPXKHMU PACTAHYTON M CXKaTOW apMaTypbl AOSKHBI OGbITb 3aBeAeHbl 3@ HOpMarnbHoe
UM HaKMOHHOE K NPOAONBLHOM OCU ArEeMeHTa CeYeHne, rae OHM He TPEBYIOTCA Mo pacyeTy.

8.2.8 PacnpegenuTensHyo apmatypy Ansi aneMeHToB, paboTalowmx B OQHOM HanpaeneHuu, cregyeT
HasHa4aTb B pasMmepe He 6onee 10 % ot nnowaau paboyen apMatypbl B MecTe HanbonbLiero uarubaroLero
MOMEHTA.

8.2.9 Mpwu BLINONHEHUW CBAPHbLIX COEAMHEHWUI apMaTypbl CreayeT BbINONHATL TpeboBaHUS AEHCTBYIO-
LLIMX HOPMATMUBHLIX JJOKYMEHTOB.

8.2.10 B KOHCTPYKLMAX, pacCHNTbIBAEMbIX HA BbIHOCIUBOCTb, B OAHOM CE€4YEHWUW [OSPKHO CTbIKOBaThCH,
Kak npaeuno, He Gonee NONOBUHLI CTEPXXHEBOV pacTsHyTol paboyein apMatypbl. [pUMeHeHue CTbIKOB BHa-
XnecTky (6e3 cBapku 1 CO CBApPKOM) ANst paCTsIHYTON paboyer apmMaTypbl B STUX KOHCTPYKLMAX HE OMYyCKAETCs1.

8.2.11 B narnbaembix anemMeHTax npu Bbicote ceveHusi bonee 700 mm y GOKOBbLIX rpaHeii criegyeT ycra-
HaBNMBaTb KOHCTPYKTUBHbLIE MPOAONbHbIE CTEPXHU. PaccTosiHue mexay HUMU no BbICOTE AOIMKHO ObiTb He
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Gonee 400 mm, nnowagb NonepeYHoro cedeHuss — He meHee 0,1 % OT nnowaau cevyeHunn 6eToHa, UMELOLLEro
pasmep, paBHbIN MO BbICOTE 3reMEHTA PACCTOAHUIO MEXAY STUMU CTEPHHAMM, NO LUMPUHE — NONOBUHE LWKN-
puHbI pebpa anemeHTa, HO He Bonee 200 mm.

8.2.12 Y Bcex NoBepXHOCTEN Xene300EeTOHHbIX aNeMeHTOB, BONMU3N KOTOPLIX CTaBUTCA NPOAONbHANA pac-
yeTHas apmarypa, HeobxoaumMo npeaycMaTpuBaTh Takke NMONepeyHylo apMaTtypy, OXBaTbiBaKOLLYIO KpaiiHue
NpoAosbHbIE CTEPXKHU. PaccTosiHne mexay nonepeyHbIMu CTEPXKHAMU A0MKHO ObiTb HEe Gonee 500 MM u He
6onee yaBOEHHON LUMPUHBI TPaHN 3MIEMEHTA.

8.2.13 B0 BHELEHTPEHHO CXaTbIX NMHENHBIX ANEMEHTAX, a TAKKe B CKATOW 30HEe U3rmbaemblix anemeH-
TOB MNPU HaNMUM4YUMKU YYUTLIBAEMOW B pacyeTe CXaroW NpOAONbHON apMaTypbl HE06X0AUMO npeaycmaTpuBaTb
YCTaHOBKY XOMYTOB.

PaccrosiHne mexay xoMmytamu cnegyer NnpMHMMarb B BA3aHbIX kKapkacax He 6onee 15 d, B CBapHbIX —
He bonee 20 d, rae d — HauMeHbLUUIA AMaMeTp CXKaTon NPoAO0NbHOWM apmaTypbl. B 06oux cnyvasax paccrosiHue
Mexay XoMyTaMmu 4OMKHO 6biTb He 6onee 500 Mm.

KOHCTpYKLUMA NONepeyHon apMaTtypbl 40IKHA 00eCcneYnBaTh 3aKpensieHne CxaTbiX NPOAOSbHBIX CTEP-
Heli OT 6OKOBOrO BbIMy4MBaHWS B NIOOOM HanpaBneHuu.

B mecTtax cTbikoBKM pabodenn apmaTypbl BHAXNeCTky 6e3 csapku unu ecnu obuiee HacbiweHue ane-
MEHTa NPOoAOSILHOW apMmaTypol coctaenser bonee 3 %, XOMyTbl CNEAYEeT YCTaHABNUBATL HA PACCTOSHUU HE
Gonee 10 d u He 6onee 300 mm.

B MaccuBHbIX BHELIEHTPEHHO CXaTbIX 3NIEMEHTax, paccyMTaHHbIX 6e3 yyeTa oxaTon apmaTypsl, pac-
CTOSIHNE MEeXOY KOHCTPYKTMBHbLIMW MOMNEPEYHbIMU CBA3AMU (XOMYTamu) AOMYCKAETCH YBENUYUBATL A0 ABYX
BbICOT (LUMPUH) SNEeMEHTa.

8.2.14 PaccTosiHue mexay BepTuKansHbIMU NMONEPEYUHbIMU CTEPXHAMU B ANIEMEHTAX, HE UMEIOLMX OTO-
rHYTOW apMaTypbl, U B Criyyasix, korga nonepeyHas apmarypa tpebyerca no pacyery, Heo6xoaumo NPUHMMATD:

a) Ha MPUONOPHLIX y4acTkax (He MeHee 1/4 nponeTa):

h

1) npu BbICOTE CeveHus < 450 Mm — He Gonee —- u He Gonee 150 Mm;
h

2) npu BbICOTE cederusi > 450 MM — He Gonee —3- u He Gonee 500 Mm;

h
3) npu BbICOTE ceveHus = 2000 mm — He Gonee 3

6) Ha ocTanbHOI YacTu nponera:
3
1) npu BicoTe ceveHns 300—2000 mm — He Gonee -~ h u He Gonee 500 Mm;

2) nNpu BbICOTE ceyeHus > 2000 Mm — He 6onee% h.

8.2.15 B anemeHTax, paboTaioLmx Ha 3rub ¢ KpyyeHMeM, Bi3aHble XOMYTbl 40SDKHbI ObITb 3aMKHYTbIMM
C Nepenyckom Mx KoHUOB Ha 30 AnaMeTpOoB XOMYTOB, a NPU CBapHbIX Kapkacax BCE NONepeyHble CTePXXHU 060-
UX HaNpPaBreHUit AOMKHbI ObITb NPUBAPEHLI K YINIOBLIM NPOAOSbHBIM CTEPXHAM, 00pa3ys 3aMKHYTbIA KOHTYP.

8.2.16 OTBEpPCTUA B Xene300eTOHHbIX dNeMeHTax creayeT pacnonararb B npegesnax sueek apmMmaTypHbIX
CeTOoK U KapkacoB. OTBEPCTUS C pasmepamMu, NPEBbILLAIOLMMY Pa3Mepbl AYEEK CETOK, AOMKHbI OKAWMITATLCS
AOMNONHUTENLHOW apMaTtypoi. CymmapHas nnoLajb e Ce4eHusi A0ImkHa ObITb He MeHee CEeYeHus NpepBaH-
Hol pabouyelt apmaTypbl TOTO e HaNpPaBMeHUS.

8.2.17 Mpu NpoeKTUpoBaHUN CTanexene3obeTOHHbIX KOHCTPYKLUI HaanexuT obecneumBarb COBMECT-
Hyl0 paboTy apmaTtypbl U CTanbHOW 06NMUOBKU. TONLMHY OGNULOBKKM crieayeT NPUHUMaTb MUHUMArbHON No
YCMOBUAM MOHTa)a U TpaHCnopTUpoBaHus. B cranexene3ob6eToHHbIX aneMeHTax BOAONOABOASALLErO Tpakra
'3C TonwKHa cTanbHOM 06NMLOBKYU 40MKHA NPMHUMATLCA M3 ycnosBusa A_< A_(A_ 1 A_— nnowaab ceveHus,
COOTBETCTBEHHO, CTarnbHON 0OMNMLOBKM U CTEPXKHEBOW apMaTypbl B paC4ETHOM CEYEHUUN SNEeMEHTA).

8.2.18 Apmarypa >ene3obeTOHHbIX KOHCTPYKLUMIA AOIMKHA NpeaycMaTpuBaTbCA B BUAE apMUPYEMbIX
depm, apMMpyeMbIX NAKETOB, CBAPHbIX KAPKACOB, CETOK M LUTYYHOI apMartypbl.

Tunbl apMUPYEMbIX KOHCTPYKLMIA CrieayeT Ha3HayaTbh C yYETOM MPUHATOro cnocoba npou3BoACTBaA pa-
60T1. OHW pomkHBI 0BecnevmBaTb BO3MOXHOCTbL MEXAHM3UPOBAHHON nogadyu 6eToHa u TwaTenbLHoi ero npo-
paboTKu.

YCTaHOBKY apMaTyphbl B ene306eTOHHbIX KOHCTPYKLUMAX HE0OX0AUMO NPOU3BOAUTL MHAYCTPUANbHLIMU
MeToAaMu Npu MakcumarbHOW 9KOHOMMM MeTarnsa Ha KOHCTPYKTUBHbIE 3N€MEeHTbl ANA 3aKpenneHus ee B
6noke 6ETOHNPOBAHUS.
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YBenuyeHue nnowaam ceveHnsa apmarypbl, onpeaeneHHon pacyeToM Ha IKCNyaTauMoHHbIe Harpysku,
Ansi BOCNPUATMA HArpy3oK CTPOUTENLHOro NepnoAa, Kak npasuno, He AonyckaeTcs.

8.2.19 OTKpbITbIE NOBEPXHOCTN GETOHHbLIX COOPYXEHUW, HaxXOASALUMECA B 30HE NEPEeMEHHOro YpOBHA
BOAbI U NOoABEpralLmecs BO3ASHCTBUIO OTPULATENbHLIX TEMMNEPATYP, a Taloke OTKPbITbIE NOBEPXHOCTU CO-
OpPY>XEHUN, BO3BOAMMbIX B YCNOBUSX XXAPKOr0 CyXOro KnuMara, A0oMnyckaeTc apMMpoBaTb CETKamMu U3 apma-
Typbl knacca A-ll anamerpom 16 mm. Bo BCex oCcTanbHbIX CryYasx KOHCTPYKTUBHOE apMUPOBAHUE OTKPbITbIX
noBepXHOCTEN BETOHHLIX COOPYXEHUI AONYCKAeTCs TONbKO NpU cneuuanbHoM 060CHOBaHUW.

8.3 lononHuTenbHbIe YKa3aHUA NO KOHCTPYUPOBAHUIO NPeABapPUTESNIbHO HaNPAXKEeHHbIX
3NeMeHTOB

8.3.1 Mpu KOHCTPYMPOBaHUM NPEeABAPUTENBHO HaMPSDKEHHBLIX 3NEMEHTOB CneayeT BbINONHATL TpeGo-
BaHWUSA HOPMATUBHbIX JOKYMEHTOB Ha NPOEKTMPOBaHWE OTAENbHLIX BU 0B COOPY>XEHUIN U TpeboBaHuA 8.3.2—
8.3.7.

8.3.2 MpuBapka u npuxeaTka K HaTAHYTON apMarype kakux-nmbo getanen He A0NyCKaeTcsA.

310 TpebGoBaHUe HE pacNpPOCTPaAHAETCS HA NPUBAPKY AieTarnei K KOHLAM Hanpsaraemon apmarypbl, Bbl-
CTYnaloLWuM u3 n3aenusi, Nocne nepeaayvmn ycunuii ooxarus 6eToHa.

8.3.3 MpoaonbHyl0 HeHanpsAraemylo apmaTypy criefyeT pacnonaratb 6nuxe K HapyXHoli NOBepPXHOCTH
3anemeHTa, ¢ TeM YTOObI NonepeyHasn apmarypa (XOMyThl) OXBaThIBaNa HanpsraeMmylo apmarypy.

8.3.4 CTtepXHEBYIO HaNpAraemyio apmarypy B pebpuUCTbIX aneMeHTax cneayeT pacnonararb N0 OCU Kax-
[oro pe6pa sneMeHTa unu CUMMETPUYHO €.

8.3.5 CoeaguHeHue no AnuHe 3aroTOBOK apMaTypPHbIX CTEPXKHEN U3 ropsiueKkaTaHomn cTanu nepuoguyecko-
ro npochunsa guamerpom 10 mm u 6onee, kak NpaBuno, cneayer NPOM3BOAUTL KOHTAKTHOW CTbIKOBOW CBAPKONA.

Mpu oTcyTCTBUM 06OPYAOBaAHUS AN KOHTAKTHOW CTLIKOBOW CBAapKU AOMYCKAETCA NPUMEHSTL AYrOBYIO
ceapky. CtepxHu apmartypsl knacca A-lliB Heo6xoaMMo cBapuBaTb A0 BbITSHKKM. CBAPHbIE CThIKM PACTAHYTbIX
CTepXXHE He PEKOMEHAYETCA pacnonararb B MECTaxX HanbonNbLUMX YCUITUA.

8.3.6 Y KOHUOB npeaBapuTENbHO HAMPSHKEHHbIX SNEMEHTOB J0IDKHA ObITb YCTAHOBNEHA [ONOSHUTENb-
Has nonepeYHas apmarypa (CBapHbl€ CETKU, OXBATbIBAIOLLME BCE NPOAOISIbHLIE CTEPXHU apMaTypbl, XOMYTbl
U T.N. ¢ warom 5—10 cM) Ha AnuHe yyacTka He meHee 60 % 30HbI Nepeaaqn HanpsXkeHui n He meHee 20 cM.

Ecnu Hanpsraemas npogonbHas apmatypa y TOPLOB 3NeMEHTa pacnonaraercs COCpPeAOTOMEHHO Yy
BEPXHEN UM HUXKHEN TpaHu, TO HA KOHLUEBBLIX y4acTkax Heobxoaumo npegycmaTpmBaTb NONEPEYHyIo apmary-
py (He y4uTbIBaeMyto B pacqere Ha NonepeyHble Cusbl).

CyMMapHas nnowaab NnonepeYyHon apMartypbl AOMKHA Ha3HaYaTLCA Takom, UToObI 3Ta apmatypa morna
BOCMPUHATb B KOHCTPYKLIMSIX, HE PaCCYMTBLIBAEMbIX HA BbIHOCAMBOCTL, 20 %, a B KOHCTPYKLMAX, pacCHUTbIBA-
eMbIX Ha BbIHOCITMBOCTb, — 30 % yCuUnuA HaTsHXKEHUA B NPOAONbLHON HanparaemMoil apMarype, Kotopas pac-
NOSOXEHA Y OZIHOW FPAHN CEYEHUSA, C YHETOM NEPBbLIX NOTEPb.

CyMMapHyIo nNnowaab cev4eHns AoNONHUTENbHON NONepPeYHO apmaTypbl He06X0AMMO ONpeaensaTb No
dopmynam:

- AANsi KOHCTPYKLMIA, HE PAaCCYNTLIBAEMbIX HA BLIHOCANBOCTb:

(o]
Ao~ 02(52) A 20)

- ANA KOHCTPYKLUUIA, paCCHMTLIBAEMBIX HA BbIHOCSIMBOCTb:

03
Aa™ O3 Z2] A @1

rAe G, — NpeABApUTENbHOE HANPSHKEHUE B apMaType C Y4ETOM NEPBLIX NOTEPD;

Asp — HaubonbLuas U3 NNOLWAAeNn cedeHnsl Hanpsraemon NPOAONLHON apMaTypbl, PACNONOXEHHON BHY-
TPpY XOMYTOB Yy OAHOM rpaHu CevYeHus.

8.3.7 [dononHutenbHyIO NOMEPEYHyI0 apMatypy pekoMeHAyeTCcsl npeaycmaTpusatb B BUAE CBaPHbLIX
3aMKHYTbIX XOMYTOB M3 apmaTtypHon cranu knaccos A-ll unun A-ll.

Ecnu u3 ycnosusi onupaHus anemMeHTa Creayer, Y4To Ha ero KOHLEBOM y4acTke yCTaHaBNMUBaloT cranb-
HYIO ONOPHYIO NIUTY, TO AONOMHUTENBHYIO MONEPEYHYI0 apMaTypy CreayeT COeAUHATb C HEW CBAPKOM.
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9 OCHOBHbIE pacuyeTHble NOMOXeHUN

9.1 PacyeTbl 6ETOHHbIX U ene300eTOHHbIX KOHCTPYKUMIA HEOOXOAMMO NPOU3BOAUTL NO METOAY npe-
AenbHbIX COCTOAHMI COrnacHo [7].

BeToHHbIE W XXene3o6GeToHHbIE KOHCTPYKUMKM AOMKHbI YAOBNETBOPSATbL TpebOBaHMAM pacyeta no npe-
AenbHbIM COCTOSIHUSIM MEPBOM rPynnbl NPU BCEX COMETaHUAX HArpy3oK U BO3AENCTBUW, @ MO NpeAenbHbIM
COCTOSIHUSIM BTOPOI#A Ipynnbl — TONbKO NPU OCHOBHOM COYETAHUM HArpy30K U BO34EWCTBUNA.

PacuyeTt no npeaenbHbIM COCTOAHMAM, Kak NpaBuno, cneayet NpoussoAuTb AN BCEX CTaAuin Bo3seae-
HUS, TPAHCNOPTUPOBAHUSA, MOHTAXA W SKCNyaTaLum KOHCTPYKLUK.

9.2 BETOHHbIE KOHCTPYKLUM HEOBX0AUMO PacCHMTLIBATD:

- N0 NpeaenbHbLIM COCTOSIHUAM NEePBON rPyNMbl — NO NPOYHOCTU C NPOBEPKOW YCTONYMBOCTM NOSIOXKEHUA
1 (pOpMbI KOHCTPYKLIMU B COOTBETCTBUM C pasaenom 10;

- Mo npeaerbHbIM COCTOSIHUSIM BTOPOI rpynnbl — No 00pa30BaHMIO TPELUMH B COOTBETCTBUM C pasfena-
M 1112,

>Kene3o6eToHHbIE U cTanexene3o6eToHHbIe KOHCTPYKLUMKN CneyeT pacCUUTLIBATD:

a) No npeaenbHbIM COCTOSHUAM NEPBOW rPyNMbI:

1) N0 NMPOYHOCTU C NPOBEPKON YCTONYNBOCTU NOMOXKEHUA U POPMbI KOHCTPYKLIUM — B COOTBETCTBUU C
pasgenom 10;

2) N0 BLIHOCNMBOCTU NPWU MHOFOKPaTHO NOBTOPAIOWENCA Harpy3ke — B COOTBETCTBUM C pasaenom 10;

©0) No npeaenbHbIM COCTOAHUAAM BTOPOR rPynnbl;

1) no o6pa3oBaHUIo TPELUUH B TEX Cry4YasX, KOraa no ycrnoBUSM HOPMAaribHOM SKChyataLum coopyxe-
HUS He AgornyckaeTcs ux obpazoBaHue (TPELLMHOCTOMKNE KOHCTPYKLIMK), UITK MO OrPaHUYEHUIO BENUYUHBI pac-
KpbITUS TPELLMH (HETPELLUMHOCTONKNE KOHCTPYKLIMM) — B COOTBETCTBUM C pasaernom 11;

2) no gechopmauusim B TEX Cryyasx, Korga BenMyMHa nepemMeLLeHin MOXKET OrpaHNYUTb BO3MOXHOCTb
HOPMAanbHOM JKCMyaTauun KOHCTPYKLUU UMW HAXOAALLMXCA HA HE MeXaHU3MOB, — B COOTBETCTBUM C pas3-
penom 11.

Mpu NpoOEeKTUPOBaHUM CTaNEXeNe300ETOHHbIX KOHCTPYKLUUIA AONOMIHUTENbHO HEOOX0ANMMO PacCYnTbI-
BaTb NPOYHOCTb:

- METaNNUYeCKOn 0BMNMLOBKM — HA AEWCTBUE TPAHCMNOPTHLIX, MOHTAXHBIX U CTPOUTESIbHBIX HArpysoK (B
COOTBETCTBUM CO cneumansHO pa3paboTaHHbIMU TEXHUYECKUMU YCIIOBUSIMUY);

- aHkepoB, obecneynBaroLLMX COBMECTHYIO paboTy NUCTOBOI apMaTypbl U 6eToHA.

9.3 CO0pPHO-MOHONMUTHBIE KOHCTPYKLMK, a TAKKE KOHCTPYKLUMU C HECYLLEN apMaTypoin HaAmnexuT pac-
CUMTBIBATb AN ABYX CTaani paboTbl KOHCTPYKLIMK:

- A0 npnoBpeTeHns GETOHOM, YNOXEHHBIM HA MECTE UCNONb30BaHUA KOHCTPYKLUW, 3a4aHHOW NPOYHO-
CTU — Ha JgeincrTBme coGCTBEHHOrO Beca 3Toro 6eToHa U Apyrux Harpy3ok, AENCTBYIOLMX Ha AAaHHOM 3Tane
BO3BEAEHUSA COOPYXKEHUS;

- nocne npuobpeTreHns 6ETOHOM, YNOXEHHbIM Ha MECTE UCTOSNb30BAHMA KOHCTPYKLUW, 3a[JaHHON NPOY-
HOCTU — Ha Harpysku, AeNCTBYIOLLME MPK SKCNNyaTaLuum KOHCTPYKLUM, BKIOYas COBCTBEHHbIN BEC.

PacyeT Ha NpoYHOCTL NPOU3BOAMTCS HA pacyHeTHbIe Harpy3ku pasgernbHO nNo AByM ctagusam 6e3 cymmu-
POBaHMA YCUITUIA U HAMNPSXKEHWUN.

9.4 Ins coopyxeHwuii | n Il knaccos, 3aaHKkepeHHbIX B OCHOBaHUE, Hapsifly C pac4eTOM KOHCTPYKLIUM crne-
ZYyeT NpOBOAUTL 3KCNEPUMEHTArbHbIE UCCNEL0BaHUs AN onpeAeneHusl HecyLwei CnOCOGHOCTU aHKePHbIX
YCTPOWCTB, penakcauuu HanpsixeHuit B 6eToHe, ckanbHOM OCHOBaHWM U aHkepax. Heobxoaumo npegycMarpu-
BaTb MEPOMNPUATUA NO 3aLLMTE aHKEPOB OT KOPPO3UMU.

Ons npeaBapuTenbHO HanpsKeHHbIX KOHCTPYKUUIA PEKOMEHAYETCA B NPOEKTe npeaycMarpuBarb BO3-
MOXXHOCTb MOBTOPHOIO HAaTSXKEHUS aHKEPOB UITU UX 3aMEHbI, a TakXke NpoBeeHUe KOHTPONbHbLIX HAbnoAeHUI
32 COCTOSIHUEM aHKEPOB B OETOHE.

9.5 Mpwu pacyere anemMeHTOB COOPHbLIX KOHCTPYKLUMIA HA YCUIUSi, BO3HMKAIOLLME NPU NOAbeMe, TPaHC-
NopTUPOBAHMM M MOHTAXE, HArpy3Ky OT COOCTBEHHOTO Beca SrieMeHTa criefyeT BBOAUTb B pPacyeT C Koad-
duumneHTamm AUHAMUIHOCTU, HA3HAYAEMbIMU B COOTBETCTBMU C HOPMATUBHBIMM JOKYMEHTaMu, C yueToM [6].

9.6 Cnocob OLIEHKN NMPOYHOCTU U TPELLYMHOCTOMKOCTU BETOHHDLIX U Xene300EeTOHHbIX 3NeMEHTOB (Mo ycu-
NMAM UK NO HanpsHKEHUsIM) ONpeaensAeTCa COOTHOLLEHUEM UX pasMepoB. B Tabnuue 19 npuseaeHsl knac-
cuMKauma 3NemMeHTOB U CNOCOObI OLIEHKU HACTYNIIEHUS NPeAensHOro COCTOSAHMA B 3aBUCMMOCTH OT COOT-
HOLUEHUA nX pa3MepoB.
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Tabnunya 19 — Cnocob oLUeHKN HacTynnNeHnA NPpeaenbHOro CoCToAHNS

Cnoco6 oLeHKW HacTynneHWs npedenbHOro COCTOSHNUA
OTHOl.I.IeHVIe|-|pTao3B|V|ep03 HanmeHoBaHWe anemMeHTa
sneve Mo ycunusm Mo HanpsKeHUAM
A. BanoyHble KOHCTPYKUMN — b < 3h
—//7— >6 CrepxHeBoOI aneMeHT — barka + -
3< # <6 KopoTkas 6arnka + +
% <3 Banka-cTeHka - +
B. KoHConbHbIe KOHCTPYKUUU — b < 3h
1.3 CTepxHeBoOW anemMeHT — N
h = KOHcomMb
1,5< % <3 KopoTkasi KoHcOmMb + +
% <15 KoHcomnbHast cTeHKa - +
B. MnuTHbIE KOHCTPYKUMKM — b > 3h
a
S 26 ToHKkas nnuTa + -
3< % <6 ToncTas nnuta + +
% <3 O6beMHbIiA aneMeHT - +
[ Apo4Hble 1 KombLieBble KOHCTPYKLUK
% <0,1 ToHkasi apka, KonbLo + -
0,1< % <0,256 ApKa, KonbLO cpefiHel TONLMHBI + +
t
= 0,25 Toncras apka, KonbLo - +
MpumMevaHue — B tabnuuye npuHATH cnepytowme obosHaveHus: / — anuHa (nponer) 6anku unm
KOHCOMK; b U h — COOTBETCTBEHHO LUMPUHA W BLICOTa NONEPEYHOro CEe4YEeHUN arNeMeHTa; @ — AfIMHa MeHbLUEeR
CTOPOHbI NAUTLI; { — TOMNLUMHA apKK, CTEHKM KonbLa; R — pagmnyc oceBoii NIMHUM apku, KonbLa.

9.7 Mpu npoBepke HecyLlen CnoCOOHOCTM M NPUIOAHOCTU K HOPMAarbHOW 3KCniyaTauun COOPYXEHUA
BHYTPEHHUE ycunusa (m3rmbaiome U KpyTALwmue MOMEHTLI, HOPMAarbHbIE U Nepepe3bIBaloLLUe CUrbl), Hanps-
YKEHUs1, NepemMeLLEeHNA 1 YIIbl NOBOPOTA CReayeT onpeaensaTb, Kak npaBuso, C y4eTOM HEYNPYroro NnoBeaeHns
KOHCTPYKUMWIA, 00YCMNOBMNEHHOrO TpeLMHOOOpa3oBaHUEM U MON3YYeCTbiO OETOHA, HEMMHENHOW 3aBUCUMOCTbIO
Mexay HanpsXkeHuamu u aecpopmalusaMmn matepuarnos, a TaKkke C y4eTOM NOCneaoBaTenbHOCTU BO3BEAEHUSA
N Harpy>XeHusa COOPY>XXEeHUA.

Jonyckaercsa onpeaensitb YCUINUSI U HANpPs>KEHUSA B CEYEHUSIX ANEMEHTOB B NPEANOMOXEHUN ynpyron
paboTbl KOHCTPYKLMM B TEX CryYasix, KOra pacyeT BbIMOJHAETCA HA NpeaBapuTENbHON CTaanumn NPoeKTUpoBa-
HUSA COOPYXKEHUSA.

9.8 Mpu onpeaeneHUn NUHENHBIX NEPEMELLIEHUI U YITIOB MOBOPOTA HEOOXOAMMO YYUTLIBATL M3MEHEHUE
YKECTKOCTU CeYeHur B pesynbsrare TpewwuHooopa3oBaHus B 6eToHe. YenoBsus TpewwmHoo6pasosaHna cneayer
NPUHUMAaTL B COOTBETCTBUM C pasgenom 11.

B cratuyecku HeonpeaenumMbiX CTEPKHEBbLIX KOHCTPYKLIUAX, TOHKUX NAMTaxX U apKkax BHYTPEHHUE ycunus
1 NepemeLLeHns cneayer onpeaensaTs METo4aMu CTPOUTENBHON MEXaHUKK C YY4ETOM, KaK NPaBuno, Heynpyrom
pa6oTbl, 0OyCrnoBnNEeHHON U3MEHEHUEM XXECTKOCTU CeYeHUii B pe3yrbraTe TpeluHooOpa3oBaHus B 6eToHe.
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9.9 Mpu oLieHKe NMPOYHOCTU U TPELLMHOCTONKOCTU aneMEHTOB (Banku-CTeHKU, KOHCOMBHbIE CTEHKM, TOS-
CTble apKu, TPyObl U 0GbEMHbIE 3NIEMEHTbI) NocneaHue onpeaensoTcs MeTogamMn TEOPUN YpyrocTu.

9.10 MpoBepky NPOYHOCTU U TPELUMHOCTOMKOCTU KOPOTKMX Bamnok U KOHCOMEW, TONCTbIX MAUT U apok
CpeAHen TONLUMHBbI AOMYCKAETCA NPOU3BOAUTDL Kak MO HaNPsHKEHUAM, Tak U No yeunuam. HanpskeHus B pac-
YETHBIX CEYEHUSIX ANEMEHTAa ONpPeaensoTCa METoAamMU TEOPUU YNPYTrOCTU C ydeToM 9.7, a yeunus — no Benu-
YMHaM paBHOAENCTBYIOLLUMX SMIOP HaNPsXKEHWUN B cedeHun: N =D - Z; M = Dz (D v Z — paBHOAenCTByoLNE
3MIOP CXHMMAIOLLMX U PACTArMBAIOLLUX HANPSXKEHUN; Z — M1eY0 napbl BHYTPEHHUX CUIT).

9.11 MnUTHbIE 3NEMEHTbl KOHCOMBLHOrO TUNa unuM OonuparLMECs Mo ABYM MPOTUBOMOSIOXHbLIM CTOPO-
HaM, Harpy3ska no LumpuHe KOTOpbIX pacrnpegeneHa paBHOMEPHO, PaCCYUTLIBAKOTCA MO MPOYHOCTU U TPELLUHO-
CTOMKOCTW aHanorM4Ho KOHCOMbHbLIM UMK BanoYHbIM anemeHTaM. PacyeThl B 9TOM Cnyyae Npon3BoaAaTCca Ans
yyactka nnuTbl EAMHUYHON LLUMPUHBI.

