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YIK 693.547.6

[leuaTapTCs MO pemWEeHMN CeKUMM Teopun GeroHa U xenesolGerona HIC
HAMEE Toccrposa CCCP or IO mapra 1987 r.

PexoMeHnaUMH 1O NMPOEKTUPOBAHMD OGETOHHHX M X6Je300€TOHHHX KOH-
crpyxuuit naa xapkoro xaumara. - M.: HAMEB Tocerpos CCCP, I9BE. -
33 c.

ConepxaT HOBHE MOJOXEHHUA pacuerTa GeTOHHHX U xeae300 eTOHHHX
KOHCTPYKLMR 1o NpouHocTH, AedopmaumsaM M YCHAKAM, & Takxe no obpa-
30BAHM® M PACKDHTHO TPEemMH C YUYETOM TeMNepATYPHHX M BJIBXHO CTHHX
po3neficreuit maproro kaumara. /JaHu MpUMeps pacueTa.

[lpenHa3HaYEHH O1A HHXKEHEPHO-TEXHHUECKHX PAGOTHMKOB  ITPOEKTHHX

opraHuaaiuft,
Ta6a. 12, uan.l.

(:) OpneHa Tpymosoro KpacHoro 3HaMmeHm
HAYUHO-UCCAENOBATENAbCKUR, NPOEKTHO-KOHCTPYKTOPCKHRA

U TeXHOJOIWyecKMR MHCTATYT OeTcHa ¥ XejxeldolfeToHAa,
1968



[IPEJMCIIOBHE

HacTosmue PexomeHzanmMu CoOnep®AT MOJOXEHHA M0 ydeTy BJIIMAHHA OCO-
GeHHOCTefl XADKOro KAMMATA HA QPU3NKO-MEXAHUYECKHE XAPAKTEPHCTHKH TH-
XeJIOTro U Jerkoro 6etoHOB, & TAKXe HA MPOYHOCTH, XECTKOCTb H Tpemu-
HoCTORKOCTb OeTOHHHX M XeJe3o0eTOHHHX, B TOM YHKCJEe MpefHANpPAXEeHHHX ,
KOHCTPYXLIMA.

PexomeHgalmu cocTapjeHH C YUYeTOM OTEYEeCTBEHHOrc M 3apyOexHoro
OMHTA MO HAYUeHHD PHIMKO-MEXAHWYECKHX M pPeoJorHuecKunx cBoficre GeTo-
Ha ¥ ApMATYPH, & TaKxe C yUeTOM pe3yJbTATOB UCCNefoBaHMR  uarudae-
MHX, CEATHX M BHELIEHTPEHHO PACTAHYTHX XeNe300eTOHHHX 3JIEMEHTOB B
YCAOBHUAX XAPKOro KaUMarTa.

PexomeHpnauun paspadoraHn HAMME (n-p rexH.Hayk, npod. A.&.Muao -
B&HOB, kaHaMpaThH TexH.Hayx B.H.Camoftnenxo u ) npu yua-
CTHH KaHAMaaToB TexH.Hayk B.T.besosemkuHa u A.C.lmurpuena, a Takxe
~ uuxeHepoB T.H.Mamxuxoft u U.A.bemmesa (LHWACK). Ilpu cocrasnenuu Pe-
KOMEHOALMA HCIOAb30OBAHH MATEPMAJH TamkeHTCKoro (KaMAMnaTH TeXH.HaYK
b.A.AckapoB, M.M.Cenmmon, Wl.P.Husamon, X.Y.HamGapos, MHXEeHEeDH
M.A.Anmmon, C.C.XacaHoB) # Qepraxckoro (kaHoupaTH rexH.Hayk A.A.Ax-
menoB, A.A.XampanveB, uMHx. B.A.CynaftMaHoB) NOAMTEXHMUECKUX  HMHCTH-
ryroB, Hamaxrauckoro ¢uauana Tamlld (uHxeHepw C.A Maxcymos ¥ B.li.Pn-
3aeB) U CaMapKaHACKOTO T'oCYAAPCTBEHHOI'O APXHTEKTYPHO-CTPOUTEIBHOTO
MHcTHTyTa (KAaHAMBATH TexH.Hayx C.P.Passaxkos u P.A.MenbHuk) Munpyaa
Ya6CCP, UHMC Mmrpanccrpos CCCP (xanp.TexH.Hayk E.H.llep6akoB), Ma-
keesckoro MCH Munupysa YCCP (n-p rexn.Hayk, npod. A.ll.Kpuuesckuft), a
TaKkxe MaTepuasn PocroBckoro (kaHmmpaTH TexH.Hayx C.MH.ApxaHoBckuit,
A.P . Maltnan, muax., U.A.CuupHoB) u XapbkoBckoro (kaHp.TexH.nayk C.J.
Qomur)  [lpomcrpoitHdMnpoexta "o c ¢ T p 0 a CCCP n Tam3HUMAI Toc
rpaxnaHctTpos CCCP (xanampaTd texd.Hayx ¥.®.0aswnos u P.P.Dcynos).

[lpy BHeppenuu HoBmX paspaGorox HUMHE oxasupaer HAYUYHO-TeXHH-
YeCKyD MoMomb Ha OCHOBE XO03ARCTBEHHHX HOTOBOPOB M KOHCYJAbTATUBHYD -
¢ oraTo paGoT no rapaHTHRHEM MHCbHMAaM.

Anpec uHcruryra: 109389, MockBa, 2-1 WucTuryrokas yia., n.6.

inpekuna HUAAD



I. OCHOBHHE INOJOXEHWA

I.1. Hacrosmmue PexowmeHpauuM pPacHpoCTPAHARTCA HA ITPOEKTHPOBAHKE
GeTOHHHX X XeJe3o0eTOHHHX KOHCTpyxuuft nas LY xaumaruyeckoro paltoHa

(CHull 2.01.01-82 "CrpouresbHand KAMMATOAOTHA M reoduauka®™) co cpejl-
HeRt MaxcuMaXbHOR TemneparypoR HauGoxee mapxoro mecaua 33°C # Buwe.

1.2, CpenHeMeCAUYHYD OTHOCHTEAbLHYD BJAXHOCTL HAPYXHOr'0O BO3AyXa
W, %, ompenenseMyn B I3 u nMa HawGosee XAPXOI'o MECAUA, CAenyeT
npususars no CHull 2,01.0I1-82,

1.3, [ns xoMcTpyxiMA, He SamMmeHHHX OT COJHeUHOR penuallMK, He-
o6xoammo o CHull 2,01,07-85 u B coorpercTBMM ¢ 4.1-4.3 HacroAummX

PexomeHpaUMR yudMTHBATH MOoBHEHUE TeMIepaTypd 6eToHa oT Boa3jelAicTBUA
cymuapHoR (mpsmoft u paccesmnoff) coaneusoRf pagMaLM¥ H& BEPTHKAJILHYR
H TOPH3OHTAALHYD NOBEPXHOCTb KOHCTPYKLIMM,

1.4. BuHcoxMe SKCIAYATALIMOHHHE KAUYECTBA KOHCTPYXUMR, mpeinHasHa-
yeHHEX aas 1Y kxaumaTuyeckoro paftora, Moryr OHTb o0ecCleueHH TOJbLKO
npu cobGixoaedun TpelGoBanuft CHull [l-15-76 “llpasuna npouaromcTBa U IMpPU-
eMkun paGor™, a raxxe nosomeHu “"PyxoBofcTsa no nmpouaBoACTBY pasor
B yCAOBMAX cyxoro mapkoro kuaumara® (M.: Crpo#tusmar, I1977) m Hacros-

mix PexomeHnaimit.

2. MATEPHAJIH

beToHn

2.1. Jaa naroroBaeHHs GETOHHHX ¥ XeJe306eTOHHHX  KOHCTPYKLMRA,
NMpeAHASHKAUEGHHHX [JA 3KCMNJIYATAUMH B YCJIOBHAX EADKOrO KJIMMATA, DPEKO-
MEHAYeTCA NPUMEHATb KOHCTPYKIMOHHHe - Tamemuit (['OCT 26633-80) u xer-
xuft (['OCT 28820-83)-GeToHH KAACCOB MO NPOYHOCTK HA CEATHE HE HHXe
BIS (CHull 2.03.01-84).

2.2. lleMeHT, B 3aBHCHMOCTH OT ycJoBMR sxcnayaTalMu, nNPUMEHADT
no I'OCT 23464-79.

Inga GeTORA HAN3O6MHHX KOHCTPYKUMH, noapeprapmuxcA  Bo3aefACTBUD
coaHeuHoR paaualiiM, PEKOMEHAYeTCA INPUMEHATb LIeMEHTH, B COCTAB KOTO-
PHX BXOAMT TpexxaibuyeBnit ammuuuar C,A B KomuuecTse He Goxee 8%
KoTopHe yaobaersopsApT rpeGosanuam [OCT I0I78-85. Hpome roro, nemeH-
e (38 HCKIOUeHHeM ITYILI{OJAHOBOI'O) ROJEHH YAOBAETBOPATh TpeloBAHHAM
[OCT 22266-76.,

[lpumeuanue, He ponyckaercs NMpuMeHeHUe MAAKOMOPTAAHILIEMOHTA Map-
ku 300 ¥ rauHO3IEMHMCTOr'O lLIEMEHTA.



2.3. 3anommresu (cu, radxa.l) noaxuu orpeuars TpPeCOBAHMAM:
pan raxexaoro Gerona - ['OCT 10268-80;
AR Jerkoro 0eTOHA:

IOPUCTHE - I'OCT 9757-83;
H3 KepaM3ura - IOCT 9759-83;
U3 araonopxra - OCT II1991-83.

2.4. Koaddmumenr aurefliioro TemnepaTypHOro pacCHmMpeHKs GeToHa « .
caenyer npusumath (no ra6a.l) B 3aBUCHMOCTH OT BHIA 3ANOXHUTERA.

Tabauua 1

Ko
CpenHsas NAOTHOCTD JAHHe

HIMEHT
oro

Serona® . 3anoJHKTEAb :gggegggﬁg:
eTo~
FPms Kr/M B:w
o, +1070 g1

Kpymiuit (xBapti, KBADLMTH ,CRAHIH)

Hgnnuﬁ (o p necgu) ' 12,0

K (necuaHuxk, M3BECTHAK)
(2200/2050) u Goxee Hgigﬁgﬂ(nnoruuﬁ nécon? 11,0

Kpymuu#t (rpaHuT, ZENOPE™ ,CHEHMT)

Hg.umﬁ (MEQT';‘M'HBCOR% ' 10,0

Kpymuuit (GasaabT)
(2100/1950) n Goxee | yev s (naorHut necok) 950
(2000/1850) Kpymm#t (xepamManr, araonoput) 9,5
(1800/1650) Meaxuit (naorTHuft xBapuesuft necox) 8,5
(1600/1450) Kpymiu#t (xepaMauT, araonopur) 8,0
(1400/1250) Meaxu#t (nopucTHR KepamsuToBH 749
(1200/1050) HAM a&rXOMNOPHTOBMR necok) 7,0

Xllepen ueproR - an7 GeToHA ecTecTBeHHOR BIAKHOCTH, MOCHE UEPTH ~
B CYXOM COCTOAHHH.

¥X]na GeToHa eCTOCTBEHHOR BJAKHOCTH.

