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BBenenue

Hacrogwmmiit Csoa npasun paspadotad B pazsutue CHull 52-01-2003
«beToHHbIe M Xee300€TOHHbIE KOHCTPYKLMU. OCHOBHBIE MOJOXEHUSA» U

CHulI 2.02.04-88 «OcHOBaHWSA M @yHAAMEHTbl HA BEYHOMEP3JbIX FPYHTAX».

O0BbeEM CTPOUTENBCTBA 30AHUNA U COOPYXKEHUM PA3JIMYHOIO HA3HAaYe-
HHUS U3 XKeJe300€TOHA B YCJIOBUAX XOJOAHOIO KjiiiMaTa 3Ha4UTEJIbHO BO3pa-
cTaeT. B To xe BpeMs NMpakTUKaA MTPOEKTUPOBAHMS HE UMEET B CBOEM PACIIO-
PSDKEHUM JOKYMEHTA, re ObUIM Obl OOBEAMHEHBI OCHOBHBLIE TpeOOBAHMUS
[10 YUYETY BIUSIHUS XONOAHOTO KJIMMaTa Ha padoTy XKene300€TOHHBIX KOHCT-
PYKLMH, HAXOASAIUUXCS B TAXKEAbIX YCIOBUAX BEYHOMEP3AbIX IPYHTOB. CBOA
[IpaBMJI COAEPXKUT PEKOMEHIALUY 10 PACUETY U MIPOEKTUPOBAHUIO XEJIE30-

OETOHHBIX KOHCTPYKLIUIN C YY€TOM TEMIEPATYPHO-BIAXHOCTHOIO peXuma
XOJIOAHOTO KJIMMAaTa U BEYHOMEP3JIbIX IPYHTOB.

CBoa npasui pa3paboTtaH A-poM TexH. HayK A.D. Muiosaroewvim
(HUU XKD um. A A. I'BO3neBa) M xaHaAUaaTaMU TeXH. HayK B. E. Konawem u

I['H. bondapenko (HUHNOCII um. H.M. I'epceBanoBa).

ABTOpBI BbIpaxatoT 00b11Yy10 071arogapHocTh JI.P. KanuHUHOM 3a 1o-
MOLIb, OKa3aHHVYIO NIPU MTOATOTOBKE PYKOIIUCHU K U3MAHUIO.
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CBO/ TTPABWJI MO ITPOEKTWPOBAHUIO 1 CTPOUTEIBCIBY

KEJIESOBETOHHDBIE KOHCTPYKIIMHA B XOJTOAHOM KINMATE
N HA BEYHOMEP3JIBIX I'PYHTAX

CONCRETE STRUCTURES FOR COLD CLIMATE
AND PERMAFROST SOIL

1 O0aacTs npUMeHeHud

Hactoswui Ceoa npasui (nanee — CII) pac-
MPOCTPAHSIETCS Ha MPOEKTUPOBAHUE XKEIE300€TOH -
HbIX KOHCTPYKLIMY 30aHUN U COOPYXKCHUMN pa3TUY-
HOrO HA3HAYEHUS U3 TSXKEJI0ro 0E€ToOHa, IKCIUIya-
TUPYEMEIX B X0JIOJHOM KJIMMATE U HA BEYHOMEP3-

JABIX TPYHTAX C YYETOM TEMITEPATYPHO-BJIAXKHOCT-
HOTO peXHUMA.

2 HopmaTuBHBIE CCBLIKH

B nacrosiiuem CBoae mpaBUl MCIMOJIb30BaHbI

CChIIKY HaA CIEeAVIOLIME OCHOBHBLIE HOPMATUBHLIC
JOKYMCHTBI:

CHwuIl 2.01.07-85* Harpy3ku 1 BO3aeHCTBUA

CHull 2.02.01-83* OcHoBaHKY 30aHUI U CO-
OPYXEHUH

CHulII 2.02.03-85 CBaiiHble yHAaMEHTDI

CHull 2.02.04-88 OcHoBaHusA U pyHAAMEHTHI
Ha BEYHOMEP3JibIX I'PYHTAX

CHull 3.03.01-87 Hecyiwuue u orpaxaaronime
KOHCTPVYKIIUHU

CHull 21-01-97* TloxapHas 0e30MmacHOCTH
3JAaHUU U COOPYXCHUN

CHull 23-01-99* CtpoutenbHasi KJIUMAaTO-
NOTUS

CHull 23-02-2003 TennoBas 3atiura 34aHUM

CHull 52-01-2003 betoHHbIE U Xe1e300€TOH -
HbI€ KOHCTPYKUMU. OCHOBHBIE MTOJOXEHUS

CIT 50-102-2003 T1poexkTupoBaHue U yCTPOM-
CTBO CBAMHbIX PYHIAAMEHTOB

CII 52-101-2003 beTtoHHBblE U KeJ1€300€TOH-

HbI€ KOHCTPYKUMUM O€3 MpeaABAPUTEIILHOIO HAIIP4 -
XEHUS apMaTypbl

CI1 52-103-2007 XKene300€TOHHbBIE MOHOJIMUT-
Hbl€ KOHCTPYKLMHU 3JaHUH

[OCT 12.1.005—88 CCBT. O0O1uue caHuTap-

HO-TUTMEHHUYECKHE TpeOOBaHMS K BO3AyXy pado-
Yyel 30HbI

Hama eeedenus 2009—04— 15

[OCT 5781 —82 Ctanb ropsiuexaraHas Uisl ap-
MUPOBAHUS KeNe300€TOHHBIX KOHCTPYKUMHI. Tex-
HUYECKHUE YCIOBUSA

[TOCT 6727—80 [IpoBosioka U3 HU3KOYTIIEPO-
INUCTOU CTa/IM XOJNOAHOTAHYTAA IJId apMUPOBAHUS

JKEJ1€300€ TOHHBIX KOHCTPYKLIUN. TexHUYeCKHe yC-
JIOBUS

[OCT 10178—91 IloptnadaueMeHT ¥ LLJTaKO-
noptianaueMeHT. TexHUYeckue yCI0BUSA

[OCT 10884—94 Ctanb apMarypHas TEpPMO-
MEXaHUYECKU YOPOUYHEHHAA 1S XENe300€TOHHBIX
KOHCTPYKUUNA. TeXHUYECKUE YCIOBUS

[[OCT 22266—94 lLleMeHTBI CynbdaTOCTOUKHUE.
TexHuyecKkHe ycaoBus

NOCT 25100—95 I'pyurbl. Knaccudukanug

CTO 36554501-006-2006 Ilpasuna nmo obec-

NEYECHUIO OTHECTOMKOCTYU X OTHECOXPAHHOCTH XKe-
JIE300€TOHHBIX KOHCTPYKLIUHA

CTO 36554501-014-2008 HanexHocTb CTpOU-

TEeJIbHBIX KOHCTPYKLUMN U OCHOBAHUI. OCHOBHbIE
[1OJIOXKEHUSL

CTO AC4M 7-93 Tlpokar nepuoau4ecKoro

npoduisd U3 apMaTypHoO# ctanun. Accounauus Yep-
METCTaHaapT

PyxoBoacTBO 1o 0€TOHUPOBAHUIO DYyHAAMEH-
TOB U KOMMYHUKAUUNH B BEUHOMEP3JIBIX PYHTAX C

VYETOM TBEpACHUS OETOHA INIPU OTPULIATECIBHBIX
Temneparypax. — M., 1982

PexOMeHIaU UK MO HADNIOIAEHUIO 33 COCTOS-
HUEM TPYHTOB OCHOBAHHMM 3JaHUU U COOpPYXKE-

HUM, BO3BOAMMBIX HA BEYHOMEP3JbIX IPyHTAX/
HHUUNOCIIL. — M., 1982

PekoMeHIaMKU MO pacyeTy OETOHHbIX U XKele-
300€TOHHbIX KOHCTPYKUMH Ha U3MEHEHHE KIMMa-

THUYeCcKOM Temneparyps! U BaaxHocT /HUMXKD. —
M., 1991

PekOMeHIAUU 10 pacyeTy KOHCTPYVKLUA KPVII-
HOTaHENAbHbIX 30aHUHU Ha TEMITEPATYPHO-BJIAXKHOC-
THble Bo3aeucTBus /LIHUUCK. — M., 1983

PacyeT U NMpOEKTUPOBAHMUE OIpaxJaloLLUX

KOHCTPYKUHUMK 3maHUK. CrnipaBOYHOE MOCoOHe K
CHwullI 11-3-79*/ HUUCOD. — M., 1990



CII 52-105-2009

3 O0mue yka3aHus

3.1 Hacrosuimit Csoa npaBui cOmepXKUT HO-
[TOJJHUTEJIbHbIE CBEACHHS MO pacyeTy OETOHHBIX U
XKeNe300€TOHHbBIX KOHCTPYKUMI 3JaHUNA U COOpPY-
XKEHUM Pa3lMyHOro HasHadyeHUsI, SKCIUIyaTUpPyeE-
MbIX B XOJOIZHOM Kjiumarte Poccuu M Ha BEYHO-
MEP3JIBIX FPYHTAaX.

3.2 beToHHBIE U Xene300¢TOHHBIE KOHCTPYK-
LMW JOJXHBI OBITH ObecrieyeHbl TpeOyeMOUN Ha-
INEXHOCThIO OT BOSHUKHOBEHMSA BCEX BUAOB Ipe-
NeJAbHBIX COCTOSSHUM pacyeTOM C y4yeTOM Heba-
ONMPUATHOIO BO3JAEHCTBUS XOJIOJHOrIO KJIMMAaTa.
[Ipu 3TOM D0/MXHBI OBITH BBINOJIHEHBI TEXHOJIO-
ryyecKkue TpeOOBAHUS MPU M3TOTOBIEHUU KOH-
CTPYKLUWH C YYETOM BAUSIHUA OTPULATEIBHbBIX TEM-
[IepaTyp Hapy>XHOT0 BO34yXa U COOJIOAECHbI Tpe-
OOBAHUSA MO IKCIUIyaTallMh, OTHECTOUKOCTU MU
OTHECOXPAaHHOCTH 3AaHUU U COOPYKEHUH, YCTA-
HaBJIMBAeMbI€ COOTBETCTBYIOIUUMU HOPMATUBHBI-
MU HOKYMEHTAMH.

3.3 Hacrosiuuuit CBoa mpaBuJI pacnpOCTPaHA-
eTCHd Ha pacyeT XKeae300€TOHHBIX KOHCTPYKLIUH
OTAIUTABAEMBbIX U HEOTAIJIMBAEMBIX 3JaHUH U CO-
OPYXE€HUM, B TOM YHCJIE KOHCTPYKIIUN HYJIE€BOTO
IIMKJIa, BO3BOIXMMABIX B XOJIOJHOM KJIMMATE U Ha
BEUHOMEP3JbIX ITPYHTAX.

3.4 CeBepHasi CTpouUTeibHASg KJIMMaTHYeCcKas
30Ha (puc. 3.1) noapazgensieTcss Ha TPHU KJIUMaATU-
YEeCKUX palloHa C YCIOBUSMU. | — HauMEHEE Cy-
POBBIMHU; 2 — CYPOBBIMM, 3 — HamboJee CYPOBDI-
MU (Tadn. 3.1).

3.5 PacyeTHasl 3UMHSIS TeMIIepaTtypa Hapyx-
HOro BO3/1yXa 151 pacyeTa XeJN€300€TOHHbIX KOH-
CTPYKUUI TIPUHUMAETCS 10 CpEeAHEU TeMIiepary-
pe BO3ayxa Haudolee XOJMOJHOW TISTUAHEBKH B

3aBUCUMOCTH OT paiOHA CTPOUTENBCTBA COIJIACHO
CHull 23-01.

Taonanwmwma 3.1

3.6 PacyeTHas BJIaXXHOCTb HApYXXHOTO BO3AyXa
OMPEeACIAETCH KaK CPEAHASI OTHOCUTEIbHAA BJIAX-
HOCTb BO34yXa HauOoOJiee XOJI00HOTO MecsI1la B 3a-
BUCMUMOCTHU OT panMOHA CTPOUTEJbLCTBA COIJIACHO
CHull 23-01 (Tadbn. 1* u 2%*).

3.7 BeyHoMep3/IbIMU (MHOTOJIETHEMEDP3JBIMU )
Ha3bIBAKOTCA TPYHTHI, UMEIOILUE OTPULATENBHYIO
WJIU HYJIEBYIO TEMIIEPATYPY, COAEpXKaAllIUE B CBO-
€M COCTaBe Jied U HaxOoAsdAlMEeCss B MEP3JIOM CO-
CTOSSHUU HE MEHEe TpeXx JIET. BeUHOMEP3/bIe IPYyH-
THI I1OAPA3LCALAI0T HA TBEPAOMEP3AbIC, TIJIACTUY-
HOMEP3JbIC U ChINyuyeMep3bie. BepxHad rpaHuua
BEYHOMEP3ALIX I'PYHTOB OIPEALIACTCA IPaHULIEN
UX MAKCHUMAJIbHOTO CE30HHOIo OTTauBaHus. Bep-
XHUU CJOH TPYHTA, MOABEPracMblil CE30HHOMY
OTTAUBAHUIO, Ha3bIBACTCH HEeATEJbHBIM CJIOEM.
MOLIHOCTE OEATENBHOIO CJI0S B 3aBUCUMOCTHU OT
HIUPOTBHI U OCOOEHHOCTEN I'PYHTA MOXET COCTAB-
asTth oT 0,2 1o 4,0 M.

3.8 BeuHomep3aiible IPpyHTHI B Ka4€CTBE OCHO-
BAHUU COOPYXEHHMH MOIYT HCIIOJIL30OBATHLCS I10
[IEPBOMY WJIM BTOPOMY HPUHLUIAM:

[IEPBbLIA [IPUHLMUIT NIPEAYCMATPUBAET MCITOJIb-
30BaHHE BEYHOMEP3IJIBIX IPYHTOB OCHOBAHHUS B MEP-
3JIOM COCTOSIHUM, COXpaHS€MOM IIPU CTPOUTEJIb-
CTBE M NPU SKCIUTyATALIUMU;

BTOPOU MNPUHLIMIT IPEAYCMATPUBAET HUCIIOJIb-
30BaHME BEYHOMEP3JIbIX ITPYHTOB OCHOBAaHNS B OT-
TasiBLLIEM COCTOSIHUHM KakK IIPU CTPOUTEIIBCTBE, TaK
U MpU 3KCIUIyaTallUM.

3.9 Ilpu n3MeHEHUH TEMITEPATYPbI M BIAXHO-
CTU HAPY>KHOI'0 BO3/1yXa B XK€J1€300€TOHHBIX KOH-
CTPYKLMSIX BO3HUKAIOT YCUAUS U AePOpMaLliM.
PacuyeT XeJie3006TOHHbBIX KOHCTPYKIIUIA [TPOU3BO-
IUTCS Ha BO3JEHCTBUE PACYETHbIX TEMIIEPATYPDI U
BJIAXKHOCTHU.

[Toa pacyeTHOI TeMIepaTypoi HapYy>KHOIO BO3-
JIyXa MOHUMAETCS YCJIOBHAd TeMIleparypa, YYUThI-

I Temnepatypa, °C CyMMa cpeaHux
y ] ’ CYTOUHBIX TEMIlEpaTy
Kﬂuma'rfmecmn abco HauGoIee XONOMHBIX Hauboee XOoNOAHOMU T TeDuon Co Cho HCE
panoH JTIOTHas CVTOK OBeCTIeUeHHOCTLIO MATAOHEBKHA pr benHen
MHUHMH- Y 00eCcrneyYeHHOCTHIO CYTOTHOR TCMIICPAaTypOu
MaJibHAs q Bo3ayxa < 8 °C
0,98 0,92 0.98 0,92
1 | | .
HauMeHee cypoBbi€ YCI0BUS —33 —28 —2 —25 —23 —743
YP —51 ~43 —40 —38 ~36 —2780
CVDOBLIC VCTORMUS —45 —4() —39 —38 —36 —2138
yP Y —60) —53 —51 —51 —49 ~5678
_ 34 —50 —49 —47 —46 —3199
O
Haubonee cypoBbi€ yCcinoBus 7 63 62 | 62 | 61 | —7095
[IpuMeuyuanue — [lepBas cTpoka — MaKCUMAIbHOE 3HAY€HUE, BTOpasi CTpPOKA — MHUHUMAIbLHOE 3HAYEHUE.
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3 — nanbosee CypoBbie YCIOBHS
Pucynox 3.1 — Cxematnyeckast KapTa paHoHHPOBAHUSA CEBEPHOU
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Balolllasgd COBMECTHbIE BO3JEUCTBUSA I'OJOBBIX U CY-
TOYHbBIX KOJIEOAHUNU TEMIIEpaTypbl HAPYKHOTO BO3-
JyXa U 3KBUBAJECHTHBIX TEMIepaTyp COJHEYHOU
pagualu (puc. 3.2).

