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MNpeancnosue

1. PaspaboTtaH HayuHo-MccnenoBaTe/NbCKMM MPOEKTHO-KOHCTPYKTOPCKUM U TEXHOJIOTMYECKUM
MHCTUTYTOM 6eToHa W KenesobetoHa um. A.A. BosgeBa (HUUKB) - dunmanom &ryn "HUL
"Ctpoutenbcreo"”.

2. PEKOMEHA0BAH K YTBEPKAEHMIO U MPUMEHEHUIO KOHCTPYKTOpCKon cekumeit HTC HUMKB ot 30
OKTA6pna 2008 .

3. YtBepaeH v BBeAeH B gencteue [MpuKasom W.0. reHepanbHoro ampektopa Pryn "Hul,
"Crpoutensctso", Mpukas N 59 ot 31.03.2009.

4. BBegeH B3ameH PeKOmeHZauuii MO pacyeTy KenesobeTOHHbIX CBAWHbIX QYyHAAMEHTOB,
BO3BOAMMbIX Ha BEHHOMEP3/IbIX FPYHTAX, C Y4ETOM TEMMEPATYPHbIX U BNAXKHOCTHbIX BO3AENCTBUN.

BeeneHune

Hactoawwnin CsBog npaBun paspabotaH B  passutme CHull 52-01-2003 "BeToHHble u
Kene3obeToHHble KOHCTPYKUUK. OcHOBHbIe nonoxeHua" n CHuMM 2.02.04-88 "OcHoBaHUA U pyHAAMEHTbI
Ha BEYHOMEP3/IbIX rPyHTax".

Ob6bem CTPOUTENbCTBA 34aHMI U COOPYKEHUW PA3MYHOrO HasHayeHus M3 KenesobeToHa B
YC/IOBUAX XONI04HOIO KAMMaTa 3HauyMTeNbHO BO3pacTaeT. B TO e BpemMa NpaKTUKa NPOEKTUPOBAHMUA He
MMEET B CBOEM PACMOPANKEHUM LOKYMEHTA, rae 6b1amn 66l 06beANHEHbI OCHOBHbIE TPeBOBaHUA NO yyeTy
BMSAHUA XONIOAHOIO KAMMATA Ha PaboTy Kene30OETOHHbIX KOHCTPYKLMUA, HaXOOAWMXCA B TAMKE/bIX
YC/IOBUAX BEYHOMEP3/bIX TpyHTOB. CBOA MNpaBu/l  COAEPKMUT pPEKOMEHZALMM MO pacyety W
NPOEKTUPOBAHUIO KeNe30H6ETOHHbIX KOHCTPYKLUMIA C Yy4eTOM TemnepaTypHO-BAAXKHOCTHOTO pexKMma
XONOAHOTO KAMMATa U BEYHOMEP3/bIX FPYHTOB.

Csog, npaBun paspaboTaH A-pom TexH. Hayk A.®. MunosaHoBbim (HUMHKE um. A.A. F'Bo3geBa) u
KaHgMAaaTamu TexH. HayK B.E. KoHawem u I.U. BoHaapeHko (HUMOCN um. H.M. F'epceBaHoBa).

ABTOpbl BblpaxatoT 6onbwyto 6narogapHocTb J1.P. KanuvHMHOM 33 MOMOLLb, OKasaHHYL Npu
NOAroTOBKE PYKOMUCU K U3JaHUIO.

1. O6nacTb NpUMeHeHuA
Hactoawwmit CBoa npasun (ganee - C) pacnpocTpaHAETCA Ha NPOEKTUPOBaHME Kene306eTOHHbIX

KOHCTPYKLMI 30aHUIA U COOPYHKEHMIN Pa3/INYHOIO HazHauYeHUsa U3 TAXKeIoro 6eToHa, aKCNyaTUpPyemMbIX B
XON04HOM KNMMaTe M Ha BEYHOMEP3/IbIX FPYHTAX C yYETOM TEMMNEPATYPHO-BIA*KHOCTHOIO peXxunuma.



2. HopmaTuBHbIE CCbINKK

B HacTtoawem CBoae MNpaBUA MCNONb30BaHbl CCbIIKM Ha caeaylolme OCHOBHble HOPMaTUBHble
OOKYMEHTbI:

CHwuMN 2.01.07-85*. Harpy3Kku 1 Bo3aencTeus

CHwnM 2.02.01-83*. OcHOBaHMA 34aHMI U COOPYHKEHN

CHwuM 2.02.03-85. CealiHble GpyHOAMEHTDI

CHwuM 2.02.04-88. OcHOBaHMA 1 PyHAAMEHTbI Ha BEYHOMEP3/IbIX FPYHTAX

CHwuM 3.03.01-87. Hecywme n orpaxaatome KOHCTPYKLUUN

CHuMN 21-01-97*. MorkapHan 6e30nacHOCTb 34aHUI U COOPYKEHUN

CHuMN 23-01-99*. CtpouTenbHasa KAMMaToONOIMA

CHwnMN 23-02-2003. TennoBadA 3aLwwmTa 343aHUN

CHwuM 52-01-2003. BeToHHbIe U Kene306eTOHHbIe KOHCTPYKLUUKU. OCHOBHbIE NOJIOXKEHUSA

CM 50-102-2003. NMpoeKTUpOBaHUE N YCTPONCTBO CBalMHbIX GYHAAMEHTOB

CM 52-101-2003. beToHHbIEe U *Keie306eTOHHbIe KOHCTPYKLUMM 6e3 NpeaBapuUTe/IbHOro HanpaAXeHun
apmarypbl

CM 52-103-2007. Kene3o06eTOHHbIE MOHOJ/INTHbIE KOHCTPYKLUKN 34aHUI

FOCT 12.1.005-88. CCBT. Obuime caHUTapHO-TUrMeHnYeckne TpeboBaHUA K BO34yxXy pabouelt 30Hbl

FOCT 5781-82. Crtanb ropsyekaTtaHas AAa apMMUPOBAHUA Kene300eTOHHbIX KOHCTPYKUMNA.
TexHunuecKkne ycnosusa

FOCT 6727-80. MNpoBO/OKa M3 HU3KOYFNEpPOAUCTOM CTa/IM XONOAHOTAHYTAA ANA apMUPOBAHUA
Kene3006eTOHHbIX KOHCTPYKUMI. TEXHUYECKME YCNoBUSA

FOCT 10178-91. MopThaHALEeMEHT M WNAKONOPTAAHALEMEHT. TeXHU4YecKme ycnosma

FOCT 10884-94. Cranb apmaTypHasa TepPMOMEXAaHMYECKN YMPOYHEHHAn ANA Kenes3obeTOHHbIX
KOHCTPYKLMIA. TeXHUYECKMNe ycnoBus

FOCT 22266-94. LlemeHTbl cynbdaTocTolikne. TeXxHMYeckune ycnosums

FOCT 25100-95. I'pyHTbl. Knaccudumkaums

CTO 36554501-006-2006. MMpaBuna no obecneyeHU0 OFHECTOMKOCTM W OrHECOXPAaHHOCTU
ene3obeTOHHbIX KOHCTPYKLNIA

CTO 36554501-014-2008. HaperKHOCTb CTPOUTE/IbHbIX KOHCTPYKUWMN M OCHOBaHWN. OCHOBHble
NoNoXKeHuA

CTO AC4M 7-93. MpokaT nepuoanyeckoro npoduaa M3 apmaTypHoOM cTanu. Accoumaumn
YepmeTtcTaHgapTt

PykoBoacTBO Mo 6eTOHMpPOBaHMIO PYHAAMEHTOB M KOMMYHUKAUMIA B BEYHOMEP3/bIX FPYHTaX C
y4yeToM TBepAeHMa 6eToHa Npu oTpuLaTenbHbIX TemnepaTtypax. - M., 1982

PekomeHgaumu no HabnOAEHUIO 32 COCTOAHMEM FPYHTOB OCHOBAHMM 34aHUN U COOPYXKEHUN,
BO3BOAMMbIX Ha Be4HOMep3/bIX rpyHTax/HUUOCTH. - M., 1982

PekomeHZauMM no pacyeTy OETOHHbIX W Kene3obeTOHHbIX KOHCTPYKUMIN Ha W3MeHeHue
KAMMaTUYecKomn Temnepatypbl U BaaxHoctn/HUUKE. - M., 1991

PekomeHgaumMm no pacyeTy KOHCTPYKLMW KPYyNHONAHeNbHbIX 34aHWM Ha TemnepaTypHoO-
BNAXKHOCTHble Bo3genctena/UHUNCK. - M., 1983

PacyeT 1 NpoeKTUpoOBaHME OrpaxKaaowmnx KOHCTPYKLMI 3aaHni. CnpaBovHoe nocobue Kk CHuUM II-
3-79*/HUNCD. - M., 1990.

3. O6wwme yKasaHus

3.1. HactoAawumii CBoA NpaBui COAEPNKUT OOMNOJNHUTENbHbIE CBEAEHUSA NO pacyeTy BETOHHbIX U
ene3obeToHHbIX KOHCTPYKLUMA 30aHUIA U COOPYIKEHUI PasIMYHOrO Ha3HaYeHWUs, 3KCNIyaTUpyemblx B
XOJIOAHOM KnmaTte Poccum M Ha BEYHOMEP3AbIX FPYHTaX.

3.2. BbeToHHble U Kene300eTOHHbIE KOHCTPYKUMW [O0MXHbl ObiTb obecrneyeHbl Tpebyemoi
HaZEeXHOCTbIO OT BO3HMKHOBEHUS BCeX BWAOB NpPeAesbHbIX COCTOSHWUIA pPacyeTom C  Yy4yeTom
HebnaronpuATHOrO BO34ENCTBUA XONOAHOrO KaAmmarta. [lpu 3TOM  A0AXHbI  BbiTb  BbINOAHEHDI
TEXHONOrN4Yeckne TpeboBaHMA MPU U3TOTOBAEHUU KOHCTPYKLUMIM C y4eTOM BAMAHUA OTPULATENbHbIX



TEMMNepaTyp HapyXHOro Bo3ayxa W cobniogeHbl TpeboBaHMA MO 3IKCMAyaTaLMKM, OrHECTOMKOCTM WU
OFHECOXPAHHOCTM 34aHWN U COOPYXKEHWN, YCTaHAB/IMBAaeMble COOTBETCTBYHOLLMMU HOPMATUBHbLIMMU
OOKYMEHTaMu.

3.3. Hactoswwuin CBoa npaBuA PacnpoCTPaHAETCA Ha pacyeT Kene3obeTOHHbIX KOHCTPYKLWUi
OTan/MBaeMbIX U HEOTaMNMBAEMbIX 34aHUMA U COOPYIKEHUM, B TOM YMC/E KOHCTPYKLUIN HYNEBOrO LIMKAA,
BO3BOAMMbIX B XO/IOAHOM K/IMMATE U Ha BEHHOMEP3/IbIX FPYHTaX.

3.4, CeBepHas CcTpoUTENbHAaA KAMMmaTMyecKas 30Ha (puc. 3.1) noapasgenserca Ha Tpu
KAMMATUYECKMX palloHa € ycnoBmaAMKU: 1 - HaMMeHee CypoBbIMU; 2 - CypoBbIMU; 3 - Hanbonee cypoBbIMM
(tabn. 3.1).

1 - HameHee CypoBble YCN0BUS;
2 - cypoBble ycnosus; 3 - Hanbosee cyposble yCn0BusA

PucyHok 3.1. CxemaTnyecKasa KapTa paiOHMpPOBAHMA
CEeBEpHO CTPOUTENIbHO-KAMMATUYECKOM 30HbI (pekomeHayemas)

Tabnnua 3.1
KnmMaTude ckumi Temnepatypa, °C CyMMa CpenHUX
panoH CYTOUYHBIX
abcosTHas HamboJee HamboJee TeMIepaTyp 3a
MMHMMAaJIbHAS | XOJIOOHEIX CYTOK XOJIOOHOM nepron CO CpenHeln
oBeCcreuyeHHOCThIO NATUOHEBKU CYyTOUYHOM
ODeCredeHHOCTbBI TeMnepaTypou
BOo3Imyxa <= 8 °C
0,98 0,92 0,98 0,92
HaumeHnee -35 -28 -25 -25 -23 -743
CypOBBlE YCJIOBMSA -51 -43 -40 -38 -36 -2780
CypOBEHE YyCJIOBUS -45 -40 -39 -38 -36 -2138
-60 -53 -51 -51 -49 -5678
Hamubogee -54 -50 -49 -47 -46 -3199
CYpOBLIE YCIOBUSA =71 -63 -62 -62 -61 -7095
[lpumeuaHye. [lepBas CcTpoka - MakCMMallbHOEe 3HaudeHMe, BTopas CTpoKa -

MVHVMAJIbHOE 3Ha4YeHUEe.

3.5. PacuyeTHasa 3MMHAA TemnepaTypa HapyKHOro BO3AyXa [A/s pacyeTa XKenes3006eTOHHbIX
KOHCTPYKUMA MPUHMMAETCA Mo cpegHel TemnepaType Bo3ayxa Hambonee Xxo/i04HOW NATUAHEBKU B
3aBUCUMMOCTU OT pailoHa cTpouTenbcTsa cornacHo CHul 23-01.

3.6. PacyeTHas BNaXHOCTb HapyXHOro BO3A4yXa ONpeAendAeTrca Kak cpegHAA OTHOCUTEeNbHasnA
B/1TAXKHOCTb BO34yXa Hambosiee X0/104HOr0 MecALa B 3aBMCMMOCTM OT PaloHa CTPOUTENbCTBA COr1acHO
CHuM 23-01 (tabn. 1* n 2*).

3.7. BeyHOMep31biMU (MHOrONETHEMEP3/IbIMM) HA3bIBAKOTCA FPYHTbI, MMEIoLLINE OTPULLATENIbHYIO
WX HYy/IeBYIO TeMMNepaTypy, COAep KallMe B CBOEM COCTaBe sel U Haxodsawmeca B Mep3/0M COCTOAHUMU
He meHee Tpex seT. BeyHoMep3ble rPyHTbl NOAPA3AENAOT Ha TBEPAOMEpP3/ble, NAacTUYHOMEP3/ble U
cbinydyemep3ssble. BepxHsaa rpaHMuUa BEYHOMEP3/bIX TPYHTOB OnpeaenseTca rpaHnLen nx MakCMmaabHOro
Ce30HHOro OTTauBaHWA. BepxHUM cnoit rpyHTa, NoaBepraemblit CE30HHOMY OTTaMBaHWIO, Ha3blBaeTcA
aeatenbHbiM cnoem. MoLWHOCTb AeATeNIbHOrO C/1I0A B 3aBUCUMOCTM OT LUMPOTbI U 0COBEHHOCTEN rpyHTa
MOXeT cocTaBnaTtb o1 0,2 go 4,0 m.

