


OCTY b B.2.6-156:2010

NEPEAMOBA

1 PO3POBGJIEHO:
[epxasHe nianpuemcTso "[epKaBHuiA HayKOBO-A0CNIAHNA IHCTUTYT ByAiBENbHUX KOHCTPYKLIA"
(AN HAIBK)
PO3POBHUKU:
A. Bambypa, 4-p TexH. HayK (HaykoBuW kepiBHvK); M. Be3boxHa; O. NypKiBCbKUM, KaH[,. TEXH.
Hayk; O. floporosa; T. MipowHuk; M. Kpusouuees, kaHa. TexH. Hayk; 0. HeM4YuHOB, 4-p TexH.
nayk; |. CazonoBa; HO. CnrocapeHko, kKaHg. TexH. Hayk; B. Tapaciok, KaHg. TEXH. Hayk.
3a y4acTio:
KHYBA: A. BapalwmnkoB, 4-p TEXH. HayK
MOABA: M. CaBuLbKKIA, O-p TEXH. HAYK
XOTYBA: A. LUarin, a-p TexH. Hayk; C. @oMiH, A-p TexH. HayK
Montascbkuit HTY im. 0. Kongpatioka: A. Maenikos, A-p TexH. Hayk; B. MutpodaHoB, KaHg. TEXH.
HayK
OLABA: B. QopodeeB, 4-p TexH. Hayk; B. Kapmniok, Kan[. TexH. Hayk
HaujioHanbHuil yHiBEpCUTET BOAHOIO rocnofapcTaa Ta NpUupoaoKkopncTysarHs (M. PisHe):
€. Babuy, a-p TexH. HayK ”
HauioHanbHWi asiaLliiHuii yHiBepenTeT: B. KonuyHoB, A-p TexH. Hayk; |. AkoBeHKO, kaHg,. TexH.
HayK
YMaHCbKUI AepXaBHuiA negarorivyHuid yHiBepeuteT: T. A3i30B, [-p TeXH. HayK
MAT "KUIB3HAIEM": B. Kyueeuu, a-p apxitektypu; B. l'y6oB
"MpoekTHuit iHcTUTyT "KUTBCBKV MPOMBYAMNPOEKT": E. Bonosuk
3 NOTOXKEHO:
Jepxnox6esnekn MHC Ykpaiuu, nuct Big 03.12.2010 p. Ne 36/4/8175

MiHnpomnoniTukm Ykpaivu, nuct 8ig 25.01.2011 p. Ne 13/5-2-3983
OepxripnpoMHarnag, nucT Big 24.11.2010 p. Ne 1/05-2.6-13/8681

4 BHECEHO:
YnpaBniHHa TeXHIYHOTo perynosaHHa B byaisHnLTei MiHperionbyay Ykpainu

5 NPUNHATO TA HAOAHO YNAHHOCTI:
Hakas Minperionbyay Ykpainu sig 28 rpyaHs 2010 p. Ne 566, 4uHHWi 3 1 yepeHs 2011 p.



OCTY B B.2.6-156:2010

3MICT
C
12/ R T \Y
1 Cdepas3aCTOCYBAHHS . . . . . . v o v v o e e e e e e 1
2 HOPMAaTMBHI MOCUNAHHS . . . . . . . o v it v v e e e e e .2
3 Marepianu ana 6eTOHHUX | 3aNi300ETOHHNX KOHCTPYKWIA . . . . . . . . . .. . . . .. .3
3.1 BETOH . . o v v e e e e .3
32 APMETYPA . . . v v o e e e e e e . 8
3.3 l'lonepep,Hbd HaNPYXXeHi eNeMeHTN | KOHCTPYKWIT . . . . . . . . . . . . . . . . .. 12
4  Po3paxyHOK enieMeHTiB 6eTOHHUX | 3ani30BETOHHNX KOHCTPYKLIA 33 rpaHu4HUM
CTAHOM L TRYMM . . . . . o o e e 18
4.1 Po3paxyHOK 3anisobeTOHHMX ENeMEHTIB 3a HECY4Ol0 3aaTHicTIo . . . . . . . . . . 18
4.2 Hecy4a 34aTHiCTb 3ani306€TOHHNX ENeMEHTIB NPSMOKYTHOIO nepepisy
Ha fit0 3rMHaNbHUX MOMEHTIB Ta NO3JOBXHIX CUM . . . . . . . . . . . . . . . . .. 19
4.3 Hecy4a 3gaTHicTb 3anizo6eToHHNX eNemMeHTiB ABOTaBPOBOro Ta TaBPOBOIo
' mepepisis Ha Ail0 3rMHANbHUX MOMEHTIB Ta MO3JOBXHIX cut . . . . . . . . . . . . 23
4.4 Hecy4a 3AaTHICTb 3ani30bETOHHMX eIIeMEHTIB Kpyrosoro nepepisy Ha i |
3rUHANBHUX MOMEHTIB Ta MO3JOBXKHIX CUMT . . . . . . . . . . o v v v e e e e e e 26
4.5 Hecy4a 34aTHICTb 3ani306€TOHHWX eNeMEHTIB NPU ABOBICHOMY BN/INBI
3rMHanbHUX MOMEHTIB TA NO3AOBKHIX CUIT . . . . . . . . . . . . v o oo e 28
4.6 PospaxyHOK Hecy4ol 34aTHOCTi 3anisobeToOHHUX Nepepisis, NOXUINX
OO MO3OOBXHBOT BICH . . . . . . . o o et e e e e 29
47 KPYTiHHA . . . . . . o 38
4.8 TIPOAEBAIOBAHHS . . . .+« o e et i e e e 40
4.9 Po3paxyHOK i3 BAKOPUCTAHHAM CTUCHYTO-POSTATHYTUX Mogenen . . . . . . . . . . 49
410 MicueBa isi HABAHTAKEHHS . . . . . . .« v v v v e e e e e e e e 53
A11BTOMA . . . . . e e e e e 54
5 Po3spaxyHok enemeHTiB 6ETOHHKX | 3ani3006€TOHHUX KOHCTPYKLIA 3@ rpaHn4HMM
craHaMU Il FPYMU .. . . . L e e e 58
5.1 3aranbHi MONOKEHHS . . . . .« . o o e e e e e 58
5.2 OOMEXEHHS PIBHSA HAMPYXKEHb . . . . . . . . . o o o e 58
5.3 OOMEXEHHSI POSKPUTTA TPILLMH . . . . . . . . . . o . o oo 58
54 OBMEXEHHSA NPOTMHIB . . . . . . . .« v v e e e e 65
6 PO3paxyHOK KOHCTPYKLIA . . . . . . oot 69 .
6.1 MeOMETPUHHI HETOUHOCTI . . . . . . . . . o ottt et e e s 69
6.2 BnnuBWM APYrOTO MOPSABKY . - -« v v v e e e e e e e e 70
6.3 Pobounit nponit Ik . e 73 |
6.4 BpaxyBaHHS BAAMBY MOB3YHOCTI . . . « . o v v v o v e e 75
7  OcHoBHI NpaBuna KOHCTPYIOBaHHA BETOHHMX | 3ani306E8TOHHNX KOHCTPYKLi . . . . . . 75
7.1 3aranbHi MOMOXKEHHA . . . . . .« o v v e e e e e e e 75
7.2 AHKepyBaHHS MO3O0BXHBOT apMaTypu . . . . . . . . . . . . . . o 76
7.3 TMepepada sycunb Yepes Hanycku Ta MexaHiuHi 3’egHaHHa . . . . . . . . . . . . . 82
7.4 3aaHKepyBaHHA apMaTypHUX MYYKIB . . . . . . . . . . . ... 86

7.5 AHKepyBaHHS NOMepeHbo HANpPyXKeHUX NyYkiB . . . . . . . . . . . . . . . . . .. 87



ACTY B B.2.6-156:2010

8 Ocobnuei npasuna KOHCTPYIOBAHHS 3BUYANHUX Ta NONepeAHbOo HanpyXeHnX
3aNi300ETOHHUX €MEMEHTIB . . . . . . . . v v v e v v e e e e e e 91
8.1 3aranbHi MONMOXKEHHA . . . . . . . . o v e e 91
8.2 Banmku . . . .. e 91
8.3 CyuinbHi (HEPOSPI3HI) MAUTA . . . . . . . . . . . oo ittt e 97
8.4 [Mnocki niutn (6e36ankoBi) . . . . . . . . . . . .. 98
8.5 KomoHW . . . . . . . e 100
8.6 CTiHU . . . . . . e e 101
8.7 Banku-CTIHKA . . . . . . . . e 101
8.8 OYHAAMEHTU . . . . . . . . e 101
8.9 Cucrtemun B’ﬂgeﬁ .................................. 105
9  KoHCTpyKuil 3 HeapMOBaHOro i ManoapmMoBaHOro6eToOHY . . . . . . . . . . . . . . .. 107
9.1 3aranbHiMONMOXKEHHS . . . . . . . . . . . oot s 107
9.2 Matepiamy . . . . . . .. 107
9.3 CnpolleHuih meTo po3paxyHKy CTIHTAKOMOH . . . . . . . . . . . . .. .. ... 107
10 [oaatkosi nonoxeHHs Ans 36ipHux 3anizo6eTOHHNX ENEMEHTIB i KOHCTPYKLIR . . . . . 108
10.1 KOHCTPYKTUBHWMA PO3PAXYHOK . . . . . o o v o oo o o o e e e e 108
[Nonatok A :

ANroputM po3s’'s3aHHsA CUCTEMU HEMIHIMHUX PIBHAHL piBHOBaru 3anizobeToHHOro
pO3paxyHKoBOro nepepisy 3a geopmauiiHuM MeToOoM . . . . . . . . . . . . . . . . 115



ACTY b B.2.6-156:2010

BCTYN

Y AaHOMy CTaHAapTi HaBeaeHi OCHOBHI NpaBuna, METOAM PO3PaxyHKY Ta NPOEKTYBaHHS GETOHHNX Ta
3ani3oBeTOHHNX KOHCTPYKLIA MPOMWUCNOBMX, TPOMaAChKMX OyaiBenb Ta chnopyn 3 BaXKOro KOHCTPYK-
LiliHOro BeTOHy, siki 3a6e3neUyIoTh BUKOHaHHS OCHOBHUX BUMor 1BH B.2.6-98 "BeToHHi Ta 3ani3o6eToHH
KOHCTPYKUT. OCHOBHI MONOXEHHS NPOEKTYBaHHA" LOAO 3aBe3neyeHHs Hecy4oi 3AaTHOCTI, NpuAATHOCTI
A0 ekcnnyaTauii, HagiiHOCTI Ta 34aTHOCTI KOHCTPYKUin 3bepiratu HeobXiaHi ekcrinyaTauiiHi aKoCTi
NPOTSAIrOM YCbOro CTPOKY Ciy>ou.