9.12 BenuunHy NpoTMBOAABMNEHUS BOA4bl B PACYETHBLIX CEYEHUSAX 9NIEMEHTOB CriefyeT onpeaensTb C yye-
TOM YCNnoOBUi paboTbl KOHCTPYKLMIA B 3KCMMyaTaUMOHHbIA NEpUod, a Takke C Y4ETOM KOHCTPYKTUBHBIX U TEX-
HONMOrMYECKMX MEPOMNPUATUI, YKA3aHHbIX B 6.6.

B anemeHTax MaCcCMBHbIX HAMOPHbIX BETOHHBIX U ene306eTOHHbIX KOHCTPYKLUIA rMAaPOTEXHNYECKUX CO-
OPY)XEHUI NPOTMBOAABINEHNE BOAbI HEOBXOAMMO YyUYNTLIBATL KaK 0GLEMHYIO CUNy 1 onpefenats no [8].

B cTep>xHEBbIX M NIUTHBIX SeMEeHTax NPoTUBOAABMNEHUE BOAbI CNeayeT YYUTbIBATh Kak pacTaruBato-
LLYIO CUIY, NPUIOXEHHYIO B PACCMaTPUBAEMOM PACHETHOM CeyeHun. Mpu 3TOM 0OBLEMHBIN BEC MaTtepuana
npuHuMaeTca 6e3 yyeTa B3BELUMBAHUS.

MpoTuBoaaBneHue BoAbI CEAYET YYUTLIBATL KaK NPWU paCHETE CEYEHMIA, COBNaaloLLyX co LwBaMu 6eTo-
HUPOBAHWSA, TaK U MPU PACYETE MOHOMNUTHBLIX CEYEHUN.

9.13 Younue nNpoTMBOAABMNEHUA B PACHETHBLIX CE4YEHUSAX HANOPHbIX CTEPXKHEBbLIX, MIUTHLIX, aPOYHbIX U
KONbLIEBbIX SNIEMEHTOB CNEAYET NPMHUMATh PaBHbIM MITOLLAAM 3NIOPbI HAMPSXKEHUI, 0OYCMOBNEHHbIX BO3AEN-
CTBMEM MPOTUBOAABMNEHUA. YKa3aHHbIe HANPSKEHUA B OTAENbHbLIX TOYKAX CEY4EHUs1 MPUHUMAIOTCS PaBHLIMU
po,, 1€ P — WUHTEHCUBHOCTb MMAPOCTATUYECKOrO AaBMEHNUS, o, — KOIPDULMEHT I(PDEKTUBHOM MnroLaam
npoTuBoAaBrneHns B 6eToHe.

Ona TpelMHOCTOMKMX SMEMEHTOB CrneayeT nNpMHUMaTh NUHENHbIW 3aKOH U3MEHEHUS! UHTEHCUBHOCTU
rMAPOCTaTUYECKOro AaBnEeHMsA BOAbI OT BEMUYMHbLI JaBNEHUS HA HANOPHOW (BEPXOBOM) rpaHu A0 BENUYUHDI
JaBMNEHNA Ha HU30BOW rpaHu.

[ns HETPELUMHOCTONKUX 3NEMEHTOB NMHENHbIA 3aKOH U3MEHEHUS TMAPOCTATUYECKOTO AABNEHUA cneay-
€T NPUHMMATb TOMbKO B Mpefenax Cxxarol 30Hbl cedyeHus. B npegenax TpewmH NpMHUMAETCa paBHOMEPHOe
JaBneHue, onpegenseMoe 3arnybrneHmeM TpeLUuH noa ypoBeHb BOAbI.

KoadpduumenTsl a¢pdheKTMBHON NNoLLaan NPOTUBOAABIIEHUA o, ANA COOPYXeHuii | n Il knaccos cne-
AYEeT onpeaensTb Ha OCHOBAHMM 3KCNEPUMEHTASNbHbLIX UCCNEN0BAHNI C Y4ETOM NPOTUBOMUNLTPALIMOHHBLIX
YCTPOWCTB.

Mpu OTCYTCTBUM AAHHBIX IKCNEPUMEHTASbHBIX UCCIIEA0BaHUI B CEYEHUAX U3rMbaeMbIX, BHELIEHTPEHHO
CXaTbIX U PACTAHYTLIX SNEMEHTOB [10MYyCKAETCA NPUHUMATL CMEAYIOLUME 3HAYEHUSA O,

- 1,0 — B pacTSHYTOW 30HE CEYEHUN W B 30HE pacnpOCTPAHEHNA TPELUUH;

- 0 — B CXKaromn 30HEe CEYEHUIN ANEMEHTOB.

BbicoTa cxxatou 30Hbl 6eTOHa onpeaenseTcs uCxoasa 3 runoTesbl NAIOCKUX Ce4eHUin. B HETPELLIMHOCTON-
Kux anemeHTax pabora pactsiHytoro 6eToHa He y4uTbIBaeTcsl, a hopMa dnopbl HanpshkeHun 6eToHa B CxaTomn
30HE CEeYEHUs1 MPUHMMAETCSH TPEYronbHOMN.

Bup, HaNPsPKEHHOTO COCTOSIHUSE CEYEHUA NPU ONpeaeneHnn A0NONHUTENbHLIX HaNPSXKeHUI yCTaHaBnNmBa-
€TCA UCXOAS U3 TUMOTE3bI MITOCKUX CEYEHUI NPU AEWCTBUM BCEX HArpy3ok 6e3 yyeta cunbl NpOTUBOAABIEHUS.

9.14 lMNpu pacyere aNEMEHTOB BETOHHbIX U Xene300eTOHHbLIX KOHCTPYKUUN TMAPOTEXHUYECKX COOpY-
JKEHWUIN AONycKaeTcs npu cneuuanbHOM O0GOCHOBAHMM YYUTbIBATL AONOMHUTENbHLIE CBA3WU CTPOUTENBLHOIO
nepuoaa, HOCsILLME MOCTOSIHHLINA XapakTep (dCTakaabl, Na3oBble KOHCTPYKUMKU, Banku NOAKPaHOBLIX NyTEMn,
JOnonHuTenNsHaa apMarypa aAns npou3BoacTea pabor u T. n.).

9.15 PacueTbl aneMeHTOB BETOHHLIX M Kene306eTOHHbIX KOHCTPYKUUIA, NOANEXaLMX YCUIIEHUIO, NPU UX
PEMOHTE UNKU PEKOHCTPYKLMU crieqyeT NPOM3BOAUTL C y4eToM (haKTUHECKUX KIacCoB OETOHA, HAMPSDKEHUI
B 6eTOHe M apMaTtype, UMEBLUMX MECTO K MOMEHTY Hayana pekoHCTPYKUMK, n auarpamMm aedopMupoBaHus
6GeToHa u apmarypsbl.

9.16 MNpu NPOEKTMPOBaAHUU TMAPOTEXHUYECKUX COOPY>KEHUW PACYETLI, KOTOPbIE HE pernamMeHTUPOBaHbI
HacTosALLMMU HOPMamMK (pacyeTbl NpeABapUTENbHO HaNPsHKEHHbIX KOHCTPYKUWIA, CeYeHuin B 00LLIEM criyyae,
B T. 4. HA KOCO€ BHELIEHTPEHHOE CXKaTue M KOCOW U3rmb, KOpOTKMX KOHCONEN, pacyeT Ha npojasnuBaHue u
OTpbIB, 3aKNaAHbLIX A€Tanew u Ap.), PEKOMEHAYETCS NPOM3BOAUTL NO HOPMATUBHBLIM AOKYMeHTaM. [pu aTom
HeoOX0ANMMO Y4UTbIBATE KOIMULIMEHTBI, NPUHATBLIE B HACTOALLUX HOPMAX.
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9.17 PacueT aneMeHTOB KOHCTPYKLMI Ha BLIHOCAMBOCTb HEOOXOAMMO NPOU3BOANUTE NPU YUCHE LMKIOB
n3meHeHus Harpy3ku 2-10° u Gonee 3a BECb pacHETHbLIN CPOK IKCMyaTaummn COOPY>XeHUs (HanpuMmep, npoToY-
HblE YacTu rmapoarperaros, BOA0COpPOCHI, NNMTLI BOA060A, NoareHepaTopHble KOHCTPYKUMK U Ap.).

10 PacueTbl NPOYHOCTU U BLIHOCITUBOCTU 3IEMEHTOB GETOHHbIX
M Xerne306eTOHHbIX KOHCTPYKLUN

10.1 PacyeT NPOYHOCTN GETOHHbLIX 3FIEMEHTOB

10.1.1 Pac4yeT NpO4YHOCTU SNIEMEHTOB, YCIIOBUA HACTYMNMEHUS npeaenbHbIX COCTOAHWUA KOTOPLIX Bblpa-
XKaTCA Yepes yeunua (npeacraeneHHble B Tabnuue 19), cnegyet npon3BoanTb AN CE4EeHUI, HOPMarbHbIX K
UX NPOAONbHOI ocu, B cooTBeTcTBumM ¢ 10.1,10.2 1 10.3.

PacuyeTbl NPOYHOCTU SMEMEHTOB, B KOTOPbIX YCNOBUSI HACTYNNEHUS NpedernbHOro COCTOAHUA HE MOryT
GbITb BbIPaXXEHbI YEpe3 YyCUINUSA B CeYeHUsX, CrielyeT BbIMNONHATL ANs MrowaaoK AeUCTBUA MMaBHbIX Hanps-
XeHui B cooteTcTeun ¢ 10.1 1 10.3.

10.1.2 BHELIEHTPEHHO CXKaTble ANEMEHTbI, B KOTOPbIX N0 YCNOBUAM SKCMyaTaLmmu gonyckaercs obpaso-
BaHWe TPELUMH, paccymuTbiBaloTCs 6e3 yueTa conpoTUBNEHUA BETOHa pacTSHYTON 30HbI CEYEHMS.

Bce narnbaemMble 3MEMEHTDI, 8 TaKXKe BHELIEHTPEHHO CXKATbl€ 3MEMEHTbI, B KOTOPbIX MO YCIIOBUSAM 3KC-
nnyatauuu He gonyckaetcs o6pa3oBaHue TPeLLMH, paCCYMTLIBAOTCA C YYETOM CONPOTMBREHUs GeToHa pac-
TSXKEHUIO.

10.1.3 BeTOHHblE KOHCTPYKLUW, MPOYHOCTb KOTOPbIX OMpeaensieTcs NPOYHOCTbIO GETOHa pacTAHYTOW
30HbI CEYEHUs, AoNyCcKaeTCcs NPUMEHNATb B TOM crnyyae, ecnu 06pasoBaHue TPELLMH B HUX HE NPUBOAUT K pas-
PYLLEHMIO, HEAOMYCTUMBIM AePOpPMaLUsM UM HAPYLUEHUIO BOAOHENPOHULLIAEMOCTU KOHCTPYKUMU. [pn 3TOM
AomkHa ObITb NPOBEAEHA NPOBEPKA TPELLUMHOCTOMKOCTU 3MEMEHTOB TAKMX KOHCTPYKLUUI C Y4ETOM Temrnepa-
TYPHO-BNA>KHOCTHBIX BO3AENCTBUI B COOTBETCTBUM C TpeboBaHuamu pasagena 12.

10.2 N3rnGaemMble aneMeHTbI

10.2.1 PacyeT 6ETOHHbIX N3rnbaeMblX S5IEMEHTOB, CUMMETPUYHbIX OTHOCUTENBHO NAIOCKOCTU AEelCTBUS
Harpysku, yCroBUsi HACTYNNEHUSI NPEAENbHOTO COCTOSIHUA KOTOPLIX BbIpaXaloTcs Yepes ycunus, Heobxoammo
nNpoU3BOAUTL NO popMyne:

Ve, M=, v, R,W,, (22)

r4e vy, v, — ko3 puUUEHTbI, NPUHUMaEMbIe No [7];

Y, — KO3(PHULIMEHT yCnoBuii paboTbl COOPYXEHUS, NPUHUMAEMDIN MO CTPOUTENLHLIM HOPMaM U npa-
BUITAM Ha NMPOEKTUPOBAHNE OTAENbHLIX BUAOB MMAPOTEXHUYECKUX COOPYXKEHUN;

Yo = Yor, Yoz, Vos, Yo, Yora, Yora, Yors — KOIDDULIMEHTBI YCRIOBUI PaGOTLI GETOHA, NpUHMMaeMble no Tabnuue 5;
R,,— pac4eTHOe conpoTueneHne 6ETOHa Ha pacTshkeHue;

W, — MOMEHT ConpoTMBNEHUst ANsi PacTAHYTONW FPaHU CeYEHUs, OMPEAENsAEMbI B NPEANONOXeHUH
ynpyroi pa6otel 6eToHa.

10.3 BHEeLLEHTPEHHO CXaTble 3fIeMeHTbI

10.3.1 BHELEHTPEHHO CxKaTble 3reMeHTbl 6ETOHHBIX KOHCTPYKLUMIA, CUMMETPUYHBIE OTHOCUTENBHO Aei-
CTBMS Harpysku, yCrioBusi HACTYNIIEHUS NPEAENbHOr0 COCTOSIHUA KOTOPbIX BbIPAXAIOTCA Yepes ycunus, cne-
JYeT paccyuTbiBaTb B NPEANONoXeHMn ynpyroi pabotbl 6eToHa (CM. pUCYHOK 1), U3 YCINIOBUA OrPaHUYEHUSA
BENUYMHbI KPAeBbIX CKUMAIOLLMX U PaCTArNBatOLLMX HANPSXKEHWIA.

Mpu pacyete 6e3 yyeta CONPOTMBNEHUSA PACTAHYTOW 30HbI CEYEHUSA:

Ve Vr O SOV, Y, Ry (23)

rie o, — KPaeBOe CXUMAIOLLEE HaNPsHKeHNe;
¢ — KOSMDULMEHT, YHUTLIBAIOLLUIA BNUAHWUE MMBKOCTU 3NEMEHTOB U NPUHUMaEMbIi o Tabnuue 20;
Yo =Yo1" Vo2 V14 Vo150
R, — pacueTHoe conpoTueneHue 6eToHa Ha Cxarue.
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Ry
Ny o] ]
< a‘>’T = x
a
Rp
Ny ] ]
< fT < x
<
Rpt
6

a — 6e3 yyeTa conpoTuBneHna 6eToHa paCTHHyTOVI 30HbI CevYeHunA;
b — ¢ y4YeToM conpoTuBrieHnsa 6eToHa paCTFIHyTOIZ 30HbI ceYeHna

PucyHok 1 — Cxema ycunuid 1 anopa HanpspkeHWn B Ce4eHUK, HopMaribHOM K MPOAONBHOW 0CW BHELIEHTPEHHO
cxaToro 6€TOHHOro aneMeHTa

Tabnuya 20

I, fo

b r KoadppuLMeHT ¢

. N CeYeHNs MPOU3BONBHON
ANS CEeYEHUSA NPSAMOYTonbHOW hopMbl A po
CUMMETPUYHO chopMbI

no4 fo 14 1,0
4 14 0,98
6 21 0,96
8 28 0,91
10 35 0,86

Mpumeyatne — OBo3Ha4eHNs, NPUHATLIE B Tabnuue: /, — pacdeTHas ANMHa SNeMeHTa; b — HauMeHbLLNi
pasMep NPsSIMOYrofIbHOrO CeYeHUs; F — HaUMEHbLUMIA paguyc UHEPLUUN cedeHust.

MNpAMOYronbHbIE CEYEHUS paccYnTbIBAOTCA N0 hopMyre
VoY, N=157y,v,¢9(05-m)R,F, (24)

rae F = bh — nnow@aab NONepeYyHoOro Ce4YeHNa SNeMeHTa;

/ .
M= TO — OTHOCUTENbHbIN SKCLEHTPUCUTET NMPUMOXKEHNS HATPY3KM.

Mpwu pacyeTe ¢ y4eTOM CONPOTUBIIEHUS BETOHA PaCTAHYTOMN 30HbI:

N, N
mn=(W° —?)S @11, Ry (25)

t
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rae W,— MOMEHT conpoTuBneHns ANs PacTSHYTON FPaHu CeYeHus1, onpeensemMbiit B NPEANONOXEHNN ynpy-
rovi pabotbl 6eTOHa;

Yo = Vo1 ¥b2 Yo3 Yoa V13 Vo12"Vpr5-

Mo copmyne (25) cneayeTr paccHUTLIBaTL TakKe BHELEHTPEHHO CXaTble 6ETOHHbIE 3NEeMEHTbI C OAHO-

t

F.

3HAYHOW 3MIOPON HAMPSDKEHUN NPU €, <

// I}
10.3.2 Mpu pacuyete rMbkux GETOHHBLIX 3NEMEHTOB Npu To > 12 wnu —;) > 35 cneayet yuuTbiBaTh

BMUSIHUE ANUTENBLHOIO AENCTBUS HArPy3ku HaA HECYLUYyl0 CMOCOOHOCTb KOHCTPYKUMWU B COOTBETCTBUU C Tpe-
60BaHMSAIMM HOPMATUBHbLIX JOKYMEHTOB C BBEAEHUEM PaCYETHLIX KOA(PMULIMEHTOB, NPUHATLIX B HACTOALLEM
cralpapre.

10.3.3 B aneMeHTax NpAMOYrofibHOT0 CEYEHUS, pacCHUTLIBAEMbIX N0 hopmMyne (24), 3Ha4YeHHne IKCLEH-
TpUCUTETA PACHETHOTO YCUNUA OTHOCUTENMbLHO LIEHTPA TSXKECTU CEYEeHUsl He AOIPKHO npesbiwatb 0,3h npu
OCHOBHOM COYETaHUM Harpy3oK u Npu 0coGOM COMETAHUM HArpy30K, HE BKIMIOYAIOLLEM CeiCMUYECcKne Bo3aen-
ctBus, u 0,325h — npu 0co6om coveTaHun Harpy3ok, BKRIOYAIoLLEM CENCMUYECKUE BO3AENCTBUA.

BHEUEHTPEHHO CxaTble GETOHHLIE NEMEHTLI Npu €, > 0,3h (nm e, > 0,325h) AOMKHBI NPOBEPATLCA NO
YCMOBUIO HEAONYLLEHWUA 00pa3oBaHUs NPOAONbHLIX TPELMH OTKONa:

Ve Y0, S 9V, ¥, Ry (26)

rA€ O, — PacTArMBaloLUee HanpskeHne, AeCTBYIOLEe N0 NPOAOMbHLIM MIOWAAKaM Ha rpaHuLe CXaToil
30HbI.

PacrtsrusatoLype HanpsixXeHus O, @ Takke BbICOTA 30HLI h ,, B PE/Ienax KOTOPOI OHN AeiCTBYIOT, onpeaens-
I0TCA B OOLLEM CrlyYae pacv4eToMm Mo MeToay KOHEYHbIX anemeHToB (MKJ).

ns aneMeHTOB, U3rOTOBNEHHLIX M3 BeToHa knacca B20 1 BbiLue, NPOBEPKY MO YCIOBUIO HEAONYLLEHUS
06pasoBaHKs NPOLONbHbIX TPELUMH OTKONA MOXHO He AenaTb, €CIN BbINOJHSETCS YCIOBME:

VeV, 9 <1207, v, R, 27

A€ Y, = Yp1 Yos Vo13 Vora Vs
10.3.4 BeToHHbIE U3rnbaemble U BHELLEHTPEHHO CXAaTbI€ 3NEeMEHTbI, YCITOBUA HACTYNNEHUSA NPEAEnbHbIX

COCTOSIHUIA KOTOPbIX BbIPAXAIOTCS YEPE3 YCUnusi, B Criyyae AeliCTBUSA B PACHETHBLIX CEYEHUAX 3HAUMTENbHBIX
nonepeyHbIX CUM CreayeT NPOBEPSATh MO NPOYHOCTU HAKIOHHBIX CEYEHWUI U3 YCIOBUS:

Ve Vo Om S Ve Vs Ry (28)

M€ Y, = Yo Yoo Yee Vs V13 Yor4 Vorsr
o,,,— MaBHOE pacTaAruBatoLLee HanpshkeHne B GETOHE, AENCTBYIOLLEE MO HAKMOHHBLIM NNoLIaaKam.
[naBHble pacTArMBatoLLMe HanPsHKeHUS onpeaensoTes Ha YPOBHE HENTPAanbHOW| OCU, LIEHTpa TsHXecTU
CeYyeHuA, a TaKxke B MeCTax pe3Koro USMeHeHUA LUIMPUHBI CEYEeHUA, YTO XapakTEePHO ANA TaBPOBLIX, ABYTaBPO-
BbIX, KPECTOBBIX, KopoB4yaTbiX 1 Ap. CEYEHUIA.

MaBHbIE pacTArMBaloLMe U CxMMaloLLMe HanpsXKeHUs B 6eTOHE BbIMUCTISIOTCS No dpopmyne

2 1
Omt(mc) = (GX ; Oy) + {[ (CX; Oy) ] + 'Uz }2, (29)

xy

rae O, 1 O, — HOpManbHble HanpsikeHns B GETOHe Ha MNOLaAkax, NepreHAnKYmAPHbIX, COOTBETCTBEHHO,
NpPOAONbHON U NapannensHoW NPOAONBHON OCU ANEMEHTA;

T, — KacarenbHble HanpsaXXeHuns B GeToHe.
28
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HanpsoxkeHnus o, O, U T, ONPEeAensioTcs B NPeAnonoxXeH!n ynpyroi paGotkl GeToHa. HanpsbkeHus o,
W o, NOACTaBMAOTCS B dopmyny (29) CO 3HAKOM «+», ECNIN OHM PaCTArnMBaloLMe, U CO 3HAKOM «—» — E€CNK
CKUMaIOLLME.

[insi anemMeHTOB C NepeMeHHOIt BbICOTOI CeYeHus kacaTenbHble HaNpsXKeHUs T, CrieflyeT onpeaensrb
no Teopumn ynpyroctn unu MK3. MNpu 3Ha4eHUSIX yria HaknoHa 04HOWM rpaHu No OTHOLLEHUIO K Apyron 6 ao 30°
AOMYCKAETCS T, ONPeaensiTy no popmyrne:

QS, Mtge ,
T, = (lb)y + ) (1,5 2 - hy), (30)

rae y — paccrosgHue OT ropusoHTanbLHOW (BEPTUKANbHOM) rpaHu aneMeHTa 40 TOYKWU, B KOTOPOW onpeaens-
I0TCA 3HAYEHMA KacaTeribHbIX HANPSDKEHWUH;

Sy — CTaTM4ecKuit MOMEHT 4YaCTu CeYEHUs1, OrpaHUYEHHON FOPU3OHTASLIO (BEPTUKATIBLIO) HA PAaCCTOAHUN
¥ OT ropu3oHTanbHOM (BEPTUKANbHOM) FPaHu.

Mpu onpeaenexnn Ko3hhULIMEHTA y,, BLICOTA PACTAHYTOM 30HbLI CEYEHUA h, HAXOAMTCA MO IMIOPe Ha-
NPsHKEHUIA B NNOCKOCTU AEUCTBUSA IMABHBIX pacTArnBalowwmx HanpsbkeHuin. Ecnn kacatenbHble HanpshkeHus
B NONEepe4yHOM CEYEHUN SNEMEHTA BbI3BaHbI TONLKO AEWCTBMEM MNEpepe3biBaOLLEH CUrbl, TO crneayer npu-
Humatb v, = 1,0 (T. . h, = »).

10.3.5 BeTOHHbIE 3NEMEHTLI, YCROBUS HACTYNNEHNA NpeaenbHbIX COCTOSAHUIA KOTOPbIX BbIPAXAIOTCA Ye-
pe3 HanpsbKeHusl, CesyeT PacCHUTLIBaTL U3 YCNOBUA OTPAHUYEHUS BENIMUMH MABHLIX PAaCTANMBAOWNX G, U
rMaBHbLIX CKUMAIOLLMX G, HANPSXKEHUIA.

Mposepka NPOYHOCTM NO rMAaBHLIM PACTArMBAIOLIMM HANPSXKEHUAM COMMacHo [5] npoussoanTca no ¢op-
myne (30).

MpoBepKy NPOYHOCTU MO FMABHLIM CXMMAIOLLIMM HANPSHXKEHUAM CreayeT Nnpou3sectn no opmyne

Y/c Yno'mcsyc"{b Rb’ (31)

TR Y, = Yor Yoo Y14 Vprs:

10.4 PacyeT NnpOYHOCTH XeJie306eTOHHbIX 35IeMEHTOB

10.4.1 PacyeT npo4HOCTH Xene300eTOHHLIX 3MEMEHTOB, YCINOBUS HACTYNNEHUS NPEAEnbHbIX COCTOSHUIA
KOTOPbIX BbIPXAIOTCA Yepe3 yCunus, npeacTaBneHHble B Tabnuue 19, HaanexuT Npou3BoAUTL ANSi CEYEHMI,
HOpMarnbHbIX K MX NPOAOSIbHON OCU, a Takxke AN HaKNOHHbIX K OCU CeYeHui Hanbonee onacHoOro Hanpasne-
HusA B cooTBeTcTBumM ¢ 10.5, 10.6,10.7, 10.8 n 10.9.

Mpu HaNU4YUK KPYTALLMX MOMEHTOB CreayeT NPOBEPUTL NPOYHOCTb CEYEHUIN, OTPAaHNYEHHbIX B PACTSIHY-
TOI 30HE CNUPanbHOI TPELMHON Hanbonee onacHoOro U3 BO3MOXHbIX HanpaBneHWUN.

Kpome TOro, cnegyer npousBoauTh PacyeT SNEMEHTOB HA MECTHOe AEeNCTBUE Harpysku (Cmatue, npo-
JaBnuMBaHue, OTpPbIB).

PacyeT npo4yHOCTM *#ene300eTOHHbIX SNEMEHTOB, B KOTOPbIX YCINOBUS HACTYMNEHWUs npeaenbHbIX Co-
CTOSIHMI HE MOTYT ObITb BbIPaXEHbl YePe3 YCUNWA B CEYEHUAX, CrEAyeT BbINONHATL ANA NNOLAA0K AeiCTBUS
rMaBHbIX PacTArMBaIOLLMX HAaNPs>KeHUI B 6ETOHE B COOTBETCTBMM C pasaenom 10.

10.5 PacyeTt npoyHOCTU CeYEHUN, HOPMaribHbIX K NPOAONLHOM OCU 3fIeMEHTA

10.5.1 MpeaenbHble ycunua B ceYEHUM, HOPMAanbHOM K NPOAONbHON OCK drieMeHTa, cneayet onpege-
NATbL, UCXOAA U3 CrieayoLWMX NPeanoChINoK:

- CONPOTUBNEHNE BETOHA PACTSXKEHUIO MPUHUMAETCH PaBHLIM HYIIO;

- COMPOTUBIIEHNE BETOHA CXATUIO NPEACTABMNAETCA HAMPSHKEHUAMU, PaBHLIMKU R,, pacnpeaeneHHbIMI
paBHOMEPHO MO CXAaTon 30He BETOoHA;

- pacTArMBaloLLMe HanpsHKEHUsI B apMaTtype NpMHMMAaloTcs He 6onee pacyeTHOro COMpoTUBIEHUS pac-
TSDKEHUIO R (ANs CTepxxHeBON apmarypbl) u R, (Ans IMCTOBOM apmartypbl);

- CKMMAIOLLME HAMPSDKEHUS B apMaType NPUHUMAIOTCS He Bonee pacueTHOro CONPOTUBIEHUSI CKATMIO
Rsc u R’sf;
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- MPU YCTaHOBKE B CEYEHUM dnNemMeHTa apMaTypbl pasHbiX BUAOB U KIacCoOB €€ BBOAAT B pac4eT npoy-
HOCTU C COOTBETCTBYIOLLMMU paCHETHbIMWU COMPOTUBNEHUAMN.

MpumMmevyaHune — JonyckaeTca paccynTbiBaTb MaCCUBHbLIE 3E€MEHTHI, BbICOTa NOMEPEYHOro Ce4EHUA KOTOPbIX
npeBbiwaet 1,5 M, B NPeANONOXEHUN TPEYronbHOR 3Mopbl HanpskeHUii B 6eToHe CxKaTol 30HbI.

10.5.2 Pacuer ceuyeHuit, HOpManbHbIX K NPOAOSIEHON OCU SMEeMEHTa, KOraa BHELUHSIA cuna AencrByeT
B MIIOCKOCTU OCU CUMMETPUM CEYEHUSI U apMaTypa COCPeaoTOvEHa Y NePneHANKYNAPHbIX K YKa3aHHOW nno-
CKOCTU IpaHen anemeHTa, HeobxoaMMo NPOU3BOAUTL B 3aBUCUMOCTU OT COOTHOLLUEHUA MeXAY OTHOCUTEINb-

X
HOW BbICOTOW CHKaTol 30HbI GETOHA § = —— U OTHOCUTESIbHOM BbICOTON CHATOM 30HbI GetoHa ., npn KoTopo#
0

npeaenbHOe COCTOSTHUE HacTynaeT OAHOBPEMEHHO C JOCTWKEHWEM B PACTAHYTOW apmarype HanpsbkeHus,
PaBHOrO Pac4eTHOMY COMPOTMBMEHUIO R, C Y4ETOM COOTBETCTBYIOLNX KOSPPULMEHTOB yCnosuin paboTsl ap-
maTypbl. OTHOCUTENLHAsA BbICOTA CXKATON 30HbI € ONpPeaenseTcsa 3 COOTBETCTBYIOLLUX YCNOBUN PaBHOBECUS
3neMeHTa noa AeCTBUEM CUCTEMbI BHELLUHUX U BHYTPEHHUX CUT.

M3rnbaemble U BHELEHTPEHHO pacTsSHYTble ¢ 60MbLUMM SKCLEEHTPUCUTETOM Xene3o0eTOHHbIE ANeMeH-
Thbl, KaK MPaBuIo, [0MKHbI YA0BNETBOPATL YCNOBUIO & < £, [INA 3NEMEHTOB, CUMMETPUYHBLIX OTHOCUTENBLHO
NAOCKOCTU AENCTBUA MOMEHTA U HOPMAarbHOW CUMbl, aPMUPOBAHHbLIX HEHANPAraeMow apMaTypon, rpaHU4HbIe
3HaAYEeHMA HAANEXUT NPUHUMATL Mo Tabnuue 21, a apMUMPOBaHHbIX HANPAraeMon apMaTypoin — N0 HOpMaTuB-
HbIM JOKYMEHTaM.

Tabnuuya 21 — paHUuHbIe 3HaYeHns &,

'paHnuHbIe 3HaYeHus &, Npu knacce 6eToHa
Knacc apmaTypsbl
B17,5 n Huxe ot B20 go B30 B35 u BbilLe
A-l 0,70 0,65 0,60
A-ll, A-lll, Bp-I 0,65 0,60 0,50

10.5.3 Ecnu BbICOTa CXKaTOM 30HbI 6€TOHA, onpeaeneHHas 6e3 yyera Cxarton apmarypbl, < 2a’, TO Cxa-
TYI0 apMaTypy B pacyeTte crielyeT He y4UTbIBaTb.

