I'OCT 27217-87
YK 624.131.38:006.354 I'pynmna XK39
T'OCYJAPCTBEHHbII CTAHJIAPT COIO3A CCP
I'PYHTBI

MeToa mos1eBOro OIpeAeICeHUA yaeJIbHbIX
KacaTeJIbHbIX CHUJI MOPO3HOI'0 IMyY€HUSA

Soils. Field method for determining
frost-heave specific tangential forces

OKCTY 0011
Jara BBenenns 1987-07-01

NHO®OPMANIMOHHBIE JTAHHBIE

1. PASPABOTAH W BHECEH HayuHo-uccnenoBaTeabCKuM HHCTUTYTOM OCHOBaHUM U
nojazemHbIx coopyxenuit (HUMOCII) um. H.M. T'epceBanosa I'occtpost CCCP

HUCTIOJIHUTEJIN

B.0.OpnoB, n-p TtexH. Hayk (pykoBomutens Tembl); W.B.IllefikuH, KaHI. TEXH. HAyK;
B.J.®umunmos; O.H.Cunbauikas

2. VTBEPXJEH M BBEJEH B JEWUCTBUE IlocraHoBneHHEM Tl'ocynapcTBeHHOrO
ctpourenbHoro komurera CCCP ot 29.01.87Ne 18

3. BBEJIEH BIIEPBLIE

4. CCbIJIOYHBIE HOPMATUBHO-TEXHUYECKHUE JOKYMEHTbI

O6o3nauenne HTJ], Ha KoTOpBIH Howmep npunoxenus
JlaHa CChLIKA

I'OCT 3722-81 [Mpunoxenue 3

CT COB 468-77 [Mpunoxenune 3

5.ITIEPEU3JIAHUE. SIuBaps 1988r.

Hacrosmmii cranmapT pachpocTpaHseTcss Ha TPYHTBl 0€3 JKECTKHX CTPYKTYpPHBIX CBSI3€H,
o0Jiaiatonye My9MHUCTBIMU CBOMCTBAMH, U YCTAHABJIMBAET METO]| ITOJIEBOTO OINPEEICHHs YAEIbHBIX
KacaTeJIbHbIX CHJI MOPO3HOTO ITy4eHHs, ACHCTBYIOIINX BIOJIb OOKOBOW MOBEPXHOCTH (hYHIAMEHTa, IIPH
UCCIIEIOBAHUAX TPYHTOB AJIsl CTPOUTENBCTBA.

TepmuHBI, IpUMEHSIEMbIE B HACTOSIIEM CTaHAAPTE, U MX HOSICHEHMs IPHBEACHBI B CHPABOYHOM
npuioxenun 1.

1. OBIIME MOJIOKEHUS

1.1. YaenpHyI0 KacaTeIbHYIO CHUTy MOPO3HOTO ITyYEHHS OTPEIEIIIOT KaK OTHOIICHNE N3MEPEHHON
NP UCTBITAaHUSIX Ha CHENHAIBHBIX YCTAaHOBKAX MaKCHMAalbHONH KacaTeNbHOW CHIBI MOPO3HOTO



MydeHus1, JeHicTByromeld Ha oOpaser (yHaaMeHTa, K ero OOKOBOW MOBEPXHOCTH, HaxoIsiielcs B
MPOMEP3AIOLIEM IPYHTE.

VYV aenpHy0 KacaTeNbHYI0 CUIIy MOPO3HOTO ITy4EeHUS ONPEAEISIOT B IEIIX:
Ha3Ha4YeHUs TTyOMHBI 3JI05KEHUs U BbIOOpa THIa QyHAaMEHTOB 34aHUH U COOPY)KEHHH;

pa3pa60TKH MepOHpI/IHTI/Iﬁ, YMEHbIIAKOMNUX CWIBbL U ,ue(bopMauMM MOPO3HOI'0 MmydceHUusA U
HCKIIIOYA0IIUX BO3MOKHOCTD IOSABJIICHUA HEAOILYCTUMBIX Lle(l)OpMaIII/Iﬁ OCHOBaHUH U (byH,HaMeHTOB.

