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BBenenne

ObGecnieyeHue 3KCILTYTALHOHHOM HAJEXHOCTU [IPU ONHOBPEMEHHOM CHUXEHUH
MaTepHatbHbIX 33TpaT H IKOHOMHH TPYIOBBIX PECYPCOB MpPH CTPOMTENLCTBE ABIAECTCH
BaXHOMW HaCThIO IIPOrpaMMbl MAJIO3TAXKHOIO U KOTTEKHOIO cTpouTenbersa. [IpuMene-
HHUE HOBBIX CTPOMTENBHBIX TEXHOJIOIMI W MATEPHAJIOB MPU CTPOUTEILCTBE PAIUYHBIX
COOPYXEHUIA O3BOJISET JOOUTHCS 3HAYMTENbHOM IKOHOMHH PECYPCOB, CHU3UTD TPYIO-
€MKOCTb U IPOJIOKUTETBHOCTb CTPOHTE/TBCTBA.

CnoxHble TPYHTOBbIE YCJIOBHS IHPOKO pacnpoctpaHensl B Poccuiickoit enepa-
uun. [Ipy Bo3BeneHMM MAIOSTAKHBIX 3MAHUI CTPOUTEINAM NPUXOIUTCS CTAJKUBATHCS C
pelleHHeM BOIPOCOB, 0OYCIOBIEHHBIX HAIMYHEM ITyYMHUCTHIX TPYHTOB B OCHOBAaHUH
dbyHIamMeHTOB. 3HAYUTENBHYIO JOJIIO OOIIEi CTOMMOCTH 3AaHUA COCTABIAIOT 3aTpaThl HA
YCTPORCTBO (PyHIAMEHTOB.

Crangaprt paspaboraH B pa3sutue nyHkra 12.2.5 CIT 50-101-2004, goryckarolue-
ro Ha3Ha4aTh DIYOMHY 3a10KEHHS HAPYXKHbIX (YHIAMEHTOB HE3ABUCHMO OT PacyeTHOM’
rIyGHHBI IIPOMEP3aHHs, €CJIH «IIPeYyCMOTPEHBI CIIELUANBHBIE TEIUIOTEXHHYECKUE Me-
POIPUATHS, UCKIIOYAIOIMe IPOMEP3AHUE TPYHTOB».

Ilpwm yctpoiictBe (hyHAaMEHTOB Ha MyYUHHUCTHIX TPYHTAX C LIEJIbI0 YMEHBILEHUS TIy-
OUHbI [IPOMEP3aHUA TPYHTa B TEPPUTOPHAIBHBIX CTpouTenbHbX HopMax TCH M®-97
MO npu npoeKTHPOBaHKHM U YCTPOUCTBE MeIKO3arnyOaeHHbIX GyHIAMEHTOB MAJIO3TAXK-
HBIX 30aHM B MOCKOBCKO# 001acTi peKOMEHAyeTcs «I[PUMEHEHHE YTEIUIMTENeH, VK-
JIAABIBAEMBIX TIOJ] OTMOCTKY» C 00s3aTeIbHOM 3a1LMTON MX THIPOMU3OISLINECH.

C ocBoeHHMEM ITPOMBILIUIEHHOTO BBITYCKa 9KCTPYAUPOBAHHOIO IIEHOIOIHCTHPONA
B CkannuHasckux crpaHax, Kanane u CHIA pa3paboTaHbl cTaHAapThl VI MPOEKTUPO-
BaHMSI ¥ CTPOUTENILCTBA PYyHIAMEHTOB MEIKOTO 3aJI0KEHHS C MCIIOIb30BAHHEM IKCTPY-
IMPOBAHHOTO MEHOMOJUCTHPOJIA B KAYeCTBE TEILIOM3OIMPYIOIIEro CJosi, YMEHbIIAIO-
1IETro [IyOMHY Ce30HHOTO IIPOMEpP3aHHMs IPYHTA B OCHOBAHUH 3aHUH.

Hacrosuiumit craHmapT pa3paboTaH ¢ y4eTOM OIBITa UCHONb30BAHUSA TEILIOM30JIHU-
poBaHHBIX (yHIaMeHTOB MesKoro 3aioxeHus (TOM3) B Amepuke u EBporre, a Takxe
0COOEHHOCTEN MHXEHEPHO-TEONOTHYECKHX, THPOTCOIOTUIECKHX, KIMMATUIECKHX YC-
JIOBUH U ONbITA CTPOMTENBCTBA MAJIOATAXKHBIX 31aHUN B Poccuiickoit Penepalivy.

PeuensenT — xana. Texd. Hayk H.B. Kyrsunkas (OI'YT] «PyunraMeHTIPOEKT»)
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CTAHIAPT OPTAHHU3AIINHA

NMPUMEHEHUE TEMJTIOU3ONSALIAN U3 IUIUT NOIMCTUPOJIbHbIX
BCMNMEHEHHbIX 3KCTPY3UOHHbIX NEHONN3KC® NPU NPOEKTUPOBAHUN
U YCTPOUCTBE MAJIO3AINNYBJIEHHbIX ®YHOAMEHTOB
HA NYYUHUCTDbIX FPYHTAX

DESIGN AND CONSTRUCTION OF THE FROST-PROTECTED SHALLOW
FOUNDATIONS ON THE FROST-SUSCEPTIBLE SOILS
WITH XPS BOARDS «PENOPLEX»

Jara spenenns 2008-04-09

1 ObnacTs npuMeHeHHs

HaHHblid cTaHIapT npelHasHayeH Ui IIPOCKTUPOBAHMS U CTPOUTEILCTBA TEILUTOM30IMPOBaH-
HBIX GYHIAMEHTOB MEJIKOTO 3aJ0XEeHHS Ha €CTECTBEHHOM OCHOBAHMH, UCIIONB3YIOLIMX TETUIOU30IsI-
LU0 U3 IUTUT TIOJAUCTUPOIBHBIX BeneHeHHBIX aKeTpy3uoHHbIX [IEHOTTJIBKC® misa npenoTspaile-
HUA NydeHUs] GYHIAMEHTOB IIPU COOPYXEHUHU MX Ha CE30HHO-TpoMep3aolux rpyHTax. CTaHaapT
MPUMEHSIETCS K OTAIUTMBAEMbIM Y HEOTAIUIMBAEMBIM ONHO- M HBYX3TaXHBIM XIUIBIM, KOMMep4yec-
KHMM, CEJIbCKOXO3SHCTBEHHBIM 3MaHUSIM M OTHEJILHO CTOSILUM ONOPaM C YCIIOBHEM, YTO KOHCTPYK-
THBHBIC TpeOOBaHUS, HE Kacaloluecsl BOIIPOCOB 3alLMTHI OT IIy4EHUS], COOTBETCTBYIOT CTPOUTENb-
HBIM HOpMaM U NIpaBWIaM WM MPUHATBIM METOLAM IIPOEKTUPOBAHUSI.

PasMerneHue MoIoIBE GYHIaMEHTOB Ha Majoit rmyouHe (0,3—0,4 M) OT THEBHOM IIOBEPXHO-
CTH 3HAYUTEIBHO COKPallaeT TPYAOEMKOCTE U CTOMMOCTD paboT 10 BO3BEACHUIO MATO3TAXHBIX 313~
HHH ¥ OTHEJIBHO CTOSILIUX OIOP.

CraHIapT He pacmpocTpaHsieTcs Ha IpPOEKTHPOBAHUE U CTPOUTENLCTBO 3MaHUN M omop Ha
BEYHOMEDP3IIBIX TPYHTAX M B pailoHaX co cpeHe roJoBoif TeMIeparypoii HapyxHoro Bo3ayxa (CI'TB)
Huxe 0 °C Wiy ¢ BennyuHo#i MHaekca moposa (MM) 6oxnee 90 000 rpagyco-vacos.

2 HopmaTHBHBIE CCHUIKH

B HacTosilieM cTaHAapTe NPUBEACHBI CCHBUIKH HA CIICAYIONMEe HOPMATUBHBIC U PEKOMEHATe b~
HbIE TOKYMEHTBI:

CHuII 2.01.07-85* Harpy3ku u Bo3geiicTBUSI

CHull 2.02.01-83* OcHoBaHMS 31aHUA U COOPYXEHMIMA

CHull 2.03.11-85 3amura crpoUTENbHBIX KOHCTPYKLIMIA OT KOPPO3HH

CHull 3.02.01-87 3emiisivble cOOpYXeHHS, OCHOBAaHUSA M (YHIAMEHTBI

CHull 3.04.01-87 HUzonsanuaoHHBIE H OTIECHOYHBIC NOKPBITHS

CHuII 12-01-2004 OpraHusauust CTpOUTENbCTBA

CHull 23-01-99* CrpouTtenpHast KIMMATOIOTHS

CHulIl 31-02-2001 JJoMa Xuibie OMHOKBAPTHPHEIE

CHulII 52-01-2003 beToHHBIE 1 X€JI€3006TOHHBIE KOHCTPYKIIMU. OCHOBHBIE TTOJIOXKEHUS

CI1 11-102-97 UnxeHepHO-3KOJIOTHIECKIE U3bICKAHMS AJIS CTPOMTEBCTBA

CIT 11-105-97 UnxenepHo-reonorndeckue U3bicKaHusa Just crpoutenbersa (4. [—I11)