3a pacyeTHYIO BJIAXHOCTb HAPYXXKHOTO BO31yXa
[IPUHUMAETCS CpeaHeMecssyHass OTHOCHUTEJIbHAas
BJIAXKHOCTDL BO3AyXa BO BJAXHbIM Iepruol Haubo-
jiee XOJIOOAHOro Mecdaua u B CyXou nepuoa — Hau-
OoJIee KapKoro Mecsiia.

[IponosibHbIE yCUIIMA U Ae(hOPMALIUK B XeJle-
300€ TOHHbIX KOHCTPYKUMSIX BbI3bIBAIOTCS U3MEHE-
HUEM CpefHeW TEMMEPATYPh! K BJAAXHOCTH CEYe-
HUA. Ycuiusa U aedpopMalvu U3 IJIOCKOCTHU KOH-
CTPYKLIMM BO3HUKAIOT IIPpU U3MEHEHUH Iepernanaa
TeMIIEpaTypbl U BIAAXXKHOCTH IO TOJLIUHE 3JIEMEH-
Ta. PacyeT Ha BO3aeMCTBUE CPEeAHEN TEMITEpaTyPhl
M BAAXHOCTU U Ilepenana TeMneparypbl U BIaX-
HOCTH MPOU3BOAUTCH pa3zaeabHo. [1pu coBMEeCTHOM
BO3AEHUCTBUU CPEIAHEN TEMITEPATYPhL U BJAXHOCTHU
U neperajga TeMIiepatypbl U BJIaXXKHOCTH YCUIIMS U
neopMaLiii aireopanyeckKy CYMMHUPYIOTCS Ha OC-
HOBE IMPUHIIMIIA HE3ABUCUMOCTH JIEUCTBUS CUJL.

3.10 PacuyeTr npousBoauTcg Ha Hauboliee He-
0JIaronpUATHHIE COUYETAHUS JETHEW U 3UMHEN TEM-
repaTypbl M BJIAXHOCTU, KOTOPBLIE MOTYT OBITh KAk
B [IEPHUOJ CTPOUTEILCTBA, TAK U B IMEPUON IKCII-
JyaTauyu KOHCTPYKUUMHK. B nnepuon CTpoOUTEILCTBA
pacueT MpOU3BOAUTCS KaK IJisl HEOTarlJIMBaeMbIX
3JaHMA. B nmepuoa 3KCIiyaTalMy pacyeT BeACTCH
Ha COBMECTHOE BO3IECUCTBUE TeMIlEpaTyphl, COJI-
HEYHOU pajraluy, BIAXKHOCTU U yCcajKu OeTOHA
[pyU UX HEOJAronpUATHOM COYETAHHU.

3.11 B s3kcriyaTauMoOHHBIN NEPpUOI paccMar-
pPUBAIOT IBE€ paCyeTHbIC CTaauMd padOThbl CTATU-

Taonuiuma 3.2
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YECKU HEOIPENCIUMOM XKE1€300€TOHHONA KOHCT-
PYKLIHU:

[IepBag craaus — IepBO€ 3aMOpaxXHBaHUE N0
pacyeTHON 3UMHEHN TeMIlepaTyphl O€TOHA KOHCT-
PYKUHUU PN KPAaTKOBPEMEHHON Harpy3kKe;

BTOpas CTaaAMs — IJINTENBHOE MOoNnepeMeHHOe
3aMOpaXMUBaHUE U OTTAUBAHHUE IIPU [MPOJIOJIXKU-
TEIBHOM JIEUCTBUU HaAIr'py3KHU.

[Ipy nepBOM 3aMOpaXUBAHMU BO3ZHUKAIOT HAU-
OoJbLINE YCUAUSA OT BO3ACHCTBUS TEMIIEPATYPhI U
BIAXXHOCTH Bo3ayxa. | Ipu mivTensHOM nornepeMeH-
HOM 3aMOpaXXUBAaHMKX U OTTAaMBaHUM OETOHA MpO-
UCXOOUT CHUXEHUE ITPOYHOCTU U XECTKOCTU XKE-
N€300€TOHHBIX 3JIEMEHTOB, YMEHbIIIeHUE YCHUIUU
U YBeIMYEHUE acdopMalUM OT TeMIIEpPaTypPHO-
BJa>XHOCTHBIX BO3JACHCTBUHA U OT NPOJOIKUTEIb-
HOI'O I€UCTBUSA HATPY3KHU.

PacdeT cTaTU4ECKH OIIpeJIETUMBIX XKe1e300€TOH-
HBIX KOHCTPYKIIUK CIEAVET MIPOUIBOAUTH TOIBKO HA
IUTUTEJIBHOE INEPEMEHHOE 3aMOpPAXMBAHUE U OTTA-
HBAaHUE U MPOINO/DKUTEIBHOE JEHCTBHUE HAIPYy3KH.

3.12 PacyeTHy10 3UMHIOIO TEMIIEpaTypy OeTO-
Ha JOIYCKAETCA IMPUHUMATE OJUHAKOBOH IO BCE-
MY MOIEPEYHOMY CCUCHHIO XKeIe300€TOHHOM KOH -
CTPYKLHMU B OTKPBITEIX COOPYXEHUSIX, HEOTAILIU-
BACMbBIX 3JAHUSX U B OTAIUIMBAEMBIX 3JaHUAX B
[EpUOJ CTPOUTEALCTBA, a4 TaKXe B (pyHIAMEHTax
(00Bs30UHBIX OaJIKax), pOCTBEPKAX, MPOrOHAX U B
BEPXHEW YACTU CBAU, HAXOOAILEHCS HaA ITOBEPX-
HOCTBIO I'pyHTA. B HMKHeHW 4yacTH cBayl, HAXOIs-
HICUCS B MEP3IJIOM TPYHTE, pacueTHast 3UMHNASL TEM-
neparypa 0eToHa IpUHUMAETCH paABHOM pacyeTHOU

3UMHEU TeMIepaTrype I'pyHTa Ha riyouHe 0,5 M ot
[TOBEPXHOCTHU.

L Ml

K TMaTHYec- KnunMa- CpeaHeMecsiyHas Cpe;g;; ::::;(T)I]; ?:Tb CpenHeMecsyHas CODT e}‘?;euﬁee?g:{};zﬂ
Kie DaifoHs! THYECKHE TeMreparypa BSSHYXEI JUMHHX MecsILiA. TeMIIepaTypa BO3AyXa BAAKHOCTD BOZIYXA
noapailoHbI B siHBape, °C M/C B M0, °C B mione. %
I [A Ot —32 1 HUXe — Ot +4 no +19 —
Ib Ot —28 ¥ HUXe 5 u GoJee Ot 0 o +13 Bonee 75
IB Ot —14 1o —28 — Ot +12 no +21 —
[T Ot —14 go —28 > u BoJiee Ot 0 no +14 bonee 75
I Ot —14 no —32 — Ot +10 no +20 —
[1 | [TA L Or —4 10 —14 > ¥ boJiee r Ot +8 10 +12 I boinee %5
[1b Or —3 10 —5 > ¥ boJiee Ot +12 no +21 bonee 75
1B Ot —4 1o —14 — Ot +12 no +21 —
[T Ot —5 no — 14 ¢ 5 u bonee Ot +12 g0 +21 | bonee 75
[11 ITTA Ot —14 go —20 — Ot +21 no +25 —
1B Or —5 10 +2 — Ot +21 10 +25 | —
[1IB Ot —5mo —14 — Ot +21 1o +25 —
[ lpuMeyaHnue— KiuMatuueckuil noapaiioH 11 xapakTepusyeTcst rpoAOKUTETbHOCTBIO XONOAHOroO nepuoia roga (co
cpeaHel CyToyHOM TeMnepaTypoi Bozayxa Huxe 0 °C) 190 nueit B roay v donee.
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3.13 XKenezobeToHHbIE KOHCTPYKUHU B 3aBU-
CUMOCTHU OT YCJIOBUH IKCIUlyaTallMU [MOAPA3ACNA-
IOTCSl Ha:

a) HaJa3eMHbIE Xene300€TOHHbIe KOHCTPYKIIUH,
pacriojaramouiecs Boiile oTMeTKH 0,5 M Haja IHEB-
HOM [HOBEPXHOCTBIO IPYHTA U 3alUMIUECHHDbIC OT aT-
MOC(QEPHBIX OCAJKOB, 4 TAKXe MOABEeprarouimnecs
BO3AEUCTBUIO aTMOCHEPHBIX 0CANKOB, BETpa, COM-
HEYHOU pagualuy, U3MEHEHUIO TeMIIepaTyphbl BO3-
ayxa, AEUCTBUIO KaltWULSIPHOTO NOACOCa Baaru;

0) xee300eTOHHbIE KOHCTPYKIUN, HAXOs1-
uiMecs HUxe orMeTku 0,5 M Haa JHEBHOM I1O-
BEPXHOCTBHIO 3¢MJIU U HA — 1,2 M HUXE YypOBHA
3€MJIM — B 30H€ CE€30HHOI0 OTTAMBAaHMs IPYHTA
(B AEATENBHOM Ci10e). beTOH B 3TOU 30HE MOJ-
BEPraeTcs nNepeMeHHOMY 3aMOPaAXHUBAHHIO U OT-
TAUBAHMIO B BOJOHACHILLIEHHOM COCTOSIHUU. Hau-
0oJsice UHTEHCUBHO 3TO NPOUCXOIMUT HUXE YPOB-
HY AHEBHOW MOBEPXHOCTU IPYHTA, a TAKXE Ha
'PAHULIE «CE€30HHO-3aMep3alolluid Cl10M — BEY-
HOMEP3JILIM IPYHT», 1€ HaKalauBalOTCA BOIbI,
cojaepXKallye Cou;

B) Xene300eTOHHbIC KOHCTPYKLUMM, HAXOOs-
LHECST HUXE [NMYOUHBI CE30HHOIO MpoOMEp3aHus,
[1¢ He IPOSABISETCH BIUAHUE CE30HHBIX KOeha-
HUH TeMIeparyp, He UCTIbITEIBAIOT 3HAYUTEILHBIX
TEMNEPATYPHO-BJIAXHOCTHBIX BO3JEHCTBUM OKpPY-
Xawleu cpelbl;

) Kejae300eTOHHbIE KOHCTPYKUHMU Ha TIJyOu-
He Oosiee 10 M, HaxoasIIUMECH B 30HE CTAOUJIBHbIX
TEMNEpaTyp.

4 Marepuajnl J1ag XKej1e300CTOHNBIX
KOHCTPYKUIHH

beton

4.1 /Insa xene300€TOHHBIX KOHCTPYKLUU, CO-
OpYXAaeMbIX B XOJOJAHOM KJIMMATEe U Ha BEYHO-

Tadbnuua 4.1

MEP3AbIX PYHTAX, CHAECAVET NPUMEHSTL THAXEAbIH
GETOH CO cpeaHeil MNOTHOCTBLIO0 2200—2500 Kr/M°,
KOTOPbIM B 3aBUCUMOCTH OT YCJIOBUK paboThl OT-
BEYaeT TpeOOBAHUAM 1O NPOYHOCTHU, MOPO3OCTON -
KOCTU ¥ BOAOHETIPOHULIAEMOCTU, U3NOXEHHDbIM B
Tabn. 4.1.

4.2 3aMopaxuBaHue OETOHA 10 NpUodpeTeHUs
MM YKa3aHHbIX B Ta01. 4.1 CBOUCTB HE JONYCKaAETCH.

[Ipu 3TOoM B 00513aTCILHOM ITOPSAKE JNOJIXKHDI
cO0M10aaTHECA OCOOEHHOCTH MPOMU3BOACTBA OETOH-
HbiX padOT B 3UMHHUX YCAOBUSIX U B 30HE BEYHO-
MEp3abiX IPyHTOB cornacHo CHuIl 3.03.01.

J11s1 IPpUTOTOBACHUSA OETOHHLIX CMECEN C MpO-
TUBOMODO3HbBIMU, BO3AYXOBOBAECKAIUUMHY U MUK -
pora3ooopasyrlmMmu 100aBKaMHU peKOMEHAYyET-
CH TIPUMEHATH MOPTJAHALEMEHT C COAEPXKAHUEM
C,S =255 % u C,A <8 %, yloBieTBOPAIOILUH
TpedoBaHugaM OCT 10178, nnu cynbdatocToi -
KHU NTOpTAAHAUEMEHT, YAOBACTBOPHIOIHH TPE-
ooBaHusaMm ['OCT 22266. Pacxon ueMeHTa He 0O-
nee 450 kr/M° ¢ BOAOLEMEHTHBIM OTHOLLEHUEM
He ocosee 0,5 nnsg 6etoHoB kJigaccos B20—B30;
0,45 — nns oetoHoB B3>—B45 u 0,4 — nna Oe-
TOHOB B50—B60. PexoMeHayeTcst Takxke MpUMe-
HSITh WnakonoptTiaanaueMeHT mapok 400 n 500,
yoosnaersopsawowuid FOCT 10178, MuRuManbHoOe
BO34yXoBOBJieyeHue 4 %.

4.3 JIns xene3006 TOHHbIX KOHCTPYKLUMN peKO-
MEHAYETCSt MPUMEHATH KJacc 0eToHa M0 NMPovYHO-
CTU Ha cXaTue He HUXe B25.

4.4 PacyeTHbie CONPOTUBIIEHUS OCTOHA B 3a-
BUCHMMOCTH OT €ro Kaacca npuuumatot no CJIT 52-
101. PacueTHble 3HAYeHUS CONPOTUBIEHUS DETOHA
CXKaTUIoO R, YMHOXAIOTCS Ha KO3(DPULUEHT ycno-
Busi pabotol y,. Ilpu Bo3neincTBuM HU3KOW TeMIE-
paTypbl 3HavYeHue KOOHOUUHUEHTA ¥, [TPUHUMAIOT
1o tadn. 4.2.

4.5 PacueTHble 3HAUCHUS CONPOTHUBIEHUS O¢-
TOHA pacTsiKeHUIo R, Npu pacyeTe Ha [epBOe 3a-

YcnoBus padoTbl KOHCTPYKUUMY MuHuMais- | MUHHMAALHBIC MapKH DeTOHA
['pynnaj HbIA KJIacC | MyHUMAIL-
KOHCT- PacucTHAS DCTOHA 1O no BodoHe- | HOT BO31yXo-
PYK- XapakTepucTHka SUMHSIS TeMre- | TPOYHOCTH 10 MOpO30- nponuua- | BOBIEUEHME,
LUK pexiMa paboTei paTypa HapyxHo-| & CKATHE cmm}c:m'm MOCTH o,
O BO3ayXa 5 W
[ | Kene3o0eToHHbIe KOHCTPYKUIMHK, | Huxe MUHYC 15 400 10 4
pacnonoXeHHble B CE30HHO-0T- 40 °C 4
TAMBAIOLLIEM C/10€ TPYHTA M MOA-| Hyxe MHHYC
BEpraromiuecd IMOINCPpEMCHHOMY 20 °C O 30 200 Q 4
3aMOPAXHUBAHNIO U OTTAMBAHMIO|  vpprye 40 °C
B BOOOHACLILICHHOM COCTOSAHMU | gr mioMUTENLHO




Oxonyanue mabauybt 4. [

CIT 52-105-2009

YcnoBust paboThl KOHCTPYKUUUA MuuuMans- | MUHUMaJbHble MapKu OeToHa
I'pynnoai HbIKM KJacc | MUHUMATE-
KOHCT- PacueTHas OeTOHa 1o 10 BOIOHE- HOC BO31YXO-
PYK- XapaKTepHCTMKa AUMHSISA TeMe- MpOYHOCTH ITO h10p030- NpoHULA- BOBJICYCHMUC,
LUK pEXUMA pabOTHI paTypa HapyxHo-| & CXKdTHC CTOHI;MT” eMOCTH 7
ro BO3ayxa 5 W
L - L | i ] i
2 HazeMHble XeJe300€TOHHBIe | Huxe MHUHYC 30 500 g 4
KOHCTPYKLIMH, TTOABEPTralOLLIHECH 4() °C
BO3ACHCTBUIO aTMOCDEPHBIX| Hiuwe MUHYC - ]
OCaJlKOB U MOMNEPEMEHHOMY 3a- 20 °C 10
MODPaXMBAHUIO M OTTAMBAHUIO MEHYC 40 °C 25 150 6 4
BKJIIOUMUTEJIbHO 1
3 | XKene3obeTOHHbBIC KOHCTPYKUMH, | Huxe MuHyc 55 150 6 i
3alUMIIEHHBIE OT aTMOC(hEpPHbBIX 40 °C -
OCaJKOB M MOABEPTalOMEC 33~ | Hyxe MUHYC ) |
MOpPAXHNBAHHUIO U OTTAUBaHHIO 20 °C 1o
MUHYC 40 °C 2 150 6 o
BKJIIOYUTEJBHO | |

[IpuMeyaHnusd

1 PacyeTHas 3uMHSs TeMIlepaTypa HAPY>XHOTO BO3AyXa NPUMHUMAETCH COMJIacHo 11. 3.5.

2 Mapky no Mopo30CTOMKOCTU M BOJAOHEIPOHHULACMOCTH UIS KOHCTPYKLIWH BOJOCHAOXEeHUA M KAH@IM3ALMU, A TAKXKE TS
cBail U cBal-000J0UEK CIEeAYET HA3HAYATh COMMTAacHO TPeOBOBAHUSIM COOTBETCTBYIOLUIMX HOPMATUBHbBIX TOKYMEHTOB.