Jlannit cTaHRapT He NOLLIVPIOETLCS Ha PO3PaxyHOK Ta NPOEKTYBaHHA:

— BOFHECTIVIKOCTiI KOHCTPYKLIiI; KOHCTPYKUIM, SIKi eKCnNyaTyloTbCs 3a Temnepartypy HaBKOULLHLOIO
cepenosuya sule 50 °C i Huxye minyc 70 °C;

— cneujansHuX Tunie Gyaisenb (po3paxyHoK BUCOTHUX ByAiBeNs yMOBHOK BUCOTOW noHag 73,5 M Ha
nporpecytoye 06BaneHHs ToLlo);

~ crneuianbHWUX TUNIB LMBINbHUX CNOPYL, Ha SKi € OKPeMi HOpMU (BiadyKu, MOCTH, fambu, pesepsyapu
nig TMckoM, NpubepexHi nnaTgopmn Ta BOZO3aXUCHI criopyau);

— KOHCTpYKUiit i3 hibpoBeToHy, ApibHO3EpHUCTUX BETOHIB, Ta NIHODETOHHUX CKNafOoBKX, a TaKoX
KOHCTPYKLiV i3 6eTOHY 3 HaABaXKUMIW 3aroBHIOBa4amMu;

— cTanesanizobeToHHNX Ta 36ipHO-MOHORNITHUX KOHCTPYKLA, @ TakoX KOHCTPYKUIW, AKi NiafaloTbea
LMKMIYHUM Ta AVHAMIYHAM BIUBaER, BRAIMBY arpeCUBHOMO cepenosuLLa. ;

MONOXEHHA AaHOro CTaHAApTY He MOLIMPIOOTLCS HA NPOEKTYBaHHS GETOHHUX i 3ani306ETOHHUX
KOHCTPYKLiA NOKPUTTIB aBTOMOBGINbHUX WNSXIB | 28poAPOMIB, aTOMHUX CTaHLIN.

PilleHHs U040 BUKOPWUCTaHHS LaHOro CTaHAaapTy ANns 3abesneyeHHst OCHOBHWX BMMOT BiJHOCHO
BEeTOHHYiX Ta 3ani306eTOHHUX KOHCTPYKUIiN 3rigHo 3 [IbH B.2.6-98 "BeToHHI Ta 3ani306eTOHHI KOHCTPYKUIT.
OCHOBHI MONOXEHHA MPOEKTYBaHHA" MPUIAMAETLCA 3aMOBHUKOM ab0 MPOEKTyBanbHWKOM. Y BUMaaKy
NPUAHATTS PILLEHHS LLIOA0 BUKOPUCTAHHA ANS NPOeKTyBaHHA BETOHHUX Ta 3ani3obeTOHHMX KOHCTPYKLIA
KOHKpeTHMX Gynisent Ta criopyd AaHOro CTaHAapTy NOBUHHI 6yTu BukoHaHi BCi nepenbayeHi B HbOMyY
BUMOTH.

Y LibOMY CTaHAapTi NO3HAYEHHSA Ta 0AMHULY PISUYHUX BENWYMH NPUIRHATI BignosigHo fo A6H B.2.6-98
"BeToHHI Ta 3ani3o6eToHHI KOHCTPYKUiT. OCHOBHI NONOXEHHS NPOEKTyBaHHA".

'
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HAUIOHANBHUA CTAHOAPT YKPATHH

KoHcTpyKuii 6yauHkis | cnopya
' BETOHHI TA 3ANI3OBETOHHI KOHCTPYKLIT 3 BAXXKOIO BETOHY
lMpaBusna npoeKkTyBaHHA

KOHCTPYKUMU 30aHUIA 1 COOPYXEHUIA

BETOHHbIE U XKENE3OBETOHHbLIE KOHCTPYKUMWN U3 TAXXENOIO BETOHA
MpaBuna NpoeKTMPOBaHUS

Structures of buildings end erections
CONCRETE AND REINFORSED CONCRETE SNRUCTURES WITH HEAVY WEIGHT
STRUCTURAL CONCRETE
Design rules

Yunuuin 3 2011-06-01

1 COEPA 3ACTOCYBAHHA

1.1 NonoxeHHs faHOro cTaHaapTy MOLUMPIOTLCA Ha NPOEKTYBaHHS BETOHHMX Ta 3anisobeToHHUX
KOHCTPYKUi# ByouHKiB Ta Criopya Pi3HOr0 NPU3HAYEHHSA, BUFOTOBIEHUX i3 BAXKOr0 KOHCTPYKUIAHOrMO
BeToHy knacis miuHocTi Ha ctuck Big C8/10 po C50/60, aki ekcnnyatyloTbCs B KNiMaTUYHUX YMOBaX
YKpaiHu 8 HearpecMBHOMY CEpeaoBNLLi.

1.2 beToHHi Ta 3ani300eTOHHI KOHCTPYKUii NOBUMHHI 3200BONLHATU OCHOBHI BUMOMM Gesneku, ski
BM3HaYeHi y "TexHivHoMy pernameHTi BypisenbHux BupobiB, Oyaisens i cnopya”, saTBepoXeHOMy
nocranosoto KabiHety MiHicTpie YkpaiHu Ne 1764 sig 20 rpyaHs 2006 p., IBH B.2.6-98, [1IBH B.1.2-14
Ta [bH B.1.2-7-2008. Ons 3abe3neuveHHs BUMOr 6esneku KOHCTPYKUIT MOBUHHI MaTu Taki noyaTkosi
BnacTusocTi, Wob i3 HeobXxiAHWM CTyneHeM HaAiMHOCTI Anst Pi3HUX pPO3paxyHKOBUX CUTyaUild y npoueci
BynieHuuTBa Ta ekcnnyartauii 6yaisens i criopyn 6yna BUKIOYEHa MOXIIMBICTE PYMHYBaHHS Byab-aKoro
xapakrepy abo nopyuieHHs eKcnnyaTauiiHol NpUAaTHOCTI, NOB'A3AHOIO i3 CMPUYMHEHHAM LUKOAW ANA
XUTTs abo 3hopoB’'s nioanHU, ManHa abo HaBKOMIMWHLOTO cepeaoBuLLa.

1.3 BeTOHHI Ta 3ani306eTOHHI KOHCTPYKLIT NOBUHHI BTN HafdilHO 3a6e3neUeHNMM Bifi BUHUKHEHHS!
BCIX BUAIB rPpaHUYHKX CTaHIB po3paxyHkamy, BuGOpoM MokasHUKIB SKOCTI maTepianis, npuaHaveHHAM
pO3MipiB Ta KOHCTPYKOBAHHAM 3rifgHo 3 UMM Hopmamu. pu LiboMy NOBUHHI BYTU BUKOHaHI BUMOTY LLIOJO
BorHectinkocti arigho 3 [AbH B.1.1-7, AbH B.1.2-7 Ta TexHonorii BUroToBMEHHA KOHCTPYKLUIA, L4oao
excnnyarayii 6yaMHKIB Ta CNOpyA, a TaKoX LIOAO eKONOril, ki pernameHTyoTbes BiANOBIAHUMMK HOpMa-
TUBHUMM JOKYMEHTaMW. :

1.4 BeToHHI | ManoapMoBaHi KOHCTPYKLT BUKOPUCTOBYIOTLCS:; o

— AK NpaBwuno, Npy CTUCKY 3 PO3MILLIEHHSM NO3A0BXHLOT CTUCKANBHOT CUMW B MEXaX TNONEPEYHOro
nepepisy enemeHTa;

— B OKpeMux BuUNagKax y KOHCTPYKUiAX, SKi NpalloloTb Ha CTUCK MPpU PO3MILLEHHI NO340BXHbLO!
CTUCKambHOI CMMK 32 MeXamy NOMEepevyHoro nepepisy enemMeHTa, a TakoX y 3ruHanbHUX enemMeHTax, y
pasi pyiHyBaHHA SKMX He BHUKae 6esnocepeHboi 3arpo3n XUTTIO NoAer | 30epexeHHo cbnagHaHHs i
KONW BUKOPUCTaHHSA BETOHHWUX | ManoapMoBaHMX KOHCTPYKLUIA Mae EKOHOMIYHY OOUINbHICTD.

KoHCTpykKuii posrnagaTbes AK 6ETOHHI | ManoapmoBaHi, Konu ix Hecyya 34aTHicTb 3abesneqyeTbes
TiNbKW xapakrepucTukamn 6eTony.
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1.5 Po3spaxyHok BETOHHUX Ta 3ani306EeTORHNX KOHCTPYKLiA HEOOXiAHO BUKOHYBaTK 38 rpaHNYHUMMU
ctaHamu 3rigHo 3 2.2 [1IBH B.2.6-98, ski BknovaoTs:

— rpaHWUyHi CTaHW NepLuol Fpynu,;

— rpanHnyHi CTaHn pyroi rpynu.

Po3paxyHKki 3a rPaHUYHUMM CTaHami NepLuoi rpyny BKNOYAKTb PO3paxyHKV LWOAO BU3HAYEHHS
Hecy4Ool 34aTHOCTI 3 ypaxyBaHHAM B HeoOXiaHUX Bunagkax [edopMOBaHOro cTaHy KOHCTPYKLIT.

Po3paxyHK1 3a rpaHUYHAMKU CTaHaMu Apyroi rpynu BKITIOYAIOTb PO3PaXyHKM LWOA0 BUHUKHEHHA Ta
PO3KPUTTS TPILLMH i 3a Aedopmauisamu.