CIT 31-105-2002 ITpoexTupoBaHUE ¥ CTPOUTEALCTBO DHEProaPpeKTUBHEIX OXHOKBAPTUPHBIX
XIWIBIX IOMOB C JEPEBIHHBIM KapKacoM

CIT 50-101-2004 ITpoexTHpoBaHKE M YCTPOUCTBO OCHOBaHWIA U ¢GhYHIAMEHTOB 3XAHUHA M cO-
OPYXEHUI

I'OCT 25100—95 I'pynuTtsl. Knaccudukanus

PykoBoICTBO 110 IPOEKTUPOBAHKIO OCHOBAHMIA U (HYHIAMEHTOB Ha IYYMHMCTHIX IPYHTAX. —
M.: Crpoitnsgar, 1979
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PexomeHnaumu 1o yyety H npenynpexaeHuio aedopMaunii U CHJI MOPO3HOTO MyYeHHs! rpyH-
TOB. — M.: Crpoiiusaar, 1986

PexoMeHnauMu 1o rpoeKTHPOBAHMIO M PAcUETy Maio3arayOieHHBX QYHAAMEHTOB Ha My4YH~
HUCTBIX rpyHTax. — M.: HUHUOCII, 1985

TMocobue 1o NMPOEeKTUPOBAHUIO OCHOBAHHUA 31aHmit U coopyxenui (x CHull 2.02.01-83). —
M.: Crpoiiuznar, 1986

TCH M®-97 MO IlpoexTvpoBauue W yCTPOUCTBO MeJIKO3anTyOneHHBIX GpyHIaMEeHTOB MaJlo-
STAXHBIX XWIBIX 30aHui B MocKoOBCcKO# obacTy. — M, 1998

TY 5767-006-56925804-2007 ILnuThl MOJMCTHPOJIbHbIE BCIIEHEHHbIE aKCTpy3uoHHsle IIEHO-
ILIBDKC®

SEI/ASCE 32-01 Design and Construction of Frost-Protected Shallow Foundations

RIL 193-1992 Routavauriot ja routasuojaus

Canadian Foundation Engineering Manual, 3rd edition, 1992

1SO 13793:2001 Thermal performance of buildings. Thermal design of foundations to avoid frost

heave.

3 Tepmunp ¥ onpeneenns

Tewnonzonuposauanii pynnament Menkore 3anoxenus (TPM3) — dbyHmamMeHT Ha eCTeCTBEH-
HOM OCHOBaHHMH (CTOJIGUATHIA, IEHTOUHBINA, (DYHIAMEHTHas IUIMTA), OJOLIBA KOTOPOrO HAXOOUTCS
B CJIOE CE30HHOTO [POMEpP3aHus, @ caM (GYyHIAMEHT 3aLUIIEH OT BHIMYyYMBAHMS C MOMOLUBIO TUTMT
TIEHOTUISKC® u ycrpoitcTBa B €10 OCHOBAHMM MOAYILKH M3 HEIYYHHHCTOTO IPYHTA, KOTOPHIM
TaKKe 3aChINaloTCs Ma3yxd KOTIOBAHOB,

MEHOILIDKC® — Terou30M1HOHHBIE IUIMTH U3 BCIIEHEHHOIO 3KCTPY3HOHHOIO TIEHOIO-
JIMCTUpOJIa, oTBeYalolie Tpebosanusam TY 5767-006-56925804-2007.

Heoramwmsaemsie 30aHAs — 3JaHHUSI C TEMIIEpaTypoil BO3ayXa B MOMELIEHMSX 3MMOii, paBHOH
nwm Hrke 5 °C,

IMyaunucTbie rPYHTHI — TPYHTHI, KOTOPbIE M3MEHSIOT CBOU 00beM M CBOICTBA NPH MpoMep3a-
HUH — OTTauBaHUM. K HHUM OTHOCSTCS [JIMHBI, CYTJIMHKH, CYTIECH, TIBUIECBAThIe M MEJIKHME MECKH, a
TaKXe KPYNHOOOJOMOYHEIE TPYHTHI C BKJIIOYEHMEM BHILIE MEPeYyMCIeHHBIX TPYHTOB Gonee 35 %
obbema. [Tpy 3amMep3aHuy FPYHTA Pa3BUBAIOTCA CHJIBI HOPMAIBLHOTO M KacaTesIbHOTO MyYeHus, KOTo-
phbie, BO3AENHCTBYS Ha (yHIaMEHT, MOTYT BRI3BaTh €ro mepeMelleHue U qedopMaiui HandyHraMeH-
THBIX KOHCTpYKIUM. IIpakTHYecKH HEyYHMHHCTHIMUA TPYHTAMH MOTYT OBITH: MEJIKHE U INbLIEBATHIE
NECKM ¥ DIIMHUCTHIC TPYHTHI TBEPAOK KOHCUCTEHIIMH TPH IIyOOKOM 3aJleraHHU YPOBHS IPYHTOBBIX
BOA, @ UMEHHO MEJIKUE MeckKH npu z > 0,5 M, nblieBaThle neck npu z >1,0 M, cyniecu npu 2 >1,5 M,
CYTJIMHKH NIpH Z > 2,5 M ¥ DIMHB nipét 7 > 3,0 M (z — miybuHa 3aineraHust ypoBHsl IPYHTOBBIX BOI,
CYUTAsl OT ITOAOLIBBI CNIOS CE30HHOIO IIPOMEP3aHHUA).

HemyasuucTbie rpyHTBI — TPYHTHI, KOTOPBIE HE U3MEHSIOT CBOIM 00BEM U CBOMCTBA IIPU NPO-
Mep3aHuH—oTTauBanuy. K HUM oTHOCITCS rajibka, rpaBuid, 1iebeHb, KpYITHO- U CPEIHE3€PHUCTHIE
IECKM, a TakkKe MX cMecH. Kpome TOro, K HEIIyYHMHUCTHIM TPYHTAM OTHOCSTCS [POMBILIUIEHHbIE
IIJIAKY, He MoaBepXeHHbIe XUMUUECKOMY Pa3/IOKEHHUIO, M ropesible IOPOAbl LIAXTHBIX TEPPUKOHOB.

Ce30HHO-Mep3.ble TPYHTHI — IPYHTBI, HAXOMSALUMECS B MEPITIOM COCTOSHUU MEPUONMYECKH B
TEYEHUE XONOQHOIO Ce30Ha.

Beprukansnaa temwtonzonsmaa — wintel [IEHOIUIDKC®, pasMelneHHble BEPTUKANBHO O
BHEIUHEMY IIepMMETPY ITOBEPXBOCTH (GYHIaMEHTa M LOKOJIS OTAIUTMBAEMOIO 3[aHUS.

Topu3onTaNbHAA Temion3onauua — ruTsl TIEHOIIIBKC®, pasMelieHHEIE FOPU3OHTATLHO B
OTAITMBAEMBIX 3NaHUSX 10 HX HAPYXHOMY [IEPUMETPY Ha YPOBHE 3AT0XEHUS IONOUIBHI (PyHIaMeH-
TOB, B HEOTAIUIMBAEMBIX 3MaHUSX M OTAENBHO CTOSLIMX KOJTOHHAX — IOJ MOXOLIBOM (yHIaMeHTOB,
BBIXOZS 3a [EPUMETP 3MaHUA WIM OTAENBHO CTOALUEro dhyHAaMEeHTa.

Tennonzonsannonnas 100Kka — Ui HEOTAIUTMBAEMBIX 3NaHUN U OTAENBHO CTOALUMX ONOp —
YaCTh FOPU30HTAILHOM H30/S1IMH, BHIXOAAIIAS 33 KOHTYD 30aHUsI WX KOHTYP (DyHIaMeHTa oropbl.
JU1g OTalLIMBaEMOro 3NaHusg — TOPM3OHTAIBHASA TEIUVIOH3OJIAIMS 32 KOHTYPOM 3JaHUs, Paciiono-
KEHHAs Ha yOuHe 3a/I0XKEHHUS MO0 B GYHAAMEHTA U IPAHMYALLAS C BEPTUKATIBHOM H3OJSUMEN.

OTaenbHO cTOSAMAS ONOPAa — 2JIEMEHT KOHCTPYKIIUMH, BOCIIPUHUMAIOUIMHA BEPTUKANBHYIO OCe-
BYIO Harpy3Ky.

«MOCTHRH X0100a» — Pa3phiBbl B TEIUIOU3OJSALUHN, KOTOPBIE CO3AAIOT TEPMUIECKY NPOBOAM-
MBI€ IIYTH H YBEJIMYMBAIOT BO3MOXHOCTh BRITYYMBAaHMS (DyHIaMEHTOB.
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CpenueronoBas temnepatypa Bo3ayxa (CI'TB) — cymma OTpHUATENBHbIX M NOJOXHUTEABHBIX
rpaayco-4acoB HapyXXHOrO BO3[dyXa 3a rofl, AeMeHHas Ha MPOAOJDKMTEILHOCTD rofa. O6ecneye HHOCTD
CI'TB npunuMaetcst 50 %. Onpeaenserca mo CHull 23-01.

Hnnexc mopoza (MM) — abcosioTHOE 3HaUCHUE OTPULIATENBHBIX TPAIyCO-YaCOB HAPYKHOTO
BO3/IyXa ¢ 00eCIe4eHHOCTBIO 1 % WK HacTyTIeHUEM COOBITHS C BEPOATHOCTHIO OAMH pa3 B 100 neT.
Hnaekc Mopo3a ¢ Takoit 06eciieyeHHOCTBIO He NPUMEHSIETCSI B CTPOUTEIBHOM IIPAKTHKE Ha TeppUu-
Topur P®. HeoOxomumeie 3HayeHus MM mnonyyarorca nyreM cneHuanabHBIX BeYUCIeHMI. Takas
obecrieyeHHOCTh 00YCIOBNEHA BEICOKMMH TPeOOBAHMSAMH K AOJIroBeYHOCTH hyHmameHTos. IIpu mo-
HMKEHHBIX TPeGOBAHMAX K JIONTOBEYHOCTH (DYHIAMEHTa MOXHO IPUHUMATh 3HAYCHUE 0GECITeYeH-
Hoctit UM 2 % (HactyIUieHue COOBITUSA C BePOSITHOCTBIO OXHMH pa3 B 50 yeT).