3.8. BeyHomep3nble rPyHTbl B KayeCTBE OCHOBAHWI COOPYXKEHUA MOFYT MCMO/b30BaTbCA MO
nepBoMy NN BTOPOMY NPUHLUMNAM:

nepBblin NPUHUMM NpeaycMaTpPuUBaeT WUCNO/b30BaHME BEYHOMEP3/blX TPYHTOB OCHOBaHMA B
MepP3/10M COCTOAHMMN, COXPAaHAEMOM MPU CTPOUTENLCTBE M NPU IKCNAYyaTaLmu;



BTOPOM MPUHUMN NpPeaycMaTPUBAeT WCMNO/Ab30BaHWE BEYHOMEP3/bIX TPYHTOB OCHOBaHMA B
OTTanBLUEM COCTOAHUM KaK NPW CTPOUTENLCTBE, TaK M MPU IKCNIyaTaumm.

3.9. MpK M3MEHEeHUU TemnepaTypbl UM BAAKHOCTM HAPYKHOTO BO3AyXa B Kene306eTOHHbIX
KOHCTPYKLMSAX BO3HUKAIOT yCUNUA U AedopmaLmu. PacyeT kene30b6eToHHbIX KOHCTPYKLMI NPOU3BOAUTCA
Ha BO34eilCTBUE PacUYETHbIX TEMMNEPATYPbl U BAAKHOCTM.

Mof pacyeTHOM TemnepaTypol HapyKHOro BO34yXa MOHMMAETCA YCNOBHasA TemnepaTypa,
YYNTbIBAIOWAA COBMECTHbIE BO3AENCTBMA FOAOBLIX M CYTOUYHbIX KoMebaHWi TemnepaTypbl HApyKHOro
BO3JYXa M 3KBUBANEHTHbIX TEMNEPATYP CONHEYHOM pagnaumm (puc. 3.2).

PucyHok 3.2. CxemaTnyeckas KapTa KIMMaTMYeCcKoro
paioHNPOBaHMA ANA CTPOUTENbCTBA (pekomeHayemasn)

3a pacyeTHYH BNAXXHOCTb HapyXHOFo BO34yXa MPUHMMAETCA cpedHeMecsyHas OTHOCUTEsbHan
B/IAXKHOCTb BO3/4yXa BO B/IAXKHbIM Nepuog Hanbonee xo/04HOrO MecsALa M B Cyxon nepuog - Hanbonee
YKapKoro mecaua.

MpoaonbHbie ycunma n gebopmaLmm B ene3obeTOHHbIX KOHCTPYKLUMAX BbI3bIBAOTCA USMEHEHNEM
cpefHen TemnepaTypbl M BAAXKHOCTM cedeHus. Ycunma n gebopmaumm U3 MNAOCKOCTU KOHCTPYKLMUK
BO3HWKAIOT NPU U3MEHEHUWN Nepenaga TemnepaTypbl U BAAXKHOCTU MO TOAWMHE 31emeHTa. Pacyet Ha
BO34ENCTBME CpeAHer TemnepaTypbl M BAAXKHOCTM W nepenaga TemnepaTypbl W BAAXKHOCTM
npousBoamnTCcA pasgenbHo. [pn COBMECTHOM BO3AENCTBMWU CpedHen TemnepaTypbl U BAAXKHOCTU U
nepenaga TemnepaTtypbl U BAAXKHOCTU yCUAUa 1 gedpopmaumm anrebpanyeckm CyMMMPYHOTCA Ha OCHOBE
NPUHUMNA HE3aBMCMMOCTM AENCTBUA CUA.

3.10. PacuyeT npousBogMTCs Ha Hambonee HebNaronpusTHbIE COYETAHMA NETHEN U 3MMHEN
TEMMepaTypbl U BAAXKHOCTU, KOTOPbie MOTYT ObITb Kak B Mepuog CTPOMTENbCTBA, TaK UM B Mepuos
3KCNAyaTauMmn KOHCTPYKLUK. B nepmog cTpomTensCcTea pacyeT NpomM3BOAMTCA KaK AN HEOTANIMBAEMbIX
34aHui. B nepmog aKkcnayaTaumm pacyeT Be4eTca Ha COBMECTHOE BO34eMCTBUE TeMmnepaTypbl, CONHEYHOM
paanaLmn, BAaXKHOCTU U ycagKm 6eToHa npu nx HebAaronpmuATHOM COYETaHUMN.

3.11. B 3KcnayaTauMOHHbIA NEepUo pPacCMaTPUBAIOT ABE pacyeTHble cTagun paboTbl CTaTUYECKU
HeonpeaeMMOM Kene306eTOHHOM KOHCTPYKUMMK:

nepeas cTaguMa - NepBOe 3aMOpa*kMBaHMEe [0 pPacCYeTHOM 3MMHel TemnepaTypbl 6eToHa
KOHCTPYKLMW NPU KPaTKOBPEMEHHOW HarpysKe;
BTOpas CcTagua - [OJUTe/IbHOEe MOoMnepeMeHHOe 3amopakMBaHue W OoTTauBaHWe npu

NPOAO/IKMUTENIbHOM AENCTBMU HAarpy3Ku.

Mpy NepBoM 3aMOpPaXKMBaHMU BO3HMKAIOT HaubobluMe YCUAMA OT BO3AENCTBMA TemnepaTypbl U
BAAXXHOCTU BO3Ayxa. [lpM ANUTENbHOM MOMEepeMeHHOM 3aMOpaXMBaHMM W OTTamBaHMM OeToHa
MPOMUCXOAUT CHUMKEHME MPOYHOCTU U KECTKOCTM Kene306eTOHHbIX 3/1IEMEHTOB, YMEHbLUEHWE YCUANIA 1
yBenandyeHve pedpopmaumii oT TemnepaTypHO-BAAKHOCTHbIX BO3AEMCTBMI M OT NPOAO/NKUTENBHOMO
AENCTBUA HarpysKu.

PacueT cTaTMyecku onpegeMmblX Kene3obeToHHbIX KOHCTPYKUMIA cieayeT Npou3BOAUTb TObKO
Ha ANuTeNbHOEe NepemMeHHOe 3aMOpPaXkKMBaHME M OTTaMBaHME U NPOAO/IKUTENIbHOE AeNCTBME HArpy3Ku.

3.12. PacyeTHYIO 31MHIO0 TemnepaTtypy 6eToHa AonycKaeTca NPUHUMATL OAMHAKOBOMW MO BCEMY
nonepeyHoMy CEYEHUIO KeNe30H6eTOHHOM KOHCTPYKUMKU B OTKPbLITbIX COOPYMKEHWUAX, HEOTanAMBAaEMbIX
3[aHUAX U B OTaN/NMBAEMbIX 343aHUAX B NePUOL CTPOUTENLCTBA, a TaKkKe B PyHOAAMeHTax (06BA30UYHbIX
6anKax), pocTBepKax, NPOroHax M B BEPXHEW YacTu CBall, HAaXOAAWENCA HAZ NOBEPXHOCTbIO rPpyHTa. B
HWKHEWM 4YacTM CBal, HAxoA4ALleMcA B MepP3/NIOM TPYHTE, pacyeTHas 3MMHAS TemnepaTypa 6HeToHa
NPUMHUMMAETCA PaBHOM pacyeTHOW 3UMHeN TemnepaType rpyHTa Ha rnybuHe 0,5 M OT NOBEPXHOCTY.

Tabanua 3.2
KnumaTmuueckue | KnumaTuueckume CpeﬂHeMec;{qHaH CpeI[HF[FI Cpe):[HeMec,qua,q CpenHeMecquaq
PaMOHEL IOIPAaVIOHE TeMneparypa CKOpPOCTH TeMneparypa OTHOCUTEJIbHASA
BO3OyXa B BeTpa 3a BO3IOyXa B BJIAXHOCTbBb

aueape, °C TPU BUMHUX uione, °C BO3IOyXa B



Mecsdaua, M/c upoie, %
I IA Or -32 u HMXe - Or +4 mo +19 -
IB OrT -28 U HUXE 5 u Bojee Or 0 mo +13 Bosee 75
IB Or -14 mo -28 - Or +12 mo +21 -
T Or -14 mo -28 5 u Bojee Or 0 mo +14 Bosee 75
iy Or -14 mo -32 - Or +10 mo +20 -
II IIA Or -4 §mo -14 5 u bojyee Or +8 mo +12 Bojiee 75
IIB Or -3 mo -5 5 u Bomee |OT +12 mo +21 Bojiee 75
IIB Or -4 pmo -14 - Or +12 mo +21 -
IIr Or -5 mo -14 5 u Bomee |OT +12 mo +21 Bojiee 75
IIT ITIA Or -14 mo -20 - Or +21 mo +25 -
IIIB Or -5 mo +2 - Or +21 mo +25 -
IIIB Or -5 mo -14 - Or +21 mo +25 -
[IpuMeuaHuKe . KnrMaTude ckmum nonpaloH I xapaKTepusyeTcsa NIPOOOJIXUTEJIEHOCTHI

XOJIOOHOTO Heproda Toda (CO CpeIHell CyTOUHOM TeMIepaTypol Bos3myxa Huxe 0 °C) 190 nuein
B rTomy u OoJee.




3.13. ene3ob6eTOHHblE KOHCTPYKLUMUM B 3aBUCMMOCTH OT YCNOBUI IKCMIyaTaLumn No4pas3aenatoTcs Ha:

a) HaA3eMHble }Kene306eTOHHbIe KOHCTPYKUMK, pacnoaratowmecs sbie otMeTky 0,5 M HaZ AHEBHOM MOBEPXHOCTLIO MPYHTA U 3aLlMLLEHHbIE OT aTMOChEePHbIX
0CagKOB, a TaK¥Ke MNoABepralolmMecs BO3AENCTBMIO aTMOCPEPHbIX OCaAKOB, BETPa, COMHEYHON paguauuu, U3MEHEHWI0 TemnepaTypbl BO3ayxa, AeNCTBUIO
KanuansapHoro nogcoca Baaru;

6) kene3obeToHHbIe KOHCTPYKLMMU, Haxogalmecsa H1Ke oTmMeTkM 0,5 M Hag, AHEBHOWM NOBEPXHOCTHI0 3€MJIU M Ha 1,2 M HUKe YPOBHSA 3€M/IUN - B 30HE CE30HHOTO
OTTaMBaHMUA rPyHTa (B AeATenbHOM cnoe). BeTOH B 3TOM 30He MoABepraeTcas NepemMeHHOMY 3aMOpParKMBAHUIO M OTTaMBAaHWUIO B BOAOHACBILLEHHOM COCTOAHWM.
Hanbonee MHTEHCUBHO 3TO NPOUCXOAUT HUKE YPOBHA AHEBHOM NMOBEPXHOCTU FPYHTA, a TaK}Ke Ha rpaHuue "ce3oHHO-3amMep3atoLLnii CI0M - BEYHOMEP3/IbIN FPyHT",
rae HakanauMBaloTCa BoAbl, cogepiKallume conu;

B) *Ke1e306eTOHHbIE KOHCTPYKL MU, HAXOAALLMECA HUXKE FYOUHbI CE30HHOTO NPOMEP3aHus, rae He NPOSABAAETCA BMAHME CE30HHbIX KolebaHui TemnepaTyp,
HE UCNbITbIBAOT 3HAYMTE/bHbIX TEMMNEPATYPHO-B/aXKHOCTHbIX BO3A4EWCTBUIA OKPY»KatoLLei cpebl;

r) »ene3obeToHHble KOHCTPYKUMK Ha r1ybuHe 6onee 10 m, HaxoaalmMecsa B 30He CTabu/bHbIX Temneparyp.

4. Matepuanbl ans KenesobeToHHbIX KOHCTPYKLUM
beTtoH

4.1. Onn xene3o06eTOHHbIX KOHCTPYKLMUM, COOPYKAEMbIX B XOJI0O4HOM KMMATE U Ha BEYHOMEP3JIbIX FPYHTaX, CeAyeT NPUMEHSTb TAXKeNblli 6eTOH co cpeaHel
nAoTHOCTbIO 2200 - 2500 Kr/m3, KOTOPbIM B 3aBUCUMOCTM OT YCN0BUIA paboTbl oTBevaeT TpeboBaHUAM MO NMPOYHOCTU, MOPO30CTOMKOCTU U BOAOHEMNPOHNLLAEMOCTH,
N3M10XKeHHbIM B Tabn. 4.1.

Tabnuua 4.1
MUWHMManNbHbIEe MapKn
Ycnosus paboTbl KOHCTPYKLIUK
6eToHa
MuHUManbH
Mpynna bl KNacc Muknmans
Py PacueTHan 6 o Hoe
KOHCT TOHa N
oHe Py 3UMHAA erornano no BO34yXOBOB
Kumun XapaKTepMCTMKa NPOYHOCTHU BO4OHENPO
Temnepatypa MOpPO30CTO neyenue, %
pernma paboThbl Ha cKaTme B | . HMLAEeMOCT
HapPY»XHOTo nKkoctu F
nw
BO3A4yXxa
1 enesobeToHHble Hu»xe muHyc 35 400 10 4
KOHCTPYKLUMN, 40 °C




pPacrnonoXeHHble B Hwnxe mnHyc 30 200 8 4
Ce30HHO-0TTaMBaOLWEM 20°C po
CNloe rpyHTa U MmunHyc 40 °C
noasepratowimecs BK/HOUYNTESIBHO
nonepemeHHomy
3aMOPa*KMBaAHUIO U
OTTaMBaHUIO B
BOAOHACbILLEHHOM
COCTOSIHUU
2 HazemHble Hwuxe mnHyc 30 200 8 4
ene3obeToHHble 40 °C
KOHCTPYKLUMW,
noasepratowmecs Hu»xe muHyc 25 150 6 4
BO3/4elCTBUIO 20°Cpo
aTmocdepHbix ocagkos | MuHYc 40 °C
M nonepemeHHoOMy BKJHOUYNTENIBHO
3aMOPa*KMBAHUIO U
OTTaMBaHUIO
3 enesobeToHHble Hu»xe muHyc 25 150 6 -
KOHCTPYKLUMN, 40 °C
3alLULLEHHblE OT
aTMochepHbIX ocaakos | HWKe MUHYC 25 150 6 -
W noasepratowuecs 20°Cpno
3aMOpaXKMBaHMIO U MuHyc 40 °C
OTTavBaHMIO BKJKOUYNTENIBHO

MpumeyaHua. 1. PacueTHaa 3MMHAA TemnepaTypa Hapy»KHOro Bo3gyxa NPMHUMAETCs coraacHo n. 3.5.

2. MapKuM NoO MOPO30CTOMKOCTM M BOAOHEMNPOHMLAEMOCTM ANA KOHCTPYKLMIA BOAOCHAGKEHUA U
KaHanusauuMm, a TaKKe Ana CcBall M cBal-o60N04YeK cnefyeT HasHauyaTb cornacHo TpeboBaHWAM
COOTBETCTBYIOLMX HOPMATUBHBIX LLOKYMEHTOB.

4.2. 3amopaxkuneaHue 6eToHa 40 NPMOBPETEHNA MM YKasaHHbIX B Tab. 4.1 CBOMCTB He AonycKaeTcA.