1.6 Po3paxyHKi 3a rpaHUYHAMU CTaHAMU KOHCTPYKUIT B LiNOMy, @ TakoxX okpemux ii efieMeHTIB
HeoBXifIHO, fK NPaBWNO, BUKOHYBATK ANA BCIX CTAAlN. BUrOTOBNEHHS, TPAHCNOPTYBaHHSA, 3BEAEHHA Ta
exkcnnyatauii; npy LbOMy PO3paxyHKOBI CXeMM MOBUMHHI BIANOBIAATA peanbHin poBOTi KOHCTPYKLUiN Ta
NPUAHATAM KOHCTPYKTMBHUM DilIEHHAM.

1.7 Po3spaxyHKk1 3ycurb, HanpyXeHb Ta aedopmalliit Bif 30BHILLHIX HaBaHTaXeHb Ta BNINBIB HaB-
KOMULIHBOFO cepenosuLla B 6ETOHHMUX i 3ani30BETOHHUX KOHCTPYKLIAX CNif BUKOHYBATH 3a 3arajibHuMu
npaeunamu GynisenbHOi MexaHiku 3 ypaxyBaHHAM Gi3u4HOi Ta reoMeTpudHOi HeniHiinHocTi poboTu
KOHCTPYKLYT y cucTemi.

Heo6xinHo BpaxoByBaTu Nepepo3mnoAin 3yCuslb B eNeMeHTax CUCTEeMM BHACTIAOK HENiHiiH1X Aedop-
Mauii 6eToHy il apMaTypy Ta NPOLECiB TPILMHOYTBOPEHHS 3a rPaHNYHUM CTaHOM, L0 PO3rMAAaEThbCs.

1.8 Npu NpoekTyBaHHi enemeHTiB 36ipHUX 3ani306eTOHHNX KOHCTPYKLUIA Ha BNNuB 3ycub, AKi BUHU-
KatoTb MpY X MiANOMI, TPAHCMIOPTYBaHHI | MOHTaXi, HaBaHTaXeHH: Bif BCIX eneMeHTiB cnia npuimaty
3 KoediUieHTOM guHaMiYHoCTi, sikuit AopisHioe: 1,60 — npw TpaHcnopTyBaHHi; 1,40 — npu nighomi Ta
MOHTaXi. Y LibOMy BUNaAKy BPaxXxOBYETHCA TAKOX KOeMILIEHT HALIKHOCTI 38 HaBaHTaXEHHSM.

[lonyckaeTbes npuitmaTtit 6inbLu HK3bKi, OOI'PYHTOBAHI B yCTAHOBNEHOMY NOPSAKY 3HAUYEHHS Koedi-
LiEHTIB AuHaMiuHocTi, ane He Hwk4e 1,25.

2 HOPMATUBHI NOCUNAHHA

Y LbOMy CTaHAapTi € NOCUNAHHS Ha Taki HOPMAaTUBHO-NPaBOBI aKTW Ta HOPMATUBHI AOKYMEHTH:

TexHiunui pernameHT 6ydisenbHux Bupobis, GyaiBens i cnopya, 3aTBeppkeHuni noctaHoBol KabiHeTy
MinicTpiB Ykpaitu Ne 1764 Big 20 rpyaHs 2006 p.

[BH B.2.6-98:2009 KoHcTpykuii 6yanHKiB i cnopyA. BeToHHi Ta 3ani3o06eToHHI KOHpryKui'l'. OcHoBHi
NOSIOXEHHS NPOEKTYBAHHSA :

[BH B.1.2.-14:2009 Cuctema 3abeaneqeHHs HagiiiHocTi Ta 6esneku GyaiBenbHux o6’ekTiB. 3aranbHi
NPVYHUMNK 3a6e3neyeHHn HaaiMHOCTI Ta KOHCTPYKTUBHOT Besneku byaisens, cnopya, byAiBenbHNX KOHCT-
pyKLUiA Ta OCHOB

JBH B. 1.2-2:2006 CucTema 3abeaneueHns HagiHocTi Ta 6esnekn OyaisenbHinx ob'ekTis. HaBak-
TaxeHHs i Bnnusn. HopMmn npoexTyBaHHA :

J[1BH B.1.1-7-2002 3axucT Big Noxexi. MoxexHa 6eaneka 06’exTis 6yAiBHULTBA o

JBH B.1.2-7:2008 Cuctema 3abesanedeHHs HagiiHocTi Ta 6esnekn GyaiBenbHux ob’ekTiB. OCHOBHI
BuMorK Ao cnopya. MNoxexHa Besneka

JCTY 3760:2006 Mpokat apmaTypHwii ANs 3ani3oBeTOHHNX KOHCTPYKUIA. 3aranbHi TeXHIYHI yMOBU
(180 6935-2:1991, NEQ) '

OCTY B B.2.6-2-2009 KoHcTpykuii 6yauHkis i cnopya. Bupobu 6eTorHi i 3anisobeToHHi. 3aranbHi
TEeXHI4H yMOBU

OCTY B B.2.7-32-95 BypnisenoHi maTtepianu. [icoK WifbHWiA npupoaHniA 4ns ByaiBenoHuX mare-
pianis, BUpo6iB, KOHCTPYKLiA | pobiT. TeXHIYHI ymoBH

OCTY B B.2.7-43-96 ByaisenbHi marepianu. BeToHn Baxki. TexHIYHI ymOBU
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LACTY B B.2.7-46-96 byaisenbHi matepianu. LiemeHTn 3aranbHOBYAIBENbHOrO npuaHaveHHs. Tex-
HivHI ymoBUY

OCTY B B.2.7-47-96 (FTOCT 10060.0-95) ByaisenbHi maTepianu. beToHn. MeToay BU3HAYEHHA
MOPO3OCTiltkoCTi. 3aranbHi BUMOrn

OCTY B B.2.7-75-98 ByaisensHi matepianu. LebiHb Ta rpasiit WinbHi npupoaHi Ans GyaiBensHnX
marepianis, BUPOGIB, KOHCTPYKUiN Ta pobIT. TEXHI4HI ymOBU

ACTY B B.2.7-96-2000 (TOCT 7473-94) bypisenbHi MaTepianu. Cymiili 6€ToHHI. TexHiuHi ymos#u

OCTY B B.2.7-114-2002 (TOCT 10181-2000) byaisenbHi matepiand. Cymiwi 6eToHHi. MeToau
BunpofyBsaHb

CHul12.01.01-82 CTbo'MTeanaﬂ knumaronorus 1 reccusiuka (byaisensHa knimatonoris i reogisuka)
CHwuN 3.03.01-87 Hecylume 1 orpaxkaatoLme KOHCTpyKuun (Hecyui Ta oropomkysanbHi KOHCTPYKLT)

FOCT 5781-82 Cranb ropsJyekaraHas Ans apMMpPOBaHUsi XXeNne300eTOHHBIX KOHCTPYKUWA. TexHu-
yeckue ycnosus (Ctanb rapsyekataHa Ans apmyBaHHS 3ani300€TOHHUX KOHCTPYKUIA. TexHiYHI yMOBHW)

FOCT 14098-91CoenHeHNA cBapHble apMaTypb! N 3aknagHb!X uaaenui xenesobeToHHbIX KOHCT-
pyKUmit. Tunbi, KOHCTPYKUMSt U pasmepbl (3'efHaHHA 3BapHi apmaTypu i 3aknagHux BUpOGIB 3aniso-
HGETOHHMX KOHCTPYKUINA. Tunu, KOHCTPYKLIA | po3mipn)

.D,CTV B B.2.7-214:2009 byaisensHi matepianu. beToHu. MeToan Bu3HaqYeHHs1 MiLHOCTI 3a KOHT—
PONbHUMY 3paskamu :

ACTY b B.2.7-170:2008 bygisenbHi matepianu. betonn. Metoan BUsHa4YeHHA cepelHbol ryCTUHN,
BOJIOrOCTi, BOAOMNOrNMHAHHS, NOPUCTOCTI | BOAOHENPOHUKHOCTI

ACTY b B.2.7-224:2009 byaisensHi matepianu. beTonu. Mpasuna KOHTPosi0 MILHOCTI

- ACTY B B.2.7-220:2009 ByaisenbHi MaTepiani. GeToHN. BU3HAUEHHS MILIHOCTI MEXaHIYHUMIU METO-
AaMV HEPYUHIBHOTO KOHTPONIO

3 MATEPIANU AN BETOHHUX | 3ANI3BOBETOHHUX KOHCTPYKUIN
3.1 BetoH

3.1.1 Moka3HuKU siKOCMi Ma eUKOopUCMaHHA IX nNpu npoekmyeaHHi

3.1.1.1 Ina BurotoBnekHs 6€TOHHMX Ta 3aNi306€TOHHNX KOHCTPYKLINA, WO NPOEKTYITLEH Y BiGNO-
BIQHOCTI 3 4aHVM CTaH4apTOM, BUKOPUCTOBYETHCS BaXKWIA KOHCTPYKLUiINHWI BETOH 3 cepeiHbOI TYCTUHOW
Big 2000 kr/m® 1o 2500 Kr/m® BKMIOYHO.

3.1.1.2 OCHOBHMMU NOKa3HUKamu SKOCTI 6eTORY, AKi BCTAHOBNOWTLCA NP NPOEKTYBaHHI 3rigHo 3
[BH B.2.6-98, €:

— knac beToHy 3a MiLHICTI0 Ha cTucK C;

— Mapka DeToHy 3a MOPO30CTiMKIiCTIO F (NpusHavaeTbea ans KOHCprKU,II/I AKi NiAAAIOTECS BNMBY
fionepeMiHHOrO 3aMOPOXyBaHHSA Ta BiATaBaHHS);

— mapka 6eToHy 3a BoAoHenpoHukHiCTIO W (NpuaHayaeTbCs ANA KOHCTPYKUiA, [O AKUX npen’as-
NSIOTHCA BUMOTY LLIOA0 OOMEXEHHS BOAOMPOHUKHOCTI).

Knac 6eToHy 3a miuHicTIO Ha cTuck C BignoBifae rapaHToBaHiA MiLHOCTI 6eT0Hy 3a CTaHp,apTHVIMM
kybamu B Mla, 3 3abesneyeHicTio 0,95.