10.6 PacueT Npo4YHOCTH U3rMGaeMbIX INIEMEHTOB

10.6.1 U3rnbaemblie cranexene3obeToHHbIe U Xene300eToHHbIe aneMeHTbl u3 betoHa knacca B30 u
HUXE, CUMMETPUYHOTO OTHOCUTENBLHO BEPTUKANBHOM OCU NONEPEYHOTO CEYEHNA (PUCYHOK 2), NpU § < E, AOMK-
Hbl YA0BNETBOPATL CNEAYIOLLEMY YCNOBUIO NPOYHOCTH:

Ve Y,M=v, 4, R, S, +7, R S +v, R, S). (32)
As
. R,
TRA, Ap
x {
< RbAh
M < < |
— ReAe ?

PucyHok 2 — Cxema ycunuit 1 aniopa HanpsKeHWil B ce4EHUM, HOpManbHOM K NPOAONLHOI ock n3rnGaeMoro
Xene3o6eTOHHOro 3NeMeHTa, NpU pacyeTe ero No NPOYHOCTU
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[Mpu 3TOM NONOXKEHME HENTPANbLHON OCU ONPEAENseTCs U3 YCNoBUS:
Yb RbAb + Ys RscA’s+ Ys R’siA,si = ys RsAs + Ys RsiAsi' (33)

rae B popmynax (32) u (33):

R, R, R,nR, — pacdeTHble CONPOTMBMEHUS], COOTBETCTBEHHO, PACTAHYTOI U CXaTON CTEPXKHEBOK ap-
MaTypbl, PaCTAHYTOW U CXXaTON NIMCTOBON apMaTypbl;
A,A, A, A A  —nnowaab NONepe4Horo Ce4eHus, COOTBETCTBEHHO, CXKATON 30HbI GETOHA, PaCTAHYTON U

CXXaTON CTEPXKHEBOW apMaTtyphbl, PACTAHYTON U CXXaTON IMCTOBON apMartypbl;

S,, §',, S, — cratndeckne MOMEHTbI nroLaamM NoNepPeYHOro Ce4eHUs, COOTBETCTBEHHO, CXKaTOl 30HBbI
0eTOHa, CXKaTON CTEPXKHEBON U NUCTOBOM apMaTypbl OTHOCUTENBHO TOUYKU NPUIOXKEHUS
paBHOAENCTBYIOLLEN YCUNUI B PACTAHYTON CTEPXKHEBOMW M NIMCTOBON apmarype.

PacyeTHble CONPOTUBIEHNS! NMMCTOBOI apmaTypbl ONPeaensitoTcs No AeWCTBYIOWMM HOPMATUBHbLIM A0-
KYMEHTaM.
NSt SNemMeHTOB NPSMOYTONIbHOMO CEeYEHUS
. . ! 5 . B
A, =bx;A,=bd,; A =bd_;S,=A,h,- 05

S,=A(h,-a) S =A(h,+05d),

rae hunb — COOTBETCTBEHHO BbLICOTA U LUMPUHA NONEPEYHOrO CEYEHUS SMEMEHTA;

a, @ — paccTosiHue OT PaBHOAEWCTBYIOLLEN YCUIIMIA — COOTBETCTBEHHO B PaCTsIHYTON A, 1 CKaTol
A'_ CTep)XHEeBOW apmaTtype A0 Gnnxaiiuen rpaHu 6ETOHHOTO CeveHus,

d

sf?

-_— 4
h,=h-y-d — paboyasn BbICOTA CEYEHUS.

d', — TONWMHA — COOTBETCTBEHHO PACTAHYTOM A_ 1 cxaToin A’ NINCTOBOI apMaTypsl;

[onoXeHne TOYKM NPUNOXKEHUA PaABHOAEWCTBYIOLLEN YCUIUIA B PACTAHYTON CTEMXKHEBOW WU NUCTOBOW
apmartype (PUCYHOK 2) onpeaenseTcs u3 ycroBus:
[RA(a+d)+05R Ad,]

i 'si s

v (RA,+R,A)

si” si

34

Mpwn OTCYTCTBUM B paccMaTpuBaeMON KOHCTPYKLMKU Kakoro-nmbo anemeHTa apMmpoBaHus (CKaTomn nu-
CTOBOW W CTEPXXHEBOMW apmatyphbl, pacTaHYTOW NUCTOBOM apmatypskl) B popmynax (32) u (33) cneayert npu-
HUMaTb PaBHLIMU HYIIO COOTBETCTBYIOLLME STUM dNIEMEHTAM apMUPOBaHUSA TEOMETPUYECKUE XapaKTEPUCTUKN
ceyeHus.

Ons >xene306eTOHHbIX (He UMEIOLLUMX IMCTOBON apMaTypbl) 9N1EMEHTOB NPAMOYIONbHOIO CeYeHust ycro-
BUA (32) n (33) npuHMMAalOT BUA:

1.1, Msy, [y, R,bx (h, - 0.5%) +v, R A", (h, - a)], (35)
v, Rbx+y,R_A =y RA, . (36)

[MpoBepKy NPOYHOCTU cTanexene3obeTOHHbIX (kene306eTOHHbIX) aneMeHTOB U3 6eToHa knacca B30 u
HWKe npu & > &, cornacHo [5] fonyckaeTca npousBoauTs no copmynam (34—38), npuHumas x = €. h,.

[MpoBepKy NPOYHOCTU >kene306eTOHHbIX aNeMeHTOB 13 6eToHa knacca Bbilue B30 cnegyet nponsBoanTb
C YYETOM PACYETHbLIX KOAPDULIMEHTOB, MPUHATLIX B HACTOSILLIEM CTaHAapTe.

10.7 PacyeT NPpOYHOCTU BHELIEHTPEHHO CXaTbIX 3YIeMEHTOB

10.7.1 BHEUEHTPEHHO CxaTble cTanexene3obeToHHble (kene3obeToHHbIE) anemeHTbl 3 6eToHa B30 n
HUXKE CUMMETPUYHOTO OTHOCUTENbLHO BEPTUKANbHOW OCU NONEPEYHOro cedeHns (PUCYHOK 3) A0MKHbI OTBEYaTb
cneayroLemMy yCroBuio NPOYHOCTU:
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ch Yn Ne < Yc (Yb Rb Sb + Ys Rsc S’s + Ys Rsi S'si) ? (37)

rae € — 9KCLIeHTPUCUTET NPUINOXEHUS BHELLHEN NPOAOSLHON CUIlbl OTHOCUTENBHO TOYKN NPUNOXEHNA PABHO-
OEeNCTBYIOLLE YCUNUIA B PACTSIHYTON apmartype.

N

As
r R,
[—— = = Ab
- - — RscAs !
J ) ReAp
@ >
< &£ |
- - - 2
As

© ]
PucyHok 3 — Cxema ycunuii u aniop HanpspkeHUin B Ce4eHUN, HOPMaSTbHOM K NPOAOIIbHON OCK BHELEHTPEHHO
cXaToro xene3obeToHHOro aneMeHTa, Npu pac4yeTe ero no Npo4YHOCTHU

 J

Mpn 3TOM NONOXEHUe HENTPanbHOI OCK ONpeaensaeTca cneayowmm obpasom:
- npu § < E, — 13 ycnosus

ch Yn NS Yc (Yb RbAb + Ys RscA,s + Ys RsiAlsi_ Ys RsAs - Ys R A )' (38)

si” si
-npu § > & — U3 ycnosus

Y/c Yn N= Yc (Yb RbAb + Ys RscA,s+ Ys RsiA,si_ Ys O‘sAs_ Ys o A )’ (39)

si” si

rae o, o, — HanpPsHXKEHWUs!, COOTBETCTBEHHO, B PACTSHYTOW CTEPXHEBOW W NUCTOBOI apmatype, onpeaense-

Mbl€ No hopMynam:
_jf201-%)
o, = {[——(1 . ]- 1} R, (40)

NERE
o {[_(‘1 S 1} R 0

,D,J'Iﬂ SNIeMEHTOB NPAMOYIoSIbHOIro Ce4YeHUA:
A,=bx; A,=bd; A =bd ;S,=bx(h,- 0,5

S ,=A'(h,-a); S, =bd, (h,+050).

Mpu oTCYTCTBMU B paccmaTpuBaeMoi KOHCTPYKLUM Kakoro-nmbo aneMeHTa apMupoBaHusi (CXaron nu-
CTOBOI U CTEPXXHEBOW apmaTypbl, pacTAHYTOWM NUCTOBON apmatypsbl) B hopmynax (37)—(39) cneayet npu-
HUMaTb PaBHbLIMU HYIIO COOTBETCTBYIOLLME 3TUM SNIEMEHTaM apMUPOBAHUS FTEOMETPUYECKME XapaKTEPUCTUKU
MOMNepeYHOro Ce4eHusl.

Ons »xene306eToHHbIX (He UMEIOLLIMX NTMCTOBON apMaTypbl) SNEMEHTOB MPSAMOYIOfIbHOrO CeYEHUs yCno-
BWE MPOYHOCTU (35) NnpuHUMaEeT Bua

v.v,Ne<vy, [y, R,bx (h - 0,5x) +y, R A", (h, - a)]. 42)
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Mpun 3TOM NONOXXEHUE HeWTparnbHON OCKU ONpeaensaeTcs cneaywmum 06pasom:;
- npu § < §, — u3 ycnosusi

Ve Y N <Y (R OX 4y, R A -y, RA,); (43)
- npu § > g, — U3 ycnosus
VeV, NSy, G, Rbx +y R A -y 0 A), (44)
r4e o, — HanpshKEHWe B PaCTAHYTO CTepXXHEBOI apmaTtype, onpeaensemoe no dopmyne (40).

MpoBepKy MPOYHOCTM BHELIEHTPEHHO CXaTbIX >XENe300eTOHHbIX 3NeMeHTOB U3 6eToHa knacca Bbille
B30 cneayetr npoBOAUTbL B COOTBETCTBUU C TPEOOBAHUSAMU HOPMATUBHbLIX JOKYMEHTOB C YYETOM PaCHETHbIX
KO3 PULMEHTOB, MPUHATBLIX B HACTOALLEM CTaHaapTe.

o I/
10.7.2 Pac4yer BHELIEHTPEHHO CXaTbIX 3reMeHTOB ntoboi chopmMbl Npu rMbKOCTK TO = 35 n anemeHTOB

/
NPSIMOYTONLHOTO CEYEHUS MPK TO 2 10 Npou3BOAUTCS C YY4ETOM Mpornba SNeMeHTa Kak B MIIOCKOCTU 3KC-

LieHTpUCUTETA NPOAONBLHOIO YCUMNUS, TaK U B HOPMAarnbHOI K HEM NNOCKOCTU B COOTBETCTBUM C TpeGOBaHMSAMU
HOPMAaTUBHbIX JOKYMEHTOB.

10.8 PacyeT NPOYHOCTU BHELIEHTPEHHO PACTAHYTbIX 3NI€MEHTOB

10.8.1 MpoBepKy NPOYHOCTU BHELIEHTPEHHO PACTAHYTbIX CTanexene3obeTOHHbIX (Kene300eTOHHbIX)
3MEeMEHTOB CreayeT NPOBOAUTL B 3aBUCUMOCTU OT NONOXEHUS NPOAONbHON cunbl N.
Ecnu npoaonsHas cuna N npunoxeHa mexay paBHOAENCTBYIOLLEN yeunui B apMatype A U A_, C 04HOM
’ ! '
CTOPOHbI, M A’ u A’_, C ApYroi CTOPOHbI (PUCYHOK 4, a), BHELIEHTPEHHO PaCTAHYTbIE 3JIEMEHTbI AO0KHbI OT-
BeYyaTb CNneayloLMM YCrOBUSAM MPOYHOCTU:

Yie Vn Ne , , 45
To+9) ST W RAFTYLRAL), (4%)
e e W RA+YRA,). (46)

(e+e)

33



FOCT P 55260.1.3—2012

As
S R.A 4 \
- - - - ) S: { ‘
| =
(6]
< £ ‘
N RSAS
L - - - ——— p
(1]
Ay
a
AS
© Ry
- - - - TRscAs X Ap
(
* R
4 b
< £
1
- - - - RSAi ’AJ
[ [

a — npogornbHas cuna N npurnoxeHa Mexay paBHOASUCTBYIOLLIMMU ycunui B apmatype S S';
6 — npoaonbHaa cuna N npunoxeHa 3a npejenaMu paccTOAHUA MeXAy paBHOAEWCTBYIOWMMU YCUnuii B apmaType Su S'.

PucyHok 4 — Cxema ycunuid U sntopa HanpsbkeHWid B ce4eHU, HopMarieHOM K NPOAOSBHOW OCH BHELIEHTPEHHO
pacTAHYTOro Xene3obeToOHHOro areMeHTa, MpW pacyeTe ero No NPOYHOCTH

MonoxeHue paBHOAENCTBYIOWEH yCunuin B apmartype A_u A_ onpeaensercs no doopmyne (34).
MonoxeHne paBHOAENCTBYIOLLIEN yeunuii B apmarype A’ n A’ onpeaensercsa u3 ycrnosus:

'

IR A& +d)+05R A d ]

= (RA,+R,A") “n

Mpu npoBepke NPOYHOCTU XKENE300ETOHHLIX (HE MMEIOLLUMX NUCTOBON apMaTypbl) SNEMEHTOB B (hopMy-
nax (45) v (46) cneayet NPUHUMATL PABHLIMM HYNIO BENUYUHLI A, A’ d nd' .

Ecnu npogonbHasa cuna N npunoxeHa 3a npegenamm pacCtosHUS Mexay paBHOAENCTBYIOLLMMMN YCUTTUIA
B apmarype A m A, C 04HON CTOPOHbI, U A’ 1 A'_, C IPYIO# CTOPOHLI (PUCYHOK 4, §), BHELIEHTPEHHO pac-
TAHYTbIE CTanNexene3o6eToHHbIE (Kene300ETOHHbIE) aNEMEHTbI NPK & < E, AOMIHLI 0TBEYaTh Crieayioemy
YCMOBUIO NPOYHOCTH:

ch Yn Ne s Yc (Yb Rb Sb + Ys Rsc Sls + ys R,si Sls/)' (48)
Mpu aTOM NONOXEHNE HENTPANbHON OCU ONpPeaeEnseTcs U3 yCrnoBus
Ve Vo Ns= Yo (Ys RsAs s RsiA’si_ Vo RbAb s Rsc A’s s R’SIA’Si)' (49)
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Mpu oTCYTCTBUM B paccMaTpuBaeMOn KOHCTPYKLUMKU Kakoro-nmbo anemeHTa apMMpoBaHua (CaTtomn nu-
CTOBOI M CTEPXKHEBOW apMaTypbl, PaCTAHYTOW NMMCTOBOW apMatypsbl) B popmynax (48) u (49) cneayer npu-
HUMaTb PaBHbLIMU HYTO COOTBETCTBYIOLLME 3TUM SNIEMEHTAM apMUPOBAHUS FTEOMETPUYECKNE XapaKTEPUCTUKU
NONEpPEYHOro CevyeHus.

ns >xene306€TOHHbIX (HE MMEIOLLMX NMMCTOBOW apMaTypbl) aNMeMEHTOB NPSMOYTIOIIbHOIO CE4YEeHUs1 YCIo-
BUE NPOYHOCTU (48) NpuHMMAET BUA

v, v,Ne <y, [y, R,bx (h,— 0,5%) +vy, R_A'_ (h, - a)]. (50)
an 9TOM NnonoXxeHue HeﬁTpaanoﬁ ocu onpeaendeTcd n3 ycnoBua
ch Yn N < Yc (Ys RsAs - Ys RscA’s_ Yb Rbbx)' (51)

Mpu & > E, pacuet NPOYHOCTU BHELIEHTPEHHO PACTAHYTLIX CTANeXene306eTOHHbIX (Kene306eTOHHbIX)
SNEMEHTOB CcrieayeT Npou3soanTb no chopmyne (50), npuHumas x = &, h,

10.9 PacyeT NpoOYHOCTU LEHTPasIbHO PACTAHYThIX 3/IEMEHTOB

10.9.1 K UeHTpansLHO pacTAHYTLIM 3NIEMEHTaM OTHOCATCH 3MEMEHTbI, B KOTOPbIX NIMHUA AeCTBUA Npo-
A0onbHON cunbl N coBnagaeTt ¢ paBHOAEWCTBYIOLLEN YCUNUIA BO BCEN apMaTtype NonepeyHoro CeYeHus ane-
MeHTa (€' = e; PUCYHOK 4, a).

LleHTparnbHO pacTAHyTbie CcTanexene3obeTOHHbIE U Kene300ETOHHbIE SIeMEHTbI JOMKHbI YA0BNETBO-
pATb CriegytoLeMy YCIOBUIO NPOYHOCTH:

Ve NS Y, (L RA +Y, RA). (52)

[ns aneMeHTOB NPAMOYroNbHOro cedeHus A = bd..
Ons xene306eTOHHbIX (HE UMEIOLLMX NMMCTOBOW apMaTyphbl) SrIEMEHTOB ycroBue (52) NpuHumaeT sug

YV, NSy v, RA. 53)

10.9.2 Cranexene3obeToHHblE arneMeHTbl BogonoaBoasiero Tpakra NAC u NA3C (TypOuHHbIE BOAO-
BOZbl, UX Pa3BUIKN U KOrNeHa, TypbuHHble G6Mnoku, 3aTBOPHbIE KaMepbl U Ap.), CTANEXene300EeTOHHbIE KOH-
CTPYKLMU, PACNONOXEHHbIE B MAaCCUBE FPABUTALIMOHHLIX NIIOTUH M Ap. COOPYXXEeHWUW, YCIOBUS HACTYMMEeHUA

npegenbHbIX COCTOAHUI KOTOPbIX BbIPAXAKOTCA Yepe3 HaNPsHKEHUS], NPU OAHO3HAYHO 3Mope HanpshKEHWV B
PaCUETHBIX CEYEHUAX PACCUUTLIBAIOTCS U3 YCIIOBWIA:

Yo ¥aOs SV Y Ry (54)
Yo V05 S Yo YRy (85)
rae o, n ¢, — pacTATUBAIOLLME HANPSXKEHUS, COOTBETCTBEHHO, B CTEPXXHEBOW apMarype 1 B 06NLIOBKe.
10.9.3 MNpu pacyeTe Ha AeicTBME NONEPEYHON CUMbl AOIDKHO COONIoAaThLCA crieayloLlee ycnosue:
Y.v,Q< 0,25y vy, R, bh,, (56)
rae b — MUHUMANbHAA LUMPUHA SNEMEHTA B CEYEHUMN.
10.9.4 PacuyeT NpoYHOCTU CEYEHUIN, HAKNOHHbIX K MPOAONLHOM OCU 31IEMEHTA, Ha AEWCTBME NONEPEYHON
CUINbl MOXXHO HE NMPOM3BOAUTL, €CNM COONIDAAIOTCA YCNOBUS:
- ANS NAUTHBIX KOHCTPYKUWIA, paboTaloLwmx NPOCTPAHCTBEHHO, U AN KOHCTPYKLIUIA HA YNPYrom oCHOBa-

HUK, 3a UCKIIOYEHUEM BEepPTUKANbHbIX KOHCONEW NOAMNOPHbLIX CTEH:

Vo ¥, @S 0.25y, v, v,R, bh; (57)
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- ANsl BCEX OCTanbHbIX KOHCTPYKLMNA:

VeV RV, Y, Q,, (58)

rae Q, — nonepe4yHoe ycunme, BOCNpUHMMaeMoe BETOHOM CXaToMN 30HbI B HAKNOHHOM CE4eHuu, onpeaense-
Moe no ¢opmyne

Q,< ¢, ,v,R,, bh,tgp, (59)

rae  ¢,=05+ 2%
¢, = 1,0 — ANna aneMeHToB C BbICOTON cedeHus h < 0,6 m;
¢, = 0,83 — AnNA aNemeHToB C BLICOTON cevenus h = 0,6 m;

Y, — koadppuunenr, YYUTHIBAIOLLMIA BAUAHUE CTPOMUTENbHLIX LWBOB B 30HE AEWCTBUSI MONEPEYHbIX CUM,
npUHMMaembIn No Tabnuue 22.

Tabnuya 22 — KoappumeHT vy,

<0,45 0,46—0,64 >0,65

‘_3' ‘\.\

/.
Y, 1,0 1- (—hg_ 0,45) 0,8
J

Mpumevanune — OBo3HA4EHUS, NPUHATBLIE B TabnuLe: /,— paccTosiHe MeXy CeHEeHUeM NO LLIBY M HOp-
MasbHBIM CeHeHneM, NPOXOAALLMM Yepes KOHel| HaKNOHHOTO CeveHUs B CXaroi 30He (PUCYHOK 5, a), h,— BbicoTa
CEYEHUsI Mo LUBY.
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a — Harpyska JeliCTBYeT B CTOPOHY 3reMeHTa;
6 — Harpyska JeiiCTByeT B CTOPOHY OT arieMeHTa

PucyHok 5 — Cxema yCunuid B ce4eHUM, HakMmoHHOM K NPOAONLHOR OCK XKene3o6eTOHHOro aneMeHTa,
npu pacyeTe ero No NPOYHOCTU Ha AeWCTBME NONEePeYHoR cunel

OTHOCUTENBHAA BLICOTA CXATOW 30HbLI CEYEHUA E ONpeaensaeTca no popmynam:
- Ans nsrnbaemblix SNeMeHTOB

>, (60)

- AN BHELEHTPEHHO CXaTblX BO BCEX CNy4asX W BHELIEHTPEHHO PACTAHYTLIX 3NEMEHTOB C GonbLUMM
9KCLIEHTPUCUTETOM
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_ bR, N
SR OEGhR) ©D

rAe 3HAKMU «+» U «—» CrefyeT NPUMEHATb COOTBETCTBEHHO AN BHELIEHTPEHHO CXKaTblX U BHELIEHTPEHHO
PaCTSAHYTbIX SNIEMEHTOB.
[inA BHELIGHTPEHHO PaCTSAHYTbIX AIEMEHTOB C ManbiM 3KCLIEHTPUCUTETOM CneayeT npuHumarb Q, = 0.
Yron mex¢1y HaknoHHbIM CEYEHUEM U NPOLONLHON OCLIO SfIEMEHTA onpeaenseTca no hopMyne

2
tgp=7T—""7=" 62)
[1 * QAI/;O]

3HayeHue tgp npuHumaetcs He bonee 1,5 u He meHee 0,5.
[onyckaetca nonepeyHoe ycunue Q, B ycnosuu (59) onpegensitb no chopmynam

10,6 9,6 (1+6,) 1R, bH2]

Q, 5 (63)
HO He Bonee
Q= 9,9,(1+¢)yR,bh, (64)
08 1+9)y,R, bh
Q,- [0.8 9,95 (1 + )R, bl ©5)

[1 +(Q_AZO)]

rae a) g, — KO3PMULIMEHT, yHUTLIBAIOLMIA BNUSIHWE NPOAOMNLHON apMatypbl, onpeaensemslii no popmyne

50 A,

- 66
%=1+ b (66)

1 NpMHUMaembli He Bonee 2,0;

6) g, — K03(D(HULMEHT, yunTLIBAIOLLMIA BIUAHUE NPOAONBLHLIX CUN (C YYETOM NPOTMBOAABINEHUS), Onpe-
aensemslit no popmynam

- Npu AENCTBMU NPOAOTIbHLIX CUMAIOLLUMX CUR:

01N

0= 67
Rbtbho
npuHUMaeMsbiin He 6onee 0,5;
- P AEWCTBUM NPOAOSIbHbIX PACTArMBAIOLMX CUIT:
.- 02N ©8)
R, bh,

npuHMMaeMsbiin He 6onee 0,8 No abCcontoTHOW BENUYUHE;

B) C — ANUHA NPOEKLUMU HAKIMOHHOIO CE4EHUs Ha NPOAONbHYIO OCb 3NIEMEHTA, OTCUUTLIBASA OT ONOpbI.

B cdopmynax (62) u (65) M n Q — COOTBETCTBEHHO MU3rnbaloLmii MOMEHT U NonepeyHas cuna B HOp-
ManbHOM CevyeHun, NPOXoAsALLEM Yepes KOHEL, HAKIMOHHOIO CEYEHUS B CKATOW 30HE.

B oGLem crniyyae pacyeTa anemeHTa CnefyeT 3a4aBatbCs PAgoM CEYEHUI ¢ U ONpeaensTb Q,, no gop-
myne (63). Mpu AeicTBUM HA SNEMEHT COCPEAOTOYEHHBIX CUI 3HAYEHUST C MPUHUMAIOTCA PaBHbLIMW PacCTos-
HUAM OT OMOPbI 40 TOYKN MPUNOXKEHUS ITUX CUN.
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Mpu AeiiCTBMM HA SNEMEHT pacnpefeneHHON Harpyskn MHTEHCUBHOCTLIO g, 3HaYeHUe ¢ onpejensieTcs
no gopmyne

oe {[0,6 9,(1+9,) Y,-Rb,bh%]}%' 69)

9

Ecnu ycnosue (58) npu noacraHoske B npasylo 4acTb Q,, BMECTO Q, He y10BNETBOPSIETCA, TO crieqyeT
3a4aTbCA PAAOM HAKMOHHBLIX CE4EHUN, ANA KOTOPbIX HAWTK 3HayeHnss M u Q, no dhopmyne (65) onpeaenuTb
3HayeHue Q,, u npoBepuThb ycnosue (58) npu Q,= Q.

PacueT nonepeyHoit apMaTypbl He NPOU3BOAUTCA, ecnu ycrosue (58) cobnioaaerca npu NoACTaHOBKe B
€r0 NpaBylo0 4aCTb OIHOMO N3 NONEPEYHBIX YCUMNIA Q,, unn Q,.

10.9.5 Pacuer nonepe4Hoii apMaTypbl B HAKMOHHbIX CEYEHUSX NEMEHTOB NMOCTOAHHON BbICOTLI (PUCY-
HOK 5) cneayet npou3BoauTb No hopmyne

ch Yn Q1 s Yc (2 Ys st Asw + 2 Ys st As, inc Sin o+ Yb7 Qb)’ (70)

e Q, — nonepeuHas cuna, AelCTBYIOLIAA B HAKNOHHOM CEYEHUM, T. €. PABHOAENCTBYIOLLAS BCEX MOMepey-
HbIX CUI OT BHELLHEN Harpy3Kku, PacnonoXeHHbIX N0 OHY CTOPOHY OT pacCMaTpUBAEMOro HaKNOH-
HOTO CEYEHUS;

YR, A, 21, R, A, 1 SIN 0. — CYMMBI NONEPEYHbIX YCUIUIA, BOCNPUHUMAEMBIX COOTBETCTBEHHO XO-
MYTamu 1 OTOTHYTbIMMN CTEPXKHAMM, MEPECEKAIOLLIMMMN HAKNOHHOE CeYeHune;

oL — YrOf HaKNOHa OTOTHYTbIX CTEPXXHEN K NPOAONLHON OCU ANEMEHTA B HAKITOHHOM CEYEHUH.

Ecnu BHELUHAS Harpy3ka AeiCTBYET B CTOPOHY SMIEMEHTA, KaK NOKa3aHO Ha PUCYHKe 5,a, TO pac4eTHYIo
MONepPeYHyIo CUIy HaANEXUT ONpPeaensTL no opmyne

Q,=Q-Q,+ Vcosp, (7

rae  Q — nonepeyHas cuna B ONOPHOM CEYEHUH;

Qg — paBHOAENCTBYIOLLAA BHELUHEW Harpy3Kku, €NCTBYIOLLEN HA NeMEHT B npeagenax AfMHbl NpoeKkLun
HaKMOHHOrO CEYEHMA Ha NPOAOSIbHYIO OCb 3MEMEHTa;

V — cuna npoTuBogaBneHus, AENCTBYIOLLAsA B HAKITOHHOM CEYeHUM, onpeaensiemas B NpeanonokeHnn
NUHERHOTO pacnpeAeneHns Nbe3oOMETPUYECKOT0 AasneHusa u o, = 1,0.

Ecnu BHELLHAS Harpyska AelCcTBYeT B CTOPOHY OT 3reMeHTa, Kak nokasaHo Ha pucyHke 5, 6, To Qg B
dopmyne (71) He yunTbIBaeTCS.

10.9.6 Ecnu ycnosue (58) npu Q, = Q,, U Q, = Q,, HE BbINOMHAETCS, TO pac4eT ANEeMEHTOB, apMUPOBaH-
HbIX XOMYTamM, JOMNYCKaETCA NPOM3BOAMTL NO Hambonee oNacHOMY HaKIIOHHOMY CEYEHUIO U3 YCIOBMWIA:

Y/c Yn Q s Yc (Yb7 Qb'] + st)’ (72)
Y/c Yn Q < Yc (Yb‘/ Qb2 + st)’ (73)

rae Q_, — nonepeyHoe ycunue, BOCMPUHUMAEMOE XOMyTamu B npeaenax Hantonee onacHoro HakroHHOTo
ceyeHust U onpeaensemoe no popmyne

1
-q {[0,6 9, (1+9,) Y,-R,,,bhf,]}fl 4)
sw W qsw
rae q,, — ycunnue B Xomytax Ha €aAuHULYy ANUHbI snemMeHTa B npeaenax HaknoHHOro ceveHus, onpeaensemoe
no chopmyne
R A
Gy = o on o o, (75)

rge s — war xoMmyToB.
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MNpu pacyeTe aNEMEHTOB NPUHUMAETCHA HAUMEHLLUEE YUCIIO XOMYTOB, NOMYyYEeHHbIX U3 ycrosui (70) u
(73).