MOpaXUBaHUE YMHOXAIOT HAa KO3(PPUUUEHT yC-
JIOBUU pabOTHI OETOHA

v, =117, (4.1)

M [IPU pacyeTe Ha I[MEPEMEHHOE 3aMOpPaXUBa-
HHUE-OTTauBaHUe — Ha KO3PMOUIMEHT

Y = 0,9 7,. (4.2)

4.6 3HayeHUe MOJIYAd VIIPYIOCTU OETOHA NMpHU

CXaTUM M pacTskeHuu E, npuHumaiotr no CIl
52-101.

Taonuua 4.2

4.7 I'lpu pacyete cTaTUYeCKH HEOIpPEAETUMbBIX
KOHCTPYKUUI HAa KPAaTKOBPEMEHHOE JENCTBHE HA-
Py3KH TPU NEPBOM 3aMOpPaXMBAaHMUU OETOHA Ha-

YaJlbHBIX MOJYJb YIIPYTOCTU OETOHA PEKOMEHY-
ETCS OMPENECIITh 110 QOPMYJIE

E_=E, - B,. (4.3)
KoapduumeHT §,, ydUTHIBAIOLIMK YBEJIAYEHHUE

MOIYJSl YIIPYrOCTH OE€TOHA NpPU TEPBOM 3aMOpa-
KUBAHUU, olpeneastoT no 1adiu. 4.3.

['pvnina 3HaueHus KodpPuliveHTa v,
Ycnosus paboTh KOHCTPYKLIMI NPy pacyeTHOM 3UMHENR TeMmepaTtype, °C
rno tadsn. 4.1 - , |
—20 —40 —60
1 1,8 2.1 J2}4
[lepBoe 3amopaxmBaHUE . 1.5 1,7 1.9
r 1 = -
| 3 1,2 1,3 1,4
1 0,75 0,70 0,65
[lepeMeHHOE 3aMopaxuBaHHE WU —
OTTaAauBaHUE L 2 | 0*_8_9 . .._9375. 0’7_(.).__
3 0,85 | 0,80 0,75
—— \ n 1 — W ———
[TpuMeyaHnue — [lig NpOMEXYTOYHbIX 3HAYEHUN pacyeTHOM 3UMHEN TeMmepaTypbl 3HaueHue Ko3ddulueHTa vy,
OnpeacnsieTcs] UHTEPNoJIsLUCH.

il kil il =N ikl




CIT 52-105-2009

Taonumua 4.3

3HayeHUC Ko3pPUiueHTa f3,
[ pyrina B pacueTe Ha MEPBOEC 3aMOpaXuBaHHE

KOHCTPYKIMK | pyu pacyeTHOM 3uMHeit TeMnepatype, °C
o TabJ1. 4.1

—20 —40 ~-60
I L [ 13 ] 13
2 13 1,4 1,5
3 s e T

[IpuMeyaHue — LS NPpOMEXYTOUHBIX 3HAYCHUH
pPacYeTHOH 3MMHEN TEMIIEpATYphl 3HAUYEHHUA 5, ONPEACAAIOT-
CSI UHTEPIIOTSILMUEH.

- . kel . iy

4.8 OTHOCHTENbHBIE NedopMalLiii OeTOHA NP
C>XKAaTUM B 3aBUCUMOCTU OT paCYETHOM 3UMHEHN TEM -
[epaTypsl IpU 3aMOpPaXMBAHUH OETOHA U HEIIPO-
NOJDKUTEIBHOM HarpyXeHUH NnpuBeaeHs! B Ta01. 4.4
U IpU NEPEMEHHOM 3aMOpaKMBAHUM U OTTaUBAa-
HAUM OETOHA U MPOROJIXKHUTECILHOM AEUCTBUMU Ha-
'PY3KH JaHbl B Ta0I. 4.5.

Taoanuuna 4.4

OTHOCUTEbHAS acdopMalus
['pynna | PacueTHas DeToHA MPU CXKATHHU OT HENpo-
KOHCTDYK- |  3UMH3A NOKUTEJBHOrO HarpyxeHusl
UMK Mo TemMInepa- [pY 3aMOpaXMBaHUM
Tabn. 4.1 | typa, °C —_ 1
e 1074 | €, 1074 | g, 107
1 ~20 26 41 20
_-—40, —60 30 | 50 | 22
2 -20 24 39 13
~4(, —60 28 47 20
3 —20 22 37 16
—40, —60| 26 44 18

Taoauuma 4.5

OTtHocUTesibHasA JedopMalns
[pynna | PacueTHas OeToHa NpU CXKATUH OT
KOHCTPYK- | 3UMHss MPOAO/DKUTC/IBHOIO Harpy>XeHus
LMit no | Temmepa- | IP¥ NEPEMEHHOM 3aMOpPaAXKHMBAHUU
Ta0n. 4.1 Typa, °C U OTTAUBAHUU
Ep0° l 0*4 Ep2 1 0_4 EleEd‘ l 0_4
l —20 35 35 25
2 —20 30 S0 20
—40, —60| 40 60 30
- -—
3 ~20 25 45 5
—4(, —60 35 D 25

4.9 Ilpu npoROIXKUTEIbHOM HEUCTBUU Ha-
PY3KM B YCJIOBUSIX TMEPEMEHHOIO OTTAMBAHHS-
3aMOpaXMBaHNUA 3HAYEHUS HA4YaJIbHOTO MOAYJIA
nedopMaliii DeToHa onpeaensiiorT Mo CJaeaylo-
e popmyne:

E,_=E/(-9,.,) (4.4)

1

rne ¢, . — Ko3DOUIUMEHT noaszydyectu OeToHa,
KOTOPBIH TPH [IEPEMEHHOM 3aMOPaXKU-

BAaHUM U OTTAUBAHUM MPUHUMAIOT IO
TaoJ1. 4.6.

Taonuwma 4.6

3HayeHUe KoapPpuLMeHTa noa3yyecTH DeTOHA
I pynna ¢, ., MPU pacyeTe Ha JUIMTEIbHOE IeliCTRUE
KOHCTPYKR= 1 Harpy3ku M mepeMeHHOTO 3aMOpaXUBaHUS
UvH 1O M OTTaMBaHMsA TIPU KJacce GeTOoHa
Tabs1. 4.1 - -~ _
B20|B25|B30|B35|B40{B45{B50|B55|B60
1 7,016,0(5,2(4,814,413.813,212,8(2.6
2 4113,612,8(2,5 2,2H2,0 1.9 1,8]1.7
r r | { 1 4
3 2512212018116 1,5¢1.4(1,311.,2

4.10 IIpu pacuyere XKeae300€TOHHBLIX 3JIEMEH-
TOB NO AePOPMALIMOHHOK MOIEIU UCIIOABL3VIOT
JUArpaMMBbl COCTOsIHUS OeToHAa. B KayecTBe pacyer-
HbIX AMATrpaMM COCTOSIHHUsSI OETOHA, OINpPEacsiIO-
HIMX CBSI3b MEXAY HAMPSKCHUSAMH U OTHOCHUTEJb-
HbIMU AePOpMALUSIMU, TIPUHUMAIOT TPEXJIMHEMN -
HYIO (ITPU pacyeTe 00Pa30BAHUS TPEILUUH) U ABYX-
JIMHENHYIO JuarpamMmsl (puc. 4.1).

4.11 Ilpu TpexnuHeilHOil nuarpamme (puc.
4.1a) cxumMmarouive HarnpsbkeHusi 0eToHa 6, B 3a-
BUCHUMOCTU OT OTHOCHUTEJIbHBIX ACOpPMALIMA YKO-
poYyeHUsT OETOHA €, OIPEACNAIOT MO HopMysaM

npu 0 <g, <gy
Cp = Ebfgb; (45)

[ipHd Ebl < E’b < E’bﬂ

\
_ Op1 | €p —Ep1 | Op .
Gb o l R | R Rbl" (46)
A\ b )ELO ~ Epl b
an Ebo < E’b < E’bl
Gb - Rb' (47)
3HAYEeHUSsI HANPSXKEHUS O, IPUMHUMAIOT
G, = 0.6 Rb. (4.8)

3HaYeHMs. OTHOCUTEJIbHBIX AedopMalnM ¢,,
NMPUHUMAIOT

Op

!

4.12 Tlpu ABYXIMHECHUHON auMarpamMme CXHUMa-
jollEe HAMIPSIKEHUE OETOHA B 3aBUCMMOCTHU OT OT-
HOCUTEJIbHbIX AedopMaLUK €, OIMpPEACNSIOT 10
(opmynaM

npu 0 <€y <€y g

Gp = Ep reu€sps (4.10)



DU Epy reqd < €5 = Ep2
Gb —_ Rb" (41 1)

3HayeHue MPUBEACHHOTO MOAYJISL YIIPYTIOCTHU
OeroHa £, , IPUHUMAIOT

R,

E, .= .
b red o1 red (4.12)

4.13 3Ha4yeHUA KOIPDHUIIMEHTA TMOMNEPECYHOU
nedopMaliMi O€TOHA A0IYCKAETCd NPUHUMATD I[IpU
OTpULIaTeJIbHOM TeMIiepaType 10 —40 °C v bp = 0,23
u npu — 60 °C v, = 0,25.

4.14 TemnepatypHbie Ae(popMaLMy OETOHA MpH
BO3IECUCTBUM HU3KOHW TEMIIEPATYPHI B OCHOBHOM
3aBUCST OT ero BJAaXXHOCTU. IIpU MOHMXKEHHUU TEM -
neparypsl 10 —20 °C rpoUCXOaUT COKpalliCHUE MaT-
PULBI O€TOHA, M BOAA B OOABILUUX ITOpAX HAUYMHAET
3aMep3aTh. 3aMEP3aHUE BOIbI COIMPOBOXAACTCS YBE-
nIuyeHueM oobemMa. Ilpu nanpHeneM MMOHMXe HUU

a) Op

CII 52-105-2009

temriepatypsl 10 —40 °C u —60 °C Bona 3aMep3aer

BO BCEX IMOpax, M Jied, NMPOoXoas nATh Ppa3 CBOEro
COCTOAHUS, YBEJIUYUBACTCS B 00bEME U CO3MACT

Ha MaTpuily O6eToHaA OOJbLIOE HAaBJICHUE, U IPO-
UCXOOUT HEKOTOPOE YBEIMYEHUE 00beMa OETOHA.
YeM OosibllIe BNIAXKHOCTh O€TOHA, TeM OOJBLIE [TPO-
MCXOAUT yBesin4yeHUe oObeMa OeToHa, U KOIPPu-
HUEHT TEMIIEPATYPHONU Ae(POpMallMU YBEJIUUYHBA-
eTCS.

4.15 Ilpu noBbileHuu TeMmepatypsl ¢ —60 °C
1o —20 °C npouCXOAUT DONOJTHUTENbHOE PACIIU-
peHUEe Jbla, MMOSABJISIOTCS TPEIUMHBI B MaTpUIE
OeTOHAa, U OETOH AOIMNOJHUTEIBHO YBEJIWYUBACT
CBOU pa3MepHI.

beTOH Ha NOPTIAHALIEMEHTE HOPMAJIBHOM BJIAX-
HOCTH 2—3 % Kak npHy 3amopaxkuBaHuu no —20 °C,
TaK U [IPU OTTAMBAHUU UMEET HAUOOJBIIHUUN OT-
pULIATEJIBHBIA KOOPPUIUEHT TEMIIEPATYPHOM JIe-
bopMmauu (Kpusas 3 Ha puc. 4.2). beToH Birax-
HOCTBI0 3,5—4.5 % UMeeT MEHBILIUI OTPULIATENb-
HBbI KO3(OUIIMEHT TEMIIEpATYpHOH AeopMalluU

Cu = Oy = R,

arctg £,

Ep1 Ep1 Ep)
0)

i

/
'V

]
—
L

I arctg Ebf,re J
\\”

8.& l.red

Oy = Opy = Opy = R,

\

Epo  Epo Epa €y Ep

€0 Ero €42 € Ep

a — TpexXJIMHEeNHHaA, 6 — aByxiMHenHasi, / — npu 20 °C; 2 — rpU 3aMOpaXuBaHUHU, 3 — IIPpU IonepeMeHHOM
3aMOpaXMBaHUM U OTTAUBAHUU

Pucynok 4.1 — JIlnarpaMmel cOCTOAHHKA cxarToro 0Oerona
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I . * 4
2 .
| 8
) | . ‘l 12
t, °C —60 —4() —20 J, 20
PpU 3aMOPAKUBAHUU, — — — —[PH OTTAUBAHUH;

I, 2, 3 — ycaoBus paboThel KOHCTPYKUMH o Tab. 4.1

Jlns GeToHa ¢ KapGoHATHBIM 3anonHuTteneM o, - 107°/°C npu-
HUMaloT Ha 1-107%/°C MeHbiue Mo abCcoMIOTHOMY 3HAYEHUIO

Pucynok 4.2 — Ko3¢pdunuent temneparypuoi aedop-
MalHH O€TOHA Ha NOPTJAHAUEMEHTE ¢ CHJIMKATHLIM 3a-
NOJHHUTEJIEM

(KpuBasi 2) MpU 3aME€P3aHUU U TT0JOXUTEIbHbIA
KO3QGULUEHT o, IIPU OTTaMBAaHMUU. Y Oe€TOHA,
HAXOAALIErocsd B BOJOHACHIILEHHOM COCTOSHUU
BJIAXHOCTBIO 5—8 %, naxe npu 3aMOpaXXMBaHUU
110 —60 °C k03hdULMEHT o, UMEET NOJOXKUTENb-
HOe 3HayYeHUe U NMPU OTTAUBAHUU OH €llle YBEJIU-
qyuBaetcs (kpusasd /). KoapduuueHTh TeMnepa-

Taonuwma 4.7

.

IlpenensHble achopMalUu yCalkKu
B e ' 107® BetoHa ¢ ocankoii
JIAAKHOCTD CTaHOApTHOrO KOHyca 3—8 cM st
BO3oyxa, %, KOHCTPYKLIMii, He 3aLUMLUEHHBIX OT
HanbONCE CYXOTO | posnoiicThUs CONHEUHOM panMaLMy,
Mecsdlla paiioHa

B 3aBUCUMOCTHU OT hred" CM

CTPOMTENbCTBA | | r
3,5 5 [ 10| 20 | so| 0¥
40 630 | 600 [ 500 [ 440 [ 400 | 370
60 1’580 [ 500 [400] 340 [300] 260 |
75 500 | 420 | 320 | 260 { 220 180
90 430 [ 340 [ 240 ] 190 [ 170[ 170

[IpuMeuaHns

| 119 KOHCTpYKUMH, 3alUMLLIEHHBIX OT BO3AEUCTBUS COJI-
HEYHOM panuauimu, 3HaueHusi gepopmanivil yCaakyu yMHO-
xarT Ha (,85.

