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PexoMeHAOBAHO K H3DAHHIO pelleHHeM THApPOTexHuueckoll cexknuu HTC BHHHU
BQATEO.

PexoMenRauuy Mo MNpOSKTHPOBAHHIO ¥ CTPOHTENLCTBY NJOTHH H3 TPYHTOBHBIX Ma-
TepHAJOB HJIs NPOH3BOACTBEHHOTO H NHTLEBOTO BONOCHab)KeHusA B yciaoBuax Kpafinero
CesBepa ¥ Beunol Mepanorel. M., Crpoftusnmar, 1976. 112 c. (Bcecows Hayd.-Hecaen.
HH-T BOJAOCHaGXKeHHs, KaHaJH3auHH, TFHIPOTEXH. COOPYXKEHHMH H HHKEHEPHOH TFHAPO-
reonorux ['occrpoa CCCP BHUM BOITEO).

PexoMeHnnaunu pa3pabGorTaHs B HOMOIL BPOEKTHPOBIMHKEM H CTPOHTEAAM IPYHTO-
BBEIX IIIOTHH, NpPeNHasHAUEHHBIX IAJS CO3LAHHS BOJOXDaHHJHIL NPOM3BOLCTBEHHONO H
IUTHEBOro BoAOcHaOXKeHHs B palloHax pacnpoCTpaHeRHS BedHoH Mepa3foTe! Ha Kpafimem
Cesepe. B PekoMenmauusix paccMaTPHBAIOTCS OCHOBHBIE OCOUGEHHOCTH H3bICKaHHH, Hpo-
eKTHPOBAHHS, CTPOHTENBCTBZ M SKCIJAYaTanHH 3THX NJIOTHH, OTJHUYZIOHUIHE HX OT
NJOTHH 30HRE YMEPeHHOT0O Ki¥MaTa.

3HauYuTeNbHOE MECTO OTEBEAEHO HIJOKEHHI) HMEMHIHXCH MEeTOLOB pacuyera TeMlle-
BATYDPHOTO pexHMa AHa B OGeperoB BOAOXPaHHJMIN, Tejla M OCHOBAaHKS TJIOTHH, a Tak-
Ke mpolecca NPOMODPaKHBAHHSI HEHTPAJbHBIX 30H NJOTHH Mep3JIoTO THMAa ¢ NOMOILLIO
BO3LYLIHEIX 3aMOPaKHBAaIOLIHX CHCTEM, HOJYYHBUIRX 3HaYHTEJbHOE PpacnpocTpaHeHue.
[TpuBejieHsl pe3VJAbLTATH pacuetra Ha IBM TemMnepaTypHoOro pexnMa HeQHIALTPYIOUIHX
TPYHTOBEIX NJIOTHH.

PekoMeHRAIEA COCTaBJEHL Ha OCHOBE aHanu3a H O06GOGINEEHS ONBITA CTPOHTENL-
CTBa M SKCIAYaTaIHH IFPYHTOBBIX HJI0THH Ha Cebepe.

TaGa. 14, puc. 49.
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NPEJUCIOBHE

B PexoMeHnmanusx pacCMOTPEHB BONPOCH BO3BEIEHHS MO-
CTOSIHHBIX TPYHTOBBIX IJIOTHH THAPOY3JIOB, BO3BOLUMBIX JLJIsi
NUTHEBOTO W NPOM3BOJLCTBEHHOTO BOLOCHAGXKEHHS, T. €. Mepa-
JIBIX TJIOTHH, NpeHa3HaueHHBIX K 3KCIJIYyaTalluy NPH IOCTOSH-
HOM MOAIEepXKAaHUK MPOTHBOMUILTPANHOHHOTO 3JEMEHTa IJIO-
THHEI ¥ €r0 OCHOBAHHSI B MEP3JIOM COCTOSIHHH, a TaKkKe CIelH-
tduueckre Bompockl Bo3Benenus Ha Kpafinem CeBepe NJIOTHH
TaJOro THIIA.

Kpynusle rHApOY3JIEl 3HEPreTHUECKOr0 HA3HAUEHHSI H Bpe-
MEHHbIE ¥ MEPHONMYECKH JeHCTBYIOMIHE IJIOTHHH (HamMOmH),
IpefHa3HaueHHBle [/ JHMAHHOTO OpOLICHHS, 3aTONJEHHS
IpaxkKHbIX MOJHUTOHOB M BDEMEHHBIX BOH03a00pOB, He paccMar-
PHUBAIOTCA.

Pexomennannu paspaboransl gabopaTopHell THAPOTEXHIYUe-
ckux coopyxkenn#i uueruryra BOOAIEO (rauaupaTs TexH. HAyK
B. Y. Turosa, I0. M. Csarees, nuxerepnt W. C. Kieiin,
M. C. Pojosanckas, ct. texs. JI. M. JKypkoBa) mpu yuyacTuu
Mep3JI0TEOH reoTexHHUecKoH sabopaTtopun Kpacrospckoro mno-
JUTeXHNYeCKOro MHCTHTYTa (Kamza. TexH. Hayk I. H. Kysue-
10B).

Pexromenmanyu cocTaBJeHB C Y4eTOM ONBITA NPOEKTHPOBA-
HHsI, BO3BEIEHUST ¥ SKCIUIyaTally IJIOTHH B pafionax KpaiiHero
CeBepa, HAKOIUIEHHOTO HPOEKTHBIMH, CTPOUTENbLHEIMH M Hayd-
HO-HCCJIeIOBATENbCKUME opranuzanusiMu (FuaponpoexToM, ero
JlenuHrpagckum oTaeseHHeM, JanbCTpoRNpoekToM, SIKyTHH-
npoaamasoM, Buswoiiracerpoem, Xanraiiracerpoem, Hopunbckum
kom6unarom, BHHMHWI'om um. B. E. Beneneera u ero Cubup-
ckuM umuasom, Uucruryrom Mepsnorosegenust CO AH CCCP,
TFopbkoBcKHM H MOCKOBCKHM HHXKEHEPHO-CTPOHTEJNbHBIMH HH-
cruryramu, Cesepo-Boctounsim kommiekcisiv HHUW  AH
CCCP, KpacHosipckuMm [TpoMcTpOfHHHIIPDOCKTOM H IP.), H HTO-
TOB HIECTH BcecoiosHsIX KoH(epeHIHHE U COBeIaHU#A MO THAPO-
texuuke Kpafinero Cesepa n 11 MexznyHaponHOH KoH(epeHIIUH
1o MepsJoToBenenuio (dxyrex — 1973).