10.9.7 PacctosiHne mexay nonepeyHbIMU CTEPXKHAMMU (XOMyTamMu), KOHLOM NPeablayLIero n Hadasnom
nocrneaywLero otruba, a TaKke Mexay onopoi M KOHUOM oTrnba, Bnvxaiero Kk onope, AOMMKHO ObiTb He
Gonee BennuunHbl S, ONPEAENAEMON no hopMyne

2
— chlﬂ (PZ Rbt bhO . (76)
max YIcYnQ1

10.9.8 PacuyeT anemMeHTOB NepPEeMEHHON BbICOTbI CEYEHNUSI Ha AENCTBME MONEPEYHON CUIbl NPOM3BOANTCS
cnepylowmmM o6pasom:

a) ecnu oHa W3 rpaHel aneMeHTa ropusoHTanbHa UM BEPTUKanbHa, a BTOPasa HaKNoOHHAa, TO OCb ane-
MEHTa NPUHUMAETCH COOTBETCTBEHHO rOPU3OHTArNBLHON MU BEPTMKANbHON. 3a pabouyyto BbICOTY HAKIIOHHOTO
ceyeHunsi cneayeTt NPUHMMAaTL NPOEKLMIO paboyeli YaCcTh HAaKIOHHOTO CeYeHUst Ha HOpPMarib K OCU dfieMeHTa:

- NS 9NEeMEHTa C HAKNOHHON CXKaTOW rPaHbio — Y KOHLLA HAKSTOHHOIO CEYEHUA B CXKATOW 30HE (PUCYHOK
6, a);

- AN 9NeMeHTa C HAaKIMOHHON PACTAHYTOW rPaHb0 — y HaYana HakmoHHOIO CeYeHNs B PaCTAHYTOW 30He
(pucyHoK 6, 6);

0) ecnn 0b6e rpaHn 9NEMEHTa HAKIMOHHbIE, TO 38 OCb JNEeMEeHTa Cneayet NPUHUMATb FreOMETPUYECKOE
MECTO TOYEeK, paBHOYAASIEHHBIX OT rpaHel anemeHTa. 3a pabo4yo BbICOTY CEYEHUS MPUHUMAETCA NPOeKUMs
paboyen 4acTn HAKNMOHHOIO CEYEeHUs1 HA HOpMarb K OCU areMeHTa.
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a — HaKJSIoHHasA rpaHb cXara;
6 — HaKrMoHHas rpaHb pacTsHyTa

PucyHok 6 — Cxema ycunuii B ceMeHUM, HaKIIOHHOM K NMPOAOIBLHON 0CU Xene3o6GeTOHHOro anemMeHTa,
C HAKIOHHOM rpaHbio MPU pacyeTe ero No NPOYHOCTU Ha AedCTBUE NONEPEYHON CUIlbI

10.9.9 Pacuer ceueHnuii, HaKIOHHbIX K NPOAOSNLHON OCU 3NeMEHTA, Ha AelCTBUE n3rnbaioLwero MoMeHTa
cneayet Npou3BOAUTL ANsi CEYEHUN, MPOBEPSIEMbIX HA NPOYHOCTL NPU AEWCTBUM MONEPEYHbIX CUA, A TaKKe
ANA CeYEHUN, NPOXOASLUMX Yepe3 TOYKM U3MEHEHUS NNOWAaan NONepPEeYHOro CeYeHUst NPoAONbHOW PacTAHY-
TOM apmatypbl (TOYKM TEOPETUYECKOTO 0OpbIBA apMaTypbl MNU U3MEHEHUA €€ AUaMeTpa), U B MeCcTax peskoro
M3MEHEeHUA pa3MepoB NONEPEYHONO CEYEHMUS AneMeHTa no opmyne

ch Yn M < Yc (Ys Rs As Z+ E Ys st As, inc Zs, inc + E Ys st Asw zsw)’ (77)

rae M — MOMEHT BCeX BHELLUHUX CUIT (C YYETOM NPOTMBOAABMEHUS), PacnonoXeHHbIX N0 OfHY CTOPOHY OT pac-
CMaTpUBaAEMOro HaKNOHHOIO CEYEHUS OTHOCUTENbHO OCU, KOTOPAas MPOXOAUT Yepe3 TOUKY Npunoxe-
HUS PABHOAEWCTBYIOLLIEN YCUINUIA B CXKATOM 30HE M NEPNEHAMKYNAPHA NNOCKOCTU AENCTBUS MOMEHTA;
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YR AZ SV R, A, o2 ines 2 Y. R Ay, Z,, — CYMMBI MOMEHTOB OTHOCUTENLHO TON € 0CM COOTBET-

CTBEHHO OT YCWUNWii B NPOJONLHOM apmaType, B OTOTHYTbIX CTEPXHSAX U XOMYTaX, NepeceKaroLmx pac-
TAHYTYIO 30HY HAKIIOHHOTO CEYEHMUS;

z;z_, ;Z  — NNe4Yn ycunuii B NPOAONbHON apMaType, B OTOTHYThIX CTEPXKHAX U XOMYTax OTHOCUTENbHO
TOW Xe ocu (PUCYHOK 7).
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PucyHok 7 — Cxema yCunuii B cedeHn, HakioHHOM K MPOAOIBHOM OCH Kene306eTOHHOro aNeMeHTa,
npwW pac4eTe ero no NPoYHOCTH Ha AeACTBUE M3rnbaloLLEero MOMEHTa

Ecnun HaKnoHHOE CeYeHne pacnofnoXKeHO B 30HE UBMEHEHUS 3HaKa n3rubaloLLero MOMeHTa, TO NPOBEPKY
Ha u3rub crneayer NPoBOAUTL OTHOCUTESNIbHO TOMEK NEPECEYEHUsT HAKNMOHHOTO CeYEeHUs C NPOAONbHON apmary-
pOW, pacnonoXeHHon y o6enx rpaHen. Mpu aTom cneayet npuHumMats Q, = 0.

BblcoTa CKaToi 30HbI B HAKNIOHHOM CEYEeHUU, U3MEPEHHas No HOpManu K NPOAOILHON OCU 3NeMeHTa,
onpeaenserca B cooreeTcTeumn ¢ 10.6.1.

10.9.10 OnemeHTbl C NOCTOAHHON MNN NNABHO U3MEHSIOLLENCA BbICOTON CEY4EHUA A0MNYCKAETCA He pac-
CUMTBLIBATb MO MPOYHOCTU HAKIOHHOIO CEYEHUA Ha AeNCTBUE U3rnbaloLLEro MOMEHTA B O4HOM U3 CIIEAYIOLLUX
Cry4aes:

- €CINU BCS NPOA0SIbHAA apMaTypa A0BOAUTCS A0 ONOPbI MU A0 KOHLIA AMEeMEHTa U UMEET AOCTaTOuHYIO
aHKEepPOBKY;

- B MIUTHbIX MPOCTPAHCTBEHHO paBOoTaIOLWUX KOHCTPYKLUAX;

- €CNY NPOAOTbHbIE PACTSAHYTbLIE CTEPXHU, 0OpbIBaEMbIE NO ASIMHE SfIEMEHTa, 3aBOAATCA 38 HOPManb-
HOE CeyeHne, B KOTOPOM OHM He TpeByIoTCs N0 pacyeTy, Ha ANnHY / 1 Gonee, onpeaensaemyio no opmyne

| = (YIGY"Q -075 YchstAs,/ncSino‘) 54
g (1’5qsw) + !

(78)

rae Q@ — nonepeyHasi cuna B HOPMArnbHOM CEYEHWUM, MPOXOASLLEM YEpPE3 TOUKY TEOpEeTUYecKoro obpbiBa
CTEPXKHS;

A, -0 — COOTBETCTBEHHO NIOLIAAL CEYEHNSA U YTOfl HAKITOHA OTOTHYTbIX CTEPXKHEN, PACMONOXEHHbIX B Npe-
Jenax yyactka A5IMHON Ig;

q,, — YCUnu1e B XOMyTax Ha €AMHULY ANWHbI 3NIEMEHTa Ha y4acTke ANKHOM I, onpeaensiemoe no gopmyne

v.R_ A
=_ts oW ew 79
= YeFrlln (79)
rae d— AnameTp 06pblBaeM0r0 CTEPXKHA, CM;
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€CJIN BbINONHAETCA YCNOBUE:

Y.V, Q=025vy v, R, . bh

bt ser 0’

(80)

B KOHCTPYKLUMAX HA YyNPYrom OCHOBAHUM, 3@ UCKIMIOYEHUEM NOANOPHbIX CTEH.

10.9.11 Pac4yeT KOHCOMU, ANUHA KOTOPOW paBHa UMM MEHbLLE €€ BbICOTbl B OMOPHOM CeYEHUM h (KopoT-
Kas KOHCOMb), CneayeT NPpou3BOAUTb MO HOPMATUBHBLIM AOKYMEHTAM.

10.9.12 Mpu NPOEKTUPOBAHUN MACCUBHBIX KENE300ETOHHbIX 3NIEMEHTOB MPSMOYrOfibHOMO0 CEYEHUs,
NnpeaenbHbIe COCTOAHUSI KOTOPbIX BbIPAXAKOTCA Yepes yCunusa, cneayer nNpoBepsiTb MPOYHOCTb MPOAOSbHLIX
CEYEHUI Ha YPOBHE HEWTPAnbLHON OCU U NMPOAOSbHLIX CTPOUTENBHBIX LLUBOB A0 U NOCie 06pa3oBaHns TpeLymH
B PACTSHYTON 30HE arneMeHTa.

10.10 PacyeT BbIHOCNIMBOCTM Xene300eTOHHbIX 3N1eMEHTOB

10.10.1 Pac4eT BLIHOCNMBOCTU CEYEHUI, HOPMATIbHBIX K NPOAOSIbHON OCU 3NEeMEeHTa, AOSDKEH NPON3BO-
AUTbLCA U3 YCNOBUN:
- ANa cxaroro 6eToHa

Ve YaOp S Yo Y, Ry @1
- ANA pacTaHyTON apMaTtypbl

ch Yn Gs = Yc Y51 Rs ’ (82)

rae o, U G, — MaKCUMaribHbIE 3HAYEHUSI COOTBETCTBEHHO CHUMAIOLLIMX HANPsDKEHNH B GETOHE U pacTArBalo-
LUMX HaNpspkeHW B apmarype;

Yo = Yor Vo12 Vo1 Vo5 -

CxaTtas apMmartypa Ha BbIHOCIIMBOCTb HE paCCYUTLIBAETCA.

10.10.2 B TpeLmHOCTONKNX dnemMeHTax HanpsbkeHus B GETOHe o_n apmatype o, ONpeaensiioTcs B 30He
[EeNCTBUA MAKCMMAarnbHOro u3rnbaroLero MOMeHTa Mo pacyeTy Kak Ans ynpyroro Tena no npuBeaeHHbIM ce-
YeHUsM C yyeTom 7.2.8.

B HETPELUMHOCTOMKUX dneMeHTax NnoLwaab U MOMEHT CONPOTUBIIEHUS! NPUBEAEHHOIO CeYeHus crneayeT
onpeaensTb 6e3 yyeta pacTaHyTol 30Hbl 6eTOHa. HanpspkeHust B apmatype crieayet onpeaensiTb COrnacHo
11.2.3.

10.10.3 Pac4eT BbIHOCIMBOCTH CEYEHWIN, HAKMOHHbIX K MPOAONLHON OCU SNEMEHTA, CreayeT BbINOMHATb
U3 yCroBus:

ch Yn 0-mt = Yc Yb Rbt ! (83)

rae ¢, — IMaBHble PacTArMBaloLNE HAaNPSHKEHUS B GETOHE,

Yb = Yb5 Yb7 Yb12 Yb13 Yb14 Yb15'

BenuunHy rnaBHbIX pacTArMBalOLLMX HanpsxeHuii B 6ETOHe crieayet onpeaensTb no gopmyne (29) ¢
yyeTom ykasaHuii 10.3.4.

OnsA cTepXXHEBbIX ANEMEHTOB NPSAMOYTONbHOIO CEYEHWUs C napannenbHbIMU PACTAHYTON U CXaToii rpa-
HAMW JONYCKAETCA NPUHUMATL NPU ONPEAENEHNN TNaBHbIX PAaCTAMMBAIOLLMX HAMPSHKEHWU g,= 0, a Hanpske-
HUA 0, 1 T  OnpejensThb no dopmynam

My
[e)

x =7
lred

N
s (84)

- ered
= b (8%)
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rae A_,vl_, — nnowaab ¥ MOMEHT MHEPLMN NPUBEIEHHOTO CEYEHUSI OTHOCUTENBHO €0 LIEHTPA TAXECTH;

S, — CTaTYecKuin MOMEHT YacTi NPUBEAEHHOTO CEYEHUs, NIeXallieii Mo 0JIHY CTOPOHY OT OCH, Ha
YPOBHE KOTOPO#i ONPEAENSIOTCS KAaCaTeNbHbLIE HAMPSXKEHUS,

y — pacCTOsiHME OT LIEHTpa TSDKECTU NPUBEAEHHOTO CEYEHUs A0 NUHWUKU, HA YPOBHE KOTOPON
onpeaensaioTCs KacaTerlbHble HaNpsKeHUs;

b — LUMpPUHA CEeYEHUS HAa TOM >KE YPOBHE.

B cdopmyne (84) 3HaK «+» NPUHUMAETCA ANA BHELEHTPEHHO PacCTSAHYTLIX, & 3HAK «—» — ANsi BHELEH-
TPEHHO CXaTbIX 3NIEMEHTOB.

lFeomeTpuyeckne napameTpbl NPUBEAEHHOIO CEYEHUA CNEAYET ONPEAenaTs C y4eTom 7.2.8.

[ins anemeHTOB C NepeMEHHOIi BbICOTOI CEe4eHUst KacaTenbHble HaNpsHkeHus T, CreayeT onpeaensb ¢
yyetom 10.3.4.

Ecnu ycnosue (83) He BbINOMHAETCHA, TO PaBHOAENCTBYIOLLAA [MaBHbLIX PACTArMBaOLMX HAMNPSXEHUN
AOMKHA ObITb MOMHOCTLIO NEPeAaHa Ha NonepeyHyto apMaTypy nNpu HanNPsKEHUAX B Hel o Sy R

11 PacueT aneMeHTOB OETOHHbIX U XKene306eTOHHbIX KOHCTPYKLUUA
no o6pa3oBaHuUIO, PacKpPLITUIO TPELWUH U aecdopmaumsam

11.1 PacyeT 6€TOHHbIX U Xene306eTOHHbIX 3MIeMEeHTOB N0 06pa3oBaHUIO TPELUH

11.1.1 PacyeT BETOHHbIX W Xene306eTOHHbIX ANIEMEHTOB N0 06pa30BaHUI0 TPELUMH CriefyeT Npon3Bo-
auTb:

- B Cryyasx, Koraa no ycrioBusM 9KCrnyarauuu TpeLyHbl He J0NyCcKalTes;

- ANS BbISBNEHUS 30H TPELUMHOOOPA30BaHUS NPU PACHETE CTAaTUYECKN HEONMPEAENUMBIX CTEPXHEBBIX U
MaCCUBHbIX KOHCTPYKLIWIA;

- NPU HanU4Mmu cneumanbHbIX TPEOOBAHWI U HOPM NPOEKTUPOBAHUS OTAENbHbLIX BUAOB MMAPOTEXHUYE-
CKMX COOPY>KEHWUN.

K 4yncny KOHCTPYKUMIA, B KOTOPBIX C yY4ETOM TpeboBaHui [5] He AoNycKalTCa TPELUMHBI C PaCKPbITUEM
Bonee 0,2 MM, OTHOCATCSA:

- HanopHble u 6e3HanopHbIE ANEMEHTbI, HAX0AALWMECA B 30HE NEPEMEHHOTO YPOBHS BOAbI M NOABEpra-
OLLMECH NEPUOAUYECKOMY 3aMOPAXMBAHUIO U OTTaUBaHWUIO.

K uncny KOHCTPYKUMIA, B KOTOPbIX TPELUUHBI HE A0NYCKAIOTCA, OTHOCATCA:

- KOHCTPYKUMMU, K KOTOpbIM NpeabssnseTca TpeboBaHne BOAOHENPOHMLIAEMOCTH B TEX CnyYasnx, koraa
370 TpeboBaHMe HEBO3MOXHO 06eCNeYUTb KOHCTPYKTUBHBIMU U TEXHOMOTMYECKUMU MEPONPUATUAMMN,

- AneMeHTbl NpuyanbHbIX HabepeXHbIX, NOrpy>XaeMble B rpyHT 3a0MBKOM UNu BUGpUPOBAHUEM;

- NULEBbIE 3NEMEHTbI NpuYanbHbiX HAbEePeXHbIX, CBan U CBaM-000MOYKM ANa CTaAuA M3rOTOBMEHUSA,
TPaHCNOPTUPOBKU U MOHTaXa.

11.1.2 Pacuet cTep)kHeBbIX Xene300eTOHHbIX 9NeMEHTOB N0 06Pa30BaHMIO TPELLUH, HOPMASbHbLIX K UX
NPOAONLHOI OCH, CrieAyeT NPOM3BOAUTD!

- ANA LIGHTParbHO PacTAHYTbIX ANEMEHTOB NO hopmyne

Ye NSY, VR o A (86)

bt ser * “red’
"€ Yy = Yor Yo Yoo Vara Yora Vors: MPY Yy Yoo > 2 CTIGAYET MPUHUMATE Y, Y, = 2,0;
- ANA n3rnbaembix aNeMeHToB No hopmyne
ch M S Yc Yb Rbt, ser |/Vt,red’ (87)

rp‘e Yb = Yb7 Yb& Yb10 YDT3Yb14 YMS’ anl YbS Yb10 > 2 Cnep‘yeT anHMMaTb Yb& YMO = 2’0;

- ANSl BHELIEHTPEHHO CXaTbIX 311EMEHTOB N0 chopmMyne

w, A

tred red

M
ch=(——i)sYcYbRbt,ser’ (88)

TA€ Y, = Y7 Va6 V10 Vors Yora Votsr TPY Yyg Vpro > 2 CTIEAYET NPUHNMATD Y, ¥, = 2,0
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- ANSi BHELIGHTPEHHO PaCTSAHYThIX NEMEHTOB N0 hopmyne:

M
st

YoroWires Voo Ares

(89)

<y YR

bt, ser’

A€ Y, =Yy7Vos Yo13 Vo1 Vo5

Mpu pacyete no chopmyne (89) cneayer NPUHUMATD:
- Y,s — KaK Ans UEHTPaNbHO PaCTAHYTOrO 3MIEMEHTA TaKoro e NonepeyHoro CeYeHus;

= Yp1o — K@K ANs M3rubaemoro anemMeHTa Takoro Xe MonepeyHoro CeveHusI.

MpumedaHue — B dopmynax (86)—(89) 3Hak paBeHCTBa COOTBETCTBYET YC10BUIO 06pa3oBaHNs TPELLMH, 3HaK
HepaBeHCTBa — YCMNOBUIO TPELUMHOCTOMKOCTH.

11.1.3 PacueTbl no 06pasoBaHuio TpeLLUH, HOPMarbHbIX K NPOAONbLHON 0CU BGETOHHBIX 3NEMEHTOB, Npe-
JenbHble COCTOSIHUSI KOTOPLIX BbIpaXatoTcs Yepes yeunus, cnegyet npom3soanTb no dopmynam (22) u (25),
npuHumMas B Huxy,=1,0,y,=10n R, BMecTOR,,.

11.1.4 Pac4yeTtbl N0 06pa3oBaHNio TPELLMH MO MMaBHbIM PaCTArMBAIOLLUMM HaNPSXKEHUAM NPOU3BOAATCA:

- ONA OLEHKW TPELLUMHOCTOWKOCTU CEYEHUIN, HAKMOHHbIX K MPOAONbHOW OCU CTEPXHEBbIX BETOHHBIX U
WKene306EeTOHHbIX KOHCTPYKLWIA;

- ANt OLUEHKU TPELUMHOCTOMKOCTH 0OBbEMHbIX BETOHHBIX U XKene300eTOHHbIX KOHCTPYKLUI, NPEAernbHbIe
COCTOSIHUSA KOTOPbIX HE MOTYT ObITb BbIPXKEHbLI YEPES YCUMUS;

- ANS OLEHKM TPELUMHOCTOMKOCTU BETOHHBIX U XKene306ETOHHbIX KOHCTPYKLUMI NPU AERCTBUM MHOTOKPAT-
HO NOBTOPAIOLLENCH HArPy3KK.

PacyeTbl N0 06pa3oBaHnio TPELLMH B STUX CIy4anx NPOM3BOAATCA U3 YCNOBUA:

ch Gmt < Yc Yb Rbt' (90)
A€ Y, =Yy VpoVos Vos Vo1 Vora Vors — MPU pacueTax 6ETOHHbIX ANEeMEHTOB;
Yo = Y7 Vos Yoto Vo1 Yots Yora Yos — TP PACUETax Xene3o0eTOHHbIX AEMEHTOB;

— npu pac4yeTax GETOHHbIX ANEMEHTOB NPU AENCTBUU MHOFOKPATHO NOBTO-
pAIOLLENCA Harpy3Kku;

Yo = Yor Vo1 Vora Vo1a Vora Vpis — TIPM PACHETAX XENE306ETOHHBIX 3NEMEHTOB NpU AENCTBUU MHOTOKPATHO

NOBTOPAIOLLENCA Harpy3sKku.

Yo = Vo1 Vo2 Vo5 Vp12Vo13 Vo14 Yors

HanpskeHHOe COCTOsiHUE aneMeHTOB onpeaensieTca B cootBeTcTeuu ¢ 10.3.4. MNposepka ycnosus (90)
NPOW3BOAMTCA ANSI HAPYXXHbIX FPaHE 9NEMEHTOB, B TOYKAX NepeceveHns UX C raBHbIMU LIEHTPanbHbIMKU OCS-
MU MHEPLIMKU NPUBEAEHHOTO CEYEHUS, a A ANIEMEHTOB TaBPOBOIO, ABYTABPOBOIO U KOPOGYATOro CeYeHnin —
TaKkKe B MecTax NPUMbIKAHUSA CXAaTbIX MOMOK K CTEHKE.

Mpu onpeaeneHnu KOBPADNLNEHTOB y,, — A1 GETOHHBIX KOHCTPYKUMI W ¥, — AJIA XKene3o6eTOHHbIX
KOHCTPYKLMIA BbICOTA PACTAHYTOI 30HLI CEYEHUA h, HAXOAMTCA NO 3MIOPE HANPSHKEHUI B NIOCKOCTU MABHBIX
PacTArMBalOLLMX HaMPSXKEHUM.

KoathpnuneHT y,, BLIMMCNAETCSA B 3aBUCUMOCTU OT CXEMbl apMUPOBaHUs (OAHOPSIAHOE UM MHOTOPSA-
HO€, AuCnepcHoe unn obblMHOE) 0BnacTu aNeMeHTa, Ans KOTOPO NPOU3BOANTCA NPOBEPKA TPELLUMHOCTOMKO-
cTu.

11.2 PacyeTt kene3o6eTOHHbIX 371IEMEHTOB NO PACKPbITUIO TPELUH
11.2.1 B HETPELUMHOCTONKUX CTEMKHEBLIX NIEMEHTaX pacyeT No PacKkpbITUIO HOPManbHbIX K MPOAONb-
HOW OCU TPELUMH CriefyeT NPOM3BOAUTL U3 YCIOBUS

a,=v, A, (91

rae a, — pacyeTHas LUMPUHA PaCKPbITUA TPELLUH, MM;
A, — Aonyckaemas LUMPUHa packpbITUA TPELWMH, MM, onpegensemas no 11.2.4.
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11.2.2 WnpuHy packpbiTUA TPELMH a_, MM, CReayeT onpeaensTb no gopmMyne

cr!
1

O -0 7
s 09| 74 1000)d » (92

acr = 6(P'7] [T

s

rae a) 8 — KoappuumneHT, NpUHMMaeMbIi paBHbIM A5 SIEMEHTOB:
- n3rubaemMbix U BHELIEHTPEHHO oxxaTbix — 1,0;
- LUEHTpanbHO U BHELEHTPEHHO pacTAHYTbIX — 1,2;
6) ¢, — KOSMDULIMEHT, NPUHUMAEMbII PABHbLIM:
1) Npu y4eTe BPEMEHHOTO AENCTBUSA HArpy3oK:

F, 2
- NPY =~ < —~ NPUHUMAIOT PABHBIM 1,0;

c

F 2
- npu ?‘ 2 3~ MPUHNMAIOT PABHBLIM 1,3,

rae  F_uF,— HanGonblume 0606LIeHHbIE yeunua (U3rnfaoLmii MOMEHT, HOpMarnbHas cuna u T. n.) CooT-
BETCTBEHHO OT AENCTBUA NOSIHOM Harpy3ku (MOCTOAHHOW, ANWUTENLHON, KPATKOBPEMEHHOW) U OT AENCTBUSA
NOCTOSIHHOW W ANUTENBLHOW Harpysok;

2) NpU y4eTe MHOrOKpaTHO NOBTOPSIOLLENCH Harpy3Ku:

- NPK BO3AYLIHO-CYXOM COCTOSIHUM BGETOHA — 2 MUHYC p_ (p, — KOIPADULIMEHT aCUMMETPUM LIMKNA);

- NpW BOAOHACbLILLEHHOM coCcTOsAHUN BeTtoHa — 0,9;

B) | — KO3(pPULUMNEHT, NPUHUMAEMBIVA PABHbLIM NPU apMartype:

- CTepkHeBOW nepuoaunyeckoro npodpuna — 1,0;

- rnagkon crepxHvesov — 1,4;

- NPOBOMOYHON Nepuognyeckoro npopuna — 1,2;

I o, — HanpsbKeHWe B pacTAHYTOW apmaType, onpeaensieMoe B CooTeeTcTeumn ¢ 11.2.3 Ges yuera conpo-
TUBNEHUs 6ETOHA PaCTAHYTON 30HbI CEYEHUS; C YHETOM (PUNBTPALUMOHHOIO AABNEHUSI BOAbI, ONpeaensiemMoro
B COOTBETCTBUM € 9.12 1 9.13;

A) o ,, — HavanbHoe pacTsAruBaloLLlee HanpsbkeHue B apMaType ot HabyxaHus 6eToHa. [ns KOHCTPYK-
LM, HaxXo4AaLWMUXCs B BoAe, Oy = 20 MMMa; ana KOHCTPYKUUIA, NOABEPKEHHbIX ANUTENbHOMY BbICLIXaHUIO, B
T. 4. BO Bpemsl cTpoutenscTea o, , = 0;

AS
€) W — KO PULMEHT apMUPOBAHNA CEYEHUSA, W = bh,» HO He 6onee 0,02;

X) d — AMaMeTp CTEPXKHEBOW apMaTyphbl, MM.
EiknidiZ

Mpu pasnuuHbIX AUameTpax CTepXxHen cneayer NpuHUMarTh d = Sthd
[ ]

rAe N — YuCno CTepPXHEN OAHOro Auamerpa.
11.2.3 HanpsbkeHua B apmaTtype npu pacyetax LUMPUHbI PacKpbITUA TPELLUH crneayeT onpeaensitb no

cneayowwmm opmynam
a) Ans usrnbaembix 9NIEMEHTOB

s

M
o.=——, 93
— (@3)
6) ANA LUEHTPAnbHO PacTAHYTLIX 3MEeMEHTOB
N
o .=—, (94)
AS
B) 41191 BHELIEHTPEHHO PACTAHYTBIX M BHELIGHTPEHHO CXATBIX AMEMEHTOB NP BOMbLUNX IKCLEHTPUCUTETAX
Netz)
o =— "

T Az ©9)
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r) NSl BHELEHTPEHHO PaCTAHYTBIX 3IEMEHTOB NPU ManbiX 9KCLEHTPUCUTETAX:
1) ans apmarypsl S

oo N . (96)
T A (h,-a)
2) ana apmartypbl S’
o = _ Ne : 97)
s Ars (ho _ ar)

B dopmyne (95) 3HaK «+» NPUHUMAETCA NPU BHELEHTPEHHOM PaCTSXKEHUW, 3HAK «—» — MPU BHELEH-
TPEHHOM CXaTuu.

B dpopmynax (93) u (95) z (nne4vo BHYTPEHHEN Napbl CUM) A0MYCKAETCH NPUHMMATL MO pedynsratam pac-
YyeTa CevYeHUin Ha NPOYHOCTb MPU PACHETHbLIX HAarpy3Kax.

11.2.4 [lonyckaemy'o LUMPUHY PACKPLITUSA TPELMH A _, MM, 4111 MACCUBHbIX HanoPHbLIX KOHCTPYKLKI cre-
AyeT NpuHMMaTb He Bonee BeNUYNH, NpUBeAEHHbIX B Tabnuuax (23)—(25).

Ta6nuya 23 — [onyckaemas LUMPUHA PACKPLITUA TPELLWMH A_, MM, B COOPY>KEHUAX | Kracca o yCroBu KOpPO3MOHHOI

cr!