2 3HayeHUa pedopMaluMil yCaakKd NpU NMOJABHXHOCTH
OCTOHHOHN CMeCH 110 OCaJKe CTaHJAApTHOIO KOHYyCa, CM, YM-
HoxalT Ha |,1 npu 9—14 u 1,25 npu 15 u bonee.

10

/!
_4 12
3 |
| LS
'] | | i _
t, °C —60 —40 —20 0 20
[IpU 3aAMOPAXUBAHUH;, — — — —TIPU OTTAMBAHMH;

I, 2, 3 — ycnoBus paboThl KOHCTPYKLMU 1O Taba. 4.1

/L5 6eToHa ¢ KapOOHATHBIM 3anoaHuTeaeM o, 107%/°C npu-
HUMaIOT Ha 1-107%/°C MeHblie Mo abCOaIOTHOMY 3HAYEHUIO

Pucynox 4.3 — Koddduuuent remneparypHoii aedop-
MAalMKH OeTOoHA Ha INLIAKONOPTIAHAUEMEHTE ¢ CHJIMKAT-
HbIM 3aNOJHKTEIEM

TYpHOU nedopMallvy It OETOHA HA LUTAKOIIOPT-
NaHALIEMeHTe TIpUBEIEHBI Ha puc. 4.3.

4.16 HauOosbliyi0 BAaXHOCTb OCTOH HUMeeT
HEMOCPeACTBEHHO NOCJIe U3TOTOB/IeHUSI KOHCTPYK-
HUU, 3aTEM OH BbLICHIXAET N0 PABHOBECHOU BJAX-
HOCTHU C OKpyXXarller cpeaoi. Boicbixanue 0eTo-
Ha COMPOBOXIAETCA pa3BUTUEM JedOopMaLINK yca-
KM OeTOHa. PacyeTHbIe TnipeaebHble 3HAYEHUS J1e-
dopmanuit ycanky 0etoHa €, naHbl B Tab. 4.7.

4.17 IlpuBencHHas BbICOTA CEYECHUS IJIEMEHTA
h,,, XapakTepu3yeT MaCCUBHOCTbL KOHCTPYKIUUH W
paBHa NAOLIAAU MOMEPEUHOrO CeUeHUs, NSJCHHON
Ha MOJIOBUHY MEPUMETPA OTKPHITOIO IJIsI BBIChIXA-
HUS OETOHA.

4.18 I1py yBEeJIUUYEHHUH BAAXHOCTU OKpYyXKa-
fOLIEW cpenbl NMPOUCXOAMT HaOyxaHUe OeToHa.
KoapbuumeHdt 1UMHeMHOro HabyxaHus O€TOHa
NPUHUMAIOT paBHbIM ¢, = 5 - 103 (MM/MM)/(T/T).

ApmaTtypa

4.19 [Ipn HazHaYEeHMM KJIACCOB U BUJIOB ap-
MaTypbl VISl 2KEeJ€300€TOHHBIX KOHCTPYKIMUM, pa-



OOTAIOLIUX [IPU BO3AENCTBUYU HU3KHUX KJIIMMATUYEC-
Kux temrepatyp (npemwioxeuue C.A. ManarsHa,
HUWMXKD), cneayeT yuuThIBaTh CJIEAYIOIUEE UX BO3-
MOXHOE BJAUSHHUE HA CBOUCTBA CTAJIM:

- MTIOBBILIEHUE BEPOATHOCTH BOZHUKHOBEHUS XPYII-
KMX pa3pylUeHU BCJIEACTBHE BO3JEHUCTBUSA Harpesa
[IpH CBapKe apMaTypbl, B OCOOEHHOCTHU B COYETAHUU
C JUHAMMUYECKON M MHOTIOKPATHO MOBTOPSIOLLIEHCS
Harpy3Koi, a TaKXe B 3aBUCUMOCTU OT COAECPXKAHMS
B CTIU YIJIEpOJdA U JETUPYIOILHUX JIEMEHTOB MU OCO-
OeHHOCTEN TEXHOJIOTUU U3TOTOBJICHUSI apMaTyphl;

- U3MEHEHUE auarpaMmsl ne@OpPMUPOBAHUS
apMaTypbl, BbIpaXaUIeeCd B BO3MOXHOM YBEJIU-
YEHWU Tpeacsia TEKYYeCTH 1 MOIYJISL YIIPYIOCTH, a
TAKXE€ B YMEHBLUCHUU TUTACTUYHOCTH.

4,.20. B yci10oBUSIX XOJI0AHOIO KJIMMATa CleayeT
[IPUMEHSITH CJEAYIOULYIO CTalbHYIO apMarypy, OT-
BeYalollyo TpeOOBAHHUAM roCcyJapCTBEHHbBIX CTaH -
JAPTOB M TEXHUUYECKUX YCITOBUH:

- ropsiyekaTaHylo rimaakyr kiaacca A240(A-1)
no ['OCT 3781,

- TOPSAYEKATAHYIO KOJBLEBOTO IMEPUOANYECKO-
ro ripogpung kinaccoB A300(A-11), A400 (A-III)
no NOCT 5781;

- TEPMOMEXAHUUYECKHA YIIPOUYHEHHYIO CEPROBU/I-
Horo npodwis KiaccoB AS00C o CTO ACHM 7-93,

TY 14-1-5254-94 u apyruM TeXHUUYECKUM YCIO-
BUSIM;

Taonuma 4.8
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- TEPMOMEXAHHUYECKHU YIIPOYHEHHYIO U Trops-
YyeKaTaHylo ceprioBUaAHOro npopuns kiacca AS00C
no [[OCT P 52544;

- XOJONHOAePOPMUPOBAHHYIO BOJOYEHUEM C
[MOCEAYIOLUEH HAKATKOM NMEPHUOINYECKOTrO NMpodu-
a5 kiacca Bp-1 mo TOCT 6727,

- XO0JIODHOAEPOPMUPOBAHHYIO MPOKATKOM
nepuoaudeckoro npodpunsa xkiacca B500C nmo
T'OCT P 52544.

[IperMyiIeCTBEHHO pEKOMEHAYETCS TPUMEHSTh
apMaTypy ¢ rapaHTUEN yIApHOU BSI3KOCTH CeBeP-
HOTO MCIOJHEHHMA ropsiyekataHylo kiuacca Ac300
(Ac-11) no I'OCT 5781 u TepmMoMexaHUYeCKH YII-
pouyHeHHYI0 ki1acca Ac500C o TV 14-1-5543;

[Ipn Hu3koi temneparype 1o —60 °C ysenu-
YUBAETCA MpeAe TEKYUYECTH apMaTyphl B CPEIHEM
Ha 8—10 % u Momynb yripyroctu apMaTypsl Ha 2—
3 %. OnHaKo 3TO OOMYCKAeTCsl HE YYUThIBATH B pac-
qeTe XKEJe300€TOHHBIX KOHCTPYKLIMU, U pacyeT-
Hbl€ CONIPOTUBIIEHNUS ¥ MOYJb YIIPYTOCTH ITPUHU-
maroT rio CII 52-101.

4.21 IlpenenpHble OoTpULIATE/IbLHBIE TEMIIEPATY-
pPbl NIPUMEHEHUS apMaTypbl B 3aBUCUMOCTH OT €€
KJacca ¥ Buja (ropstdyekaraHasi, TepMOMEXaHUYeC-
KU YIIPOYHEHHas1, XOJOAHOTIHYTasg U XOJIOAHOKATaA-
Hasg), HAJIMYUA CBApPHbLIX COCAMHEHMH W Ha3Haye-
HUS 3JaHUN (CTeneHb OTBETCTBEHHOCTU, OTAIrUIUBa-
€MbI€ U HEOTAIUIUBAEMBbIE) MPHUBEIACHBI B Ta0. 4.3.

[IpU CTaTU4YeCKOH, TMHAMHYECKOK M MHOTOKPATHO MOBTOPHIOLIEHCA Harpy3kax

e

YCcnoBUS TpUMEHEHHsT apMaTypPhl

Kiacc apMaTyphbl Mapka

B 3aaHusax Il u 111 ypoBHEH oOTBeTCTBEHHOCTH

no 'OCT 27751 B 3nauusax [ ypoBH4

H COCTOAHHEC CTAJIN CTaJlN

B oraniuBaeMEBIX U
HeoTanaBaeMbIx 30a-

B HeoTamnuBaeMbIX 30aHUSIX
npu teMmrieparype, °C

OTBCTCTBEHHOCTH
o OCT 27751
[IpU TeMIepaType

I—

HH?;;:? T,EIEH—T;S{ ggpa 10 —40 a0 —355 no —70 f0 =70 °C
EO(A—I) ropsiycKaTaHas 1T Cr3cn + + + , + | + B
CT3NnC, KM + 4 + | +3 | — - |
A300(A-II) ropsuyekaraHag CTSCH,HC] + + | +3 - [ =
| 1812C + + + . — -
| Ac300(Ac-1I) ropsyekaraHas 10I'T + + N n n
A400(A-1I1) ropsyekaTaHas 35IC | + + |7 — | T~ |
25T2C + o+ + - | _
' AS00C TepMOMEXaHHUYECKHU ' — | : + + + — —
VIIPOYHEHHAs! M TropsiueKaTaHast —2 +- + | + +- l —
Ac500C —2 + + + | + B
' B500 XOJIOAHOAEHOPMUPO- ] —3 + + ; + e | —
| BAHHas —4 l + + + — —

I TOCT 6727).

I XUMHUYeCcKHIi COCTaB cTanu oTBedaeT TpeOOBaHUAM HOPMATUBHBIX ROKYMEHTOB (CTO ACUM 7-93, TY 14-1-5254 4 1.11.) B
4acT¥ MAKCHUMAJIBHOIO COACPXKAHMSA YIepoaa U OCHOBHBIX JIETUPYIOLLUX 3JIEMEHTOB.

2 XMMHUYECKUI COCTaB CTalU oTBevyaeT TpeboBaHUAM HOpMaTUBHBIX JOKYMEHTOB (TOCT P 525442006, TY 14-1-5543
U T.M.) KaK B YaCTU MaKCUMANBHOI0, TAK U MUHUMANBHOTO COAEPXKAHUA YIIepoaa U OCHOBHBLIX JIETUPYIOLINUX 2JIE€MEHTOB.
3 ApMaTypa, M3roTORJIfeMas Mo TEXHOJIOTMM BOJIOYEHUA ¢ nociaenylolledl HakaTKod nepuoauyeckoro npodbuns (Bp-1 no

4 ApMaTypa, U3roToBIsieMas Mo TEXHONOTMU xonoaHoi npokatky (no FOCT P 52544, TY 14-1-5544 u T1.11.). I
> [Ipy yCAOBMM OTCYTCTBMSA CBapKHU NpPH INepepaboTKe apMaTyphl.
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4.22 3HayeHNs: OTHOCUTEJNIbHLIX Je(opMaLlui
apMaTypshl €, ONpPENESIIOT KaK YIPYrue Ipy 3Ha-
YEHUHU COTNPOTUBJIEHUS apMaTtyphl R .

R
€50 = g (4.13)

4.23. KosddpuuueHT TMHERHONA TeMITepaTyp-
HOU IXe(OopMallMM apMaTypbl B 3aBUCUMOCTHU OT
HU3KO! TEMIIEPATYPhI IIPUHUMAIOT 110 Tabun. 4.9.

Tadonuua 4.9

3Hayeuus ko3ddulHUeHTa TeMIlepaTypHoil nedopmaluy
o' 107, rpax™!, npu HU3KO#! TeMmeparype, °C

20 [ =20 [ =30 [ 0 [ =50 [ 60 | =70

4.24. B kayecTBe pacyeTHOMN AMarpaMMbl Ae-
GopMUpPOBAaHUS apMaTyphl, YCTaHABJIUBAIOILECH
CBSI3b MEXIY HalpsOKEHUSMH O, H OTHOCHTE/IbHEI -
MU AedopMalUsMU apMaTypbl €, MPHUHUMAIOT
ABYXJIMHENHYIO nUuarpaMmy (puc. 4.4.), ucrioyib3y-
eMYIO TIpM pacyeTe Xeae300€TOHHBIX 3JI€MEHTOB
o aedopMaLlHOHHOM Moaeau. JAuarpaMMel COCTO-
SIHUS apMaTyphl [1PpH pacTsLKEHUM U CXAaTHU TPU-
HUMAIOT OIMHAKOBBIMH.

HarnpsbkeHus: B apMaType G, ONIPEAe/IsSIoT B
3aBUCHMOCTH OT OTHOCHUTEJIbHBIX AePOpMalLlUi €
COIJIaCHO IUarpaMMe COCTOSHHUSI apMaTyphl I10

dopMynaM.
o, =€ L (4.14)

mpu 0 < g, <&y
IPU €4 S €, S €y o, = R.. (4.15)
JHayeHUs OTHOCHUTENBHBIX HepopMauuil €
NMPUHUMaIT no dopmyne (4.13).
3HayeHus R u E — mo m. 2.22.
3HayeHUe rpeaeIbHON OTHOCUTEIbHO! nedop-
Mauuu € . (€,) TIPUMHUMAIOT IO Tabi. 4.10.

Tadbnuua 4.10

————————
PacyeTHas 3MM- [IpeaenbHble OTHOCUTE/IbHbIE
HSSL TEMMeEpPATYPA AeopMalluK apMaTypsl €, (€;)
HAPDYKHOTO [ A man  cann  AARA 2 amfe 1 a~ann
A240, A300, A400, A400C, Ac300,
Boanyxa, °C | A500C, BSOO(Bp-I), BSOOC | Ac500C
o ~30 | 0,025
| Or =30 1o —55 0,023 0,025
Ot =55 50 =70 0,021

5 Pacuer nedopmauutt
XKeae300eTOHHBIX 3JIEMEHTOB
OT BO3aefiCTBHUA XO0JOIHOroO KJINMATA

5.1 Ilpu namMeHeHUH TeMIIepaTyphl U BIAXHO-
CTH YKOpOYGHHE WIM YLIMHEHUE OCH Xese3obe-
TOHHOTO 3JIEMEHTA U ée KPUBU3HY OIPEaE/IAIOT KaK
1151 OETOHHOIO 3NEMEeHTA.

5.2 Ilpu pacyetre no nepsoft pacyeTHoM cra-
AUU paboThl B XON0OHOE BpeMs roja:

1. Ha nioHmxeHne TeMIIepaTyph!:

12

YKOpPOYEHHE OCU IJIEMEHTA

g, = AL, o, Y, (3.1)
KPHUBU3HY OCH 3JIEMEHTA
(1Y) _ Veay,
= ==, (5.2)
oo

3HayeHHSI KO3 HULIMEHTA TEMITEpATYPHOU e~
popmanuu OCTOHA O, MPUHMMAIOT 1O PUC. 4.2 WX
4.3 Ipu 3aMOpPaXXMBaHUM [UISI pAaCUETHOM 3UMHEU
TEMIIEPATYpPbl HAPYXXHOIO Bo3ayxa. CpeaHssl TeEM-
epaTypa CeUCHMs 3/IEMEHTa Af, U Iepernan TeM-
[1IE€pATYPBI IT0 BBICOTE CEYEHUS dJIEMEeHTa V, Ipu-
HUMAIOT 11O MPWIOXEHUIO A.

2. Ha noHMXeHue BIaXHOCTHU:

YKOPOUEHHUE OCH BJIEMEHTA

Ecs = Er:si ch (53)
KPUBHU3HA OCHU INTEMCHTA
( I ) ecsf

\r/m - —;“ch : (54)

3Ha4YeHHe € ; 11 GETOHHOIO 37MeMEHTa MpPH-
HUMAIOT paBHbIM MpedeabHON AehopMaliMK yCcal-
KU 6eToHa no tabn. 4.7. YmeHblleHUe nedopmMa-
LU ycaaky OeTOHAa B Xejle300eTOHHBIX 3JIEeMEeH-
Tax 3a CYET apMHPOBAHHUSA HOMYCKACTCS OIpene-

JIATh 110 popMyne

e, = (1 —0,2u) e, (5.5)
rIe U — IPOLEHT apMHUPOBaHMA.