Mpu 3TOM B 06A3aTENIBHOM NOPSAAKE A0MKHbI CO6/1104aTbCA 0COOEHHOCTM NPOU3BOACTBA OETOHHbIX PAabOT B 3MMHMX YCI0BUAX M B 30HE BEYHOMEP3/bIX TPYHTOB
cornacHo CHuI 3.03.01.
[na npurotoBneHmnn 6E€TOHHbIX CMecei ¢ NPOTUBOMOPO3HbIMU, BO3AYXOBOBNEKAOLWMMU U MUKPOTra3o0bpasyowmmmn 4obaBkamm peKoMeHAYeTCs NPUMEHATb

NopTNAaHALUEMEHT C COAEP!KaHUEM C25 255% y C3A <8% , yaosnetsoparowmn TpebosaHmam FOCT 10178, mnm cynbdPaToCTOMKUIM MOPTAAHALEMEHT,
yaosnetsopsaowmin TpebosaHnam FOCT 22266. Pacxon uemeHTa He 6onee 450 Kr/m3 ¢ BOAOLEMEHTHbIM OTHOWEeHMeM He 6onee 0,5 ana 6eToHoB Knaccos B20 -
B30; 0,45 - gna 6etoHoB B35 - B45 1 0,4 - ana 6etoHoB B50 - B60. PekomeHAayeTcs TaKyKe NPUMEHATb WaakonopTaaHauemeHT mapok 400 1 500, yaosneTsopaAoLWwmii
FOCT 10178. MuHumanbHoe Bo3ayxososneveHune 4%.

4.3. inna *kene306eTOHHbIX KOHCTPYKLUNI pEKOMEHAYETCA NPUMEHATb Knacc 6eToHa No NPOYHOCTM Ha CXKaTue He Huxe B25.

4.4. PacyeTHble CONpPOTMBAEHMA BETOHa B 3aBUCMMOCTM OT ero Knacca npuHmumatot no CMN 52-101. PacyeTHble 3Ha4YeHMA CONPOTMBAEHNA BETOHA CKaTUIo Rb

YMHOXat0TCA Ha KoadpdULMeHT ycnosusa paboTsl /p . Npu BO3AENCTBMU HU3KOM TemnepaTypbl 3HaYeHne KoapduumeHTa /b NpuHUMaloT no Taban. 4.2.

Tabnvua 4.2
YciyoBusa T'pynna 3HaueHUsa KoabdmuMeHTa IaMMa I[IPU pPacyeTHOMU
PaboTE KOHCTPYKUUN b
no Tabn. 4.1 3uMHelM Temmnepatype, °C
-20 -40 -60
[lepBOE 1 1,8 2,1 2,4
3aMopaxuBaHue
2 1,5 1,7 1,9
3 1,2 1,3 1,4
[lepeMeHHOE 1 0,75 0,70 0,65
3aMopaxuBaHue
M OTTamMBaHUE 2 0,80 0,75 0,70
3 0,85 0,80 0,75
IpuMmeuaHue. [Jig IIPOMEXYyTOUHBIX SHAUEHUM PacyeTHOM BMMHEM TeMIepaTyprl
3HaueHUe kKo2ddulMeHTa IaMMa OlIpeleligdeTCs MHTEePIHOoJISaLuel.
b




4.5. PacuyeTHble 3HAYE€HMA CONPOTUBAEHMA BETOHA PACTAXKEHUIO Rbt npu pacyeTe Ha NepBOe 3aMOpPaAXKUBAHNE YMHOXKAIOT Ha KOIDDULMEHT YyCNOBUIA paboTbl
6eToHa

Yo =117y, (4.2)
MU Npu pacyeTe Ha nepemeHHOEe 3aMopa*KMBaHMe-OoTTanBaHUe - Ha KOSCI)d)VILI,VIEHT

Yo = 0,97, . (4.2)

4.6. 3HayeHne moay/iA YyNpyrocty 6eToHa Npu CKaTUK U PaCTANKEHUU Eb npuHumatot no CIM 52-101.

4.7. Mpu pacyeTe CTaTUYECKM HEOMNPEAENMMbIX KOHCTPYKUMIM Ha KpaTKOBPEMeHHOe AeMCTBME HArpy3ku Npu NepBom 3amMoparkMBaHWW 6eToHa Hava/bHbIN
MOZY/b yNpyroctn 6eToHa pekomeHAyeTca onpeaensats no ¢opmyne

Ex=E, 5. (a3)

KoappuuneHt By , YYUTbIBAIOWMNI yBEIMYEHME MOAYNS YNPYTrocT 6eToHa NP NePBOM 3aMOpaXkMBaHMK, onpeaensatoT no Tabn. 4.3.

Tabnuua 4.3
T'pynna 3HaueHMe koabdmuMeHTa OeTa B pacdeTe Ha IIepBoe
KOHCTPYKUUM b
no Tabmn. 4.1 3aMoOpaxmrBaHMe NPU PacCUYeTHOM 3MMHeM Temnepartype, -C
-20 -40 -60
1 1,1 1,3 1,3
2 1,3 1,4 1,5
3 1,5 1,6 1,7
[IpuMmedaHre. g NPOMEXYyTOUHBIX SHAYEHMM PacdeTHOM 3MMHEM TeMIepaTypr
3HaueHusa OeTa OoNpenesifioTCsa MHTEPIOJSLUMeN .




4.8. OTHocuTenbHble pedopmaumm 6GeToHa npu CKaTUM B 33aBUCMMOCTM OT pPACYETHOM 3MMHEN TemnepaTypbl MNPW 3aMOpPa*KMBAHUM 6GeToHa U

HENpPOAO/IKUTENIbHOM Harpy»KeHuu npusegeHbl B Tabn. 4.4 n npyu nepemMeHHOM 3aMOpPaXKMBaAHMM U OTTauBaHUM 6eToHa M NPOAOJIKUTENIbHOM AENCTBUM HATrPy3Ku
JaHbl B Tabn. 4.5.

T'pynmna PacueTHas OTHOCHUTeNbHasa mebopmauysa OeToHa NPU CXATUU
KOHCTPYKLMN 3UMHS A OT HENPONOJIXMUTEJIbHOT'O HaTPyXeHMS [IPpM 3aMOopaXuBaHUU
no Tabi. TeMIepaTypa,
4.1 °C -4 -4 -4
BIICUJIOH x 10 SIICUJIOH x 10 BIICUJIOH x 10
b0 b2 bl, red
1 -20 26 41 20
-40, -60 30 50 22
2 -20 24 39 18
-40, -60 28 47 20
3 -20 22 37 16
-40, -60 26 44 18
T'pynmna PacueTHas OTHOCHUTeNbHasa mebopmaurs OeToHa NPU CXATUU
KOHCTPYKLMM 3UMHS A OT MNPOIOJIXUTEJILHOTO HAT'PYXEHMs [IPU [IepPeMeHHOM
no Tabi. TeMmreparypa, 3aMOPaXMBAHUM M OTTAWBAHUU
4.1 °C
-4 -4 -4
3ICUJIOH x 10 BIICUJIOH x 10 BIICUJIOH x 10
b0 b2 bl, red
1 -20 35 55 25
-40, -60 45 65 35
2 -20 30 50 20

Tabnuua 4.4

Tabnunua 4.5



-40, -60 40 60 30

3 -20 25 45 15
-40, -60 35 55 25

4.9. MNpv NPOAONKUTENbHOM AENCTBMM HArpy3KM B YCIOBMAX NEPEMEHHOIO OTTaMBaHNA-3aMOPaXKMBaHMUA 3HAYEHNA HayabHOro moayna gedopmaumnii betoHa
onpeaensioT no cieayouein popmyne:

E,.=E, /(1 —¢,), (4.4)

rae Po.cr - koadpdMUMEHT Non3yyecTn 6eToHa, KOTOPbIN NPY NEPEMEHHOM 3aMOPaXKMBAHUM M OTTaMBaHUM NPUHUMAIOT MO Taba. 4.6.

Tabnunua 4.6

T'pynna 3HaueHMre KOo»0OMUMeHTa noJal3ydecTu OeToHa o¢u Ipu pacueTe
KOHCTPYKLUN b,cr

no TabJ. Ha IJIMTEJIbHOE HNeVCTBME HAaTPYy3KM U [IePEeMEHHOT'O 3aMOpaXMBaHUSA
4.1 ¥ OTTaMBaHMUA INPU KJjlacce OeTOoHa

B20 B25 B30 B35 B40 B45 B50 B55 B60

1 7,0 6,0 5,2 4,8 4,4 3,8 3,2 2,8 2,6

2 4,1 3,6 2,8 2,5 2,2 2,0 1,9 1,8 1,7

3 2,5 2,2 2,0 1,8 1,6 1,5 1,4 1,3 1,2

4.10. MNpwu pacyeTe *Kene306eTOHHbIX 3/1eMeHTOB No AePOopPMaLMOHHON MOAENN UCMO/b3YIOT AMarpaMmbl COCTOAHUA 6eToHa. B KauecTBe pacyeTHbIX AMarpamm
COCTOAHUA 6eTOHa, onpeaenAoWmX CBA3b MEXAY HaNPAXKEHUAMU U OTHOCUTEbHBIMKU AedopMaumamn, NPUHUMAIOT TPEXIMHENHYIo (Npu pacyeTe 0b6pasoBaHms
TPEeLMH) U ABYXAUHENHYIO Anarpammbl (puc. 4.1).
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6)
a - TpexNMHelHas; 6 - AByXnuHelHas;
1-npu 20 °C; 2 - npm 3aMOpaKUBaHUK;

3- npu nonepeMmeHHOM 3aMOopa*XMBaH N OTTaUBaHUN

PucyHoK 4.1. lnarpammbl COCTOAHMA CKATOro 6eToHa

4.11. Mpu TpexauHelHoW auarpamme (puc. 4.1 a) ckumalolwme HanpsxeHua 6etoHa Op B

3aBUCUMOCTU OT OTHOCUTENbHBIX AedpopmaLnii ykopoueHnsa 6etoHa €, onpeaensatoT no popmynam
npn 0< 6, <&,

oy = En&y ; (4.5)
npu o1 S & S &g

Opi | € €1 |, Oni

Ry. (a6
Ry Jéo—6n R, ;(4.6)

npu Epo S Ep < &y
Oy = Rb .(4.7)
3HaueHua HanpsxkeHnua Op; npuHUMatoT
Gbl = O,6Rb . (4.3)

3HauyeHua OTHOCUTENbHbIX Aedopmaunii €p NPUHUMAIOT

£y = oL (4.9)
b1 — . .
Ebt

4.12. Mpu ABYXAMHENHOW AMarpamme CKUMalolee HanpsxeHve 6GeToHa B 3aBMCMMOCTM OT

oTHOCUTENbHbIX Aedopmaumii €y onpeaensaoT no Gopmynam

npu 0= & < &) req

Oy = Ep rea & ; (4.10)
npu Ebired = €p = Epy

o, =R, . (4.11)

3HauyeHWe NpuBeaEeHHOro MoAyA ynpyroctu 6eToHa Eb,red NPUHUMAIOT



R
E  =—2b
bred = (4.12)
bl,red

4.13. 3HayeHns KoadouumeHTa nonepeyHon aedopmaumnm b6eToHa LOMNyCKaeTcAa NPUHUMATDL NpU
oTpULaTenbHOM Temnepatype 4o -40 °C Vop = 0,23 npu -60 °C Vop = 0,25

4.14. TemnepatypHble gedopmauumn 6eToHa NpU BO3AENCTBUM HU3KOM TemMnepaTypbl B OCHOBHOM
3aBMCAT OT ero BAAXKHOCTU. Mpn NOHMKeHUN TemnepaTypbl 40 -20 °C npomncxoauT CoKpaLleHMe maTpuLbl
6eToHa, U Boga B 6OOsbWIMX MOpPax HayMHaeT 3ameps3aTb. 3ameps3aHWe BOAbl COMPOBOXKAAETCA
yBesimyeHmem obbvema. MNpu ganbHelrwem NoHUKeHUU TemnepaTypbl 4o -40 °C n -60 °C Boga 3amep3aeT
BO BCeX Mopax, M fied, Npoxoas nATb $a3 CBOEro COCTOAHWSA, yBen4YMBaeTca B obbeme M co3gaeT Ha
maTpuuy 6eToHa 6osblioe AaBneHWe, U NPOUCXOAUT HEKOTOpoe yBesndeHwe obbema beToHa. Yem
6o/ibllie BAaXXHOCTb 6eToHa, TemM 6o/blle NMPOUCXOAUT yBenndyeHue obbema 6etoHa, U KoappuumneHT
TemnepaTtypHoi gedopmaunm yseanymsaeTtcs.

4.15. MNMpwu nosblweHun TemnepaTypbl ¢ -60 °C o -20 °C nponcxoamT 4ONONHUTENbHOE pacllMpeHme
NbAa, NOABNAOTCA TPELLMHbI B MaTpuLe 6eToHa, 1 6eTOH AONONHUTENIbHO YBEIMYMBAET CBOU Pa3Mepbl.

BeToH Ha NopTAAHALEMEHTE HOPMAJIbHOM BAAXHOCTM 2 - 3% KaK npu 3amopaxkmsanumn o -20 °C,
TaK 1 Npu OTTanBaHUU MMeeT HanbobLIKUIA OTpULATE/IbHBIN KO3dPULMEHT TemnepaTypHoI gedbopmaumm
(KpmBasa 3 Ha puc. 4.2). beToH BAAXXHOCTbIO 3,5 - 4,5% nMmeeT MeHbLINI OTpULATENbHbIA KO3GDULUEHT

TemnepaTypHol aepopmaummn (Kpmsasa 2) Npu 3aMep3aHim U NONOKUTENbHbIN KoapduumeHt X npu
OTTaMBaHUKU. Y 6eToHa, HaxoAsaLWerocs B BOAOHACHILWLEHHOM COCTOAHUM BAAXKHOCTbIO 5 - 8%, Aarke npu

3amopakmsaHum o -60 °C KoaddpuumeHT Xy MMeeT NONOKUTENbHOE 3HaYEeHME M NPU OTTanBaHMM OH
ewe ysenumumsaetcs (kpueas 1). KoadpoduumeHTbl TemnepaTypHoh aedopmaumm ana 6etoHa Ha
LWAKONOPTAQHAULEMEHTE NpmuBeAeHbl Ha puc. 4.3.

o, 1076/°C
12

=
~12
17, °C —60 40 =20 0 20
MpY 3aMOPAKMBAHUMK; - - - - PU OTTaUBAHWUW;

1, 2, 3 - ycnoBus paboTbl KOHCTPYKLMKM No Tabn. 4.1

-6 /0
[ins 6eToHa c KapboHaTHbIM 3anonHuTenem Hyy; 107 /°C



-6
npuaumatot Ha 1-107° /°C meHbLue no abcontoTHOMY 3HaueHUIo

PucyHok 4.2. KoapodunumeHT TemnepatypHoit gedopmaumnm
6eToOHa Ha NOPT/NAHALEMEHTE C CUIMKATHbIM 3aN0JHUTENEM
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Npun 3amMmopa*XmMBaHUK, - - - - Npn OTTaMBaHUU;

1, 2, 3 - ycnoBuA paboTbl KOHCTPYKLUMM No Taba. 4.1
-6
[lna 6eToHa c KapboHaTHbIM 3anonHuTenem Xy, 107 /°C

-6
npunumatot Ha 1:107° /°C meHbLie no abcontoTHOMY 3HaYEHMIO

PucyHok 4.3. KoaddunumneHT TemnepatypHon gepopmaumm
6eToHa Ha LWaKoNopTAaHALLEMEHTE C CUIMKATHBIM 3aM0NHUTENEM

4.16. Hanbonbluyto BIaXKHOCTb HETOH MMEeeT HeNocpeACTBEHHO NOC/E U3rOTOBIEHUA KOHCTPYKLUM,
3aTEM OH BbICbIXaeT [0 pPaBHOBECHOM BAAXXHOCTU C OKpyXKawuwein cpenon. BbicbixaHne 6eToHa
COMpoBOXKAaeTca passutMem gedopmaumii ycaakm OeToHa. PacyeTHble npegesibHble 3HayYeHusA

fedpopmaumin ycagkmn 6etona €cs gaHbl B Tabn. 4.7.