JI19 OpHEeHTUPOBOYHBIX pacueToB BelMyuHa UM Moxer OHITh IPHUHATA MO CXEMATHYECKOii
KapTe, MPHBEACHHON B NMPWIOXEHUH A.

4 O6uIne MO0OXKEHHS 1O NPOEKTHPOBAHHIO

4.1 TerouzonupoBaHHble (DYHAAMEHTH MEJKOrO 3aJI0XEHHsSI JODKHBI IIPOCKTHPOBATHCA Ha
OCHOBE HOPMATHBHbIX IOKYMEHTOB U C Y4ETOM:

PE3YJIBTATOB MHXEHEPHO-TE€0NOTHYECKUX U TMAPOTCOOrHYECKUX M3BICKAHMMI U TUIOIANKH
CTPOMTENbCTBA;

MPOrHO3a U3MEHEHHUS HHXEHEPHO-TE0IOTHYECKMX 1 TMAPOreOJIOTMYECKHX YCAOBU ITOILARKY
B IIepHOJ CTPOUTEILCTBA U IKCIUTyaTalllH;

KIIMMAaTUYECKMX YCJIOBUIA palOHa CTPOUTEJLCTBA;

JAHHBIX, XapaKTepU3YIOIIUX Ha3HAYeHHE, KOHCTPYKTUBHBIE U TEXHOIOTHYECKUE 0COOEHHOCTH
30aHUS ¥ YCIIOBMS €TI0 IKCILTYaTalluH;

Harpy3ok, IeUCTBYIOLIMX Ha (byHAAMEHTHI;

HAJIMYHUs CYLIECTBYIOLLEH 3aCTPOMKH U BJIMSHUS Ha HEe HOBOTO CTPOMTENILCTBA;

3KOJIOrMYECKHX TpeOOoBaHwMiA;

TEXHUKO-3KOHOMHAYECKOr0 CPABHEHHSI BO3MOXHBIX BAPUAHTOB IPOEKTHBIX PEIICHMIA.

4.2 TIpu MpoeXTUPOBAHUU IOJDKHBI OBITH TIPEAYCMOTPEHBI pellieHUs, 00ecIeYuBaOLIHe Ha-
JIEXHOCTD, HONTOBEYHOCTh U SKOHOMHUYHOCTb COOPYXEHHI Ha BCEX CTAAUAX CTPOMTENLCTBA U IKCII-
JlyaTalivH.,

4.3 Hcmonbsyemble npu ycrpoiicrBe TOM3 rpyHrbl, MaTepuanbl, 3IeAUI X KOHCTPYKLIHAK
JOJIXHBI YAOBIETBOPATH TPEOOBAHUSAM IIPOEKTOB, COOTBETCTBYIOLIMX CTAHAAPTOB M TEXHHMYECKUX YC-
JOBHIL. 3aMeHa MpeAyCMOTPEHHBIX IPOCKTOM I'PYHTOB, MATEPUAJIOB, U3IEANA U KOHCTPYKLIUM, BXO-
JAIMX B COCTAaB BO3BOAMMOTO 3MaHUS WIM €r0 OCHOBaHMS, IOMYCKAeTCs TOJBKO IO COMIACOBAHHIO
C TMPOEKTHOI OPraHM3alHeil M 3aKa3YMKOM.

4.4 TIpy mpoexTHpoBaHUM M Bo3BedeHUM TOM3 u3 MOHOMUTHOrO U cOOpHOrO GeToHa WM
xene3obeToHa cienyeT pykosoactsoBaThess CHull 52-01, CHuII 2.03.11 u CHuIl 3.04.01, a takke
cobmoaars Tpe6oBaHUS HOPMATUBHBIX JOKYMEHTOB MO OPraHU3alMd CTPOUTENBHOTO ITPOU3BOICTBA,
TeXHHMKE 6€30MTacCHOCTH M OXpaHe OKPYXAIOLIeH Cpeibl, MpaBui MOXapHOi $e30MacHOCTH NpU NMpo-
H3BOJCTBE CTPOUTEIBHO-MOHTAXHBIX paboT.

IIpu nmpou3BoacTBE 3EMISHBIX paboT CIEAyeT BBIIOMHATb MPUEMOYHBI KOHTPOJb, PyKOBOI-
ctBysicb CHuIT 12-01 u CHulI1 3.02.01. IIpuemky T®M3 ciieayeT BBITOIHATS C COCTABIEHHEM aKTOB
Ha CKphiThie paboTsl. [Ipn HEOOXOMMMOCTH B NPOEKTE AOIYCKAETCSA YKA3blBaTh APYrHE JIEMEHTHI,
OIS XALIHE TIPOMEXYTOUHOM IPUEMKE, C COCTABJICHHEM aKTOB Ha CKpPbITbie paboThHI.

4.5 TIpu npoeKTUPOBAHMH IODKHA OBITH PETYCMOTPEHA Cpe3Ka IKOJOTUIECKH YHCTOTO IUI0-
JOPOAHOTO CNIOST MTOYBBI IS [TOCTIEAYIOIIEr0 MCIIOIb30BaHMS €r0 B IIEJISIX BOCCTAaHOBJICHUS (PEKYb-
TUBAIMU) HAPYLUEHHBIX WIH MaJIONPOTYKTHBHEIX CEIbCKOXO3IMCTBEHHBIX 3¢MEJIb, O3€JICHEHUS paifoHa
3aCTPOMKH M T.0I.

5 KoHcTpynpoBanue ¢GpyHAAMEHTOB ¢ IpHMEHEHAEM
mmt IIEHOILIDKC®

3.1 B kayecrse TOM3 ucnonb3yrorcs hyHIaMEHTHI HA FPYHTOBOM roayiuke (cTos64aThie, NeH-
TOYHBIE WM GYHIAMEHTHBIE TUIMTHI), IOJOUIBA KOTOPBIX 3aKJIafsIBaeTcsl Ha rybuny 0,4 M B oTan-
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NNBAEMbIX 34aHUAX U Ha rNY6UHY 0,3 M B HeoTan/IMBaeMblX 34aHNAX U N0 OTAENbHO CTOSLLLME ONOpbI.
Pa3mepbl PyHLameHTa onpejensatoT pacyeTom cornacHo CHwull 2.02.01.

5.2 Bo nsbexxaHne BbiNyYnBaHUA (PyHLaMEHTOB MPW CE30HHOM NpoMep3aHMu rpyHTa TOM3
BK/tOYAlOT B Ce6a cneumanbHbiM 06pa3om ynoXeHHY Tenaousonauymo n3 namt MEHOMIOKC®,
MO3BO/AILLYI0 YMEHbLWUTL FNYyBMHY CE30HHOT0 MPOMep3aHuUs NoA NOAOLWBONM (yHAAMeHTa 1 yaep-
XaTb rpaHuLy NpoMep3aHus B C0e HeMyUYUHUCTOrO FpyHTa (TPYHTOBONM MOAYLUKE), yCTpauBaemoro
B OTanaMBaeMbIX 34aHNAX HENOCPeACTBEHHO MO NOAOLWBONM (PyHAAMEHTOB TONLWMHOW H, B HeoTan-
NMBaeMbIX 3[aHUAX U OTAENbHO CTOALWMX Onopax — MoA C/0eM TeNNOU30NALUN, Ha KOTOPbIA onu-
paetcs caM (DyHAaMEHT.

5.3 Bo n3bexaHune gethopmaunin pyHgameHTa oT LeCTBUSA KacaTeNbHbIX CUA NYYeHUS Nasyxu
KOT/10BAHOB 3aCbINATCA HEMYUYNHUCTLIM TPYHTOM.

5.4 B kayecTBe MaTepuana 4Ns ycTponcTea NOLYLW KN MOXET 6bITb MCMNO/b30BaH NECOK rpaBenu-
CTbI, KPYMHbIA U CPpefHel KpYNHOCTW, MeKniA WwebeHb, KOTebHbIM Wnak. B cnyyae Heo6xogmmo-
CTV YBENIMYEHUNA HecyLleli CNOCOGHOCTM OCHOBaHMA LenecoobpasHo NPUMeHATb NecyaHo-we6eHoY-
HYH MOAYLIKY, COCTOAWYI U3 CMeCcu necka KpPymHOro, cpegHeit KpynHoctu (40 %), webHa nam
rpasua (60 %).

5.5 YCcTpoicTBO NogyLiek M 3acbiNKy NasyxX U TpaHLWei cnefyeT BbINOMAHATb C MOCAOWHbLIM
Tpam60BaHWEM WM YNNOTHEHWEM NAOWaf0UYHbIMY Bubpatopamu. MNpu NpUMeEHEHUN WebeHOUYHbIX
noaywek gnd coxpaHeHua nant MEHOMMSKC® oT npogaBnnBaHua cnefyeT NPUMeHATb BbIpaBHU-
BaOLMIA CNOA Mecka, NPEeBbIIALWNIA N0 TONMWMHE (paKuuio LWebHs B ABa pasa.