MHorre 1nosokKenusl peKoMeH Al OCHOBBIBAIOTCS HA JO-
CTHXKEHHSIX B 00/1aCTH HHKEHEPHOTO Mep3JIOTOBEJECHHUS M MeXa-
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HHKH Mep3JIEIX TPYHTOB, H3JIOKEHHHIX B TPYAax Wi.-Kopp. Aka-
nemun Hayk CCCP H. A, LlproBHua.

Ilpu cocraBiennn PexomeHpanufi HCIONb30BaHbl Pe3yJhTa-
TH HaTYPHOTO 0GCJEeJOBaHHS CTPOSILINXCS H KCIIYaTHPYeMbIX
TIIOTHH JJI BOJLOCHAOXeHHs1 B Pa3jH4HBIX paiionax Cepepa —
Ha UykoTke, B MaraznaHckoit o6aacth, fIkyrckoit ACCP, B paii-
one r. Hopnabcka, a Takxe KPYNHBIX NMJIOTHH BHiofickoi u
Xanrafickot I'DC.

YuTeHH TakXKe pe3yabTaTHl paGoT BEAYLIHX CIEUHAJHCTOB
MO CeBepHOMY mJIOTHHOCTPoeHHIO TT. I'. ®. Buanmosa, mpod.
I1. A. Borocaosckoro, JI. E. Benepuukosa, B. I'. TonpaTMana,
B. H. I'paununesckoro, B. B. 3uamenckoro, P. M. Kamenckoro,
I'. U. Kouenkosa, A. JI. Kysnenosa, H. H. Ilerpynnuesa,
B. C. Cysoposa, C. I'. IIsetkoBo#, |I'. C. Ilanpunal, I'. 5. Sn-
ny H Ip.

Ipu cocraBnennn Pexomenganufi HCNOJNB30BAH ONBIT HCCJIe-
IoBaHHA mepepaGoTKH GeperoB CeBepPHHIX O3ep H BOMOXPaHH-
aumy (C. B. Tomupauapo), moposnoro myduenust (5. A. Kpo-
HHK), Mopo3oG6oitHoro Tpemunoo6pasosannus (C. E. I'peunnien)
H pa3pabOTKH, XpaHEHHd, YKJAAaAKH TPYHTOB B INVIOTHHY
(10. H. Mbi3HHKOB).

Pexomenpanun no pacuery TemIO(QH3HYECKHX XapaKTepH-
CTHK I'PYHTOB COCTaBJIeHH 10 MaTepuaiam JI. T. Pomas.

CocraButesu ¢ 6J1ar0apHOCTBIO MPHHSJIM H Y4JH 3aMeua-
HHSl M NOXeJaHWs, NMOCTYNHBUIHE OT CJIEAYIOUIHX CrelHaJH-
croB: H. A. Bacunbesoii (BHMMI'EM), C. E. T'peunmena
(Bcernnreo), I1. M. Oyaunnua (ITpomanepronpoexr, MpkyTck),
npod. | K. A. Muxafnosa|, C. M. Muruna, A. H. TlwmoruHa
(BHUU BOATEO), B. A. Copokuna ([daascrpoitnpoekr, Ma-
ranan), B. C. Tumodeituyka (BHUWMUIIpozonoro), C. B. To-
mupauapo (CBKHHM CO AH CCCP, Marazaau), C. B. Boprt-
kesuua 1 H. A. Kpacuavnukosa (HHUC T'mpponpoexkra HM.
C. 1. )XKyka).

Bce 3aMeuaHHs] HHCTHTYT NMPOCHT HamnpaBJsTb 1O afpecy:
119048, MockBa, Komcomouabckuit mnpocnekr, 42 BHHU
BOATEO.




1. OBHIHE NOJIO)KEHHUA

1.1. Hacrosimue PexkoMeHZauuyu npexHasHaueHH AJIsI HC-
NOJIb30BAHHUS NPH NPOEKTHPOBAHHH H CTPOHTEJBCTBE 3€MJISTHHX
H KaMeHHO-3eMJSHHX IVIOTHH C HamopoM 10 25 M, BXOASILIHX
B COCTaB THAPOY3JOB NPOH3BOJACTBEHHOTO H NHTHEBOTO BOJO-
cna6xxenus pafionos Kpa#inero Cesepa.

1.2. TIpu npoeKTHPOBAaHHH IJIOTHH Ha ceBepe CIeAyeT YUH-
ThIBaTb TpeOGoBaHus caenyiouux riaas CHull:

«VHXXeHepHble M3BHICKAHHS [JIsi CTPOHTeNbCTBa. OCHOBHBIE
MOJIOXKEHHSI»;

«I'napoTexHuyeckHe coopyxeHHusi peunsle. OCHOBHHE NOJIO-
JKEeHHS NPOEKTHPOBAHHSAY;

«I1NOTHHE! H3 IPYHTOBHIX MaTEPHAJOBY;

«3eMJsiHbIE COOPYKEHHS».

1.3. MHXeHepHO-Te0JIOTHYECKHEe H3BICKAHHA M TI'eOTEeXKOH-
TPOJIb JOJIXKHBI TIPOH3BOJHTLCS C yUETOM:

a) PexomeHpanmuii 1o MeTOLHKE H3YYeHHS NOA3EMHHIX
JbJ0OB H KPHOTEHHOTO CTPOEHHS] MHOTOJIETHEMEP3JIHX TPYHTOB,
ITHUHHC, M., 1969.

6) PexoMeHJanuii Mo MeTOAMKE H3YyYEHHSI COJNH(JIIOKIHOH-
HBIX NPOLECCOB NPH HHXKeHepHbIX u3bicKanusx, [IHUHUHUC, M.,
1969.

B) PexoMennanufi no MeTOJHKe H3yYeHHS TePMOKapCTOBHIX
MpOLECCOB NPH HHXKEHEPHBIX H3BLICKAHHAX B 06J1aCTH MHOTIOJIET-
HeMmepaJanix ropaeix nopoa. THMHMHC, M., 1969.

r) PyxoBojcTBa Ho ompefe/eHHI0 QH3HUECKHX, TeIIO(HU3H-
YeCKHX H MeXaHHYEeCKHX XapaKTePHCTHK Mep3JHX IpyHTOB. M.,
Crponuspaar, 1973.

1.4. B Hactosmux PekoMeHmanusix paccMaTpPHBAlOTCS KOH-
CTPYKTHBHBIE, TEXHOJIOTHYECKHEe OCOGEHHOCTH H PacyeThl IVIOTHH
M3 TPYHTa H KaMHsd, 06yC/IOBJEHHbIE KINMAaTHYECKHMH, THADPO-
reOJIOTHYECKHMH H MEp3JIOTHBIMH 0COGEHHOCTSMH PaHOHOB
Kpaiinero CeBepa, KOTOpHle XapaKTepH3YIOTCS OTPHUATENbHOH
CPeLHeroJioBOH TEeMIEepPaTypoll BO3AyXa H BeYHOMEDP3JBIMH
rPYHTaMH B OCHOB@HHH.