Tabavua 4.7
-6
BiaxHoCTb [IpenesibHEEe medopMalMy yCanky DIICUIIOH x 10 BeToHa
BO3IOyXa, 9%, cs
HamboJiee CyxXOT'O| C OcCamkoM¥M CTaHIApPTHOI'O KOHyca 3 — 8 CM IJjid KOHCTPYKLMUM,

MecC4dlla paﬁOHa He BallMIeHHBEIX OT BO3IOEMCTBMUSA COJIHEUHOM panonaunm,



CTPOUTEJNIECTBA B BaBUCHMMOCTM OT h ;, CM
red

3,5 5 10 20 50 100 n ©onee

40 680 600 500 440 400 370

60 580 500 400 340 300 260

75 500 420 320 260 220 180

90 430 340 240 190 170 170
Ipumeuanus. 1. 8 KOHCTPYKLMM, BalMUIIEHHBX OT BO3OEMCTBMUSA COJIHEUHOM

pamMauuyu, 3HadeHus nedopmMalumy ycanky yMHoOxawoT Ha 0,85.

2. 3BHaueHusa

nedopmMaL

ocagke CTaHIOaApTHOI'O KOHYCa,

u 6oJee.

YCaIoKM npn IIOOBVMXHOCTU

OeTOHHOM CMEeCHu IO
cM, yMmHOxawT Ha 1,1 mpm 9 - 14 m 1,25 opu 15




4.17. NpuBeaeHHaA BbICOTa CeYEHUA d/1IeMeHTa hred XapaKTepnsyetr MmaCCMBHOCTb KOHCTPYKUMUUN U paBHa nNaowaan nonepeyHoro ce4vyeHuA, AeI'IeHHOVI Ha

NOJIOBUHY NEPUMETPA OTKPBITOTO A1 BbiCbIXaHWA B6eToHa.
4.18. MNpun yBENMYEHUN BNAXKHOCTU OKPYXKAIOLWLEN cpeabl NpomucxoamT HabyxaHune 6eToHa. KoadpduumneHT nAnHenHoro HabyxaHma 6eToHa NPUHUMAKOT PaBHbIM

a, =5-10"(mMm/MmM)/(r/T) .
ApmaTypa

4.19. Npyn Ha3HAYeHMM KNACCOB M BUA0B apMaTypbl 415 Kene306eTOHHbIX KOHCTPYKLUMIA, paboTatowmx npm BO3LENCTBUM HUSKUX KIMMATUYECKUX TEMNEepaTyp
(npepnoxenune C.A. MapataHa, HUIMXKB), cneayeT yunTbiBaTh CAeayioLLee X BO3MOMKHOE BIAHME Ha CBOWCTBA CTaau:

- NOBbILIEHME BEPOATHOCTM BO3SHUKHOBEHUA XPYMNKUX PaspyLLUEeHUIA BCAeACTBUE BO3AENCTBMA HArpeBa NpM CBapKe apmaTypbl, B 0COBEHHOCTU B COMETAHUU C
AVHAMMYECKOM M MHOTFOKPATHO NOBTOPSIOLLENCA HArPy3KOM, a TaKKe B 3aBUCMMOCTU OT COAEPKAHMA B CTaIW YIAepoaa U ErnpytoLLnx 31eMeHTOB M ocobeHHocCTel
TEXHOJ/IOTUM U3rOTOBIEHUA apMaTypbl;

- UI3MEeHeHMne guarpammbl AedopMUPOBaHMA apMaTypbl, Bblpakatoweeca B BO3MOXHOM YBE/IMYEHMM Npeaena TEKYHeCcTM U MOAYNA YIPYroCTH, a TaKXkKe B
YMEHbLUEHUM NNACTUYHOCTU.

4.20. B ycnoBuaAx X0N04HOMO KAMMATA ciefyeT NPUMEHATb CAeAyoWyo CTalbHY0 apMaTypy, OTBeYatoLyo TpeboBaHMAM rocyAapCTBEHHbIX CTAHAAPTOB M
TEXHUYECKUX YCNOBUIA:

- ropAYeKaTaHyto rnagkyto knacca A240 (A-1) no TOCT 5781,

- ropAYeKaTaHyto KONbLLEBOro nepuoanyeckoro npodpuns knaccos A300 (A-11), A400 (A-1Il) no FOCT 5781;

- TEPMOMEXAHNYECKUN YNPOUYHEHHYI0 cepnoBuaHoro npoduns knaccos A500C no CTO ACHM 7-93, TY 14-1-5254-94 n apyrnm TEXHUYECKMUM YCNOBUAM;

- TEPMOMEXAHNYECKM YMPOUYHEHHYHIO M ropAYeKaTaHyto cepnosuaHoro npoduna knacca A500C no FOCT P 52544;

- xonogHoAepopMMPOBAHHYIO BOSIOYEHMEM C MOCAEAYIOLWEN HAaKAaTKON nepuoauyeckoro npoduna Knacca Bp-l no FOCT 6727;

- XonoaHoaebopMUpPOBaHHYO NPOKATKOM Nnepuogmyeckoro npoduna knacca B500C no NOCT P 52544,

MpenmyLLecTBEHHO PEKOMEHAYETCA NPUMEHATb aPMaTypy C rapaHTMel yaAapHON BA3KOCTU CEBEPHOIO UCMNONHEHUA ropaYvekaTaHyto Kaacca Ac300 (Ac-ll) no
FOCT 5781 n TepmomexaHn4ecku ynpoyHeHHyto Knacca Ac500C no TY 14-1-5543,

Mpu HU3KOM TemnepaTtype Ao -60 °C yBenmumBaeTcs npenen TeKy4ecTn apmMmaTypbl B cpegHem Ha 8 - 10% 1 moayib ynpyroctn apmatypbl Ha 2 - 3%. OgHako
3TO AOMYCKAEeTCA HE YYMTbIBATb B pacyeTe Kesie3006eTOHHbIX KOHCTPYKLNM, U pacyeTHbIe CONPOTUB/EHUA U MOAY/b YNPYyrocty npuHumatot no CM 52-101.

4.21. NpepgenbHble OTpULATENIbHbIE TEMMEPATypPbl NPUMEHEHUA apMaTypbl B 3aBMCMMOCTM OT ee Knacca M BuAaa (ropsyekaTaHas, TePMOMEXaHWYECKM
YNPOYHEHHAA, XONOAHOTAHYTAA M XON04HOKATaHas), Ha/NMuMA CBApPHbIX COEAMHEHWUI M Ha3HaYeHWs 34aHWA (CTeneHb OTBETCTBEHHOCTM, OTan/JMBaemble U
HeoTan/uBaemble) NpuseaeHbl B Tabn. 4.8.

Tabnunua 4.8



YcnoBus NpUMeEHEHNA apMaTypbl NPU CTaTUYECKOM, AMHAMUYECKON U
MHOTOKpPaTHO NOBTOPAIOLLENCA HarpysKax

B 3ganuax Il u lll ypoBHe otBeTctBEHHOCTM No TOCT

K M 27751
Jlacc apmaTypbl U cOCToAHME apka B 30aHUAX | ypoBHA
CTann Cram B oTannnBaembix U B HeoTanamBaembix 34aHNAX OTBeTCTBeHHOCTU NOo
HeoTan/NBaeMbIX npu Temnepartype, °C FOCT 27751 npwu
34aHUAX U NpK Temneparype go -70 °C
Temnepaz\épe fo -30 10 -40 10 -55 10 -70
A240 (A-l) ropsuekaTaHasn Ct3cn + + + + +
Ct3nc, Kn + + + <5> - -
A300 (A-Il) ropsueKkaTaHasn Cr5cn, nc + + +<5> - -
18r2Cc + + + - -
Ac300 (Ac-Il) ropayekaTaHas 10T + + + + +
A400 (A-Ill) ropsuekaTaHas 35IC + + - - -
25r2C + + + - -
A500C TepmomexaHMNYeCcKn -<1> + + + - -
YNPOYHEHHanA U ropaYeKaTaHas
-<2> + + + + -
Ac500C -<2> + + + + +
B500 -<3> + + +<5> - -
XxonoaHoaebopMmupoBaHHas
-<4> + + + - -

<1> XMMunuyeckuii coctas cTaM oTBevaeT TpeboBaHUAM HOPMAaTUBHbIX AoKyMeHTOB (CTO ACYM 7-93, TY 14-1-5254 1 1.n.) B Y4actu




MaKCUMaNbHOrO CoAepXKaHUA Yyriepoaa n OCHOBHbIX IEFNPYIOLWMX 9N1€MEHTOB.

<2> XMMWYECKNI COCTaB CTa/IN OTBEYAET TpeboBaHUAM HOPMaTUBHbIX AoKymeHToB (FTOCT P 52544-2006, TY 14-1-5543 v T1.n.) KakK
B YaCTW MAKCMMAJIbHOTO, TaK U MMHUMAJIbHOTO COAEPXKaHWUA Yr1epoaa U OCHOBHbIX IETUPYHOLLUX 3/IEMEHTOB.

<3> ApmaTypa, U3rotosisemas no TEXHONOMMKN BOJIOYEHUSA C NOcAeayloLlelt HakaTKon nepuogmueckoro npodpuns (Bp-1 no rOCT
6727).

<4> Apmatypa, U3rotosisemas no TeXHONOrMKN Xo10aHOoM npokaTtku (no FOCT P 52544, TY 14-1-5544 n 1.n.).

<5> Mpu ycnosmm oTCyTCTBMA CBapKM Npu nepepaboTKke apmaTtypbl.

4.22. 3Ha4yeHuns oTHocuTeNbHbIX AedopmaLuii apmaTypbl €50 onpeaenstoT Kak ynpyrme npu 3Ha4eHMU ConpoTUBAEHMA apMaTypbl Rs .

RS
€50 TE -(413)

S

4.23. KoapduLmMeHT NnMHeliHo M TemnepaTypHoi gedopmaumm apmaTypbl B 3aBUCMMOCTM OT HU3KOW TemnepaTypbl NPUHUMALOT no Taba. 4.9.

Tabnmua 4.9
3HaueHUa KO2bdMLMeHTa TeMIepaTypHOM mebopMalumm
anbda X 10_6, rpan_l, Opy HM3KOM TeMmrnepartype, -C
st
20 -20 -30 -40 -50 -60 =70
11,5 11,4 11,2 11,0 10,8 10,6 10,4

B opmumManbHOM TeKCTe LOKYMEHTA, BUAMMO, AONYL,EHa oneYyaTKka: pUCyHOK 4.4 oTCyTCTBYET.

4.24. B KayecTBe pacyeTHOW Auarpammbl AedOPMUPOBAHUA apMaTypbl, YCTaHABAMBAIOWEN CBA3b Mexay HanpsxeHuamu Os U OTHOCUTE/IbHBIMM

pedopmaumamm apmatypbl €s, NPUHUMAIOT ABYXJAMHENHYIO Anarpammy (puc. 4.4), LCNOAb3yEeMYIO NPU pacyeTe kene3o0beToHHbIX 31eMEHTOB No AeGopMaLMOHHOM



Mmogenu. Quarpammbl COCTOAHUS apMaTypbl NPU PACTAXKEHUN U CHKATUM NPUHUMAIOT OANHAKOBbLIMM.

HanpseHusa B apmatype O onpeaenaioT B 3aBUCMMOCTM OT OTHOCUTENbHbIX Aedopmauunii €5 cornacHo gnarpaMme COCTOAHUA apmaTypbl No Gopmynam:
npu 0<¢&,<¢g, o, = &E,; (4.14)
npu &,<& <&, 0,=R. (4.15)

3HauyeHMa oTHoCUTeNbHBIX Aedopmaumii €59 npuHMMatoT no dopmyne (4.13).

B opuumanbHOM TEKCTE AOKYMEHTa, BUAMMO, AONYyLLEeHa OneyaTka: NyHKT 2.22 oTCyTCTBYeT.

3HayeHusn Rs 7] Es -non. 2.22.

3HaueHue npeaenbHO OTHOCUTEeNbHOMN aedopmaumn Es it (&) npvMHMMatoT no Tab. 4.10.

Tabnnua 4.10

PacueTHasa 3MMHSAA [IpeneJibHElE OTHOCUTEJIbHEIE IedopMallUM apMaTypbl
TeMIepaTypa HapyXHOT'O BIICUJIOH (pncuiioH )
Bo3nyxa, _C s,ult s2
A240, A300, A400, A400cC, Ac300, Ac500C

A500C, B500 (Bp-I), B500C

o -30 0,025 0,025
Or -30 mo -55 0,023
Or -55 mo -70 0,021




5. PacyeT gedopmaumit }kenesobeToHHbIX 3/1eMEHTOB
OT BO34,eMCTBMA XON04HOMO KNMmaTa

5.1. MNpu M3MeHeHUM TemnepaTypbl W BNAKHOCTM YKOPOUEHWE WAM  YAJMHEHWE OCU

Kenes3obeToHHOro 3/IeMeHTa U ee KPMBU3HY ONpeaensatoT Kak AN 6eTOHHOro afemeHTa.
5.2. Mpwu pacyeTe No NepsBoit pacyeTHoW cTaamm paboTbl B X004HOE Bpems roga:

1. Ha noHu»XeHne TemnepaTypbl:
YKOpOY€eHMEe OCU 3/IeMeHTa

& = Aty 7y ; (5.1)

KPUBU3HY OCU 2/1EMEHTA

1 Vcabt
:T% .(5.2)

3HaueHusa KoaddurumeHTa TemnepaTypHoit gebopmauun 6etoHa Tt NnpMHUMaIOT No puc. 4.2 uan
4.3 npu 3amMOpaxKMBaHMM AONA PacYeTHON 3MMHEN TemnepaTypbl Hapy)KHoro Bo3ayxa. CpeaHsasn

TemnepaTtypa ce4yeHus 3/1eMeHTa At, nepenag TemnepaTypbl MO BbICOTE CEYEHUA SEeMEHTa \A

NpMHMMatoT no MpuaoxeHuto A.
2. Ha noHuxeHune BNIaXKHOCTU:
YKOpOYeHMe OCU 3/IeMeHTa

gcs = gcsij/cs; (5-3)
KPUBU3HA OCU 3/1EMEHTA

1 g

- =Tﬂfcs .(5.4)

Cs

3HaueHune E¢si ana 6eTOHHOro 3NeMeHTa NPUHUMALOT PaBHbIM NpeaesibHON AedopMaLMm yCaaKm
6eToHa no Tabn. 4.7. YmeHbleHne gepopmaumii ycaakm 6eToHa B Kene306eTOHHbIX 31eMeHTax 3a cHeT
apMUpPOBaHMA AOMNYCKAeTCA onpeaenaTb no popmyne

£y =(1-0,210)6, , (5.5)

roe H o NPOLUEHT apMUPOBaAHUA.
3. Ha noBbilWleHmne BAAXKHOCTU:
YANMHEHWE OCU 3N1EMEHTA

&y =, AW 7, - (5.6)

KPUBU3HA OCU 3/1EMEHTA

1
F =,V 7, /h .(5.7)



3HauyeHusa KoadpduumeHTa anHenHoro HabyxaHua 6etoHa @y npuHUMalOT no n. 4.18 1 3HaveHun

cpefHelr pacyeTHOM BNAXKHOCTU GeToHa AWC M pacyeTHOro nepenaga B/AXKHOCTU Vic B XoJiogHoe
Bpems roga npMHUmMatoT no MNpunoxeHuto b.