3.1.1.3 [Ins 6eTOHHMX Ta 3a51i306€TOHHWUX KOHCTPYKLIA NpUitMaloTbes, K npasuno, 6eToHn HacTyn-
HUX Kracie i Mapok:

— Knacie 6eTOHy 3a MILHICTIO Ha CTUCK:

C8/10; C12/15; C16/20; C20/25; C25/30; C30/35; C32/40; C35/45; C40/50; C45/55; C50/60;

— Mapok 6eToHy 3a MOPO30CTIAKICTIO:

F50; F75; F100; F150; F200;

— Mapok 6eToHy 3a BOLOHENPOHUKHICTIO:

W2; W4: W6.
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3anexHo Bif peansHUX YMOB ekcnnyaTadii | Ha BUMOry 3aMOBHWKE MOXYTb Npu3Ha4aTuce i 6inbL
BMCOKi K1acy 3a MOPO3OCTIiKICTIO Ta BOAOHeNporukHicTo F300; F400; F500; i W8; W10; W12 BiANOBIAHO.

3.1.1.4 Bik 6eToHy, AK1I BiANOBiAAE i0ro KNacy 3a MILHICTIO Ha CTUCK, NPUSHa4aloTb NPU NPOEKTY-
BaMHI, BUXO4A4U 3 MOXJIMBMX PEaNbHUX CTPOKIB 3aBAHTAXEHHS KOHCTPYKLI NPOEKTHAMW HaBaHTa-
XeHHAMW. 3a BiACYTHOCTI Takvx AaHuX knac 6ETOHY Npu3Ha4aeTLCs B BiLi 28 nib.

3HayeHHs BignyckHoT miuHocTi 6eToHy B enemeHTax 36ipHMX KOHCTPYKLIA NOBUHHO BignosigaTu
"TexHiuHoMy pernameHTy ByaisenbHux Bupobis, Gyaisent i cropya” Ta TeXHIYHIN fokyMeHTaui Ha Bupib.

3.1.1.5 [Inst 3ani306ETORHMX KOHCTPYKLii HE PEKOMEHAYETLCA BUKOPUCTOBYBaTM BeToH Knacy 3a
MiLHICTIO Ha cTuck Hkye C12/15.

3.1.1.6 Knac BeToHy, B sKoMy po3MillleHa ronepeHbO HanpyxeHa apmatypa be3 aHkepis: ans
apmatypu knacie A600, A800, Bp1400, Bp1500 — He Hwkye C16/20; ans apmatypu knacis A1000,
Bp1200, Bp1300, K1400, K1500 — He Hwxue C25/30.

3.1.1.7 MepenaTouHy MiUHiCTb BETOHY fqD (nepeaaToyHa MiLHICTb 6ETOHY Ha Yac Noro 0OTUCHEHHS,
ika KOHTPOMIOETLCS aHaNoriyHo Knacy 6eToHy Ha CTUCK) cria Npu3Hadaty He MeHwe C12/15 i He meHuie
50 % npuiiHsTOro knacy 6eToHy.

3.1.1.8 Mapky 6eTOHy 3a MOPO3OCTINKICTIO NPU3HAYaIOTb Y 3ANEXHOCTI BiA BUMOT, AKUM NOBUHHI
BiAMOBIAATM KOHCTPYKUIT, knacy ymoB ix ekcnnyarvauii (tabn. 4.1 ABH B.2.6-98) Ta gjana3oHy 3miHu
TEeMnepaTypy HaBKOMULLHBOTO CEPEAOBULLA B XOMOAHWIA Nepioa.

[INA HaA3eMHWX KOHCTPYKLM, SiKi NiAAaloTbCA BNAMBY HABKONMLIHLOMO 'cepeoBuLLa 38 PO3paxyH-
KOBOT TEMMEpaTypy 30BHILLHBLOrO NOBITPS B XONOAHWI Nepioa BiA MiHyc 5 °C fo MmiHyc 40 °C, npuitmatoTe
Mapky BEeTOHy 3a MOPO3OCTIMKICTIO He Hukde F75, a 3a po3paxyHKoBOI Temnepatypu 30BHILWHbLOIO
MOBITPS BULLE MiHYC 5 °C y BKa3aHMX KOHCTPYKLIAX MapKy 6ETOHy 38 MOPO3OCTIlKICTIO He HOPMYHOTb.

3.1.1.9 Mapky 6eToHy 3a BOAOHENPOHWKHICTIO MPU3HAYaKTb Y 3aNEeXHOCTI Bif BUMOT, SKUM MOBUHHI
BiANOBIAATV KOHCTPYKLUT, Ta Knacy ymos ix ekcrinyatadji (tabn. 4.1 IbH B.2.6-98).

[na HaaseMHUX KOHCTPYKUiMA, sIKi NigAatoTbes BNIMBY HaBKONWLLHLOTO cepejosuilia 3a po3paxyH-
KOBOT TeMnepaTypy nosiTps BuLLe MiHyc 40 °C, a TakoX A5 30BHiLLHIX CTiH onaniosaxux byAisens Mapky
0EeTOHY 32 BOAOHENPOHUKHICTIO HE HOPMYIOTb.

B iHWWX BMNagKkax HeobxiaHy mapky GeToHy 3a BOLOHENPOHUKHICTIO NMpUsHaYalTL BiANOBIAHO A0
creLjanbHuX BKasiBok. | ‘

3.1.2 XapakmepucmusHi i po3paxyHKoei 3Ha4eHHs xapakmepucmuk 6emoHy

3.1.2.1 Ba30BMMM MILHICHUMK XapaKTepncTkamm 6eToHy Ans po3paxyHKy KOHCTPYKLIRA € iX Xapak-
TEPUCTUYHE 3HAYEHHS;
— onip 6eToHy 0CbOBOMY CTUCKY fey rism

— onip 6eToHy 0CbOBOMY PO3TATY oy g 05 -
Y pasi Heo6XiAHOCTI AN aBapitHUX PO3paxyHKOBUX CUTYaLli# MOXe BUKOPUCTOBYBATUCH 3HAYEHHS
! .
6eToHY Npu 0CbOBOMY PO3TArY fry o g5 o
XapaKTepucTUyHi 3Ha4YeHHs oropy GeToHy OCbOBOMY CTUCKY (MPW3MOBA MILHICTB) T@ OCbOBOMY
PO3TSrY MPUIMaloTb Y 3anexHoCTi Bif knacy 6eToHy Ha cTuck C srigHo 3 Tabn. 3.1 [1bH B.2.6-98.
3.1.2.2 Po3paxyHKOBE 3Ha4YEHHS MILHOCTi BeTOHY Ha CTUCK BU3HAYaETLCA, AK:
|
fog =oche /e ' 3.1)
ne y, - KoediuieHT HagiHocTi Ans 6eToHy (ams. 2.4.1 [1I6H B.2.6-98),
Oy - KOEMIUIEHT, LLO BpaxoBye BNMB TpWBAanocCTi Ai Ta HECNPUATIIMBIX BNSIMBIB, LLIO BUKNUKaHI
cnocoBoM NPUKNaaaHHA HaBaHTaXEHHS, Ha MILHICTb 6ETOHyY Npu CTUCKY.
Benuuuxa o ,, MOXe 3MiHIOBATUCS B MexXax Big 0,8 fo 1,0. KoHkpeTHa BennuuHa koediuieHta o,
y BKa3aHWX MeXax, B 3aexHOCTi Bi NPU3HaYeHHs KOHCTPYKUil | TPMBANOCTI BNAMBY, HECNPUATINBUX
Lifh NPU3HAYAETHCA NPOEKTYBANbHUKOM 3@ NOTOAXKEHHAM i3 3aMOBHUKOM. PEKOMEHA0BaHNM € 3HAYEHHS
=1,0.

% e

4
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3.1.2.3 KoedillieHT HaAiHOCTi ¥, MOXE 3aCTOCOBYBATUCh i3 MEHLLMM 3HA4EHHAM, AKLIO JOBEAEHO,

4O CUCTEMA KOHTPOMIO SKOCTI Ha BUPOBHULTBI 3abe3nedye B KOHCTPYKLIT koedilieHT Bapiauii MiLHoCTi
BeToHy, Lo He nepesmilye 10 %. Y TakoMy pasi koedillieHT HapinHoCTi v, = 1,22.

3.1.2.4 Po3paxyHKoBe 3Ha4YeHHSA MiLHOCTI HETOHY Ha pO3TAr BU3HAYaETbLA, AK

fg = % otfote,0,05 / Vet (3.2)

he vy — KoedilieHT HaginHoCTI Ans BeToHy (aue. 2.4.1 1BH B.2.6-98);
o — koediLieHT, Lo BPaxoBye BIIMB Ha MiLHICT GETOHY Npu po3TAry TpMBanocTi Aii Ta
HECMPUATIABIAX BIIIUBIB, L0 BUKNUKaHI CrIocOBOM NMPUKNaAaHHA HaBaHTAKEHHS.
AKLLO HEeMae IHLLMX BKa3iBOK, TO PEKOMEH[0BAHNUM € 3HaueHHs a., = 1,0.

ct

3.1.2.5 Po3paxyHKOBi 3Ha4eHHs onopy HETOHY OCbOBOMY CTUCKY Ta OCbOBOMY PO3TArY NPUNMAIOTh y
3anexHocTi Big knacy 6eToHy Ha ctuck C srigHo 3 Tabn. 3.1 [1bH B.2.6-98.

Y HeoBxiaHWX BMaaKax po3paxyHKOBi 3HAYEHHS MILHICHUX XapaKTepucTiK 6ETOHY NEpeMHOXY0Tb
Ha HaCTyrHi koedilieHTU yMOB poboTH y;, Aki BPaxoByKTb 0COGNNBOCTI po6oTY GETOHY B KOHCTPYKL:

a) Y4 — koedilieHT, SKUiA BpaxoBye TPUBAMICTb BIUIMBY CTATUMHOTO HABAHTaKEHHS!

Yeq = 1 — NpU HETPUBATIN (KOPOTKOYACHII) Ail HABaHTaKEHHS;
- Y51 = 0,9 — npy TpuBaniit Aii HAaBaHTAXEHHS,

6) v, — KoediUieHT, Aknit BpaxoBye xapakTep pyiHyBaHHS BETOHHNX KOHCTPYKUIR, v, = 0,9;

B) Y3 — KoediLlieHT Ans 6eTOHHUX | 3ani306€TOHHNX KOHCTPYKUIA, Siki GETOHYIOTLCS B BEpTUKANBHOMY
NonoXeHHi, Npu BUCOTI Wwapy 6eToHyBaHHA Ginbwe 1,5 M, y,5 = 0,85.