1.5. PafioHs pacnpocTpaHeHHs] BEYHOMEP3JHX IPyHTOB MO-
IyT GBITb OXapaKTepH30BAHHI CJELYIONHMH OCOOEHHOCTSIMH:
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IJIMTeJIbHOM CYpOBOH 3MMOMH; GOJBIIMNM pasHooOpasHeM Mep3-
JIOTHHIX fIBJICHHH, BK/IIOYAIOLIMX: HACHIIEHHOCTb I'DYHTOB TeK-
CTypo0GpasyIoUuM JbJOM, YaCTO C KDYNHBIMH JIeJSHBIMH BKJIO-
ueHHSIMH; TEPMOKapCT; HaJelH; MOpPO30GOfHbEe TPEUHHH H
MOpO3HOe Ny4YeHHe; COJH(JIIOKLUHIO, TEepMONPOCaZOYHOCTb H
TepMoabpasuio; GOJIBIINM AHANAa30HOM INTyGHH CJIOSi CE30HHOrO
orrauBadas (ot 0,3—0,5 M npH HAJHYHH MOXOPACTHTEIBHOrO
NOKpoBa 70 3 M H GoJjiee B IPYHTaXx, HE NPHKPHTHX CHErOM HJIH
PACTHTEJbHOCTBIO) ; 3HAYHTEJbHOH CKOPOCTbIO BeTpa B cOYeTa-
HHY ¢ GOJIBIIHM KOJIHYECTBOM CHera M 4acTOH CMEHOH NOTOJHBIX
ycaoBHi B npHOpexXHbix paioHax Kpakirero Cesepa.

1.6. T'uaposiornyecknii pexkuM peK H pPyYbeB, HCHOJb3yEMBIX
JIsl co3faHus BojoxpaHuauil Ha Kpafinem Cesepe, oTiiHuaercs
CJIeYIOIUMH 0COGEHHOCTSIMH:

NPEHMYLIECTBEHHO IIOBEDXHOCTHHIM INHTaHHeM C GYpPHBIMH
MaBOJKAMH;

npoMep3aHHeM O JHa pPeK H PyubeB, YACTO CONPOBOXKAAI0-
H{HMCs lepeMep3aHHeM NOJAPYCA0BOro TaJlHKa;

3HAYHUTEJbHBIMH INOTEpPSIMH 00beMa BOJOXPAHHJHIA Ha
Jboo6pa3oBaHHe B NepHOA HauOboJbliero JAedHOHTAa BOABI
(TonmuHa JAbJA JOCTHraeT 2 M).

1.7. Co3paHue BOAOXPaHHJHIL BHOCHT CYLIECTBEHHBIE H3Me-
HEHHsS] B HPHPOAHBIE MEP3JIOTHHIE YCJIOBHSI JHA BOJAOXPAaHHJIH-
ma, ero GeperoB u HUXKHero Gbeda. DTH H3MEHEHHS MOTYT
CONMpPOBOXKAATbCA HapylIeHHEM YCTOHYHBOCTH OTTaHBaIOLIHX
GeperoB BOJAOXPAaHM/IHINA, BHITAHBAHHEM HOrpeGeHHBIX JbJOB,
BCIVIBIBAHHEM 3aTOIIEHHBIX Y4YaCTKOB PAaCTHTEJIBHOrO CJIOSl H
TOpHOB H Ap.

1.8. Ilpu npoeKTHpPOBaHHH I'PYHTOBBIX NJIOTHH CJEAYeT y4YH-
THBAaTb, YTO JJIHTENbHOE BO3JEeHCTBHE HH3KHX OTPHIATEJbHBIX
TEMIepaTyp yrpoKaeT Hy4yeHHeM TI'DYHTOB OCHOBaHHS y IIPH-
MBIKaHHH TMJOTHHBL K GOpTaMm H y ee MOJOIIBH, 06pa3oBaHHEM
MOpO306OAHBIX TPEeIHH B IVIOTHHe M B OeperoBbX NPHMBIKA-
HHSX, JHIIEHHBIX PaCTHTEJbHOTO IOKPOBAa, 06pa3oBaHHeM Ha-
Jelell B MeCTax BbIXOJa HA NOBEPXHOCTb BOAHI, QHJABTPYIOMIEH-
cq yepe3 COOPYXKEHHS H B 00XOA HX.

2. TPEBOBAHHSI K H3bICKAHHAM

2.1. O6beM H3BICKaHHH, HEOOXOAHUMBIX IJIsi pa3BelKH CTBO-
pa, KapbepoB TPYHTOB H MeCTOPOXK/JEHHH KaMHSI u AJs 060CHO-
BaHHSl NPOEKTHOTO 3afaHHs, NPEAYCMOTPEHHBIH JJs IJIOTHH
B paHOHAxX yMEepeHHOTo KJHMaTa, JOJKeH ObITb BBHINOJHEH NoJ-
HOCTbIO corjacHo Tpe6oBanusiMm raas CHull, ykasaHHBIX
B I 1.2
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2.2. Ilpu n3bICKaHHAX B CeBEPHLIX pafioHax, KpoMe TOrO,
JOJIZKHBI OBITh BBISIBJIEHBL:

H3MeHsonHecss GopMul JaHaumadra — coMHGIIOKIHOHHbIE
CKJIOHH H CKODOCTH HX ONOJI3aHHS, a TaKke H3MeHsSIoLHecs
ouepTaHHs OepPeroB TEPMOKapPCTOBLIX 03ep, HANPaBJIeHHUS H CKO-
POCTH HX MHTrpallHH;

PEXHM TPYHTOBBIX BOJ, — IOJMEP3JIOTHBIX, MeXMep3JOT-
HBEIX, HAIMeP3JIOTHHX H 0COGEHHOCTH HaJlefleo6pa3oBaHus;

paszieieHHe FOLOBOrO CJIOSI OCaJKOB Ha BHNAJAAIoIIHe B BUJE
JIOXKJs H CHera, po3n BeTPOB JUJISI TEIVIOTO H XOJIOJHOTO IepHO-
JIOB rofid, NPOJOJIKHTEJIbHOCTb H OBTOPSIEMOCTb MyPTH, TeMIe-
paTypa BO3AyXa H CKOPOCTH BeTpa B NHypry, NpPOXOJIKHTEJb-
HOCTb MOPO3HHIX EPHOJIOB H CKOPOCTH BETPA B 3TH IIEPHOIHL.