3. Ha nosblllieHUE BIAXHOCTH:
yIJIMHEHME OCH 3/71€MEHTa

e, = 0, AW v, (5.6)
KPUBM3HA OCH 3/1EMEHTA

1)

~ | =o,Viey, /b (5.7)

P

3Ha4YeHUS Ko3ddULMeHTa JUHENHOro Haby-
XaHUsA OeTOHA o, MpUMHUMAIOT Mo 1. 4,18 U1 3Haue-
HUS CpenHel pacyeTHOM BiIaxXHOCTH 6eToHa AW,
M PacyeTHOro Inepenanga BIaXXHOCTH V. B X0101-
HOE BpeMs roaa IpUHUMAIOT 110 NpuiIoXeHu o b.

5.3 JedopMalny OT BO3AEUCTBUA KIMMaTH-
YECKON TeMIIEPATYPh! ¥ BIAXHOCTH NPU pacyeTe
10 IEPBON U BTOPOM IpymnnaM MpenejbHOro CO-
CTOSSHUA YMHOXAIOT Ha KO3(DPHULIMEHT HaAEXHOC-
TH 10 Temmneparype y, = 1,1 u Ha K03dOUUUeHTH!
Ha/leXXHOCTHU 10 ycanke 6eToHa ¥, = 1,2 ¥ Habyxa-
HuAa ¥, = 1,3.

5.4 TTpu pacuere Mo BTOpON pacyeTHOMN cra-
IUK pabOoTh! B YCIIOBUSAX IJIUTEIBHOTO NOIIEPEMEH -
HOr'0 3aMOpaXXUBaHUA U OTTaMBaHUA:

Ha TTOHWXEHHE TeMIIepaTyphl B XON0QHOE Bpe-
Ms rona. KpoMme teMnepaTypHbix aedopmauuis He-
TOHa YYUTHIBAIOT HehopMaliy ycaaky OETOHA, BbI3-
BaHHbIE CHIDKEHHEM BIAXHOCTU WK nedopMmaLiuu
HaOyxaHus GETOHA OT IMOBBILIEHUSA BIAXHOCTH,



[JedbopMaLlMI0 OCU 3/IeMEHTa U ee KPHUBHU3HY
OIpeacAoT:
1. [Ipy NOHMXKEHUM TEMIIEpPATYPhI U BAaXHOCTH

€res = _Atcabﬂr il PPN PYY (58)
(1 V.o £
— — B el & + £S5, _
\T Jt,es h K h Tes (3.9)

2. [Ipy NOHUXEHUU TEMITEPATYPL! U TOBBILIE-
HUU BJIaXHOCTH

Erw = =Al0y Y, + Achaw'Yw; (5.10)
(1) Koy, iZ:cwa.iyw_

7T (5.11)

3, IIpy noBBIIUEHUM TEMIEPATYPhBI U MTOHUXE-
HUU BJIIAXHOCTHU

€ e = DyOpYr — €6 ess (5.12)
1) V.o 3
— = W N, g 2SN
Kr)r!cs h Yf h YC&' (5,13)
4. I'Ipy MOBBILLIEHHUH TEMITEPATYPBI U BJIaXHOCTH
Erw = A0y, + AW 07, (5.14)

(1\ Al Olpy V.. o
== I Y (5.15)

—

T w

3HaveHMsa o, At, V,, €,
Uy, — Io mm. 5.2 1 5.3.

3HAYCHMs CPEAHEN PacYeTHOM BIAXHOCTH AW
K PaCUETHOrO Ieperana BIaxXHOCTH V, — 110 Mpu-
noxeHulo b.

5.5 Ecau nedpopMaliiy ocH 3j1eMEHTA U €€ KpU-
BU3HA OT U3MEHEHHS TEMIIEpATyphl M BIaXHOCTH
VIMEIOT Pa3HbIC 3HAKM WIM HAIpaBlIeHusi, TO pa3pe-
111aeTCSA YYUTHIBATH JeOpMaliMi U KPpUBU3HBI TOJIb-
KO OT HanOoJjiee HeOIaronpusiTHOIO BO3IEMCTBUS.

5.6 Jledbopmaninu yKopoueHHUs1 6eTOHa OT yca-
KU €, UIsl COOPHBIX XeJIe300€TOHHBIX 3JIEMEHTOB

yMeHbLIAOT Ha 70 %.

aw’ AW’ V, ? Yr* ch

C {C

6 Pacuer XKejie300€eTOHHBIX
KOHCTPYKIIHH B XOJIOAHOM KJIHMAaTe

6.1 Pacuer Xene300eTOHHLIX KOHCTPYKUUN B
XOJJOAHOM KJIMMATE MO MPOYHOCTU CEYEHUH, MO
PACKPBITHUIO TPELUMH U AeopMaLMi [IPONU3BOIAT IO
CHull 52-01 u CIT 52-101 ¢ yyeToM BO3AEHCTBUSI
HU3KON KJIMMATHYECCKON TEMIIEPATYPh! ¥ U3SMEHSIO-
LHUEUCHA OTHOCUTEIBHOM BJIAXXHOCTU HAPYKHOI'O BO3-
IIyXa, COIVIaCHO AOMONHUTEIbHBIM PEKOMEHNALIUAM,
U3NTOXEHHBIM B HacTOsILIeM CBOAE MPaBUl.

6.2 Ilpu pacuere xene300€TOHHBIX KOHCTPYK-
UMM CHayalia YCTAaHABJIUBAIOT TPYIIY KOHCTPYK-
LIMY B 3AaBUCUMOCTH OT pexkuma €€ padoThl (TaOI.
4.1). 1St IpUHATON TrPpYIIbl KOHCTPYKUHWHA B 3a-

CIT 52-105-2009

BUCUMOCTH OT YCIOBHUHN 3KCINyaTalUMU U pacyeT-
HOH 3UMHel TeMnepaTypbl paOHa CTPOUTEIbCTBA
HaxolsT 3HaYeHuss Ko3apduuueHTa vy, (Tabn. 4.2),
Koapduunenrta B, (tabn. 4.3) n Ko3pdHULUEHTa
nonayyectu GetoHa @, .. (Tabn. 4.6).

6.3 Pacuer cTaTUUYEeCKH HeollpedeIMMBIX KOH-
CTPYKLMHA NPOU3BOOAT MO (pOopMy1aM CTPOUTEb-
HOW MEXaHHKHM Ha COBMECTHOE BO3JeNCTBUE Ha-
TPY3KU U YCUJIUM OT UIMEHEHUS TEMIEpaATyphl U
BNAXXHOCTH HapYXXHOI'O BO3JyXa COrNTacHO yKa3a-
HusimM CIT 52-103. Ecau onpenenesue ycunuit or
BO3AECACTBUA TEMIIEPATYpPhl U BJIaXHOCTH B CTATU-
YECKU HEONpeacIUMON CUCTEME IPOU3BOIUTCSA
METOLOM CHUJI, TO NEPEeMELICHUS A, B OCHOBHOH
CUCTeMe B j-M HaIpaBjieHUU, BbI3BaHHbIE BO3Oei -
CTBUEM TEMIIEpaTyphl, PaBHEI

A B L
A =ZJ.M, -; dx+EJ.N,Eudx, (6.1)
0 \" /g 0

rae M,, N, — uaruGaioliuii MOMEHT U IIPOLOJIb-
Hasi CHJla B CEYEHUU X 3JIeMEHTa
OCHOBHOU CUCTEMBI OT AEHCTBUSA B
[-M HallpaBJIeHHUU COOTBETCTBYIO-

1) e eAMHUYHON CUNBI,

€Ex — KpUBH3HA U dedbopMalLlMU OCH
3JIEMEHTa B CEYEHUHU X, BBI3BaH-
HbI€ BO3OEHCTBUEM TEMITEPATYPHI,
OIpeaesisieMbl€ 110 pa3aeiy 5. AHa-
JIOTUYHO OTIPEAEeIAIOT NepemMeiiie-
HUA A, ¥ A, OT BO3HEHUCTBUA
BJIAXKHOCTH.

6.4 PacueTHbIt M3rubarollMii MOMEHT OT Ile-
periaga TeMmnepaTrypsl M BAaXXHOCTH ITO BBICOTE Ce-
YEeHUsI TIpY paBHOMEPHOM pacnpeneyscHuu 1o Ajim-
He 3JIeMeHTa, 3aAeJIaHHOr0 Ha Oropax OT HOBOPO-
Ta, a TAKKE B 3aMKHYTBLIX paMax KOJbIIEBOTO U ITpsi-
MOYTOJIBHOTO OYepTaHUN, UMEIOILINUX OAUHAKOBBIE
CEYEHUsI, ONPEAEIIAIOT 10 POpPMYE
£1)
Mt,w,cs = l D, (62)

\ 4 JE,W,CS

.

(1)
rnei ..

— KpUBU3HA OCH 3JIEMEHTA OT Iepe-
[aga TEMIEPATYphl U BIAAXHOCTH
10 BBICOTE CE€YEHUS 3JNEeMeEHTa,
onpeaenseMast 1o gopmynam (5.2,
5.4, 5.7);

D — u3rudbHas XeCTKOCTb IPUBEICHHO-

IO NMONEpPeUYHOro CeYeHns dAeMeH-

Ta, onpeaesieMasa no opMmyine

D=E,J_, (6.3)

rne £, — Mouynb AepopMauMi OETOHa, OIl-
peaecnsgeMbli B 3aBUCKMOCTHU OT
NPOAOJDKHUTEILHOCTH NEUCTBUS Ha-
Ipy3Ky B YCIIOBUSIX IKCIUIYaTaALIUH.

13
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3HayeHus1 Moayns nedopMauuii 6etoHa E,,
MPUHHUMAIOT paBHBIMU [PU HETIPOAOJLKUTEIHLHOM
NEHUCTBUU HAIPYy3KU U TEPBOM 3aMOpaXXMBaHUU

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

3HayeHus E, onpenensior no gopmyse (4.3).

Ilpy nponomxutresbHOM IEHCTBUM HArpy3KH
U [OIMEPEMEHHOM 3aMOpPaAXUBAHUM U OTTAaUBAHUU
3HaueHus E, onpenesnsior no ¢opmyne (4.4).

6.5 MoMeHT uHepUMM IPUBEACHHOIO MOIE-
pe4HoOro cevyeHusi [ ,, OTHOCUTENBHO €ro LICHTpa
TSIKECTU ONPEeNensitor npyu HAIMYMMU HIM OTCYT-
CTBUU TPELUMH I1O OOILLUM [IpaBUIaM COIPOTUBJIC-
HUS YIPYIUX SJIEMEHTOB C YYETOM CXATOro 0eTo-
Ha, CXXaTol U pacTaHyToM apMmatypsl mo CII 52-
101 1 u3MeHeHUs CBOUCTB DETOHA OT BO3ACHUCTBUS
XOJIOAHOTO KJIMMATA.

JlornyckaeTcss MOMEHT MHEPLUU [, onpene-
JSITh KaK JJ1sl CIUIOUIHOIO Teja 1o o0UIMM TIpaBH-
J1aM COMPOTHUBJAEHHUSA YIIPYIUX JIEMEHTOB 0€3 yye-
Ta apMaTyphl. B 3TOM ciiyyae aist npsMOYroJabHOIO

CCUYCHUA

bh’
I, = . 6.5
red 12 ( )

Ecnu Moryt o0Opa30oBBIBATHCHA TPELIUHBI, TO
pa3pelaeTcsl 3TO YYUTHIBATD [IPUOTIUXKEHHBIM CI10-
cOOOM: 3HAYECHHUS MPUBEICHHOIO MOMEHTA UHEP-
1IMHY, BBIYUCAEHHBIE MO dopmyie (6.5), yMHOXa-
0T Ha Ko3dduuueHt 0,8.

6.6 IIpy U3MEHeHUH TeMIIEpATyPhbl U BIAAXHO-
cTA OeTOHA B CBOOOAHOM 3neMeHTe (1. 6.4) BO3-
HUKAEeT NMpoaoJibHasg CUaa, KOToOpast paBHa

N E, A, (6.6)

[,w.cs Er,w,cs

rae € — pedopMaliMsi OCU CBOOOJHOTO 23J1€-
MEHTAa, BbI3BaHHAS U3MEHEHUEM TEM-
nepaTypbl, HAOYXaHUEM U BbICBHIXA-
HUeM OeTOoHa (pasa. J).

HTa cujia co3daeT MOMEHT

W, CS

jwr,w,cs = Nr,w,cs €, (67)
rme e — D3KCUCHTPUCUTET NMPONOJTbHOW CHIILI

OTHOCHUTEJILHO OCH HOPMAJIbHOU ITUIOC-
KOCTU JEUCTBUS M3TOAIOLIETO MOMEHTA
U MPOXOOAIUEH Yepe3 LIEHTP TSDKECTU
[IPUBEACHHOIO ITONEPEYHOro CEYECHUS
3JIEMEHTAa, 3aA€JIaHHOI0 Ha Oropax;

A — IuoLanab MonepeyYHOro CEYEeHHU IJie-
MEHTA.

7 Pacuyer YCHJIHMH OT BO3JEHCTBHA
TeMNepaTypbl H BJAKHOCTH BO3AyXa

7.1 Pacyer ycmnuil B paMHOM KOHCTPYKLUU
CBallHOTO (PpyHAAMEHTA OT BO3JACMCTBUS TEMIIEpa-
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TYPBI U BAAXXHOCTU BO3AyXa ¥ HArpy3KU MMpoU3BO-
OAT METOAOM CTPOMTENbHOU MEXAHHUKU, NMPUHU-
Masl XKECTKOCTb CeYeHUH corJiacHo . 6.4.
MakcuManbHbIN U3rndAIINN MOMEHT BO3HM-
KaeT B 3a/IeJIKE KpaHEH CBau B I'PYHT UJIU B MEC-
Tax 3aJCJKU Bepxa CBau B PYHJAMEHTHYIO OAJIKy
(puc. 7.1 n 7.2). Kene3zodbeTOHHYIO CBAKO paccMar-
PUBAIOT KAaK CTOHMKY, 3aJ€JaHHYIO B IPYHT.
PacueT cTaTUYECKM HEOTIPEAECIMMOrO CBaifHO-
ro QyHOaMeHTa BeAyT 110 ABYM CTaAMUsIM pabOThI:
[epBasi CTaAusi — 3aMOPAXXUBAHUE IO pacyeT-
HOM 3UMHEHN TEMIIEPATYPHI;
BTOpas craaus — JANUTEJIbHOE NEPEMEHHOE 3a-
MOpaXHUBaHUE U OTTAUBAHUE B JIETHUMN IIEPUO/L.
Pacuer ycuiauit oT BO3ZEHUCTBUA TEMITEpaTy-
Pbl U BJIAXHOCTHU BO34yXa B CBaMHBIX (DYHAAMEH -
TaX OOIYCKAETCS IMPOU3BOAUTH MPUOIUXEHHBIM
METO/IOM.

Ycuausa B CBAHHOM (DYHIAMEHTE
3UMOM (nepBas craausa padoThl)

7.2 Ilpy pacueTe no NepBOM CTagUU pPabOTHI
(pyHaaMeHTa, KOraa rpyHT HaxOAUTCSI B MEpP3J0OM
COCTOSAHHMHU (3MMa), CBAaU CUYUTAIOTCS 3a4CJIaHHBbI-
MU B FPYHT OKOJIO €r0 IMOBEPXHOCTH HA PacCTOs-
HUU H,, paBHOM

H = (1,5 + Dk (7.1)
rne A7 — BBICOTA CEYEHUM CBaAU B IJIOCKOCTU e -
CTBUSI pacyeTHOIo yCHIIHSL, M,

7 — KOPPOPULUHUEHT, YYUTHIBAIOUIUN BIUSA-

HUE OKPYXKAIOLIEro rpyHTa Ha padoTty
CBan OT F'OPHU30HTANILHOIO YCUJIUS, BbI3-
BAHHOI'O BO3AEHCTBUEM TEMIIEpPATYPhI U
BAAXHOCTH BO31yXa

—_— (7.2)

KoadpdpuuneHT aeopMauum CUCTEMbI CBas —
[PYHT O, M~ !, OTIpeAensitoT o ¢Gopmyie

10° kb,
D .
VD

YciaoBHag WHMpPHUHA CBad, M (HapyXHbIH aua-

MEeTp d WU CTOpOHA cedeHUA b) B IINOCKOCTHU, IEP-
NEHAMKYIAPHOM K IEUCTBUIO PACUETHOIO YCHUINA

b, = 15b + 0,5 (7.4)

[I[puBeacHHYIO XECTKOCTb Xe€JI€300€TOHHOIM
CBau ompenesaior cornacHo 1. 6.4. Koagduuuenr
ycnoBust pabotel v, = 3 (CHull 2.02.03).