CTOWKOCTH
MakcumanbHoe 3HaveHne B/L| 6eToHa npu Honyckaemas LWMpUHa packpbITA
TmapokapGoHaTHas LernoYHoOCTb BoAbl Hanope H, M TPELMH A _, MM, B COOPYXEHMAX
W, mr-ake/n | knacca no ycnoBuMio KOPPO3NOHHON
10 50 200 CTONKOCTH
<0,25 0,50 0,48 0,45 He gonyckaetcesa
0,4 0,55 0,50 0,45 0,05
0,4 0,48 0,45 0,42 0,10
0,8 0,63 0,48 0,52 0,05
0,8 0,59 0,55 0,50 0,10
0,8 0,56 0,52 0,48 0,15
0,8 0,54 0,50 0,46 0,20
0,8 0,52 0,49 0,45 0,25
0,8 0,50 0,47 0,44 0,35
0,8 0,48 0,45 0,43 0,50
1,6 0,70 0,69 0,64 0,05
1,6 0,70 0,66 0,62 0,10
1,6 0,68 0,64 0,60 0,15
1,6 0,66 0,62 0,58 0,20
1,6 0,64 0,60 0,57 0,25
1,6 0,62 0,58 0,55 0,35
1,6 0,60 0,56 0,53 0,50
2,4 0,70 0,70 0,70 0,05
2,4 0,70 0,70 0,69 0,10
2,4 0,70 0,70 0,66 0,15
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OkoHYaHue mabnuuypi 23

MakcumarnbHoe 3HaveHue B/L| 6etoHa npu HonyckaemMas LWWMpUHa packpbiTua
MMapokapGoHaTHas LLeNoMHOCTb BOAbI Harope H, M TPeLWyH A_, MM, B COOPYXEHNAX
W, mr-ake/n | Knacca no ycnoButo KOPPOSUOHHON
10 50 200 CTOWKOCTH
2,4 0,70 0,66 0,62 0,25
2,4 0,68 0,64 0,60 0,35
2,4 0,66 0,62 0,59 0,50
23,2 He orpaHnyunsaeTcs
Tabnuya 24
[onyckaemas WMpUHa PacKPLITUA TPELUMH A, MM, B COOPYXeHM-
S sosrons oasiva oo | sy | % | 7265 oo s sarion s e
<50 100 200 400—1000
Ho5 0,50 0,40 0,35 0,30
MocTosAHHOE BOAOHACKILEHNE 50 0,45 0,35 0,30 0,25
300 0,40 0,30 0,25 0,20
Mepuopgunyeckue HacbILLeHNs BOAOW MpUW YnCre LUKIOB B rog;
Ho5 0,30 0,25 0,20 0,15
<100 50 0,30 0,20 0,15 0,10
300 0,30 0,20 0,10 0,05
o5 0,25 0,20 0,15 0,10
200—1000 50 0,20 0,15 0,10 0,05
300 0,20 0,10 0,10 0,05
KanunnsapHolit nogcoc, 6pbiarun — 0,20 0,15 0,10 0,05

Tabnuya 25— [lonyckaemas LIMPUHA PacKpLITUA TPELUMH A, MM, B COOPYXeHUsX | Knacca no ycroBuio 3amopaxu-
BaHWA U OTTansaHus

[onyckaemas LMpnHa packpbiTUA TPELWWH A, MM, B COOpYXeHUsX | Knacca no ycrosuio
3aMopaxuBaHWA U oTTamBaHUA
PacuyeTHOe unucno Mapka 6eToHa
uuKnos Mo MOpPO30OCTON- | B MPecHoii BoAe B 30He npunas nbja npu Ha BO3/lyxe B 30He KanunNNApHOro NoaHA-
3amopaxuBaHuA KOCTH Temnepatype Bosyxa, °C VA BoAbI NPpU TeMnepaType Bo3gyxa, °C
-9+4 -19%5 -30z%5 -9+4 -19%5 -30z%5
F 50 0,05 0 0 0,15 0,10 0
F 100 0,10 0,05 0 0,20 0,15 0,10
50 F 200 0,20 0,15 0,05 0,30 0,25 0,15
F 300 0,30 0,25 0,15 0,40 0,30 0,20
F 400 0,30 0,30 0,20 0,50 0,40 0,25
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OkoH4YaHue mabnuupsl 25

Honyckaemas LUMpUHa packpbITUA TPELWH A, MM, B COOPYXeHUsX | knacca no ycrosuto
PacueTHoe uncno Mapka 6eToHa SaopaxtiBany’a 1 oTvEeR
LnKnos no MOpOGOCTOVI- B I'IpeCHOIZ BoJe B 30He npunad nbha npu Ha BO34yXe B 30He KanunnsapHoro NogHsA-
3aMopaxusaHua KOCTW TemnepaType Bosgyxa, °C TUA BOABI NpW TeMnepaType Bosgyxa, °C
-9t4 -19%5 -30%5 -9+4 -19t5 -30%5
F 50 0 0 0 0 0 0
F 100 0,05 0 0 0,15 0,10 0
100 F 200 0,15 0,10 0,05 0,25 0,15 0,10
F 300 0,25 0,20 0,10 0,35 0,25 0,15
F 400 0,30 0,25 0,15 0,40 0,30 0,20
F 50 0 0 0 0 0 0
F 100 0 0 0 0 0 0
200 F 200 0,10 0,05 0 0,20 0,10 0,05
F 300 0,20 0,10 0,05 0,30 0,20 0,10
F 400 0,30 0,15 0,10 0,35 0,25 0,15
F 50 0 0 0 0 0 0
F 100 0 0 0 0 0 0
300 F 200 0,05 0 0 0,15 0,05 0
F 300 0,15 0,05 0 0,25 0,10 0,05
F 400 0,25 0,10 0,05 0,30 020 0,10
Onga coopyxeHuii || — IV knaccos npegenbHas LUMPUHA packpbITUA TPELWUH ONPeaensaeTc YMHOXEHU-

€M MONYHYeHHbIX N0 Tabnuuam 3HauYeHui A_, MM, Ha KO3(ULMEHTBI, paBHblE cooTBETCTBEHHO 1,3; 1,6; 2,0.
Mpu 3TOM LUMPUHA PaCKpPbITUSA TPELLMH NPMHUMAETCA He 6onee 0,5 Mm.

[na TOHKOCTEHHbIX KOHCTPYKLUIA NPU OTCYTCTBUU arpeCCMBHON Cpefibl 40NYCTUMAsA LUMPUHA PACKPbLITUA
TPeLUMH NPUHUMAETCH B COOTBETCTBUM C HOPMATMBHLIMU JOKYMEHTaMM.

MpueeaeHHble B Tabnuuax 23—25 3Ha4eHUs1 A NPUHUMAIOTCA C YYETOM NPUMEHEHUS apMaTypbl Knac-
coB A-l, A-ll, A-lll u Bp-I. Mpu npumeHeHun apmatypbl APYrMX KIaccoB npeaenbHasa WMPUHA PacKkpbITUS Tpe-
LUMH NPUHMMAaETCA ¢ y4eTom TpeboBaHuii [6] He Bonee BENUUMH, NONYYEHHbIX MO HACTOALWMM Tabnuuam.

Mpu GukapOOHATHON LLENOYHOCTU BOAbI-CPEAbl, MEHbLUEN 1 Mr-9KB/M, UMM CYMMAPHOW KOHLEHTpaLuu
noHos Clun SO,, GonbLueit 1000 Mr/n, 3Ha4yeHus A crnegyeT yMeHbLUaTh B 1BA pasa.

Mpu cpeaHerogoBoM 3Haue€HUM OGMkapOOHATHONM LLENMOYHOCTM BOAbI-Cpeabl, MeHbLuen 0,25 Mr-ake/n, u
npu OTCYTCTBUM 3ALUUTHBLIX MEPONPUSATUI HAMOPHbLIE KOHCTPYKLIMM CrielyeT NpOeKTUpOoBaTh TPELUMHOCTONKMU-
MMU.

3Ha4eHus1 A, NPy 1CMONb30BAHUM 3ALLMTHBIX MEPONPUSATUI CIIEAYET YCTaHABIIMBATL HA OCHOBAHWMU Cne-
LuaneHbIX UCCMNEROBAHWN.

Mpu anameTpax apmatypbl 40 MM 1 Gonee 3HaueHNe A 10MyCKaeTcsl yBenmumearb Ha 25 %.

NS TOHKOCTEHHbIX KOHCTPYKLUMIA (C BLICOTOM CevyeHus meHee 1,5 M) LUMPUHY A0NYyCKAeMOro pacKpbITUA
TPELMH A CrieayeT yMHOXartb Ha koadcuuuent 0,5.

11.3 PacueT aneMeHTOB Xerne306eTOHHbIX KOHCTPYKUMIA no aedopMaumam

11.3.1 Oedhopmaumm xene300eTOHHbLIX KOHCTPYKLMIA, a TAIOKe YCUIUSA B ANEMEHTax CTaTU4ecku Heomnpe-
JENUMBbIX KOHCTPYKUMIA ONpeaensoTcss MeToaaMmu CTPOUTENbHON MEXAHUKU C YYETOM TPELUMH U HEYNPYrux
cBoicTB GeToHa.

Mpu CNOXHbIX CTaTUYECKM HeonpeaenuMMbiX CUCTEMAaX AOMyCKaeTcsl onpeaensTb NepemMeLleHust no
dhopmynam conpoTUBNEHUA MaTepuarnos.
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11.3.2 Mpwu KPaTKOBPEMEHHOM AEWUCTBUU Harpy3ku >KECTKOCTb M3rnbaembix, BHELIEHTPEHHO CXaTbIX U
BHELIEHTPEHHO PaCTSHYTLIX 9NIEMEHTOB CreayeT onpeaensarb no popmynam:
- ANA TPELWMHOCTONKNX 3NIEMEHTOB UMW UX Y4acTKOB
B,=09E,_; (98)

b red?

- ANS HETPELUMHOCTOMKNX SIEMEHTOB UMK UX YHACTKOB
B,=11E, (I, +vl). (99)

Ons onpeaeneHuns XecTkoCTU HETPELLMHOCTOMKNX Yy4acTKOB M3rnbaembix arneMeHTOB NPSAMOYIONbHOIo
NOMepPEYHOro CEYEHMA AONYCKAETCS UCNONbL30BaTb 3aBUCMMOCTE U HOMOrpaMmy, NPUBEAEHHbLIE B NPUIIOXKeE-
HUM E.

11.3.3 Mpu 0AHOBPEMEHHOM AEWCTBUN KPATKOBPEMEHHBIX U ANIUTENbHBLIX HArpy30K XeCTKOCTb n3rnba-
€MbIX, BHELIEHTPEHHO CXAaTbIX U BHELIGHTPEHHO PaCTAHYTbIX 3IEMEHTOB CrieayeT onpeaensaTb no hopMyrnam:

- ANSA TPELWMHOCTOMKNX SNMEMEHTOB UMW UX Y4aCTKOB

B=08E |_; (100)

b red’
- ansa HeTpeLLMHOCTOVIKVIX ANEeMEHTOB UINN UX y4aCTKOB

_B(C+V)

TTeCc+v (aon

rae  C — o6o6LeHHOe yeunue oT ANUTENbHO AEeACTBYIOLLNX HarpysoxK;
V — 0606LUeHHOe ycunue OT KPaTKOBPEMEHHO [EeNCTBYIOLLMX Harpy3ok;

0 — KO3(PDULMEHT CHMXKEHUA KECTKOCTU. [NA TaBPOBbIX CEYEHUIN C NOMKOW B CXaTOW 30He & = 1,5, B
pacTsiHyTOl 30He 6 = 2,5, ANs NPAMOYronbHbIX, ABYTABPOBbIX, KOPOOUATLIX U AP. 3AMKHYTbIX Ceve-
HWUA & = 2.

12 PacueTt aneMeHTOB 6ETOHHbLIX U XKere306eTOHHbLIX KOHCTPYKLUIA
Ha TemnepaTypHble U BNaXHOCTHbIE BO3AeNCTBUA

12.1 YyeTt TeMnepaTypHbIX BO3A€ACTBUI NPON3BOAUTCA:

- IpU pac4ere NPOYHOCTU OETOHHBLIX KOHCTPYKUMIA B COOTBETCTBUM € 11.1.3, a Taioke npu pacyete ux
no o6pa3oBaHui0 (HEAONYLLEHUIO) TPELUMH B Cryyasx, KOria HapyLleHUe MOHONIMTHOCTU 3TUX KOHCTPYKLMI
MOXET U3MEHUTb CTATUYECKYIO CXEMY UX PaboThI, BbI3BaTb AONONHUTESNBbHLIE BHELUHUE BO3AEWCTBUS UMK yBE-
nnYeHne NPoTUBOAABNEHURA, NPUBECTU K CHUDKEHMIO BOAOHENPOHULIAEMOCTU U JONTOBEYHOCTU KOHCTPYKLMMK;

- NP pacyeTe CTaTU4ECKU HEONPEAENUMbIX Xene300eTOHHbIX KOHCTPYKLIMIA, a TAaKKe NPU pacHeTe xene-
300ETOHHbIX KOHCTPYKUMI NO 06pa3oBaHuMIO (HEAONYLLEHMIO) TPELWMH B CRy4asnX, ykasaHHbix B 11.1.1;

- Npu onpegenexHnun aeopMauuin U nepeMeLLeHuin arIeMeHTOB COOPYXKEHUI ANA HAa3HAYEHNA KOHCTPYK-
LU TEeMNepaTypPHbIX LWBOB U NMPOTMBOUNLTPALIMOHHBIX YNNOTHEHUHN;

- ANS1 HA3HAYEHUA TEMNEPATYPHLIX PEXXMMOB, TPEOyeMbIX MO YCNOBUAM BO3BEAEHUA COOPYXEHUA U HOP-
ManbHOW ero akcnnyatauum;

- MPU pacyeTe TOHKOCTEHHbIX KEeNne300ETOHHbLIX ANIEMEHTOB HENPAMOYrOnbHOT0 CEYeHUA (TaBpOBbIX,
KOMNbLIEBbIX), KOHTAKTUPYIOLMX C TPYHTOM.

TemnepaTtypHble BO3AEWCTBUSI AONYCKAETCS HE YYUTbIBaTb B pacqeTax TOHKOCTEHHbIX KOHCTPYKUMWA,
ecnu obecneyeHa ceo6oaa nepeMeLLeHUn ITUX KOHCTPYKLIMA.

12.2 MNpwu pacyete GETOHHBIX U XXeNne300eTOHHbIX KOHCTPYKUUIA CreayeT y4uTbiBaTb TeMNEpPaTypHbIE BO3-
OEWCTBUSA IKCMNYaTaLUOHHOTO U CTPOUTENBLHOIO NEPUOAOB.

TemnepaTtypHble BO34E€ICTBUSI CTPOUTENBLHOTO NEpUoAa ONPEefensioTcs ¢ Y4eTOM 3K30TePMUU n ap. yc-
noBuit TBepaeHUs 6eTOHA, BKMIOYAsA KOHCTPYKTUBHBLIE M TEXHONOrMYECKUue MeponpuATUA NO perynupoBaHuIo
TEeMNepaTypHOro pexumMa KOHCTPYKLIMKU, TEMNepaTypbl 3aMblKaHUSI CTPOUTENbHbLIX LWBOB, NOMAHOIO OCTLIBAHUA
KOHCTPYKLMW 10 CPEAHEMHOTONETHUX JKCMIyaTaLMOHHbIX TEMNEPATyp, KonebaHuin TemnepaTtypbl Hapy>XHOTO
BO3JyXa M BOAbl B BO4OEMaX.
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K TeMnepatypHbIM BO34ENCTBUAM IKCNNyaTaLMOHHOIO Nepuoaa OTHOCATCS KnuMarudeckne konebaHus
Temnepartypbl HapPY>HOTO BO3Ayxa, BOAbI B BOAOEMAaX U 3KCMIlyaTaLMOHHbIN NOA0rpes (Mnun oxnaxaeHue) co-
OpPY>KEHUA.

KOHKpeTHbII nepeyeHb TEMNEPAaTYPHbIX BO3AENCTBUN, YYUTLIBAEMbIX B pacyeTax OETOHHbIX U XXenes3o-
6ETOHHbIX KOHCTPYKLMIA OCHOBHbIX BUZAOB MMAPOTEXHUHECKUX COOPY>KEHUI, JOIDKEH YCTAHABNUBATLCS C yde-
TOM [7] 1 CTPOMTENLHLIX HOPM HA NPOEKTUPOBAHWE COOTBETCTBYIOLLIMX BUL0B COOPY>KEHUIA.

12.3 B pacyerax 6E€TOHHbIX U Xene300€TOHHbIX KOHCTPYKLMIA TMAPOTEXHUYECKUX COOPY>KEHUN HA TEM-
nepatypHble BO3[€iCTBUA NPU COOTBETCTBYIOLLIEM 000CHOBAHUM AONYCKAETCS YUUTLIBATL TENNOBOE BNUSHUE
COMHEeYHOIN paanauun.

12.4 YyeT BNaXXHOCTHbIX BO3AENCTBUIA NPU pacyeTe BETOHHBIX U XKene300eTOHHbIX KOHCTPYKLUUIA JOIDKEH
6bITb 000CHOBAH B 3aBMCUMOCTM OT BO3MOXHOCTU pa3BUTUSA ycaaku unu HabyxaHusi OETOHA 3TUX KOHCTPYK-
L.

Honyckaetcs He yuuTbIBaTh ycaaKy 0eToHa B pacyerax:

- MaCCUBHbIX KOHCTPYKLUN;

- TOHKOCTEHHbIX KOHCTPYKLUMI, HAXOAALUMXCS NOA BOAON, KOHTAKTUPYIOLLMX C BOAON MM 3aCbiNaHHbIX
rpyHTOM, ecniu Obinn npeaycMOTPEeHbI MEPBI MO NPEAOTBPALLEHUIO BbICbIXaHUA BETOHA B NEPUOA CTPOUTEND-
cTBAa.

12.5 TeMnepaTypHble U BRAXHOCTHbIE MOMS1 KOHCTPYKUUIA pacCYMTLIBAIOTCS METOAAMM CTPOUTENbHOM
OU3MKM C UCMONb3OBAHMEM OCHOBHbIX MOMOXEHMWIA, NPUHATBIX AN HECTALMOHAPHbIX NPOLECCOB.

12.6 [JaHHbIE O TeMnepaType W BIIAXHOCTU HAPY>XHOIO BO3Ayxa U Ap. KNMMAaTosornyeckne xapakrepu-
CTUKW AOIMKHbI NMPUHUMATLCA Ha OCHOBE METEOpPONornyeckux HabnioaeHun B panoHe ctpoutenscTtsa. Mpu
OTCYTCTBUM TaKUX HAOMOAEHUIT HEOOXOAMMbIE CBEAEHMS cneayeT NPUHUMAaThL No 0huumnanbHbIM AaHHbIM [0-
CyO4apCTBEHHOW MMAPOMETEOPONOrMYECcKOn CnyXobl.

Temnepatypa BoAbl B BOgOEMaxX AOHKHA ONpeAensiTbCs Ha OCHOBE CneLuanbHbIX PacyeToB U No aHa-
noram.

12.7 Ons coopyxeHuii | knacca Tennodusnyeckme xapakrepucTuku 6EToHa ycTaHaBNUBaloOTCA Ha OCHO-
BaHWM CreunanbHbIX MCCrneaoBaHnii. ns COOpyXeHuin Ap. KNaccos U Npu NpeaBapuTenbHOM NPOEKTMpoBa-
HUKM COOPYXKEHUI | KNnacca ykasaHHble XapakTepUCTMku BeToHa aonyckaercs npuHuMarb no tabnuuam 6.1 n
B.2 npunoxeHus b.

12.8 dedopmaTtmBHbIE XapakTepucTuku BeToHa, Heobxogumbie Ans pacveTa TePMOHAaNPSHXKEHHOro CO-
CTOSIHUSI KOHCTPYKLUUWA, AOMYCKAETCA NPUHUMATDb:

- HayanbHbIA MoAaynb ynpyroctu 6etoHa, MIMa, B Bo3pacte meHee 180 cyt — no dopmyne

10°

T (102)
)({"‘l (m) + 5,2}

Eft) =

rae y — 6espa3MepHbIii napaMeTp, npuHuMaemsii no Tabnuue 5.3 npunoxexus b;
t — Bo3pacT 6eToHa, CyT.

HauanbHblii Moaynb ynpyroctu 6etoHa B Bodpacte 180 cyt u Gonee cnegyeT npuUHMMAaTh B COOTBET-
cTBumn ¢ 7.1.25.

Xapakrepuctuku nonsyvectu 6etoHa npuHumaioTcs no tTabnuue 6.4 npunoxexus b.

Ons coopyxeHnuit | knacca aechopMaTUBHbIE XapakTepUCTUKKU DETOHA cneayeT YTOUHATbL CCNEeA0BaHu-
MU Ha obpasuax u3 6eToHa NPOU3BOACTBEHHOIO COCTaBa.

12.9 Pacuyer OETOHHbIX U Xene3006eTOHHbLIX KOHCTPYKUMi no obpa3oBaHunio (HeaonyLEeHUIO0) TeMnepa-
TYPHBIX TPELUMH CneayeT npou3soanTb No chopmynam:

- Npu npoBepke 06pa3oBaHUA TPELUMH U ONPeaeneHun X pasmepos:

[y,en() R,,, P
Ay =28 - - 103
(t) 2 2E(0] (103)
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Ons o6pa3oBaHWsa NOBEPXHOCTHOW TpeLUnHbl Heobxoaumo, YTobbl yenosue (103) BbINONHANOCHL B Npe-
Jenax 30Hbl pacTskeHus, rnybuHa KOTOPON B HanpaBsneHun, NEPNeHANKYNAPHOM NOBEPXHOCTU, Bbina 6kl He
MeHee 1,3dmax, raed  — MaKCUMarbHbI pasMep KPYMHOro 3anonHuTens 6eToHa;

- NPU HeJOMyLEHUN TPELLUH B KOHCTPYKLIMAX, pacCYUTLIBAEMbIX MO BTOPOW rpynne npeaernbHbIX COCTO-
AHUN:

e WO R, P

Alt) <
® RE®]

(104)

- NpU HeZONYLLEHUN TPELUMH B KOHCTPYKLUMAX, pacCYUTLIBAEMbIX MO MEPBON rpynne npeaentHbiX Co-
CTOSIHUIA:

[t 9O Ry P

Al <
® [2E,()]

(105)
B cdopmynax (103)—(105):
A(f) — paboTa pacTsarmBaloLLmMX HANPSKEHUI, HOPMAaTbHbIX K MIOCKOCTU TPELUWHbI, HA COOTBETCTBYIOLLIENH

UM Pa3HOCTU MOMHbLIX U BbIHY>XAEHHbIX TEMNepaTypHbIX Aedopmauumii, 3HaueHune A(f) onpeaenser-
csl B cooTBeTcTBum ¢ 12.10;

R, R, — COOTBETCTBEHHO HOPMAaTMBHOE W PaCHETHOE COMPOTUBSIEHWE GETOHA Ha OCEBOE PaCTshKEeHne,
onpeaensemoe B cOOTBETCTBUU € 7.1.12 1 7.1.13;

1 — k09hpuUMEHT nepexoaa OT HOPMATUBHOIO CONPOTUBNEHUA GeTOoHA Ha 0CeBOe pacTAXeHue K
CpegHen NPOYHOCTM Ha OCeBOe pacTsxeHune 6eToHa NpoU3BOACTBEHHOIO COCTaBa, onpeaense-
MbIi B COOTBETCTBUM C 12.11;

P (f) — K09hPUUMEHT, yUUTbIBAIOLLMIA 3aBUCUMOCTb NPOYHOCTM OETOHA HA OCEBOE paCTsDKEHWE OT BO3-
pacrta t 1 npuHMMaeMblit B COOTBETCTBUM C 12.12;

E, () — moaynb ynpyroctu GetoHa;

Yps — KO3(PAULMEHT YCroBuiA paboThl, PaBHbLIA NSt MACCMBHBLIX COOPYXeHui 1,15, Ans ocTanbHbIX —
1,0.

12.10 3Hauenue pabortbl A(f) HaxoauTca no cneayowmm hopmynam:
- ANA cny4yast OAHOOCHOTO PaCTSXKEHUS U NMITIOCKOTO HANPSPKEHHOTO COCTOSIHUA:

[ -aTl
A(b) = fo‘(z) .M & (106)
i ot
- ANsa nnockoaeopMUPOBAHHOIO COCTOSHUS:
o -a(1 T
A(t)=j0’(‘t)~ [e(t) a;tw) ()] (107)

rie Tt — TeKyLiee Bpems;
{, — Bpems cxsaTbiBaHUA GETOHa;
T(tr) — Temneparypa 6eTOHa B MOMEHT BPEMEHHU T;
a — TemneparypHbii KO3MPULUMEHT NUHENHOTO pacluMpeHusi 6eTOHa;

¢(t) — nedopmauum GeToHa, onpegensemMbie C y4ETOM NEePEeMEHHbIX BO BPEMEHU MOAYNA YNpYroctTu u
nonayyectu 6eToHa;

o*(t) — pacraruBaloMe HanpsHkeHuA B OETOHe:
o*(t) = o(t) npu o(x) > 0;
o*(t) =0 npn o(tr) <0,
rae o(t) — HanpspkeHus B 6eToHe, onpeaeneHHble ¢ Y4eTOM NEPEMEHHbIX BO BPEMEHU MOAYNSI yNpyroctu u
nonayyectu 6eToHa.
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12.11 KoadpcuumeHT n) onpegenserca no opmyne
n=(1-uv)', (108)

rae u — koadppuLMeHT, 3aBUCALLMI OT YCTAHOBEHHON 06eCneYeHHOCTU rapaHTUPOBAHHOW| NPOYHOCTYH BeTo-
Ha W PaBHbIN:

- 1,64 npu g = 0,95;
- 1,28 npu g = 0,90;
- 1,04 npu g = 0,85;
v, — KO3(H(PULMEHT Bapuaumu NPoHOCTM GETOHA NPOU3BOACTBEHHOTO COCTaBa.

Ina coopyxeHuii | n Il knaccos 3HaueHns kodduLMeHTa v, yCTaHABNMBAIOTCA MyTEM UCTbITAHMIA 06-
pa3uoB 6eTOHa NPOM3BOACTBEHHOTO COCTaBa. [AnA COOPY>XEHUM Ap. KNACCOB M NPU NpPeaBapUTENbHOM Npo-
eKTupoBaHumn coopyxeHuii | u Il knaccos gonyckaeTca NPUHUMATD:

-v,=0,135 npu g = 0,95;

-v,=0,173 npn g = 0,90;

-v,=0,213 npu g = 0,85.

12.12 3Ha4eHus Y (t) B 3aBUCMMOCTHU OT BO3pacTa BeToHa cneayeTr npuHMMarhb Ans CTPOUTENbLHOrO ne-
puoaa no tabnuue B.5 (npunoxenue b), Ana akcnnyataLuuoOHHOrO Nepuoaa, kak npasuno, pasHbiM 1,0.

Ona coopyxenun | n Il knaccos koadpuumeHT Y(f) cnegyet yTOUHATL MCCNEeAoBaHUSAMU HA KPyNHOMac-
wrabHbIx 06pa3uax n3 6eToHa NPOU3BOACTBEHHOIO COCTaBa.

12.13 Ins coopy>eHuii | u Il KnaccoB B TEXHUKO-3KOHOMUYECKOM 0B60CHOBaHUK, a ANs coopyxeHuii il n
IV KnaccoB — BO BCEX CNy4asix AOMYyCKAETCs NPoU3BOAUTL pacqeT Nno 06pa3oBaHuio (HeAONYLLEHUIO) TPELLMH
OT TEMMNEPATYPHbIX BO3AENCTBUIN NO hopmyrne

(1) = ¥, Vg &y 9O E(D), (109)

rae o(f) — TeMnepaTypHbI€ Hanps>XeHUs B MOMEHT BpeMeHMU
im — MpeaernbHas pactTaxuMocTb 6eToHa, onpeaensemas no Tadnuue 5.6 (npunoxexne B);

@(f) — K03phULMEHT, yUuTbIBAIOLLNIA 38BUCMMOCTL ¢, OT BO3pacTa GeToHa, onpeaensemMslin no Tabnu-
ue B.7 (npunoxexue bB).

€

Mpu onpeaenexumn koadhdULMeHTa y,, 3Ha4eHus h, cneayet NpuHUMaTL PaBHbIMU ANUHE y4acTka anto-
pbl PacTArMBAaIOLLMX HANPsHKEH B npeaenax 6roka unvM npu Hanuyuu Ha ydacrtke aniopbl pacTAruBaroLLmux
HanpPs>KEHWUM 30HbI C HYNEBbIM IPAANEHTOM HaNpPSXKEHUNA.

13 OueHKa TeEXHUUYECKOro COCTOSAHUA OETOHHbLIX U XKere300eTOHHbIX
KOHCTpPYKUUIA

Pasgen coaepxut 0CHOBHbIE TpeBoBaHMsA K TEXHUYECKOMY 06CrieaoBaHuto Haubonee pacrnpocTpaHeH-
HbIX HECYLUMX BETOHHBIX U Kene306eTOHHbLIX KOHCTPYKLUIA NPON3BOACTBEHHLIX 34aHUI U COOPYXKEHUI 0ObEK-
TOB SHEPreTUKM C NPUMEHEHNEM COBPEMEHHbIX U AOCTYMHLIX MHCTPYMEHTOB.

13.1 NMogroToBuTenbHbIe paboTbl U 06cnegoBaHUEe COCTOAHUA KOHCTPYKLUUMA

13.1.1 Npwu noaroToBke kK 06CNeao0BaHUIO criedyeT NPOBECTU aHanM3 MaTepuanoB, OTHOCSILLMXCS K KOH-
CTPYKUMSIM 00beKTa, 0COBEHHOCTAM U3rOTOBIIEHUS, MOHTaXa M YCNOBUAIM 3KCnnyaTaumu.

13.1.2 Mpwu noarotoBke k obcnenoBaHMIo 3aroTaBnMBaloTcs paboune cxembl obcneayemoro o6bekTa,
BKMIOYasi NnaHbl U paspesbl. Paboune cxembl HEOBX0AUMBI AN HAHECEHUS HA HUX HaTYPHbIX Pa3MepOB KOH-
CTPYKUMIA, MECT BCKPLITUI, MOBPEXAEHUN U AedeKToB. Ha cxemax nokasbiBaeTca npuBaska obcnegyembix
3MeMEHTOB K 0csiM 00bekTa. O603HaYeHUs 0Cen U ArEMEHTOB CreayeT Mo BO3MOXHOCTU NPUHUMATb TaKUMU
e, Kak Ha yepTexax npoekta. Mpu oOHapy>xeHUU BO BpEMs NpeaBapuUTENbHOI0 0CMOTPa BETOHHBIX U Xene-
300€TOHHbIX KOHCTPYKLMIA NPONUBA arpecCcuBHbIX XMAKOCTEN Ha UX NOBEPXHOCTM HEOBX0AMMO Ha nnaHbl 06-
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cnegyeMbix 06bEKTOB HAHECTU 30HbI MOCTOSIHHOTO U NEPUOAUYECKOTO BO3ECTBUSA XMAKOCTE C ykasaHuem
KOHUEHTpaLmn BOAOPOAHbIX MOHOB (Nokasarenb pH).

13.1.3 B npouecce npeasaputensHOro obcneaoBaHus, npexae Bcero, cneayer obpawars BHUMaHue
Ha KOHCTPYKLMU, Bbi3bIBAIOLUME ONACEHUSA, U B Cry4yae HeoOX0AMMOCTU OrPaHNYUTb HArpy3Kku UK NONHOCTbIO
pasrpy3uTb KOHCTPYKLUK.

13.1.4 MNpwm oTcyTcTBUMMN TPEOYEMOIN AOKYMEHTALMN HEOOXOAUMO BbINOJTHUTL AOMONHUTENbHbIE paboThbi
NO BOCCTAHOBIIEHUIO JOKYMEHTALMKN, 00MepaM, BCKPLITUSM, aHANKU3aM U pacyeTam.

13.1.5 B npouecce BbINONMHEHNUA AETanbHOr0 00cneaoBaHus GETOHHBIX U Kene306EeTOHHbIX KOHCTPYK-
uui cneayeT yCTaHOBUTb:

- OQHOPOAHOCTb, CNAOLWHOCTb, MPOHULIAEMOCTb U NPOYHOCTb Xene300eTOHHbIX KOHCTPYKLUIA;

- BUA, CTeneHb U rnybuHy Koppo3uu 6eToHa u apmarypbl;

- LUMPUHY M XapakTep PacKPbITUSI TPELLMH, 3HAYEHUS1 NPOrMboB;

- hakTMyeCcKue Harpy3ku U SKCNIyaTaLMOHHbIE BO3AEUCTBUSA.