1.2. MakcuManbHble KacaTelbHbIE CHIIBI MOPO3HOTO MyYEHHs ONPEEISIIOT HE MEHEee YeM JUIsl JBYX
OJIMHAKOBBIX 00pa31oB (yH/IaMEHTa Ha MCIBITATENILHBIX YCTAHOBKAX, PACIIONOKEHHbIX Ha IUIOLIA/IKaXx,
OYMIICHHBIX B TEYCHUE BCETO IIEPHUOJia UCTIBITAHUH OT PACTUTENBEHOTO IIOKPOBA U CHETa Ha PACCTOSIHUM
(B pamuyce) He MeHee 2 M OT OOKOBOIA MOBEPXHOCTH 0Opasia (GyHaamMeHra.

1.3. 3a MmaxkcuMalbHYIO KacaTelbHYI0 CHJIY MOPO3HOTO ITy4eHHUs IPHHUMAIOT HauOoJblIee
3HaYEHHE, MTOJYUYCHHOE B Pe3yJIbTaTe UCTIBITaHNI 00pa3LoB (yHIaMeHTa.

1.4.MecTa pacnosoXeHHs! UCTIBITATeJIbHBIX YCTAHOBOK HA3HAYAIOT B IIPOrpaMMe MCCIIEAOBaHUH Ha
OCHOBE HHXKCHEPHO-TCOJOTMYECKOM CBEMKM B 3aBUCHUMOCTU OT HHXXEHEPHO-TEOJIOTHYECKUX,
THAPOTCONIOTHYECKUX M TeOKPUOIIOTHYeCKHUX (B palloHaX paclmpOCTPaHCHHS BEYHOMEP3JIBIX IPYHTOB)
YCIOBUH C y4eToM (DaKkTOpOB, BIHUSIOIIMX HA MPOLECCHl MOPO3HOTO MyYeHUsS] TPyHTa (HOJIOXKEHHE
YPOBHS TMON3EMHbBIX BOJ, HAMYKME OOBOIHCHHBIX YYaCTKOB M T.I.), © PA3MELICHUS CYIICCTBYIOLIUX H
MIPOEKTUPYEMBIX 31aHUNA U COOPYKEHUI.

1.5. PeSyﬂLTaTI)I IIOJICBBIX onpeaeHeHHﬁ YACJIbHBIX KAaCaTCJIbHbBIX CUJI MOPO3HOI'O IMMyUCHUA JTOJIKHBL
COIIPOBOXKAATHCA AAaHHBIMHM O MECTC MNPOBCACHUSA HCHLITaHHfI, OIMMMCAHUEM TPYHTOB U HX (l)I/ISI/IKO-

MCXAaHUYCCKUMH XaP&XTCPUCTUKAMM, a TaKXKE JaHHBIMU O FHy6I/IH€ CC30HHOI'O TIMPOMEp3aHus-
OTTauBaHMA.

2. TIPUBOPBI U OBOPY/IOBAHUE

2.1. B cocraB yCTaHOBKM AJisl ONpENENICHNS] YACIbHBIX 3HAUYEHHH KacaTelbHBIX CHJI MOPO3HOTO
My4eHHs JOJDKHBI BXOUTh!

obpasen hyHIaMeHTA:

AHKEPHOE YCTPOMCTBO (C IEHTPATBHBIM aHKEPOM, C AaHKEPHBIMH CBAsSMH);

CHJIOM3MEPHUTEIBHOE YCTPOMCTBO (IIAPUKOBBIA WHIWKATOP, TEH30METPHUUYCCKHI ITHHAMOMETD C
3aMKCHIBAOIINM YCTPONUCTBOM H JIp.);

nprOOpPbI VIS M3MEPEHUs PA3MEPOB OTIIEYATKOB HA BEPXHEH IJIACTHHE IAPUKOBOTO MHAMKATOPA
(orcuernbiii Mukpockon MITB-2, iyna Iosbau u ap.).

[puHUMTIHATBHBIE CXeMbl YCTAHOBOK IPHBE/ICHBI B PEKOMEHyEMOM MPHI0KEHHN 2. KOHCTPYKLIUS
LIAPUKOBOTO MHIUKATOPA - B PEKOMEH/IyeMOM MPHIOKEHUH 3.

Ipumeuanue. JlomycKaeTcs MCIOIb30BATh IPYKMHHBIE JUHAMOMETDPBI IIPU JKECTKOCTH IIPY>KHHEI
nuHamomenTpa He meree 0,05 MH/mm (5,0Tc/Mm).

