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TennoTexHU4YeCKUm pacyeT KOHCTPYKL MK
nosioB

Mpwn cTponTensCTBe 34aHUA 1 COOpY)KeHI/II7I, Had nogsanaaMn n noanoabAMnN NCNONb3YOT
MHOFOC/IONHbIE KOHCTPYKUWMK NOJ1I0B, BK/OYalOLWNE B cebs:

* NMapon30naumio,
* yTenanTesb,
* OUHULLHOE NOKPLITHE.

PacyeT KOHCTPYKLMM NOSIOB aHANOMMYEH TENNOTEXHNYECKOMY A1 HAPY >KHbIX OrpaXkaatoLwmx
KOHCTPYKUMIA. NMo3TOMy noapobHO oCTaHaBAMBaTLCA Ha HEM He Byaem.

3Tanbl TENJIOTEXHUYECKOro pacuyeTta

Pa3bepeM 0CHOBHbIE 3Tambl TEMJI0TEXHUYECKOr0 pacyeTa:

1. B Havane 3agatoTCs BOMPOCaMn 0 KOHCTPYKLNK MOJIOB, pa|7|0He CTponTENbCTBA. OnpeuenﬂeTca
BJIAXKHOCTHbIN pexunm nomMmelleHnsd, 30Ha BJ1Ia>XHOCTKW, YCNOoBUA 3KCMyaTalnn.

2. 3aTeM onpenensaTCcsa rpagyco-CyTku otonutensHoro nepuoda (MFCOIM).

3. B cooTtBeTcTBMM ¢ Tabnumuen 3 CM 50.13330.2012 onpepenstoT Tpebyemoe conpoTmBaeHne
KOHCTPYKUMM Tennonepenaye (Ro™). 3a4atoTcsa TONWNHOW YTENANTENS U ONpPesensioT
npvBefeHHOe CONpPoTUBJIEHNE Tennonepeaaye KOHCTpykumm (R™). Ecan R™ 6onblie Ro™*, To
yC/l0BUE Ternsionepenayn KOHCTPYKLUMUN BbINOHSAETCS. B NPOTUBHOM C/ly4ae MeHSEM TOJLLNHY
yTENAUTENS 1 NOBTOPSEM NPOAEaHHble 4eNCTBMSA CHOBA.
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https://nav.tn.ru/knowledge-base/servisy-tekhnonikol/proektno-raschetnyy-tsentr/teplotekhnicheskiy-raschet-konstruktsii-polov/

TennorexHU4eCKUM pacyeT NoJIoB MO rPYHTY

TennoTexHNYeCcKMin pacyeT noJia No rpyHTY HAYNHAKOT C AeSIeHUS KOHCTPYKLUN Nona Ha YC/I0BHbIE
4yeTblpe 30HbI LUMPUHOW 2 MeTpa.

OT pacnosoXeHusi NoJIOB — Ha YPOBHE W BbILLE YPOBHS 3EMIN, HUXKE YPOBHS 3EMAN — 3aBUCUT
MeTOLMKa PacrosIoKeHUs U NoAcHeTa Nowanen 30H:

Ecnu non HaxoauTcsa Bbilwe nUOO Ha YPOBHe 3eMJIN, OTCHET 30H Ha4NHaeTCA OT rpaHn CTEHbI U
hanee nonocCamMn LUVIpVIHOl7I no 2 METpPa.

Ecnm non pacnono)XeH HUXe YPOBHSA 3€MJIU, TO Ha Ha4Yas10 OTCHETa 30H BJINAET Ha/in4me CTeEH B
FPYHTE N NX BbICOTa OT YPOBHA 3EMJIA.

OTcyeT 30HbI | HA4YMHAETCS MO CTeHe: 0T YPOBHSA IPHEKTMBHON NOAOCHI MO NEPUMETPY 34aHUS,
PaBHOWN NMOJMIOBMHE BbICOTbI CTEHbLI OT YPOBHS 3€MJIN, 0 HMU3a KOHCTPYKUMK nona. MNon Kak 6bl
ABNAETCSA NPOAOJIKEHNEM CTEHbI: €C/IN Ha CTEHE NOMEeCTWUIacb 30Ha WNPUHOM 1,5 MeTpa, To No nonay
nongeT NPoAO/KEHME 3TOM 30HbI, WnpuHon 0,5 meTpa. MoapobHee — B CTaTbe 0 PACNOAOXKEHUN 30H
ON4 onpefesieHna NpueeAEHHOro CONPOTUBIEHNA KOHCTPYKLIMIA B TPYHTE.
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Janee Mbl cH4MTaeM naowwaimn 3TUX 30H U onpefenisieM npuBefeHHoe 3Ha4YeHne ConpoTUBIIEHNS
Tennonepenaye. CornacHo CM 50.13330.2012 npunoxxeHne E, popmyna onpeneneHuns
NpUBEeLEHHOI0 CONPOTUBJIEHNA B 3aBUCUMOCTU OT PACNOIOKEHNS Moa (M0 YPOBHIO rPyHTa Un
BbiLe, MO0 HMXKEe YPOBHA 3eMIN) MOXKET UMETb BUA:

— 04 CnyYdaa pacnoJyioxXeHnsd noJia Ha ypoBHeE 3eMJIN NN BbILLE:
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— 019 CNlydast pacrnonoXeHns Nnosia HUXXe YPOBHSA 3eMIIN:
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B DaHHbIX ypaBHEHUSIX:

A.,, — obwas reomeTpuyeckas naowanb nosa, M.ke. (He paBHa cymme nnowagen 30H);



https://nav.tn.ru/knowledge-base/servisy-tekhnonikol/onlayn-kalkulyatory/teplotekhnicheskiy-kalkulyator/raspolozhenie-zon-dlya-opredeleniya-privedyennogo-soprotivleniya-konstruktsiy-v-grunte/
https://nav.tn.ru/knowledge-base/servisy-tekhnonikol/onlayn-kalkulyatory/teplotekhnicheskiy-kalkulyator/raspolozhenie-zon-dlya-opredeleniya-privedyennogo-soprotivleniya-konstruktsiy-v-grunte/

A,A, A, Ay — naowanmn 304, OTCYMTbIBaeMble OT KOHTYpa 34aHnA, M.KB.;
R, R, R, Ry — 3HayeHue conpoTmsieHns Tennonepenaqu 3oH, (M >« °C)\BT;

0. O . — yAenbHble MOTEPU TEMNIOTLI B MECTE CThIKa M0J1a CO CTEHON, MPUHUMaeMblie no Cr
230.1325800.2015 Tabnuua .160, BT\(M *°C);

P., P .. — nepumeTp CTbiKa, M.

CornacHo CIM 50.13330.2012 npunoxxeHwue E, 3Ha4eHns conpoTuBaeHNUs Tensonepenaye 304 (R, R,
R .. Ry) onpepenstoTcs no dhopmyne:

0

1,6 | e
R = - . R -
6mi A

i A
rp ¥T

B naHHOM ypaBHeHUN:
6 ,, — TONILMHA YTENAOLWEro CNos, M;
A ,,— TennonpoBoAHOCTL MaTepuasna yTenasLero cos, Br\(m 2e°C);

A ., — TEMJI0MNPOBOAHOCTbL rPYHTA. [1pK OTCYTCTBAM AaHHbIX O TE€MI0NPOBOAHOCTU FPYHTA,
npuHMMaeTcsa pasHon 1,6, BT\(m 2e°C);

Ren — 6a30B0OE 3HaYeHMe CONPOTMBAEHMA Tenionepeayn 30Hbl 44 Nona N0 rPyHTY, NpUHMMaeMoe
no CM50. 13330.2012 (n3m. 2) Tabnaumua E.3, nmbo nocMOTpeTb 3Ha4YeHne B CTaTbe, Ha KOTOPYIO
CCblNanunch Boilwe, (M 2« °C)\BT.

Tpebyemoe conpoTuBaeHNe Tenaonepenaye onpeaensoT B COoTBeTCTBMM € M. 5.2 CI1
50.13330.2012.

[laBaiiTe pacCMOTPUM [aHHbIA pacyeT Ha npumMepe.