2.5. C ueapo cHumeHusa pedopmalumit oT ycankM ¥ MOBHMEHUA TPEMMUHO-
CTORKOCTH GeTOHA PEKOMEHILYETCA NPUMeHATH IaacTudiMpyuue U BO3AY-
X0BOBIeKapmue Ro0apKyM, & TAKRe NOOABKU-3aMEIAHTE]H CXBATHBAHMSA B
COOTBETCTBMM C "PyKOBOACTBOM MO IMPHMEHEHHI XMMWYECKMX no6aBOK B Ge-
rone”™ (M.: HHMEB, I98I).



ApMarTypa

2.6. ApmaTypy B xene3zo0eTOHHHX KOHCTPYKUMAX,  IpeaHasHAUSHHHX
njf %8pPKOro KaumaTa, caenye? npumeHars no CHull 2,03.01-84 "beroH-
HHNe H xene3d00eToHHNe KOHCTPYKUMK™.

2.7. KoabpuumeHT JMHEeAHOTO TeMnepaTYpPHOI'o pPACHMPEHMA apMmaTypH
<y °C71 mpurumaercs paBHuM:

A ¢4 ==II,5*IO“6 ..o LA apMaTypw kaaccos A-I1, A-Il, Bp-1, B-Il,
K-7, H-1I9 mapok BCr3xknd,BCr3l'ncd, BLCr3ncH;

oA = 121070 «eoss ONA apmaTyph kjaccob A-l, A-lls, A-I¥, A-Y,
A-YI, Ar-1Y, Ar-Y, Ar-YI.

2.8. Koadduimenr remnepaTypHOro pacmupeHHMs apMaTypHd B 0eTOHe
oL o TPHHAMACTCH |

P OTCYTCTBMH TPEmMH B O€ToHe - DABHHM Xoa(dpuuMeHTY TeMmnepa-
TypHOR nedopMaiMn GeToHa o ,,

NMPU HAJHUMM TPemuH B GeToHe pacTAHyTo#t 3oHH no ¢opmyne  (49)
CHull 2.03.04-84 "beroHHHe # xejle300eTOHHHE KOHCTPYKLUUM, NpelHa3Ha-
yeHHHE OAA padoTH B YCAOBMAX BO3AeNCTBUA MOBHIIEHHHX M BHCOKHX TEM-

nepatyp”.
3. PACUETHHE TPEBOBAHMH

3.1. Pacuer 6eToHHHX KM mene300eTOHHHX KOHCTPYKUMA IJIA XADPKOIO
knuMaTa npouaBonurcs no CHull £.03.0I-84 u CHull £,03.04-84 ¢ yuerom
noaoxeHUR HacToAmUx PexomeHpaui, xacapmuxcA U3MEHEHUS  ITPOUYHOCTH
(cM. n.3.11), wmonyns ynpyroctu (cm. n.3.I12), ynpyro-niacTHuecKHX H
ycanouyHo-remnepaTypHux (cm. nn.3.13-3.19) nedopmanuit Gerona B 3a-
BUCUMOCTH OT OTHOCHUTEJbHOR BJAXHOCTHM BO3AYX& U pa3MepoB 3JIeMeHTa,
& Takxe C Y4YeTOM BCEX BO3MOXHBX HeOJA8PONPHATHHX COUEeTAHHR Harpy3OK
# Boanmeicreuit, yxaszanHux B CHuIl 2.01.07-85 "Harpysku mu  Boaneficr-
BUAT IR NBYX OCHOBHHX cTaiMi paGOoTH:

neppad CTAIMA ~ HAI'peBaHHE 10 pacuyeTHOR neTHeild TemilepaTypH Ha-
PYXHODTO BO3ARYyXa,

BTOpAS CTAAMA ~ LIATENbHOE NOoNepeMeHHoe HarpeBaHue N0 pacuyer-
HORR JeTHe#t ¥ oxnaxneHue 1o pacueTHoR 3uMHel TemnepaTypn HAPYXHOIO
BO3AyXa.

3.2, Pacuer craTuuecku onpeleAUMHX XeAe300eTOHHHX KOHCTPYyKUMi
npouasoaurcs (cm. n.3.1):

a) no npelefibHEM COCTORHMAM MEpPRO# PPYNNH - HA QAUTENbHOE [I0-
nepeMeHHoe HarpebaHue M oxjaxieHHe (BTopas CTaaMAs pAGOTH) C YUETOM
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U3MEeHeHHA NPouyHocTH GeToHa Mnoj Bo3jefCTBMEeM XApPKOIro KauMaTa,

6) No mpemeNbHHM COCTOAHMAM BTOpo#t rpynmu Ha HarpeBaHue (mep-
BAA CTANMA paGOTH) M HA LJUTEJNbHOE ronepeMeHHoe HarpeBaHWe M OX-
naxgenne (Bropas cramgMf paGoTH) C YYeToM M3MeHeHUA (QH3IUKo-MeXaHH-
yeCcKMX CBOHCTB M YyCANOUHO-TeMIepaTypHHX nepopmaliut GeToHa mogx
poageffcTBMEeM XApKOPrO KiuMaTa. leMrnepaTypHHe neopMalyy MOXHO He
YUXTHBATL, €CJAH Ha nepBoft craguy paloTH KOHCTPYKLMM 3& CUeT MX pa3-
BUTUA NPOMCXOIMT yMeHblleHMe AedopmalMt oT HATI'DY3KH.

Ina BTOpO# cramuu paCGoTH KOHCTPYKLMM pACUET pPEeKOMEHIYyeTCA Mpo-
M3BOOUTH, MCXOLA U3 HauGoJee HECJATOIPUATHOrO CoyeTaHKUA nedopmaunuh

U ycunuil, oO0yCJAOBJIEHHHNX H3MEHEHHeM TeMIepaTypH U HATPY3KH.

3.3. Pacuer crarTueckyu HeoNpeaeuUMHX XeJe300eTOHHHX KOHCTpPYK-
uMR 1A palloMOB C XADKMM KJIMMATOM N0 NpPeneJbHEM COCTOAHMAM nNepBoft
¥ BTOpPOH rpymnns NPOK3BOAUTCA.

a) Ha HarpebaHue (mepsas cTaaus padoTH) - CM. M.3.] HACTOAIMX
PexomeHnaumft, - KOrja BO3HUKAOT HauMCOAbUKe YCATUA OT  BO3NOACTBUA
TeMIepaTyph. [Ipy 3TOM yCUJMA OT OOQHOBDPEMEHHOT'O Bo3feficTeua TeMNMe-
paTyph, HArpY3Kd M COOCTBEHHOI'C Beca KOHCTPYKLMMU OnpenendAlnTcs C
YYETOM U3MEeHeHHA (U3KKO-MexaHHueCKUX CBOACTB ¥ yCANOUHO-TeMIiepa-
TypHuX dedopMauuit GeToHa, a XECTKOCTb dNeMeHTa - U3 YCJHOBUA KpaT-
KOPPEMEHHOIO BO3JlelCTBHA HArpDY3KA ¥ TeMnepaTypH,

6) Ha paaMTeabHOoe nNonepeMeHHoe HarpeBaHWe W oxaaxjpeHue (Bropaf
cranMd paGoTH), KOrNA NPOUCXOAMUT CHHUXEHHE RECTKOCTH IJIEMEHTA n
pa3BuTHe ycanouHex nedopmauuit B OeToHe. llpy 3TOM EECTKOCTL 3JeMEH-
T4 OMpEAeAAeTCHA H3 YCHAOBHA RAMUTENBHOTO BO3neRCTBUA HAIDY3KH H TeM-

nepaTypu.

[lpumeuanme. HauGoabmue ycuausi or oJHOBpPEeMEeHHoOro Bo3geRCTBUA
TEMNEPATYPHN K HAI'DY3KM uame BCero HaGJOIADTCA NpH

OXJAXAGHNE KOHCTDYKLUMK B XOJOJHOe BpeMA roja.

3.4. ledpopmeli¥ H YCHIMA, BO3HHKADIME B KOHCTPYKLUMH NPH  BO3~
peficTBUM xADKOPO KAMMATA, OONYCKAeTCA He YUMTHBATbL, €CJIH  nepenajn

TEMNEPATYPH MO CeueHMM ojeMeHTa cocraBiader meHbme 10°C.

Ecan 3amuraHue CTATHYECKH HeonpeAeaMMoR KOHCTPYKUMM MM ee uyac-
TH B 38KOHUEeHHYD cucTeMmy OyneT NMpPOBOIMTLCA B TeEIJIO€ BpeMs roua,
TO 1JA Neppo# crTaguM paloTH pacyer JONMYyCKaeTCHA He IMPOM3BOAMTL, A&
IAA BTOpoft cralMM - ero MOXHO ITPOM3BOAMTL (€3 yueTa YCHAMA MU ne-

popMalit, ©6YCHOBNIGHHHX W3MEHEHHWEM TEMNepATYpH  DBHemHei# cpenn B
TEIUI0e BpeMsa I'eLA.

3.0. Harpyaku ¥ Bo3unefcTEMA, KOSPPULMEHTH HANEXHOCTH 1O HAIrpY3-
7



ke ¥ xoapPuiMeHTH coueTaHHR, a Takxe nojpasfeseHHe HArpy3aoK Ha Io-
CTOAHHHE W PpeMeHHHe claeflyeT NMPUHUMETL 01 O CHull 2.01.07-80 n
CHull 2.03.01-84. Jdedbopmauun, Bo3HHKammue non BoaneRcTBueM Temnepa-
TYPH ¥ BAAXKHOCTM, Y M H 0 X &4 D T Ha koappurjMeHT HaOEXHOCTH no
TeMneparype, npuHuMaceuuil paBHEM:

Mpd pacueTe Mo MNpelejbHHM COCPOfHKAM nepBoR rpymnw - y, = I,I;

NpH pacueTe NO npelesibHHM COCTOAHMAM BTOpoR rpymnu - y, = 1,0,

3.6. llpenBapHUTenbHO HANpPAXKEHHHE XeJe300€TOHHHE KOHCTPYKUMM 1A
XAPKOT'O KJIMMaTA CASAYET NPOeKTHpoBaTh, PYK OB O A CTBY ACODb
CHull 2.03 04-84 c yuerom noaoxeHu#t, nepeuucieHHHX B nn.J3.7-3.10,

3.7. Cxumapmmue HANPAKEHHA B GeTOHE B CTANMH  NpEeABAPUTEAbHOIO
OGXATHA B JOAAX OT nepefaTouHoR mpouHocTH GeroHa 6,, / A, B 38BU-
CHMOCTH OT OTHOCHTEXbHOR BJAXHOCTH Bo3nyxa W DN pEm A MAaADT:

nok W =60% - no taba.? CHull 2.03,01-84;

npu W = 40% - radawunce 3RaueHme yuerbmapr ma 0,05;

mpu W =20% - t0o xe,........ e beeeeneenns .ra 0,70,

3.8. lloTepu npenBapuTeNbHOrQ HANPAKEHUA apMaTypH (Kpome noTepb
OT YCAIKH, MNOASYUECTH M peJaKCalMK HANpAXeHHR - CM. COOTBETCTBEHHO
nmn.3.9 u 3.10 Hacrosmux Pexomenuauuit) crepnyer onpeneastTb no Tatia.od
CHull 2,03.01-84,

3.9. [lorepr npenBapuTeAbHOr'0 HANMPAXEHHWA ApMATYPH B pe3yJabraTre
pa3BHTHA nefopualinit or ycamxkd K Mox3ydecTH GETOHA PEeKOMEeHINYeTCA
onpeneaATLr No Tabna.<, 8 B cjHyyae, KOrjJa CPOK HATrDYREHHA KOHCTPYK-
LMK H3pecTeH aapaHee, ux ciaeayer corsaacHe CHull 2,03.01-84 ymHomuTb
Ha xoopduuueHr ¢, .