13.1.6. MeToabl BbISIBNEHUS U aHANU3 TPELUMH B BETOHHbIX U Xene300€TOHHbLIX KOHCTPYKLMSIX B NPOLEC-
ce obcnenoBaHua npeacrasneHsl B 13.2.

13.1.7 KonuyecTBeHHyI0 OLIEHKY AeheKTOB No xapakrepy 00pa3oBaHus U PaCKpbITUSi CUMOBbIX TPELLUWH
cneayeT HaxoAWUTb NMPU CpaBHEHUM haKTMUECKUX 3HAYEHUI C NpeaenbHO AONYCTUMbIMU 3HAYEHUSIMK cornac-
Ho [6].

Ecnu wumpuHa packpbiTUS HOPMarbHbIX U HAKITOHHBIX TPELUMH NPEBbLILLAET NPeAernbHO A0NYCTUMbIE 3HA-
YeHusl, HO MeHee 1,5 MM, TO KOHCTPYKUUSA TpebyeT ycuneHus, MOCKOMNbKY AaHHble AedekTbl cnocobCTByIOT
AanbHenweMy OUsM4ecKkoMy U3HOCY Xene3o00eTOHHbLIX KOHCTPYKLIMA.

KoHCTpyKUuMs IBNSieTCA aBapuMHOM U HENPUIOAHOM K AanbHEWLen SKCnnyaTauumu, ecnu npu obcnegosa-
HUM BbISIBIIEH XOTS Obl OAUH U3 HWKENPUBEAEHHbIX Ae(DEKTOB:

- HOpMarbHbI€ TPELWMHbI UMEIOT LLIMPUHY packpbITus Oonee 2,5 mm, 00pa3yloTca B pacTsiHYTON 30HE U
00yCnOBMEHbI TEKYYECTbLIO apMaTypbl;

- B HOPManbHOM cevyeHun pasapobneH 6ETOH CXKAaTOM 30HBI;

- HAKIOHHbIE TPELUMHbI UMEIOT LLMPUHY packpbiTus 6onee 1,5 MM 1 00yCnoBneHbl TEKY4ECTbIO NPOAOSb-
HOI 1 NONEPEYHON apMaTypbl;

- Haa HaKMOHHOM TPEeLUMHON pa3apotneH 6€TOH CXKaToM 30Hbl;

- pa3pblB pPacTAHYTON apMarypbl;

- TPELUMHbI HAa NPUOMOPHbIX YYacTkax U pasapobneHue BETOHa B CXaTomn 30HE, 00YCNOBNEHHbIE HapY-
LUeHUeM aHKEePOBKU apMaTypbl.

MpusHakn, xapakTepusylowpme KaTeropuio COCTOSIHUS Kene300eTOHHbIX KOHCTPYKUUWA, NpuBeAEHbl B
npunoxexun XK.

OCHOBHbIE XapakTepHble AedeKTbl Xene300eTOHHbIX KOHCTPYKLUI NpUBeAEHbI B NpunoxeHuu U.

13.1.8 ns namepeHns npornboB 1 nepekoCoB KOHCTPYKUMIA B npouecce o6cnenoBaHus cneayet npu-
MEHATb HUBEMUP C ONMTUYECKOI HACaAKOW, MeEXaHUYECKUE U rmapaenmyeckue npornbomepsl. KonuvecreeHHas
oueHka aAedekToB N0 XxapakTepy U 3HaYeHUssM NpPornbos, BLINMOOB U NepeMeLleHui 0mKHA NPOM3BOAUTLCA
nyTem cpaBHEeHUSA PAKTUYECKMX 3HAYEHWUI C NpedenbHO A0MYCTUMbIMU B COO}]’BeTCTBE/IIM ¢ [9]. Ecnu 3HaueHue

npornGa npeBbILLAET NPeaenbHO A0MYCTUMOE U HAXOAMUTCA B AnanasoHe oT 150 40 50 pac4eTHOro MporeTa,
TO KOHCTPYKUUSI HE OTBE4aeT TpeboBaHMAM HOPMAarnbHON JKChyaTauum m Tpebyer youneHus.

Mpu BbIOOPE YYaCTKOB UCTILITAHUI HEOOXOAUMO, UTODOBI HE MeHee 60 % M3 HUX MPUXOANIOCH HA Hanbo-
nee HarpyXeHHble ceyeHusi, paboTaloLme NPEMMYLLIECTBEHHO HA CXXaTue. YUacTKku AOMKHbI OXBATLIBATL Kak
Haubornee, Tak U HAMMeHee NOBPEXAEHHbIE MeCTa KOHCTPYKLUA.

Mpu onpeaeneHun NPOYHOCTU GETOHA PEKOMEHAYETCA UCMONb30BaTb KOMMIEKCHYIO OLIEHKY HA OCHO-
BE COBMECTHOTO NPUMEHEHUS NPSIMbIX (MCMbITAHME OTOBPaHHbIX 06pAa3LOB) U KOCBEHHBIX (YNLTPa3BYKOBOW,
YMNpPyroro 0TCKOKa, nnacruyeckux gepopmayunin) MeETO40B U3MEPEHNIA.

13.1.9 MeToabl OLEHKM NPOYHOCTHbIX CBONCTB 6eTOHa npuBeaeHbl B 13.3.

13.1.10 MeTtoabl BbIIBNEHUS (PAKTUHECKOTO apMUPOBAHUS KENe300ETOHHbIX 3NEMEHTOB CTPOUTENbHbIX
KOHCTpPYKUMI npuBeaeHsbl B 13.4.

13.2 BbisiBNeHue TpeluH B Xerne300eTOHHbIX KOHCTPYKLUMAX

13.2.1 Mpu petanbHOM BbISBNIEHUM TPELUMH 06CNeayoTCa y4acTKU U OTAENbHBIE SMEMEHTbI, NoaBep-
KEHHbIE MaKCUManbHbIM BUOPALIMOHHBLIM U AUHAMWUYECKUM BO3AEACTBUSIM, NOBLILLEHHLIM TEMNEPATypaMm, UH-
TEHCUBHbLIM YBNaXXHEHUAM U BO3AENCTBUSIM arpecCUBHON Cpeabl.
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13.2.2 N yTOYHEHUA NPUYKUH NPOUCXOXKAEHUA TPELLMH B KOHKPETHLIX 3N1EMEHTaxX KOHKPETHOrO yyacTka
O[JHOBPEMEHHO crieayeT o6cneaoBarbk COCeAHUE YyHaCTKU, HE NOABEMKEHHbIE AedOpMaLUsM.

13.2.3 Mpu oBGHapyxeHun TpewmH nboro suga HeobxogumMo onpeaennTb UX NoNoXeHue, Gopmy, Ha-
npasrneHue, pacnpocTpaHeHne no AfMHE, LUMPUHY PaCKPLITUS, ryoOuHy, Bpems 1 NpuynHy BO3HUKHOBEHUS, a
TaKkkKe YCTaHOBUThL, MPOAOIDKAETCH UNKU NPEKPaTUNOCh UX Pa3BUTHE.

13.2.4 lNpu BbISBNEHNU NPUYUH NOSABNEHNS TPELLUMH HEOBXOAUMO OTNNYATL SKCNIyaTaUMOHHbIE TPELLK-
Hbl OT TPELLMH, NOSABUBLUMXCSI NPU U3TOTOBIIEHUN U MOHTaXKe 3MEeMEHTOB KOHCTPYKUMiA. Kpome Toro, cneayet
pasnuyarb TPELUWHBI, HE BIUSIOLLME HA HAAEXKHOCTb PA0OTBI KOHCTPYKLIMIA, M OMACHBIE TPELLMHBI, CHUKAIOLLUE
HECYLLYIO CMIOCOBHOCTL KOHCTPYKLUIA.

13.2.5 BenuumnHbl packpbiTusa TpewmH npu o6cneaoBaHnm U3MepAIOTCA C MOMOLLbIO CneuuanbHbIX On-
TU4eckux npubopoB — TpyOkn BpuHenna, OTCHETHOTO MUKPOCKONA (C 24-KpaTHbIM YBENUYEHMEM), TPagynpo-
BaHHbIX M BU3MPHbIX NyM, LLYMNOB.

13.2.6 MMy6uHbI TPELLWMH ONPEaEnsoTCS C NOMOLLLIO LYMOB UNK YNbTPa3ByKOBbIX NpUBOpOB.

13.2.7 Bpemsa noasneHns TpewmH MOXHO YCTaHOBUTbL B NPOLECCe aHanusa aKcnnyatauMoHHON OOKY-
MeHTauuu. 3a 0BHapY>XEeHHbIMU TPeLUMHaMK, KOTOpble MPOAOIPKAKOT Pa3BUBATLCS, CrieayeT YCTaHOBUTL Ha-
OnoaeHNSA C MOMOLLbIO MAsIKOB.

OkasblBaloLime BpeaHOEe BO3AENCTBME HA COCTOSIHUE KOHCTPYKLUMIA TPELLUMHbl HeOBX0oaMMo (PUKCUPO-
BaTb:

- TPELLMHBbI, LUMPWUHA PACKPbITUA KOTOPbIX MPEBbILLAET 3HAYEHUS, NPeAYCMOTPEHHbIE HOPMaMU;

- HaKNOHHbIE TPELUMHbl B PACTSAHYTON 30HE OT NOMEePEYHbIX CUT;

- NONEpPEeYHbIE U HAKINOHHbIE TPeLUWHbl N0 BCEN BbICOTE CEYEHUS SMEMEHTOB;

- NPOAONbHbIE TPELUMHbI B CXATON 30HE 3ANEMEHTOB KOHCTPYKLUIA;

- NPOAONbHbIE TPELUWHbI BAOMbL NPOAONLHON U NOMEPEYHON apMaTypsl.

13.2.8 MNo cBOMM CBOWCTBaM, pasmepam, reOMeTpUYeckon Popme M HanpaeneHMAM TPELUMHbI MOTYT
ObITb OXapaKTEPU30BaHbl KaK CTABMNU3NPOBABLLUMMUCSA, TaK U HE CTabUNU3MPOBABLUMMKUCS BO BPEMEHU, pac-
KPbITbIMU U CKBO3HbIMK, BONOCAHLIMK (40 0,1 MMm), Menkumu (7o 0,3 mm), passutbimu (0,3—0,5 MM), noBepx-
HOCTHbIMMW, BEPTUKANbHbLIMW U FOPU3OHTAaNbHBIMM, MONEPEYHBLIMU U MPOAONbHBIMU.

13.2.9 MNpu ycTaHOBMNEHWUN MPUYMH YBENMUYEHHOTO PACKPLITUS TPELMH U 00pasoBaHUa HeAOMYCTUMbIX
TPeLUWH cneayert MCX0AMTb U3 TOTO, YTO OHU MOTYT SIBUTLCS CREACTBUEM:

- YBENUYEHUS YCUNUI B SNEMEHTAaxX KOHCTPYKLMIA, B CBA3U CO CTAaTUYECKUMU U AUHAMUYECKUMU nepe-
rpyskamMmu, TemneparypHbiMu gedopmaymamu, gedopmaymamMmm 0OCHOBaHUNI,

- CHWKEHUSI MPOYHOCTHBIX XapakTepuCTuk BETOHa NpYU CUCTEMATUYECKUX YBMAKHEHUSX KOHCTPYKLMA,
3amMacnuBaHMmM U arpecCUBHbIX BO3AENCTBUAX CPebl;

- HecobnoaeHust TpeboBaHNIN TEXHOMNOTMM U3FOTOBMNEHUS XKEne300EeTOHHbIX 9NIEMEHTOB KakK 3aBOACKOIO
W3roTOBMNEHUSA, TaK U MPU MOHOMUTHOM UCMOSTHEHWUN;

- MOTEPU CLUENMEHUst apMaTypbl C GETOHOM.

13.2.10 TpewyHobl B 3aLUMTHOM croe OeTOoHa, OPUEHTUPOBAHHLIE BAOSMb CTePXKHEWH NPOAONbHON U No-
nepeyHon apMarypbl, 06pa3yloTcsa BCneacTemne pacnupaHua 6eToHa npoaykTraMu KOppo3uu apmarypsl.

13.2.11 XapakTtepHbiM/ TpeLuHaMn B arieMeHTax KOHCTPYKLUMIA ABMAIOTCA TPELLMHbI, 06pa3oBaBLUMECS
B pesynbrare nepeapMupoBaHUs Xene300eTOHHbIX KOHCTPYKUMIA. MNPUYMHON NOSABNEHUS TPELLMH B AAHHOM
cnyyae sBnsieTcs ycagka 6eToHa.

13.2.12 BeprukanbHble TPELMHbI B U3rnbaembix SneMeHTax packpbiTUEM BbiLLIE AOMYCTUMbIX NPeLEenoB
(6onee 0,3—0,5 MM) MOTYT CNY>XMTb MPU3HAKOM NEPErpy3KN KOHCTPYKUMU UNU HEAOCTATOUHON HECYLLEN Cro-
COBHOCTM MO usrnbatoLeMmy MOMEHTY.

PackpbiTe TpewmH B M3rnbaemMbix KOHCTPyKUMAX A0 0,5—1 MM MOXeT cBUAETENbLCTBOBATL 06 06paso-
BaHWW NnacTuyeckux gedopmavuii BCNeaCcTBME NEPErpy3ku, a packpbiTue TPELUH A0 3HAYEHUI, 3Mepsie-
MbIX HECKONbKUMU MM, SIBASETCA NPU3HAKOM NPeaenbHOro COCTOSHUS.

13.2.13 MpoaonbHbIe TPELWWUHbI HE KOPPO3MOHHOMO U HE YCaJO4YHOIo XapakTepa B CXKaTblX 30HaX U3ru-
6aeMbIX AMEMEHTOB KOHCTPYKLUI, OCOOEHHO B COMETaHUM C OTCIOEHUSAMM, newagkaMmu u oTkonamm 6eToHa,
cny>aT NPU3HaAKOM pa3pyLueHuss GETOHA NPU CKaTUN.

13.2.14 YcagouHble TpeLwmHbl 0ObIMHO NOSIBMSAIOTCA B 3aLUMUTHBIX Crosx 6eToHa, a Takke B MecTax «uc-
npaBneHWiny pakoBuH B BETOHE, YTO NPOUCXOAUT BCNEACTBUE BbICOKOTO COAEMKAHUA B 3TUX CMOAX Braru u
ee nocneayowero 6bICTPOro BbICbIXaHWA. OTU TPELLMHBI HE CeayeT CMELUMBaThL C TPELUMHAMN B CAMOW KOH-
CTPYKLMU, K HECYLLEN CMOCOBHOCTN KOTOPOW OHU OTHOLUEHUS HE UMELOT.

13.2.15 TpewuHbl OT HEPABHOMEPHLIX 0CaA0K KONIOHH PaMHbLIX KOHCTPYKUMI Kapkaca OyHKepHO-geas-
PaTOPHOW STAXEPKU, KaK NPaBKUIIO0, BO3HUKAIOT B CXATbIX 30HAX HEPA3PE3HbIX KOHCTPYKLMIA (NONEepPeYHbIX paM,
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npoaorbHbIX 6anok). Mpu 3TOM KOCbIE TPELLMHBI B Npeaenax HEPaBHOMEPHO OCEBLLEN ONOPbl NOMy4aloT Ha-
npasneHune, obpaTtHoe 06bIYHOMY.

13.2.16 [Ina yCTaHOBNEHNA HANUYNUA U CTENEHU KOPPO3UM apmaTypbl Npu NOABMEHUN NPOAOSbHLIX Tpe-
LLMH B PAaCTAHYTbIX 30HaX Xene300eTOHHbIX ANEMEHTOB NPOU3BOAUTCH UX BCKPbITUE.

13.2.17 Knaccudukauymsa TpeLwmH, BO3HUKAOLWMX B NPOLIECCE U3rOTOBSEHMSA, MOHTa)a 1 akcnnyarayum
Xene3006eTOHHbIX KOHCTPYKUUIA, NpuBeAeHa B NpunoxeHun K.

13.3 OueHKa NPOYHOCTHbIX CBOUCTB OeTOHa

13.3.1 MpoyHoCTb 6eTOHa MOXET ObITh ONpeaeneHa MexaHM4eCKUMU U yrbTPa3ByKOBLIMU METOAAMMU, a
TaKke MeToaoM rnabopaTopHbIX UCTILITAHMIA 06Pa3LOB, B3ATLIX U3 SKCNIyaTUpyeMbIX KOHCTPYKUMIA. [NpaBuna
KOHTpORnA npovHoCcTH 6eToHa — cornacHo MOCT 18105.

13.3.2 ng oueHkn npoyHoCcTM BeToHa >kene300eTOHHbIX KOHCTPYKUMA MEXaHU4YeCKUM METOAOM Npu-
MEHSAI0TCA NPUMBOPbI, MPUHLMN AENCTBUSA KOTOPLIX OCHOBAH HA rMMNOTE3e O CBA3W MEXAY NPOYHOCTbIO BeToHa
u ero TBepaocTbio (MonoTok Kawkaposa, cknepoMeTpbl U Ap.), U NPUOOPbI, OCHOBAHHbIE HA TMMOTE3€e O CBA3U
MeXay NPOYHOCTLIO OETOHA U cunamu cuenneHus B HeM. MNpasuna onpegeneHns NPO4YHOCTM 6EeTOHa MexaHu-
YyeCcKMMKn metogamu pernameHtuposanbl FOCT 22690.

13.3.3. ¥YnbTpasByKoOBO METOA OMpeAeneHns NPpoYHOCTU BETOHA OCHOBLIBAETCA HA U3BMEPEHUUN CKOPO-
CTU PacnpoCTPaHEeHUs ynbTPa3BYKOBOIO MMMNYMbCa B XEne300eTOHHbIX KOHCTPYKUUSX. Mepen nposegeHnem
UCMbITaHUI B BbIOPAHHBIX 30HaX CNeAyeT NPOBECTU NOATOTOBUTENbHbIE PaboThl:

- pa3METUTb CETb KOHTPOSbHbIX TOYEK;

- YAanuTb LUTYKaTYPHbIA U APYrue 3aluTHbIE Crou;

- obpaboTtaTb abpasuBHbIM MaTepUanom OTKPLITYIO NOBEPXHOCTL DETOHA;

- HAHECTU KOHTaKTHYIO CMa3Ky Ha 06paboTaHHYI0 NOBEPXHOCTb B 30HE Pa3MEYEHHbIX TOYEK.

HatypHble ncnbitaHmsa 6eToHa ¢ UCNOMNb30BAHUEM aKyCTUYECKMX NPUOOPOB NPOBOAATCS, KAk NPaBuno,
KOMOMHWPOBAHHBLIM METOA0M, OCHOBAHHbIM Ha ABOWHON UHGOPMauun 0 GETOHE: CKOPOCTU pacnpoOCTPaHeHUs
yNnbTPa3ByKa W NoKasarene OTCKOKA CKIEPOMETPA, M3MEPEHHBIX HA OAHOM U TOM e ydactke BeToHa. Coot-
BETCTBYIOLUME rPagjynpoBOYHLIE 3aBUCUMOCTH ycTaHasnusatotTca FOCT 17624 ¢ ucnonb3oBaHnem pesynbsra-
TOB UCMbITaHUI 6ETOHA KOMOUHUPOBAHHBLIM METOAOM.

13.3.4 JlaGopaTopHblii MeTOA npesycMaTpuBaeT npeaBapuTenbHoe BblOypuBaHue KepHOB OypoBbIM
CTaHKOM C MPUMEHEHMEM anmMasHbiX KOPOHOK. OBpa3ubl U3 BbIOYPEHHbIX KEPHOB NOArOTABMUBAIOTCA AMNA
MCNbITAHUS Ha KamHepe3HOM cTaHke. oarotoBneHHble o6pasubl ucnbiTbiBatorca no MOCT 10180, FOCT
12730.0, TOCT 17624 n TOCT 22690.

13.4 BbisiBneHue (paKTM4eCKOro apMUpPOBaHUA XKene300eTOHHbIX 3JIEMEeHTOB KOHCTPYKLUIA

13.4.1 Mpu OTCYTCTBMU MPOEKTHLIX AaHHbIX 06 apMUPOBaHWUK, @ TaKke COCTOSTHUW >KENe300EeTOHHbIX
KOHCTPYKLWIA, BbI3bIBAIOLLMX COMHEHWE B Ka4eCTBE apMUPOBaHUSA, HEOOXOAMMO BbIMOMHUTL PAbOTy MO Bbl-
ABMEHUIO0 PaKTUYECKOTO apMUPOBAHUSI.

13.4.2 ins BbIIBNEHNS apMUPOBaHUSA XKeNe300E€TOHHbIX KOHCTPYKLIMIA CYLLIECTBYET HECKONBKO CNOCOBOB:

- BCKpbITUE apMaTypbl OTBETCTBEHHbLIX CE4YEHUIN C €€ OBHaXEeHWEM;

- CKBO3HO€ NpocBeuYnBaHume KOHCTpykuun B cootBeTcTBun ¢ MOCT 17623 n FOCT 17625;

- 9NEeKTPOMarHuTHbIA cnocod B cootBeTcTBMM ¢ TOCT 22904.

Knaccudukauus Buaos 1 METOA0B HepaspyLLaoLLero KoHTponsa cogepxutca B FOCT 18353,

13.4.3 B ycnoBusix aKkcnnyartauum »xene3obeTOHHbIX KOHCTPYKUMI Haubonee npuemrnemMo BCKpbITUE ap-
MaTypbl Ha ONpeAerneHHbIX y4acTkax B 3apaHee HaMEYEHHbIX PACHETHbIX CEYEHUSIX.

MecTa BCKpbITUA AOMKHbI ObITh BbIOPAHLI C YYETOM HanNPSXXEHHOr0 COCTOAHMSA 3NIEMEHTOB XKenesobe-
TOHHBIX KOHCTPYyKUWii. Mpy onpeaeneHn MecT BCKPLITUA CneayeT MakCUMarnbHO MCNOMNb30BaTb UMEKOLIMecs
JedekTHbIe y4acTku C HanMYUeM OTCIOEHUI 3aLUTHOTO CMOsl, NMPOAONbHbLIX TPELUWMH, CKOMOB, Y4acTKOB C
MEeXaHUYECKUMMN NOBPEXAEHUAMM.

BckpbITve apmartypel cneayer NpoM3BoAUTL B ONPEAENEHHON NOCNEeA0BaTENbHOCTY:

- HAMETUTb MeCTa BCKPbITUN;

- IPOpyOuTbL B HAMEYEHHbIX MeCTax LWTpabbl;

- U3MEpUTbL AMameTPbl apMaTypbl, TOMNLMHY 3aLUUTHOIO Crosl, FreOMETPUYECKUE pasMepbl BCKPbITbIX Ce-
YeHUN;

- Bblpe3aTb apMaTypHble CTEPXXHU AN U3roToBneHns obpasuos, Nognexalumx ucneiTaduio (C npeasapu-
TenbHbIM YCUNEHNEM OCNabNEeHHbIX CTEPXKHEN);
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- 3ajenaTb Mecta BCKPbITUM LEMEHTHbLIM pacTBOPOM (He Huxe Mapku 200) ¢ npeaBapuUTENbHON UX pac-
YMCTKOW M NPOMbIBKOW BOAON.

13.4.4 B narubaembix MHOFOMPONETHbIX XKene306eTOHHbIX 6ankax HeoOX0aANMO BCKPbIBATh:

- NPOAONbLHYI0 apMaTypy B CepeaunHe nponeta (CHU3y);

- MPOAOILHYIO apMaTtypy Haj onopamu;

- MONEPEYHYI0 apmaTypy y onop.

BckpeiTe npoaonbHON apmMaTypbl M3rmGaemblX #erne3o0eTOHHbIX 3NEMEHTOB CneayeT npou3BOAUTH
NUWb B pPacTsaHyTbIX 30Hax. MonepevHas apmarypa (XOMyTbl) M3rnbaemMbix SNEMEHTOB BCKPbIBAETCA Ha 60-
KOBOI NOBEPXHOCTM SNIEMEHTA B COOTBETCTBYIOLLEN pACTAHYTON 30HE NMBO nocepeanHe y HENTPanbHOW OCH.

13.4.5 MNpobueky 6oposa B GETOHE crieqyeT NPOU3BOAUTL BPYYHYIO C MOMOLLBIO CTanbHbIX 3y6un u mo-
NOTKOB CpeHein MacChl BO U30exaHne HaHECEHUA KOHCT PYKLMAM ONacHbIX NOBPEXAEHUN.

13.4.6 BecKkpbITUE apMaTypbl COKaTbIX 9NEMEHTOB (KOJNOHH, CTOEK) B LIEeNAX HAaMMEHbLUEero ocnabneHus
CeYeHUIn cregyert NpoM3BOAUTL MyTEM OCTOPOXKHON NPOBGUBKM HEOONbLUMX OTBEPCTUI HA Pa3HbIX OTMETKaX Mo
rpaHu KOMOHHbI. KOonnyecTBo apmaTtypbl MOXET BbiTb YCTAHOBMEHO MO YETbIPEM MonepeyHbiM 60po3aaM Ha
rpaHsx KONOHH ¢ pasbexkoli He meHee 50 cm.

XOMYTbI KOFTOHH MOXXHO BCKpbIBaTb NPOBMBKONM BEPTUKANbHOW LUTpabbl HA BOKOBOW rpaHu.

13.4.7 Ona onpeaeneHusa akTUHMECKOW MPOYHOCTU apmaTtypbl 06CneayeMblX XKene3o0eTOHHbIX KOH-
CTPYKLMIA 06pasLpbl BbIpe3atoTCs HEMOCPEACTBEHHO U3 KOHCTPYKUMIA. Pasmepbl 3aroToBok 00ycnosnunearorcs
KONIMYECTBOM M pasMepamu noanexaLiux n3arotoBneHmno o6pasuos, a Takke BOSMOXXHOCTLIO BbIPE3KU CTepX-
Heln apmaTtypbl U3 xene3ob6eToHHOro anemMeHTa 6e3 yulepba ans ero HecyLlein cnocoGHOCTU.

BbIGOp MECT BbIpE3KM 3aroTOBOK U UX KONUYECTBO HAMEYAIOTCA UCXOAA U3 PE3YNLTATOB BCKPLITUIA apMma-
Typbl. Ons TOro yto6bl He 0CNAbUTbL SNIEMEHT BbIPE3KOI 3aroTOBKU, CTEPXKEHb apMaTyphkl, 3 KOTOPOTO Bbipe3a-
eTcs 3arotoBka, He0BXxo0aMMO yCUnNUThL. YCUNEHWe cneayet Npon3BoauTL Nepes Bbipe3Kkon 3arotoBku. Beipes-
Ka 3aroToBOK BbIMOMHSETCA MEXAHUYECKUM XONOAHBIM CNOCOOOM BO U3bexaHue neperpesa, U3MEHSIOLLETO
CBOWCTBA METanna apmarypsi.

13.4.8 Knacc apmatypel Mo BHELLUHEMY BUAY CMEAYET ycTaHasnmeaTb B cootseTcreum ¢ FOCT 5781. Mpu
3TOM rnagkas apMmarypa COOTBETCTBYET Knaccy A-l, apmatypa nepuognyeckoro Npoguns no BUHTOBOW JIMHUK
— knaccy A-ll, ¢ BbiIcTynamu «eno4kom» — knaccy A-lll n BbiLe.

13.4.9 Hanunune Kkoppo3umn cTanbHON apMaTypbl MOXHO YCTAHOBUTbL BU3yarnbHO, NYTEM HENOCPEACTBEH-
HOr0 OCMOTpa OTONIEHHOW apMaTtypbl, @ Takke KOCBEHHO NO NOSIBNEHUIO NPOAOSIbHLIX TPELWMH B 3aLLUMTHOM
Crnoe unu pXaeblX NATEH Ha NOBepxHOCTU GeToHa. Mpu OLeHke CTENeHn KOppo3uu apmaTypbl HEOBX0AUMO
dukcupoBatb ee xapakrtep (CnnoLlHas, CnoucTas, i3BeHHasA, TOHKUM HaneToMm, nNaTHamu), UBET U NMOTHOCTb
NPOAYKTOB KOPPO3UK, NNOLLaAb NOPAaKEHUsI MOBEPXHOCTU, IIYOUHY KOPPO3UOHHBIX NOPAXKEHWIA.

13.4.10 Ans nony4yeHns AOCTOBEPHBLIX CBEAEHUI O MApKaX CTanun u CTENEeHU packucneHus cneayer npo-
BOAUTb €€ XMMUYECKUi aHanu3 B cootBeTcTBUU C TOCT 12344. OTGOp CTPY>XKMU ANS XMMUYECKUX aHANU30B
Heo6X04MMO NPOBOAUTL HA y4acTKax C HAMMEHBLUMMU PACYETHBLIMMU HANPSHPKEHUAAMU, B HEOTBETCTBEHHBIX He-
cyLuen cnocobHOCTU MecTax.

OT60p NpoObbl NOcne TWAaTenbHOW 3a4UCTKM MOBEPXHOCTU MOXHO OCYLUECTBAATb C NOMOLLbLIO PYYHOW
apenu.

Mapka cranu no 4aHHLIM XMMUYECKOTO aHanu3a ycTaHaBnMBaeTca B cooreercteun ¢ FOCT 380 — ans
apmatypsbl knaccos A-1 n A-ll u FOCT 5781 — ana apmatypel knacca A-lll.

13.4.11 [OAna KOHTPONA TOMLWMHbI 3ALMTHOIO Crosi GETOHA U HAXOXKAEHUA B KOHCTPYKLUMSIX CTEPXKHEN
apmartypbl MOTyT ObITb NPUMEHEHBI COBPEMEHHbIE MarHUTHbIE NPUOOPHI.

PesyneraThl onpeaeneHnsa pakTu4eckoro apMUpoBaHus AOMDKHbI HANTN OTPaXXeHNe B BEAOMOCTAX Ae-
heKTOB; Cxemax BCKPbITUMN, B KOTOPLIX (PUKCUPYETCS pACNONOXKEHUE apMaTypbl B GETOHHOM ceyeHuu, ee ana-
METP, Mapka cTanu; NPoTOKONax XMMUYECKUX U MEXAHMHECKUX UCTILITAHUI U U3MEPEHUN apMaTypbl.