2.2.KOHCTPYKIUS YCTAHOBKH J0JDKHA 00CCIICYMBATE!
HETOIBU)KHOCTh AHKEPHO TSATH MJIH CHCTEMBI YITIOPHBIX OAIOK B TEYEHHE [TEPHO/Ia UCTIBITAHHIA;

[CHTPUPOBAHHYIO  Tiepefady  ycwids — (KacarelmbHOW  CHIIBI  MOPO3HOTO — TydYCHHS) Ha
CHJIOM3MEPHUTEIBHOE YCTPOHCTBO.



2.3. IIpubopsl i1 U3MEpPEHHS Pa3MEPOB OTIICUYATKOB JODKHBI 00CCIICUNBATh U3MEPEHHUE TTTYOUHBI
oTeyvatka ¢ nmorpemHocteio He 6onee 0,01mm, a quamerpa otrnevarka - He 6onee 0,1mm.

2.4. (bpazen GpyHIaMeHTa M3rOTABIMBAIOT B BHJE KEI€300€TOHHOW CTOWKM KBaJpaTHOI'O CEUCHMS
20X20u 30X30 cM. Pazmepsl onepeyHoro ceueHus ¥ JUIMHY 00paslia OnpeessioT B 3aBUCUMOCTH OT
BUJIa TPYHTA CJIOSI CE30HHOT'O IIPOMEP3aHMsA-OTTauBaHHsI ¥ TJIyOUHBI €ro IPpOMep3aHusl.

IIpumeuanus:

1. B cneumanbHbIX CilydasiX, ONpeAe’IeHHbIX NPOrpaMMOM HMCIBITAaHHUM, JOITYCKAEeTCsl M3rOTOBIAThH
o0pa3upbl pyHAAMEHTA U3 IPYTUX MaTepUajoB (IepeBo, METAILI U IP.) U OAPYTroi GOpMBI.

2. Ilpy npuMeHEeHMH aHKEPHOTO YCTPOWCTBA C IEHTPAJbHOW TArod oOpaser NOJKEH HMEThb
CKBO3HOE OCEBOE OTBEPCTHE AMAMETPOM, IpeBbIlIatomuM Ha 10 MM auameTp aHKEpHOH TATH.

3. JlomyckaeTcsi MpUMEHEHNE B KauecTBe 00pa3loB (hyHAaMeHTa KEIe300€TOHHBIX CBaM.

2.5. Bce KOHCTPYKILMH YCTAHOBKHM JOJDKHBI OBITh pacCUMTaHbl Ha HarpysKy, HPEBBIIIAIONIYIO HA
50% mnpennonaraemMyro KacaTelbHYIO CHIIy MOPO3HOI'O ITy4EHHs, OIpElesieMyl0 IO YyKa3aHUsM
PEKOMEHyeMOro pHIoKeHus 4.

2.6. I/I3M€pI/ITeHLHLIC l'IpI/I60pI>I JOJIKHBI OBITH 3allIICHBI OT HCHOCPEACTBEHHOI'O BOSHGﬁCTBI/Iﬂ
COJIHCYHBIX nyqeﬁ, CUJIBHOT'O BE€Tpa, aTMOC(l)epHI)IX 0CagKOB U CHCXKHBIX 3aHOCOB.

3. IIOAI'OTOBKA K UCIIBITAHUAM

3.1. Tlocie MOHTaXka AHKEPHOrO YCTPOMCTBA B KOTJIOBaH (CKBAXHHY, LIypd) MHOTPYyKAKOT
BEpTHKAJIbHO oOpasern QyHOaMeHTa Ha TIIyOuWHY, paBHYI0 HOPMAaTHBHOM TJIyOMHE CE30HHOTO
HpoMep3aHus-0TTauBaHus. Bepx oOpasna JOKeH BBICTYNAaTh HajJ HMOBEPXHOCTHIO TPYHTA HE MEHee
yem Ha 0,5 M. OOpaTHyro 3acChIIIKy KOTJOBaHa CJIEAYET BBINOJHATH C MOCJIOWHBIM TpamMOOBaHHEM
rpyHTa ciosiMu BeicoTol He 6osee 0,1m.