3.10. lorepn npenBapUTeAbHOT'C HANMPAXEHUS APMATYPH OT peJakca-
uuu HanpsaxeHu#t, Mlla, pexomeHiyeTcs NPUHAMATD:

a8 npososouHof apmatypu - 0,00I2 A¢, 6, > (1)

nns crepxsepor apmartypu - 0,001 At 6, (2)
rae A!, - pa3HOCTb MEXLY TeMneparTypoR apMaTypu NMpH ee HATARKEHHH U

NpU u3MeHeHHH cpeiHeRt remnepaTypH Al , N0 CEUEHUD 3IJNEMEHTA B

Tensoe BpemA roga, nmpuHumaemoft corsacHo n.4.3; &4, - NpenBaph-

TeJbHOE HanpsAxeHHe B apmaType, Mlla, 6e3 yuera noreps.

3.11. HopMaTHBHOE H pacueTHOe COIPOTHBJEHHE TAXKEJOr0 M JIerKoro
GeToHoB caenyeT npuHumarb no CHull 2,03,0I-84 B 3aBMCMMOCTH OT KJac-
ca 6eToHa MO NMPOYHOCTH Ha cmaTHe. [lpy 3TOM pacueTHOe CONPOTHBAEHUE
GeToHA CEAaTHD R, X pacTAxeHMn A ,, HEo6XO0JMMO YMHOXUTb Ha Ko3¢du-
UMEHT yCHoBMR paGoTH GeTOHa COOTBETCTBeHHO §,, # f,, (cm.mpumeu. 3
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¥ raén.3), yUNTHRADWME CHHXEHHE MPOUHOCTH GeToHa Nof Bo3uneRcTaueM
CONMHEUHoOR panMaliiu, AJATENLHOCTH HArpeBaHNMA, BJAKHOCTH HAPYXHOIO
BO3JlYyX& ¥ MACCHBHOCTH KOHCTPYKLIKH.

Tadanua 2
BraxHocTs [loTepy npenBapuTERbHOro HanNpAXeHua apmarypu, Mlila,
BO3AyXa B 6eToHe eCTeCTBEHHOr0 TBepIeHHUA
::nggﬁge TAXEJOM M JETKOM Ha NErKOM Ha NOPUCTOM
uegﬂua NMACTHOM MEJKOM 3ANOA- MEJKOM 3aNOJHHTENE OT

HATENE OT

v ? yoamen | moasyuecrs
20 U HuUxe 70/65 180/170 90/85 205/195
40 65/50 175/165 85/80 200/190
60 60/55 170/160 80/75 195/185
75 u BHme 55/50 160/150 75/70 190/180

[lpumeuanun: 1. llepen ueproft - mNA KOHCTPYRUMA, He JamMmeHHHX O T
COJHEUHOR panyalii, nocae YepTH - AJAR 38MUMEHHHX,
<. llore 8 OT YCARKM lAHH IJR TAXenorc 6ETOHSA xjaac-

ca .

Ana raxesoro GeroHa kxacca B30 M HMXe HX caeny-
er ymeHdpmuTh Ha 10 Mlla, xmacca B4O u .tme - yBeJsH-
udTsr Ha 10 Mila.

Ins G6eToKOB,NPOMEnUUX Tenionyn uvlpadoTRY
~-TAKLJOTO KAaccOB B35 m HuXE H JEerkoro Ha MJAOCTHOM
M@JKOM 33NOJHUTEJEe - NOTEPH OT YCAZKH YMEeHBHm2DT Ha
5 MMla, axs npyrmx GeTodos - ga IO Mlla,

3. [lpu onpeneneHVy norTepp OT NOJ3yuecTH TabanuyHoe 3HA-
YeHMe ClenyeT YMHOXKHTbL Ha OTHOWEHHE 0,,/ KX, (IpH
yCJIOBUM, UTO OHO He npesbmaer (,75) Cxumaomue Ha-
NpsAXeHUA B GETOHE Osp ONpPeuensioT Ha yPOBRHE UEHTPOE
TAXECTH MPOLOAbHOH! apMaTypd J U §’ C yueTOM MNepBHX
noTeps.

4, llorepu 0T nonayuecTd ans OeTOHOB, NPOmMENWMUX TEIIO -
BYD odpaﬁo'rng npy armocepHoOM ILaBjeHHH, ChelyeT YM-
HOXKTb Ha (,80.

O. JAAA KOHCTPYKUKI, UIPOTOBJAAEMHX B XOJIOJIHOE BpeMd ro-
na, NOoTepu OT yCanky ¥ MOJ3YUBCTH CAeryeT NPUHUMATL
Kak OJfd KQHCTPYKUMA, 3amMmeHHHX OT COJHeUYHOW palnna-
LK.

3.12. HauanuHu#t Mogysnb ynpyrocTh GeTroHa £, NpU CXATHM U PACTA-
XeH¥M cregyer npuHuMaTts no CHull 2.03.0I-84 ¢ ymtomeHucw Ha woaddu-
uueHT ycioBuit paGorn GeroHa G, , npuHMMaemu#t no npumsed 3 K Taéxi.d.

3.13. Koapumenr V , xapaKrepHaynmuit ynmpyro-naacTHuec K o e
COCTOAHME CxRATOro GerToHa .pH ONpPEeNedECHHMU NMPUBOJEHHOI'0 CeyeHHUA Oe-
TOHA W KECTKOCT# CeUeHUA saemeHTa 6e3 TpemuH M KoadduumeHr, Vv ,
XapakTeprayoumuit ynpyro-niaacTHyeckoe COCTOAHMe OerToHa crATOR  30HH

9



BraxxocTs
BO3
Haubonee
XAPROTO

Hvefm

Ta6auua 3

Hoapduumenr ycnosui paGoTw Cerona 4 ,, Ha
CXATHE TIPH /7 oy 4 CM

= J0 >0

20 u Hume | lePBaf 0,80/0,90
Bropas 0,75/0,85

40 0,85/0,95
0,80/0,90

60 0,90/1,00
0,85/0,95

75 n pume | LePBaA 0,95/1,00
Bropas | 0,90/1,00

[lppveuanng, 1.

L.

4,

/1 red - TPHBENEHHAA BHCOTA CEUEeHUA 3JEMEHTa, XapaKTe-

PHAYIMAS MACCHBHOCTb KQHCTPYKLMM M DaBH&s  Iaomany
CeueHHs, nenxeHHoR Ha I1/<Z ero nepmuerpa, CoNpUKacap-~
Nerocs ¢ BO3AYXOM.

liepel 4epTOM - IAA KOHCTPYKUMA, He 3amMmEeHHHX o0 7
CONHEYHOR pajHaiMi, nocje uepTH - IanMiIeHHHX.
KoaddurtmeHT™d Yy W y npuHuManTcas Ha 0,00
MeHble, ueM no:-fhmmeu'r Y37

A KOHCTPYKUMR, MSTOTOBJAEMHX B XOJOJHOE BpEMA TI'0

1a, kosbduimMeHT ) ,, NMPUHMMADT KaK OJA KOHCTPYKuMH,
3AMMNMEeHHEX OT COJNHEUHOH panMalyu.

XeJ1e3068TOHHOTO 3JEeMEHTa C TpPEmMHAMHM ITpH pacueTe no gedopmalusm,
peKoMeHayeTCa NpUHKMMATDE N0 Tadx.4.

Cranua padoT

KOHCTDYK
(cm, n.3.1

[leppasn

Bropas

Ta6muna 4

Baaxnocrs Bo3- | HKoapduuueHTH, xapakTepuaymomue
nyxa Haubojee yro-InJacTHyYecKkoe COCTOAHHUE
XAPKOrQo MecAla eTOHA.

CRATOTO ¥ cxaTofl 30HH Y
0,80
0,85 0,45
0’25 0 . IO

0,35 0,15

[lpumeuanusn, I, Ipu 60% > W> 20% anauenue koabppuipmeHTos VvV M ¥

I0



onpelesAnT 110 MHTEPNOJALUH.
2. Ilpu pacuere ana BTOpoR cTaiuMM paCOTH NPAMEHUTENLHO
K YCJHOBHMAM MONepeMEeHHOro BOAOHACHMEHUA X BHCHXAHHMA

3Hatlleguﬂ* xoaddulMeHTOB ¥V M Vv CclenyeT PasienuTh
Ha I,<,

3.14. llpenenvHre pedopmauuu OT BASXHOCTHOR ycauku O€TOHa ¢ ..,
npu pacueTe GETOHHHX ¥ EeJe300eTOHHHX KOHCTPYKLMH peKOMeHoyeTCH

NPUHUMATD MO Ta6J. O,
TaGmua S

BiaxHoOCTh Hgﬁnenbrme nebopmalltd YC8IKH &.¢, 107" mamenoro GeToHa
BO3MYXA (OK = I-2 cu) mnA XOHCTpYKuMH, He 3aNMmMEHHHX OT CONHEeY-
HaubGosee | Ho#t pamMauuM, ITpy pacueTe AaA BTopo#t CTauuM padoTH NpH
EAPKOT'O Al red 9 CM

MecC 100 u
wo# [3s[s Jwo | o] 3 | o | 5
0 800 630 585 260
540

720 070 000
20 710 | 630 490 4'75 460 445
40 615 |[9540 | 430 400 380 360 340
60 o30 (450 | 360 310 <90 270 240
79 460 1380 | 290 240 <20 200 160
90 390 1310 | 2<0 I70 160 155 120

[lpumeuannn, I, /res- cM. MpumeuaHue ¥ Tadx.d.

2. Hedopmauuu ycanku craenyer OXKHTL Ha:
0%8S - IAA KOHCTpYKuu#t Ma GeToHa kjacca Huxe BLO;
S -—

085 - LA KOHCTPYKUMH, 3AmMmEHHHX OT COJHeuHoH
PAIMALINK ;

1, - OAA KOHCT R U3 aerkux GeToHOB;
1,2 - mpu O = I0-I4 cm;
1,4 - npu OK = 16-24 cum.

3. s npoMexyTouHHX 3Hauenu#t W nedopmaumu ycanxmu
ONpenesAnT M0 MHTEPNOAALMN.

4, Pacuer nedpopmaiuit ycapku GeToHa 3a 3IANAHHHA nepuon
BpeMeHi! MOXET OHTb NPeHU3BONeH Mo MeTenuke npua.l.