5.3. JedopmaLumm OT BO3LENCTBUSA KAMMATUYECKOM TemnepaTypbl M BAAXKHOCTM NpPU pacyeTe no
nepBoit M BTOPOM rpynnam MPeLesbHOIrO0 COCTOSIHUA YMHOMAKOT HAa KO3GOULUMEHT HAZEKHOCTU MO
Temnepatype /i = L1 y ua KO3pULMEHTbI HAZEXHOCTM No ycaaxke 6eToHa Ves =12 y HabyxaHun
V=13,

5.4. MNpw pacyeTe No BTOPOI pacyeTHOMN cTaamm paboTbl B YCIOBUAX SANTENbHOIO NONEPEMEHHOTIO
3aMOpPaXKMBAHUA N OTTaMBaHUA:

Ha MOHMXXEHWe TemnepaTypbl B X0/J04HOe Bpemsa rofa. Kpome temnepatypHbix aedopmaumii
6eToHa yunTbiBatoT AedopmaLMm ycaKn 6€TOHA, BbI3BaHHbIE CHUMEHWEM BAAXKHOCTU UK AedopMaumm
HabyxaHuA 6eTOHA OT NOBbLIWEHUA BAXKHOCTMY.

OdedopmaLmio ocv sneMeHTa U ee KPUBU3HY ONpeaensitoT:
1. Mpu NOHUNKEHMM TeMMePaTYPbl U BAAKHOCTU

Eiles = _Atcabtyt — &€V (5.8)

1) Vo, &
r __CTj/tif]/cs,(S_g)

t,cs
2. MNpy NOHMXKEHUN TEMNEPATYPbLI U MOBbLILLEHUUN BAAXKHOCTU

Eew = Aoy + AW a7, ; (5.10)

1 V.« V.o,
— = — hbt 7/t + h 7/W_ (511)

r t,w

3. Mpu NOBbIWEHUM TEMNEPATYPbl U MOHUMXKEHUM BAANKHOCTM
Stes = Awabtj/t —&Ves; (5.12)

1 Vo, &

r

h e iﬁ%s_(s_B)

t,cs
4. Mpw NOBbILEHNN TEMNEPATYPbI U BAAXKHOCTH

gt,w = Atwabt7/t + Avaawyw ; (5.14)

]/ +VI aw

1 At, o,
T T Yw . (5.15)

r

t,w

3nauenmna oy, Aty V., &, &, AW, Vie 7, Vs v Y -nonn.5.215.3.

3HayeHMA cpefHel pacyeTHOM BAAXKHOCTU AWW W pacyeTHOro nepenaga BAAXKHOCTU ViW - no
Mpunoxenuto b.
5.5. Ecam gedopmaumm ocu 3iemeHTa U ee KPpUBU3HA OT M3MEHEHMA TeMnepaTypbl U BNAXKHOCTU



MMEIOT Pa3Hble 3HAKN NN HaMpPaBaAEeHUA, TO pa3pellaeTca y4nTbiBaTb p,ed)opmau,mm N KPUBU3HbI TO/IbKO
OT Haubonee HE6}'IaFOI'IpMﬂTHOFO BO3A€171CTBMFI.

5.6. edopmaumn ykopoueHusa 6eToHa oT ycaakn €cs ana cbopHbIX Xene306eTOHHbIX 3/1eMeHTOB
yMeHbLatoT Ha 70%.

6. PacueT kene306eToHHbIX KOHCprKU,MVI B XON04HOM KNInmaTe

6.1. PacueT »Kene30beTOHHbIX KOHCTPYKLUMIA B XONOAHOM KAMMaTe NO MPOYHOCTU CEYEHMUM, No
PacKpbITUIO TpewmH n gebopmaumnit nponssogat no CHul 52-01 n CM 52-101 ¢ yyeTom BO3AENCTBUA
HU3KOW KNMMATMYECKOW TemnepaTtypbl U WU3MEHSAIOLLENCA OTHOCUTENbHOM BAIAXXHOCTU HAPYXKHOTIO
BO34yXa, COrNAaCcHO AONO/IHUTENbHBIM PEKOMEHAALMAM, U3TOXKEHHBIM B HacToAwem CBoae npasu.

6.2. Mpu pacyeTe xKene3o0b6eTOHHbIX KOHCTPYKLMIA CHaYana yCTaHABAMBAIOT rPynny KOHCTPYKLMMK B
33aBMCMMOCTHM OT pexknma ee paboTbl (Tabn. 4.1). Ana npUHATOM rpynnbl KOHCTPYKLUNI B 3aBUCUMOCTU OT
YCNOBUI 3KCNayaTaLMM U pacyeTHOM 3MMHeN TemnepaTypbl palloHa CTPOUTENbCTBA HAaXo4AT 3HAYeHUA

KosbpuumenTa b (Tabn. 4.2), kosbduumeHTa ,Bb (tabn. 4.3) u koadPpuumeHTa nonsyuectv 6etoHa Po cr
(tabn. 4.6).

6.3. PacyeT cTaTMYecKn HeonpeaeMMbIX KOHCTPYKLMA Npon3sogaTt no Gopmynam CTPoOUTEbHOM
MeXaHWKN Ha COBMECTHOe BO34eNCTBUE HarPy3Ku U YCUANIA OT U3MEHEHMA TemnepaTypbl U BAAXKHOCTH
HapyHOro BO34yxa cOornacHo ykasaHuam CM 52-103. Ecau onpegeneHve ycwuauii oT BO3AeNCTBUA
TemnepaTtypbl U BAAXKHOCTU B CTaTUYECKU HeonpeneMmoin cucteme NPoU3BOAUTCA METOAOM CWA, TO

nepemelLeHus Ay 8 ocHoBHOI cucTeMe B i-m Hanpas/ieHUK, BbI3BaHHbIE BO3AENCTBMEM TEMNEPATYpPbI,
paBHbl

| . 1 ! _
A :Z_([Mi F ) dx+z_([Nigtde,(6.l)

roe Mi, N; - n3rnbalolmMii MOMEHT W MPOAO/IbHAA CUIa B CEYEHUU X d1EeMEHTa OCHOBHOWM
CUCTEMbI OT AeNCTBUA B i-M HanpaBAEeHNUU COOTBETCTBYIOWEN eAUHUYHON CUAbI;

1

r , gtx - KPUBU3Ha U” p,ed)oplv\au,mm OCU 3/1eMeHTa B Ce4YeHUUN X, Bbl3BaHHbIE BO3A€V1CTBM€M

tx
Temneparypbl, onpegensemblie no pasgeny 5. AHaforMyHo onpeaensatoT nepemMeLleHms Ay n Aies ot
BO34ENCTBMA BNAXKHOCTW.

6.4. PacyeTHbl U3rnbatoLLMii MOMEHT OT Nepenaaa TeMmnepaTtypbl M BAaXKHOCTU NO BbICOTE CeYeHUn
npv paBHOMEPHOM pacnpeseneHnmn No A4JMHE 3/1eMeHTa, 3aZle1laHHOro Ha OMopax OT MOBOPOTA, a TaKkKe
B 3aMKHYTbIX pamax KO/bLEBOro M MPAMOYroNbHOrO O4YepTaHWU, UMEILLUX OAUHAKOBble ceyeHus,
onpeaensaoT no popmyne

Mt,w,cs - F D,(6.2)
t,w,Cs
1
roe F - KPpUBM3HA OCM 3NeMeHTa OT fnepenaja TemnepaTypbl U BAAXKHOCTM MO BbicOTe

t,w,cs
ceyeHus anemMeHTa, onpegenaemas no popmynam (5.2, 5.4, 5.7);
D - mn3rnbHaa KecTKoCTb NPMBEAEHHOro MOMEPEeYHOro CeYeHWsa 3NeMeHTa, onpegensemas no
dopmyne

D = Ebl‘]red ) (6-3)



roe Em - moaynb aebopmaumii 6eToHa, onpeaensieMblit B 3aBUCUMOCTM OT NPOAO/KUTENBHOCTH
OENCTBUA Harpy3KM B YCIOBUAX SKCNIyaTauuu.

3HaueHunn moaynsa gedpopmaunin 6eToHa Em NPUHUMAIOT PaBHbIMU MPU HEMPOLONKUTENBHOM
OENCTBUN HarpysKku 1 nepBom 3aMopParKMBaHUK

E, =0,85E,. (6.4)

3HayeHwuA Ebt onpegenstoT no ¢opmyne (4.3).
Mpy NPOAOMKUTENBHOM AEUCTBUM HArPyskM U nonepemeHHOM 3aMOpPa*KMBaHUM U OTTaMBaAHUU

sHauenmna Ep, onpegenatoT no popmyne (4.4).

6.5. MOMEHT WHepuMn NPUBELEHHOrO MOMEPEYHOro CevyeHus |red OTHOCUTENbHO €ro LeHTpa
TAXKECTN onpeaenatoT MNPy HaAUYUKM UAU OTCYTCTBMM TPELMH No obwum npaBuaam COMpPOTUB/EHMUA
YNPYrnx 3nemMeHTOB C y4eTom cKatoro 6eToHa, cKaTol M pactaHyTon apmaTypbl no CM 52-101 wm
N3MeHeHMA CBOMCTB 6eTOHa OT BO34EMCTBMA XON04HOIO KAMmarTa.

JonycKaeTca MOMEHT MHepPLMM Ired onpeaensTb Kak ANSA CANOWHOro Tesa no obwmum npasmiam
COMPOTUBNEHUA YNPYTUX 31eMeHTOB 6e3 yyeTa apmaTtypbl. B aTom ciyyae 414 NpsMoyrosibHOro ceyeHus

L o_bnt
red 12 ( -5)

Ecav moryT 06pa3oBbiBaTbCA TPELWMHbI, TO paspellaeTca 3TO Y4YUTbIBATb MNPUBAMMKEHHbIM
cnocobom: 3Ha4YeHMA NPUBEAEHHOTO MOMEHTA MHEPLMK, BbIMMCAEHHbIE MO dopmye (6.5), yMHOXKAIOT Ha
Ko3adpopmumeHT 0,8.

6.6. MpY M3MEHEHUN TemnepaTypbl U BAAXKHOCTN 6eTOHa B CBO6OAHOM 31emeHTe (n. 6.4) BO3HUKaeT
NpoAoabHaA cMaa, KoTopasa paBHa

N =& wes EblA , (6.6)

t,w,cs

rae €iwces - Aepopmauma ocm cBobOAHOrO 31eMeHTa, Bbi3BaHHAA M3MEHEeHWeM TemnepaTypbl,
HabyxaHueMm u BbiCbixaHMem b6eToHa (pa3z. 5).
3Ta cuna co3faeT MOMEHT

Mt,w,cs = Nt,w,cse , (6.7)

raoe e - SKCUeHTpUCHUTeT I'IpO,D,OﬂbHOVI CUNbl OTHOCUTENIBHO OCH Hopmaanon NIOCKOCTH AEﬁCTBMﬂ

M3I'M6aIOLLI,eI'O MOMEHTa " ﬂpOXOAHLLI,Ef;I yepes3 UEeHTP TAXKECTU npuBeaeHHOro nonepeyHoro cevyeHuA
9/1EMEHTA, 3a4€/1aHHOI0 Ha onopax;

A - nnowaab NoNepeyvyHoro CeYeHUA aleMeHTa.

7. PacyeT ycuanit ot BO3aencTens
TemnepaTtypbl U BAaXKHOCTU BO34yXa

7.1. PacyeT ycunmin B paMHOM KOHCTPYKUWM cBaHOro ¢dyHaaMeHTa OT BO34eNCTBUS TemnepaTypbl
W BTA’KHOCTM BO34YXa W HArpy3Ku Npom3BoaaT METOLOM CTPOUTENbHOM MeXaHUKK, MPUHMUMAsA KECTKOCTb
ceyeHuit cornacHo n. 6.4.

MaKcumasibHbl n3rnbatowmini MOMEHT BO3HUKAET B 3afe/iIKke KpaliHen CBau B FPYHT UM B MecTax
3afe/1KM Bepxa cBau B pyHOAMeHTHYIO 6anky (puc. 7.1 n 7.2). ’ene3zob6eToHHYIO CBal0 paccMaTpuBatoT



KaK CTOWKY, 3aieN1aHHYI0 B FPYHT.

]
1 &
1

6)

a - nepBasn cTagMa paboTbl NPU 3aMOPOKEHHOM FPYHTE - 3UMO;
6 - BTOpadA ctagma paboTbl Npu OTTAsABLLUEM FPYHTE - IETOM;

U;, U, - ropusoHTanbHble NnepemelLeHus BepxHel KpaiiHeil cean
NpwW YKOPOYEHUN U YAANHEHUU GYHAAMEHTHOM BanKu

PucyHok 7.1. Ontopbl MOMEHTOB B CBaliHOM pyHAAMEHTE
C LWAPHMPHOM 3a4eN1KoM cBai B GyHAAMEHTHYIO banKky
OT BO34eMNCTBMA TEMNEPATYpPbl U BAAXKHOCTU BO34yXa




a)

Vu

6)

a - NepBas cTagua paboTbl NPU 3aMOPOKEHHOM FPYHTE - 3MMOIA;
6 - BTOpas ctaaua paboTbl NpKn OTTanABLUEM FPYHTE - IETOM

PucyHok 7.2. 9ntopbl MOMEHTOB B CBallHOM pyHAAMEHTE
C KecTKoW 3afe/Ikol cBali B pyHAAMEHTHYIO H6aiky
OT BO34eMNCTBMA TEMMNEPATYPbl U BAAXKHOCTM BO34yXa

PacuyeT cTaTyeckn HeonpeaeMMoro CBaliHOro (I)YHLI,aMeHTa BeAYyT NO ABYM CTaANAM paﬁOTbIC
nepsaa CtaguAa - 3aMmopa>XmBaHme oo pacquHoﬁ 3MMHen TeMNepaTypbl;
BTOpaA CTagunAa - 4nnTesibHoe nepemeHHOe 3amMmopaKmnBaHnme N oTTanBaHe B NeTHUM nepuoa.