5.6 Ans 3aWwuThl FPYHTOB OCHOBAaHUA OT 06BOAHEHMS MOBEPXHOCTHLIMU U FTPYHTOBLIMMW BOAa-
MW Ha AHEBHOI MOBEPXHOCTW MO MepUMeTpY 34aHWa MO necyaHoi NoAroToBKe TOMWMHON 5 cM Ha
WWPUHY TENION30NALMOHHONR HOKN yCcTpanBaeTcs acanbToBas UM 6eTOHHasA OTMOCTKA TOLLM-
HoW 2—3 cm. OTMOCTKe npugaeTcsa YKNOH OT 34aHusa 3 %. Kpome Toro, B rpyHTOBOIA nogyLike B6u3n
ee NoJoLBbLI MO BCeMYy NepuMeTpy Tenaou30NALMOHHON 0OKK ycTpamBaeTcsa Tpy6yuaTblil JpeHax
BbIMYCKOM B JIMBHEBYI0 KaHa/iM3auuo Uan B MOHUXEHHble MeCTa 3a NnpejenaMmu 3gaHus.

5.7. B otannuBaembix 3gaHuax nautel MEHOM/IOKC® TonwmnHoin 8yyknaabiBatoTcst BEPTHU-
KanbHO NO BHELUHEN NOBEPXHOCTU PyHAAMEHTa U LLOKONA 3[4aHMA Ha BbICOTY He MeHee 1,0 m (puc.1)
OT MNOAOLWBbLI PYHAAMEHTA M FOPU3OHTANLHO 3a KOHTYPOM 34aHNA Ha FNy6unHe 3a10XXeHNs NoA0oLWBbI
(hyHAameHTa Ha wupuHy Dh, ¢ o6pa3oBaHueM Tenaou30NALUMOHHON 06KM ToNWMHON 8/Ino BCEMY
Hapy>XHOMY nepumeTpy hyHaaMmeHTa (KpoMe YrnoB) v TONWMHON 8CHa yrnax v 4ANHOM y4acTKoB Lc
no yrnam 3gaHus.

Cxema yKnagku n napameTpbl TeMJ0OU30MALMOHHOI0 CN0A B PyHAaMeHTax oTanjvMBaemblx 34a-
HWA ¢ Tennonsonaumnein nona n 6e3 NokKasaHbl COOTBETCTBEHHO Ha puc. 1u 1a

Puc. 1. Cxema yknagku 1 napameTpsl Tennonsonsaumm MEHOM/IOKC® B (yHAaMeHTax OTannvnBaeMbIX 34aHui
Cc Tennousonsuyeid nona
1 — ¢yHAameHT; 2 — cTeHa 3gaHusi; 3 — non 3jaHus; 4 — ropusoHTanbHasi Tennousonsuusi MEHOM/I3KC®; 5 —

BepTuKasibHaa Tennousonsauuss MEHOMJ/IOKC®; 6 — 3auwjMTHoe NOKpbITUE; 7 — MecyaHas NoAroToBKa Mnoj 0TMOCTKY; 8 —
acthanbToBas UM 6eTOHHAs 0TMOCTKA; 9 — HenyuuMHUCTbIN rpyHT; 10 — apeHax; 11 — Tennomsonsuusa nona
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Puc. 1 a. Cxema yknagkum v napameTpbl Tennousonsaumm NMEHOM/IOKC® B (yHAamMeHTax OTan/inBaemblxX
30aHUA 6e3 TenoM3oNaLMmn nona

1 — yHAaMeHT; 2 — CTeHa 34aHus; 3 — NoN 3AaHus; 4 — ropusoHTabHas Tennomsonsauna NMEHOMNOKC®; 5 —
BepTuKanbHada tennomnsonauus NEHOMJ/IOKC®; 6 —3almMTHOe NOKpbITUE; 7—MecyaHasa NMoAroToBKa rnog 0TMOCTKY; 8 —
acthanbToBas UM GETOHHAA OTMOCTKA; 9 — HEMYYMHUCTLIA TPYHT; 10 — apeHax

5.8 B HeoTtannusaembix 3gaHnax NMEHOM/IOKC® yknaablBaeTcA TONIbKO FOPU3OHTaIbHO M0f
NnoAoLBOM (PyHAaMeHTa B NpeAenax BCEro 3haHns M U30ASUMOHHOM 06KKM, KOTopasl BbICTyNaeT 3a
KOHTYpP 3aaHus Ha wnpuHy Dh TonwmHa cnos NMEHOMNIOKC® npuHMMaeTcst NOCTOAHHOM 1 paB-

Hol 8h(puc. 2, 3 u 3 a).

Puc. 2. Cxema yknagkv 1 napametpbl Tenaomsonsumm NMEHOM/IOKC® B hyHAaMeHTax HeoTanMBaembIxX 3gaHul
1 — yHAaMeHT; 2 — cTeHa 34aHua; 3 — Mon 3AaHusd; 4 — ropusoHTanbHaa Tennomsonsauma MEHOMMN3KC®; 5 —
acthanbToBas MM 6eTOHHas OTMOCTKa; 6 — MmecyaHas NOAroTOBKAa MOA OTMOCTKY; 7 — HEMYUMHUCTbIN TPYHT; 8 — apeHax

Puc. 3. Cxema yknagku 1 napameTpbl TeNJ0U30N15-

uvmn MEHOMJI3KC® B thyHAaMeHTax 34aHunii ¢ nepe-

MEHHbIM PEXMMOM 3Kcn/yaTauumn (oTanimBaeMoe —
HeoTan/InBaeMoe)

1 — (hyHOaMeHT; 2 —CTeHa 34aHns; 3 — non 3faHns; 4 —
ropusoHTasibHas Tennousonauusa MEHOMNIOKC®; 5 —
BepTuKasbHaa Tennousonauua NMEHOM/IOKC®; 6 —
3aLMTHBIA ColA; 7—necyaHast NoAroTOBKa NOj 0TMOC-
TKy; 8 — actasbToBas UM B6eTOHHas 0TMOCTKaA; 9 —
HeNYYMHUCTLIA TPYHT; 10 — apeHax
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Puc. 3 a. Cxema yKnagku n napameTpbl TEN0U30/S-
umn MEHOMNSKC® B dhyHAaMeHTax 3[aHuni ¢ He-
BEHTUIMPYEMbIM TMOAMOSIbEM M MEPEMEHHbBIM PEXUMOM
aKcnayaraumn (oTaniMBaeMoe — HeoTarn/IMBaeMoe)

1—yHOAMEHT; 2 —CTeHa 34aHus; 3 —non 3gaHus; 4 —
HEBEHTUNMPYEMOe NOAMNO/bLe; 5 — BepTuKaibHaa Tenso-
nsonauus MEHOMNIKC®; 6 — 3alWuTHbIA cnoii; 7 —
necyaHas MoAroToBKa Mog OTMOCTKY; 8 — acthanbToBas
1A 6eTOHHAas 0TMOCTKA; 9 — ropu3oHTa/IbHas TenI0M30-
nauma NEHOMN3KC®; 10 —AapeHax; 11 — HENYYNHU-

CTbIA TPYHT; 12 — napo3alnTHbLIA Col

5.9 Mo OTAeNbHO CTOSALEN MM NeHTO4YHOM onopoii MEHOM/ISKC® yknafblBaeTca ropu-
30HTa/IbHO HENocpeACcTBEHHO MO NOAOLIBON (PyHAAMEHTA, BbICTyMasi 3a ero KOHTYpbl Ha LUMPUHY
Dh, u umeet TonwmHy 8/1(puc. 4 n 4 a).

Puc. 4. Cxema yknagku 1 napameTpbl Tennounsonaumm MEHOMNOKC® B dhyHAaMeHTax OTAENbHO CTOSILMX OMop

1 — onopa; 2 — hyHAAMEHT; 3 — TENOM30NAUMOHHBIA cnoii MEHOMMIOKC®; 4 — necyaHo-rpaBuitHas cMecb; 5 —
BOAOYMOPHbIA €O

Puc. 4 a. Cxema yknagku 1 napameTpbl Ternnousonaumy MEHOMNIKC® npu ycTpolicTBe SIEHTOYHOM 0MNopbl

1 — neHToYHas onopa; 2 — (yHAAMEHT; 3 — Tenaomn3onsauuMoHHblA cnoin MEHOM/NOKC®; 4 — necyaHo-
rpasuiiHas cMecb; 5 —0TMOCTKa; 6 —necyaHas NOALrOTOBKa MOA OTMOCTKY
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5.10 Ecnu y oTtannmBaemMbIX 34aHUA MMEKTCA XO0M04Hble MPUCTPONKMK, Hanpumep, Teppachl,
Kpbl/bLa, TO TEMNN0N30/SLMOHHON 06Ke NpugaeTca hopMa, nokasaHHas Ha puc. 5, a WWMpKHa 6KK
yBENMUMBARTCA Ha LIMPUHY NPUCTPOIKKU. Mpu aTom ee napameTpbl Dhu 8/inpuHumaloTcsa Kak ans
HeoTan/IMBaemMoro 3faHus.