KosdduuueHT nponopuuoHaibHocTd k, KH/m*
(Tc/M*) moryckaercs NpUHUMATh B 3aBUCUMOCTH
OT pPacyeTHOTO HaBJIEHWS Ha MEP3JbIM I'PYHT R
KI'C/CM?:

npu R<2 k=735R,; (7.5)
npyu R>2 k=150 + 350(R — 2). (7.6)

(e = (7.3)

?
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Ih

a — neppas cTaavst paboThl IIPU 3aMOPOXKEHHOM TPYHTE — 3UMOMU; 6 — BTOpas cTaausd padOTHI IPpU OTTASIBLIEM T'DYHTE — JIETOM;
U, U, — TOPH3OHTAIBbHBIC NEepEMEIECHUS] BepXHell KPaHHENH CBaM MPU YKOPOUCHHUM U YUIMHEHUM QYHIAMEHTHOM Gaiku

Pucynox 7.1 — Dnopsl MOMEHTOB B CBAHHOM (yHJAAMEHTe ¢ HIAPDHUPHOH 3aA€NKOi CBaM B (PyHAAMEHTHYI0 OAJIKY OT
BO3JEHUCTBUS TEMIEPATYPHI U BJAAKHOCTH BO3AYyXa

PacyeTHOEe naBieHUe Ha Mep3ablid TpyHT R
ONpenensioT 1o tabnuuaMm 2 u 6 npuoxeHus 6
CHull 2.02.04 B 3aBUCHUMOCTH OT TEMIIEpATYPH]
TPYHTA Ha PacCTOAHMUM H, OT MOBEPXHOCTU IPYHTA.
Jlonyckaetcst R onpenesisitb B 3aBUCUMOCTHU OT TEM-
rnepaTypbl I'pyHTa Ha paccTtosaHuu (0,5 M OT €ro
MOBEPXHOCTH.

YcnoBHOE pacyeTHOE MaBJIeHME HAa MeEP3JIbIA
IPYHT PEKOMEHAYETCS IIPUHUMATD 110 Tabd. 7.1.

7.3 U3rubamlunii MOMEHT B 3aJieJIKe KpaiHei

CBaM B IPYHT Ha riyOuMHe H, OT MOBEPXHOCTH IPYH-
Ta OIPEHECSIIOT 10 (POpMYJIaM:

[TPU ITHAPHUPHOM COIIPSDKEHUUM CBan ¢ PyHAA-
MEHTHOMN OaJIKOM

_ 3uyD
(H; + )" (7.7)

M,
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a)

a — TepBas cragus paboThl IPU 3aMOPOXKEHHOM I'DYHTe — 3UMOU; 6 — BTOpas ctagusAd paboThl MPU OTTAsIBLIEM TPYHTE — JIETOM

Pucynox 7.2 — Dmopsl MOMEHTOB B CBAalHOM (yHAAMEHTE C KECTKOM 3aaeJIKOH CBail B QyHAaMeHTHYH0 OaJIKy oT
BO3ACHCTBHA TEMNEPATYPSI H BJIAXKHOCTH BO3/1yXa

[IPU XECTKOM 3aJeJIKEe CBau B PYHAAMEHTHYIO
DaJIKy

wlD

YA UL (7.8)
(Hy + 1)

b, = 4 +0,57k,, HO He boiee 6, (7.9)

_ Dy + Hy)
DI ’

ki (7.10)

16

rne D u D, — XeCTKOCTb CBau M QYyHIaMEHTHOM
Oasiku, ompenensior no n. 6.4 H,
[.,]—t1opuc.7.1u7.2.

7.4 N3rubarouit MOMEHT M|, B KpaiiHUX CBSI-
351X 1 B PYHIAMEHTHOM DaJIKE, B MECTaxX XeCTKON
3aJleJIKM CBau B OQJIKy OINPEACIsiIOT IO (POopMyaaM:

CILLﬁD
(ZU +Hl)2 ? (711)

M“ —



Tadonuua 7.1

PacueTHoe
HNABJIIEHHE Ha
YcnoBHOE ME D3B!
e[ Jeetemoe |ty ¢
TIBIH I'PYHT Kre/oM?, Hf !
R,, Kkrc/cm? muHyc 10 °C
U JBIAUCTOCTH
MeHee (0,2
["aneyHUKOBHIA (1LUEOCHN- 4 33
CTBHIN) C MECYaHBLIM 3aI10JI-
HUTEJIEM
[Tecku:
KPYITHBIE 3 33
CpEAHEN KPYITHOCTH 2,3 33
MEJIKHE BJIAXHBIC 2 28.5
MLUIEBATHIC BIAXHBIC 1,5 28.5
Cynecu:
JIETKHUE 1,5 20
NBLICBATHIC | 20
CYTJIMHKU: |
TSKEJIbIE 1,2 15
[bLIEBAThIE 0,8 15
Top®:
MYLIMLIEBbIN 0,3 6,7
MOXOBOM 0,1 6,7
[IpuMeuyaHnue — [Ipy TeMnepaTtype rpyHTa HUXKE
MUHYC 10 °C yC0BHOE pacyeTHOE AABJACHME HA MEP3JIbIH
IPYHT R NMpUHHUMAETCA paBHBIM TAKOMY X& 3HAYCHUIO, KakK
¥ npu temnepatype MUHYC 10 °C. Tlpu pacyeTHOM aaBle-
HUU Mep3J0ro IpyHTa Goiee 15 Krc/cM? DOMYCKAETCA MpPH-
HuMath Z = 0.

— "

a, = 3 + 0,545k;, Ho He Gonee 6, (7.12)

rne k, — no gopmyie (7.9).

7.5 lopu3oHTaNbHOE MEPEMEIICHUE Bepxa
KpanHEed CBau u,, BbI3BaHHOE Aedopmalueit co-
KpallleHUs XeJ1e300eTOHHOM hyHIAMEeHTHOUR Oal-
KM, OIPENEIsaoT 1o popMyIaM:

IIPU MMOHMXEHUU TEMIIEPATYPhl 1 YMEHbIIEHU K
BJIAXXHOCTH

Uy = 7€ .. ¥, K (7.13)

[IPU ITOHMKEHUU TeMIIEpATyphl U YBEJIUYEHUN
BJIAYKHOCTH

u = —te_y k. (7.14)
rae €, — 1o gopmyre (5.8);
g, — Io dopmyne (5.10);

K. — KO3(D@UUUEHT, YYUTHIBAIOLIMHN 1101AT-
JINBOCTH COIIPSDKEHUHU B y3/1aX CBAMHO-
ro oyHagaMeHTa, IIpUHUMAIOT PaBHBIM
1 — nng MoHonutHbix U 0,9 — s
CBapHBIX CTHIKOB,;

Yy, — DAacCTOsiHHUE€ OT LeHTpa 0JI0Ka CBarHO-

ro PyHAaMeHTa 0 pacCMaTpUuBaeMOM
CBaM.
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7.6 IlepemelieHuss Bepxa KpaiiHeil cBaull U,
BbI3BAHHbIE AedopMallMAMU (PYHAAMEHTHOU OaJt-
KM OT BO3IEUCTBUS TEMIICPATYPHI IPU DJIEKTPO-
HarpeBse OETOHA OCEHbIO U 3UMOM, ONPEAEISIOT 10

hopMmyIe
U, = At 0, Y, (7.15)

rie Al — paCYC€THBIC UBMCHEHMS TEMITEPATYPhI
OeTOHA IMIPU BJIICKTPOHArpeBe, oIpe-
neasoT no gopMmyne (A.12) npuio-
XeHUs A;
Oy ¥, — CM. ML 4.14 1 7.5.

Ycunaua B CBadHOM (PyHIAMEHTE
PH NIEPEMEHHOM 3aMOPAKUBAHHU
M OTTAMBAHMHM JIeTOM (BTOpas cragus padoThi)

1.7 Tlpu pacuyere 1o BTOpOHU cTaguud paOOTHI
(PYHAAMEHTA CE30HHO-OTTAUBAKOILNI CIOU TPYHTA
ray6uHoON H_ HaxoauTcs B TAJIOM COCTOSHUM. CBast
CUUTAETCA 3alIEMIIEHHON B I'PYHT Ha pacCTOSAHHU
H, OoT NOBEPXHOCTH IPYHTA

Hy=H z+(15+2h (116

HO He bonee H, = 75/a.,

rme H. — rayOuHa oTrauBaHUs IpyHTa, MPUHU-
MaIOT 110 Pe3yJIbTATaM I'e0JIOIrNYECKUX
U3BICKaHUM. lomnmycKaeTcst onpeneisarh
B 3aBUCUMOCTH OT BHa rpyHTa B paud-
OHE CTPOMUTEJIBCTBA 10 KapTaM IIpHU-
JIOXEeHUA B.
3HaYeHUd Z, O, ONpPEeNe/dIoT 1Mo opMynam
(7.2, 7.3). B dopmyne (7.3) 3HayeHne kK IpUHAMA-
10T o Tabn. 1 npunoxenus 1 CHull 2.02.03.

Ycj0BHOE pacyeTHOE AaBJIeHUe Ha TPYHT R B
dopmynax (7.5) u (7.6) zaMeHA0T Ha R,, KOTO-
poe NpUHUMAIOT 1o Tab6i. 1,2 u 4 nmpunoxeHus 4
CHull 2.02.01. YcnoBHOe pacyeTHOE NaBJICHUE
Ha TaJIbIil TPYHT R, IOMyCKAE€TCS OIpPenesiTh MO
Tabmn. 7.1.

7.8 M3rudaroimmm MOMEHT B 3aJieJIKe KpanHeun
CBau Ha pacyeTHOM IyoumHe H, OT IMOBEPXHOCTH
I'PYHTA OIPEAEIIAIOT 110 POPMYJIaM:

[pU LAPHUPHOM COIIPSLKEHUU cBail ¢ pyHIa-
MEHTHOM OaJIKON

3u,D(H, +1
_ Sup,D(H, 3_0); (7.17)
() +h)

M,

[PU XKECTKOU 3aA€JKE CBAU B (PYHJIAMEHTHYIO
Oanky

M +M
M, =X 2Ll + H) - M,
2 I+ H, (lp + H}) 20, (7.18)
u,D
M, = ! > (7.19)
(lh + H)
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rne b, = 4 + 0,57k,, Ho He Gonee 6, (7.20)
D, (l, + H5)
koo = b \*) 2. ,

5 oy (7.21)

e Dw D, cm. dopmyny (6.3);

[., H,, | —cm.puc. 7.1 n 7.2.

7.9 Usrubawoniuit MomeHT M, B KpaliHUX CBa-
d9X U B PyHAAMEHTHOU DaJike B MECTax KeCTKOM
3a/1€JIKM CBal B OAJIKY ONIPEaeIdIOT 110 pOpMYaaM:

| a,u, D
M, = —22"_
rae a, = 3+0,545k,, HO He Gonee 6; (7.23)

K, — 110 popmyne (7.21).

7.10 T opusoHTAaIbHOE TMEPEMELIEHHWE Bepxa
KpaifHeil CBau u,, BhI3BaHHOE NedopMarueil pac-
[IIMPpEHUS XKeJ1e300eTOHHON (PYHOAMEHTHON Oal-
KUY, ONPEACHASAIOT N0 GOopMYyiaMm.

[TPY [MOBLILIEHUHW TEMIIEPATYPHl U YMEHBbLIE-
HUU BJIAXKHOCTH

uy =€, ..y, k; (7.24)

[IpY TTOBBILLIEHUU TEMIIEPATYPbl U YBEJIMUEHUH
BJIAXKHOCTU

u, = €,, 5, K, (7.25)

A€ €, v € poo Vo k.— cMm. 1. 7.5.

7.11 llepemewuenus Bepxa KpanHein CBau u,,
BbI3BaHHbIE Ae@opMallUsIMU PYHIAMEHTHOU OaJi-
KU OT BO3IACUCTBUSI TEMIIEPATYPLI IPU 3JEKTPO-
Harpese OeTOHA BeCHOM M JIeTOM, PaBHBbI

u, = At o, .y, (7.26)

rae Af . 1o 1. A.8 nmpunoxeuus A; y, — mo m. 7.J.

7.12 TopusoHTanbHOE YCUIUE B PYHAAMEHT-
HOU OaNKe OoIpeacadior no gopMysiam:

4 MEpBON CTaaun padOThl — 3UMOU

D
N, =0,5n—42 .
l (10 _I_H1)3 (727)
1J1s1 BTOPOUW CTanuu paboThl — JIETOM
D
N, =0,5n—2%22
2 (IO +H2)3 (728)
rne ¢, = 5 + 0,834k,; (7.29)
¢, = 5+ 0,834k,, HO He bosee 1,5; (7.30)
n — YUCJO NponeToB B 0JloKke HYHIAMEH-

Ta MeXJy TEMIIEPATYPHbLIMU ILHBAMU;
B opmynax (7.29, 7.30) onpenens-
IOT 1o 3aBUCUMOCTAM (7.10, 7.21).
7.13 Ilpu 1uapHUPHOM COMNPSDKEHUM CBau ¢ PyH-
IAMEHTHON Oankoil n3rubarouuii MOMEHT M, B 3a-
JieJIKe KpaiHe# cBau B IPYHT HA IybuHe H, oT Mo-
BEPXHOCTU I'PDYHTA OT COBMECTHOI'O BO3IEHCTBUMA

18

BHEILLIHEW Harpy3kKu, COOCTBEHHOIO Beca, TeMIlepa-
TYPbI U BJAQXXHOCTH BO34yXa IIPU PacyeTe Ha IepBoe
3aMOpaXUBaHUE I'PyHTa OnpeAessaroT 1no Gopmyne

M, =M% 09M, (7.31)

rne M, — onpenensior no gopmynie (7.7).

7.14 Ilpu xecTKoM 3anenke cBail B QyHIaMEH -
THY10 Oanky M3rubamoiumi MoMeHT M, B Mecrax
3a/IeJIKM KpaHUX CBal B OajJIKy OT COBMECTHOIO
BO3OCUCTBUA BHEUIHEW HATPY3KU, COOCTBEHHOIO
Beca, TeMIIEpaTyphl U BJAAXHOCTHU BO3/IyXa

MPpU pacdeTe Ha MEPBOE 3aMOopaKBaHUeE

M.=M+09M,; (7.32)

[IpM pacyeTe Ha NEPEMEHHOE 3aMOpaXXuBaHue
U OTTaUBaAHUE JETOM

M. =M+ 09M,, (7.33)

B dopmynax (7.26—7.33)
M — MOMEHT OT BHelUHel Harpy3ku U COD-
CTBEHHOTO BECa, KOTOPHIM MOTYT BOC-
[IPUHSTL KpaHUEe cBad (PYHAAMEHTAa
[IpU pacyeTHOU 3MMHEHU TeMIieparype
[PYHTA;
0,9 — Ko3dbdULIHMEHT HaIEKHOCTH.
7.15 JInuny TeMIiepaTypHoro 6oxa GyHaaMeH-
Ta L (pacCTosdHHE MeXay TeMIIepaTypHbIMU 1IBA-
MH) YCTaHaBAMWBAKOT Pacy€TOM I10 TIEPBOM CTAIUU
padoOThl QYHAAMEHTA U ONpPEeleasioT U3 YCIOBUS

M>M. (7.34)

Ecnu ans 3agadHbIX Pa3MEPOB CBAUHOTO (DVH-
pameHTa M > M, To mHa 010Ka QyHAaMEHTa
MOXET ObLITH YBEJIMYECHA.

Ecnu M < M, To pnuHy 010Ka yMEHBLUAIOT
HA OJIMH IPOJIET MEXAY CBAsIMMU.