5. lna nepsoit pacueTHe#t cranuum paboTn aedopmainru 0@ -
TOH& ©T yCANKH NONMYCKASTCA NDAHUMATL DABHHMM ( 5

npeneabHOt BeJUUMHH, onperneaeHHoN ne npuxn.l.
3.19. 18 MOHONUTHHX GOTOHHHX M XeJe306eTOHHHX  KOHCTPYKUMUH
PEKOMEHIYOTCA YUMTHBATb MUIACTHYECKYD Yy C A A KXY 66 To X a ¢,
B HauyaJIbHHi NMepuon ere TeepueHNA, 3HAUEHHA KOTOPO{f NpUM  YCAOERMM
cTperere cebmoneHuA npapusa npouspoucTea pader (cM. n.l.4 HacToAUmMx

PexomeHzauuit) ciaeiyeT npuHUMaTh MO TA6R.O.
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TaGnuua 6

BraxHocTh BO3nyxa lefopmaiimn naacruyeckoft ycaaxky GeToHa
:ggga:eewmpiom 55 10°C oM Frew , oM
' 10
20 ¥ HuEe 350/200 250/150
40 250/150 150/50
60 u Bume 150/ - -

[lpumeuanHua: 1. llepen uepToft - LaAA KOHCTPYKUUR, He 3amMlleHHHX 0T
COJIHeYHOR panvalMu, nocje YepTH - LAA IanMmeHHHX,
2. [lpn GeToHMpOPaHWHM B OCeHHe-3UMHUR nepuen JedopMaLvH
[MNACTHUOCKOA YCAINKM HE YUMTHBADTCA.
3. llpu GBTOHHBOBaHHH B BeCeHHe-neTHU# nepuon ¢ I7 u

peyepa 100 Y U yYTpa nedopMalud [LIS&CTUYECKON ycanku
NPUHYMANT KaK IJA KOHCTPYKUMHA, 3amymeHHHX 0T BO3-

nefcTBUR COJMHEUHON pagualuM.

4, ONPEAEIEHME M3MEHEHWM TEMIIEPATYPH
B JIEMEHTAX KOHCTPYHKLA

4,.1. PacnipepeseHue TemMneparypH no ToJOMHE OEPTOHHOIO WM XeJje3o-
GeTOHHOIO 3JEMEHTA B PEe3yJabTaTe Bo3NeACTBMHA EADKOro KJAMMATSE 930"
HeCTaLMOHAPDHHX YCJAOBHAX Ternjonepenaud 4 ¢ yuyeTOM NepeMeHHoO# Bjax-
HoCTH GeToHA O I D e € XA A DT MCXO0AA M3 TEODHM TEINJNO- H MACCO=-
nepeHoca JAuMGO HA& OCHOBE 3KCNEPUMEHTAJIBHEX IAHHHX,

4.2, HauanbHyn Temneparypy, COOTBETCTBYDHMYD 3aMLKAHMD CTATHUEC-
KU HeonpeRenuMoRl KOHCTPYKLMH HAM €€ 4YACTH B 3aKOHUEHHY®  CHUCTeMmy,

peRoMensyeTCAa onpeneairTs.
B Tenaoe BpemsA roja - no ¢opmyne 7, , =081, *+ 02¢,; (3)
B XOJOAHOe BpeMs roja - mno fopmyne 7, =0 2t, +0,6t;, . (4)
llpumeuanue, llpM HaAWUKKM NOMOJHUTENbHHX CBeleHHMR (0 KaJeHMAPHHX
CPOKAX 3aMBIKAHUA KOHCTPYKUMHK, O IMOpPAIKE ITPONU3-
BoACTBa PaGoOT M Ap.) HAUANbLHYD TemMnepatypy AOmyc-
KaeTCHA ONpPelesIATh B COOTBETCTBUA C BTHUMMU JOHHHMH.
3a HAUAJBLHYD TEeMNEpPATYPY MJIA CTATHUECKHM OfpeneMMHX KOHCTPYK -
UM pPeROMERZYETCH NUPHEWNMATE TEMIOEDATYPY KX H3rOTOBIACHEA:
B TEMNNOE BPEMA TOMA ccescescerscvsscscossess L, =1l
B XOJNOOHOE BPEMA TONA cecesvecoscsnsccocccscss [, =177
4,3. HopmaTHBHOE HM3MeHEeHMe BO BpeMeHH cpefHell no ceueHHD 3Jje-
MEHTA TEMNEPATYPH U Nepenaua TeMnepaTyp COOTBETCTBEHHO B TenJoe
( 4t,u V) n xonopsoe ( 4¢. u U, ) Bpema roga AAA ONHOCAOMHHX KOH-

1<



crpykuuit crenyer onpegensth mo CHull 2,01,07-80 "Harpysku x BO3-
neficTBuA™ unn no dopmyaam (5)-(I5), npuHuMman xapakTep pacnpenese-
HUA TEMNepaTypH Mo ceuyeHWD JUMHERAHEM (CM. TIpUI.R):

a) IJA KOHCTPYKIMA, He 3amMmEHHHX OT COJHeuHoR pagMalliy :
B OTKDHTHX COOPYXEHUAX M HeoTanaMpBaeMux 3jaHuax (G6ea rexHo-

ROPMYECKUX KCTOUHMKOB Tenaa) - no QopMmyJam:

At, =ty 8, +8, +6°C - t,; (5)
At.=t,-0568,-10°C + t,, ; (6)
Ve = 85 > Ve = 0 ; (7)

B 3N8HHAX C HMCKYCCTBEHHHM KIUMATOM WUJK C NMOCTOAHHHMWU MCTOU-
HUKamM® Tenxa - no fopmynam:

Bty=tiy * 06ty ~1iy) 8,260, +4°C =L, 5 (8)

At,=t;,, +06(t; -t;,)-0568,-6C -¢t,, . (9)
V=068 (ty ~t,,)*8, v G0 8T ; (10)
U,=08(t; -t,,)-058,-8°C; (1)

B OTaNJUPaEMHX 3IaHUAX:

At, - no dopmyne (5); A7.- no dopmyne (9); 7, - no ¢op-
myne (7); V. - no dopmyne (II);
G) nnA KOHCTPYKUM#, samumeHHHX oT coJHeuHo# pammaipm ( U, = ©
| Vc = 0):
B HeoTaNnJMBaeMhX 308HUAX (6e3d TeXHOJOTMUECKHMX  MCTOYHMKOB
renaa - no gopMynam:

At =ty *6°C -1, ; (I2)
At,=t; - 10°C-t,, ; (13)

B 3I8HHAX C MCKYCCTBEHHHM KJMMATOM WJIM C MMOCTOAHHHMA HMCTOU-
HUKaMy Tenna - no gopmysam:

Atwmt;'w - roc ; (I4)
4t, =1, - L oow > (I5)
B OTANJUMBAEMEHX 3J8HHUAX:
At, - no gopmyne (I2); Af,- no dopmyne (I5).

B ¢opmynax (5)-(I5):
4t, , 4!, - HauanbHAS TeMnepATYpa KOHCTPYKLHUH COOTBETCTBEHHO B
TenAoe X XOJNoJHOoe BpemA roja - cM. Qopmymu (3) u (4); ¢, | ¢

Le

I3



TeMnepaTypa BO3lyXa B NOMEMEHKM COOTBETCTBEHHO B Tenjoe M XOJORHoe
speMs roga, npuiumaemas no IOCT I2.1.005-76 uaum B cooTBETCTBMKM CO
CTPOUTEJbHEM 3aflaHHeM Ha OCHOBE TEXHOJOIMUecKUX pemeHui; [, , {yy7 -
MHOTONETHAA CpeJHEeMECAUHAA TeMlnepaTypa BO3JyX& COOTBETCTBOHHO IJA
AHBApA W upad, npuHumaemas no CHull 2.01.01-82 uau CHull 2.01.07-80;
0, u §,- npupameHue CpegHeR 1O CEUSHMD IJEMEHT& TEMNepaTypH Tnox
BJIMAHHEM CYTOUHHX KoJeGaHUR TeMnepaTyphH HaApPYERHOr'c BO3AyXa& COOTBET-
CTBEHHO JLJIf HEOTANAKWBAEMHX 308HMR M 308HMR C UCKYCCPTBEHHHM KIAMMATOM,
NprHUMAaeMHe 1o Taba.8; &, - NpuUpameHHe TeMmrepaTypHOro rnepenaga mnop,
BIMAHAEM CYTOUHHX KojneGaHW TeMrnepaTypH HADYXHOI'O BO3NyXa A 3ja-
HUR C MCKyCCTBEHHHM KaumaToM; O, , &5 - NMpUpameHue COOTBETCTBEHHO

cpenHel no CeueHMD >JAEeMEeHTA TEeMIIepPATYDPH M Nepenana TedMnepaTyp Inox
BAMAHWEM COXHeuHol# paguaiunu, onpenensemoe 1no fopmynam:

54"‘ 0, 0355”?;,( K A"f » (16)

Os=0 0358 pox "k (71-F,) |, (1I7)

rge  S,,,,~ MAKCHMaJbHAR cymMapHas (NpAMAA K paccesHHad) COJHEeWHAS
panxaims, [lpuummaercs no CHull 2,0I.0I-82 B 3zaBucumocTs oT ro-

NOXEHAS M OPMEHTALMM NOBEPXHOCTH BNEMEHTa; # K 4 - Koadduumen-
TH, NPHHUMAEMHE COOTBETCTBEHHO no Tadx. 7 u 8.

Ta6 7 Taﬂ na 8
Bug u oprentauma | Hoaddu- Tomuyna, Ko adxpu -
NMOBEPXHOCTH mel-!'l‘ a.neuen'ra ’ 5 p I.],Hel-:'l‘
['opusoHTaNbHAA 1,0 ﬂp IS 4 0,6
BepruranbHas C 1540 6 4 6 0,4
opHeHTalHeR Ha: Boaee 40 | 2 2 | 4 0,3
or I,0
aanan 0,9
BOCTOK 0,7

5. PACYET JJIEMEHTOB BETOHHKX M HENE30BETOHHHX KOHCTPYKLMH

0.1. [lpmeHUTEABPHO K YCNOBUAM XAPKOrO KJAMMATA pacueT DeXOMEHAY-

eTrc MPONSBOAHTH:
a) 1 GeTOHHWX M Xeae306eTOHHHX 3JEMEHTOB - 10 MpPefeNbHHM CO-

CTOAHMAM Neppo# rpynnu (cm. Nn,9.2 Hacroammux Pexomenpaimit) ;
6) IDAR XeNne3oGeTOHHHX JJNEMEHTOB - N0 MpeReJbHLM COCTOAHUAM

propoft rpynnu (cM. nn.d5.3-5.9 HacTosmux PexomeHpauuit),

I4



Pacuer no NPOUHOCTH

5.2. Pacuer GeTOHHMHX U %eAe300eTOHHWX 3INEMEHTOB 10  NPOUROCTH
nponapoinrca Mo CHnI 2.03.0I-84 n CHull 2,03.04-84 ¢ yderou
BJIKAHUA yCAOBHR EAPKOro KAMMATA NYyTeM YMHOXEHMA:

PACUETHOI'O COMPOTHUBJAEHHAA GEeTOHA CEATHD A, M DACTAKEHUD A ,, Ha
coorpercrypmmit kosdduument ycaouit paGoTH KOHCTDYKUMK J,, M J,p »
NPHHMUMAEMHR 1o TAGA.3 € yueToM NpHa.Jd;

MORYAA ympyrocTH GeroHa <&, - Ha koa(dmuueHT 4, , onpenessemuil
cormacHo 1n.3.12 HacrosmMx PexkomeHpauuit.