IIpumeuanue. B pailioHax pacnpoCTpaHEHUs BEUHOMEP3JNBIX IPYHTOB CPOKUM MOHTaXa yCTAHOBKU
JOJDKHBI OBITH Ha3HAYEHBI M3 YCJIOBHSI OOECIEYEHHsS CMEp3aHusl HIDKHHX KOHIIOB aHKEPHBIX CBall C
BEYHOMEP3JBIM IPYHTOM OCHOBAHHMS J0 Hadaja CE30HHOTO MPOMEpP3aHus TPyHTA.

3.2. Bepx obOpasua ¢yHmameHTa HEOOXOIMMO BBIPOBHSTH XKECTKAM IIEMEHTHBIM pacTBOpoM. B
cily4ae MPUMEHEHUS aHKEPHOTO YCTPONCTBA C LIEHTPAJILHOM TATOM 3a30p MEXAY TATOM U LEHTPaIbHBIM
oTBepcTHEM B 00pasie CleayeT 3amojHATh CMa3Kkoil (Hampumep, COJHUAOJIOM, TEXHUYECKHM
BasenuHoM). He nomyckaercs nomnaganue B 3a30p [EMEHTHOTO PacTBOPA.

3.3. YcTaHOBKY CHIION3MEPHUTEIILHBIX IPHOOPOB CIIeAyeT MPOM3BOANTH He paHee ueM yepe3 10 nueit
rociie norpyxenust oopasua gynaamenra. [Ipu aToM 10mKHO OBITH 0OECTICUEHO TIIOTHOE NPUMBIKAHUE
npudopa kK 00pasiy ¥ aHKEpPHOMY YCTPOHCTBY.

3.4.Tlocne MOHTaXa yCTAaHOBKH MPOMU3BOIST HUBEIMPOBAHUE OTMETKH Bepxa oOpa3ua (yHraMeHTa
(oTHOCHTENBHO GIIDKANIIErO perepa), a TAKKE OTMETOK BepXa aHKEPHBIX CBail - B CTy4ae MPUMEHEHHS

JIByXaHKEPHOTO YCTPONCTBA.

3.5. Bce paboThl MO MOHTaXy YCTaHOBKM JOJDKHBI OBITH BBINOJHEHBI IO Hadana NpOMEp3aHHs
rpyHTa (B IEPHOJ MOJOXKHUTEIBHBIX TEMIIEPATYD BO3AYXa).

4. IPOBEJEHUE UCTIBITAHUA

4.1. CusTre TIOKa3aHUI JUHAMOMETPOB C 3alMCHIBAIOIIAM YCTPOHUCTBOM WM M3MEpPEHUE TITyOUHBI
OTIEYAaTKOB HAa BEPXHEil IUIACTUHE IAPUKOBOTO MHAMKATOPA MPOU3BOIAT MOCJIE MPOMEP3aHusi TPyHTA



Ha BCHO I‘J'Iy6I/IHy CC30HHOI'O MPOMEP3aHUA-OTTauBaHUA.

IIpumeuanus:

1. IIpx OTCYTCTBUM 3aIMCBHIBAIOIIETO YCTPOMCTBA MOKa3aHHs AWMHAMOMETPOB CJIEAYET CHUMAaTh HE
pesxe pasa B 7 iHel ¢ Hayaja MpOMEp3aHust TPyHTa.

2. IIpu neMOHTaXe IIapUKOBOTO MHIMKATOpa raiika M KOHTpPraika JOJDKHBI OBITH OTBEPHYTHI IPU
HOMOIIH BYX IaCUHBIX KITIOUYCH (C MPHIOKEHHEM BCTPEUHBIX MOMEHTOB BPAILCHHUS) [JIsl HCKITFOUCHUS

CABUTA JIACTUHBI MHAUKATOPAa OTHOCUTECJILHO HIAPUKOB.

3. Jlomyckaercst u3MEpATh AMAMETPhI OTIIEYaTKOB HA BEPXHEH IJIACTHHE IIAPUKOBOTO MHANKATOpA.
[Tpu snnuncoBunHOM GopMe oTneyaTka U3MEPSIOT MEHBLINI €ro THaMeTp.