3.1.3 Jegpopmauilivi xapakmepucmuku 6emony

3.1.3.1 OcHoBHUMU AedopMaLiiHMK XapakTepucTukamu 6eToHy €:

— TpaHuWYHi BigHOCHI aedopmauii 6eToHy Npu OCbOBOMY CTUCKY | po3Tary (nMpu O4HOpPigHOMY
HanpyXeHOMy CTaHi 6eTOHY) €, 1, €y 1

— NO4aTKOBUI MOAYNb NPYXHOCTI £ ;

— KoediUieHT (xapakrepnctuka) nossy4octi o(f, ty);

— koedilieHT nonepeyHol aedopmadi betoHy (koediuieHT NyaccoHa) v,

— koediLieHT NiHiAHOT TemMnepaTypHoi AedopmaLii o )

panuyHi BigHOCHI gedopmalii 6eToOHY npu OCbOBOMY CTWCKY, MOYaTKOBWA MOAYNb NPYXHOCTI
HaBegeHi B Ta6n. 3.1 JBH B.2.6-98. 3HaueHHs koegilieHTa nonepeyHoi fedopmallii 6eTory (koedidieHT
MyaccoHa — koedilieHT nonepeyHoi aedopmalii 6eToHy npu piBHI HanpyXeHb y 6eT6Hi, Lo He nepe-
Buwye 0,5 f,,) Ta koedilieHTa niHiiHOT TemnepaTypHoi Aedopmadiii HaseaeHi 8 3.1.3 [1bH B.2.6-98.

Akwo BiACyTHI GinblW TOYHI Aaxi, rpaHWYHI BiAHOCHI fedopmauii 6eToHY npu 0CbOBOMY PO3TArY
MOXHa npuimaTn €, = —2f; 1 Eoy.

3.1.3.2 MNpu Tpueaniih Ail HaBaHTaXeHHS 3HAYeHHA moAyns Aedopmauin 6€TOHY [oNyCKaeTbCs
BU3Ha4yaTH 3a 3aNeXHICTIO; \
‘ i

E dl L}

Ci

E (tty)=—"—

- , 3.3

Ae ¢(w,ty) — rpaHnaHnin KoedillieHT NOB3YYOCTi, AKWI NPUAMAETLCA BianoBigHo [0 3.1.3.7.

3.1.3.3 Y Bunaaky, Konu BB NOB3YYOCTI | ycaaku BUKNMKAE 3Ha4YHi HanpyxeHHs i gedopmadii B
3anizobeTOHHUX KOHCTPYKLUISIX, @ TakoX MOXe NPU3BECTW A0 NOSABU HAAMIPHUX TPItMH, HeobxigHo
BpaxoByBaTK BMIMB ycaakn Ta noeay4ocTi. [oBayuyicTb i ycaaka 6€ToHy 3anexaTs Bif BONOrocTi HaBKo-
NWLLIHBOrO CepenoBuLLIa, po3MipiB enemeHTa i cknagy 6eToHy, TpUBanocTi Ta BENIMYMHN HaBAHTAXKEHHS.
Ha noB3ydicTb TakoX Bnnusae Bik HETOHY B MOMEHT NPUKNafaHHA HaBaHTaXeHHs.

3.1.3.4 KoedpiuieHT nos3sy4ocTi o(fty) nos’ssaHnit 3 £, (TaHreHuianbHUM MOZYNeM), WO MOoxXe
npuitmatuce 9k 1,10 E,,, .
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3.1.3.5 lechopmallist NoB3y4oCTi GETOHY & (0, fg) Anst = o npu MOCTINHUX HANPYXXEHHAX CTUCKY G,
npuknageHux Ao 6eTony y Biui f, , Moxe ByTu npeAcTaBneHa supasom:

8(:c (00, to) = (P(oou to) X (Gc /Ec) . (34)
3.1.3.6 HKwWo HanpyXeHHst CTUCKY GEeTOHY Y Billi {;, nepesulyioTb Benuuuny 0,451, (f5), To nos3y-

4icTb Tpeba po3rnaaaTi SK HeniHiiHy. Taki BUCOKI HaNpYyXeHHs MOXyTb BUHUKATW y pesynbTarti none-
PELHLOTO HaNnpyXeHHs, Hanpuxknag, y 36ipHUX enemeHTax Ha piBHI NPUKNageHHs HanpyXeHs. Y TakuX
BUnankax koedilieHT HesiHIMHOT MOB3Y4OCTI MOXHE BU3HAYaTH Tak:

op1 (0,t5) = @(0,tg)exp[1,5(k, ~0,49)], (3.5)
Ae @, (o0,ty) — KoEDILIEHT YMOBHOT HENIHIAHOT NOB3Y4YOCTI, WO 3aMiHsE ¢(co, ty);
kg — CMIBBIAHOLIEHHS "HaNPYXeHHA-MILHICTL" o /Ty (fy),
ne o, — HanpyXeHHs CTUCKY;
fy(tg)  —XapakTepucTuuHa MiLHICTb DETOHY Ha CTUCK Y MOMEHT HaBaHTaXeHHS.

Y BUNAAKy, KoM Hemae Ginbly TOYHUX AaHUX, BENUUMHY FpaHW4HOro KoediujeHTa noB3y4ocTi
MOXHa npuimaty 3rigHo 3 Tabnuueto 3.1.

3.1.3.8 NoeHa aecbopMalis ycagky cknafaeTbesl 3 ABOX KOMNOHEHT: gedopmauii ycaaku npu
BUCUXaHHI Ta fedopmalil BHYTPiLUHBOI ycaaku. [edopmauis ycaakm npu BUCUXaHHI pO3BUBAETHCS
NOBINbHilLIe, OCKINbKK BOHAa 3anexuTb Big Mirpauii sogu y 6eToHi, Wwo Teepdie. Jedopmauif BHYTPILLHLOT
yCafku pO3BUBAETLCA Y npouec‘wi TBEpaiHHA 6eToHy. OTxe, binbula 4acTuHa Po3BMBAETLCA B NepLUi OHi
nicns yknaaku 6eToHy. BHYTpIlWHA ycaaka niHinHo 3anexuTb Big MiuHocTi 6eToHy. Okpemo HeobxigHo
pO3rnsgaTv BUNaAOK, KONMM HOBMA BETOH yKNajaeTbCs NoBepx 3areBepAinoro 6eToHy. Takum 4uHOM,
3HaueHHs 3aranbHoi AedopmaLlil ycaaku €, BUSHA4AETLCH, AK:

Ecs “Ecd tEcar (3.6)

fne e,y —Aeopmauis ycaaku npy BUCUXaHHI,
€cq — dedopmauis BHYTPILLHBOT yCaaku.

Tabnuusa 3.1 — 'paHudHUN koedilieHT NOB3y4oCTi

BigHocHa 3HayeHHs rpaHnYHOro KoedilieHTa NoB3y4oCTi ¢, (o, t;) NPy Knaci 6eToHy Ha CTUCK
BOJSIOriCTb

HaBKOMNMULL- ‘ .
HBOTO Cepe- C12/15 | C16/20 | C20/25 | C25/30 | C30/35 | C32/40 | C35/45 | C40/50 | C45/55 | C50/60

posuwia, %
Buwe 75 2,6 2,2 2,0 1,8 1,7 1,5 1.4 1,3 1,2 1,1
40-75 3,6 3,0 2,7 2,5 2,3 2,0 1,9 1,7 1,6 1,5
Hwukye 40 50 42 |, 3,8 3.4 3,2 3,0 2,7 2,5 2,3 2,0

MNpumMmiTtka. BigHocHY BONOrCTb MOBITPS HABKONMWLLHLOMO CEpefoBuULi@ NPUAMAIOTL 3rigHO 3 BiANOBIAHUMW HOP-
MaTUBHWUMM JOKYMEHTAMU K CEpPeaHbOMICRYHY BiSHOCHY BOMOriCTb Hanbinbw Tennoro micaus Ans
panoHy 6yaisHuLTBA.

KiHueBe 3Ha4eHHst aedopmalii YCaaku Npu BUCUXaHHI €y ,, IOPIBHIOE K, -€.4 o | MOXe ByTu npuit-
HsiTe 3a Tabnuueio 3.2 (ovikyBaHe cepefHe 3Ha4eHHs 3 koedilieHTom Bapiauil 65m3bko 30 %).
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Tabnuus 3.2 — HomiHambHi 3Ha4eHHs ycaaku NPy BUCUXaHHI €4 o (%o) Ans 6eTOHY HOPMaNbHOro

TBEpAiHHA Ha uemeHTi 3rigHo 3 ACTY b B.2.7-46

| Tk /oy cuve BigHocHa BonoricTs, %
Mrla 20 40 60 80 90 100
16/20 0,68 0,60 0,52 0,33 0,18 0,00
32/40 0,54 0,51 0,43 0,27 0,14 0,00
50/60 0,43 0,42 | 0,34 0,22 0,12 0,00

Possutok aedopmallii ycagkv npv BUCMXaHHI BUNNUBAE 3
€cq(f) =PBas (Ets)Ky €cg0 (3.7)
he k, —xoediuieHT, Lo 3anexuTs Big YMOBHOMO po3mipy hy, 3rigHo 3 Tabnuueto 3.3.