13.56 Oco6eHHOCTU 06CNeaoBaHUA KOHCTPYKLUIA, NOABEPXEHHbIX BO3AEMCTBUIO arPecCUBHbIX
cpen

13.5.1 ArpeccuBHOCTb Cpeabl onpeaensieTcs Tpemsi creneHsMmu: cnabon, cpeaHein m cunbHoi. Mpo-
Lecc paspyLueHns 6ETOHHbIX U Xene306eTOHHbIX KOHCTPYKLUI HAXOAUTCA B NPAMON 3aBUCUMOCTH OT CTENEHU
arpeccuBHOCTU cpepbl.

13.5.2 AnAa BbiGopa cnoco6Ga BOCCTAHOBINEHUS Pa3PYLLAIOLLIMXCA >Xene300eTOHHbIX U GETOHHbIX KOH-
CTPYKUUA U UX aHTUKOPPO3UOHHON 3aLUMThI B YCIOBUSX AENCTBYIOLLUMX 9MEKTPOCTaHUMI B NEPBYIO OYepeab
Heo6X0AMMO YCTaHOBUTL NPUYUHBLI U BUA KOPPO3UK C YHETOM Npunoxexus Jl.
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13.5.3 MNpu aHanu3e NPOEKTHO-TEXHUYECKON AOKYMEHTaLUU HEODX0AMMO NOSYYUTb CrneayioLme ceeae-
HUS:

- XapakTep arpeCCUBHOIO BO3JI€CTBUA Cpeabl HA GETOHHbIE U KeNe300ETOHHbIE KOHCTPYKLUUMK;

- Tpe6GoBaHus, NpeabSBNAEMbIe K KOHCTPYKLUUAM B YCMOBUSIX arpeCCUBHOM Cpeabl;

- Mepbl MO CHWXEHUIO arPECCMBHOIO BO3AEWCTBUA Cpeabl U 3aLuuTe OT ITON cpeabl;

- OUEHUTb BbLINOMHEHWE AHTUKOPPO3UOHHBIX 3ALUUTHBLIX MEPONPUATUA NO NPUMEHEHUIO KOPPO3NOHHO-
CTOKWUX MaTepuanos, NPOBEAEHWE MEPONPUATHI MO YNYYLUEHUIO CTPYKTYPbI MaTepPUarnos, 3alwmTe apmatypsl
W 3aKnagHelX AeTanemn oT KOppo3uu;

- YCTaHOBUTb 0COBEHHOCTM (HaKTUYECKOTO BIUSIHNSI arpeCCUMBHON CPefbl Ha CTPOUTENbHbLIE KOHCTPYK-
LM — Xapaktep, UHTEHCUBHOCTb U CKOPOCTb KOPPO3UM CTPOUTENBHLIX MaTEPUanoB, CTENEHb peansHOn Kop-
PO3NOHHOW CTOMKOCTW Marepuarnos KOHCTPYKLUN.

13.5.4 Mpu getanbHom ob6cneaoBaHum OETOHHBLIX W XEene300eTOHHbIX KOHCTPYKLUWI COCTaBNAETCS BeAO-
MOCTb AeEKTOB M AaeTcs NogpobHOe ONMCcaHWe BHELLHEro BUAA KOHCTPYKLMIA — Hanuuue ckonos 6eToHa,
NOTEKOB, CMEAOB MECTHbIX YBMAXHEHWUN, PXaBbIX UMM MACNAHBLIX NATEH, TPELUWH, a TaKke onpeaenaioTca
KOPPO3MOHHOE COCTOSIHUE apMaTypel U TOSLLMHA 3aLUMTHBLIX CrOEB. BHYTPW NOMELLEHNA oNpeaensaioTca TeM-
nepatypa u OTHOCUTENbHAs BIAXHOCTb BO3AYXa, Hanuyue M KOHLEHTpaLusi arpecCuBHbIX ra3oB U napos,
Hanu4me arpeccuBHbIX COEAWHEHWI B NMPOM3BOACTBEHHBIX BOAAX U pacTBopax, a npu HeobxoaumMocTu — B
rPYHTax U rpyHTOBbIX BOAAX.

13.5.5 OnpeaeneHue rmybuHbl kapGoHn3aLum (OLEHKM 3aLMTHBIX CBOMCTB GETOHA) NPOBOAUTCA C MO-
MoLLblo NpoBbl heHondTanenHa (1%-Hblli CNMPTOBONM PacTBOP) Ha cBexeM uanome 6etoHa. MNpu yBnaxHe-
Hun GeToHa pacTtBopoM heHondTanemHa kapbOHN3UPOBAHHLIA GETOH COXPaHAET CBOW MepBOHAYanbHbIN
LBET, HeKapBOHM3NPOBaHHbI — NpUMOBpEeTaeT ManuMHOBYK OKpacky. MmybuHa kapboHu3auuu usmepserca
TOJNLLMHOW Cnosi OT MOBEPXHOCTU KOHCTPYKLMU A0 rPpaHuLbl OKPaLLEHHON 30HbI. [Mpu HanM4um Kopposnu oT-
Bupatotcs Npobbl HEMOBPEXIEHHOTO U NOBPEXAEHHOMO OETOHA 4NA XMMUYECKOTO U NeTPorpadu4eckoro aHa-
NM30B. XMMUYECKUIA aHanu3 onpeaensieT cogepXaHue B LEMEHTHOM KaMHe OKWCROB, HOBOOOpa3oBaHUi U
NPOAYKTOB BbillenayusaioLleit kopposuu. MeTporpadmyecknii aHanu3 BbISBNAET MUKPOCTPYKTYpY GeToHa
U HoBOOOpasoBaHWit. [JONONHUTENLHON XapaKTEPUCTUKON CTPYKTYPbl MOFYT ObITb BOAONOMNOLWEHUE U 00b-
eMHas Macca.

13.5.6 [nsi OLEHKM COCTOSTHUA apMaTypbl OCMaTPUBAKOTCA YHACTKW, HE 3aLLMLLEHHbIE GETOHOM, a TaKkKe
NpOU3BOAATCS CneLnarnbHble KOHTPOMbHbIE BCKPbITUS.

CTeneHb KOPPO3nnu apMaTypbl OLIEHMBAETCA KOMIMIIEKCOM XapaKTEPUCTUK, BKIIOYAIOLLMX B Ce0A:

- xapakrep (CnnoLHas, A3BeHHas, NATHAMWU, TOHKUM HaNETOM MMM CrouCTas), LIBET U NMOTHOCTb NPO-
OYKTOB KOPPO3UH;

- nowaab NOPaXXeHHOW NOBEPXHOCTY (B NPOLEHTax 0bLLEel NNoLaau BCKPLITON NOBEPXHOCTU HA y4acT-
Ke noroHHomn anuHon 40—50 cm);

- ryOGunHy KOPPO3UOHHbIX NOBPEXAEHUN.

Mmy6uHa KOPPO3UOHHBIX NOBPEXAEHUI NPU PABHOMEPHOI KOPPO3UU U3MEPSIETCA TOSLLIMHOWN CNOSA pPXKas-
YMHBI, IENEHHON Ha ABa, NGO Pa3sHOCTbLIO NPOEKTHOrO U (PaKTUYECKOTO AMAMETPOB apMaTypbl, AENEHHON Ha
Asa. Npu sA13BEHHOI KOPPO3uM BbIPE3AIOTCA KYCKU apMaTypbl U yAansieTC pXaBuMHa C MOTPY>XEHUEM KYCKOB
apMatypbl Ha 20—30 MUH B 10%-Hblii paCTBOP COMSAHOI KUCNOThI U fobaBneHnem 1%-Horo uHMbutopa ypo-
TPONMHA, C MPOMBLIBKOW BOAOW U NOCNEAYIOLWUM NOrPY>XEHUEM Ha 5 MUH B HACLILLEHHbIN PacTBOP HUTPUTA
HaTpus. MybuHa A3B n3mepseTcs Urmon UHAMKaTopa, YKPENeHHOro Ha LWTatuee Unu MMKPOMETPOM.

13.5.7 Mpu OTCYTCTBUM XUMUYECKOI 3aLLUMTbI AN 0ObIMHbLIX GETOHHbLIX U XXeNe300ETOHHbIX KOHCTPYKLUWA,
paboTaloLmx B YCMOBUSIX BLICOKON BNAXHOCTU (CBbiwe 75 %) 6e3 arpeCcCMBHbLIX rA30B UMK B YCNOBUAX NO-
BbILLEHHO BNA>XHOCTM U cnaboarpeCcCUBHbLIX ra30B, a TAKXKE B YCMOBUSX CUIIbHOArpECCUBHON CPeabl, HO NPU
HaNUYUN XMMUYECKOW 3alUMTbl IONYCKAETCs LUMPUHA PACKPbITUSl TpeLmH He bonee 0,2 MM. PacyeT Takux
KOHCTPYKUMIA NPON3BOAUTCA NO PACKPBITUIO TPELLMH.

13.5.8 [InsA npegHanpsKeHHbIX KOHCTPYKLMK, paboTalolmx B YCIOBUSIX arpecCuBHbIX cpeq (Boaonoa-
roToBUTENbHbLIE YCTAHOBKU), 06pa3oBaHMe TPeELLWH He aonyckaercsa. Pacuer nx npoussoguTca NoO BTOPON Ka-
TEropun TPeLMHOCTONKOCTH.

B npoekTax ycuneHus unu BOCCTAHOBMEHUA KOHCTPYKLUI TOMLIMHA 3ALLUTHOTO CNOS apMatyps! npes-
yCMaTpuBaeTcs B 3aBUCUMOCTM OT CTENEHM arpecCUBHOCTM CPeAbl U BUAA XMMUYECKOW 3aLLUTbI.

13.5.9 Mpo4yHOCTL 6E€TOHA, NPONUTAHHOIO MUHEpPAanbHbLIMU MacnaMyu U OXNaxaaroLMMU IMYNbCUAMU,
cHwkaeTcs. Mpy STOM HapyLlaeTcs cuensieHne apmaTypbl ¢ 6ETOHOM, UTO OCOOEHHO BIIUSIET HA aHKepHbIe
YCTPOWCTBA NpegHanpsa>KeHHbIX KOHCTPYKUWUIA.
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13.6. AHanu3 maTepuanoB o6crnegoBaHUA

13.6.1 AHanusupysi matepuanbsl 06cneaoBaHus, cnegyer 06060 OTMETUTbL XapakTep MPOUCXOXKAEHUS
pa3nuYHbIX 4ePEKTOB U MOBPEXAEHUIA, KOTOPbIE MOXHO Pa3AenuTb HA TPU OCHOBHbIE TPYNMbI:

- nepsasi rpynna — aedeKTbl, 3anoKeHHbIE B MPOEKTE BCMEACTBUE NPUMEHEHUS AN OTAENbHbIX KOH-
CTPYKUMIA U Y3MOB HEYAAYHbIX M YCTAPEBLUMX PELUEHWA U OTCTYNNEHU OT TPeGOBaHUI, YCTAHOBMEHHBLIX B
CTPOUTENbHbIX HOPMax U nNpasunax;

- BTOpas rpynna — aedekTbl, NOABMBLUXECS B MPOLIECCE CTPOUTENLCTBA BCNEACTBUE HapYLUEHNSA TEXHO-
1orMmn NPOn3BOACTBA CTPOUTENBHO-MOHTaXHbIX PAbOoT, OTCTYMNNEHUS OT NPOEKTA NPU BbINONHEHNU OTAENbHbIX
Y3M0B U KOHCTPYKLUUIA, MPUMEHEHUS HEKAYECTBEHHbIX MarepuanoB U KOHCTPYKLUWIA;

- TPETbA rpynna — NnoBPEXAEHUA, BOZHUKLLME B NPOLECCe dKCNnyaTauum BCNeacTBMEe HapyLLEHUs Tpe-
6oBaHui [10], HEGPEXKHOTO OTHOLLEHMA K KOHCTPYKLUSIM NPU PEMOHTE M MOHTa)Ke 060pya0BaHWA U Pa3BUTUSA
AedeKToB NepBoii rpynnsbl.

13.6.2 OLeHKa TEXHUYECKOTO0 COCTOSHUS Kene300€TOHHbIX KOHCTPYKLMI NPOU3BOAUTCA NO CNeayoLWwmm
OCHOBHbIM NokKasarenam:

- MPOYHOCTb U YCTOWYUBOCTb NOJ BO3AENCTBUEM CTAaTUMECKUX U AUHAMUYECKUX Harpy30K;

- HAAEXHOCTL (B T.4. AOSITOBEYHOCTD).

13.6.3 3aknioyeHne no pesynbratam AeTanbHOro TEXHUYECKOro o6cnenoBaHUs AOMMKHO BKMOYaTh B
cebst TEKCTOBYIO YacCTb, CxeMbl 06CNea0BaHNUI, YEPTEXM, MPUIOXKEHUS.

TeKCTOBasA YacTb 3aKNOYEHUs1 AOIKHA COAePXKaTh:

- BBEAEHME, B KOTOPOM yKa3bIBalOTCA 00bEKT o6cneaoBanus, uenb obcneagoBartenbckux pabot u Bpemsi
UX BbINOMHEHWS, OCHOBAHME AN NpoBeaeHuUsi paboT (4OroBOp, TEXHUYECKOE 3az1aHunE), obLIme CBefeHUust o
Kene306eTOHHbIX KOHCTPYKLUAX, 00 UCTOPUM CTPOUTENBLCTBA M SKCNIyaTaLuum;

- KpaTKOe OMMCaHne KOHCTPYKTUBHbIX peLLeHuin o6cneayemoro o6bekTa;

- cBeaeHusa o6 obcrnefoBaHHbIX Xene3obeTOHHbIX KOHCTPYKUMSX, BO3AEHCTBUSIX Ha HUX, O HaNMuuu
AedeKTOB U NOBPEXAEHUI U NPUYMHAX UX BOSHUKHOBEHUS; OLIEHKY 9KCMITyaTaLMOHHbIX XapakTepuCTUK KOH-
CTPYKUMIA;

- BbIBOAbl O TEXHUHECKOM COCTOSIHUM KOHCTPYKLIMIA, BO3MOXHOCTU UX AaNbHEWLLEro UCnonb3oBaHusa ¢
pekoMeHaaumAMM MO YCTPaHEHMIO Ae(PEeKTOB n 006€CneYeHuIo AONfOBEYHOCTU C HE0BX0AMMBIMU B OTAENbHbIX
Cry4asx npoeKkTHbIMKU NpopaboTkaMu NO BOCCTAHOBNEHMUIO Hecyllel CNnOCOGHOCTU U COBEPLUEHCTBOBAHMUIO
UX 3KCMNyaTauMOHHbIX KAYECTB, a Takke C peKOMeHAauMaAMU MO opraHusauuu HabniogeHun 3a COCTOSIHMEM
KOHCTPYKLUIA B LIENIOM U OTAEMbHbLIX Y3MOB.

B npunoXXeHMsX K 3aKniOYEHUI0, Kak NpaBuno, A0SMKHbI ObITb NPeACTaBEHbI:

- nporpaMMa u/unm TexHM4eckoe 3aaaHne Ha nposeaeHne obcnenoBaHus;

- aKTbl, NCbMA, NPOTOKONbI U AP. AOKYMEHTAaLUsA, CBA3aHHas C npoBeaeHueM obcneaoBaHuii;

- Tabnuubl, rpadukn ¢ pes3ynbTaraMum MCNbITAHUIA NPUMEHEHHBIX MaTepUarnoB KOHCTPYKUMIA, 3CKW3bI,
CXeMbl.
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MpunoxeHune A
(cnpaBouHoe)

XapaKkrepuCTUKMN NONIOXEeHUA NPOAONLHOM apMaTypbl B MONePeYHOM CeYeHUM INnemMeHTa

a) S — o603HaYeHne NpoAonbLHON apMaTypbl:

1) 4nA n3rnbaemblx 3NeMeHTOB — PacroNOXeHHO! B 30He, pacTAHYTON OT AENCTBUS BHELLHWUX YCUMUR;

2) ANA cKaTbIX ANEMEHTOB — PaCMONOXEHHON B 30HE, PacTAHYTON OT AeACTBUS YCUNWUA UM Y HaUMeHee cxaTow
CTOPOHbI CeYEHUS,

3) AN5 BHELIEHTPEHHO PacTAHYTLIX 3TEMEHTOB — HauMeHee yaaneHHON OT TOYKN NPUNOXEHWUS BHELUHEN NPOAONb-
HOW cunbl;

4) [NA UeHTparnbHO PacTAHYTLIX 3NIEMEHTOB — BCEl B NONEPEYHOM CeYEeHUN NEMEHT],

6) S' — obo3HaveHne NPoAONLHON apMaTyphl:

1) Ans n3rnbaemMblxX 3NEMEHTOB — PACNONOXEHHOIR B 30HE, CXKaTON OT AEWCTBUA BHELLHNX YCUMWIA

2) ANS coKaTblX 9MEeMEHTOB — PacnONOXEHHON B 30He, CXaToW OT AeACTBUA BHELUHWX YCUnuWiA unu y Hanbonee
CXaTol CTOPOHbI CEYEHUS;

3) AN BHELEHTPEHHO pacTAHYTLIX ANeMeHTOB — Haunbornee yfaneHHoi OT TOUKU NPUNoXeHUs BHELWHEN NPOAONb-
HOW cunbl.
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lMpunoxexue b
(pexomMeHayemoe)

XapakrepucTUKM 6eToHa Ansa pacuyeTa KOHCTPYKUMii HA TeMnepaTypHble BO3AeHCTBUA

Ta6nuya B.1 — Tennogusndeckne XxapakTepucTukn 6eToHa

BykseHHOE
Xapaktepuctikn 6eToHa 0603HAYSHME PasmepHocTb 3HaveHne
TemnepaTypHbI KOSPPULMEHT 0 s
N o C 1-10
TNUHeHOro paclunmpeHus bt
TennonpoBOAHOCTb A, Bt/(M °C) (kkan/(m-4-°C)) 2,67 (2,3)
TeMnepaTyponpoBOAHOCTb a, m?/c (M3/4) 11-107 (4-10-%)
YaenbHas TENNOEMKOCTb c, kx/(kr °C) (kkan/(kr °C)) 1(0,24)
KoadppuuymeHT Tennootaaun
C OTKpbITOW NoBepXHOCTU BeToHa:
7 : a) 24 (20
a) B HapYXHbI BO3AYX; 6 Bri(W? °C) (kkan/(M24-°C)) ) 24 (20)
6) B BO3YX BHYTpU NONbIX LLUBOB, 6) 7—12 (5—10)
LaxT, WaTpos;
B) B BOAY B) «

MpumevaHune — PasMepHOCTU U 3HAYEHNA XapaKTepuCTUK GeToHa NpUBe eHbI: NEpPBOe 3HA4YEHUE — B egu-
Huuax CU, BTopoe (B ckobkax) — B ApYyrux cuctemax.

Tabnuya B5.2 — XapakrepucTuku TennoBbigeneHuns 6eToHa

Mapka TennosblaeneHve 6eToHa, kIDx/Kkan, Ha 1 Kr uemeHTa B Bo3pacTe 6eToHa, cyT
Tun uemeHTa
yemenTa 3 7 28 90
300 210/50 250/60 295/70 300/72
MopTnaHfuemMeHT 400 250/60 295/70 345/82 355/85
500 295/70 335/80 385/92 400/95
MyuuonaHoBLIA  NOpTNaHgLe- 300 175/42 230/55 270/65 280/67
MEHT, LWrakonopTnaHaLueMeHT
400 210/50 265/63 320/77 335/80
Tabnuya b.3 —lMapameTp ¥
Ocagka Makcumane- % Npy knacce 6eToHa NO NPOYHOCTM Ha cXaTue
KOHyca Hbli pasmep
GeToHHOW | KpynHoro sa- B5 | B7,5 | B10 |B125( B15 (B17,5| B20 [B225| B25 |B27,5| B30 | B35 | B40
cMecu, cM | MOMHUTENs, MM
40 27 37 45 54 62 69 77 83 90 98 | 106 | 125 | 146
<4 80 32 44 56 67 77 87 98 | 106 | 116 | 125 | 133 | 153 | 180
120 37 52 67 77 90 | 103 | 116 [ 125 | 139 | 150 | 162 | 191 | 216
40 20 28 35 41 47 52 58 63 69 74 80 94 | 115
4—S8 80 25 37 42 50 58 65 72 79 86 93 | 102 | 120 | 139
120 29 40 50 60 69 77 86 94 1102 | 110 | 116 | 132 | 154
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OkoHyaHue mabnuup! 6.3

Ocagka Makcumans- X Npu knacce 6eToHa No NPOYHOCTU Ha cXaTue
KOHyca Hbll pasmep
GeToHHoM | KkpynHoro 3a- | ps | B75 | B10 |B125| B15 |B175| B20 [B225| B25 |B275| B30 | B35 | B4O
cMecH, CM | NONHUTENA, MM
40 1" 15 19 23 26 30 35 38 42 46 50 62 74
>8 80 15 19 24 29 33 37 42 47 52 56 60 72 86
120 18 24 29 35 40 45 50 55 60 65 69 83 98
Tabnunya b.4 — XapakTepuUcTukun nonsyyect 6eToHa
Bospact Mepa nonsyyectu 6eToHa c (£, t)-10° MlMa-!, npu ANUTENBLHOCTK 3arpyxeHus (t—r), cyT
3arpyxeHus,
cyT 0 10 25 50 100 200 500 1000 1500
0,125 0 0,90 16,00 20,00 24,00 27,00 31,00 32,00 32,00
10 0 1,10 1,76 2,23 2,67 3,06 3,48 3,60 3,60
30 0 0,85 1,41 1,80 2,18 2,52 2,89 3,00 3,00
112 0 0,50 0,80 1,18 1,45 1,70 1,92 1,98 1,98
205 0 0,35 0,67 0,88 1,09 1,26 1,42 1,46 1,46
512 0 0,21 0,46 0,65 0,80 0,91 0,98 1,00 1,00
1500 0 0,21 0,46 0,65 0,80 0,91 0,98 1,00 1,00
Tabnuua B.5 — KoadpduuyueHT y (f)
BOSpacT AOCTHXeHNS GETOHOM Npoy- KoadhhuumeHT ¢ (f) Nnpu Bo3pacTe GeToHa, ¢yT
HOCTW MO Krnaccy Ha cxaTue, cyT 3 7 14 28 45 90 180 360
180 0,31 0,47 0,62 0,78 0,85 0,93 1,00 1,07
360 0,29 0,44 0,59 0,72 0,80 0,86 0,93 1,00
BospacTt goctnxeHna 6eToHoM npou- KoadpdpuumenT y (f) Npy BospacTe GeToka, roa
HOCTW MO Krnaccy Ha cxaTtue, CyT 15 20 25 30 35 40
180 1,12 1,18 1,23 1,27 1,32 1,37
360 1,05 1,10 1,15 1,19 1,23 1,27
Tabnuuya B.6 —MNpeaeneHas pacTHKMMOCTb 6eToHa
Sg:ng: MaKeMManbHBI MpeaenbHasn pacTakumocTs GeToHa ¢, -10° Npu knacce 6eToHa MO NPOYHOCTM Ha CXaTue
6e-ro:H0|71 pasmep KpynHoro
sanonHuTens, mm | B5 | B7,5 | B10 |B125| B15 |B17,5( B20 | B22,5| B25 (B27,5| B30 | B35 | B40
cMecH, cM
40 35|37 |1 40| 42| 45| 48| 50 | 53| 55|58 ]|60]| 65|70
<4 80 3013213537 |40 | 43| 45| 48 |50 |53 |55 |60 65
120 27 | 30132 |1 35|37 |40 )| 42| 45 | 47 | 50 | 52 | 57 | 6,2
40 40 | 42 | 45| 47 | 50 53 | 55|58 |60 |63 |65 |70]75
4—8 80 3537|140 | 42| 45| 48 | 5053|5558 |60]|65]|70
120 32 |35 |1 37|40 | 42| 45| 47 | 50 | 52 (55|57 | 62| 6,7
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OkoHYyaHue mabnuupi 5.6

Ocapka [ 1o cuMaNbHLI lMpeaenkHas pacTsikumocTb 6eToHa ¢, -10° Npu knacce 6eToHa No NPOYHOCTM Ha CKaThe
Gxonyca . | paamep KpynHoro
CTOHHOW | o anonmuTens, mm| BS | B7,5 | B10 |B125| B15 |B17,5| B20 [B225| B25 |B27,5( B30 | B35 | B40
cMecH, CMm
40 60 (62 64 | 65|67 | 69| 70| 72| 74|76 | 77|80/ 85
>8 80 50| 52| 54|56 |58|60|62|64(66|68]|70]|75]78
120 45 | 47 [ 49 | 51 | 53 | 56 (58|60 |62|65 |67 70|75

Tabnuya Bb.7 — KoadduuyueHt ¢ (f)

Bospact ¢ (f) npu Knacce GeToHa Mo NPOYHOCTU HA CXaTue B BospacTe 180 cyT
Getowa,cyT | gs | B75 | B10 | B125| BI5 | B175 | B20 | B225 | B25 | B275 | B30 | B35 | B4O
3 094 | 089 ( 0,84 | 080 | 076 | 0,74 | 0,71 | 069 | 066 | 064 | 0,63 | 0,61 | 0,60
7 095 | 09 (08 | 083|080 | 078 (076|074 (073|072 ] 0,71 ] 0,70 | 0,70
14 09 | 092 (08 | 089 | 084 | 082081080 |079 | 078 | 0,78 | 0,77 | 0,77
28 097 | 095 ( 093 | 091 | 090 | 0,89 ( 0,88 | 0,87 | 0,87 | 0,86 | 0,86 | 0,86 | 0,86
45 098 | 097 [ 0,95 | 094 | 093 | 092 | 0,92 | 0,92 | 0,92 | 0,91 | 0,91 | 0,91 | 0,91
90 099 | 0,99 ( 0,98 | 098 | 098 | 098 | 0,98 | 0,98 | 0,98 | 0,98 | 0,98 | 0,98 | 0,98
2180 1,00 | 1,00 | 1,00 | 1,00 | 1,00 { 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00

Tabnuya b.8 — PacyeTHble 3Ha4€HUA CABUrOBLIX XapakTepucTUk 6E€TOHHOM Knaaku No CTPOUTENBHLIM LLUBaM

CoopyXeHuna ¢ CeKLUMOHHOW pa3pe3Kkoi Ha Gnoku CoopyxeHua co ctoné4yaTon
paspeskoii Ha 6noku
XapakTepuctika casura BuGpupopaHHbIit 6eToH knacca YkaTaHHbIA 6eToH knacca Bu6pupoBaHHbIl 6eToH knacca
B5—B17,5 B20—B40 B5—B17,5 B20—30 B5—B17,5 B20—B40
KoaccpuuenT 1,1 1,2 1,0 1,1 1,0 1,1
TpeHusa-3auennexHus tge
CuenneHve C, MMa 0,3 0,4 0,2 0,3 0,1 0,2

MpuMedvyaHuns
1 OBecne4eHHOCTb pacYeTHbLIX 3HAYEHUIA COBUIOBbIX XapakTepUCTUK NPUHATa paBHoii 90 %.

2 MNpuBefeHHble pacyeTHbIE 3HaYeHUS CABUMOBbIX XapakTepUCTUK AOCTUTAIOTCSA NPpW COGMIOAEHUM CTPOUTESNBHBIX
Hopm [11].
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MpunoxexHue B

(pexomenpyemoe)

O6nacTu paUMoHanNbLHOro NpUMeHeHUa A06aBOK ANA 6GETOHOB rMAPOTEXHUYECKUX COOPYKEHUIA

Tabnuya B.1
HanmeHoBaHue JobaBok
XOBO- MnacTtuduumpyroLe- Bamegns-
Mnactudpuumpy- Bosay PpuLpyroLy A
YacTu coopyXeHWUI U KOHCTPYKLMIA toLjero AeWCTBUA Bnekalolero BOBrekaroLero folero
AeiicTBUA JeiicTBuA AeiicTBuA
iXAa, cao
T - ) ; X cn

nec c-3 CHB(CBAK) non
1 BeToH 1 ene306eToH rngpoTexXHUYECKUX
COOPYXEHUI:
- YacTel, pacnosoXeHHbLIX B 30He MePEeMEHHOo-
ro ropu3oHTa BOAbl:
a) B 0cobo cypoBbIX KITMMAaTUYECKNX YCIOBUSX; + *
6) B CYpPOBbLIX KITMMaTUYECKUX YCIIOBUSIX; @ + + (+)
B) B YMEPEHHBIX KIIMMATUYECKNX YCITOBUSIX; @ + + (+)
- YacTel, MOCTOAHHO HaXoAALLMUXCA Nog BOAONM; + + + + (+)
- HaBOAHBIX YacTedd, 3MU30ANECKN OMbiBae- + + + + +)
MbIX BOJOM;
- YyacTew BHYTPEHHMX 30H + + + + (+)
2 beToH BOAOBOAOB U AP. KOHCTPYKLUMMA, MCMbl- . + + + +)
ThIBAKOLLMX pacTAruBaroLlme HanpskeHus - -
3 KaBUTaLMOHHO-CTOMKWE N U3HOCOCTONKNE + + (+)
GETOHBI -

MpnumevyaHus

HOMUWYeCcKoro 060CHOBaHMS.

HOM crny4ae.

pOBKe.

1 BHaK «+» 03Ha4aeT LierlecoobpasHOCTb BBeAEHUSA 40GaBKM.

2 3HaK «x» o3Ha4aeT, 4To AobaBKa MOXET OblTb UCMONb30BaHa TONBKO Nocre COOTBETCTBYHOLLENo TEXHUKO-3KO-

3 BHak «(+)» o03Ha4aerT, YTo fobaBKka MOXET ObiTh UCMONbL30BaHa TONLKO KaK PerynsTop CPOKOB CXBaTbIBaHWSA B
coveTaHuu ¢ ap. fobasKoid, obecneunBaroLeil KoMMneke TpeboBaHwuii, NpeabABNAEMbIX K GETOHY B KaX[ oM KOHKpeT-

4 3HaK «®» o3Ha4aeT, 4YTo fobaBKa MOXET ObiTb UCMonb3oBaHa NMM6o B 06bIMHON, NMMBO B MOBLILUEHHOR A03K-
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HanmeHoBaHWe fo6aBok

YckopstoLero

KomninekcHoro gencTemsa NeVCTBHS MukpoHanonHuTene
YacTu COOpYXEHWUIA UMM KOHCTPYKLIMIA NCT+XA C-3+NXA unm
+ nnn
C-3+CAo
NcT+Cao U C-3 + XK 3ona Mukpo-
unm JICT+CHB yHoca KpeMHeseMm
(CBAK) CHB (CB3K)
C-3 + MNBJX
1 BeTOH 1 xene3o06eToH rngpoTeXHUYECKUX
COOPYXEHMWIA:
- YacTeld, pacrnonoXeHHbIX B 30He NepeMeH-
HOro ropU3oHTa BOAbI:
a) B 0cob0 CypoOBbIX KNMMaTUYECKMX YCro- + + +)
BUSIX; B
6) B CypOBbIX KIIMMaTUHECKUX YCIIOBUSX; + * (+)
B) B YMEPEHHbIX KIMMaTUYECKUX YCIIOBUAX + t (+)
- 4acTel, MOCTOAHHO HaXOBALYNXCA MOA BO- + + +) +
aow;
- HaBOLHbIX YacTel, aMM30ANYECKN OMbIBa- + (+)
€MbIX BOAOW;
- YacTel BHyTPEHHMX 30H + (+) +
2 beToH BOJOBOAOB M AP. KOHCTPYKLWIA, nc- + +
NbITEIBAKOLLUUX pacTArMBatoLMe HanpsxeHuns -
3 KaBWTaUMOHHO-CTOMKME N U3HOCOCTOMKNE + + .
6eToHbI -

MpuMeyaHun

1 3HaK «+» 03Ha4aeT LienecoobpasHoCTb BBeAEHUs A06aBKU.