Puc. 5. ConpspkeHune oTan1nMBaemo-
ro 34aHnsi C XONOAHOW NPUCTPOIAKON
1 — dyHAamMeHT cyllecTBYIOLLEro 3aa-
HUA; 2 — PyHAAMEHT NPUCTPOKK; 3 —
CTeHa cyulecTBylUlero otananeaemMoro
30aHnA; 4—Teﬂﬂ0VI30]'IFIL|,VIOHHbIe nnn-
Tbl MEHOMM3KC®; J - pgpeHax; 6 -
necyaHo-rpaBuiiHasi cMecb; 7 — cTeHa
NPUCTPOINKKN; 8 — oTMOCTKA

5.11 Ans 3aWwmThl BEPTUKASIbHOW N30N1ALUN, PACMOMIOXKEHHOW Ha BHELLHEN NOBEPXHOCTU (DYH-
JaMeHTa M LOKONSA 34aHNSA, 0T MeXaHU4YecKUX MoBpexaeHUl, aTMocepHbIX BO3L4eNCTBUN, ynbTpa-
(h10NeTOBOr0 M3/lyyeHUs N 06ecneyeHns [O0NTOBEYHOCTU KOHCTPYKUUM HeobXogmMmo npegycmoT-
peTb CBETOHEMPOHMLLAEMOe U CTOKOe K aTMOC(HEPHbIM BO34eCTBUAM 3allMTHOE MOKPbITUE, KOTO-
poe COBMeCTMMO C MaTepuanom u3onaumnmn. 3alwmMTHOe MOKPbITUE 3arny6niseTca B rpyHT Ha 15 cm
(pwnc. 1).

5.12 [nA 3aWmTbl FOPU3OHTaNIbHON TEMN0N30ASLMOHHON O6KM 0T MeXaHUYeCKUX MOoBpexje-
HWUM, BO3HUKAIOLLNX B pe3y/ibTaTe BO3AEACTBUA KOMIECHON UM TOUEYHOW Harpysku Ha acthanbToBoe
NMOKPbITUE WA TPOTYapHYI MAUTKY B MpPoUecce aKcnayaTauumn, fo/HKHa 6bIiTb NpefycmMoTpeHa 3a-
WwnTa Tenaom3onAaumMoHHbIX Nant NMEHOM/I9KC® nuctoBbiM MaTepunanom. 3alUTHbIA NMCTOBOW
mMaTepuan MoXeT 6bITb M3r0TOB/IEH HA OCHOBE LLEMEHTHO-BO/TOKHUCTbIX MNAUT IN60 4PYroro matepu-
ana u npegHasHayeH 418 MUCMONb30BaHWUA B rpyHTe. 3allUTHbIV CMoi pacnonaraeTca Ha BepxHel
NOBEPXHOCTU TenI0M30NALUNOHHBbIX NANT NMEHOTMJ/1I9KC®.

6. PacueTbl Tensionsonauumn yHLaMeHTOB U OCHOBAHWIA

6.1 Pacuetbl T® M3 3ak0yaloTCA B ONpeLeneHnu;

pasmepos Tennomsonauuu Dh Lc, 8V 811 8C

TOMWMHBI FPYHTOBOW MOAYLWIKKN 4.

6.2 Pa3mepbl TeM/I0M301ALMN U TOMLLLMHA TPYHTOBOW NOAYLUKW OMpefesieHbl MeTO40M MaTeMa-
TUYECKOr0 MOJENMPOBaHWUSA TEN0BOr0 B3auMOAEWCTBUA 34aHUA WU OTAeNbHO CTOSILLLER onopbl C
rpyHTamu ocHoBaHuA. Pe3ynbTaTbl MOAENMPOBAHUA NOMeLLEeHbI B Tabn. 1—4. BxogHbIMY napameTpa-
MU B Tabsimubl ABNAIOTCA CPeLHANA rofoBas TemnepaTypa Hapy>KHoro Bosgyxa (CIF'TB), onpegenser-
ca cornacHo CHuM 23-01, u nHgekc moposa (MM). Ecnn pacyeTHble 3HadyeHus CI'TB n UM He
COBMajaloT C Tab/IMYHBbIMK, TO NPUHMMaeTCA 6amxalilee Tabn4vHoe 3HayeHne CIT'TB B MeHbLUYHO
CTOpPOHY, a M — B 60/7bLUYIO0 CTOPOHY.

6.3 MapameTpbl TEM0M301SALUM OTaNIMBaeMbIX 34aHWI ¢ Tenaom3onsauueli nona (puc. 1) npu-
BefeHbl B Tabn. 1.

6.4 MapameTpbl Tenonsonaynm NMEHOM/IOKC® oTannnBaembix 3aaHniA 6€3 TEMI0M301SLUN
nona (puc. 1a) npuBefeHbl B Tabs. 2.

TonwuHa Tennomn3onaLnn NpuHUMaeTca no 6amxaiieMy TunopasMepy B 60/bLUYI0 CTOPOHY.

6.5 MapameTpbl TENNOU30NALMN HeOTaNMBaeMbIX 34aHnin (puc. 2) NnpuBeaeHbl B Tabn. 3. A
XXMNOTro 34aHUA C NepeMeHHbIM PeXMMOM 3Kcrnyatauum (oTaniMBaemMoe — HeoTarn/IMBaeMoe) pe-
KOMeHJYeTCs KOHCTPYKLUSA, KoTopas MMeeT 06LLMe 3/IeMeHTbl, MPUCyLLne oTanmBaeMomy U Heo-
TanaMBaemMomy 3faHunio (puc. 3 M 3 a) ¢ JONONHUTENIbHBIM YTEN/IEHNEM CTEH 34aHUS.

6.6 MapameTpbl Tennousonaunun MEHOMN3KC® nof 0TAENbHO CTOAWMMW onopamMu
(puc. 4) npuBegeHbl B Tab/. 4.
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Taonuua |

Pacuetnbie napametpsl wmt ITIEHOTIDKC® mis npoeKTHpoBaHUs
TOM3 orarMBaeMbiX 30aHUI ¢ TEILTOHU3OIALMEN TT01a
T'opu3oHTaNbHAs! TEIUIOM 30U l'opu3oHTaTIbHAs TETUTOM3OJLALIMSA
BIOJb CTEH Ha yriax
nMm, 8, cm
rpan.-4 D, m 3, cM L, m 3, cM
1 2 3 4 5 6
20000 7,0 0,0 0,0 0,0 0,0
25000 7,7 0,0 0,0 0,0 0,0
30000 8.4 0,0 0,0 0,0 0.0
0,0 0,0 0,0
35000 9,1 0,3 1,8 1,2 2,5
40000 9,8 0.3 3.9 1,2 >4
0.6 32 4,4
45000 10,5 0.3 >3 1,2 74
0,6 4,6 6,4
50000 11,2 0.6 3,6 1,5 7.8
0,9 4,9 6,9
55000 11,9 0.6 7.0 1,5 2.8
0,9 6,0 8,3
60000 12,6 0.9 7.4 2,0 11,0
1,2 6,3 9,5
65000 13,3 0.5 8.8 2,0 13,1
1,2 7,7 11,6
70000 14,0 1,2 91 2,5 13,7
1,5 8,1 12,1
75000 14,7 1,2 10,9 2,5 16,3
1,5 9,8 14,7
80000 15,4 L5 11,2 3,0 16,8
1,8 10,2 15,2
85000 16,1 1,5 12,6 3,0 18,9
1’8 1 1,6 17,3
90000 16,8 1,8 13,3 3,5 20,0
YcnoBHBHE 0603HaAaYEeHU
D, — wupuHa 100KH M3 FOPH3OHTAILHON TEIUIOM3O0JSUMH, YIOXKEHHOM 10 NMEPUMETPY 3M2HUS;
L, — anuHa yyacTKOB M0 YIJIaM 3[aHMs C TOJIIMHON TETUIOM3OAUMY 3
8, — TO/MIUKHA BEPTUKATBHON TEIUIOM3OJALIMY;
8,, — TOJIIIIMHA FOPW3OHTATEHON M30JAIWH, YIOXKEHHOM 10 MepUMETpY 3JaHUS (KpOMe YIOB);
8, — TOMIIMHA rOPU3OHTAILHOM H30MALUM Ha yIJIax.
TomuuHa TEIIOU30IALMM MPUHUMAETCA 110 ONMXailieMy TUIIOpaMepy B GOJbLUYIO CTOPOHY.
I[TpuMeyanue. g ynobecrsa B rpade 3 Tabn. 1 nmpuseneHs! no asa sHavenms D, 1 §,, cootsercTRylome UM.
OnHo u3 aByx 3HayeHuit D, u §, BLIOMpaeTCsl MO COINMACOBAHMIO ¢ 33aKa3YMKOM WIM B 3aBUCMMOCTH OT KOHKPETHBIX
YCJIOBUIA.
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Taonuuma 2

PacueTnrie mapametpsl wmmt ITEHOIIIBKC® n1s npoexTpoBaHus

TOM3 oTanIUBaeMbIX 30aHHH 6e3 TEMIOU3ONALIUY 1TojIa

Fopu3oHTaNbHas TETUIOM30NALMS

l'opu3oHTaNbEHAA TEMNOU3OALMS

UM, B/IOJIb CTEH Ha yriax
rpan.-a 8, cM
D,, m 3, oM 3., c™ L, ™

1 2 3 4 5 6
20000 2,8 0,0 0,0 0,0 0,0
30000 3,9 0,3 0,9 2,5 1,2
40000 4,8 0,3 4,0 5,3 1,2
50000 6,0 0,6 6,1 7,5 1,5
60000 7,4 0,9 7,6 9,2 2,0
70000 8,6 1,2 9,1 10,7 2,5
80000 10,2 1,5 10,5 12,1 3,0
90000 11,6 1,8 11,9 13,5 3,5

VcnoBHBE 0003HaAaYECHHU S

D, — mupuHa 106KH M3 TOPU3OHTATLHON TEMTOM3OJALIMM, YIOXKEHHOM 1O NEPUMETPY 30aHHS;

L, — nnvHa y4acTKOB IO YIJIaM 3[aHMs C TOJIMHON TEIUIOM3OIALUH 3 ;
8, — TOJIMHA BEPTHKATLHON TETUIOM3OJLALIMH;

3, — TOJILMHA FOPU3OHTAILHON M30ALMHU, YI0OXEHHOW IO MEPUMETPY 30aHUSA (KPOME YIJIOB);

8, — TOMIMHA FOPM30HTANBHOM U30/AUMH Ha YIJIax.