Tabnuus 3.3 — MacwtabHuin KoediuieHT

ho kn
100 ‘ 1,0
200 0,85
300 7’ 0,75
> 500 0,70
(t-t
Bgs (tts) = ) , (3.8)
(t-t;) +0,04,/h3
pe t . —Bik 6eToHy, 4i6, B MOMEHT 4acy, Lo po3rnaAacTbes;
ts — Bik 6€TOHY, Ai6, Npy no4aTKy ycaaku BUCHXaHHA (abo HabyxaHHS).
£k npaBuno, Ue Yyac 3aBepLUeHHA 4ornaay.
hy — YMOBHW#A PO3MIp, MM, NONEPeYHOro Nepepisy, AkuiA AopiBHIoE 2A /U,
Ae Ac —nnouwa nepepisy 6eToHy;
' u — NEPUMETP Tiei YaCTUHK, AKa NigAAETbLCS BUCYILYBaHHIO.
Hecbopmalii BHyTPILLHLOT Ycaakyn BU3HAYAIOTD:
€ca (t) = Bas (t) ‘€cg (OO) y (39)
ae
€cq () = 2,5(fy ~10)107°, (3.10)
Bas () = 1-exp(-0,2t%%), ,I (3.11)
oe t —vac, pib. ' '

3.1.3.9 Y pasi HeoBxiaHOCTi BpaxyBaHHS BNNIMBY YCaK1 NPY NEPEBIPLI FPAHNYHOTO CTaHy HEOBXiAHO
3acTocoByBaTU koedilieHT HagiRHOCTI ygy . AKLWO BiACYTHI Binbl TOUHI g4aHi, pekoMeH40BaHOK Benu-
YMHOW € ygy =1. ' ]

3.1.4 fiazpamu mexaHiuHo20 cmaHy 6emoHy

3.1.4.1 B akocTi 6a30Bux ANA po3paxyHKy 3anisoBeTOHHWX KOHCTPYKL BUKOPUCTOBYIOTLCS KPUBO-
niHiKa i ABoniHiiHa giarpamu ctaHy 6eTOHy, ki BU3HAYaIOTb 3B'30K MiXK HaNpYXeHHSIMY i BiGHOCHAMMU
Aedopmauiammn 6eTony (puc. 3.1i 3.2 BH B.2.6-98).

Hiarpamu ctaHy 6eTOHY BUKOPUCTOBYIOTHCA NPY PO3PAXYHKY 3ani306€TOHHUX ENEeMEHTIB 3a HeniHilk-
HOl0 gedopMauiiHow MOJENIo.

Ak npaeuno, ANS po3paxyHKIB CTaTUYHO HEBUSHAYEHMX KOHCTPYKUIN BUKOPUCTOBYETLCS KPUBO-
niHiAHa piarpama cTaHy 6eToHy.
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3.1.4.2 [Mpu BMKOPWCTaHHI KPMBONIHIAHOT AiarpamMn CTaHy DETOHY 3anexHicCTe MiX o, i&,, fKa

C 1
nokasaHa Ha pucyHky 3.1 [IbH B.2.6-98, Ans KopoTKOTPMBANOro 0CbOBOIO HAaBaHTAXKEHHS! OMUCYETHLCS

piBHsHHAMK TUNY (3. 4) abo (3.5) 3 3acTocyBanHaM faHux Tabn. 3.1 Ta poaatka [ (OBH B.2.6-98).

3.1.4.3 Npwu BuKkoprcTaHHi ABOMNiHIAHOT Aiarpamu (puc. 3.2 [BH B.2.6-98) HanpyxeHH:A cTucKy 6eTony
G, B 3aNexXHOCTI Bif BiAHOCHNX Aechopmallin e, BU3HaYaOTb 3a hopmynamu:

npu 0< Ec < gc3(<:d abo ck)!
Cc :EC3(Cd abo ck) X €c3s (3.12)

npu 8c3(cd abo ck) < Ec < 8cu3(cd abo ck)
G¢ =f(cd a6o ck)* (3.12a)
3HaYeHHs MOAYNS NPYXHOCTI E oy 266 o) T@ ACHOPMALINA €3 oq 466 ck) MPUHAYAIOTLCS:

— Npw¥ KOPOTKOYACHIN Aii HaBaHTaXXeHHA 3riaHo 3 Tabn. 3.1 BEH B.2.6-98;
— Npu TpuBanii Aii HaBaHTaXXeHHsA 3 ypaxysBaHHam 3.1.3.2-3.1.3.8.

3.1.4.4 HarpyxeHHsi po3Tsiry 6eTOHyY G 4 B 3aneXHOCTi Bif BiAHOCHMX Aedopmauiit €, Npu BUKO-

pucTaHHi ABORIHIAHOT Aiarpamu BU3HavaloTe 3a hopMynamu:
an 0> _801' > "scta,
Oot =Egy X € (3.13)

¥

npu ‘—Sct3 2 _SC > _SCtU3 '
ST (3.14)

ae Ect3 = ~Tota /Ecd' Eoty = —‘2fctd'/Ecd'

3.1.4.5 Tlpu pospaxyHKy Hecyqoi 34aTHOCTI 3ani3o0eTOHHUX eNeMeHTIB 3a HeniHiitHoW fedopma-
UiIMHOO MOAENITIO NS OLIHKM Hanpy»eHo-AehopMOBaHOr0 CTaHy po3paxyHKOBOrO nepepiay MoxyTb 6yTu
BUKOPWUCTaHI Aiarpamn cTaHy CTUCHyTOoro 6eToHy, Hasegeri B 3.1.4.2, 3.1.4.3, 3 gedopmauiitHumm
XapaKTepucTuKamu, ki BignoeigaloTb KOPOTKOYACHIN 4il HABAHTaXEeHHS.

3.1.4.6 [Npy pospaxyHKy Ha TPILLMHOYTBOPEHHA B 3ani300€TOHHNX eneMeHTax 3a HeniHiNHOW aedop-
MaUiiHOI MOAENNI0 ANA OLHKXA HanpyXeHo-Ae(OpMOBaHOro CTaHy pPO3paxyHKOBOrO Nepepisy Moxe
OyT1 BUKOpUCTaHa ABONiHIHa Aiarpama cTaHy CTUGHYTOrO Ta Po3TArHyToro GeToHy, HaBeaeHa B 3.1.4.3,
3.1.4.4, 3 pecbopmaLliiiHMMK XapaKTepUCTMKaMu, SIKi BiANOBiAAIOTb KOPOTKOYACHI Aii HABAHTAXEHHS.

3.1.4.7 Npu po3paxyHKy NPOrVHIB Ta nepeMiLuei-ib 3anizobeToHHMX eneMeHTIB 3a HeniHilHo gedop-
MaLiHOK MOAENII0 ANA OLIHKK HaNpyXeHo-Ae(opMOBaHOro CTaHy pPo3paxyHKOBOrO nepepisy MoXyTb
OyTv BUKOpUCTaHI Adiarpamu CTaHy CTUCHYTOro Ta po3TarHytoro 6eToHy, HasefeHi B 3.1.4.2, 3.1.4.3 i
3.1.4.4, 3 pecbopmaLinHnMy xapakTepucTukamm, siki BiANoBigaoTb KOPOTKOYACHIN | TpuBanii Aii HaBaH-
TaXKEHHS.

3.1.4.8 pun pospaxyHKy LUMPUHU PO3KPUTTS TPILMH 3ani30BETOHHMX eNeMEHTIB 3a HeniHiNHO0

AedopMaLitHO0 MOAENMIO AMst OLiHKY Hanpyx(eH0+,hecbopMOBaHoro CTaHy po3paxyHKOBOro nepepisy

MOXYTb DYTW BUKOPWCTaHI diarpamu CTaHy CTUCHYTOrO Ta pO3TArHyToro GeToHy, HaBeaeHi B 3.1.4.2,

3.1.43 1 3.1.4.4, 3 pedopmaLiiHuMKU xapakTepucTMkamun, AKi BiANOBILaTb KOPOTKOYACHIN Aii HaBaH-
TaXeHHS. ‘
|

3.2 Apmartypa
3.2.1 Apmamypa Ons KOHcmpyKyili 6e3 nonepedHb020 HanNpyXeHHA

3.2.1.1 [ins apmyBaHHs 3aniso6eTOHHUX KOHCTPYKUIA CNia BUKOPUCTOBYBATY apMaTypy BianoBigHo
Ao BkasiBok 3.2 [IbH B.2.6-98 3 ypaxyBaHHAM HaBeAEHUX B LibOMY LOKYMEHTI peKoMeHaaLliid.

3.2.1.2 Ak npaBuno, 4Ns apMyBaHHS 3ani306eTOHHUX KOHCTPYKLI B SIKOCTI HEHanpyxXeHoT apmaTypu
cnif BUKOPUCTOBYBATW:

— rnagky knacy A240C;

— nepioguyHoro npodinto knacis A400C, A500C, B500.
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3.2.1.3 OCHOBHOIO XapaKTEPUCTUKOK MILHOCTI apMaTypu € XapakTepucTudHe il 3HaYeHHS Ha Mexi
cpianyHoT aBo yMOBHOT Teky4ocTi (f,; a0 fy ), fike, sik NPaBUNO, HABOAMTLCSA B BIANOBIAHMX HOPMATMB-
HUX [OKyMEHTax Ha apmartypy. Mpu LbOMY, XapakTepucTUdHE 3HaYeHHs OMopy apmatypyu posTtsry f
ANSA rPaHUYHNX CTaHIB NepLUoT rpyny HeoBXiAHO NPUAMATIA TaKUM, L0 AOPIBHIOE HAUMEHLLMM 3HAYEHHSAM,
LLI0 KOHTPOMKITLESA 3riAHO 3 BiANOBIAHUMU HOPMATUBHUMU AOKYMEHTAMMW Ha apmMaTypy.

3.2.1.4 Po3paxyHKOBE 3Ha4eHHs Oflopy apMatypy posTsary f 4 BU3Ha4a€eTbCA 3a chopmynor

f
fq =2, (3.15)
y
s
ae y, — koedilieHT HaailHOCTI AN apmarypu, AKUIA NpUAMAETbCS 3rigHo 3 Tabn. 2.1 [16H B.2.6-98.
Po3paxyHKOBi 3H@UEHHst ONopy apMaTypi Ha CTUCK NPUAMAIOTLCH TakMMK, WO AOPIBHIOKTL PO3-
paxyHKOBOMY 3HAYEHHIO ONOPY apMmatypu Ha po3Tsr f,4, ane He GinbLue, WO BiANOBIAAIOTL IPaHUYHOMY
3HaYeHHI0 aedopmaLlin cTUCKy GETOMY (gy, 1 Egy3), B FKOMY 3HAXOAUTLCH apmatypa, Npu KOpOTKO-
yacHiil abo TpuBaniin gil HaBaHTaxeHHs. [Ana apmatypu knacy B500 rpaHunyri 3HaueHHsA onopy CTUCKY
npuimaloTbes 3 koediuieHTom ymos pobotu 0,9.

3.2.1.5 Po3paxyHKOBi 3Ha4Y€HHsi onopy nonepeyHoi apmMartypu (XomyTiB i BIAITHYTUX CTPUXHIB) fywd

3HIKYIOTb NOPIBHSIHO 3 f 4 LLINSXOM MHOXEHHS Ha xoediuieHT ymoB pobotn 0,8, ane npuimMatoTe He
6inbwe 300 MMa.