2 3HaK «*» o3HavaeT, uTo fo6aBka MOXET 6bITb UCTONb30OBaHa TONBKO nocne COOTBETCTBYOLWEro TEXHUKO-3KO-

HOMUYeckoro 060cHoOBaHUSA.

3 3HaK «(+)» o3Ha4aeT, uTo fobaBka MOXET BbITb UCNONL30OBaHa TOSLKO KaK PErynaTop CPOKOB CXBaTLIBAHWA B
CoveTaHuM ¢ Ap. gobasKoW, obecneqnBatoLleil KoMNNeKe TpeGoBaHUiA, NpeabsBIAeMbIX K 6ETOHY B KaXA0M KOHKpeT-

HOM cny4ae.
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Mpunoxexnue I

(cnpaBouHoe)

Homorpamma ansa onpegenexus koadpuumenTa k gna pacyeta npoYHOCTU OETOHHbIX 3NIEMEHTOB
TaBpOBOro, ABYyTaBPOBOIO U KOPOOYATOro ceyeHun
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PucyHok "1 — HomorpamMa ans onpegeneHuns kosdduuneHta k
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MpunoxeHue O
(cnpaBoyHoe)

Homorpamma ans onpeaenenus koadduumnenta K ona pacyeta NnpOYHOCTM Kene3o06eTOHHbIX
3/1IEMEHTOB MO MaBHbIM PACTArMBaKOWMM HaNpPsKeHUAM
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PuvcyHok [1.1 — Homorpamma Ans onpegenexnus kosgpguumenTa K,
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MpunoxeHue E
(cnpaBouHoe)

Homorpamma gnsa onpegeneHusa ko3 (PULMEHTA XKECTKOCTU HETPELMHOCTOMKMX YYACTKOB 3J1€eMEH-
TOB NPAMOYrONIbHOIO CeYEeHUSA, PacCYUTbIBaeMbIX MO PACKPbLITUIO TPELUH
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PucyHok E.1 — HoMorpamma ans onpegeneHns koappuLumeHTa XXecTKocTn
a =448 +132vu (1 - &) (E.1)
B =akE,[], (E.2)

rae I, — MOMEHT UHEPLMM CEYEHUSA SNIEMEHTA C BLICOTON A,
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Mpunoxexune X
(cnpaBouHoe)

Mpu3HaKu kKa4eCTBEHHOW OLEHKU COCTOAHUA GETOHHBIX U Xerne306eTOHHbIX KOHCTPYKLMI

Tabnuya X1

KaTeropus cocTosiHUA 3aaHUNA
U COOPYXeHUiA, ypoBEHb
6esonacHocTn ['TC

MpU3HaK1 Ka4eCTBEHHOMN OLIEHKM COCTOSIHUS GETOHHBIX U XXene306GeTOHHBIX KOHCTPYKLiI

| — nenpasHoe

Ha noBepxHocTh GeToHa He3alMLEHHbLIX KOHCTPYKLUMIA BUAUMBIX AeEeKTOB U NOBPeEX-
LeHVs HET UNU UMELOTCS Hebonblune OTAemNbHblE BoIGOUHBI, CKOMbI, BOMOCAHbIE TPeLLu-
Hbl (He Gonee 0,1 MM). AHTUKOPPO3WOHHAA 3alluMTa KOHCTPYKLWA U 3aKknagHbIxX geTa-
neil He MeeT HapyLleHWid. [1oBepXHOCTb apMaTypbl MpWU BCKPLITUM YncTas, KOppo3uu
apMaTypbl HeT, rybuHa HeWTpanusaumum 6eToHa He MPEeBLILIAET NONMOBUHbI TOMLMHLI
3awuTHoro crnosi. OpUeHTMPOBOYHAA NPOYHOCTL GETOHA He HWXKe npoekTHOW. LiBeT Be-
TOHa He UsMeHeH. BennunHa npornboB 1 LUMPUHA PacKpbITUA TPELUUH He NpeBblLLakT
ZOMNycTUMYtO Mo HopMaMm

I — paboTocnocobHoe
(ana TTC — MOHWXEHHBbIRA
ypoBeHb 6e3onacHocTH)

AHTUKOPPO3MOHHASA 3aLLuTa XKene306eTOHHBIX S1IEMEHTOB UMEET YaCcTUYHbIe NoBpexae-
HWUS. Ha oTAenbHbIX ydacTkax B MecTax Manoi BeNMYMHON 3alUTHOro cnos npoctyna-
FOT Crefbl KOPPOo3UKU pacnpefenuTensHON apMaTypbl UM XOMYTOB, Koppo3us paboden
apMaTypbl OT4eNbHbIMU TOYKaMW U MSTHaMK; NoTepu ceveHus paboueil apmaTypbl He
Gonee 5 %; rmy6okux 3B M NIACTUHOK pPXaB4YMHbI HET. AHTUKOPPO3NOHHAaA 3alyuTa 3a-
KnagHblx aeTanei He obHapyxeHa. [MybuHa HeWTpanusauum GeToHa He NpeBbILLAET
TOMLWMHbI 3alWMTHOro cnosi. MameHeH uBeT 6eToHa BcrnefcTBUE NepecylnBaHus, Me-
CTaMKn OTCIOeHWe 3aluTHOro crnosi 6eToHa npu npoctykuBaHwuu. LLenyweHune rpaHeit
n pebep KOHCTPYKLMIA, MOABEPriLMXCH 3amopaxuaHuto. OpUeHTUPOBOYHAA NPOYHOCTD
6eToHa B npefenax 3aluTHOro Cnos HUXe NPoekTHOW He 6onee 10 %. YA0BNETBOPAIOT-
¢ TpeboBaHusA AeCTBYIOLMX HOPM, OTHOCSILLUXCS K NpeAernbHBIM COCTOSIHMAM | rpyn-
nbl; TpeboBaHwe HOpM Mo nNpefenbHLIM cocToAHUAM Il rpynnbl MOryT ObiTb YacTU4HO
HapyLLUeHbl, HO 0b6ecneunBaloTCA HopMarnbHLIE YCIOBUST SKCMTyaTaLum

Il — orpaHu4eHHo pabo-
TocnocobHoe (ana MMC —
HeyA0BNEeTBOPUTENbHOE)

TpeLlnHbl B pacTAHYTOi 30He 6eToHa, NpeBbILLaloLLMe UX JOMYCTUMOE packpbiTue. Tpe-
LLHbI B CXXaTOW 30He U B 30HE [MaBHbIX pacTArMBAIOLLMX HanpsikeHW, Npornbel anemeH-
TOB, Bbl3BaHHbIE 3KCMIyaTaLOHHLIMU BO3f€ACTBUAMM, NPEBLILLIAIOT ONYCTUMbIE Gonee
yeM Ha 30 %. BeToH B pacTAHYTOI 30He Ha rMybUHe 3aLUTHOMO COSA MEXAY CTEPXKHS-
MU apMaTypbl Nerko Kpowwmutes. MNnacTuHYaTas pxaBvynMHa UnNU S3Bbl HA CTEPXKHAX Oro-
nexHoii paboyvei apMaTypbl B 30He MPOAONbHLIX TPELMH UNKU Ha 3aKnagHbIX geTansx,
Bbi3blBalOLWLUe YMeHbLUeHNe NNoLaamn cevyeHus ctepxHein ot 5 % ao 15 %. CHuxeHune
OPMEHTUPOBOYHO NpoyHOCTU BeToHa B CXKaToi 30He usrnbaemblx anemMeHToB Ao 30 U B
ocTanbHbIX y4acTkax — fo 20 %.

lMpoBucaHne oTAenNbLHLIX CTEPXHER pacnpefenuTenbHOW apMaTypbl, BbiyuMBaHWe Xo-
MYTOB, pa3spblB OTAENbHbLIX U3 HUX, 32 UCKIMIOYEHUEM XOMYTOB CXKaTbIX areMeHToB epM
BCMNeACTBUE KOPPO3UM CTarnm (NpyU OTCYTCTBUMN B 3TON 30HE TPeLuH). YMeHbLUEHHas npo-
TMB TpeboBaHU HOPM M NpoekTa Miowagb onUpaHua cGOPHLIX ANEMEHTOB NpU KO3d-
duumeHTe 3aHoca K= 1,6 (cM. npuMeyaHue). Beicokas BOAO- U BO3AYXONPOHULLAEMOCTb
CTbIKOB CTEHOBbIX NaHenei
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OkoHYaHue mabnuupi XK1

KaTeropusi cocTosiHUS 3gaHui
1 COOPY3KeHWiA, YpOBEHb MpW3HaKky Ka4eCTBEHHOMN OL|EHKN COCTOAHWSA BGETOHHBIX U XKene306eTOHHbIX KOHCTPYKLWIA
6esonacHocT 'MC

IV — HepaboTocnocobHoe | TpelumHbl B KOHCTPYKLUMSAX, MCMBITbIBAIOLLUX 3HAKONEPEeMeHHbIe BO31eNCTBUS, TPELLMHBI,
(NpepenbHoe, aBapuitHoe, | B T. Y. NepeceKaroLme OnopHyo 30HY aHKEPOBKM pacTHHYTON apMaTypbl; paspbiB XOMy-
Aans [TC — onacHblit ypo- | TOB B 30HE HAKNOHHO TPELUMHBI B CPEAHWUX NPOMeTax MHOronponeTHbIX 6anok 1 niuT,
BeHb Ge3aonacHocTH) a TakKe CroucTas pXaBuuHa WUNu s3Bkl, Bbl3biBatoLe yMeHbLUeHWe NoLagn ceveHns
apMartypbl 6onee 15 %; BeiMy4yMBaHWe apMaTypbl CXaTON 30HBI KOHCTPYKUWIA; AedopMa-
LMs 3aKnagHbiX U COEANHUTENbHBLIX 3ME€MEHTOB; OTXOAbl @aHKEPOB OT NNacTUH 3aKnaj-
HbIX AEeTanei n3-3a Koppo3uu CTanu B CBapHbIX LUBaX, PACCTPONCTBO CTLIKOB COOPHbLIX
3NEMEHTOB C B3aWMHEIM CMELLEHWEM NOCNEeAHWX; CMeLLeHNe onop; 3Ha4uTenbHble (60-
nee 1/50 nponeta) nporubel MarnbaemblX 3NEMEHTOB MpPWU Hanu4un TPeLuH B pacTs-
HYTOI 30He ¢ packpblTveM Bornee 0,5 MM; pa3pbiB XOMYTOB CXaTbIX 3M1IEMEHTOB dhepM;
paspblB XOMYTOB B 30HE HaKMOHHOW TpeLUWHbI, pa3pbiB OTAENBHLIX CTepXHelh pabodei
apMarTyphbl B pacTaHyTOl 30He; pasgpobneHne 6GeToHa 1 BLIKpOLLMBaHME 3aMNoSIHUTENS B
cxaTol 3oHe. CHMXKeHWe NpoYHOCTU BeToHa B CXaToi 30He n3rnbaeMblX 3NEMEHTOB U B
ocTanbHbIX ydacTkax 6onee 30 %. YMeHbleHHasa NpoTuB TpeboBaHWi HOPM W NpoeKTa
nrnowagb onupaHnsa cbopHeIx arneMeHToB. CyllecTByoLMe TPeLuHbI, Npornbel 1 gp. no-
BPEXAEHUA CBUAETENBCTBYIOT 06 ONMacHOCTW paspyLUEHNSt KOHCTPYKLMIA U BO3MOXHOCTH
ux obpyLueHus

[MpuMmedyaHunsa

1 ,Elﬂﬂ OTHeCeHUA KOHCTPYKLMU K NnepeyUcrneHHbLIM B Ta6ﬂqu KaTeropuam COCTOAHUA OCTATOMHO HalluyuAa XoTA
6bl OfHOTO NpU3HaKa, XapakTepusyrLLero aTy KaTeropuio.

2 OTHeceHue obcnefyeMoit KOHCTPYKLMK K TOW UNWM MHOW KaTeropum COCTOSIHUA MPW HanWyuMu NPpU3HaKoB, He
OTMeYeHHLIX B Tabnuue, B CMOXHBIX U OTBETCTBEHHLIX CryYasix, 0COBEHHO C OCTaHOBKO MPOW3BOACTBA, AOSHKHO Npo-
U3BOAUTBCA Ha OCHOBE JeTanbHbIX MHCTPYMEHTanbHBIX 06cnesoBaHui, BLINOMHAEMBIX CreLuansnpoBaHHbIMK opra-
HU3aLMAMM.

3 MNpeaHanpsbkeHHble Xxene3o0beToHHbIe KOHCTPYKLMW C BLICOKOMPOYHOM apMmaTypoil, UMetoLue npusHaku Il ka-
Teropun cocToaHus, oTHocATes K Il kaTeropuu, a uMeroLme npusHaku Il kateropum — cooTBETCTBEHHO K V.

4 Tpu yMeHbLUEeHHOW NpOTUB TpeGoBaHWii HOPM W MpoekTa NNOWAAM ONUpaHNs COOPHLIX 3EMEHTOB HeoBXo-
AMMO MPOBECTU OPUEHTUPOBOYHBIA PAcYET ONOPHOrO ANEMeHTa Ha cpe3 U cMATUe BeToHa. B pacdeTe yunTbIBaloTCA
thaKTu4ecKue Harpy3ku U NpoYHoCTb GeToHa.
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OcCHOBHbIEe XxapaKTepHble Ae(eKTbl XKene306eTOHHbIX KOHCTPYKLUUA

Tabnuya U.1 — Jedekrbl xene3o6eToHHBIX KOHCTPYKLMIA

Bua pedekra

Bo3MoxHble NPUYUHBI NoABNEHNA

BoamoxHble nocneacTena

BosiocsiHble TPelynHLl, He UMe-
foLMe YeTKON OpueHTaummn, no-
ABNSIOWNECS NPU NIrOTOBEHAN

Ycaaka B pesynsrate MPUHSATOMO
pexuMa TEnNoBMaXHOCTHoW obpa-
60TKW, cocTaBa GETOHHOW CMecH,
CBOWCTB LEMeHTa U T. A.

Ha Hecyuwyto cnocobHocTb He BnuaoT. MoryT
CHWU3UTb AONTOBEYHOCTb

BornocsHble TpeLLyHbl BAoMb ap-
MaTypbl, MHOrGa crneg pxaB4uHbI
Ha noBepxHocTH GeToHa

Kopposusa apmatyphbl (croi koppo-
3uu go 0,5 mm) npu notepe Geto-
HOM 3aLUWUTHLIX CBOWCTB (Hanpu-
Mep, Npu kapboHusaumu)

CHuXeHWe Hecylyeit cnocobHocTu go 5 %.
MoXeT CHU3UTLCA JONrOBEYHOCTb

Ckonbl 6eToHa

MexaHu4yeckue Bo3geincTBus

Mpu pacnonoxeHun B CXXaToil 30He — CHU-
XeHue Hecywleid cnocobHocTU 3a cueT
yMeHbLUeHUA nnowaamn cedenuns. Mpu pacno-
NOXEHUN B pacTAHYTOW 30He — Ha HecyLLyto
€NOCOBHOCTL He BAUSIOT

MpomacnueaHue 6eToHa

TexHornornyeckme NpoTeykm

CHuxeHWe Hecywel cnocobHocTn GeToHa
Ha 30%

TpellnHbl BAONB apMaTypHbIX
cTepxHen 4o 3 MM. fIBHble cre-
Abl KOPPO3UW apMaTypsl

PasBuBatoTCA B pesynsrate Koppo-
3UKn apmaTypbl. TonliuMHa npoayk-
TOB KOPPO3WUM A0 3 MM

CHuWxXeHWe Hecylleih cnocobHOCTU B 3aBUCH-
MOCTW OT TONLWMUHBI COSA KOPPO3UN apMaTy-
pbl U pa3sMepoB BLIKMIOYEHHOTO U3 paboThl
6eToHa cxaTtoi 30HbLl. KpoMe Toro, ymeHb-
LUeHne HecyLleil cnocobHOCTU HOpMarbHbIX
ceyeHUil B pesyrnsraTe HapyleHus cuenne-
HUa apMaTypbl ¢ 6eToHoM A0 20%. MNpu pac-
nonoxeHWn fedekra Ha ONOPHLIX ydacTKax
COCTOSIHUE KOHCTPYKLUI aBapuitHoe

OTtcnoeHue sawuTHOro crosi be-
TOHa

Koppo3ua apMatypbl (fansHei-
lee pa3Butue AedekToB, Npuse-
OEHHbLIX B MyHKTax 2 U 5 HacTos-
et Tabnuubl)

CHuxeHWe Hecylleit cnocoBHOCTU B 3aBU-
CMMOCTU OT YMEHbLUEHUS NNOLWAAN CeHeHUS
apmartypbl B pesynerate KOppo3un U yMeHb-
LIEHUA pa3MepoB MOMEPEYHOro  CeYeHus
cKaTol 30Hbl. Kpome Toro, CHUXeHWe npou-
HOCTW HOpManbHbIX ceveHuin oo 30% B pe-
3ynsraTte HapyweHus cuenneHns apmartypbl
¢ 6eToHoM. Mpu pacnonoxeHun aedexra Ha
OMOPHOM y4acTke — COCTOsIHUE aBapuiiHoe

HopmanbHble TpeluHbl B U3rn-
GaeMblX KOHCTPYKUUAX W B pac-
TAHYTBIX ANEMEHTax KOHCTPyK-
UMW LUMPUHON pacKpbiTUA AnNA
CTanu Knaccos:

- A-| — Gonee 0,5 mm;
- A-ll, A-lll, A-llIB, A-IV — Gonee
0,4 mMm.

B ocTanbHbIX cnyvasx — Gonee
0,3 MMm. UmetoTca TpewmHbl ¢
pasBeTBNEHHbIMU KOHLaMN

[Neperpyska KOHCTPYKUMiA B pe-
3ynerare CHUXKeHUA NpovYHOCTHU be-
TOHa WNU HapyleHusi cuenneHus
apmaTtyphbl ¢ 6eTOHOM

CocTosHWe aBapuitHoe
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OkoHYaHue mabnuusi N1

Bua gedekta

Bo3MOXHble NPUYMHEI MOABMEHUA

BosMoxHbIe nocneacTeuna

HaknoHHble TpelyuHsl, nepece-
KatoLme apmarypy

Meperpyaka KOHCTPyKUMW. Hapy-

LLEHMEe aHKepOBKY apMaTyphl

CocTosiH1e aBapuitHoe

OTHocuTenbHele Nporu6hbl, npe-
BhILLGKOLWME AOMYCTUMBlE 3Ha-
yeHus

Meperpyska KOHCTPYKLUMA

CTeneHb onacHocTW ornpefensieTcs B 3a-
BUCUMOCTU OT Hanuuus gp. gedpektos. Ha-
npumep, Hanudme aToro gedekra u gedek-
Ta corfacHo TpeboBaHWio, U3NOXEHHOMY B
NyHKTe 7 HacTosWwel Tabnuubl — cocTosHne
aBapuitHoe

MoBpexaeHus apmaTypbl U 3a-
KnagHblX Jetanen (Hagpessbl,
BblpbIBbI M T.N.)

MexaHuuyeckine BO3LENCTBUSA, Kop-
po3ua apmartypel

CHWxeHMe Hecylei cnocobHocTu nponop-
LiMoHankeHO YMEHbLUEeHUIo NnoLlagmn ceyeHuns

BbinyuymBaHwe cxatoil apmary-
pbl, MPOAOMNbHLIE TPELUHbLl B
CXKaToii 30He, WenyLueHne SeTo-
Ha CXaToMn 30HbI

Meperpy3ka KOHCTPYKLUIA

CocTosiHUe aBapuitHoe

PaspbiBel WM cmeLleHWsa ro-
nepeyHon apmMaTypbl B 30He Ha-
KNOHHBIX TPELLWH

Meperpyska KOHCTPYKLUIA

CocTosiHUe aBapuitHoe
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Mpunoxexnue K
(cnpaBoyHoe)

Knaccudmkauus TpewmH B xene3006eTOHHbIX KOHCTPYKUMAX

NMpousBoAcCTBEeHHbLIE
Dedopma-
Buaw! YcapouHble TexHonorn4eckue LIMOHHLIO
TPeLWmH
5 — Menko3epHuCTan 7 — paccnavBaHue u 3aBucaHue 6eTOHHOM 6 — TpaHCropTHLIE,
6eToHHas cMech cMecH npu BuGpupoBaHnm; cKnafckue
(uemeHTa Gonee TemnepaTypHelie agecopmanum opM; M MOHTaXHbIE
600 — 700 kr/m°), pesKuii peXuM nporpesa, paHHee neperpysu,
B OTNMYAIoLLIAsACS pacnanyGnuBaHue, HepaBHOMEpHas ocapgka CBapouHble
O3MOXHbIe GonbLOoi nonay- yknaasisaemoro B hopmbl 6eToHa, HanpspKeHUs1
NPUUMHBI NOSIBNEHNA \OCTbIO: HEROCTATKA npeaBapuTerbHOe HaTskeHUe apMaTypbl
TPEeLMH ApMUPOBaHYS 6e3 BHELLHel Harpyakv; HepaBHOMepHoe
HaTAXeHWe NpeaHanpsXeHHoH apMaTypbl
uT. A
Xapakrep
TpeLwuH CrabunvavpoBaHHbIe,
HeCTaGUNMM3NPOBAHHbIS CKEO3HbI®, OiHOCTOPOHHMe
Paamepbi
TPOWMH BonocsiHblie — go 0,1 MM Menkue — ao 0,3 MM
HeonacHblie

PucyHok K.1 — MNMpownssogcTBeHHbIE BUA LI TPELLMH
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(5X®)

N

© e

3KcnnyaTa|.|,u0HHb|e
YcagouHble TemnepatypHble OcapgoyHble HedopmMaumoHHble
5 —ycagka 4 — ce30HHOe 3 — nedop- 1 — HM3Kas NPOYHOCTL MaTepuana;
BO BPEMEHM, kone6aHue Temnepartyp; Mauus HepoCcTaTouHasi NPOCTPaHCTBEHHAs XKeCTKOCTb,
HepocTaTku packnuHuBalLLee onop NOBbILLEHWE SKCNNyaTaLMOHHON Harpy3Kku,
apMupoBaHus nencteune 1 nexawmx AeiCTBUEe AMHAMUYECKUX Harpy3ok;
3amep3Luen Boabl, HKEe KOHCT- | | npocKkanb3biBaHUE BbICOKONPOYHOW NpOhUnnpoBaHHOM
OeAcTBNE BLICOKMX pyKUUiA apmarypbl; HapyLUeH1e aHKepPOBKW apMaTypbi:
TEXHOMNOMUYECKUX 3allemMneHus U T. a.
Temneparyp
2 — yBenuueHvie B o6beme NpoayKToB KOppo3uu
MpogonbHble, rOpUsoHTanbHbIE, OgurHouHLIe, NapannenbHbie (B BUAE CeTKU),
nonepeyHbie, BepTUKanbHbie nepecekawLmecs
Passutbie — 0,3 =+ 0,5 MM Bonblune — Ao 1 MM, 3HauuTENBHBIE — Honee 1 Mm
OnacHble

PucyHok K.2 — 3kennyaTaynoHHble BUabl TPeLmH




MpunoxeHue J1
(cnpaBouHoe)
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Knaccudukauus npoueccoB KOppo3um 6eToHa U xene3odbeToHa

Tabnwya J1.1 — Knaccudurkayus npoLeccoB kopposun 6eToHa 1 xene3obeToHa

TMAPOCUNINKATOB W
Ip. Marepuanos Le-
MEHTHOro KaMHsl

conpukacatowemncs
c Bopaol, Benbix nNo-
TEKOB, XIOMLEB NN
CTanakTuToB

Marte- BU KODDOZUM ArpecciBHblii chakTo Koppo3noHHble XapaKkTepHble PaiioHbl
pvan A kopp P P npoueccbl 0cobeHHOCTU BO3HUKHOBEHUA
Beton |[MepBblit — Bhilena- | PacTBopstolaa cno- | PacTBopeHue rm- | ObpasoBaHue Ha|B noaBanbHbIX MO-
YuBaHue COBHOCTL BOAbI ApaTa OKUCU Kallb- |BHYTPeHHeil noBepx- | MeweHuax 6Gepero-
UMs M rMgponnu3|HocTW ©OeToHa, He|[BbIX HACOCHBIX, Ka-

GenbHLIX KaHanax u
AbIMOBbIX Tpy6ax

Bropoit — pacTBo-
peHue,  ycuneHHoe
XUMWYECKUMU  peak-
Lmsmu

CopepxaHue WOHOB
Bogopoaa

PaCTBOpeHVIe MWUHe-
panoB LUEeMEHTHOro
KaMHA, YyCUneHHoe
AeiAcTBMEM KUCIOT

BeToH uMeeT Lwepo-
XOBaTyl0 U phIXIyto
CTPYKTYpY, Yalwe
Bcero Oypbiid  unu
rpsA3HoO-Genblii  LBET.
HapyxHble noBepx-
HOCTU KOHCTPYKLMIA
Wwenywarca M oT-
crnauBaloTcsl  Kycka-
MU U NeLyaakaMm

YTeuka Kucnot B BO-
[ONOATOTOBUTENb-
HOW ycTaHoBKe, Mpwu
XUMUYECKON OYUCT-
ke KoTrnoB u Typbo-
reHepaTopoB U T. 4.

CopepxaHue coneit |[To e, conpoBo- B BopgonoarotoBu-
xaaroLleecs obMeH- TENbHBIX  YCTAHOB-
HBEIMW peakyusmmn c Kax
peaky To xe
CONAMU, B nNepByto
oyepeab € ConAMu
MarHuma
TpeTuit — obpasoBa- | CofepxaHne cynb-|Ob6pasoBaHue  rm-|ObpasoBaHne  Ha|Ha anekTpocTaHum-
HWe B cTpyKType Ge- | daToB apocynbdgantomu-| nosepxHoctn 6eTo- | Ax yalle Bcero pas-
TOHa HOBLIX BELLECTB HaTa KanbUWA cO|Ha ceTkM TpPELYWH, |BUBAETC COBMECT-

C yBenuyeHmeMm obb-
eMa

3Ha4YUTENbHbLIM YyBe-
nuyeHnem obbema

ny3blpel, MeCTHbIX
paccrnavBaHui U uc-
KpUBNEHUA nepBo-
HavarbHoi popMbl

HO C Koppo3uei
nepeoro Buja

CopepxaHue cynb-
¢aToB npu opHo-
BPEMEHHOM cofep-
XKaHuu xnopugos

ObpasoBaHue ABy-
BOJHOMO runca c
TeM xe adpekTom

To xe

To xe

Breicokoe  cogep-
XaHue conen npu
Hanuyun wncnapsto-
Leil NOBEPXHOCTH

HakonneHue B no-
pax 6eToHa conei,
CnocobHbIX nepe-
XOAUTbL B Ap. Kpu-
cTannorugparHole
OpMbl C U3MEHE-
HMneM obbema

To xe

B nomeLyeHusax co-
NneBbIX  XO3SANCTB
BOAOMNOATOTOBU-
TenbHOW YCTaHOB-
Ku

OneKkTpoKoppo3ns

Bo Bcex 3gaHusix m
COOpYXeHUsX npu
yTeuyKe MOCTOAHHO-
ro TOKa ¢ OCHOBHOIo

nyTw

OneKkTponm3  KOM-
NMOHEeHTOB Le-
MEHTHOIO KaMHs ¢
pa3spyLUeHUEM KOH-
TakToB

O6pasoBaHue Tpe-
WMH B 3alUTHOM
cnoe 6etoHa, na-
pannernbHbIx pabo-
Yeil apmartype

Bo Bcex 3gaHusix 1
COOPYXEHUsX Mpu
yTe4Ke MOCTOAHHO-
ro Toka ¢ OCHOBHO-
ro nyTu

75




FOCT P 55260.1.3—2012

OkoHyaHue mabnuypi /1.1

Mocdepe
rasos

KUCNbIX

KOppO3uM BTOPOro
Buaa

KOppO3UM BTOPOro
Buaa

Marte- Bua KoppoaHM ArpeccyBHbiii haKTop Koppo3auoHHble XapakTepHble PaioHbl
puan npouecchbl ocobeHHOCTU BO3HUKHOBEHUA
Cranb | MasoBas Koppo3una CopepxaHue B aT- | Te xe, 4to U npu | Te xe, yto U npu | Te xe, 4To U nNpu

KOppPO3UM BTOPOro
LE]

ATMocdepHas Kop-
posus

Kucnopop U noBbi-
LWEHHasn BRaXHOCTb
Bo3sfyxa

BnekTpoxumuye-
CKOe OKWUcCrneHue u
obpasoBaHue ru-
Apookuceit

O6pa3oBaHue Ha
6eToHe  TpeLluH,
paccrnoeHui "
pXaBbIX NOTEKOB

Bo Bcex 3paHusx u
COOpYXEHUAX

OnekTpokoppo3una

MpoxoxaeHne no-
CTOSIHHOTO 3M1EKTpU-
4eCKoro Toka

AHOAHOE pacTBoO-
pexue

O6pa3soBaHue Tpe-
WMH B 3alUTHOM
cnoe beTtoHa, na-
pannensHbix pabo-
Yeil apMmartype

Bo Bcex 3gaHusix u
COOpYXeHUsIX Mpu
yTeuke NOCTOAHHO-
ro Toka ¢ OCHOBHO-
ro Nyt
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