Pacyer no o6pa3oBaHMp TpEmMH

5.3. Pacuer xeneso6eTOHHOro 3JeMEHTa M0 06pa30BAHMD TPEWMH,HOp-
MAaJbHHX K ero npofonbHoR OCH, 0T OJHOBPEMEHHOI'0 BO3AEHCTBHUA HArpY3-
KM, TOMNepaTypH KM ycaiky GeToHa B YCAOBMAX XAPKOP0 K NI K M & T &
npomspoiAr no CHull 2,03.0I-84, npunuman ycunue Ao ¥ MoMeHT My,
BOCITPHHMMAGMHE HOPMAJILHHM CEUeHWUEM,COOTBETCTBEHHO PABHHMMA:

Nere=(Rost sor Yoz ~Ges A+ 2o " Ag)*P 5 (18)
Mﬂf’f-(Rbt“fPr J/tt ‘6‘,5) ' sz . Mrp . (Ig)
B popmynax (I8) u (I9):
of = EE‘L—/“ s 6, - HaNpAREHXA OT ycajgkd GeToHa HA YPOBHe pacTA-
HyTOR SpMATYDH, DpAaBHHE
f —-
J:s-[‘sc.s“Ecu_('r_)“(f"y):’ Eé.ﬂ&' y (20)

roe § - paccTofHMe OT LUEHTpa TARECTH MPUBEAEHHOr'O CEeUSHHA A0 pac-
TAHYTOR rpaHu sxemeHTa. [AA NMpPAMOYTOJNBHOrO CeueHUA ROIyCKaeTCH

onpene ne
MpefeaATh no @ﬁh S [aaep (h-a)]
’ f+ 5 (wrp')

Wy - MOMEHT COMPOTHBAGHHA KpaiHero PACTAHYTOrc BOMAOKHA MpHBE-
NeHHOT'0 CeYeHHA C ydeToM HeynpyruX aedopuauuit SeroHa. lomycra-
ercA onpepmeaAry no n.4.7 CHull 2,03.0I-84 npu B, = I, a Taxwe
mpu 4, , NpHHUMAeMOM N0 NpuMeuy.d K TaOX.3; € .,- yXOpOueHHe OCH
3JIeMEHTa OT ycauku GeToHa, NnpuHHUMaesmue 1o n.d.7 Hacrosumux Pe-

xoMeHpauuit; ¢.,, - AedopmaiM oT ycanku, ornpenensemie COI'IACHO

'raﬁ.n.ﬁ;( 1 ),, - KDHBM3HA OCH 3JIEMEHTA B De3YNLTATE PA3BATHA yca-

ROUHHX pedopuaimit GeTora, NMPHHAMAaEMAA To N,5.7 HacToAmMX Pero-
meHIAUMA, OcraxbHue of6oaHaveHus B fopmyaax (I8) u (20) cm. B

‘ (21)
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CHull 2,03.01-84.

B crarTHuecku HeornpeleNUMHX KOHCTDYKLMAX MOMEHT OT NeACTBHMA BHE-
HAX Cua M, CyMmMHpyeTCA C MOMEHTOM, BO3HMKANMEM NPH OIHOBPEMEHHOM
BO3NeACTBHKM TeMnepaTypH 4 yCalku OeTOH& U onpeleiiAeMuM B COOTBETCT-
BUK CO CTPOUTENbHOR MexaHukoR u ¢ yuerom n.3.] Hacrosmux PexkomeHnma-
18071 8

0.4, Pacuer xene3ol6eTOHHHX 3JEMEHTOB N0 O06GPA3OBAHMD TPEmKH OT

NeACTBHA TOJAbLKO TEMNEPATYPH XADKOI'O KJIMMATA M YCANKH GeToHa ITPOM3-
BOOMTCA:

8) INA CTATHUECKH ONMpenesMMHX KOHCTPYKUMHA - U3 yCJOBUA

6:5,:’ = pét,aer Y s (2)

vhe 0.5 ( — PACTArdBapmMe HanpAXeHUs B OGeTOHE 10 BHCOTE CEUYEHUA B
¢ -off yacTy IJeMeHTa HA DACCTOSHMM ¢,; OT LIEHTPA THAKECTH NpPH-

BelleHHOr0 CeuyeHUA, omnpenenademue Mo gopuyie
!

Grs o ""[‘fc.s " Cesy +(?)c5 'yéi]'fb B S (23)
Yse =Y — Y 5 (24)
B Gopmynax (23) u (24): y; - pacCToAHME OT LEHTpa TAReCcTH (-# uac-

TH CeYeHMA 10 pacTAHyTo#t rpaHu sneMmeHTa; § - cM. GQopmyay (2I);

f3s — KOOPPHULMEHT ycaopuit pa6oTh 6eToHa, NMPUHUMAEMHI MO npuMey.d
K 1a6a.3; v - KoappuumeHnT ynpyroctd GeToHa, NpHUHAMAEEMHIE m o
rabn.4; E.s o Eesys | F)es - CM. 0.5.7 Hacrosmux Pexomenpauufl.
ANA cTATHUECKM onpenesuMbX KOHCTpyxiu# BucoTot mo 30 cM U mHM-
puHOA IO CM MpOBepKy Ha HaMMuue YCANOYHHX TpemuH B OE€TOoHe IonycKa-
eTCHd MPOM3BONMTHL No Taba.9 Ge3 pacuera.

6) mnA CTaTHUECKU HeonmpelesMMHX XeJe306eTOHHHX 3JIEMeHTOB, 3a-
KpenJeHHWX OT MPOJOAbLHOIO NMEpEMEmEHUR - [PHU YCJHOBHH, UTO

Oy s¢ > Rbt,ser Lt (25)

rae 6, ,, - HanpAKeAWs B GETOHEe, B LIEHTPE TAKECTH CEUEHHA OT TeMne-
paTypH ¥ ycauxd B Haubojee XOoJnoAHOoe BPEMA rona, paBHHE

ab,stnet,cslfb'ﬂb'v ’ (26)

roe &; ., — YKOpOUEHHe MPOJNOAbHOR OCH 2JEMEHTa B XOJOJHOE BpeMmd ro-
1a, onpegeasemoe mo popuyne (32).
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TaGaue 9

Haacce [lpeneabHue nedpopmaumMu GeToHa OT
GeToHAa Bun 6eToHa yCauRH &5, +10-0, BHanpBangue
o o6pasoBaHue TpemMH B xXeJje30(eTOHHHX
NPOUHOCTH oJIEMEHTAX TP ¥ , %
e casrus 2,0
Tame st 590/320 460/230 310/140
BIG 1 "
erKy
(0 = 1800 kr/m°) 670/350 540/270 | 390/170
RO Tawemit 760/420 580/320 380/190
Jerkuik
(%?= 1800 kr/m°) - /470 690/360 490/220
TAxenn - /550 730/410 460/230
B40 Jlerxuft
(I = 1800 xr/m>) ~ /600 - /460 | 600/280

[lpumeuanun, 1. Pacuer BunosHen no Qopwmyne (20) mpu ¥ = 0,3.
2. llepen ueproft - np¥ CMMMETPUUHOM ADMUPOBAHHH CeuUeHMf,

flocye UepTH -~ NP ONHOCTOPOHHEM,
PacyeT 1o packpHTHR TpemMH

0.0. liMpHMHY PaACKDHTHA TpeumuH, HOPMAJLHHX ¥ TPOAOJABHOR OCH Xxe-
Ne306€TOHHOTO BJIEMEHT& B YCJIOBMAX RADKOIO KriMarta ONpeleNdAnT 0 o

dopmyne
v
@ o= 6 20(3.5 = 100p) 1"/?(%—;: eyt Cpgy t Blikyy ), (RD)

rae ¢, - cM. n.3.15 Hacrosmux Pexomenmaumht; ¢, - nedopmaumu,ko-
TOpHE MMPU pacuere OJaA neppoit cranuy padOTH He YUUTHBADTCA, [MPH
pacueTe MIA BTOpo# craguM NMpMHMMALTCHA no ra6x.o; A4f,.-~ cm.n,4.3
HacToAmMX PexkomeHuauuit; «,, - koaddummeHT, npuHUMaeMuit n o
radn.l. OcranbHue oGoaHaueHus cm, B CHull 2.03.0I-84 (nn.4.14).

[lpumeuanune, B dopmyne (27) remneparypHHe nedopmaiym 4t - o ot
YUATHBADTCA TOJABKO IJA CTATHUECKY HEOMPeACNMMHX KOH-
CTPYKUMR, 38KPENJieHHHX OT MPOACNABKOINO NepememeHnd,

B pacueTe no pacKpHTMO TDEmMUH CTATHUECKMA HeompenesMMHX KOHCTPYK-

MR 0puU onpeneneHyH HanpAXeHUR B apMaType 6 [IJA NepBoRl cranuMu pa-
GoTH - HeoOXONMMO YUUTHBATL MOMEHT OT BO3NERCTBUA TOJbLKO TEMIEPATY-

DH, I8 BTOpO# cTAOUM -~ MOMEHT OT ONHOBDEeMEHHOIro Bo3nedCTBMA Temmne-
PATYPHR M yCankw,

Pacyer no nedopmainmsim
0.6, lipn pacuere xeneaol0eTOHHHX KOHCTPYKUMR nas nepBoH  cTanu
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(cM. n.3.1 Hacrosmux PexomeHpaumfl) yaauHeHMe OCH dJeMeHTa &, M
ee KpUBM3KY (7 ), Moj BosfefCTBHEM TeMNepaTypH ONpPeAeXART KakK I
GeTOHHOr'0 AJEMEHTA COOTBETCTBEHHO no dopmynam:
Ep=ATy oy Yy s (28)
1y _ Uw o st ,
(7)== Ve (29)

I
flpy pacuere xene3o0eTOHHHX KOHCTPYKUMR nas BTOpoR craguM paGo-

™ (cM. n.3.] HacToamux PexomMeHpauuit) uUaMeHeHMe OJIMHH OCH 3JIeMeH-

T8 &, ., W €0 RPUBMIRY ( —:-) ¢ o TOR Bo3leACTRHEM TeMnepaTypH |

ycanku GeTora onpenesasanT:
B TeMnjioe BpeMf I'Ofia - COOTBETCTBEHHO Mo QopMynaM:

Et,cs (Atnf 'dbf _Ec.s)ﬂlt y (30)
/ Unw Kot , (1 .
(?)t,cs=[ f _(f')t.'s]‘yt ” (31)
B XOJOAHOEe BpeMA roga - COOTBETCTBSHHO Mo dopMyam:
Et,cs (‘dtc'ddt +€:5)'trt ) (32)
1 Ve bt f ]
(r)t,c:[_h i(T'-)c.s Xt ’ (33)

B popmynax (28) u (31):4t,, 4t, , U, u U, - cm. n.4.3 Hacrosmux Pe-
Komennauut, JnA naur, ynomeHHsx Ha rpyHr 4&, u A, ymsomanr Ha 0,5;
Y. - cM. n.3.5 HacroAmux Pexomenpaumit; o, - mpuHuManT no radn. I.
B dopuynax (30) u (33)¢ €. K (;’)M - IJA %eNe300EeTOHHHX JJEMEHTOB
cripeneAsn? corzacHo n.S.7 Hacroauux PexomeHpauuit, ANA GeTOHHHX MpA-
HAMBDT DABHMMK: €,.5 = €o503 ()= O

5.7. B craTHuecku ompeneauMMhiXx xeae300€TOHHHX 3JEMEHTAX ITPAMO -
yroJlpHOrO CEeYEeHMA ITPM PABHOMEDHOM paclpelnesreHuy nedopumauuft ycanxu

6eToHa MO BHCOTE CEUEHHA YKODOUEHME OCH JJIeMEHTa &,, H ee KPUBM3IHY

f

(£ )., onpenensnT cooTBeTcTBEHHO NO GopMynaM:

sy
6 —

¢3 f+%—(ﬂ+j/’) , (34)

4 (05h-y)€Eest 3
1) - —— r_:__i.)______ : (35)
( r)cs 0,083°+3(p(y-a) s pu'(h-y-a')’]

B dopmyaax (34) u (39): ¢,,, - npuHuManT no tabn.d5; ¥ ¥ « - onpene-
AT coorsercrTeenHo no dopuyae (RI) u cornacHo n.o.3 HACTOANMX

Pexomennauyit; Y - npuH¥MapT no tadna.4.
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PacueT KpUBU3HH 3JeMeHTa OT HArpY3KM

0.,8. KpuBu3HYy =eJe306€TOHHHX 3NEMEeHTOB ONpefeaAnT:

a) Ha yuyacrkax, Ha KOTOPHX TPEmMHH, HODMAJbHHE K erc mpoRoXbHolt
ocu He obpaayorcA - no dopumysam (I156) u (I57) CHull 2.03.01-84, yuu-
THBAA NPU 3TOM BJIKUAHUE KPATKOBpEMEHHOR K AauMTenbHOR noasyuecTH C
noMombp KO(PULIMEHTOB COOTBETCTBEHHO ¢, H ¥,, , NMPHHHMAEMEX 1o
Tada. I0.