3.2.1.6 OcHoBHUMM AedOpMaLliiHIMN XapaKTEpUCTIKaM 3BUYAAHOT apMaTypy € 3HaUYEHHS:

— MOAYINb NMPYXHOCTI apmarypv Eg

— BiAHOCHI fedopmauii BUAOBXEHHA apMarypu e, NPU AOCATHEHHI HanpyXeHb PO3paxyHKOBOro
onopy f,q (F,; |

— rpaHnYHi BiAHOCHI AedopmMaLlii BUOOBXKEHHA apMaTypu €, .

3.2.1.7 BinHocHi fedopmallii BUAOBXKEHHA apMaTypu e, BU3HAYAKTLCA HACTYMHOK 3aNeXHiCTIo

eso = Fg () Es. (3.16)

3.2.1.8 XapakTepuCTUdHi 3Ha4eHHs onopy Ta AedopMaLlinHnX XapakTepncTuk apMaTypu HaBeaeHo
B Tabnuui 3.4.

3.2.1.9 3HaueHHsA MoayNA NPYXHOCTI apMaTypu E  Npuimactbca 0HAKOBYUM Npy po3TArY | CTUCKY.

Tabnuus 3.4 — MiuHicHi Ta petopmaliitHi XxapakTepucTuku apmaTtypuy

Knac apmarypu

XapakrepucTuka A500C

apmarypu A240C A400C B500

28-22 325-40

i, MMa 240 400 1500 500
frg M2 170 285 ' 300 300
E,,MNa 2,1x10° 2,1%10° 2,1x10° 1,9x10°
€4g 0,025 0,025 0,02 | 0,012

3.2.1.10 lMpu po3paxyHKy 3anisobeToHHUX EneMeHTiB y RKOCTi po3paxyHKoBOI Aiarpamu crany
AedopMyBaHHA apmaTtypy, fKa BCTAHOBIIOE 3B'A30K MK HarpyXeHHSMW G ¢ i BigHOCHMMM aedopma-
uiaMu e, apmartypu, NpuiAMaloTb ABOMiHIAHY aiarpamy (PUCyHOK 3.1).

XonogHoaegopmoBaHa apMaTtypa knacy B500 ans 3abesneyeHHA HeoOXigHOT HafiAHOCTI KOHCT-
PYKLi YMOBHO BigHeCeHa 40 apMaTypy, Lo Mae DisNUHY IrPaHULIIO TEKYYOCTI.

Hiarpamu cTary apmaTtypu npu posTsary i CTUCKY NPpUAMaoTe OAHaKOBUMMU.
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Os

fyd """"""

€50 €ud €

PucyHok 3.1 — [liarpama cTany apmatypu

3.2.111 HanpyxeHHs B apMatypi O 5, BU3HAYAIOTH Y 3aNEXHOCTI BiA BIGHOCHUX AedopMaLliie ¢ 3rigHO

3 giarpamoto cTaHy apmartypu 3a hopmynamu:
npn0 < e <ggg

(9

s =€s xEg; (3.17)

NPpUegy <es <€,y

Gg =fy. (3.18)
3.2.2 Apmamypa Onst nonepeOGHb020 HaNpPyXeHH KOHCMPyKUill

3.2.2.1 [InA apmyBaHHA NonepeaHbo HanpyxXeHux 3anisobeToHHUX KOHCTPYKL crig 3acTocoByBaTH
apmarypy, WO BiAnoBigae sMmoram BiAnoBIAHUX HOPMATUBHUX JOKYMEHTIB Ha apMaTypy, BKasiBok 3.2
[BH B.2.6-98 3 ypaxyBaHHAM HaBeaeHMX B LbOMY LOKYMEHTI MONOXEHD.

3.2.2.2 Ak npaBuro, AN apMyBaHHS 3ani3oBeTORHUX KOHCTPYKUIA B SIKOCTI HAnpyXeHoi apmMaTypu
Cnif BUKOPUCTOBYBATW apMaTypy:

— rapavexaTaHy i TepMiYHO 3MiLiHeRy nepioauuHoro npodinto knacis A600, A600C, AB00K, A800,
800K, AB00CK, A1000;

- xonoaHoaedgopmoBaHy nepioanyHoro npoginio knacis Big Bp1200 go Bp1500 (Bp-11);

— KaHaTth 3 7 i 19 gpotiB knacis K1400 i K1500 (K-7, K-19).

3.2.2,3 BkazaHa B 3.2.2.2 apmaTypa He Mae (isnHOT rpaHnLi TekyyocTi. Onip posTsry, 0,1 % ymoBHoT
rpanuLyi TEKYHOCTi, BUAOBXKEHHS NPU MakCUManbHOMY HaBaHTaXEHHI BUHAYAIOTLCA XapaKTEPUCTUYHUMM
3HAYEHHAMY BKa3aHUX BESMYUH i BIANOBIAHO NO3HAYAIOTLCSA firy, fig 4 1 €4

3.2.2.4 [Ina apMyBaHHA nonepenHbo HanpyXeHwWx 3anisoBeTOHHWX KOHCTPYKLA MOXe BuKopuc-
TOBYBaTUCH 3MilLaHe apMyBaHHS HeHanpy>XeHo i HanpyxeHow apmatypoto. Apmartypy knacis A600,
AB00C, AB0OK, ABOO, BOOK, ABOOCK, A1000 aonyckaeTbCa BUKOPUCTOBYBATU B SIKOCTI HEHAMNpPY»KeHOoT

Pa3oM i3 HaNpyXeHolo apMaTypolo TUX Xe KNaciB, a TakoX y KOHCTPYKuiax 6e3 nonepeaHLOro Hanpy-
XEHHS apmaTtypu.

3.2.2.5 OCHOBHOI XapaKTepuCTUKOW MILHOCTI apMaTypyu € XapakTepuCTUYHE 3HaYeHHst YMOBHOI
mexi TekyyocTi 0,1 % (fpo,1 K ), FIKe, Ik NpaBuIo, HaBOANTLCA B BIANOBIAHUX HOPMATUBHUX JOKYMEHTaxX Ha
apmaTtypy. [pun UboMy, xapakTepucTU4Hi 3Ha4eHHA ONopy apmaTtypy posTary fpk ONSA rPaHNYHKUX CTaHiB
nepLot rpyni HeobxiaHO npuiAMaTh Takumu, SKi AOPIBHIOKTb HAWMEHLUMM 3HAYEHHAM, L0 KOHTPO-
NIOTHCS 3riAHO 3 BiANOBIAHUMN HOPMATUBHUMW AOKYMEHTaMU Ha apmaTypy.

10
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3.2.2.6 OcHOBHMMK AedopMaLliiHAMK XapakTepucTMkaMm nonepenHbo HanpyXXeHoi apmaTtypy € 3Ha-
YEHHS:

— MOZYNA NPYXHOCTi apMatypu E,;

— BiBHOCHNX AeopMaLlifl BUAOBXKEHHS apMaTypH € ,q NPU AOCSTHEHHI HaNpyXeHs po3paxyHKOBOro
onopy fpo,1k1 \

— TPaHUYHUX BiAHOCHUX AetopMaLliit BUAOBXEHHS apMaTypu € . (€,q)-

3.2.2.7 3HaueHHs MOAYA NPYXHOCTI apMaTypu £, NpUAMAETbCA 0HaKOBIM NPY PO3TATY i CTUCKY.

3.2.2.8 BigHocHi aedopmaLliil BUAOBXKEHHS apMaTypu e o BU3HA4aOTLCA 38 3a5eXHICTIo

€p0 = fpag (fpo,1k)  Ep - (3.19)

3.2.2.9 XapaKkTepucTudHi 3HauyeHHs onopy Ta AedopmaLiiHiX XapakTepucTuk HanpyxeHol apma-
Typy HasegeHo B Tabnuui 3.5.

3.2.210 Mpu pospaxyHKy 3anizobEeTOHHWUX efIeMeHTIB Yy AKOCTi po3paxyHKOBOI Aiarpamut CTany
AeOopMyBaHHsA nonepeaHbO HanpyXeHol apMaTypy, Ska BCTAHOBIKE 3B'A30K MK HANPYXEHHAMN G ¢ |
BiAHOCHUMY fedopMaLlisMu € apMaTypy, NpUAMaloTb ABONIHINHY Aiarpamy (pUCyHoK 3.2).

fpk .
fp0,1k | fpk/Ys
|
' |
fpdzfpo,lk/Ys T : :
| ' I
: B } : — ineanisosaHa
I ' i
|
E : : — po3paxyHKkosa
|
l i I
! ' |
I ‘ |
i } K
foa/Ep Eud Euk

PucyHok 3.2 — [liarpama cTaHy nonepeaHs0 HanpyXeHol apmatypu

3.2.2.11 Po3paxyHKOBi 3Ha4YEHHSs OMNopy po3TAry apmMaTtypu fpd BU3HavaeTbCsA 3a hopmynoto

. ook
¥ fog =2, (3.20)
Ts
A€ vy  — KoedilieHT HaginHOCTI ANs apMaTypu, SKUA NPUAMAETLCA 3rigHo 3 Tabnuuero 2.1

[OBH B.2.6-98. ‘

Po3paxyHKOBi 3HaueHHsi Oropy apMaTypu Ha CTUCK MPUAMAOTLCH TaKUMM, LU0 AOPIBHIOOTL pO3-
paxyHKOBOMY 3HaYeHHKO Onopy apmaTtypu Ha po3Tar f,,, ane He Oinblie Takux, L0 BiANOBIAAKTL
FPaHUYHUM 3HAYeHHAM aedopMaLlin CTUCKY BETOHY (e, 1, €4y3), B IKOMY 3HAX0AMTbCS apmarypa, npu
KOpPOTKOYacHin abo Tpueanin Aii HaBaHTaXEHHS.