4.2. Tlepen cHATHEM IIOKa3aHUH CHJIOW3MEPHUTENILHBIX YCTPOWCTB JIOJDKHO OBITH MPOM3BEICHO
HHUBEJIMPOBaHUE OTMETOK Bepxa oOpasna (yHIaMeHTa M Bepxa aHKepHBIX cBall. JlomycThMble
PacxXoXXICHUsI ¢ OTMETKOW, ONpENeNICHHON II0Ciie MOHTa)XKa YCTaHOBKH, cocTaBisiior: +10 MM - mpu

TaJIbIX 'PYHTaX OCHOBAHUS U +6 MM - IpyU BEYHOMEP3JIbIX I'PYHTAX OCHOBAHUA.

4.3. PeSyﬂLTaTI)I I/I3M€peHHﬁ Ppa3MEpOB OTIICHYATKOB U IMMOKAa3aHUA TUHAMOMETPOB 3aHOCAT B KypHaJI,
(1)0pMa KOTOPOI'O MpUBECJICHA B PECKOMCHAYCMOM MNPUITOKCHUU 5.

5. OBPABOTKA PE3YJIbTATOB

VieNbHyH0 KacaTesbHyI0 CHILy MOpPO3HOTO mydenus Lfh, MIla (krc/cm 2), BBIYHCIISIIOT 110 (hOopMyJIe

_F+G
Cultk (1)

rme F - wmakcuMambHas KacarelbHas CHJIA MOPO3HOTO IYYCHHsI, 3aperHCTPUPOBAHHAS
HoKasaHusaMu npudopos, MH (krc);

Th

U - mepuMeTp TIOTEPEeYHOTo ceueHus obpasna GyHmamenTa, M (cMm);
d; - ry6una ce30HHOTO IpOMep3aHus (OTTaMBAHMA) IPYHTA, M (CM);
G - Bec obpasna pynmamenra, MH (krc).

[pumeuanne. B ciaydae mpuMeHEHHs MApHUKOBOTO HHAKKaTopa cwty F , MH (krc), BBIYuCIAIOT 110
dhopmyie

F @

'I'I
I
= Mw

rae F (i =1, 2, 3) cusl, MH (krc), paccuuTaHHEIE 10 Pa3MePaM KaX/IO0ro U3 TPEX OTIEYATKOB IO
(dopmynam:

TIpy onpesiesienun | 1o riryOune oTneyaTka

F =mH,d;;D; 3)

npu onpesenenuy F mo amamerpy ornedarka



F =mH,D(D-yD?-D%i)/2 )

rae H, - TBepmocTs MeTanIa BepXHel mIacTHHB HHAMKaTopa, MH/MM 2 (xre/vum %);
D - numamerp mapuka, Mum;

dt i - INIyOMHA OTIEYaTKa i-ro MapuKa, MM;
D, - amametp oTmeuaTka i-ro mapuka, MM.

MMPUJIOXKEHHUE 1
CrpaBouHoe

MNOsSICHEHUSA TEPMHUHOB, TIPUMEHSEMbBIX B HACTOSIIIEM CTAHJAPTE

Mopo3Hoe mydeHne TPyHTa - YBEeIWIeHHe 00beMa BIQXKHOTO TPYHTA IPH 3aMEP3aHUH B HEM BOJIHI,
MpUBOAIIEE K TOABEMY CIIOS IPOMEP3AIOIIEeTo TPYHTA.

KacarenpbHast cwia MOpPO3HOTO TIydeHHWsS - CWIa, JEHCTByIOmas B TIpolecce ToabeMa

MPOMEP3AIOIIEeTo TPYHTa BAOIH OOKOBOIT MOBEPXHOCTH (PyHIaMEHTa, 00YCIOBICHHAS COMIPOTHBICHUEM
CMEp3aHus U TPEHHS €0 C MIPOMEP3aAIONIIM IPYHTOM.

VnaenpHOE 3HAYEHHE KacaTEIbHOM CHIIBI MOPO3HOTO IIYUYCHHA - KacaTClibHad Cujla IIy4CHUA,

OTHECCHHAs K IUTOM[aaN OOKOBOW TOBEPXHOCTH (pyHIAMEHTa, KOHTAKTHPYIOUIEH C IPOMEp3aroIinM
TPYHTOM.