NcxopHbie paHHbIe:

Ne|[TapameTp 3HayeHune En. nsm.
1 |MecTononoxeHwne bnaroseleHck

2 |YcnoBus akcrnlyaTaumm orpa)kaatoLwmnx KOHCTPYKLNA b

3 |MpoLoSHKNTENbHOCTL OTONUTESIbHOro nepuoaa, Z,.* 210 CYTOK




4 |CpegHaa TemnepaTypa oToNUTeNbHOro nepuoaa, t,.* -10,6 °C

TeMmnepaTypa BHyTpuM nomeLleHus, t, 20 °C

BnaxxHoCTb 60 %

XXunble, roCTUHULbI U
7 |Bup 3paHns

| obLwexntna
8 | Tvn KOHCTpYKLUMK CTeHa, Nos Nno rpyHTy
9 KoahpmumeHT 3KcnyaTaunm Tenaon3onsaunoHHoro 09

MaTepuana, Y,

* - napameTpbl NpUHATHLI Ha ocHoBe CI1131.13330.2020

reOMETpM‘IeCKHe napaMeTpbl paCcCMaTpUBaeMoro 3gaHusa:
BbicoTa CTeH NoABafa 0T YPOBHSA 3eM/IM A0 HW3a (yHAAMEHTa — 3,6 M.

MNepumeTp cTeH — 197,3 M.
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KOHCTpPYKLIMKM CTEH ¥ NOJIOB PpacCMaTPUBAEMOro 3aHUA:

TennonposogHocTb A(B),

MaTepuan cnos TonwmHa 6, MM BT/(M+°C)

\KOHCprKuMﬂ rnona

\LlemeHTHo-necanaﬂ CMecCb H40 0,93
DKCTPY3MOHHbIA NEHOMOANCTUPON

TEXHOHI/IKOﬂb CARBON SOLID 50 0,034

‘MOHOJ‘IVITHbIVI xenesobetoH H400 2,04

Onpenenum rpafyco-CyTku otonutenbHoro nepuoga FCOM, °CecyT/roa no ¢opmyne (5.2) CN
50.13330.2012 c usmeHeHnsMun Ne2:

rcom =(t —t_)*Z_=(20 — (- 10,6)) * 210 = 6426 °C * cyT/rop

Onpepenum 6a3oBoe 3HaveHne TpebyemMoro conpoTUBEHNs Tenonepegaye RoTp ncxoas ns
HOPMaTWBHbIX TPpebOBaHMIA K NPYBEAEHHOMY COMPOTUBEHMIO Tenionepeaaye:
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https://nav.tn.ru/catalog/teploizolyatsiya/xps-teploizolacia/ekstruzionnyy-penopolistirol-tekhnonikol-carbon-solid-tip-a/
https://nav.tn.ru/catalog/teploizolyatsiya/xps-teploizolacia/ekstruzionnyy-penopolistirol-tekhnonikol-carbon-solid-tip-a/

R¥=a*rcom+b

o

roe aunb — KoapduuneHTbl, 3HaYeHUs KOTOPbIX CieayeT NPUHUMaTh No AaHHbIM Tabauubl 3 CN
50.13330.2012 c n3meHeHnsmMmn Ne2 A519 COOTBETCTBYIOLLMX FPYNN 34aHWNA.

KOHCprKI.I,Hil nona

Ins orpaxkaatowen KOHCTPYKLUUM BUAA — MEePEeKpbITUS YepdayHble, MepekpbiTUs Hag
HeoTanJMBaeMbIMK NOAMNOAbAMM 1 NOABaNAMMU, NOJIbI MO FPYHTY M TUMA 34aHNS — XKusble,
FOCTUHULBI 1 0BLLEXNTNA:

a = 0,00045;
b=109.
Mo ¢opmyne B Tabnmue 3 CMN 50.13330.2012 ¢ nameHeHmamm Ne2 onpenensem 6a3oBoe 3HaYeHNe

Tpebyemoro conpoTusneHus Tennonepeaaye (R ™ m2«°C)/BT:

RT = 0,00045 * 6426 + 1,9 = 4,79 -
Mo dopmyne (5.1) CM 50.13330.2012 ¢ n3meHeHuaAMn Ne2 onpefennum HOpMUpyemoe 3HadveHune
npvBeLEeHHOr0 CONPOTUBAEHNSA Tenjonepenaye orpaxkaatLlen KOHCTPYKLNN:
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m, — KO3PPULMEHT, y4UTbIBAOLLUIA 0CODEHHOCTN PEroHa CTpouTesIbCTBa. B pacyeTe no dopmyne

(5.1) npuHMMaeM pasHbiM: m =1,

PacueT yaesnbHbIX NOTEPb TEMJIOTHI, 06yCHOBﬂeHHbIX 3JIeMeHTaMHu

3oHa nona | (S = 394,44 m3?),

ConpoTuBneHue Tennonepenaye, R M2+« °C/BT, onpegenum no opmyne:

roe R, — 6a30B0oe conpoTmBAeHNE Tennonepenaye 30Hbl 45 nona rno rpyHTy (mM2«°C)/BT,
npuHumaemoe no Tabnmue E.3.
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YoenbHble noTepn TenysioTbl 3/1IEMEHTa:

= —— = 0,276 Br/(M*=C)

1
R~ 362

3oHa nona ll (S = 375,4 m?)