11
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Tabnuua 3.5 — XapakTepucTu4Hi 3Ha4YeHHs onopy Ta gedopMauiitHux XxapakTepucTuk nonepesHbo
HanpyXeHo! apmaTypu

XapaKTepycTUK1 apMaTypu
Knac apuarypi f, MMa F o140 M E,. Ma »
AB00, ABOOC, ABOOK 630 575 190000 0,02
A800, BOOK, ABOOCK 840 765 190000 0,018
A1000 1050 955 190000 0,018
Bp1200 1260 1145 190000 0,016
Bp1300 1365 1240 190000 0,016
Bp1400 : 1470 1335 190000 | 0016
Bp1500 1575 1430 190000 0,016
K1400 (K-7) 1470 1335 180000 0,014
K1500 (K-7) 1575 1430 180000 0,014
K1500 (K-19) 1575 1430 180000 0,014

3.2.2.12 HanpyxeHHs B apMaTypic g BU3HAYAIOTb Y 3anexHOCTi Bij BiGHOCHUX Aecopmallin e ¢ 3rigHoO

3 piarpamoto ctaHy apMaTypu 3a (popmynamu:
npmlO<eg <e

p0
o =es><Ep; (3.21)
npu €350 SSS < €ud
fok €. —€ k
F Os =lpg + £ - pd s 50 (3.22)
Ys Eug "Es0

PospaxyHkoBi rpaHu4Hi gechopmalii e ,; pekomeHayeTbes npuitmaTn 0.9¢ , .

3.2.2.13 lNpu posmilLieHHi CTpwxXHIB apmatypu knacie Bp1200-Bp1500 nonapHo BnpuTyn po3paxyH-
KOBWIA onip po3Tary fpd MHOXWUTLCS Ha KoediuieHT ymos pobotn y,, = 0,85.

3.3 MonepeaHs0 Haﬁpyxeui eneMeHTH i KOHCTPYKUIT
3.3.1 3azansHi nosoxeHHs

3.3.1.1 Bnnusu nonepefHbLOro HanpyXeHHA MOXYTb po3rnsaaTuch sk BNaMs abo sk onip, cnpyyn-
HeHi nonepeaHbo Aedopmauieto abo nonepeiHiM CTBOPEHHAM KpUBU3HWU. Hecy4a 34aTHICTh NOBUHHA

' BM3HAYaTUCh BIAMOBIAHUM YKMHOM.

' Ak npasuno, nonepeaHe HaNpyXeHHA BUKOHYETLCR A0 NPUKNAAEHHST CNOMYYEHHS BNNMBIB, BU3HA-
YeHux ABH B.1.2-2, ax cma,hosa NEBHOro BUNaAKY HaBaHTaXEHHS | MOro BNNUBK NMOBUKHI BPaX0OBYBaTUCh
NPUKNaaeHHAM BHYTPILLHLOr0 MOMEHTY Ta 0CbOBOT CUnu,

Buxogsuv 3 BulleHaBefeHOro, BHECOK NONEpeaHbo HanpyxeHoi apmaTypu B Hecydy 34aTHiCTb
nepepisy noBuHEH OBMexXyBaTMCh i 3aNULUKOBOK MILHICTIO BULLE MONEpenHLOro HanpyxeHHs. Lo
BENNHMHY MOXHA BU3HAUWUTW, NPUMYCTUBLLY, L0 NOYATKOBA TOYKa 3aNEXHOCTI "HanpyxeHHsa-aedop-
maujii" Ans nonepeaHbo HanpyXeHoT apMaTypy 3MillieHa BHacniAoK BNAVBIB oNepeHbOoro HanpyXeHHS.

3.3.1.2 Kpuxxoro pyiiHyBaHHS enemeHTa MOXHa YHUKHYTU 33 A0NoMorow oaHoro abo AeKinbkox
HacTynHKUX METOAIB!

meToa A — 3abeanedyeHHs MiHiManbHOro apmMyBaHHs BignosiaHo 4o 8.2.1.1:

meToa B — 3acTocyBaHHsa nonepegHboro HanpyXeHHs apMaTtypu WnsxoMm 1l HaTAryBaHHA Ha ynopu;

meTog C - 3abeaneveHHs nerkoro 4oCTyny Ao nonepeaHbo HanpyXeHyX 3anisobeToHHUX enemMeHTiB
AN NepeBipkn | KOHTPON CTaHy apMaTypu HepYWHIBHUMWN MeToaamun abo cnocTepeXeHHaM;

12
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Metog D — 3abe3neyeHHs 06 EKTUBHUX LaHWX, WO NATBEPAXYIOTh HafilHICT pODOTU HanpyxeHoT
apmarypu,

MeTog, E — rapaHTyBaHHS TOro, WO Y pasi pyiHyBaHHA BHACMIAOK 36iNbLUEHHA HaBaHTaxeHHs abo
3MEHLLEHHS NIONEPeAHLOro HaNPyXEHHS Npy NMOBTOPIOBAHOMY CMOSTYYEHHI BNNWBIB Marume Miclie yTBo-
PEHHS TPILLMH [0 TOrO, Ik ByAe NEPEBNLLEHO rPaHUYHY HECYHY 3AATHICTb, 3 ypaxyBaHHsIM nepeposnoginy
MOMEHTY.

3.3.1.3 MonepegHe HanpyxeHHs y BinbLIOCTi BUNaakis nepeabadacTbcs Ak CnpusiTivea Ais, i npu
nepesipLii rPaHNYHOrO CTaHy HeoBXigHO 3acTocoBYBATW KOBWMILIEHT HALINHOCTI vp 4, . PoO3paxyHkosa
BENUYMHA NONEPeaHbOro HanpyXeHHs Moxe 6asyBaTiCh Ha CEPeAHbOMY 3HaYeHHi 3ycunb nonepep-
HbOrO HaMnpPyXeKHs.

BenuuunHa Yp fay IS AOBTOTPUBANMX i KOPOTKOTPMBANWX PO3PaxyHKOBUX BUNaakis popisHioe 1,0.
Lle 3HaueHHs Takox MoXe BUKOPUCTOBYBaTUCh NP NEPEBIpLi BTOMN.

3.3.1.4 Y pas3i nepe.ipkn CTINKOCTi 3ani306ETOHHNX KOHCTPYKUIA Npu 30BHILLHLOMY NonepesHboMY
HaNpyXeHHi, KON BOHO MoXe ByTW HEeCpUATNNBOK Aicio, HeobxinHO 3acTocoByBaTU Yp unfay - PEKO-
MEHA0BaHOI0 BENWNYMHOI NPU 3aranisHOMY PO3PaxyHKY € Yp yurey = 1,3

3.3.1.5 IMpm nepesipui MICLIEBMX BNAMBIB aHKEPYBaHHS MOMNEPEAHbO HaNpPyXeHUX Ny4Kis Ha ynopu
TaKOX BUKOPUCTOBYETBCS Yp sy - PEKOMEHAOBAHOIO BENUUNHOIO € Yp e, = 1,2,

3.3.2 Cuna nonepedHL020 HanNpyXeHHs Npu HamsAzyeaHHi
3.3.2.1 Cuna norepeaHbOro HanpyxeHHs, L0 NpUKNaaaeTbeca A0 apmatypu, P .., He NOBMHHA
- NepeBULLyBaTN BEINHAHY

Prax =Ap "G p,max: (3.23)
pe A,  —nnowa nepepisy NONEPeAHs0 HAMPYXeHoT apMaTypy;

C p.max™ MakcumanbHi HanpyXeHHs, NpUKNaaeHi 10 nonepefHbo HanpyXeHol apMaTypu, MeHLi
3 aox ~0,8-7,,860 0,9 f,q -

MaKCcMMaIibHe 3HaYeHHS CUMN HanpyXeHHs P ., Moxe 3binbuyeatnce Ao 0,95 -f,4 4, - A, (Hanpuk-
nap, AKWO mae Mmicue HenepeabayeHO BUCOKE TEpTs Npu 3HaYHiA No AOBXUHI KOHCTPYKLIT) 3a ymosH,
AKLLO AOMKPET A03BOSINE BUMIPIOBATH KiHLEBY BENUYNHY CUIN NONEPESHbOro HanpyXeHHs 3 TOYHICTIo
Aox5%. -

-3.3.2.2 B ycix sunagkax ans OyAb-siKOro Knacy apMaTtypu 3HaYeHHs o , NPUAMaI0TL HE MeHLLe
0,3fp0,1k.

3.3.3 O6MexeHHs HanpyxeHb y 6emoHi

0

3.3.3.1 Micuesomy TPiLLMHOYTBOPEHHIO i po3KkonioBaHH0 6eToHy HesnocepelHbO nig aHkepamu npu
nonepeaHbOMY HanpyXeHHi apMartypu Ha: HeToH MOxXHa 3anobiratv BiANOBIAHUMU KOHCTPYKTUBHUMU
saxogamu. '’ 2

3.3.3.2 MiuyHictb 6eToHy B MOMeHT npuknagaHHs abo nepefayi nonepefHbOro HamnpyXeHHs
MOBWHHa BYTU HEe MEHLLIOIO HiX MiHiManbHe 3Ha4YeHHs, BcTaHoBNeHe y 3.1.1.7. .

3.3.3.3 FKLL0 HanpyXeHHs B OKpeMmill apMaTypi NpUKNaaacTbes Kpokamm, HeobxiaHa MiLHICTL 6eToHy
Moxe OyTn 3HukeHa. MiHimanbHa MidHicTb £, (f) Y MOMEHT Yacy t nosuHHa ctaHoBuTM 50 % BIg
Heo6XiaHOT MILHOCTI 415 NOBHOIC HanpyXeHHs. 3Ha4YeHHA NonepeHbLOro HarpPYXeHHS 4Na MPOMDKKY MiX
MiHiMarnbHOW i HeobXiaHoW MiLHiICTIO BETOHY ANA AOBHOMO HANPYXEHHA MOXYTb BU3Ha4aTWCb iHTEp-
nonsuieto Mix 30 % i 100 % BenNUUNHOK NOBHOTO HaNPYXeHHS.

3.3.3.4 HanpyxeHHs cTUCKY Y 6ETOHI KOHCTPYKLUi, L0 BUHMKAKOTL BHACNIAOK A4il cunn nonepeaHLoro
HanpyXeHHs Ta iHWMX HaBaHTaXeHb, AKi NpUKnajeHi nig JYac HaTarysaHHs abo nepejasaHHa none-
penHLOro HanpyXeHHs, NOBUHHI 0OMEXYBaTUCL BENMYMHOK

o, <0,6f,(), (3.24)
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