Tadmma 10

BaaxmocTs | HoapduimeHTH, yuMTHBAKUmME MNOJA3YUECTD

BO3AYyxXA KDATKOBPEMEHHYD {,, (repBas cTaius TEALHYD ¢
;&gggﬁge pasoTH ) 1A o mopa.ﬂ CTANMA

pagoTH) pas
uaffq%

TARQJOr'O M JErROro | Aerkoro 6eToHa | TAXENOro M JErKoro
GeTOHA HA TNJAOTHOM | HA& MeJxoM no- | OeToHOB

MEeIKOM 3A&MOJHUTeNEe | PACTOM 3&Iox -

HHUTONE

20 u Hume 0,75/0,80 0,50/0,65 3,5/3,0
40 0,80/0,85 0,65/0,70 2,5/2,0
60 u Bume 0,850,85 0,700,70 2,0/2,0

[fpumeuanusa: 1. llepen ueproit - mjaA KOHCTPYKUMH He 3amMmEHHBX OT COXA-
HeYHOR panuallu, nocle YepTH - Ij4A 3amMmeHHHX.
2. llpu pacueTe nnsa BTOpPO#t cTamuMu paGoTH KOHCTPYXUMA,
AKCTAYATHPYDWMXCA B YCHOBHAX MONEPEMEHHOr0 BOAOHACH-

memlmzu BHCYmHMBaHMA KoappmipieHT ¢,, CleAyeT yMHOXATD
Ha I,<.

6) Ha yuacTkax, rue P PaCTAHYTo# 3o0He 00pasynTCA TPEemMHH, HOp-
MaXbHHe K MpoflonbHo# ocu axemeHTa, - no Qopumyxre (I160)CHull 2,03.0I-84.
[lon arOM:

E, - ymHo®anT Ha koa(dwuumenr J,, npuHuMaemuwit no mpumey.3 K
Ta68.3; Ry sor B Ryp ser~ YMHORART Ha ROSPPUIMEHTH COOTBETCTEE H K O
Yo7 B ¥4 » MPHHUMAGMHE TIO TAOA.3; V - npuHumsnT no Tadx.4; of - on-
PeneafAnT COrAaCHO 1.D.3 HacTosmux PexoMeHmaimii.

Onpenenexue nmporuGob
5.9. lommft nporué aaemeHTa paBeil cymme NMPor#OoB, 00YCHOBAGH -

HLIX ;.
a) mefopMaLmAMK OT M3ruGa, f, , BuuucaeHHoro no gopuyrze (I7I)
CHull 2.03.0I1-84, npuHMMas KDMBU3HY OT HACpPY3KM C yueToM m.D.8.

6) nedopmaimAmu caeura f, OT HArpyaku ¥ nmof Bo3jeRcrTBueM Tewne-
paTyoH, onpegeasemoro no Qopuyae (I172) CHull 2.03.01-84, & KoTopo#t
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napaMeTpu ¢,, ¥ [, ITpUHMMapT no mn.9,.8 HacrosmMx PexomeHpaumi;

8) nedopmaumaAMM OT BosjeRcTBMA TemnepaTypH ¥ YCaumku f, . PpaB-

HuEMH
f

ft,cs*: (T"m)t,,.c.s..5:“"1“-l ’ (37)
rae (?f-' ),’ .c — KPHBH3HA OCH DJNIEMEHT& OT ONHOBPEMEHHOro BO3NeACTBUA
TEMIIEPATYPH U ycalxu OeToHa, INPUHUMaEeMAS :
IPK pacueTe AiA nepBoR craguu paloTH B Tenjoe BpeMs roja -
no popmyzne (29);
Npu pacuere nJiAs BTOpPoR CcTauMM PAGOTH
B Tennoe BpemAa - no ¢opmyne (31);
B XoJoOHoe BpemA rona - no gopmyne (33);

[ - naMHA npoJeTa 3JeMeHTa; §, - kKoadduuueHT, npuHAMaemuHit pas-
HHM: 07 CBOGOAHO omepTHX Gajok s, = 1/8, nnA KOHCOJIBHHX -
5, =1/2

2 i

[IPMEPH PACYETA

lpumep I. OnpenennTp KUameHeHne cpefHeR Mo CEUEHHD TeM-
neparypi B rennoe Al, m xomogHoe 4!, Bpems roja 4  COOTBETCTBEHHO
TeMnepaTypHHe nepenagH v, , ¥, B CTeHe TOJmMHOR <O cM 3aNaHusA ,

OpHEeHTHpOBaHHOR Ha 3anam.

HexonHue naHHHE

MHOT'OJIETHHE CpEIOHEeMECAUYHHEe TeMnepaTypH Hapy®HOro BO3JyXa B fH-
Bape ¥ MDJE - COOTBETCTBeHHO: /, = +0°C; [Iy= 25°C;

MAKCUMAJIbHOE 3HAUEeHMe cyMmMapHot coxHeuHoft panuanmuu
s, =750 Br/w<;

TeMNepaTypa BO3IyXa BHYTpM nomemenus - I;.= I, = 20°C.

[lpupamennsa: cpegHe#f no CEYEHUD DJIEMEHTA TeMnepaTypH Noj BJMAHK-

eM CYTOUHHX KoJeGaHMUR TemnepaTyph HADYEKHOr'O BO3LyXa COOTBETCTBEHHO
B HeOTANJAKBAEMOM 318HWM M B 30AHUM C UCKYCCTBEHHHM KIAAMATOM NMPHHH-
maeMm no raén.8: &, = 6°; 8, = 4°C;

TeMrnepaTypHoro nepenaja roj, BIMAHHEM CYTOUHHX KoJeOGaHKR TeMmne-
PATYPH HADYXHOI'O BO3AyXa OJA 318HUMR ¢ UCKYCCTBEHHHM KJIMMATOM
§, = 6°C (no Ta6x.8).

llpupameHus cpefHeR TewmmepaTypw Mo ceueHun CTeHH &, - no QopMy-
ne (16) u remnepartypHoro nepenana &; - no ¢opmyne (I7) or comeu-

Ho#t pamnauuu:
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#, = 0,035-750-0,9.0,4 = 10°C ;
& = 0,035.750.2,9-0,6 = 15°C ;

HaUAJIbHAA TEeMNepaTypa COOTBETCTBEHHO B Tenjoe [,, H  XOJOJHOE
l,, BpEMA roga: . S

tre=0,2 « 25° = 5°C ,

I. OnpenensieMm HOpMATHBHOE H3MeHeHUMe cpepgHeft TeMnepaTypH no ce-

YeHH® CTeHH B Tenxoe A, u xoxomzmoe Al, spems rozng
a) B HEOTANAWBAEMOM 3[8HHH CooTBeTCcTBeHHo no dopuynam (5) u (6):

At,, = 25%6%+10°+6°-5% = 42°%C ;
At, = 09-3°-10°-20° = -33°% ;

6) B oTanJMBaeMoM 3N8HHM B Tenjoe BpemA roaa no dopuyae (5),
B XOJOJHOe BpeMd roza - no dopuyae (9)

At = 42°C ;
At,= 20°+0,6-(0°-209)-2°-6°-20° = -20°C;

B) B 3JlaHHe C MCKYCCTBEHHHM KJIMMATOM: COOTBETCTBEeHHo mo fopmy-
nam (8) u (9):
At, = 20°+0,6.(25°-209)+4°%4+10°44°-5° = 36°C ;

At,= -20°C.

2. (r.ependem remnepaTypHuHe nepenagw v, , V. N0 "eUEHUD CTEHH
a) s HeoTanuMBaeMoM 3J8HMH: V, = fHs 4 VY, =0
HopmaTHBHOe U, = 15°C ;

6) B oTanaMBAEMOM B 3WMHEe BpeMs agaHuu VU, = U5 ;
UV, onpepeasercA no gpopmyne (II)

HopMaTHBHOEe U, = I5°C
HopmaTHBHoe #, = 0,8.(0°-209)-3°-8° = -27°C .

B) B 3JAHUM C MCKYCCTBEHHHM KJuMaToM UV, onpeneasderca mo gopmy-
ne (I0), ¥, - nmo dopmyne (II)

HopmartuBHoe 7, = 0,8(25°-209)+6%+15°%4+5° = 30°C ;

HOpMATHBHOE UV, = -27°C.
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[loumep 2. Pacuer no npouHocTu, mefopmalysAd, 00pas’soBaHMD M pac-
KPHTUD TDEmMH TUIMTH TMOKPHTUA 3RAHHA, BKCILTY&TUDYEMOTO B YCJAOBUSX
xapkoro kammara {(r.TamkeHT).

HcxonHhe naHHHEe: xene300eTOHHAA CTATHUYECKHM onpelenuMas He 3a-
MMMeHHAR OT Bo3neficTBMA COXHeYyHOH pajualiMy naAuTa AJuHol 3 M
({, = 2,8 m), mupuuot 1 m, BHcoTofh 0,2 M, ycTaHOBIEHHAA B  NOKpPH-
THH oranauBaemoro amanus (f, = 26,9°C; 7, = -0,99C; Wpr= 24%).

[lanTa M3TOTOBJXEHA B NMOCTPOEUHHX YCAOBHAX K3 TAXENOrO GeToHa
kxacca B25 ( #, = 14,5 Mlla; #; 5.= 18,5 Mia; Ryt ser = 1,6 Mila;
E, = 30000 Mla), rTeBepnesmero B TeueHHe 28 CyT B HOpMANbHHX  BJAX-
HocTHHX ycJaoBuax (OK = 5-6 cm).