TomuuHa TEIUIOU30ISALMY IPUHUMAETCS MO 6arXaiieMy THIIopasMepy B GOJBLIYIO CTOPOHY.

Ta6bnuma 3

Pacuernbie napamerpbi wiut NMEHOIUIBKC® u ycioBHas r1ybuHa IPOMEP3AHMA HENMYYMHUCTOTO TPYHTa
g npoektupopannss TOM3 HeoTaruMBaeMBIX 30aHMIA
| 2 3 4 5
10000 45 3,3 1,00 0,37
6,0 3,5 0,37
3,0 4.9 0,54
20000 45 4,6 1,41 0,52
6,0 4,2 0,46
1,5 10,2 0,63
30000 3,0 8,1 1,73 0,58
4,5 6,7 0,55
6,0 5,3 0,47
0,0 15,8 0,62
1.5 13,7 0,74
40000 3,0 11,6 2,00 0,62
4,5 9,1 0,56
6.0 7,0 0,58
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Oxonuanue mabauyn 3

Pacuethnie napamerpst it MEHOIIIDKC® u ycnopHas ry6uHa NpOMep3aHUA HENyYMHMCTOrO IPYHTa
s npoekThposanuss TOM3 HeoTarLIMBaeMBIX 31aHKI
r;dar-’q CIOEB’ 8, cM Dy, M d,, M
1 2 3 4 5
0,0 19,6 0,72
1,5 17,5 0,74
50000 3,0 14,7 2,23 0,66
45 11,6 0,68
6,0 9,1 0,68
0,0 23,5 0,78
60000 1,5 21,4 245 0,88
3,0 17,9 0,72
4,5 14,4 0,50
0.0 27,7 0,84
70000 L3 25,2 2,64 0,78
3,0 21,4 0,82
45 17,5 0,70
80000 0,0 32,2 2,83 0,88
1,5 29,1 0,85
90000 0,0 36,8 3,00 0,96
YcnoBHbe 0603HaYeHU A
dy ~— YCJI0BHas ray6MHa NpoMep3aHusl HEMyYMHUCTOrO rpyHTa, PacroIOXEHHOrO MoA M Hall TeIUIoU30-
JSIUMER; OCTAJIbHBIE 0003HAYEHUA T€ XK€, YTO U B TabJ. 1.

Ta6nuua 4

Pacyernrie napamerpsr rwint [IEHOIUIDKC® u ycnosHas DybuMHA npoMep3aHusi HETyMHHHCTOTO fPYHTa
g npoektuposaHus TAOM3 oraensHo crosux onop

TomiuHa rOPU3OHTATBHOMN

IllupuHa ropU3oHTATEHOR

YcnoBHas TyGuHa npo-

HM’ CrrB’ TCIUIONU3ONALMUN TCIUTOU30JALIUNA MeEp3aHus HENYYHWHUCTOro
rpan.-4 °C 8, CM D, M TpyHTa d,, M
1 2 3 a 5
10000 4.5 3,3 1,00 0,33
6.0 35 0.33
3.0 49 0,53
20000 s 76 1,41 0.52
6.0 2.2 0.45
15 10,2 0,58
10000 3.0 81 73 0,55
45 6.7 0,57
6,0 5,3 0,63

10



CTO 36554501-012-2008

Oxonuanue mabauyor 4

Pacuernbie napamerps! wr [TIEHOTUIDKC® u ycnoBHas IydyHa NMPOMEP3aHUA HEMYYMHHCTOIO IPYHTA
1A npoektpobaHust TOM3 oTAeNbHO CTOSIIMX OHOP
Tomuuza ropusonramsHoit | [IupuHa ropusoHTaIsHOM | YenoBHas rnyGuHa npo-
r[l)dar-’q CI;(I;B, Temgmonnuun TEILTOM30MALIUM Mep3aHUs HEeIyYUHUCTOTO
€M D,, m TpyHTa dy. M
1 2 3 4 5

0,0 15,8 0,87

1,5 13,7 0,74
40000 3,0 11,6 2,00 0,60

4,5 9,1 0,56

6,0 7,0 0,66

0,0 19,6 0,92

1,5 17,5 0,72
50000 3,0 14,7 2,23 0,63

4,5 11,6 0,65

6,0 9,1 0,70

0,0 23,5 0,96
60000 L3 21,4 2,45 0,83

3,0 17,9 0,68

4,5 14,4 0,58

0,0 27,7 1,01
70000 L3 25,2 2,64 0,69

3,0 21,4 0,78

4,5 17,5 0,69
80000 00 32,2 2,83 1,04

1,5 29,1 0,76
950000 0,0 36,8 3,00 1,08

6.7 TosiiMHa rpyHTOBO# [TOAYILKHY IS OTAIUIMBAEMBIX 3MaHMIA C TEMIIEPAaTypOi BO34yXa B IIOMe-
LeHUAX 3uMoit He Hike 17 °C npunmmaercs pasHoit 0,2 M, ¢ TeMIepaTypoii Bo3nyxa Hipke 17 °C, Ho

poe 5 °C — 0,4 M.

6.8 TommuHa rpyHTOBO#M MOAYIIKY H 10/ HEOTAIUTMBAEMBIMH 3JaHUSIMH M OTAEJIbHO CTOSIILH-
MH OITOPaMH BBIYKMCIIAETCS TI0 HopMye

H:df_.(d.'-ah)’

rae d — m1yOMHA 3a10XeHUS TOAOIIBLI (DYHIAMEHTA, M,
8, — TOMIMHA TOPU3OHTAILHON TEIUIOM3ONALMH, ONpeaenseTcs mo Tabn. 3 wiu 4, cm;
df — mIyGMHA CE30HHOIO MPOMEP3aHMUs IPYHTA B MECTe pacrojioxeHus: ¢dyHIaMeHTa, orpe-

nIessercs mo gopmyne (2), M;

)

A1+ W)
d, =kd /_f_——
f y pfm (2)
11
°C2 . kr?
ek — sMnupuyeckuil KoadduiMeHT YucaeHHo paBHbi 10, 1 °

M- Br?

11
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dy — YCJIOBHaS [TyOGMHA NPOMEP3aHMA, Il HEOTAIUTMBAEMOTO 31aHHsl MPUHMMAETCH 110 Tabi. 3,
IUISl OTAENBHO CTOsLLIEH onopel — 1o Tabj. 4, M;

— K09} dUIMEHT TEILIONPOBOIHOCTH HEMYYMHUCTOTO IPYHTA B MEP3JIOM COCTOSIHUM, TIPH-
MEHSIEMOTO JUISl YCTPOMCTBA I'DYHTOBOM MOAYIIKM M 3acCBIIKM IMa3yX KOTJIOBaHa,
Bt/(m-°C);

p, — IUIOTHOCTb TPYHTOBOM INOAYIIKK HEMYYMHUCTOTO IPYHTA, KI/M3;

WC/ — CYMMapHas BJIaXHOCTb I'PYHTOBOM MOAYIUKU HEIIYYHHHCTOro IPyHTAa, [.€.

Dusnko-MexaHIeckue XapakKTepPUCTUKH I'PYHTOB, UCIOJNB3YEMBIX AJI1 CO3JaHUSL TPYHTOBBIX

NMOOYUICK M 3aChINKH IIa3yX KOTJIOBAHOB, MPUBCACHBI B ITIPUJIIOKEHHN B.

Ecnu B pesynbrare pacyera BenuuyuHa H okaxercs menee 0,2 M, TO OHA IPUHUMAETCS PaBHOMK

0,2 m.

A

7 Texuosioras NpoH3BOACTBA paboT

7.1 Ipu ycrpoitcte TOM3 cienyer pykoBonctBosathest TpeGoBanmsamu CHull 12-01, a Tak-
Ke cobMomaTh TPeOOBAHHS HOPMATUBHAIX LOKYMEHTOB 110 OPTraHU3aLIMU CTPOUTENBHOTO TIPOU3BOI -
CTBa, reoNe3nIeCKUM paboTaM, TEXHHKE O€30IacCHOCTH, MPABWJIAM II0XApHOM Oe30MaCHOCTH IIpU
IMPOU3BOJICTBE CTPOUTEIBHO-MOHTAXHBIX pa0OT U OXpaHe OKPYXAIOLIeH Cpelbl.

7.2 YcrpoiictBy TOM3 I0oMXKHBI IpeaUIecTBOBATh CIEAYIOLIUE TOATOTOBUTEIbHBIE PaGOTHI:
BbIpYOKa KycTapHMKa U KOpYEBKa IIHEH; ocylleHKe IUIOIIAJKHK TIyTEM YCTPOMCTBAa BOAOOTBOMHBIX
HAropHBIX KaHAaB, KIOBETOB, JIOTKOB H T.II., C OTBOAOM BOABI B ITOHMXKCHHBIE MECTa; YCTPOMCTBO
noabe3nHeIx myteil ¥ JIDII; cTpouTeabCcTBO MHKEHEPHBIX ceTeil 1O KOJIOALIEB BBOXA U 3arTy0Ie HHBIX
KOHCTPYKLUH, TIPEXYCMOTPEHHBIX POEKTOM.