2.3. B cTBOpe MJIOTHHH H Ha NpHJeEraiouel TeppHTOPHH
JOJIXKHBI GBITH ONpEeeHBI:

a) MOIIHOCTb H XapaKTep PacnpOCTPAHEHHS BEYHOH Mep3-
JIOTHI, TeMIepaTypa rPyHTOB OCHOBAHHS IO TJyOHHH He MeHee
JIByX HanopoB, rJyGHHa 30HHI Ce30HHHIX KoJeGaHHH TeMmepa-
TYPH H TJIyOHHBl C€30HHOIO OTTAHBAHHS B PasHBIX TPYHTax H
YCJIOBHSIX;

6) MakcuMaJbHas rAay6HHA 3ajleraHHs NMOrpeGeHHHX JbAOB,
HX BUAH (KJAHHOBHAHBIA, IVIACTOBHIN), pa3Mephl H OPHEHTAIHA
Hau6oJiee KPYNHBIX H3 HHX B IUIaHe H B pa3pese BJOJb HAmop-
Horo ()poHTa IHApPOY3Ja H B 6eperoBbiX NPHMBIKaHHSX;

B) pa3Mephl H OYepPTaHHS NOJAPYCJIOBOIO TaJHKa H MX ce-
30HHBIE H3MEHEHHS;

T) cTemneHb TPEIIHHOBATOCTH KOPEHHHX CKaJbHHX NOPOJ, ee
H3MeHeHHs 1o IMyGHHe, XapaKTep HamJacTOBaHHS, YIVIH naje-
HHS H HanpaBJ/ieHHs NPOCTHPaHHs IJIACTOB, pa3Mephl TPELIHH,
HX HanpaBJIEHHA H COCTaB 3allOJIHHTEJIS,

1) JBJHCTOCTb H CyMMapHas BJaxXHOCTb (m. 1.3r) pHIXJBIX
HOPOJ OCHOBaHHS;

€) MOIIHOCTb M XapaKTep pacHpOCTPAHEHHS PAaCTHTEJbHOTO
CJIOS1 H APYTHX PAacTHTEJbHLIX OCTAaTKOB; pa3Mephl H XapaKrep
pPacHpOCTpaHEHMS! HEMEPEerHHBLIIHX OPraHHYECKHX BKJIOYEHHH;

3K) MPOSIBJEHHS MydYeHHs H MOPO306GOHHOro TPEIHHOO6pa30-
BAaHHUS B TPYHTAaX OCHOBaHMs BOGJHM3H CTBOPA H GeperoBhIX HpH-
MBIKaHHH NPOEKTHPYEMOH IVIOTHHHI;

3) TeMNepaTypHBLIH W JIeJOBH PEeXHM B BOJOTOKE, a TaKXKe
BOJBl H AHA OJH3JIeXKalIHX 03ep, HX Ce30HHbe H3MeHEeHHS;

H) HaJH4He, 0COGEHHOCTH SKCIJyaTallud H TeDMHUYECKHH pe-
JKHM CYIIeCTBYIOLUIHX THAPOTEXHHYECKHX H JPYTHX COOPYXKEHHH
B paiOHe NPOEKTHPYeMOro BOJAOXPaHHJHILA H B 30He €ro rui-
POTEPMHYECKOTO BJIHSIHHS.



2.4. MartepuaJibl H3bICKAaHHH KapbepOB NOJIKHBI COZEDKATH:

a) o6’beM 3amacoB, MOLIHOCTh MJACTA, IIyOHHY 3aJIeraHHs H
CTeneHb HEOZHOPOJHOCTH MO BBICOTE CJIOSI KaXKAOro u3 Heo6xo-
IHMBIX JJIs IVIOTHHH BHAOB IPYHTA, H3MEHEHHS CTENEeHH Heol-
HOPOLHOCTH IO Kapbepy B IJIaHe M COJepiKaHHe OPraHHYECKHX
Bel[ECTB;

6) 06BOJHEHHOCTb KapbepOB, BO3MOXHOCTb CTOKA H OTBOJA
MIOBEPXHOCTHHIX BOJK;

B) TAyOHHY Ce30HHOTO OTTAHBaHHs TPYHTa MO PaCTHTENb-
HHIM CJOEM H MOCJ/Ie€ €ro CHSTHSA, IVIyOHHY CEe30HHOrO MpOMep-
3aHHS TAJIOTO TPYHTA B Pa3pBIXJIEHHOM COCTOSIHHH, NOJ OTKPHI-
TOA W TMOKDPHITOH €CTeCTBEHHHIM CJIOEM CHEra MOBEPXHOCTEHIO;

T) OLIEHKY BO3MOXKHOTO BJIMSIHHS DEeXXHMMa HaAMEP3JOTHHIX H
MEXMep3JIOTHBIX BOJ Ha pa3paGoOTKy IPYHTOB B Kapbepax; BO3-
MOXHOCTb OTBOJA H3 Kapbepa HX H BHIAEJSIOIIENCS NPH OTTaH-
BaHHH PYHTOB BOJHI;

1) HajuuHe H OG'bEM 3aMacOB TaJBIX MEJKO3€PHHCTHIX IPYH-
TOB, CJIATAIONIMX AHO OGJIM3JEXaIlHX 03ep H NPHrOAHBIX IS
paspaGoOTKH H YKJIAZKH B IVIOTHHY; BO3MOXXHOCTb HX OCYIIEHHSI.

2.5. B 30He 3aronsienus u Ha Oeperax Oynylero BOAOXpa-
HUJIMINA H3BICKAHUSIMH HEOGXOAHMO OLEHHTD:

a) OmacHOCTb YCKOPEHHs COJH(MJIIOKIHOHHOIO OMNOJ3aHHUS
GeperoB BCJE[CTBHE Pa3MBIBAIOLIEr0 BO3AEHCTBHS BOJOXPAaHH-
JIMILLA;

6) omacHOCTb BHITAaHBaHUSI MOrpeGeHHBIX BKJAIOYEHHH JIbJA U
TEPMONPOCAOYHOCTL MEP3JIBIX TPYHTOB B OCHOBAHHUAX Cylle-
CTBYIOUIHX coopymem&ﬁ B 30HE TEmJIOBOrO BO3JEHCTBHSA BOJO-
XPaHHJIHILA;

B) ocaiky aHa Gyayuiero BOLOXPAHHMJIHIIA — Ha OCHOBE
COMOCTABJEHUSI C H3MEPEHHSIMH BHICOTH GeperoB u IIyOHH CO-
cennux o3ep (cM. npuioxenue 6);

) OMAacHOCTb NMPOTAHBAHUA NOA AECHCTBHEM BOJOXDPaHHJHILA
NOA3EMHBIX BKJIOUEHHH JibJla Ha BOZOpA3[esax B MOJOTHX JO-
JHHAX ¥ MPOPHIBA BOLOXPAHUJIHILA B COCeRHHe GacCefHbI.