PacueT ycunuit oT BO3AENCTBMA TemnepaTypbl U BAAXKHOCTM BO3AyXa B CBAWHbIX GyHOAAMEHTax
[AOMNyCcKaeTca NPoOU3BOAUTb NPUBAUMKEHHBIM METOAOM.

Ycunuma B ceaniHoM dyHOaMeHTe 3umoi (nepean ctaamns paboTbl)

7.2. Mpw pacyeTe no nepsoi ctagmm paboTbl GyHAAMEHTA, KOr4a FPYHT HaxoamMTCA B Mep3/10m

COCTOAHMM (3MMa), CBau CUMTAIOTCA 3a4eNaHHbIMK B FPYHT OKO0 €ro NOBEPXHOCTM HA PACCTOAHUM H, ,
paBHOM

H, =(1,5+2)h (7.1

rae h - BbicoTa ceyeHua cBau B NNOCKOCTM AENCTBMA PACYETHOIO YCUANA, M;
Z - KO3Q®UUMEHT, Y4YMTbIBAIOWMIA BAMAHME OKPY)KalOWero rpyHTa Ha paboty cBal oOT
rOPM30HTaNIbHOrO YCUAWA, BbI3BAaHHOO BO34ENCTBMEM TEMMEPATYPbI U BAAKHOCTM BO3AyXa

7=g %, (7.2)

-1
KoadpdpuumneHt aedbopmaumii cuctemol ceaa-rpyHt &, M onpegenatot no popmyne

YcnoBHas WMpPKMHA cBau, M (HapyKHbit gnameTp d MaM cTopoHa ceyeHus b), B niockocty,
nepneHaNKyNApHOM K AeMCTBMIO PacYeTHOro yCUAus

bp =1,5b+0,5 (7.4)

Mp1BeAEHHYIO KECTKOCTb Kene3obeToHHOW CBau onpeaenalT cornacHo n. 6.4. KoadouumeHt

ycnosusa pabotbl /¢ = 3 (CHumMN 2.02.03).
KoaddpuumeHT nponopumoHanbHoctu k, KH/m4 (Tc/m4), gonyckaeTcs NpMHMMaTh B 3aBUCMMOCTU OT

pacyYeTHOro AasaeHuna Ha Mep3nblii TPYHT R, Krc/cm2:

npu R <=2 k =75R; (7.5)

npn R>2 k=150+350 (R-2).(7.6)

B oduumManbHOM TEKCTE AOKYMEHTA, BUAMMO, AOMYLLEHA OneYaTKa: Tabaunubl 2 1 6 B TPUNONKEHUMU
6 CHuM 2.02.04-88 oTcyTcTBYIOT. BO3MOXKHO, MmetoTca B BMAY Tabanubl 2 u 6 npunoxenusa 2 CHul
2.02.04-88.

PacueTHOe gaBsieHMe Ha Mep3/bii rTPYHT R onpeaenatoT no tTabavuam 2 n 6 npunoxenua 6 CHul

2.02.04 B 3aBUCMMOCTM OT TeMMepaTypbl FPYHTa HAa PACCTOAHUMU H1 OT NOBEPXHOCTM rpyHTa. Jlonyckaertca
R onpepenaTb B 3aBMCMMOCTM OT TeMMepaTypbl rPyHTa Ha pacctoaHmMmn 0,5 m OT ero NOBEPXHOCTU.
YcnoBHOe pacyeTHOe AaBAEHNE Ha Mep3/bli TPYHT PEKOMEeHAYeTCcAa NPUHUMMATL no Taba. 7.1.

Tabanua 7.1

TI'pyHT YCJIOBHOE pacueTHOe PacuerTHOe naBiieHUe



OaBJICHME Ha TaJlbl Ha Mep3JBlt I'PYHT R,
TpyHT R , krc/cMm2 xkrc/cM2, npu muHyc 10 °C
0 u JabpaucTocTu MmeHee 0,2

T'ajIeuHUKOBEIM (leOeHMCThI) 4 33

C TMEeCYaHBM 3alloJIHUTEeJIEM

[leckm:

KpPYIIHEE 3 33

cpenHey KPYIHOCTHU 2,5 33

MeJIKMEe BJIAXHEIE 2 28,5

IBEJIEBATHE BJIAXHEIE 1,5 28,5

Cynecwu:

JerKue 1,5 20

[ILIJIEBA THIE 1 20

CYyTJIMHKMA &

T IKEJIEIE 1,2 15

[IEIJIE BA THIE 0,8 15

Topd:

IyMMLE B 0,3 6,7

MOXOBOM 0,1 6,7

[IpuMeuaHUE . llpy TeMmnepaType TpyHTa Hwke MuHyc 10 °C  ycJoBHOe

pacueTHOe @HaBJIEHME Ha Mep3JEM TPYHT R IpUMHMMAeTCs pPaBHEIM TaKoOMy Xe
3HAYEHMI, KakK MU IOpu TeMmneparype MmHyc 10 °C. IIpu pacyeTHOM IaBJICHUU
MEep3JIoTO I'pyHTa OoJsiee 15 KIc/cM2 momyckaeTcs OpuHMMaTs z = 0.

7.3. V3rnbatowmii MOMEHT B 3a4€/1Ke KpaliHeli CBau B FPYHT Ha rybuHe H, or NMOBEPXHOCTM rPYHTa

onpeaenstoT no popmynam:
Nnpuv WapHUPHOM COMnpAXKeHUn cBan ¢ dyHaaMeHTHOM bankomn

_3ub
1 (Hl+|0)2;(7.7)

Npu XKecTKol 3agenke cBam B GyHAaAMEHTHYIO 6anky

_ b1u1D
1 (HI+IO)2;(7.8)

b1 =4+ 0,57k1 , HO He bonee 6, (7.9)

k — D,y +H)

1 DI ,(7.10)

rae Du D, - skectkoctb caan 1 dyHAameHTHOM 6anKku, onpeaensatoT no n. 6.4;

H, lo,1-nopuc. 7.1m7.2.

7.4. N3rnbaowmn MomMeHT Mu B KpalHUX CcBA3SX U B GyHAAMEHTHOM 6asike, B MecTax XKecTKol

3a4e/1Ku cBau B banKy onpegensioT no Gopmynam:




— alulD
1l (IO + H1)2 , (711)

a, =3+40,545K; 1o He 6onee 6, (7.12)

roe k] - no popmyne (7.9).

7.5. TOpu3OHTaNbHOEe nNepemelleHne Bepxa KpaiHeii csau U, BbizBaHHOe pgedopmaumeit
COKpalleHuA xene3obeToHHOW dyHAaMeHTHOM Banku, onpeaenaoT no Gpopmynam:
NPy NOHUXKEHUM TemnepaTypbl U YMeHbLUIEHUN BNAXKHOCTU

u = s yukc ;(7.13)
Npuv NOHUXEHUN TeMNepaTypbl N yBeNNYEeHNUN BNAXKHOCTU

u] = _gtwyu kc ) (714)

roe Stes - no popmyne (5.8);
Euw - no dopmyne (5.10);

kc- KO3QULMEHT, YUMTbIBAIOLWMIA NOAATAMBOCTb COMPSANKEHUN B y3/1ax CBAMHOIO ¢yHAAMEHT],
NPMHUMMAIOT PaBHbIM 1 - 1A MOHOAUTHBIX M 0,9 - ANA CBAPHbIX CTbIKOB;

Y\ - pacctoanue oT ueHTpa 610Ka cBaitHOro dyHAamMeHTa A0 paccMaTpuBaeMoii cBau.

7.6. MepemelleHus Bepxa KpaitHeit cean U;, BbisaHHble gedopmaumamm GpyHAaMEHTHOM 6anku
OT BO34ENCTBMA TeMnepaTypbl Npu 3/1eKTpoHarpese 6eToHa oceHblo 1 3MMON, onpeaenaT no popmyne

u, = At e, Y, (7.15)

roe At - pacyeTHble U3MEHEeHUA TemnepaTypbl 6eTOHA NPWU 3/eKTPOHarpese, oNpeaensaoT no
dopmyne (A.12) MpunoxkeHus A,

Qi , Yy -cm.nn. 4.14 1 7.5.

Ycunus B cBaiHOM pyHAaMeHTe Npu nepemeHHOM 3aMOopPaXKUBaHUK
W OTTaMBaHMUM NeTom (BTopan ctaamns paboTbl)

7.7. Npw pacyeTe No BTOpPON cTaguun paboTbl PpyHAAMeEHTa Ce30HHO-OTTamMBalOLWMI CNOW TPyHTa

Fﬂy6MHOV1 H T Haxo4mTcA B TaOM cOCTOAHUM. CBaa cumTaeTca 3aLLI,EMﬂeHHOﬁ B FPYHT Ha PaCCTOAHUN H 2
OT NOBEPXHOCTU FPYHTa

H2 = HTZ +(1,5+ Z)h' (7.16)

Ho He Bonee H, =75/,

roe HT - rnybuHa oTTaMBaHMA TPYHTA, MPUHUMALOT MO pe3ybTaTaM reosI0rMYeCcKmUX U3bICKaHWN.
[onyckaetca onpefenaTb B 3aBUCMMOCTM OT BMAA TPyHTa B pailloHe CTPOUTENbCTBA MO KapTam
MpunnoxkeHua B.

3Hauenuns z, ¥, onpepenaioT no dopmynam (7.2, 7.3). B dopmyne (7.3) 3HaueHue k npuHMMatoT no
Tabn. 1 npunoxenua 1 CHuM 2.02.03.



B odunumanbHOM TEKCTE JOKYMEHTa, BUAMMO, AONYLLEHA OneYvaTKa: Tabaunubl 1, 2 4 B npuaoKeHun
4 CHuM 2.02.01-83 oTcyTcTBYIOT. BO3MOXKHO, MMetoTca B BuAy Tabamupl 1, 2 n 4 npunoxenua 3 CHul
2.02.01-83.

YcnosHoe pacyeTHoe AaBfieHWe Ha rpyHT R B dopmynax (7.5) n (7.6) 3ameHsaAtoT Ha Ro , KoTopoe
npUHUMaOT No Tabn. 1, 2 n 4 npunoxkenuna 4 CHuM 2.02.01. YcnoBHoe pacyeTHoe AaBAeHME Ha Tanbli

TPYHT R, [AOMnycKaeTca onpeaenats no tabn. 7.1.

7.8. M3rnbarowmMin MOMEHT B 3a/e/IKe KpailHell cBau Ha pacyeTHOM riybuHe Hz OT MNOBEpPXHOCTHU
rpyHTa onpeaensatoT no Gopmynam:
Npw WAPHUPHOM COMNpPSAXKEHUN CBall ¢ GyHAAMEHTHOM GaKon

_3u,D(H, +1))
2 (H2 + IO)3 ; (7.17)

Npu XecTKol 3agenKe cBau B GyHAAMEHTHYIO banky

_M,+My

2 |O+H2 (|0+H1)_M2I;(7.18)

— b2u2D
H (IO + H2)2 ’ (7.19)

roe b, =4+0,57K, , o He Gonee 6; (7.20)

_D,+Hy)

k
2 DI

,(7.21)

roe D um Db - cm. popmyny (6.3);
Io, Hz, [-cm. puc. 7.1 n 7.2.

7.9. N3rnbatowmin MoOmeHT le B KpaWHMX cBasx U B GyHAAMEHTHOW BanKke B MecTax KeCTKoM
3a4e/1Ku cBall B banky onpeaenaot no Gopmynam:

— a2u2D
21 (IO + H2)2 , (722)

rpe & =3+0,545K, | 1o He 6onee 6; (7.23)
kz - no dopmyne (7.21).

7.10. TopW3OHTaNbHOE NepemellieHMe Bepxa KpaiiHeit csam Y, BbisBaHHOe gedopmaumeit
pacwupeHns xenes3obeToHHON GyHAAMeEHTHOM BanKkuK, onpesensatoT no Gopmynam:
NPV NOBbIWEHMM TEMNEPATYPbl U YMEHbLIEHUW BNAXKHOCTU

uz = gt,cs yu kc ;(7.24)

npuv nosblilWeEHNN TEeEMNEPATYPbl U YBETUYEHUN BZIAXKHOCTU



u, = t,wyukc , (7.25)

roe Etw gt,cs, yu, kc -cm. n. 7.5.

7.11. MepemeLlieHunsa Bepxa KpaitHeii cean Uz, BbizBaHHbIe Aedopmaumammu GyHaaMeHTHO 6anku
OT BO3AENCTBMA TemMMNepaTypbl Npu 31eKTpoHarpese 6eToOHa BECHOW W N1E€TOM, PaBHbI

u, = At,,a, Y, , (7.26)

roe Atm no n. A.8 MNMpunokeHua A;

Yu-non.7.5.
7.12. Topu3oHTanbHOE ycuane B pyHaamMeHTHOM Basike onpeaenstoT no Gpopmysiam:
AN NepBOM CTaaum paboTbl - 3MMOW

c,u,D

N, =0,5N———.
1 (|0+H1)3 ,(727)

ON1A BTOPOM cTaanu paboTbl - IeTOM

c,u,D

N, =0,5n———
2 (IO + H2)3 , (728)

C,=5+ 0»834kz, HO He bonee 1,5; (7.30)
N - YUCNO NPONETOB B 610Ke PYHAAMEHTA MEXKAY TEMNEPaTyPHbIMU LLIBAMM;

k1 " kz - B dopmynax (7.29, 7.30) onpegenstoT no 3aBucumoctam (7.10, 7.21).
7.13. Mpw WapHUPHOM CONpPAXKEHUN cBan C PyHAAMEHTHON BanKoi nsrmbatowmn MomMmeHT Mc B

3a4e/Ke KpalHel cBan B rpyHT Ha rybuHe H, or MOBEPXHOCTM rPYHTa OT COBMECTHOro BO34encTeus
BHelUHeW Harpysku, cobCcTBEHHOro Beca, TemnepaTypbl U BAAXKHOCTM BO3AyXa NpW pacyeTe Ha nepsoe
3aMOpaXkMBaHMe rpyHTa onpeaensor no popmyne

M, =M i0,9|\/|1’ (7.31)

roe M1 - onpegenstoT no opmyne (7.7).

7.14. Npw KecTKol 3aaesKke cBail B GyHAAMEHTHYO 6anKy U3rnbarowmii MOMeHT Mc B MecTax
3a4€e/1IK1 KpanHUX cBal B H6asiky OT COBMECTHOro BO34EMNCTBUA BHELIHEN Harpysku, cobCcTBEHHOrO Beca,
TemnepaTypbl U BJAAXKHOCTU BO34yXa

npw pacyeTe Ha NepBoOe 3amMopaknBaHNe

Mc =M i0,9M1| :(7.32)
Npu pacyeTe Ha NepeMeHHOe 3aMOPaXKMBaHME U OTTauBaHMe NeTOM
M.,=M=0,9M,, . (7.33)

B dopmynax (7.26 - 7.33)



M - MOMEHT OT BHELLHEW Harpy3Kku 1 cobCcTBEHHOTO BECA, KOTOPbI MOTYT BOCNPUHATL KpaliHue cBaun
dyHAAMeHTa NpY PacYeTHON 3UMHE TeMnepaType rPyHTa;

0,9 - KO3pPMUMEHT HaAEKHOCTH.