ApMupoBanue: B pacTsHyToff soHe - M3 crepmHeRl nmepHoIMUECKOTO
npofuns (6 4 IOA-II; Ry = 280 Mila; A;= 4,71 cu?‘). B <xaToll 30He -
B Bule cerok 200/250/4/3 ( R;. = 365 Mlla, A= 0,76 o). MonyJsb
ynpyrocT apmatrypu E¢ = 210000 Mla, B naure cospaercs MOCTOAHHO
nefcrpyouuit momenT pabHuit M. = I6 kH'wm, X ee TpemmHOoCTORKOCTH
npeXbABAADTCA TpeloBauns 3-# kareropun., Havano skcnayarauuu - 3 me-
cAlla nocae Hadopa NMpoeKTHON NpPouHoCTH GeToHa,

B coorpercreux ¢ n. NI mpousBoaMM pacueT NMAKTH MO NMPOUYHOCTH -
(Ha mmMTeabHOe nNonepeMeHHOe HArpeBaHHe X oXJaxmeHHe) u no  medop-
MalMAM, OOPA30BAHHMD K PACKPHTHD TpemMH (HarpesaHue 1o pacyeTHON
AeTHeR TemnepaTypH HAPYEHOrO BO3AyXa OT NEpPPOro Bo3lefACTBHA TeEMITe-
PATYPH XADKOTO KJAMMATA M ILANTENbHOE NoNepeMeHHoe HarpeBaHHe M O0X-
AARACHHE )

Pacuer no mpouxocTy

. _ bk _ 100.20 _ ..
p = 4% u s e h - T00i20 16,7 cu no Taba.3 Ha

xogum xooppuumenr J,, = 0,77.
OnpenensieM BHCOTY CEATOR 30HH

, o Rsfs = Rsc As _ 280-4,71 - 365-0,76 _ 0,93 c,

Rs 4§87 Y 14,5-0,77.100

M NTPOBEpPAEeM YCJOBHe, XapaxKTepusymmee COOTHOmMEHHe MEeELY OTHOCHUTENb-
Holt BHcoToOR cmaTofl 3oHH

llpy w

=X =09 _0.053 <}, =0,62
; ho 17,5 ' fR '

K ee TPAHWYHEM 3HAYEHHeM
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f . W o 0,76 = 0.62
R - 7 — ) ’ ’
I + Rs (I - Tﬂb’_) 1 + &N 280 (I - 0,76_)

400 I,I
rne CooTBeTCTBEHHo /1, = 20-2,5=I7,5 cM; a = 2,5 cm; a’ = 2,5 cu;:
W = i~ 0,008R, {;,= 0,85 - 0,008-14,5-0,77 = 0,76.

JaHHoe ycaoBMe coSmopaercs | < Fg
Torgpa momenr M, BocnpuHuMaemunit nauToff, onpepenadem no popmyne

M = Ry fsr b2 hy - 0,50+ R A (hy—a') =
= 14,5.0,77-100-0,93.(17,5-0,5-0,93)+365-0,76+(17,5-2,5) =
= 2118 KH'“-

[lockoabxy M, = I6 ’Hem < M = 21,8 xH-m.
Ycaosue MPouHOCTH colJyogaercd.

Ose v

Pacuer no o6pa3oBaHiD M PACKDHTHD TPENMH K 1o nedopMALMAM
A. lleppas cragua paGoTH

O6pasoBaHMUe TpemuWH

Moy Wg = 24% U Freg= 16,7 cM mo Tabn.3 HAXOAMM 3HOUEHHE KO -
sppuimenros B, = 0,76 u Jy; = 0,76, a no ra6x.4 u 10 - cooreercr -
perHo koadduumentons vV = 0,77, v =0 adu ¢, =0,77.

[lpoM3aBOIMM TPOBEPKY YCAOBUA 00pa3oBaHUA TpPEemMH B caenyomeR’ no-

cAenopaTeNbHOCTH

onpefieNsieM MOMEHT 0CGPa30BAHUA TpPelMH, BOCMPHMHUMAEMB HODPMAJIBHEM Ce-
yeHuem

Mere= ( Rﬁt,#ﬂ" Yer =6es ) Wot s
rne MOMEHT CONPOTHBJIEHHUA KpallHero pacTAHYTOro BOJIOKHA (eToHa
Wat = [0,29240,75(Y, +2 g, )40,075( x| +2 p, " V6. #*

NPHHUMAA IJA TMPAMOYT'OJAbLHOPO CEUEeHMA:

Xf = Xf; = 0;
_As 471 _
My = 55— = -1-53_2_0 0,0024 ;

f .i&', 076_00004;
’

X
U

S
i

—

C}

O

]

o)

C:’l
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ES - 2IOOOO 9 2 .
" F B, 30000-0,76 e

NONCTABUB UMCJIEHHHE 3HAUEHUR, MOJYyYaeM
Wot = [0,292+0,'?5-2-0,0024-9,2-4-0,0?5-2-0,0004-9,1%-100*202 =
= 13027 cm®.

LedopMalimp ycaiku Ha TpPeTHil MeCAl SKCIAyaTaUuuMH Haxoaum 1o dop-
MyJie e

_ R red
€c.sr = Ees (/ € )

roe npefeabHaA nedopmalius ycauky O6eToHa, onpelesieHHas Io Ta6a 3,
-6
paBHa €,.5, = 837,30-10

o

J

0. 290
537,35.10°0.(1 - e T %7 ) = 3%4,5.10°5,

CSt'

HanpsxeHus B OeToHe HA YPOBHE pPaACTAHYTOR apmaTypnh or nedopma-
UMR ycagxKy paBHH

Th [‘fcs YT +(}1)¢5(‘?-g)]f& './’96 -y >

P S LS — 354,5-10% _
I + = (,+ M) I + 0:77 (0,0024+0,0004)
- 343,0.107°,
KouBuana ocu or gedopmauuit ycamku
(%)CS: o (t?.ff? g ) €esT a o
0,083k + /Ju,(g &) 4y (h -y -a')?/
_ (05 20 -9.8) 354,85 - 10°°¢
0,083 2043 Wﬂ) 0024(9,8-2,5)%40, 0004(20-9,8-2 5)3/
= 2,03:107°1 |
rne Yy = 0,50+ F [-a+mh-8)/

of
3 (p, + /”rf )
9_,5-20-»8:%?/6,0024.2,5+_(_)l0004(20-2,5)_/ - 9.8 ow
I + g+ (0,0024+0,0004)

R4



= [343!0"35415"'2:03(215‘28)/' 10_6'30000-0,'76-0'77 -

= 0,46 Mla
Haxomnu H..= (1,6-0,76-0,46)-13027 = 9,85 kH.Mm, rKoTOpOE MEHbme
M, = 16 kHeMm; cremopaTenbHo, ycrxoBHe o6pasoBaHHA TpPpEeMmHUH

He cofb/mpoaeTcsd W BO3HHKAET HeoOXOAMMOCTL B ONpeNeJeHMH MUPHHH PAC-
KpHTHA TpemuH. OgHako, Mpexjge ueM MPUCTYTIHTL K paAcUeTy HMMPHHH pac-
KPHTHA TpemuH, Heo6XoAuMo onpefeanTh KOIPPUMLIHEHTH .

(R 42 sor " ¢ "'5.«:5)”'# Q850. 100
= 14, = 2V = 0,62 ;
m M 1600000 T

¢, = 1,26 -¢,.'¢, =1,26-1,I 0,62 = 0,57;
5 M, ) 1600000 . 0.035 :
e et ——————— e R - |
bhy Ry on " f 7 100-17,5%.18,5.0,81 - 100
o 9,2
77 75 364 0,76
(ff = e——— o ) T - = 0,0‘05 .
bbp 100'17,5
(ft = ]
1 =q (1—”3‘) 0,005 (I - £:£22 ) = 0,0043 ;
\" 2n, 2.17,5
I I
_ _ = 0,139 -
j g 129(840) 1 g | 145(0,035+0,0043) PR
10 10.0,0024.9,2
TOT A
LT R ,0085+0, 1:392
+ .
/i _ (ff g - 17’5 I_ I? 5 =
é’(cff ) 2(0,005 + 0,139)
= 16, ¢tm
a HANPAREHUA B apMaType
g = MMr _ 1600000 _ 210 Mia .

*  Asz 4,71-16,2.100
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i M prHa pPAaCKDPHTHUA TpemHhAH

—

b.9-20-(3,5 - 100 p) 1/—(5;,

I1.1.20-(3,5-100-0,0024) I/ (I'

legdopmanuuunrs
KPMBM3HA TIAMTH nol Bo3gefcTBuem MomeHTa N, —

_’__)
r1f

(

Cesi)

- 0,57
17,5.16,2-100{ 210000-4,71

(‘f’f“"j)bh 2 BV

<10
210000

0,I9 mm (HaxXomMTCHA B JONYCTHMMHX mpeaenax).

/-

(0,005+0,139) - 100+ 17,5.30000+0,76+0,

KPMBM3HA NJAKUTH OT HepaBHOMEpHOR ycanku GeToHa -

= 2,03-10°° w1,

(

)
r £

Torna:

a

S

Mporud TMJAXTH OT HArpysku OyneTr paBeH
f; = 54,6°7070.78 .280° = 0,4 cou ,
mpor¥6 oT ycamky -

O
fos = 2,03-107° 7= .280% = 0,02 cw,

CnepoBaTenbHo, NOJHHA MPOrHG NJMTH

f

= 0,4 + 0,02

BE. Bropas cramus paloTH
O6pas3opaHne Tpem™uH

26

[Tpu 7= R4% u  fFrey= 16,7 oM HaXONMM:
U3 rabxn.3 - koappuumentd J,, = 0,76, B, = 0,71 x
u3 raén.4 - xosfppumentn Vv = 0,26 M ¥ = 0,1;

H3
3

H3

rada. I0- xoaddurmenTt

Tabn.2 - koadPuULMEeHT oy =

Poz = 3443
radn.3 - nefopualeh yoaaxu €= 537,35 .1076 .

10.70~0

OC—

= 0,42 cM, T.e. MEHbIle NQOMYCTHUMOTO

+354,5-1075) =

09 /25,6100 en;

fft = 0,71



[lpopepsiem ycnorue o6pas3oBaHMA TpemuH. Pacuer Bejem B caenyomeft
NocAeNOBATEIbHOCTH :
a) HaxoImmM
< 10000

—- — 1

000 0,71
Wy =/ 0,292+0,75°2-0,0024+9,9+0,075-2-0,0004-9,9 /x
x100-20° = I3I29 cu® ;

6) no ¢opmyne (21) onpemenAem pPacCTOAHME OT LEHTPA THXECTH IDH-
BeNEeHHOI'0O CeUEHMUA N0 HaWMeHee HArpeTroR rpaHu
0,5-20+222 40,0024-2,5+0,0004+(20-2,5)/
0,26 ~— = 9,0 M

y =

I + 219 .(0,0024+0,0004)
0,26

B) o dopmyne (34) - yKopoueHHe IMPONOALHOR OCH IIWTH

_ 537 .35,10°° = 486-107°

1+ 29 . (0,0024+0,0004)
0,26

r)} no gopmyne (35) - ee KpHUBHBHY
(_I_ - (0,5.20-9,9)-937,86 x|

rles 0,083-20%+ 29 ./ 0,0024+(9,5-2,5)%+0, 0004 x
0,26

_ x100°
x (20-9,5-2,5)% /
1) no dopmyne (20) - HanpsmeHHA B GeToHe Ha YpPOBHe pacTAHyTOM
apMaTypH oT pefopmanuit ycagkH
6., = / 486-537,35-6,95(9,5-2,5)/.10°.30000.0,71-0,26 =
= 0,55 Mia ;
e) no dopmyne (I9) - MoMeHT 06pa30BaHHA TPEmMMH
M= (1,6:0,71-0,55)-13129 = 7,7 wH-w.