7.16 Dnopsl n3rudaoLnXx MOMEeHTOB M, rpo-
N0JbHBIX CWJ1 N 1 nmonepedyHbIx ¢ui () sl HEKO-
TOPBIX CBAUHbLIX (PYHAAMEHTOB C XECTKON 3a3e-
KO CBail B pYHAAMEHTHYIO OaJIKy IPpUBCACHBI B
npuinoxeHuu I'. B 3ToOM nmpunoxeHuu JaHbl pac-
yeTHbIe POPMYJIbI IUIA OIIpeae/IcHUS YCUIMH B 3a-
BUCUMOCTH OT Ko3dPpHuuueHToB K U (J, KOTOpHIE
BBIYUCISIOT M0 GopMyIaM: '

DA
K=—2= (7.35)
6uDb

rae D, u D — XECTKOCTh NPUBEAECHHOTO CEUCHHUS
byHIaMeHTHOH BalKU U CBaWu;
H — pacuyeTHas BBICOTA CBAaWU;
[ — pPacCTOSIHUE MEX/Y CBasSIMU;
U — TOPU3OHTAILHOE IEPEMELLEHME BEP-
Xa CBau;
L — mnauHa teMmoepaTypHOro 0J1oka.



TeMneparypHbie BO3eiiCTBHA XOJOAHOI0 KJIHMATA

A.1 beton B Xkene300€TOHHOU KOHCTPYKLMH
MOJABEPraeTcs nepuoanyecKoMy 3aMOpPaKUBAHUIO
[IpU TOHMXKEHUH TeMITIEPATYPhl MU OTTAUBAHUIO INPU
MOBBILLICHHUHU TEMIIEPATYPhl B TEYEHME CE30HA roja,
MeEcCsilla, CYTOK.

CpenHsisgs TeMreparypa 0eTOHa CEYECHHUs 3Jie-
MEHTA Af U nepenan TeMIepaTyphl MO BLICOTE CE-
YeHUs NeMeHTa V U3MEHSIOTCA BO BpeMeHU. Cpel-
HIOK TEMIIepaTypy CECUEHUA IJIEMEHTA Af OlIpe/ie-
JAAI0T U3 paBeHCTBA IUIOLIAAEU JNEHUCTBUTENBHOM

CII 52-105-2009

Ipuioxkeune A

KPUBOJMHEMHON 3MIOpHl | M INPpUBEIAEHHON Mpsi-
MOVYTOJIBHOH 3MIOPBI 2 TEMIIEPATYD.

[Iepenansl TeMreparypsl O BBICOTE CEeYEeHUS

3JieMeHTa V onpenaeasaiorT U3 paBeHCTBA CTaTUYeC-
KMX MOMEHTOB HE€UCTBUTEABHON KPUBOJUHENHOMU
sr1opbl | M IpUBEIECHHON TIPSIMOYIOJIBHOM DBITIO-
pbl 2 Temnepatyp (puc. A.l).

A.2 HopMaTuBHbIE 3HAYEHUST UBMEHEHHUI (BO

BPEMEHU) CPEAHEN MO CEYEHHIO 3JIEMEHTA TeM-
nepatypsl Af, U Af, U TEMIEPATYPHBIC ME€PEIa/bl

a) 0)
t, °C
h .
N T
4() 3
~{ t .
re o o SN
2 ; s
20 L
4 —
[ ow rew | tew
r{)w ‘ { riw{ t.'c
0
‘1-4& ‘*--3 I'r
<] <] / {
1 / U
—20 | — 1 | 2.3 . "
B — T T !
‘ 3 fﬁ ‘
—40
tec' IE'{:I }Vi -:gl IEC
{
—60 —

G — B HeOTan/IMBaeMbIX 3JaHHUSIX, OTKPHITBIX COOPYXKEHUSAX U B MEPHOI CTPOUTEALCTBA; 6 — B OTAIJIMBAEMBIX 3JaHUHAX U B COOPYXE-
HUSX C MOCTOAHHBIM TEXHOJOTUUYECKUM MCTOYHMKOM; / — JNeMCTBUTEJIbHaAs TeMmrneparypa; Z — npuBeIeHHAsl pacyeTHasA cpeaHss

TeMnepaTypa; 3 — NpPUBEACHHBINA Nepenan TeMNeparyp; ¢, ., 1, — CPEIHECYTOYHbIE TEMIEPATYPhi HAPY>KHOIO BO34yXa B XOJOAHOE U

R’
TEIioe BpeMs roaa; f,., t,, — TEMIIEpaTypa BHYTPEHHEro BO3AyXa MOMEILEHMSt B XOJIOAHOE M TEMJIOE BPEMs roja

Pucynok A.1 — H3meneHHe cpeHHX TeMmnepatyp Ar,, A7, ¥ nepenajfos remmeparyp ¥, ¥, No ce4eHHIO XKejle300eToH-
HOTO JJIEMeHTa
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TadOnuua A.l

V.u V, B Xo700HOe U TEIUIOE BpeMs roma s
Xene300€TOHHbBIX OAHOCIOMHDBIX KOHCTPYKLIUMH OIT-
penensiot cornacHo CHull 2.01.07 nmo ynpounieH-
HbIM opmynaMm. IIpn 3ToM pacnpeneneHue TeM-

reparypbl 110 CEYEHUIO IJEMEHTa NMPUHUMAETCS
JIMHENHBIM.

PacueTHble 3HAYEHUS U3MEHEHUN CpeaHeH o
CEYCHMIO 3JICMECHTA TEMIIEPATYPHI Al U Al U TEM-
reparypHsle nepemnansl ¥, u V,  NpUMHUMAIOTCS paB-
HbIMA HOPMATHUBHEIM 3HAYE€HUAM 1O Tabsa. A.l.

A.3 HayanpHy1o TeMriepatypy, COOTBETCTBYIO-
IIYI0O 3aMBIKAHUIO CTATUYECKU HEOIpeacIrMMOun
KOHCTPYKLIMM WIHU €€ YACTH B 3aKOHYECHHYIO CUC-
TEMY, B XOJIOAHOE f,. U TEILIOE f,, BpeMd romaa OIl-
PEAENAIOT 10 (popMyIaM:

e = 0,2, + 0,8 £;; (A.1)
6, =08t +021. (A.2)

3a HayaJIbHVYIO TeMIIepaTypy Ui CTaTUYECKHU
OIIpEAEIMMbIX KOHCTPYKUHH OOITYCKACTCSA NMPUHHU-
MaTb B XOJIOAHOE BpeMs roja f,, = f, U B TeILIOE
BpeMs rona f, = ty-
B BbitiieripuBe ACHHbBIX PopMynax
~— MHOTOJIETHUE CPEIHUE MECSYHBIE
TeMIIepaTypbl BO3AyXa B SHBape U
HI0JIE TIPUHUMAIOT, COOTBETCTREHHO,
o KkaptaM 5 1 6 06s3aTeIbHOIO NMpU-
gsoxenus 5 CHull 2.01.07;
t., t,, — TEMIIEPATYPbl BHYTPEHHETO BO3ayXa
ITOMEUIEHUS B XOJOJHOE M TeILIOE
Bpemd roga o 'OCT 12.1.005 unu

tl’ t\’ll
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13 Vi —

ly ¥y —

Taodonmnmma A2

30aHKUS U COOPYXEHHUA B CTAAUU IKCILIyaTaLlMH
Yenosus paﬁo-rbl HeoTarimupaeMblC 34aHUA, |
KOHCTPYKLIMHU Mecsu OTKDBITBIC COOPYXEHUS | orannupae- COOPYXEHHUA ¢ NOCTOAHHBIMH
(B TOM YXCIC 30aHHA U | mple 3gaHus TEXHOJIOTUYECKUMH
COOpYXeHHUS B Mepuon MCTOYHUKAMHU Teria
CTPOUTENbCTBA)
Ausapv I |At, =1, — A + 0,5 — 1, | AL, =t +0,6(1 —A —1)— 0,541,
He 3alMiueHHbIe OT BO3geH- _
CTBUA CONMHEYHON paanauum Mions VII Aty = Wyt ht 6= 1 Al = 1, ':_ 0*6_5’111 “ ) Tt
(B TOM 4YucJe HapyXHbl¢ Or- Z oc
PaXACHHA) AuBaps | V. = V.= 0,8(t, — &, — 1) = 0,5V,
Wions VI V, = V. Vw = 0,8(fyy— 1) + ¥V, + V, + 35
Aueapbl | At =1t — A —,, At, =1, = b,
3aluMLIEeHHbIe OT BO3AEHCTBHUA [ 1A a1, VI] At, = by + 6 — 1, At =1, — 1,
COMHEYHON pagnauuu (B TOM
YUC/IC BHYTPEHHUE) Aysaps [ =0
f
Hions VII =0
[IpyMeyaHHn
| OtpUuaTenbHBle TeMIIEpaTyphl MTPUHUMAIOT 110 a0CONIOTHOMY 3HaYeHUIO.
2 1na nauT, YIOXEHHBIX Ha IPYHT, 3HaueHus Af, U Af, yMHOXawT Ha 0,5.

110 CTPOUTEJILHOMY 3a0aHHMIO HA OC-
HOBE TEXHOJOTUYECKUX PELICHUH,
s XUasIX 1 adMUHUCTPATHUBHBIX
3qaHu = 18 °C;

OTKJIOHEHHUE CpeaHeH TeMIlepaTyphl
BO3yXa HanboJjiee XONOOHAIX CYTOK OT
CpeiHe MECSYHOM TeMIiepaTyphbl B
SHBape, IIPUHUMAIOT 10 KapTe 7 0041-
3aTeabHOro npunoxeHus 5 CHull
2.01.07;

rpupalleHue CpeaHUX IO CEYEHHUIO
KeJe300€TOHHOIO JIEMEHTA TEMIIE-
paTyp 4 neperiaga Temrieparyp ot
CYTOYHBIX KOICOAHUN TEMIIEPATYPHI
Hapy>XHOro Bo3ayxa, IpUHUMAIOT 110
Tadn. A.2;

[IPUPALLIEHUA CPEAHUX 10 CEYEHHIO
KEene300€TOHHOIO 3JIEMEHTa TEMIIE-
paTyp U mneperaga TeMreparypsl oT

[Tpupauwenme, °C Koadpu-
Tomuuna | — ——=—1  IIMEHT
AKene300eTOHHOH TEMOE- ) pepenaga (——
KOHCTPYKUMH, paTyphl TeMIepa-

M [, | b .
- ~ : 3 —
Aol
Ot 15 no 46
t Ceonue 40




COJHEYHOU paanalliU, [IPUHUMAIOT
no GopMyJiaM;

t,=0,0035-§  KK; (A.3)
V,=0,0035-5_ K(1— K)), (A.4)

rae S, — MaKCHUMAaJbHOE 3HAYEHUE CYMMAapHOM

(IpsiMOM M pacCessHHOM ) CYTOYHOM COJI-

HEYHO! pagvauuu, BT/M?, IpUHUMAIOT

B 3aBUCUMOCTH OT ITOJIOXXEHHUS U OPUEH-

Tali¥ OCTOHHOM ITOBEPXHOCTU KOHCT-

pykuuu 1o 1abn. 4 u 5 CHull 23-01.99*.

Koapduuuentsl K v K, NpUHUMAIOT 110 Ta0-
auiaMm A.2 m A.3.

Tadnuma A.3

BepTHKanbHas Ha 10T 1,0
3anan 0.9
BocTtok 0.7
['opu3oHTanpHaA 1,0

A.4 PacyeTHbie UIMEHEHMS TEMIIEPATYPHI BO3-
ayxa At, juis Haubonee HeO1aronpuATHON CTaauu

BO3BEIECHUS CBAMHOr0 (YHIAAMEHTa OINpelesioT
KaK PasHOCTb MEXIVY pacyeTHOU 3MMHeN TeMIie-

Tadbnuua A4

PatioH Poccuu
¢ BeMHOMED3JIbIM TPYHTOM

KonbCKU nosvocTpos
KaMyarka nosayocrpos

Hosas 3emas, 3emina Ppaxua Uocuda

LleHTpanbHast 4acTh KOJBCKOTO NMOMYOCTPOBa, JOMUHA . KaMm-
yaTtky, CeBepHasi 3emis, HeHelkas o01acThb

Hosocubupckue ocrposa
Amano-HeHeuxkas o61acTh

YYKOTCKUN MOJYOCTPOB
Kopsakckas obnacts

SImano-HeHeuxas o61acTh
yKOTCKas obnacTe

XaHTel-MaHcuickasa obnacts, KpacHoapcku#t kpa#, Xaba-
poBckuit Kpalt, TyBuHCKas pecnybauka, bypsarckas pecryb-
nuka, Upxyrckasg, YutuHckasa, AMypckas obsacTi

MaranaHckaa objaacTth, DBeHKuitckas obaactb, AKyTc-
KUP OKpYT

S — N
b |
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paTypox f. U HaYIbHON TEMIIEPATypOH B JIETHEE
BpeEM4 7,

At =1t — 1. (A.5)
PacyeTHOe U3MEHEHUE TEMIIEPATYPHI IS I1ep-
BOM pacYETHOM cTaauM paboThl CBaHOIro QyHIaa-
MeHTa (11. 3.11)
[IEPBBIA 3Tall. OT 3aMbIKaHHUA OO IIOJIHOIO 3a-
MODPOKMBAHUsI I'PYHTA IIPpU CpeOHEMECAYHON TEM-

nepatype Bo3ayxa —10 °C

At, =10 —t,; (A.6)

BTOpPOH 3TaIl: OT ITOJHOIO 3aMOpaXHBaHUA
TPYHTa JO HACTYIUICHUS pacyYETHON 3UMHEH TEM-

[epaTyphl f,

At, = t, — 10. (A.7)
A.5 PacuerHbie 3MMHUE U3MEHEHUS TeMIlepa-
TYPBI HAPYKHOT'O BO34yXa JOITYCKaeTCA OIIpedesTh

1o popMyJsiaM:

At, = At + At (A.8)
At = 0,35 Ay, (A.9)
At, = 0,65 At, (A.10)

rae At — aOCOMIOTHOE pacueTHOE UBMEHEHHE TEM-
repaTypbl HApYXHOro BO34yXa, ITPUHHU-
MaeTcs 1o Tabn. A.4.

ABCONIOTHOE
pacyeTHOe U3MEHeHHE [IpuMeyaHue
TeMnepaTyphl Af, °C
Hckouas HeHTpanbHYIo
50 YacThb
Ucknwouas 1o0auRy
p. Kamuarku l
55 o
]
Teppuropusa 3a ITonapHbIM
60 KPYTOM
| Mckioyas rmonyocTpoB
KaMyarky
HUckniouas TeppHUTOPHIO
3a [ToNsSpHBEIM KpYrom
HUckniouaa Yykorekuit
65 NOAYOCTPOB
75 —
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A.6 PacyeTHas 3UMHSISE TeMMepaTypa Mep3Jio-
rO rpyHTa Ha I1youHe (0,5 M OT [MOBEPXHOCTH IOY-
Bbl (IJ1yOMHaA, Ha KOTOPOH ITPUHMMAETCS 3aA€e/Ka
CBall) B 3UMHE-BECEHHUM TEPUOI B €CTECTBEH-
HbIX YCJIOBUSIX IO CHEIOM paBHA

fo.s = 0,87, —5°C + 9, (A.11)
[Ie . — TeMIlepaTypa Haubonee XOJIOMHOH Iisi-
TUOAHEBKU, MPUHHUMAEMasad COIJAacHO
CHull 23-01;
0 — abconloTHas pa3HoOCTb TeMmIeparyp, °C,

MEXIY BO3AYXOM U I'PYHTOM Ha IJIyOM-
He (0,5 M, nNpAUHHUMaeMasi PAaBHOM:

KAMCHUCTBIN (FPaBEIUCTBIM) ...ovvveineiniiniennnns 10
MECYAHBIM, CYMECUAHBIM .oovvvvneiriinieniinennnns 15
CYTTIMHUCTBIA, TJMHHUCTBIM ..oiviiiiieiincannan, 20
3ATOPPOBAHHDBIM ....covviviiiiniieeriviiieeaveneenenns 25

22

A.7 PacuerHasi 3UMHSAS TEMIIEpaTypa Ha I1y-
ouHe 0,5 M OT MOBEPXHOCTU I'PYHTA MOA OTAILIM-
Ba€MbIM 3JaHHEM C BEHTWIMPYEMBIM TMOATOIbEM
B YCJIOBUSAX 3KCIUIyAaTALIMU HNPUOIUKEHHO MOXET
OLITh MPUHSATA PABHOMW TeMIIEpaType, onpeaense-
Mo o gopmyiie (A.11).