7.15. AnunHy TemnepaTtypHoro 610Ka dyHAaMeHTa L (paccToaHne mexay TemnepaTypHbIMU LWBAMM)
YCTaHaBAMBAIOT PAcYeTOM MO NepBOM CTaauKn pPaboTbl GyHAAMEHTA M ONpeaenatoT U3 yCaoBuA

M =M, (734

Ecnm ana 3apaHHbIX pasmepoB CBAMHOro ¢dyHAAMeHTa M > Mc, TO A/MHa 610Ka dyHAaMeHTa
MOXeT bbITb yBeinYeHa.

Ecm M <M ¢, TO ANMHY 6/10Ka YMEHbLUAIOT Ha OAMH NPOJIET MEXAY CBAsAMMU.

7.16. ntopbl M3rnbaoLwmx MomeHToB M, NpoaobHbiXx cua N 1 nonepeyHbix cna Q ANa HEKOTOPbIX
CBaMHbIX GYHAAMEHTOB C }KECTKOM 3a4e1KoM cBal B GyHAAMEHTHY0 6anky npmeeaeHsbl B MpuaoxkeHum I.
B 3TOM nNpuWAOXKEeHMM pAaHbl pacyeTHble GopmMynbl ANA onpepeneHua ycuauMii B 3aBUCMMOCTM OT
KoadpomumneHToB K 1 Q, KoTopble BblYMCAAOT Mo dopmMmynam:

D H
K=—b—.
DI ; (7.35)
6uDDb
Q _W’ (7.36)

rae Db 1 D - }KeCcTKoCTb NpuBeAeHHOro ceyeHusa pyHaameHTHOM B6anku n ceau;
H - pacyeTHas BbiCcOTa CBau;

| - paccTosiHMe meKay cBasMu;

U - FOPU30HTaIbHOE NepeMeLLEHNE BEPXa CBaW;

L - anvHa TemnepaTtypHoro 6/10Ka.

MpunoxerHue A
TEMMEPATYPHbIE BO3AENCTBMA XO/IOAHOIO KNIMMATA

A.1l. BeToH B Kene30b6eTOHHOW KOHCTPYKLMM NOABEPraeTca NepuoaMyeckomy 3aMOpPaXkKMBAHMUIO
NPV NOHMXKEHUU TEMNEpPATYpPbl U OTTaMBAHMIO NPU MNOBbLILEHUM TeMNEPATYPbl B Te4EHME Ce30Ha roaa,
MecALa, CYyTOK.

CpeaHaa TemnepaTypa 6eToHa ceyeHUa anemMeHTa At nnepenagTtemnepaTtypbl N0 BbICOTE CevYeHUA

anemeHTa V U3MeHATcA BO BpemeHW. CpeaHIo TemnepaTypy CeYeHma 3/1eMeHTa At onpegensoT n3
paBeHCTBa N/owWagen AeWCTBUTENbHON KPUBOAMHEMHOW antopbl 1 M NpuMBeAeHHOW NPAMOYroabHOWM
anopbl 2 Temneparyp.

Mepenagbl TeMNepaTypbl Mo BbICOTE CeYeHUs dnemeHTa V onpesensatoT U3 paBeHCTBa CTaTUYECKUX
MOMEHTOB [OENCTBUTE/IbHOW KPUBOJMHENHOM 3Mopbl 1 M NpUBEAEHHOW NPAMOYro/ibHOM 3ntopbl 2
Temnepatyp (puc. A.1).
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a - B HEOTaN/MBaeMbIX 34aHUAX, OTKPbITbIX COOPYKEHUAX
W B NepUog, CTPOUTENbCTBA; 6 - B OTaNIMBAaEeMbIX 34aHNAX
N B COOPYYKEHUAX C NOCTOAHHBIM TEXHOOTMYECKMM UCTOYHUKOM;
1 - pelicTBUTeNbHAA TemnepaTypa; 2 - NpMBeAeHHan pacyeTHan
cpegHasa TemnepaTypa; 3 - NpuMBeAEHHbIN Nepenag Temneparyp;
Lo, tow - cpegHecyTouHble TeMnepaTypbl HAPYKHOMo
BO34yXa B XON04HOE U TeNN0€e BPEMA r0Aa;

tic, Gy - TemnepaTtypa BHYTPEHHEero Bo3ayxa
NMomeLLeHNA B X0N0A4HOE 1 Ten/ioe Bpems roaa

PucyHok A.1. U3meHeHune cpegHUX TemnepaTyp

At At y nepenagos TemnepaTyp Vc, '
MO CeYeHuIo Kene306eToOHHOro anemeHTa

A.2. HopmaTuBHble 3HaYeHUS USMEHEeHUI (BO BpeMeHU) cpeaHel No ceYeHUo a1emeHTa TeMmnepaTtypbl Atc n Atw M TemnepaTypHble nepenaapl Vc n VW B
XONI04HOE U TeNJ0e BPEMA rofa AN Kene3obeToHHbIX OAHOCIOMHbIX KOHCTPYKUMIA onpeaensatoT cornacHo CHuM 2.01.07 no ynpouweHHbim ¢popmynam. Mpu aTom
pacrnpegeneHue TemnepaTypbl N0 CEYEHUIO 3/IEMEHTA NPUHMMAETCA IMHEMHbIM.

PacyeTHble 3HaYeHUA USMEHEHWNI CpeiHEN MO CEYEHMUIO S1EMEHTA TeMNepPaTypbI Atc 7] Atw M TemnepaTypHble Nnepenagbl Vc 7 VW NPUHMUMAOTCA PaBHbIMU
HOPMaTUBHbIM 3HaYeHMAM no Tabn. A.1.

Tabanua A.1

3paHuA n COOpYy»XeHuA B CTagnKn aKCnayaTaunmn

Ycnosus paboTbl M HeoTanaMBaemble 30aHuA,
eca
KOHCTPYKLMM 4 OTKPbITbIE COOPYKEHUA (B TOM oTanauBaemble COOPYXEHUA C MOCTOAHHbIMMU
yucsae 34aHNA U COOPYKEHUA B 34aHuA TEXHO/IOTMYECKMMM UCTOYHUKaMM Tena

nepuoa CTPoOUTENbCTBA)

He sawmuieHHble ot Ansape | At =t —A, +0,5t, —t,, At, =t +0,6(t, —A, —t.)-0,5t, -t




BO34eNCTBMA Wionb VII At, =t,, +t, +t, +6-t,, At, =t, +0,6(t, —t. )+
COJIHEYHOW paanauum
(B TOM UnCne HapyKHble LAl AT,
orpaxaeHus)

fAinsaps | V. =0 V,=0,8(t,—A, -t.)—-0,5V,

Wionb VII V, =V, Ve =0,8(t,, —t,)+V,+V, +5
3alwmLieHHble oT Axsaps | At. =t - A, —-t,, At =t —t,,
BO34.eNCTBUSA
CO/IHEYHOW paanaumm _ _
(o 1o e Wionb VII At, =t, +6—t, At, =1, — 1,
BHYTPEHHMe) Ansap |

Wionb VII

MpumeyaHus. 1. OTpuuaTenbHble TeMNepaTypbl MPUHUMAIOT MO abCOMOTHOMY 3HAUYEHMUIO.

2. 0nA NAnT, YNOXKEHHbIX Ha FPYHT, 3Ha4YeHuA Atw n Atc YMHOatoT Ha 0,5.




A.3. HauyanbHylo TemnepaTtypy, COOTBETCTBYIOLLYIO 3aMblKaHWUIO CTaTMYECKU Heonpeaennumon

KOHCTPYKLMMU WM €e YacTU B 3aKOHYEHHYI CUCTEMY, B XOJI0AHOE toe u tennoe Lo Bpemsa roga
onpeaenstoT no popmynam:

te = 0,28, +0,8t; (a.1)
RWZOBRH+OJEJAH

3a HayanbHyO TeEMNepaTypy 418 CTaTUYECKM ONpPeaeIMMbIX KOHCTPYKUMIA AONYCKAETCA NPUHMMATb

B X0/10HOE BpemMs roaa toe =1 usTennoe Bpems roga tow =t .
B BblilenpusBeaeHHbIX Gopmynax

tl, tV” - MHOTOJIETHUE cpeaHne MecAYHble TeMMnepaTypbl BO34yXa B AHBAPE U UK0/IE MPUHUMALOT,
COOTBETCTBEHHO, MO KapTam 5 n 6 o6s3atenbHoro npunoxkeHma 5 CHuM 2.01.07;

tic, tiw - TemnepaTtypbl BHYTPEHHEIO BO34yXa NOMeLWeHNA B XON104HOE U TeN10€ BpemA roga no

FOCT 12.1.005 nan no cTponTenbHOMY 3a43aHUIO0 HAa OCHOBE TEXHOJIOTMYECKUX pelleHnn. Ona XKuUabix u
a4MMUHUCTPATUBHbIX 34aHUI = 18 °C;

Al - OTKNOHEHWE cpeaHel TemnepaTypbl BO3AyXa Hambosiee XONOAHbIX CYTOK OT cpegHew
MECAYHOM TemnepaTypbl B AHBaApE, MPUHMMALOT N0 KapTe 7 ob6sa3aTtenbHoro npuaoxkeHns 5 CHuM 2.01.07;

t2, t3, V] - NpupawieHne cpeaHUX No ce4vyeHuUtro »Kene306eToHHOro 3/1emMeHTa Temnepatyp u

nepenaga TemnepaTyp OT CYyTOUHbIX KONebaHUM TemnepaTypbl HAPYHKHOTO BO34YXa, NPUHMMAIOT No Tab.
A.2;

t4 , V2 - NpupaleHna cpeaHmnx no ce4eHuto »Kene3obeToHHOro 3/1eMeHTa TemMmnepatyp n nepenaga
TemMnepaTtypbl OT COJIHEYHOM pagnauunmn, NpUHNMAOT No d)opN\ynaM:

t,=0,0035-S KK, . (a3

V2 = O’ 0035- Smax K(l - Kl) , (A4)

roe Smax - MaKCMManbHOE 3HaYeHMEe CYMMapPHOW (MPAMOM M PacCcesaHHOM) CYyTOYHOM COTHEYHOM

paguauuun, BT/m2, NnpMHMMAIOT B 3aBUCMMOCTM OT MOJIOXKEHUA U OpUeHTauMM 6eTOHHON NoBEepPXHOCTU
KOHCTpYKUMK no Tabn. 4 n 5 CHuM 23-01.99*.

Koaddpuumentbl K n K1 NPUHMMALOT No Tabamuam A.2 n A.3.

Tabnunua A.2
TomnmmHa lpupamenue, °C KosdomumeHnt
xeJjie300e TOHHOM
KOHCTPYKLMM, CM TeMIepaTypPEl nepenana K
TeMIepaTypsl V 1
t t 1
2 3
oo 15 8 6 4 0,6
Or 15 mo 40 6 4 6 0,4
Cerme 40 2 2 4 0,3




Tabnunua A.3

OpwueHTauunsa 6eToHHOM NOBEPXHOCTH KoadppuumeHT K
BepTuKanbHasa Ha tor 1,0
3anag 0,9
BocToK 0,7
[opu3oHTanbHasA 1,0

A.4. PacyeTHble U3MeHeHUA TeEMMNepaTypbl BO34yXa Atc Aana Hamnbonee HE6ﬂaF0ﬂpMﬂTHOﬁ CTaann BO3BeaeHUA cBalHoro d)yH,D,aMeHTa onpenenAarT Kak

Pa3HOCTb MEKAY PacYeTHOMN 3MMHeN TemnepaTypoi t. v HauanbHol TEMMepaTypoi B eTHee Bpems tow

At =t —t,,. (A.5)

PacueTHOe M3ameHeHMe TemnepaTypbl A5 NepBoit pacyeTHOM cTaaumn paboTbl cBaltHoro pyHaameHTa (n. 3.11)
nepBbIii 3Tan: OT 3aMblKaHMA 40 NOJJHOrO 3aMOpPaXKMBaHMA TPYHTA NPU cpegHEMECAYHOM TemnepaType Bo3ayxa -10 °C

BTOPOW 3Tan: OT NOMHOTO 3aMOPAXKMBAHWUA FPYHTa 0 HACTYMAEHNA PacYeTHOM 3uMHel TemnepaTyps L
Atcz = tc -10 .(A.7)

A.5. PacyeTHble 3MMHUE U3MEHEHMA TeMNepaTypbl HAPYKHOrO BO34yXa AONYCKAETCA onpeaenatb no popmynam:

At = At — AL, (a.8)



At =0,35At . (a.9)
At,, =0,65At  (a.10)

roe Al - aBcontotHoe pacueTHoe U3MeHeHMe TemnepaTypbl HAPYXKHOTO BO34yXa, NPUHUMaeTCs no Tab. A.4.

Tabnnua A.4



ParioH PoccuyM C BEUHOMEPS3JIBEIM I'PYHTOM ADCOoJIITHOE [lprMeuaHMe
pacdyeTHoe
IBMEeHeHNe
TeMIlepaTypPhl
IenbTa , °C
t
KosbCckuil MnoJIyoCTpPOB 50 Jckyoduas LEeHTPaJlbHYK
4acThb
KamMuaTka HOJIyOCTPOB Vckiodasa OOJIMHY
p. KamuaTtku
Homasa 3ewmna, 3Bemnsa dpanHua Mocuda -
eHnTpanbHasa 4YacTb KoJbCKOTO 55 -
[IOJIyOCTpOBa, IOOJIMHA p. KamMuaTkwu,
CeBepHasa 3ewmnda, HenHeukxkasa objacTb
HoBocubupckme oCTpoBa 60 -
Avano-HeHelnkasg objacTb TeppuTopma 3a
[IoJIAPHEIM KPYyI'OM
UyKOTCKMUM IIOJIyOCTPOB -
Kopakckaa objacTb JIckioduasa IOJIyOCTPOB
Kamuarky
Amano-HeHenkasa obyacTb 65 Jlckroduasa TeppuTOopMio
3a [loJIapHBEIM KpyI'OM
YykoTckasa o6JjacTb Mckmouasa YyKOTCKUM
[IOJIYOCTPOB
XaHTeI-MaHcuiickass ofjacTb, KpacHosapckuM -
kpay, XabapoBckuy kpali, TyBUHCKAaS
Pecnybnmuka, Bypsarckasa Pecnybiuka,
pkyTckasa, UYMTMHCKAas, AMypckasa objlacTu
MaramaHckas objlacThb, OBEHKUMCKAS 75 -
obJylacTh, SAKYTCKUNM OKPYID

A.6. PacyeTHan 3MMHsAA TemnepaTypa Mep3/0ro rpyHTa Ha rnybuHe 0,5 M OT NOBEPXHOCTU MOYBbI
(rnybuHa, Ha KOTOPOV NPUHMMAETCA 3a4,e/1Ka CBai) B 3MMHe-BECEHHUIN Nepunos B eCTECTBEHHbIX YC10BUAX
noj, CHerom pasHa

tO,S = 0,8tc -5°C+ 5’ (A.11)

roe tc - TemnepaTtypa Hanbonee xonogHoOM NATUAHEBKM, NPUHMMAEMan cornacHo CHul 23-01;