7.3 K TexHoJIOTUH NpoU3BOICTBA paboT mo ycTpoitcTBy TOM3 IMpeapsaBISIOTC CIEAYIOIIne
TpeGoBaHUs: u30eraTb U36HITOYHOTO BOJOHACLILEHUSA IPYHTOB B OCHOBaHWW (DYHAAMEHTOB, Ipe-
JIOXPAHATh UX OT IIPOMEP3aHUSI B TIepHOJ CTPOUTEILCTBA.

7.4 CrponrensctBo TOM3 HauyHHAIOT C YCTPOMCTBA KOTIOBAaHA, pa3Mep KOTOPOTo Mo JHY IpH-
HUMAaeTcsl He MEeHee pasMepoB B ILU1aHE TOPU3OHTAIBHOW M30JSILIMM, a B OTAILTUBAEMBIX 3MAHMAX —
IUTIOC IMpUHa dyHIamenTa. [l oTalUIMBaeMbIX 30aHMii KOTJIOBAH ycTpauBaeTcs Ha ry6uny 0,6 m,
U HEOTaIUIMBAEMBbIX 3IaHUM U IO OTAEIBHO CTOSIIIMMHU OMOPaMHM — Ha [JyOHHY CE30HHOTO MpPOo-
Mep3aHHUsl HeIyYWHHUCTOro TPyHTa d,, KoTopas ompeaessieTca pacueToM o dopmyse (2). KpyrusHa
OTKOCOB KOTJIOBaHa IMpuHuMaetcs 1:1.

7.5 B roToBblil KOTJIOBaH JI0 YPOBHS MOJONIBBI (hyHIAMEHTOB B OTAILTMBAEMbIX 30AHUSX Y [TORO-
Bl TEIUIOU3OISAIIMYA B HEOTATUIMBAEMBIX 3MAHUSIX M TOJ OTACABHO CTOSIIIMMU OMIOPAMH CIIOSIMU
OTCBINAETCS] HETTYYMHUCTDIHM TPYHT U MOCIOUHO YIUIOTHAETCS 0 [UIOTHOCTH CKENETa FPYHTa He Me-
Hee 1600 xr/m3. IIpy 5TOM TOJIIKMHA €10 HA3HAYAETCsl B 3aBUCMMOCTH OT NIPUMEHAEMBIX JUIs YIUTOT-
HEHUS MexaHu3MOB. B rpyHTOBO# mofylike ycrpauBaeTcst TpyOqaThiil ApeHax.

7.6 Ha moBepxHocTb IpyHTOBO# momgymky ykiagsBaiorcs minTsl [IEHOTIIDKC® u ycranas-
JuBaloTCs GYHIAMEHTHI OTAIUIMBAEMbIX 3aHUit. B HeoTalMBaeMbIX 30aHMSX M MOJ OTAENBHO CTO-
SIIUMHA ollopaMM (YHAMEHTHI YCTAHABIMBAIOTCS HEMOCPEACTBEHHO HA MOBEPXHOCTD IUIMTHI
TIEHOITIDKC®.

7.7 Upu mpou3sBoxcTBe (HYHAAMEHTHBIX PaboT ciieqyeT PYKOBONCTBOBATHCA HOPMATUBHBIMHU
JIIOKYMEHTAMH HA MPOU3BOACTBO GETOHHBIX M Xeje300eTOHHbIX paboT, a TAKKE MECTHBIM OIBITOM
ctpoutenbersa. [loce MoHTaXa COOPHBIX (DYHRAMEHTOB HJH YCTPOUCTBA MOHONUTHOrO (hyHIAMEHTa
clefyeT MPOM3BECTH OOpaTHYIO 3aCHINKY M1a3yX KOTIIOBAHA HEMYYMHUCTBIM TPYHTOM C €ro TLIATeb-
HbIM YIUIOTHEHHEM.

7.8 Iloce oxoH4anus GyHAAMEHTHBIX paboT M 3achIlIKM Ia3yX KOTIOBAHA HAUICKHUT 3aKOH-
9UTh IUIAHUPOBKY TUTOMIANKY BOKPYT JOMa ¢ O0ECIIEYEHHEM CTOKA BOJBI OT 3[1aHHS.

7.9 PaGoTsI HyJIEBOTO LIUKJIA TTOIIEXAT IPHEMKE TIPEICTAaBUTENIEM aBTOPCKOTO ¥ TEXHUYECKOTO
Ha/30pa Ha BceX CTafysIX UX BBIIOJHEHUS C COCTABICHHUEM aKTOB CKPBHITBIX paboT Ha repeyucieH-
HbI€ HUKE€ KOHCTPYKTHBHBIE JIEMEHTBI M TEXHOJOTHYECKUE TTPOLIECCHI:

a) paboThl HO YCTPOWCTBY CHCTEMBI BONOOTIMBA U OCYILUEHHsI, @ TaKXe Ipyrue MoAroTOBU-
TeJIbHbIE PAbOTHI; K aKTy CI€MyeT HIPUKJIANbIBATh UCIIOMHUTEBHBIE TUTAHBI, [IPOACJIbHBIE M MOINepeY-~
HbI€ 1IpodHIM IPeHAXKHBIX KaHAaB;

6) paboThl 10 YCTPOMCTBY MPEAYCMOTPEHHBIX [IPOCKTOM UHXEHEPHBIX ceTei;

B) OCBHIETEJILCTBOBAHUE IPYHTOB KOTIOBAHOB, OCMOTD B HaType CJefyeT COIOCTABUTH C AaH-
HBIMH M3BICKAHMI K B c/Iy4ae KX HECOBMAACHWsI BHECTH KOPPEKTHUBBI B [IPOEKT;

12
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r) paboTbl MO YCTPOMCTBY FPYHTOBOI MOAYLUKM, OCMOTP B HaType Hafo MOAKPEennsTh faHHbI-
MY 1abopaTopHbIX UCMbITAHUIA MO ONpeAeneHuto NIOTHOCTU MaTepuana rpyHTOBOM NOAYLLUKM; TOMb-
KO B TOM C/lyyae ecim OHa COOTBETCTBYET NPOEKTHOW, MOXHO NpMUCTYNaTh K yknagke naut MEHO-
MNJKC® un ycTpoiicTBy (hyHAAMEHTOB;

[4) paboTbl MO YCTPOICTBY FrOPU30OHTANbLHON TENNOU30NALMMK;

€) paboTbl N0 YCTPOICTBY (hyHAAMEHTOB, MMAPOU30NALNN, BEPTUKAILHOR TEMI0M30NALUN 1
3acbinke nasyx KoT/10BaHa.

8 MocTtuku xonoga

8.1 B oTannvMBaembIX 34aHNAX, B C/lydYae Korfa niockoCTb CTeHbl 34aHNA He CoBNagaeT ¢ nJoc-
KOCTbIO BHELLUHEN BepTUKaNbHOI NMOBEPXHOCTU (hyHAAMEHTa, BEPTUKANbHOW M30M1ALMN B MecTe COo-
NPSHKEHMS MNIO0CKOCTEN NPUAAETCS M3N0M BO M36exaHne 06pa3oBaHMs MOCTMKa Xxonoga (puc. 6).

8.2 B npouecce NpoeKkTUpoBaHusa u ctpoutenscrea TOM3 Heo6X0AMMO NpesycMOTpeTb Mepon-
pUATUA NO HEAONYLLEHUIO BOSHUKHOBEHUS «MOCTUKOB X0/104a» (CM. puc. 6).

HenpaBunbHO MpaBunibHO

Puc. 6. Cxema yknagkn naut MEHOMJ/I3KC® ans ycTpaHeHUss «MOCTMKOB X0/104a»
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CxemaTuyecKasi KapTa pacnpegeneHuss UM Ha
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Ilpunoxenue B

Ilpumepsl pacweTa

Iipnmep 1

JByx3TaxHOoe KMPIUYHOE OTAiUIMBaEMOE 3JaHHE Oe3 TeIUTOM30JSIUMH I10/1a Ha JIEHTOYHOM
XeJsie306eToHHOM ¢yHaMeHTe Bo3BoauTcs B I. Pxese Tepckoit 06:1. Harpyska Ha 1 n.m dpyHIameH-
THOIA jteHThl onipenensieTcs cornacHo CHull 2.01.07. TpeGyercs oupeneuTs:

- pa3Mepbl BEPTUKANBHOM H TOPH3OHTAIBHOM TEILIOU3ONSALIMH;

- TOJIIIMHY TPYHTOBOM MOMYIIKH.

Hcxoouvie dannvie. B xayecTse TemousonsTopa npuHumaeM 1uiutsl IEHOTLIBKC® tuna 35; B
Ka4yecTBe MaTepuana AJisl YCTPOWCTBA IPYHTOBOI MOMYIIKM M 3aCHINKM Ma3yX KOTJIOBaHA — 1UEOEeHb
wIoTHOCTBIO 2040 kr/M3 M MoayneM aedopmarmy 65000 KITa. TpyHTE! OCHOBAHMS IIPENCTABIEHB! Ibl-
JIeBaThIMM TleCKaMH TUTOTHOCTRIO 1800 xr/M3 1 MonyneM aedopmaiuu 18000 xIla.

Tlocaedoeamenvhocms pacuema

1. Onpenenenne M. Yka3aHHblii mapaMeTp HaXOAUM 1O CXEMAaTHYECKOM KapTe, NOMEIEHHO
B npunoxenud A. UM = 50000 rpaayco-4acoB.