MMPUJIOXXEHUE 2
Pexomenayemoe

CxeMbl YCTAaHOBOK ISl OIIPEICJICHUSA YACJIBbHBIX KACATECJIbHBIX CHJI MOPO3HOT0O IMyYCHUS

YcTaHOBKA ¢ HEHTPAJIBLHBIM AaHKEPOM
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YcraHoBKa ¢ AHKEPHBIMHA CBasiMHU



’ MW;FW/N@ AT W/M/
|

1|1 I
.U 1
.JJY_

1 - oOpasen pyHAaMeHTa; 2 - CHIOM3MEPHUTEIBHOE YCTPOICTBO; 3 - aHKepHas Tira; 4 - aHkepHas
cBast; 5 - aHKepHas IKTa; 6 - cucTeMa yrmopHbIX 0aloK; 7 - MOAOLIBA CJIOS CE30HHOTO IPOMEp3aHHs-
OTTaWBaHUs IPYHTA; 8 - aHKepHas Tsra ¢ JOMacTsAMHU (1711 paiiOHOB pacpOCTPAHECHHS BEYHOMEP3IIBIX

TPYHTOB)
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MMPUJIOXKEHUE 3
Pexomennyemoe

PexoMeHnaanuu mo u3roToBJIeHUIO HIAPpUKOBOI'o HHAUKATOPA

[IapukoBBIA MHANKATOP (CM. YepT. 2) COCTOUT W3 ABYX CTANBHBIX IIIACTHH, MEXIy KOTOPHIMH B

cenapaTope PacIoJIOKEHbI TP IIAPUKA M3 BHICOKOIPOYHOM cTaiy (IAapUKU IMOAMHUIHUKOB - 10 TOCT
3722-81).

CxeMa IIapHKOBOI0 HHANKATOPA
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1 - oOpasen ¢pyHnameHTa; 2 - IIIACTHHBI HHAMKATOPA,; 3 - Cenaparop ¢ lapukami; 4 - aHKepHas
Tsra; 5 -raiika v KOHTpraiika; 6 - maiiba (IOJMATUICHOBAsI IPOKIAIKA)

Yepr. 2
Jtst pUKCALMH OJOKEHUS IIAPUKOB B HUXKHEH [UIACTUHE YCTPAMBAIOT TPH JIYHKH, PACIIOIOKEHHBIE
B BEpIIMHAX PABHOCTOPOHHETO TPEYrOJbHUKA, LEHTP KOTOPOrO [OJDKEH COBIAJATh C LEHTPOM
IUTaCTHHBI. IIpH 3TOM pacCTOSHUE OT LEHTPa JIYHKH IO Kpas IUIACTHHBI HOJDKHO ObITh He MeHee 2D
(D - nmamertp mapuka).

BerHﬂﬂ Ij1aCTUHa CO CTOPOHBI, 06paHIeHH01>i K ITapuKaM, JOJIKHA OBITH OTHIJII/I(I)OBaHa.

I[.]'IS[ I/I3M€pI/ITeHLHOﬁ YCTaHOBKU C OJHUM QaHKEPOM IUIACTUHBI JAOJLKHBI HWMETH LCHTPAJIbLHOC
OTBCPCTUC IJId NIPOITyCKa aHKepHOﬁ TAT'H.



Pa3zMeps! m1acTHH M MIAPUKOB B 3aBUCUMOCTU OT 3HAYEHHs IPEIojiaracMoi KacaTelbHON CHIIBI
MOPO3HOTO ITy4YeHHUs], IeHCTBYIOIEeH Ha oOpa3en (pyHIaMeHTa, pruBeieHbI B Ta0i. 1.

3HaueHHe TBEPAOCTHU CTAIH HB BerHeﬁ ITUTACTUHBI YCTAHABJIMBAIOT UCHIBITAHUEM 110 METOJUKE CT

C3OB 468-77c ncnosnp30BaHUEM IIApUKa JAUAMETPOM, PAaBHBIM JHAMETPy ILApUKOB, IPHUMEHIEMBIX B
MHJUKATOPEe, U HAHOCAT Ha IulacTuHy. [lomydeHHOe 3HaUeHHEe JOIDKHO HaXOMUThes B npenenax 1,0-2,5

kH/vm (100-250krc/mMm 2).