2.6. 1asa cocraBienusi paboyux yepTexel B CTBOpE IJIOTH-
HHl HeOOXOJHUMO JOMOJNHUTEIBHO ONPEeAe/IHTh:

a) ¢Hu3UKO-MeXaHHUeCKHe H TemJo(H3WYeCKHe XapaKTepH-
CTHKH TPYHTOB OCHOBAHHS B MEDP3JIOM H IIepeXOLHOM COCTOSIHHH
(yros BHYTpeHHEro TpEHHsI, CLENJICHHEe, CXKHMaeMOCTb, TEIJO-
€MKOCTb, TEeIJIO- B TeMIIepaTypONPOBOAHOCTb, NMOKAa3aTesaH He-
(opMHPYEMOCTH H NPOYHOCTH CKAJbHBIX IIOPOL);

6) CIBHTrOBble XapaKTEePHCTHKH TAJOro CJIOS IO Mep3JOMY
C/IOI0 U KOPEHHBIX TNOPOJA 1O TpEUIMHaM M JIeJSHBIM NpO-
CJIOHNKaM;
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B) OTHOCHTEJbHbIE OCaJKH HOPOJ OCHOBaHHs NOC/AE OTTAHBa-
HHSl, MX H3MEHEeHHe N0 rIyGHHe H Hecyllas cocoGHOCTb IPYH-
TOB B TaJIOM H NEPEXOIHOM COCTOSIHHH.

2.7. lns cocraBjeHnss pabGounx uepTexefi mo Kapbepam
HeOGXONMMHEl CJefylouiHe NONOJHHTEJIbHBIE MaTepHaJsbl H3BIC-
KaHHUM:

a) o6beMHbIE Beca, 3ePHOBbIE H MHHEDaJIOTHYECKHe COCTaBH
IPYHTOB;

6) (u3MKO-MeXaHHYeCKHe XapaKTePHCTHKH TPYHTOB Hapy-
LIeHHOH CTPYKTYPH — YIVIBI BHYTPEHHETO TPEHHS, eCTeCTBEH-
HOTO OTKOCa, CHENJIeHHe H CXKHMAaeMOCTb B MeP3JIOM H Iepexoi-
HOM COCTOSIHHH, KO3(GdHIHEHTH (QHILTPANHNH B TAJOM COCTOS-
HHM M HX H3MeHeHHs KaK IO IJIyOHWHe Kapbepa, Tak H B IJIaHe;

B) BJIQXKHOCTb H JIbAHCTOCTb TPYHTa B €CTECTBEHHOM COCTOSI-
HHH, COJepXKaHHe He3aMep3nleH BJATH B CBA3HHX IPYHTax IpPH
Pa3JIHYHHIX OTPHIATEJIbHEIX TeMIepaTypax, COCOGHOCTb IPYH-
TOB OTJAaBaTb BJAary NPH OTTAaHBAHHH, 'PAHHILI CNEKTpPa TeM-
nepatyp (a3oBBIX nepexofOB IPYHTOBOM BJArH, YCJIOBHS BO3-
HHKHOBEHHS M BO3MOXHOCTb Pa3BHTHS (HJbTPAlHH B MEP3JbIX
H OTTaHBAIOIUX IPYHTAX;

r) cnocoGHOCTh IPYHTOB B Kapbepax HECTH HArpy3Ky OT Me-
XaHH3MOB, HCNOJb3YEMBIX B HX pa3paboTKe, B OTTaHBAloOmeM
(nepexogHOM) H B TaJIOM COCTOSIHHH.

3. ONBITHBIE PABOTbI H MCCJIENOBAHHSA

3.1. B Hauaje CTPOHTEJbCTBA IJIOTHHH Ha CTPOHTENbHOM
IVIOIaJKe ¥ B Kapbepax JOJ/KHBI IPOBOAUTLCS ONHTHEIE pabo-
Thl 110 YTOYHEHHIO NpOeKTa pa3paboTKH, yKJaAKH TPYHTOB B
IVIOTHHY H XpaHeHHs HMX 3HMOH B TaJOM cOCTOSIHHH. Pa6oThl
BBLINMOJIHSAIOTCA CTPOHMTEJISIMH IO 3aJlaHHIO NIPOEKTHOH OpPraHHu3a-
uua. CTOMMOCTb ONBITHBIX PabOT BKJIOYAETCS B CMETY CTPOH-
TeJbCTBA.

3.2. Ha onniTHBEIX 326051X Kapbepa peKOMeHAyeTcsl TPOH3BO-
JIHUTh:

a) BHIGOD palHOHAJBHOTO Crnoco6a pHIXJEHHS Mep3JIoro
rpyHTa (B3pbiBaHHe, yAapHOe H TPAaKTOPHOE DBHIXJEHHE), ompe-
JleJleHHe CKOPOCTH OTTAaHBaHHSl DPAa3pLIXJIEHHOTO Mep3JI0oro
TPYHTa;

6) BLIGOp palHOHAJBHOrO crmoco6a OTTaHBAHHA Pa3HBIX
Mep3JIEIX TPYHTOB (THIPOOTTaHBaHHUe, NOXKAeBaHHe, OTTaHBaHHE
TIOJ TJIEHKOH, BHIXJIOMHBIMM TrasaMH TYpOHHHEIX ABHUraTeJe,
TOTVINBHEIMH (POPCYHKAMH, 3JIEeKTPOHArpeBaTeIsIMH, NPONyCcKa-
HHEM 3JIEKTPHYECKOrOo TOKa 4yepe3 IPYHT H T. A., a TaKXke pas-
JHYHBIMH HX COYETAHHAMH);



B) ompejeJeHHe ONTHMAJbHOM CETKH CKBAXHH H cmoco6a
B3DHIBAHUSA /ISl Oy YEHHS] ONTHMaJbHOTO FPaHyJIOMETPHYECKO-
TO COCTaBa FOPHOH MacChl B KAMEHHBIX Kapbepax;

r) onpejiesieHHe BHIBETPHBAEMOCTH KaMHS M3 CJ1a6BIX MOPOJ
B OTKDBITOH OTCHITNKE H NPH HAJHYHH CHErOBOTO IIOKPOBA.