2. OnpenencHue MapaMeTPoOB BEPTHKAJILHOH H FOPH3OHTANLHOM TelloH3onAumd. B tabnune 2
uHaekcy Mopo3a UM = 50000 rpaxyco-4acoB COOTBETCTBYIOT CHEAYIOUIME MTApaMeTphl TEIUION30Is-
L{MH:

- TONMLVHA BEPTHKAIbHOMN Terutousossmu §, = 0,06 m;

- TOJLUMHA FOPM30HTANILHOM TEIUIOM3ONSIMH 10 NEpUMeETPY 3aaHus §, = 0,061 Mm;

- TOJIUHA TOPU30HTALHON TEIIOM30ANMHA Ha YIIax 31aHus §, = 0,075 m;

- IIHPHHA TEILIOM3ONALHOHHOM 100k D), = 0,6 M;

- IJIMHA yYacTKOB BO3JE yIJIoB 3aanng L, = 1,5 m.

3. Pacyer ToMmMMHB TPYHTOBOH MOAYMIKA. TOMIIMHA IPYHTOBOM MOXYIIKY VI OTATUTMBAEMBIX
3MaHUH ¢ TeMIIepaTypoit BO3AyXa B MOMeLIEHUSIX 3UMoii He Hipke 17 °C npunumaercs 0,2 M.

Orser. Ha ocHOBE MpOBENEHHOTO pacyeTa OKOHYATEIHHO NPUHAMACM:

- TOJIMHY BEPTUKANbHOM Terutonsomiuuy u3 wmt ITEHOTUIBKC® — 0,06 M;

- TONUMHY TOPU3OHTAILHOM TEIUIOR3ONALIMM 110 nepumeTpy 3aanus u3 it [TIEHOTIDKC® —
0,061 m;

- TOJIIMHY TOPH30HTAILHOM U30JIALMY Ha yIiax 3panus u3 wiut IIEHOIUIDKC® — 0,075 M;

- IMPUHY TEIUIOU30IIUUOHHOMA 100Ku — 0,6 M;

- IUIMHY YYacTKOB BO3JI€ YIJIOB 3[[aHHs C YCHJIEHHOH TeIutousonsiuueir — 1,5 M;

- TOJIUMHY IPYHTOBOK moaymikd — 0,2 M.

Tlpu arom rnyGuna KotnosaHa nox TOM3 cocrasut: 0,4 M +0,2 M = 0,6 M.

Ilpumep 2

OnHO3TaXHOE KUPIUYHOE HEOTAIUTMBAEMOE 30aHKE HA JIEHTOYHOM XeJie300eToHHOM dyHaa-
MeHTe Bo3BoaMTCS B I. JIMuTpoBe MocKoBckoii 061. Harpy3ka Ha 1 .M dyHIaMeHTHOM JIEHTBI OITpe-
nensiercsi cornacHo CHulT 2.01.07. TpeGyercst onpenenuTs:

- pa3Mepbl TOPU3OHTAILHON TETUIOU30IALMH;

- TOJIIIMHY TPYHTOBOH IOAYILKH.
Hcxoouvie dannvie. B xauecTse Teruonsonstopa npuauMaem sl IIEHOTIIBK C® tima 45 ¢

Mmonynaem aeopmanmu E = 18000 kIla; B xauecTBe MaTeprania JUIs YCTPOMACTBA TPYHTOBOM MOLYLIKH
¥ 3aCHIIKM [1a3yX KOTJIOBaHA — I'DaBHI{HO-TIECYRHYIO CMECh IIOTHOCTBIO p = 1988 Kkr/m3, cymmap-
HO#t BIaxHocTsi0 W, = 0,06, K03()dUIIMEHTOM TEILIONPOBOAHOCTH B MEP3/IOM COCTOSIHAH Af= 1,17
Br/(M-°C) u monynem nedopmarnuu E = 35000 xITa. I'pyHTBI OCHOBaHHUS NIPEACTAB/ICHB! CYTTHHKOM
IIOTHOCTBIO p = 1820 kr/m* u moxyneM pedopmauuy 6000 xITa.

Iocredosamenvtocmsy pacuema:

1. Onpeaenenne CI'TB 1 M. CpeaHEroaoByto TeMIepaTypy Hapy>KHOIO BO3yXa OIpeessieM
mo CHull 23-01 CI'TB = 3,4 °C; uHIEKC MOpO3a — II0 CXeMaTHMYECKOW KapTe, ITOMELUIEHHOH B

npwioxeHHd A. UM = 55800 rpagyco-4acos.
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2. Onpenenende napaMeTpoB rOPH3OHTANBHOH TEIIOH30JAIMH H YCIOBHOH [IyOHHB nNpomep3a-
HuA. YKa3aHHbIe MapaMeTphl HaxoauM 1o Tabn. 4. s nonb3osanus tadbnuueit npunuMaem CITB =3
°C, UM = 60 TbIc. rpaxycoyacos. DTUM 3HAYCHHSM BXOMHBIX MapaMeTPOB COOTBETCTBYIOT CIIEAYIO-
ILME 3HAYEHUS: TOMUMHA TOPU3OHTATLHOM Terutonsonsmu 3, = 18,0 cm (0,18 M), wupuxa Temno-
M30/IALHMOHHOMN 1006Kku D, = 2,45 M, ycloBHas I1yOUHA IpOMEP3aHUs dy = 0,72 M, 19 HeOTarUIMBA-
emblIx 3nauuii d = 0,30 M. ’

3. Pacyer Tosmuubl rpynToBoi noaymks. BHavyane no ¢dopmysne (2) paccuyuThiBaeM IiyOHHY
CE30HHOTO MpoMep3aHus B MecTe pacnonoxeHus TOM3:

L17-(1+0,06)
d,=10-072 |2— 2>~ — 4
r=10-0, \J 1988006 4™

a 3atem no dopmyne (2) — TonumHy rpynroBoit moaymku: H = 0,734 — (0,3 + 0,18) = 0,254 M,
nputumaem H = 0,26 M .

Oraet. Ha ocHOBE TIPOBEAEHHOrO PacyeTa OKOHYATEAbHO PUHHMAEM:

- TONIIKHY TOPH3IOHTANBHOM Terutonsoauvu u3 wiut NIEHOTUIDKC® — 0,18 M;

- MIMPUHY TETUIOM3O0/ILMOHHOMN 100KM — 2,45 M;

- TOJILIMHY TPYHTOBOI momyiuxu — 0,26 m.

Ilpu sToM TyGHHa KoTIoBaHa nox TOM3 cocrasur: 0,30 +0,18 + 0,26 = 0,74 M.
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Ilprroxeune B

CaoiicTsa MaTepuajiop
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TeXHHYECKHE XaPAKTEPHCTHKH [LIMT NOJTHCTHPOJILHBIX
BeneHeHHsIX dKkcTpy3uonnpix IEHOTLUIDKC®

DuU3MKo-MeXaHH4YeCKHe CBONCTBA Ex. uamep. Tun 31C Tun 35 Tun 45
[MnoTHOCTE xr/m3 28,0-30,5 | 28,0—38,0|38,1—45,0
IMpouyHocTb Ha cxarue npyu 2 %-Hoit THHEHHOMN KIla 66 83 167
neopMmaunu
Mounyis yrpyroctu kIla 14000 15000 18000
IIpenen MpoOYHOCTH NMPH CTATHYECKOM M3THOE kIla 400—700 400—700 | 400—700
Bononormomenue 3a 30 cyrok, He Gonee % 1o o0BeEMY 0,4 0,4 0,4
Kareropus cTOMKOCTH K OTHIO Tpymnna I4 Il I'4
Koad. TeruionpoBogHOCTH IPH YCI. SKCILTYaTalMK «A» Br/(m-°K) 0,031 0,031 0,031
Ko3d. TennonpoBoaHOCTM NIPH YCi1. 3KCILTyaTalMM «b» Br/(m°K) 0,032 0,032 0,032
YiaenbHas TeIUTOEMKOCTh xJIx/(xr-°C) 1,65 1,65 1,53
KoadduurenT naponpoHULIaeMocTH mr/(M-u-Tla) 0,018 0,018 0,015
TeMniepaTypHbiit Iuara3oH 3KCILTyaTalHH °C —50...+75
JonroseyHocTb Jer Bonee 50
Tunossle pa3Mephl TUIAT:

IUTMHA 1200 2400
HIMpMHA MM 600
TONUIMHE 30; 40; 50; 60; 80; 100; 120

DU3NKO-MEXAHHIECKHE XAPAKTEPHCTHKM HEKOTOPbIX TPYHTOB, HCIOAb3YEMbIX JIA CO3AaAHHA
IPYHTOBBIX HOAYWIEK H 3aCHIIKH Na3yX KOT/JIOBAHOB

XapaKTCpUCTUKHU TpyHTa

Bua rpynra Koadduimenr
IotHocTs, kT/M3| Bnaxuocrs, % Mouny:b negop- | rermonposonrocTs
Mauuu, KIla | mepanoro rpywra,
Bt/m-°C
Ille6eHb M rpaBmii 2040 7 65000 2,25
JpecBa U3BepXESHHBIX ITOPOA 2040 10 35000 23
ITecok KpymHBIA U CpeIHMIA 1470 5 35000 1,62
1680 5 35000 1,10
1980 10 35000 2,20
1890 5 35000 1,51
2200 10 35000 2,90
I'paBnitHO-necyaHast 2264 11 35000 1,98
uebeHOYHO-TIecYaHasd CMECh 1988 6 35000 1,17
IlecyaHo-rpasnitnas u 2100 12 35000 2,32
necyaHo-1webeHOYHass CMECh
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