ConpoTuBneHue Tennonepenade, R M2¢°C/BT, onpegenum no opmyJie:

R=22R +
i A B

roe R, — 6a30B0e conpoTmBaeHUe Tennonepenaye 30Hbl 45 nona no rpyHTy (m2«°C)/BT,
npvHMMaemoe no Tabanue E.3.
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YoenbHble noTepwn TenioThbl 3JIEMEHTa:

—— == = 0,276 Br/(M*°C)

3oHa nona lll (S = 343,4 m?)

ConpoTuBneHue Tennonepenaye, R M2+« °C/BT, onpegenum no opmyne:

roe Rg,— D6a3o0Boe conpoTMBaeHMe Ternsionepenaye 30HbI 404 NoJa no rpyHTy (M2« °C)/BT,
npuHumaemoe no Tabnmue E.3.

1,6 005 0.4 M0
R, =+552+-5-09 + = 6,725

{1

204

YOenbHble noTepu TeNJ0Thl 3JIeMeHTa:

== = 0,276 Bt/(M*°C)




3oHa nona IV (S = 1542,8 m?)

ConpoTuBneHue Tennonepenaye, Rm2«°C/BT, onpegenum no gopmyne:

1.6 7T ocE
R=18p 47y i<
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roe Ry,— 6a30Boe conpoTMBAEHUE Tennonepenaye 30Hbl 4 nona no rpyHTy (m2«°C)/BT,
npuHumaemoe no Tabnmue E.3.
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YoenbHble noTepn TensioTbl 3/1IEMEHTa:!

1 1 ) o
R 022 0,276 Bt/(M*-°C)

CTbIK cTeHbl ¢ nosioMm (L = 197,3 M)
I'IapaMeprl paccMaTpMBaeMoro aJieMeHTa: rny6|/|Ha pacnosioXdXeHna CTblka — 3,6 M.

YOenbHble noTepun TeNA0Thl 3JIeMeHTa:

¥ = 0,115 Bt/(Mm-°C)

Takum obpa3om, onpenesieHbl BCe yaeNbHble MOTepPU TemnnoThl, 00yCNoBNeHHbIe BCEMU 3/1IEMEHTAMM B
paccMaTpUBAEMOM (DparMeHTe orpakJaloLwen KOHCTPYKLNN.

PacuyeT npuBeneHHOro CONpoTUBJIEHUA Tennonepepaye orpa)Kp,alou.l,eﬁ KOHCTPYKLUUH

MprBeneHHOE CONPOTUBJIEHNE Tenaonepeaaye parMeHTa Tenao3alnTHon 060104KN 34aHNA
paccynTbIBAaETCA MO hopMmyne:;

A -
op Toa 23009
R = A A A A - 110,010 = 54‘8
noa A T S 410,910
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BbIBOA,: faHHas KOHCTPYKLMS obecneyrBaeT HOPMUPYEMOE COMPOTUBIIEHNE Tenonepeaaye.
MpuBeLeHHOe CONPOTMBEHNE TeNaonepenaye orpakaatoWwen KOHCTPYKLMN NpeBbilaeT
HOPMUpPYeMoe CONPOTMBNIEHNE Tensonepenaye:

M
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R™ = 5,48 X > R"P" = 4 79 X2

noa Br Q Br

HOpH

CTOUT OTMETUTD, Y4TO CcneumnanmcTamMmm komnaHum TexHoHMKOJIb npu MeToan4Yeckom, TEXHNHECKON 1
NH(popMaunoHHon nogaepxke HANC® PAACH, bbin pa3paboTaH TeNA0TEXHUYECKNIA OHAANH-
KaJibKyaTop. OH MOMOXeT pacCcymMTaTb BCe 3HAYEHUSA N CIKOHOMUT Balle BpeMs.

ABTOp CcTaTbMm:
BuTtanuin BoeBoauH
BeyLinin nHXeHep-npoeKTUPOBLLNK

OTBeT chopMUpoBaH B
6a3e 3HaHWiA No cchinke 8
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