3.3. B6/iH3u cTBOpa IVIOTHHHI OMBITHBIM IIyTeM HeOGXOAHMO
IPOH3BECTH:!

a) BHGOD pamMOHAJBHOTO crnoco6a CKJIaAHPOBaHHS TaJOro
TPYHTa H XpaHEHHd €ro B TAJOM COCTOSIHHH B TeUeHHE BCEero
CPOKa CTPOHTENBCTBA (ONTHMaJIbHEE Pa3MepHl 6yPTOB, HCIOJb-
30BaHHE HCKYCCTBEHHBIX H €CTECTBEHHHIX YriyOJieHHH, 3acoJe-
HHE H yTellJIeHHe BEPXHETO CJIOSl TPYHTa B 6ypTax);

6) BH6Op pAaNUOHAJBbHOTO chHocoGa MOACYMIMBAHHSI Iepe-
YBAAQXXKHEHHBIX TPYHTOB (BbiJepxKHBaHHe B OypTax B TeYeHHe
OnpeneJIEHHOTO CPOKa, IOJ LIAaTPOM, AOGABKH PeareHTOB JJIS
YCKOpPEHHSI BOAOOTHAYH, HCHOJNB30BAHHE 3JE€KTPOOCMOTHIECKOTO
s dexra);

3.4. Ha onuTHEIX KapTax MJIOTHHB DEKOMEHAYeTCs Npo-
H3BeCTH:

a) BHIGOP ONTHMAJIBHEIX Pa3MepoB KapTH H 3a060s NpH pas-
paboTke KOTJIOBAaHOB B 3aBHCHMOCTH OT C€30Ha;

6) npoBepky 3(P(PeKTHBHOCTH NPHHATOH B IPOEKTEe TeXHO-
JIOTHH TPaHCIOPTa M pachpejesieHHs I'PYHTOB IO KapTe B pas-
JIMYHBIX MOTOXHBIX YCJIOBHSX;

B) NpOBePKY 3G (EKTHBHOCTH NPHHSITOrO CNoco6a YIIOTHe-
HHE TPyHTa (BHOpAIMOHHOTO, YZApHOrO, YKAaTKH KaTKaMH,
TPaHCMOPTOM, TPAKTOPaMH) HCXOAsi H3 MECTHHIX YCJOBHH H
BO3MOXKHOCTEN;

r) pa3paGoTKy TEXHOJOTHH H NPHCNOCOOJNeHHHA NS YKIaAKH
H CBapKH NOJHMEPHBIX IVIEHOK, 06PasyIouIHX NPOTHBODHILTPA-
IHOKHBIE YCTPOACTBA (BKJIOYAsl ONKLITHYIO OTCHIIKY NMOACTH-
JIaYOILIETO H 3aL[HTHOTO CJIOEB);

1) BHIGOpP ONTHMAJbHOrO crocoba H OTPabGOTKY TEXHOJOTHH
NPeANOCTPOCYHOTO OTTAHBAHHUS M YIVIOTHEHHS] OCHOBAHHS;

e) npoBepKy 3()(PeKTHBHOCTH NPHHATHIX B NPOEKTe CIOCO60B
COXpaHEHHsI Mep3JIOTHl B OCHOBAHHH Mep3JhX IJIOTHH H Iepe-
MOpaXHBaHHsI TAJHKOB;

K) onpejeseHHe CKOPOCTH NPOMEP3aHHUsI YJIOXKEHHOTO B ILIO-
THHY TPYHTa ¥ NMpoBepKy 2((eKTHBHOCTH 3anpOeKTHPOBAHHEIX
croco60B yAaJeHus JIbJa, CHETa H BOABI C MOBEPXHOCTH YIJIOT-
HEHHOro TPYHTa NPH BO30GHOBJIEHHH €r0 YKJIaJKH NocJje nepe-
pHIBa.

3.5. Ha ocHoBe omBITHBIX PpaGoT HEOGXOJHMO YCTAHOBHTDb
JIOMyCTHMHIE: TeMNepaTypy BO3LyXa, CKOPOCTb BeTPa M HHTEH-
CHBHOCTb OCaJIKOB JiJIf MPOH3BOJACTBA Pa3/JHUHBIX BHAOB paboT
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B Kapbepe, B MeCTax 3aKJajiki TPYHTOB Ha XpaHeHHe, HA OMBIT-
HBIX KapTax MJOTHHH, a TaKXe YCTaHOBJEHHe HX OPHEHTHPO-
BOYHHIX CPOKOB IIO Ce30HaM.

3.6. Bce BHAH ONBITHBHIX paboOT JOJIKHBEI CONPOBOZXKIATbCS
peryJsipHbIM KOHTPOJIEM TeMIePaTYphl, BJIaXKHOCTH H IIJIOTHOCTH
I'DYHTOB.

3.7. ONBITHBEIM ITyTeM JOJIKHBI OHITh BEIpaOOTaHE HaunGoJee
5(deKTUBHBIE CXEMBI HCIOJb30BaHHS MeXaHH3MOB, paspabora-
HBI NIPHCNOCOOJIEHHS H TEXHOJOTHS MOATOTOBKH JHA BOJOXpa-
HHJIHILA K 3aTONJIEHHIO.

4. BbBIBOP THNA U CTBOPA NJIOTHHDI.
KOMINIOHOBKA HAPOY3JIA

4.1. Buibop THma M CTBOpa NJIOTHHH H KOMIOHOBKa THZADO-
y3ja OnpejessioTcs Mep3JIOTHO-HHXKeHepHO-THAPOreoJornye-
CKHMH YCJOBHSIMH CTBOPa, HaJHUYHEM MECTHHIX CTPOHTEJbHHX
MaTepHaJoB, MPOFHO30M TEIIOBOTO BJIHSIHHSI BOAOXPaHHJIHILA
Ha Mep3JIOTY H APYrHMH (hakTopaMH.

4.2. 3emJsisiHBIE M KaMEHHO-3eMJISTHbIE TJIOTHHH N0 MPHHIHITY
CTPOHTEJNLCTBA H TEMIEPAaTypHOMY PEXHMY TeJia INIOTHHBI MOJ-
pasfesIOTCS Ha Mep3Jkhie H TaJble.

B Mep3nbIX IJIOTHHAX K MOMEHTY HamOJHEHHS BOAOXPaHHU-
JIHIIA IeHTpaJbHasi 4acTb AOJKHA HAXOAHTHCS B IIPOMOPOKEH-
HOM cocrosiHHH. Tasas NJOTHHA MOXET BOCIPHHHMAThL Hamop
BOJBI BOJOXPaHHJIHILA, KOTJa INPOTHBOQHIbLTPALHOHHEIE 3Je-
MEHTbl HaXOJfTCS B TajJOM COCTOSHHH. B Mepajbix mJIOTHHaxX
¢GuabTpanus He JOMYCKaeTcs; TaJsbie IVIOTHHH, KPOMe IJIOTHH
C MJIEHOYHBIMH NPOTHBO(PH/IbTPALMOHHEIMH YCTPOACTBAMH, IPO-
eKTHPYIOTCS (QHJIbTPYIOLIHMH.