A.8 IIpu npuMeHeHUHU ByIeKTpONpoOrpesa wis
TBEpAEHUA MOHOJUTHOro OETOHA (PYHAAMEHT-
HbIX (0OBA304YHBIX) DaNloOK pacyeTHOE U3MEHE-
HUE TeMIepaTrypbl O€TOHA At HOMycKaeTcs Ofl-
pELENATh:

a) NIPU 3JIEKTPOIIPOrpeBe JIETOM-0CEHbIO — 110
[MOJIHOIO 3aMopaXuBaHus rpyHrta At = 60 °C;

0) NpPHU 3JEKTPONPOrpeBe 3UMOM MU Koria
BpeMsl IIPUMEHEHHUS 3JEeKTpoIiporpeBa 6€ToOHA He-
U3BECTHO

At =60 + 1. (A.12)
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IIpunoxenue b

BiaaxkHocTHbIE BO3JACHCTBHA XOJOIHOIN0 KJIHMATA

b.1 B ocHOBY pacuera uaMeHeHUsl BJ1aXHOCTH
OeTOHA BO BPpEMEHU NPUHSATO, YTO BAAXHOCTL Oe-
TOHA YBEJIMUUBAECTCS B MEPHUOL YBIAXKHEHUA C TEM-
rnepaTypoit HapyxHoro Bo3ayxa HUxe 0 °C v yMeHb-
IIAETCS C MOBBLILIEHHUEM TeMIIepaTyphbl BO3yXxa
BbiLe 0 °C.

CornacHo CHull 23-02 cpeansisa pacyeTHas
10 TOJILIMHE 3JIEMEHTA BJIAXHOCTD TSIXKEJI0ro Oe-
ToHA npuHATa 3 % BO BJIAXHBIN niepuon U 2 % —
B CYXOH NMEPHOA.

MaxkcuMaibHas pacyeTHasl BJIaXXHOCTh TsKe-
noro 6eToHa npuHATa 5 % BO BJAaXHBIK NEPUOI U
4 % — B CYXOU MEPHOL.

b.2 MakcuMaibHyIO0 Ha4a/IbHYIO BIQXHOCTL W,
OETOH UMEET HEIOCPEIACTBEHHO MMOCIIE U3IOTOBJIE-
HUS 2J1eMeHTa, He3aBUCUMO OT BPEMEHH roia 1in
[IPH KOHTaKTe ¢ BOAoK. MakcuMansHasi BIaXKHOCTD
MPUHUMAETCS] PABHOMEPHO pacrpeneyieHHOU 1o ce-
YEHHIO 3JIEMEHTA.

Ecnau u3BeCcTeH cocTtaB 0eTOHA, TO €ro Havyajib-
Hasl BJIAXHOCTb BO BpeMsl YKJIAAKH OINpENeasaeTCs
no opmyJie

w=B/L/(1 + IT + L),

rne B/l — BogouneMeHTHOE OTHOMUEHUE;
[T u Il — cooTBeTCTBEHHO BECOBBIC OTHOCH-
TelbHbIE YAaCTU I1eCKa U LICOHS B
OETOHHOM CMECH.

b.3 B nepuon ctpoutenbCTBa U Havaja 3KCII-
AyaTallMW HadajlbHasi BJIAXHOCTb O€TOHA CHMXKa-
€TCs 10 PABHOBECHO BIAXHOCTU. W, — B X0J101-
Hoe, W,  — B Teruioe Bpemst U W,. — B oTarimBa-
eMbIX 3IaHUIX. PaBHOBECHas1 BJIAXHOCTb OETOHA CO-
OTBETCTBYET PABHOBECHOMY COCTOSHMIO OTHOCH-
T€JIbHO BO3ACHUCTBYIOLIMX Ha OETOH BJIAXHOCTEHN U
TeMIIEPATYP HAPYKHOTO U BHYTPEHHETO BO3ayXa.

b.4 3a pacyeTHYIO BJ1aXXHOCTbh HAPYKHOTI'O BO3-
ayxa cornacHo CHull 23-01 npunumaercd cpen-
HEMECSI4YHasi OTHOCUTEJIbHAA BJIAXKHOCTH BO3/1yXa
BO BJAXHBIY Mepuoa HaudoIee XOJ0AHOI0 Mecs -
ia W, 1 B Ccyxoil nepuoa Haubojee Kapkoro mMe-
caua W, %.

b.5 PaBHOBecHas 3KcrjiyaTallMOHHAs BJIaX-
HOCTb O€TOHA HECKOJIBKO BO3PACTACT K KOHLLY 3UMBI

Taonuua b.2

Taonmua b.l

PaBHOBCeCHasl BNaxHoOCTh OeToHa W, . W, .
Pacxon r/r-107% (%), no Macce B 3aBUCUMOCTH OT
LeMenTa Ha | CPEAHEMECSUHOM OTHOCHTE/IBHOM BIaXHOC-
I M3 Berona TH BO30yxa, %
' i T i
50 65 20
250 0.8 1.5 2.3 |
300 0.9 1.8 2.7
350 1.1 2.0 3.0
L 400 1’3 2?3 | 3,2
450 | ____%,4 3.0 3.6
[IpuMeuaHUe — [IpoMexyTouHbie 3HAYECHUS
NPUHUMAIOTCH O JIMHENHON MHTEPIIONALMH.

U yObIBaeT K KOHILLY jeta. Haubonpuias B1axXHOCTh
O€TOHA MO TOJIILUHE JIEMEHTA HAXOAUTCH B 30HE
KOHJeHcaluuu. PaBHOBECHAas BAAXHOCTL OeToHA ce-
YeHHUd WU TpaHM CEYEHMsI, CONMpUKACAIOILUENCs C
Hapy>XHBIM BO31YXOM, ompeaeasercs no tadmn. b. 1
B 3aBUCUMOCTH OT pacxona LeMeHTa Ha 1 M? GeTo-
HAa U OTHOCUTEJHLHOU BJAAXKHOCTH BO3ayXa.

b.6 /1151 KOHCTpYKUHUNA, KOTOpbIE COIPUKACa-
IOTCS C BHYTPEHHUM BO3IYXOM B OTAaILIMBAaeMBIX
31aHUSIX, PABHOBECHYIO BJIAXHOCTb IPAHU CEUEHMUS
betoHa W,. MOXHO onpeaeauTh 1o 1abn. b.1 B 3a-
BUCUMOCTU OT OTHOCHUTEJILHOU BJIa)XKHOCTHU BO3.Y-
Xa noMeuieHus W, KoTopast B TeYeHHe roaa npax-
TUYECKU HE MEHSETCH.

BnaxxHoCTh BHYTPEHHETO BO3/1yXa NMOMELLIEHUS
npuHumMalot o 'OCT 12.1.005 wiu no cTtpouTens-
HOMY 3aJaHHWIO HAa OCHOBAHUU TEXHOJOTHYECKHX

pelieHUM. g XUAbIX 1 AaAMAHUCTPATUBHBIX MO-
mewenun W, = 0,55 %.

b.7 CpenHiolo BAaXHOCTb CeYeHUS DJIeMeHTa
OIpeNeNsIIOT U3 PABEHCTBA IVIOLA1e N 1EHCTBUTE b-
HOW KPUBOJMHEWHON 3mopbl | M npuBeaeHHOH
pacyeTHOMH IPSIMOYIOJIBHOM 3MMIOPHI 2 BJIAXKHOCTHU
(puc.b.1a). Ilepenan BjIaXXHOCTU MO BEICOTE ceye-
HUS JIEMEHTA OMPENEAdAIOT U3 paBEHCTBA CTaTH-
YECKUX MOMEHTOB NEUCTBUTENBbHON KPUBOJIHHEM-
HOM 3MI0pbl 1 U MPUBEACHHON pacUEeTHOUN Tparie-

LleMIAJIbHOM 3MIOPH! 2 BIaxHocTe (puc. b.16).

OTHOCUTeNbHas KpUTHYECKas BIaXHOCTb GetoHa W _, r/r'1072, %,
{lokasares B 3aBUCUMOCTHU OT MpPUBEACHHOI BBICOTBI CEYEHMUs] NEMEHTa A, CM
... 3,5 1 MeHee J.0 10,0 20,0 30,0 50,0 | 100,0 n 6onee
. 4 : - ntira iy
W .65 2,40 1,95 1,90 1,86
| . 2 : 40 2,10 9 | 9 B | ___.1’83 |

h ., — TIpUBEAeHHas BLICOTA CEYEHMUs BJIEMEHTa, XapakKTepu3ylollas MAaCCMBHOCTb KOHCTPYKUMH M paBHAsl TUIOIIAAM CEUYCHMHI,
neneHHOM Ha 0.5 ero nepuMeTpa, CONPUKACAKLIETOCH € BO3IYXOM.
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HeoTannuBacMbie 3IaHUA,
OTKPBITHIE COOPYXEHUSI

BrickIxanue

il —

AW

e

el e,

OTanauBaeMblie 31aHUST 1 COOPYXCHMUA
C MOCTOSIHHBIM MCTOUHUKOM TEIUIOTHI

] — JDEUCTBUTEIBHOE pacrnpeiesieHue BIaXHOCTH OeTOHa; 2 — pacuyeTHOE pacripele/ieHUue BIaXHOCTH OeTo-

1

....—__—_.._.).
BricbixaHue

6)
T T

)

2

|
-
|

2 2

- ——— ep——

|
- | e .
YBIaXXHeHUe

L
W,

cr

Ha, W, — HadanbHas BJAaXHOCTb DeToHA W, >

KOTOpPOH pa3BuBaloTCs AcdopMauuu ycanku;, W,., W,

GcToHa B X0n0QHOE (STHBAaph) M TEIUTIOE (M107b) BpeMs rofa; W, — paBHOBECHas BJIaXHOCTb IPaHU DETOHa,

HaxOMAILErocs B 3aKPBITOM NMOMEIWEHUN; AW V., n AW, V, — u3MeHeHue cpelHE PaBHOBECHOU BJIAXHO-
CTH M Mepenana BIaKHOCTU MO CeYeHUID COOTBETCTBEHHO B XOJIOOHOE M TEIU1oe BpeMs rojaa

Pucynox b.1 — Cxema W3MeHeHHS BJAXKHOCTH 0€TOHAZ BO BpeMEHH

24

g W W

W .

Oc

cr’

W

[TepBasi nogaya TEIJIOTH DKCIU1yaTauus [Iepyon CTpOUTENBLCTBA

SJKCrlyaTaums

W, — KpUTHYECKast BIAKHOCTb OE€TOHA, C YMCHBLUCHHUEM
— PABHOBECHAs BAAXHOCTb CEUEHUsI WIM TpaHH
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TadoOnuuma b.3

HM3MeHeHuss cpeaHer pacyeTHOM paBHOBECHOM BJIaXXHOCTH OE€TOHA
AW.. AW, _ M pacuyeTHOTo rnepenana siaxHoctu V., V),
P ROIGINOE I E1I0E IO 101 118 eronu
KOHCTPYKLIMH ALLBT
HeotanausaeMsle 30aHUS QTaniuBacMbie 31aHUS
OTKPBITBIX COOPYXKEHMI COOPYXCHHUSR C NMOCTOSHHBIM
HCTOYHHUKOM TCILTOTHI
-+ - 3 — - - —---I
AuBaps | AW,.= W, — W, AW, = W, —0,5(W,. + W,)
[Tepuiox crpouTenbcTBa M neppas nogauva [Flioab VI AW, = W, — W,, AW, = W, =05 (W, + W,)
, e - | — N
TETJIOThI
AnBaps | V.. =0 Vie= Wy, — W,
| - |
Hionp VII Vi, =0 Vi, = Wy, — W,
AnBaps | AW, = W, — W,, AW, = 0,5(W,, — W,
[Teproa 3KcrTyaTalMy IpyY NEPeMEHHOM 3a- | B - —
MODPaXMBaHMH (YBaaxHeHnu) u ottausanuu | Homb VIl AW, = Wy, — W AW, = 0,5(W,. — W,,)
(BBICBIXaHWH) OETOHA CO CTOPOHbLI HAPYX-
V., = = — W,
HOr'o BO31yXa HlHBap | | e =V | Ve = Wo. = W, .
Hions VII Vi, =0 W= Wy, — W,
[IpuMedyaHUHd
| MopMyabl CrpaBeTUBEI NPHU BIAXHOCTH 0€TOH2 MEHbLIE Kputnieckoi (W, < W_. W, < W . IV, < W_, W,. < W, ).
2 [Tpu BnaxHocTH DeToHa OONbLIC KPUTUYECKONH NMPUHUMACTCS KPUTHYECKAs BIaXHOCTL OetoHa W, = W, = W, = W |
b.8 Ilpu BbiChIXaHMM OE€TOHA yoalseTCsd CBO- XOJIOHOE Y TEIUIOE BpeMs roga MOXHO oIpele-
0oHaa Boda U ancopOLIMOHHO CBSI3aHHAs BOIA IeJis. JUTB 110 Taba. b.3 ang GETOHHBIX U XENAe300€TOH-
JedopmaLuio ycaakd O€TOHA BbI3bIBAET yAaJlCHHUE HbIX 30aHUH N coopyxkeHuil. CneayeT MMeTh B BUAY,
TOJIBKO aacopOHMOHHO cBA3aHHOM Boabl. I1pH oT- 4yTO AepopMalMU yCaaKi OETOHA MPU e€ro BbIChIXa-
CYTCTBUU B O€TOHE CBOOOJAHOM BO/Ibl MAKCHUMAJIb- HUM HAYMHAIOT Pa3BUBATHCA TIPU BJIAXHOCTU OeTO-
Hasl BJAXHOCTb OeTOHA MOXeET OBITh OIpEAe/IeHA Ha MEHBILIE KPUTUYECKOK. ECy paBHOBECHAs BaaX-
rno Taoia. b.2. HOCTh O€TOHA CEUYEHUS WIU T'PaHU CEUYEHUS BbILLIE
b.9 MIaMeHeHUs cpeaHe paCUETHOW paBHOBEC- KPUTUYECKOMU BIAXHOCTH OETOHA, TO B pacuyere
HOM BJIaXHOCTU OeToHa AW, AW, M pacueTHOro YYUTBIBACTCA TOJIBKO YMEHBILUEHUE BJAAXKHOCTU Oe-
nepenaga BnaxHoctu V, , V, COOTBETCTBEHHO B TOHA OT €¢ KPUTHUYECKOM BIAXHOCTH W .

25
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IIpnioxenne B

N3oauHuH rxyOMH C€30HHOIO OTTAHBAHMUSA I'DYHTOB

N3oaunuu riryOMH ce30HHOTO0 OTTAUBAHMS TJIMHHCTBIX TPYHTOB
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M30auHuHU r1yOMH CE30HHOIr0 OTTAaMBAHMSA MECYAHBIX IPYHTOB,
NOJACTHIAEMBIX TIMHHCTHIMH
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Onopel M, N4 Q N paMHBIX KOHCTPYKIMIA
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M, = M, =0 '__14+15k .
4 + 10k + 5k
2 -k
My, =My, =06- ;
BT 410k + 5k
5+ 3k
My =My =26- :
‘! . 4 +10k + 5k?
6 + 22k + 15k* 2+ 11k + 5k* 12 + 5k
MS_":MS: [ — ) MG—M-/—-B - 2 M26—M37-—e ---2-
k(4+10k+5k) k(4+10k+5k) 4 +10k + 5k
- 30 8+7k
e = = ok e 5k

_ 60 1+6k+ Sk?
h k(4 + 10k + 5k2)

6 2+23k + 10k’
T h k(4 +10k +5k2)

60 ]+6k+5k2 6 8+59k+40k2
, Ny = — - ——

h k(4+10k+5k )

h k(4 +10k + 5k2)

36 8+ 7k
Nis = Nyg = N3z = Nyg = —

| 4 +10k + 542

5+ 7k 1 8+ 7k
AT TANE T A 4+12k+7k2 TP 4 +12k + 7k
= &0 - 1 ;
4 + 12k + Tk*
2 2
M, = My =20 12k + 7k Mg = Mg =20 4+17k+14k2 M, = M, =20 2+12k+7k2
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