IIpu cOopke W yCTaHOBKE IIAPUKOBOTO HHIUKATOpA BCE €ro JETAlld JOJDKHBI OBITH IOKPBITHI
KOHCEPBAIIMIOHHON CMa3KOM.

Tabmuma 1
[pennonaraemas KacateabHast Pasmepsl MapruKOBOTO HHANKATOPA
cHIa
Mopo3Horo mydenust, MH (tc) Pasmepsl Tonmma I'nyouna Nuamerp
TUTACTHH B a JIYHKH B IIAPUKOB,
UIaHe, CM TUTACTHH, HIDKHCH MM
MM TIACTHHE, MM
F. <0,1(10) 16x16 10 3 10
0,1 (10x F, <0,2 (20) 16x16 14 4,5 14
0,2 (20x F, <0,4 (40) 20x20 18 6 18

IMpumeuanue. J[namMeTpsl MAPUKOB MOTYT OTJIMYATHCS OT yKa3aHHBIX B Tabmuie Ha + 10%,Ho B
Ka)X/IOM WHANKATOPE JOJDKHBI OBITH paBHBIMU MEXTy COOOH.

[MPUJIOXKEHME 4
Pexomenayemoe

Onpeuenenne nmpeanmoJiaraeMbIX KacaTeJbHbIX CUJI MOPO3HOTO ITYYCHUSA TPYHTA

3HaueHUe IIPEANONaraeMoil KacaTeqbHOHW CHJIBI MOPO3HOro mydenus rpynrta Fp, MH (krc),

BBIYUCIIAIOT 10 popmyJie
Fi = Timudi Ky, )

rae Ty - yaenbHas kacarteiibHas cuiia MOpo3Horo myueHws, MITa (krc/cm 2), NpUHAMAaeMasi 1o
TalI. 2;
d; - HOpMaTHBHas rTyOHMHA CE30HHOTO IPOMEP3aHHA-OTTAHBAHMS TPYHTA, M (CM);
U - mepuMeTp TIOMepeyHOro ceueHus obpasna GyHmamenta, M (cm);
Ky - k03 duument, npuHUMaeMblii B 3aBUCUMOCTH OT MaTepuasa o0pasia (pyH1aMeHTa, paBHbIiL:
s 6erona - 1,0;
s pepesa - 0,9;

g Metasuia - 0,8.

Tabmuua 2

| |y,H€J'ILHI)I€ KaCaTCJIbHbIC CHJIBI M0p03HOF0|




BCYHOMCP3JIbIX 'PYHTOB.

Ipyntst nyaernst T, MITa (kre/em 2 ), nipu rny6ume
CE30HHOTO MPOMEP3aHUSI-OTTAUBAHUS, M
1o 1,5 10 2,5 boiee 2,5
1. IIsiieBaTo-rIMHKCTBIC NpH Mokasarene Tekyyectu | 0,11 (1,1) 0,09 (0,9) 0,07 (0,7)
[, >0,5
0,13 (1,3) 0,11 (1,2) 0,09 (0,9)
MECKU MEJIKHE U MbLJIEBATHIC [IPU CTENEHH BIaXHOCTH
S, >0,95
2. Ipepato-rmuuuctsie npu 0,25< || <0,5; 0,09 (0,9) 0,07 (0,7) 0,055 (0,55)
0,1 (1,0) 0,09 (0,9) 0,07 (0,7)
MECKH MeJIKKE U mbiieBathie pu 0,8< S, <0,95;
KPYIHOOOJIOMOYHBIE C 3amojHuTeNeM (MbLIeBATO-
TJIMHUCTBIM, MeJiKonecuanbiM) Gosee 30%
3. ITsreBato-raunucteie npu || <0,25; 0,07 (0,7) | 0,055 (0,55) | 0,04 (0,4)
0,08 (0,8) 0,07 (0,7) 0,05 (0,5)
MECKH MeJIKKE U mbiieBathie pu 0,6< S, <0,8;
KPYIHOOOJIOMOYHBIE C 3amojiHuTeNeM (MbLIeBaTO-
TIIMHUCTBIM, MesikoniecyanbiM) ot 10 1o 30%
IIpumevanne. B 3Hamenarene maHbl 3HaYeHUs LUfp I palOHOB  pacmpoOCTpaHEHUS

([epBast cTpanuLa KypHaa)

Opranu3zauus

MMPUJIOXKEHHUE 5

Pexomennyemoe

Kypunaa Ne
M0JIEBOT0 ONpe/eeHHsl YAeIbHbIX KacaTeJbHbIX CHJI MOPO3HOI0 My4eHus!