4.3. TInoTHHE M3 MEeCTHBIX MaTepHaJOB M BOXOCGPOCH HH3-
KOHANOPHBIX THAPOY3JIOB CHCTeM BOJOCHAOXEHHS HANJEXHT
NPOEKTHPOBATH 10 OJHOMY H3 [BYX IPHHIMIOB HCIOJb30BAHHUS
OCHOBAHHSl — C COXDaHEHHEM €ero B Mep3JOM COCTOSIHHH
(I npuHUHMN) H ¢ AOmYIIeHHeM OTTAaHBAHHS OCHOBAHHS MOJ IPO-
THBOQHJIBTPANHOHHBIM yCTpOicTBOM MIOTHHB (II nmpuuuuMD).

4.4. TIpu cTpOHTENBbCTBE 10 MEPBOMY NPHHIMINY AOJKHO
6LITh MPEAYCMOTPEHO COXPAaHEHHE OTPHIIATEIbHBIX TeMIEPaTyp
B BEYHOMEP3JbIX I'PYHTAX OCHOBAHHS Mep3JIOf IVIOTHHBI H BOXO-
cbpoca ¥ B GeperoBeIX NPHMBIKAHHUSX UM NOHHKEHHe TeMIepa-
TYPHl ME€p3JIOTO OCHOBAHHS NYTEM IONOJHHTENbHOI'0 OXJaXKJe-
HHSl B 30HE KOHTaKTa ¢ HaHboJiee OTBETCTBEHHON LEHTPAaJIbHOMH
4acThio MpOQHIS MIOTHHHL

Ilpn sTOM HeH36GeXXHO NMPOHCXOJHT OTTAHBAHHE OCHOBAHHS
BEPXOBOTO KJHHA, Je(OpPMHDOBaHHe KOTOPOro BCJEACTBHE
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OCajiki OTTauBAaIOUIHX I'PYHTOB HE HAOJIKHO NMPHBOJAHTEL K moTepe
ofuel yCTOAYHBOCTH COOPYKEHHS.

4.5. Ilpu crpoutennctBe no I mpuHIuNy pomyckaerca:

IOBHILEHAE OTPHIATEJNbHBIX TEMIEepPaTyp BeYHOMEp3JIBIX
TPYHTOB OCHOBaHHS;

OTTaHBaHHE OCHOBAHMS B NEPHOJ SKCIJIyaTalWH NOX Ael-
CTBHEM TeIJIa BOAOXPaHWJIHINA H (HJILTpaLHH.

4.6. ITo uHXKeHepPHO-MeP3JOTHO-TEOJOTHIECKHM OCOGEHHO-
CTSM CTPOEHHSI H YYBCTBHTEJIbHOCTH K H3MEHEHHSIM NMPHPOLHOTO
TeMIepaTypHO-BJIaXHOCTHOTO peXKHMa B 30He TEMJIOBOTO BJHS-
HHS BOJIOXPAHHJHINA MOXHO BHAEJHTb CJelyiolHe THIbl OCHO-
BaHH:

a) mpoyYHBle CKaJbHbIE OCHOBAHHS, TaJble HJH Mep3Jule (Ha-
pyLIeHHE NMepPBHYHOTO KPHOTEHHOTO CTPOEHHS Mep3JIOH CKaJlbl H
NPOHCXOASIMHX B HeH NPHPOJAHBLIX MEp3JOTHHIX IIPOLIECCOB
He OKa3biBaeT CYINECTBEHHOrO BJHSHHS Ha NpPOYHOCTHHIE, fe-
¢opManyonHne H (QHABTPALHOHHBIE CBOHCTBA OTTAaHBAIOLIETO
OCHOBaHHS) ;

6) HempocaJouHble HeCKaJbHbIE OCHOBaHHS (HECKaJIbHHIE
Tajble TPYHTH B IpefiesiaXx NMOAPYCJIOBOro TaJHKa, CKBO3HOTO
WM 3aMKHYTOrO, OKDYXXEHHOI'O IJIOTHBIMH, HepacnydeHHBIMH
JbOM, HeXe(GOpDMHPYIOLIHMHCS NPH OTTAaHBAHHH BOAOYIOP-
HBHIMH MepP3JIBIMH MOPOLAaMH);

B) IPOCAJOYHBIE JIbAUCTHIE CKaJbHEIE OCHOBaHHSA (Mep3Jnle
CKaJIbHBle OCHOBAHHS, XapaKTePHU3YIONHecss 3HaYHTEIbHOM Tpe-
IHHOBATOCTHIO, JIbJAOHACHILEHHOCTHIO H MOHHXXEHHOM NMPOYHO-
CTBIO B BepXHell BHIBETPEHHOH 30He; H3MeHeHHe eCTEeCTBEHHOrO
TeMIIePaTYPHOrO PEXHMa M KPHOTEHHOTO CTPOEHHSI CKaJHl CO-
IIPOBOXJAETCA OCAaJKOA M YBeJHYEHHEM BOXONPOHHIAEMOCTH
IpH OTTAHBAHHH);

I') Mepajible PHIXJBle, BHICOKOJIBJUCTHIE OTJIOXKEHHS OTPaHH-
9eHHOM MOUIHOCTH (IO CPABHEHHIO ¢ BHICOTOH NJIOTHHHI), NMOJK-
CTHJIaeMBle BOJOYHODHBIMH IIDH OTT@HBAHHH HENPOCAAOUYHBIMH
NOpOAAMH;

I) MepaJble DHIXJbIE, JbAOHACHIIEHHBE OTJIOXEHHs 3HAUH-
TeJbHOH MOIIHOCTH (YaCTO C KPYHHBIMH BKJIOUEHHSIMH MOJ3eM-
HOTO JbJa), XapaKTeDH3YIOIHeCs CYIIECTBEHHON BeJHYHHON
OCaJiKH TIpH OTTAaHBAHHH B COYETAHHH C TEPMOKApPCTOBLIMHU NPO-
IleCCaMH B 30He TeIJIOBOrO BJHSIHHS BOJOXPaHMJHIA NPH pes-
KOM CHHXXEHHH NPOYHOCTH H Hecylleli criocOGHOCTH OTTauBalo-
IIHX TPYHTOB.

4.7. Bo Bcex cayuyasix, KOTZa Ioc/ie OTTAHBaHHSI OCHOBaHHE
0CTaeTcsl OCTATOYHO HafeXHHIM, CJAeLYEeT NMPOEKTHPOBATH Ta-
Jayio nioTHHy. Takast nuiotTuHa 6oJiee NPOCTa B HKCIIYaTALMH H,
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B OTJIHYMe OT Mep3Jofi, He TpebGyer 3aTpaT Ha 06OPyIOBaHHe
H 3KCIIYaTalHI0 OXJIaxXKJaI0IHX YCTPOHCTB.