Nockosabky M, = 16 xkHem > Mopp = 7,7 xHeM, crenoBaTeJbHO YCACOBHE
TpemMHOCTORKOCTH He ofecneuuBaeTcA.
Inf onpeleneHNA MHUPUHE PACKPHTHA TpEmMH MpPeABAPHTEJNbHO HaXOAMM:

668

= 6,95-107 o1,
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(116‘0171 - 0‘552' I3129 * 100 -~ 0 48 -
1600000 v

1,25 ~ 0,8.0,48 = 0,87 :

Com

>
ji

5 ::-—m-——léggggg__________ - 0'04 :
100-17,5%+ 18,5+ 0,76 100

9,9 . 0,7

.___glgll —_— e = 0'02 ;

100 - 17,5

0,02+(1 - 2229 ) = 0,02 ;
' 2.17,5 T

5 1  -0,I4;

1.8 +I+5'(O!04+0,02)
'~ 10-0,0024.9,9

S
|

S
I

U

2549 . 0,02 + 0,14
wms/1-d%° _  /_16,1 cu,

2 + (0,02+0,1I4)

a 38TEM HaNpAXEHUA B apMaType

3
1

¢ = 1600000 _ _ 911 Mla .
J 4,71.16,1-100
IinAa onpenesieHUA MUPHHH PACKPHTHUA TPemMH OT  JMAMTEJLHOIO

MOMEHTA M, M ycaoBu#l xapxoro KauMaTa npeiBapuTelbHO HaxoIuM 3Ha-
yeHHe koadduiLMeHTa

Y, = 1,6 ~ 154 = 1,6-15-0,0024 = I,96.
Torna

3
1.1.20(3,5-100-0,0024)7/ 10 ( —=LL .1 564+486.1079) =
(3, ’ ) 210000 " )

= 0,29 mm < 0,3 M, T.e. HAXOAMTCA B IONYCTUMHX npefesiax.

/4

cre

Ing onpeneneHus nporuvéa MIMTH HEOOGXOAMMO MpeaBapHUTeJbH? onpege-
JUTHh ee KPUBM3HY moj BoaneficTBueM moMeHTa M

l 1 J{ _ 1600000 / 0,87 .
\r#4/ 17,5-16,1.100/ 210000-4,7I
0,9

<+

B4 LA — /= 135'10‘6 cu'I.
(0,02+0,14)+100.17,5-30000.0,71-0,1

L8



B peayasTare, mporuG rumMTH OT HArpY3KH

f, = 135,6:1070. ;& . 280% = I,II cw,

a ee KPUBMU3HA OT HepaBHOMEpPHO# ycalnku OeTOHa -

(L), =6,95.10° cul.

[lockonbky B XeTHHR nepHoR nepenag TEMNEPATYp 10 CEUEHHK JJ6MEH-
T8 BH3HBAET YMeHblleHWe KDPHBM3HH, a CAeloBaTEeAbHO, WU Mporuba, B pac-

yeTe TeMnepaTypHY® KPUBU3HY MOXHO HE YUMTHBATL.
Ins onpeneneHUA KPHBU3HH 3JIEMEHTA B 3MMHee BpeMA I'Oll& HeoOXonMu-
mo npenpapureasHo no fopmyne (I1I) ompenenurs TemnepaTypHuR nepenag

v, = 0,8:(-0,9 - 20) - 0,55 - 8 = -27,22°C.

Torna xpuBM3Ha OyneT pPaBHA .
( 1 ) - o 4t Ve - 10-10 '47_,213 . I = 13,6-10—6 CM_I.
r ‘¢ h ¢ 20
CaenoBaTenbHO, MNOJ BJINAHHEM KAMMATHUYECKUY. Bo3aefAicTBMR  nporud
NAMTH COCTABHT

Ly Ly L2 6. 1 on?
£, = [, Ly, /-5 1% = (13,6+,695)-10 L. 260° = 0,2 om,

a ee MNoJHHR nporu6
J =1,IT1 + 0,2 =1,31 cm < 1,5 cwm,

T.€. MEHblle NONYCTHMOIO.
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llppnoxenne I

PACYET JECOPMALIMA YCAIKM BETOHA 3A
3AJAHHHA TEPHOJ, BPEMEHH

JebopMaumu ycanku GeToHa 38 Bpemda I , cyT, onpejeaanT no dopmy-
ne

Cost = Cosy (f =~ ¢ h”d) ; (1)

rone (.54 - NpeledabHHe hedopmanuu ycankd GeToHa, onpelendeMHe I O

Ta6an.> uwan no gopmyae (2) ; /7,., -~ TpUBejleHHAA BHCOTA CEUEHHMA,
onpeneaseMas no Tatin.d.

[lpu BHrIONHEeHMM pacueToB Ha JBM ¢ ,,, onpefneaswT no gopuyae

Cest=F Wy, (2)

rgpe W - pacueTHoe U3MEHeHHMe OTHOCHTEJbHOR BJIAXHOCTM GETOHA& 3Je-
MeHTa, onpeneademMoe no Qopmyne

W o=W..— W, . (3)

B KoTopo#t W,,. - oTHOCKTeJNbHAA KPUTHUECKAS BJAXHOCTb GeToHa, paB -
HaA

JO0 -4
W,, = {/M +f‘7,-m) B/ (4)

Wm - CpemHAS OTHOCHMTENbHEA BJAAXHOCTb GeTOHA, paBHAaA
Wy =(0,0025h .0y + 1,5) - 10"° (5)

raie { - OTHOCHTEJbHAS BIAXHOCTb BO34yXa HauGoJee BApKOTO  MecH-
ua, %; £ - xosPduumeHT ycankun GeToHa, MTPHHUMASMLHI pPABHEM :
0,03 - nxns Tamenoro GeTOH& eCTECTBEHHOT'O TBEpAECHHA

0,025~ nna raxenoro GeToHa, mpomeymero TenjoByw o6paGoTKY;
0,035- nnAa nerxkux O8TOHOB;

F~ - koappuumenT, yudTHBAWmMHE ocanKy KOHyca 4 , cM, OeToHHOR
CMEeCH, pPaBHHA

b

y=1+0017 a. (6)



lipunoxens «

METOAMHA PACUETA MOMEHEHW TEMIIEPATYPH
B JJIEMEHTAX KOHCTPYHLUH

OCHOBHHMM KJIMMATHYECKMMU faxropaMu, OXA3HBADMMMH BJAUSHAE HA MG
MEHEHHE TeMIlepaTypPH KOHCTPyKUUR, ABAADTCA TEMIepaTypa HapvEHCOI'O
BO3AyXa U CoJHeuHas pagvalud. MoxHO BHOENHTH NBa NEPHOINUE CKAX HU3-
MEHEeHUA: rogoBoe ("amma-seTo™) U cyrouHoe ("neHb-HoOub"). loan
BAXAHUEM H3IMEHEHUA TeMnepaTyYpH BO34yX&8 M MHTEHCHBHOCTH  COJHeuHoR
pagMalun TemnepaTypHoe noje KOHCTPYKUMR HermpepuBHO M3MEHAETCA B O
BpemeHK. llpu arom pacnpeneneHue TeMmrnepaTyph INO CEUYEHHD IJEMEHTA B
IGO0 MOMEHT BPEMEHHM HOCHUT HeJMHe#HuWH XxapakTep. B craTHueckux pac-
yeTax TeMnepaTypHoe MoJe KOHCTPYKUMH pacCMaTpuBaeTcA, UCXOOA K 3
HaOosee HeGAAromMpUATHHX MOMEHTOB. llpM 2TOM HecTauMoOHApHOE  TeMme-
paTYpPHOE ToJle CBOOMTCA K BKBUBAJEHTHOMY CTauMoHapHoMy. CuuTaeTcH,
yToO B npemenax Jo6oro ceyeHUA pacrnpelesieHne TeMNepaTypH MPOUCXOUMT
no AuHeRHOMY 38KOKY M TOJbKO B ONHOM HaNpaBJeHMH. B nepneHIMKyasap-
HOM HanpaBJieHWK OHO MOXET pPacCMATPUBATLCA He3aBUCHUMO.

JluHeRHYD TemnepaTypHyO SMOPY MOXHO PA3CGHTb HA JBe YacTH, OJHA
M3 KOTOpPHX GYyNeT WMETh BHI NMPAMOYTOJbHHMKA (BH3HBAET yNJMHEHHE WJM
yKOpOUEHHe 2JeMeHTa), a Apyrasa - Bul, TPeyroJbHHKA (BH3NWBAET HCKPUB-
JleHue oCU 6e3 M3MEHEHMUs. ee IJIMH) .

HoHCTpyKUMM, HANPAXEHHO-RePOPMUPOBAHHOE COCTOAHME KOTOPHX O T
TEeMNEePATYPHHX KIMMATHUECKUX Bo3peficTBuit onpenesdeTca, raabBHHM o0pa-
3cM, OCEBHMK TeMmnepaTypHuMK nedopmaumaumu (HampuMep, KOHCTPYKLuH
Kapkaca 3JaHHA), CJelyeT PACUHMTHBATH HCXCUA K3 U3MEHeHRA TeMIepa-

TYPH . BO BPEMeHX Mexny HauaabHo# (?,,, 7,.) # cpemHeff no CEeUYEHHD
anemeHra (£, , 7, ) TemnepaTypo#l COOTBETCTBEHHO B Ternjaoe X XOJOJHOE
BpeMA ropa, T.e.:

“w=f;«"fw; At;::Zc*tpw _
[ns yyeTa HepaBHOMEPHOCTH pacrpeflefieHHs TEMNEPATYPH N0 CEeUeHHMD

3JeMEHTa HANMpUMEp, B OrpaXIADMAX KOHCTPYKLIMAX 3O8HMA, KX  caenyeT

PACCUXTHBATDL, HCXOOA U3 HaWOOAhleR PA3HOCTH MeXDy TemnepaTypodl Ha-

pyxHOR ¥ Temneparyroit BHyTpeHHe# noBepXHOCTH 3JeMmeHTa (Temnepartyp-

HHft nepenag) IJA Tenjaoro ¢, MW XOJOOHOTO UV, BpeMeHW roma. [l pu

3TOM pacrnpejeneHue TEMnepaTyphl MO CEU@HMD NONYCKaeTCHA NpHHAMATDL JIM-
HeHHM.
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Hamenenne Bo Bpemenn cpemHeR remmepatypu A7, , At K
nepenaga TEMNepaTyp V., , V; COOTBeTCTBEHHO B Temjoe M
X0aX0AHOE€ BpeMA I'oja No CeUEHHD BEPTHKARLHOR CTEHW H3
nerxoro GerToHa ToxmuHoR 4 = 25 cM B

HeoTanaupaemoM (&), oranimpaemom (G) 3gaHMM M B
3MAHMM C HUCKYCCTBEHHEM KaumaToM (B)



HameHeHne cpemHeft MO CEUEHUD dJIeMEHTa TeMIIepaTyph COOTBERCT-
BeHHO B Temnoe At, u xonomHos A 1. Bpems roma 1A KIKMATHUECKOIO
pa#ioHa 1Y npuseneHn B raba.ll.

Tagavna 11

At, , 4f, B 3aBHCHMOCTH OT TOJ-

KiuMmaTrue-

3E:gﬂﬂ ckuft palloH | muHH DJ6MEHTA, CM,TIPK ero IOJOXEeHUM
5?01_5?;82 I'OPUIOHTANbHOM BEPTHKAIDHOM
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99 40
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[Ipumevanuna: 1. Pacuyern punommeHH 1o weronure CHall 2,01,07-85: Han
yeproR At,, Nox ueproft Af,

2. Ui oTAlIMBASMHX a,tl.aHHﬁ W anm—mﬂ C UeKyCCTBEHHHM
KAAMATOM T € M n ia TY P & Bo3nyxa B nomeme-
HH? t;w == Lic = [Ipn 3HauuTe bHHX owmonermnx

1.4

. C napaue'rgu t. crenyeT
onpe,uenﬂ'rf: B cooTBer&ToMM © M4, I-d.3 Ha.cmfmm:
PexomeHnaiiuft,
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