O - abconiotHas Pa3HOCTb TemnepaTtyp, °C, mMexay BO34yXOM M FPyHTOM Ha rnybuHe 0,5 m,
NPMHUMaeMasn PaBHOW:

KAMEHMUCTHEM (TPABEJIIMCTEIM) v v e e v oo v oo s oo soneennsas 10
[IECUAHBIM, CYIIECUAHBIA & v v v o v o v o v o e noeneneneneeeens 15
CYTJIMHUCTEIN, TJUIMHVCTEIV & v o o o o o o o o oo aemenenennenns 20
BATOPDOBAHHEIM « v v o o v v ot o o oo sossonenessonenessess 25

A.7.PacuyeTHasn 3MMHAA Temnepartypa Ha rnybumHe 0,5 M OT MOBEPXHOCTM rPyHTa NoJ oTan/iMBaembim



3 @aHNEM C BEHTUIMPYEMbIM MOAMONbEM B YCAOBUAX IKCMNYATALMU NPUBAUKEHHO MOXKET ObITb MPUHATA
paBHOI TemnepaTtype, onpeaensaemoi no popmyne (A.11).
A.8. Mpy NpUMeHeHUN 3NEKTPONPOrpesa 411 TBEPAEHUA MOHOIUTHOTO H6eToHa GyHAAMEHTHbIX

(O6BFI30‘-IHbIX) 6anokK PaCHETHOE USMEHEHUNE TEMNEPATYPDI 6eToHa At A0oNnyCKaeTcAa onpenenAatb:

_ o
a) Npu 31EeKTPONPOrpeBse IETOM-0CEHbIO - 40 NOJJIHOrO 3aMOpPaXMBaHMA rPyHTa At,, =60 C ;

6) npu sneKkTponporpese 3MMOW MAM KOrZa Bpemsa NPUMEHEHWs 3/eKTponporpeBa 6eToHa
HEeM3BECTHO

At, =60+t (a.12)

MpunoxeHue b
B/IAYKHOCTHbIE BO3JENCTBMA XONOAHOIO KNMMATA

b.1. B ocHOBY pacyeTa MU3MEHEHWS BNAXKHOCTN BETOHA BO BPEMEHM NPUHATO, YTO BAAXKHOCTb OH€TOHa
YBE/IMYMBAETCA B MEPUOL YBAAKHEHMA C TEMNEPATYPOI HAPYKHOTO BO3ayXa HUKe 0 °C M yMeHbLUaeTcsa C
noBbllWeHMEM TeMmnepaTypbl Bo3ayxa sBbiwe 0 °C.

CornacHo CHwuI 23-02 cpeaHsas pacyeTHas Mo TOJIWMHE 3/1eMeHTa BAAXKHOCTb TaXesnoro 6etoHa
npuHATa 3% BO BNAXKHbIM Nepunog n 2% - B CYXOM Nepuoa.

MaKcMmanbHasa pacyeTHas BAAXKHOCTb TAXENOro 6eToHa NpuHATa 5% BO BNAXKHbIN nepuog v 4% -
B CyXOM nepuoa.

6.2. MaKcMManbHY0 Ha4yasbHYO BAXKHOCTb Wo 6EeTOH MMmeeT HemnocpeacTBEHHO nocne
M3roTOB/IEHMA 3/IEMEHTA, HE3aBMCMMO OT BPEMEHW roga WM NPU KOHTaKTe ¢ BOAOW. MaKcumanbHas
BNAXKHOCTb NPUHUMAETCA PAaBHOMEPHO pacnpeaeNeHHON No CeYEHUIO 31eMEHTa.

Ecnn nssecteH coctaB 6eTOHa, TO €ro HayasibHasA BAAXKHOCTb BO BpeMsA YKAa4KW onpeaenseTca no
dopmyne

W=B/L/(1+N+L),

roe B / L - BoaouemeHTHOe OTHOLLEHUE;
M u LW - cooTBeTCTBEHHO BECOBbIE OTHOCUTE/IbHbIE YacTu Necka U WwebHA B 6eTOHHOMI cmecu.
b6.3. B nepuoa cTpouTeNbCTBa U Havyana sKcnayaTauum HavanbHan BAaXKHOCTb 6eToHa CHUMKaeTca Ao

paBHOBECHOM BAAXHOCTH. W()c - B X0JI04HOeE, WOW - B Tenioe Bpems u Woi - B OTan/IMBaeMblX 34aHUAX.
PaBHOBeCcHasa BNa)KHOCTb 6GETOHA COOTBETCTBYET PABHOBECHOMY COCTOSIHUIO  OTHOCUTE/IbHO
BO34,ENCTBYIOLLMX HA BETOH BNAXKHOCTEN M TEMNEPATYP HaPYKHOrO U BHYTPEHHEro BO3AyXa.

b.4. 3a pacyeTHyl BNAXKHOCTbL HapyXHOro Bo3ayxa cornacHo CHwull 23-01 npuHumaeTtca
cpefHemMecAYHaA OTHOCUTEbHAA BNAXKHOCTb BO34yXa BO BNIAaXKHbIN Nnepuos Hanbonee xonogHoro mecaua

W| W B CyXol nepuog Hambosee KapKoro mecsua an , %.

b.5. PaBHOBeCHaA 3KcnAyaTauMOHHAA BAAXKHOCTb 6ETOHA HECKO/IbKO BO3PACTAET K KOHLY 3UMbl U
ybblBaeT K KOHUY feTa. Hanbonbwas BNaXHOCTb 6eTOHa NO TOJILMHE 3/1eMEHTa Haxo4uTCA B 30He
KOHAEHCcauun. PaBHOBECHAA BAAXKHOCTb GETOHA ceyeHMa WAM TPpaHWM CedyeHusa, COoMpUKacalwencs c
Hapy*KHbIM BO34YyXOM, onpegensaetca no 1abn. b.1 B 3aBUCMMOCTM OT pacxoa LemeHTa Ha 1 m3 6eToHa 1
OTHOCUTENbHOW BNAXKHOCTW BO3AyXa.

Tabnunua b.1




Pacxon |PaBHOBecHas BJIaXHOCTL OeroHa W , W , 1m/r x 10 (%), mo Mmacce B
LeMeHTa Oc Ow
Ha 1 M3|3aBUCUMOCTM OT CpPeIHEMEeCSUYHOM OTHOCUTEJIbLHOM BJIAXHOCTM BO3IOYyXa, %
BeToHa
50 65 80

250 0,8 1,5 2,3

300 0,9 1,8 2,7

350 1,1 2,0 3,0

400 1,3 2,3 3,2

450 2,4 3,0 3,6

[IpuMeuaHME . [IpoMexy TOUHEE 3HAUYEHUS IIPUHYMAITCS 1o JIMHEMHOM

I/IHTepHOJIHLU/H/I.

6.6. [NA KOHCTPYKLMIA, KOTOpble COMPMKACAOTCA C BHYTPEHHWM BO34YXOM B OTan/iMBaembIX
3[,aHUAX, PAaBHOBECHYIO B/IA’KHOCTb FPaHM ceyeHus bBeToHa Wi moskHo onpegenutb no Tabn. b.1 B

3aBMCMMOCTU OT OTHOCUTE/IbHOM BNIAXKHOCTM BO34yXa MOMELLEHMUA Wi, KOTOpas B TeyeHue roaa
NPaKTUYECKN HE MeHAeTCA.

Bna)HOCTb BHYTpeHHero Bo3gyxa nomeweHua npuHumatror no [OCT 12.1.005 wam no
CTPOUTENIbHOMY 334aHUI0 HA OCHOBAHWUW TEXHONOTMYECKUX peleHnin. A XKUNbIX 1 aAMUHUCTPATUBHbIX

nomeuleHunin Wi =0,55%

B.7. CpeaHiol0 B/IAXXHOCTb CeEYEHMA 3/IeMeHTa onpeaenalT W3  paBeHCTBa nJjowaaen
OeNCTBUTENbHOM KPUBOJIMHENHOW 3ntopbl 1 U NpuBEeAEeHHOW pacyeTHOM MNPAMOYroNbHOM 3nopbl 2
BnaxHoctu (puc. 6.1 a). Mepenag, BAAXKHOCTU NO BbICOTE CEYEHUA 3/IEMEHTA ONPEAENAIOT U3 PAaBEHCTBA
CTaTUYECKMX MOMEHTOB [AeNCTBUTENbHOM KPUBOAMHEMHOM 3ntopbl 1 M nNpuBeAEHHOW pacyeTHOM
TpaneueunaanbHOW anopbl 2 BRaxHocrtel (puc. 6.1 6).
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OTtanauBacMbl¢ 30aHAS U COOPYXKEHMSA
¢ MOCTOSHHBIM UCTOYHHUKOM TCIUIOTHI

BKcmayaTauus
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l YBiIaxHeHHE Brickixanue
WO

Wcr l/I/(]:: I/V() ] WO

w

6)

1 - gecTBUTENBHOE pacnpeaesieHne BNarKHOCTU 6eToHa;
2 - pacyeTHOe pacnpegenieHne BNaXKHOCTM BeToHa;

Wo - Haya/ibHas BNAXKHOCTb 6eToHa WO >Wcr,'

W

cr - KpUTMYECKAn B/IAXKHOCTb DETOHA, C YMEHbLUEHNEM KOTOPOW

passueatoTca gedopmaLmm ycaaKu; WOC, Wy, - paBHOBECHas
BNAXXHOCTb CeYEHUA UK rpaHn 6eToHa B Xo/104HOoe (AHBapb)

nrennoe (MI‘Oﬂb) BpemA roga; WOi - paBHOBECHaA B/1aXXHOCTb
rpaHun 6eTOHa, Haxo4Auleroca B 3aKpbiITOM NOMELLEHNN;

AWC ’ Vic n AWW, Viw - IBMEeHeHUe CpeAHeVI paBHOBECHOﬁ
BNaXXHOCTU U nNepenaga BNa*XHOCTU NO ce4YeHUtro
COOTBETCTBEHHO B XO0/104HO€E U TenJ10e Bpema roga

PucyHOK B.1. Cxema n3ameHeHUA BAaKHOCTN 6eToHa BO BpeMeHH!
b5.8. Mpwu BbicbixaHUN BeToHa yaanaetca ceoboaHan Boaa M aacopbUMOHHO CBA3aHHaA BoAa rens.
Hedopmaumio ycagkm 6eToHa Bbi3blBaeT yAafeHUe TONbKO aAcopbUMOHHO cBsA3aHHOW BoAbl. MMpwu

oTCyTCTBMM B HeToHe cBO60AHOM BOAbl MaKCMManbHan BNaXKHOCTb 6eToHa MOXKeT BbiTb onpeaeneHa no
Tabn. b6.2.

Tabnuua b.2

-2
[lokazaTens |OTHOCUTENbHAS KPUTHUUECKas BJlaXHOCTh GeroHa W , »/r x 10 , %,
cr



B 3aBUCHUMOCTM OT INPMBEIEHHOM BBICOTHI CEUYeHUs DJIEeMeHTa h , CM
red
h 3,5 u MmeHee 5,0 10,0 20,0 30,0 50,0 100,0 u Bojee
red
W 2,65 2,40 2,10 1,95 1,90 1,86 1,83
cr
h - nIpUBEeIEeHHA T BEICOTA CeueHus DJIEMEeHTa, xXapaKTepus3yolas
red
MaCCMBHOCTL KOHCTPYKLUMM ¥ paBHasd IJlomalu cedeHus, nejexHHou Ha 0,5 ero

rnepuMeTpa,

conpukacapnmerocd C BO3OYXOM.




6.9. M3ameHeHUs cpegHelt pacyeTHOW PaBHOBECHOWM BAaXHOCTU 6eToHa AWC, AWW M pacyeTHOro nepenaga B/aXKHOCTU Vlc, V1W COOTBETCTBEHHO B
XO/MI04HOE W Ten/ioe BPemMs roAa MOXKHO onpeaenntb no T1abn. b.3 ans 6eToHHbIX U Kene306eToHHbIX 34aHUIA U coopyKeHunit. CheayeT MMeTb B BMAY, UTO
aedbopmaumm ycaakm 6eToHa Npu ero BbICbIXaHMM HAaYMHAKOT Pa3BMBATLCA NMPU BAAXKHOCTM BETOHA MeHblle KpUTUYeCcKoM. Ecin paBHOBeCHas B/1aXKHOCTb OEeTOHa

ceyeHna Unaun rpaHm ceyeHuA Bbllle KpMTMHeCKOVI

BNa*XHOCTU Wcr .

BNIAYKHOCTM BETOHA, TO B pacyeTe YYMTbIBAETCA TO/IbKO YMEHbLUEHWE BAXKHOCTU GETOHa OT ee KPUTUYECKOW

Tabnnua 6.3

N3meHeHuA cpeaHelt pacyeTHOM paBHOBECHOM B/IAXKHOCTM 6eToHa

AWC , AWW M PaCY4EeTHOrOo nepenaga B1aXKHOCTU Vlc ’ Vlw B
XosogHoe un Tenaoe Bpema roga anA HGETOHHbIX U }Kene3obeToHHbIX

Ycnosua paboTbl KOHCTPYKL MM Mecaubl S7eMEHTOB
HeoTtanamMBaemsble 34aHMA OTannmBaemble 34aHNA COOPYKEHUA
OTKPbITbIX COOPYKEHUI C MOCTOAHHBIM UCTOYHUKOM TEMIOTbI
Mepuog cTpoutenscTea v nepsas | AHBapb | AWC :Wo _WOC AWC :Wo — 0,5(\NOc +W0i)
noAava TenaoTbl
Mionb VI AW, =W, W, AW, =W, —0,5(W,; +W,,)
Aireape | Vie=0 Vie =Wy =Wy
Wionb VII V, =0 V,, =W, —W,,,
Mepuop skcnayaTauumn npm Axsapb | AW, =W, . -W,,, AW, =0,5W,, -W,,)
nepemeHHOM 3aMOpaXKMBaHUU
(yBna*kHeHUM) n oTTamBaHUm Wionb VI AW =W. —W AW. =0.5 W
(BbICbIXaHMM) BETOHA CO CTOPOHbI w ow Oc w = 0:5(W ow)
Hapy»XHOro Bo3ayxa
Airape | Vie=0 Vie =Wy =W,




Wionb VI V. =0 V, =W, —-W,,

Mpumeyanua. 1. dopmynbl cnpaBeavBbl NPU BAAYKHOCTM BETOHA MeHbLUE KPUTUYECKOM (Wo <Wcr; WoC <Wcr;
Wy, <W,, . Wy <W_ .
2. Mpu BnaxHoctn 6HeToHa 6Gosblle KPUTUUECKOW MNPUHUMAETCA  KPUTMYECKAsa BAAXKHOCTb 6eToHa

WOc :WOW :WOi :Wcr .

Mpunoxernune B
N30JIMHNWN TNYBUH CE3OHHOIO OTTAMBAHUA TFPYHTOB

N3onnHnm I'I'Iy6MH CE30HHOro otTTanBaHuA NMUHUCTbIX TPYHTOB
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N3onnHum FHY6VIH CE30HHOro OoTTanBaHuA
necYaHbIX rPYHTOB, NOACTUNIaEMbIX TMTUHUCTbIMU
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