ITyHkT

OOBeKT

HUcnpitatenbHas ycranoBka Ne

I[aTa MOHTAa’>Ka YCTaHOBKH

JlaTta okOHYaHUS UCTIBITAHHI

O6pazen pynnamenra Ne

Marepuan obpasua

Pazmepsr obpasia

Bec o0Opasua

I'myOuna norpysxenus odpasua

Bepxa obpasia

BEpXa aHKEepOB

AOCOIIOTHEIE OTMETKHU:




HopwmaruBHas riryOnHa ce30HHOTO
POMEP3aHUS-OTTauBAHUS

OnucaHue rpyHTOBBIX YCIOBHH

[puGops! (THO 1 HOMEp) IUIs U3MEPEHHUsI KacaTeIbHBIX CHJI MOPO3HOTO My4YeHHs! (IS IAPUKOBOTO

MH/IMKATOPA - TBEPAOCTH CTany BepxHeii mmactuusl Hy | mmamerp mapnkos).



Cxema pasMelmieHusl YCTAHOBKH IJIA HCIBITAHNIH

(Mocnenyrouye CTPaHULBI KypHAIIA)

OObekT Hcnbitanue Ne Crp.
IMoxa- Iepu- Imy- Bec Cuna | F +G| Ynensnas [pu-
3aHuss | Pa3Mephl OTIEYaTKOB NIAPUKOBOTO WHIUKATOPA | METp OuHa obpasuma | F, , MH | xacatenbHast Meua-
pubo- oOpasia | morpy- ¢bynma- | MH | (krc) | cuma HUC
pos byuma- | xeHus MEHTa (xrc) MOPO3HOT'O
IS MEHTa obopaza | G . MH Ty4eHust
u3Me- u, df ,
Hara | peauss | Inybuna ornedarka | Jluamerp otmedartka | m(cwm) M(cm) (krc) = F+G
CHJIBI d, MM D, MM ud
MOpO3-
HOTO 1-i 2-ii 3-it 1-i 2-i 3-it MIla
myde- | orme- | orme- | orme- | orme- | orme- | orme- (krefem 2 )
HUS 4yaro | 4aro | 4arto | 4ato | 4ato | 4aTo
K K K K K K
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

OTBETCTBEHHBIH UCIIOJIIHUTEND
(1O/DKHOCTD, MOANNCH, HHALIMAIBI, (aMuIIKs)

HaoOmomaremn: 1.

(1OIDKHOCTD, MOANNCH, HHALIAAIBI, (aMIIIKs)




COJIEP’KAHUE

1. OBLIUE [T1OJIOJKEHUA

2. [IPUFOPbI 1 OFOPY]OBAHUE

3. [IOQI'OTOBKA K UCIIBITAHUAM

4. [IPOBEJJEHUE UCIILITAHUM

5. OFPABOTKA PE3YVJIPTATOB

IIPUJIOJKEHUE 1 (cnpasounoe). I[IOACHEHHUA TEPMHHOB, I[IPUMEHAEMbIX B
HACTOAUEM CTAH/IAPTE

IIPUJIOJKEHUE 2 (pexomendyemoe). Cxembi YCMAHOBOK Olisl  ORpeOeNeHuss YOelbHbiX
KACAMENbHbIX CU MOPOZHO2O NYyUeHUs]

Yemanoska ¢ yenmpanonvim ankepom

Yemanoesxa ¢ ankepuvimu ceasmu

IIPUJIOJKEHUE 3 Pexomendyemoe (pexomenOayuu). no uzeomosieHulo wapukxo8020 UHOUKAmMopa

Cxema wapuxoo2o uHOuUKamopa

HIPUJIOJKEHUE 4 (pexomendyemoe). Onpedenienue npeonoiazaemvlx KACAmMenibHblX —CUlL

MOPO3HO20 NYUEHUsL 2DYHMA
IIPUJIO)KEHUE 5 (pexomendyemoe).