4.8. Tanve NNIOTHHH 1e/1ecO06pPa3HO NPOEKTHPOBATH HA OC-
HOBaHHAX THNa «a» u «6» (cM. m. 4.6). Ha ocHoBanusix THna
«B», «T» U «[l» NPHMEHEHHe TaJbiX IJOTHH TpebyeT CJIOKHOro
KOMIJIEKCa MEPONPHATHH MO NMpPeABapHTEJbHOMY OTTAHBAHHIO H
YIIJIOTHEHHIO WJIH 3aM€HE TEPMOINPOCANOYHBIX JbIHCTHIX CJIOEB
OCHOBaHHS.

4.9. TIpn siBHOA TEeXHHKO-5KOHOMHUYECKOH Hellenecoo6pasHo-
CTH TIPEATIOCTPOEYHOr0 OTTAaMBAHHS JIBJUCTOrO OCHOBAHHSA, Te-
PAIONIETO HECYIIYIO CIIOCOGHOCTb HJIH NPOTHBOQHJIBTPAlHOH-
HBle CBOHCTBA NpPH OTTaHBaHHH, CJefyeT NPOEKTHPOBAThL Mep3-
JIYIO TJIOTHHY IO TIEpBOMY NPHHIUNY CTPOHTENbCTBA (C COXpa-
HEeHWeM Mep3JIOTH B OCHOBaHHH).

4.10. Mep3aayio NJIOTHHY CJelyeT NMPOEKTHPOBaTh Ha Mep3a-
JIOM OCHOBAHHH JIIOGOTO THIA NIPH YCJIOBHH, YTO TPEIIMHKEI Mep3-
JIOfi CKaJbl NMOJHOCTBIO 3aNlOJHEHH JbAOM HWIH HehHJIbLTPYIO-
LIMM TPYHTOM, IPH MOIIHOCTH HOAPYCJIOBOTO TajuKa 1o 10 M u
NPH OTCYTCTBHH CJIOEB HeCIEMEHTHDOBAHHHIX JIbJOM CHIIyue-
Mep3JBIX PHXJBIX OTJIOXKEHHH; NpelBapHTe]bHOE NMPOMOpPaXH-
BaHHE U NMOCJTeNyiollee INOANEPXKHBAHHE TaJHKa B MEpP3JIOM
COCTOSIHHH $IBJIsIeTCsT 00S3aTeJNbHBIM YCJIOBHEM YCTOAYHBOCTH
Mep3Jofi NMJIOTHHHI.

4.11. BosBefilenHe Mep3JHX IJIOTHH C TPOMOPaKMBAaeMOH
HNEeHTpaJbHON YacThio 6e3 Ipe/BapHUTebHOTO TPOMOPaXKHBAHHUS
TaJnKa AONYCKaeTcst NPH YCJIOBHH, YTO CKOPOCTb (DHJIBLTPaIHH
B Tanuke He npesmimaer 0,1 m/4, yTo oGecneunBaeT BO3MOXK-
HOCTb TOCTENEHHOrO NPOMOPAXKMBAHHUS NJIOTHHH H OCHOBAHHS
3aMOpaXHUBAIOMHMH YCTPOACTBAMH NOCJE BO3BEJEHHS IJIO-
THHHI.

4.12. CtBOp NMJIOTHHH AOJIKEH BHIGHPATbCS BO3MOXKHO GJIH-
Xe K 00'beKTy BOJOCHAOXeHHs H Ha HOCTATOYHOM YHAJIEHHH OT
HCTOYHHKOB 3arpsi3HEHHs] B TeYeHHe PacyeTHOro mepHoja 3Kc-
nJlyaTalH¥ BOJOXPAHHJIHILA M C YYETOM NEPCHEKTHBH XO37H-
CTBEHHOTO OCBOEHHsSI pafioHa.

4.13. Ilpu BrGOpPe CTBOPA MJIOTHHH HEOOXOIUMO YUUTHIBATH,
qTO:

a) coan(IIOKIHOHHBIE CKJOHHI NOCHE HADYIIEHHS HX ecTe-
CTBEHOTO TEPMMUECKOTO COCTOSIHHSI XapaKTepH3YIOTCS NMpOrpec-
CHDYIOLIUM T€UEeHHEM 3HAUHTEJbHEIX MacCc OTTAaHBAIONIETO IPYH-
Ta B BOLOXPaHUJIHINE, 3HAYUTEIHHO COKpALIAIOMIHX ero 06BeM
H 3arpssHAINHNX BOAY;

6) coopyeHHS, pacroJOXeHHbIe Ha 6eperax BOLOXPaHHJH-
11a, MoryT Re)OpPMHPOBATLCS BCJIENCTBHE TePMOIPO3HOHHOM Ie-
pepaboTKH GeperoB, BhITaHBaHHA NMOrpeGeHHOro JbXa, 3HAYH-
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TEJIbHON TPOCAJOYHOCTH TPYHTA NPH OTTAaHBAHHH H YCKOPEHHS
COMHQIIIOKIHOHHBIX TPOIECCOB IOCJE CO3JaHHSI BOJOXPAaHH-
JIHIIA.

4.14. Coueranve I u Il npuHIMNOB CTPOUTENBCTBA, 2 TaKXKe
TaJON ¥ Mep3JIofi KOHCTPYKIHUA IJIOTHHH B OHOM CTBOpE He pe-
KOMEHAYeTCH.

4.15. TIpu npoeKTHPOBAHHH TaJbIX INIOTHH O0COOHIX Tpe6oBa-
HUfL K KOMIIOHOBKE C JPYTHMH COODYXEHHSIMH THApDOY3Ja He
TpeqBABISETCS.

4.16. TIpn NpoeKTHPOBAHHH IJIOTHHBI MEpP3JIOTO THHA HeOoO-
X0AuMO, 4TOOH BOZONPOBOJSIIVE YCTPONCTBA HE INepeceKasn
TeJla MAOTHHBEL. Bono3aboprl, BOZOCOPOCH B BOLOCIYCKH JOJIK-
HBl pacnosIaraThCs 3a mpefesaMM Tejla MJAOTHHHEL IIpu ycTpoii-
cTBe BOXOCOPOCHBIX COODYXKEHHH B OOXOJ MJIOTHHBI PEKOMEH-
AyeTcss MeXXJy HHMH M IVIOTHHOM OCTaBJSITh MACCHB €CTECTBEH-
HOrO Mep3JIoro IpyHTa NJHHOW He MeHee 20 M, 3aIMUTHB €ro
OT NPOTAaHBAHHS CO CTOPOHH BojocGpoca M BepxHero Gbeda.

4.17. Ecan MepsJsiasi IVIOTHHA NpeHa3Ha4YeHa JJIsi CO3LaHHsA
TIpyZa-OXJIafuTeNs, CJe/lyeT IPOeKTHPOBAaTh COpPOC TOPSUHX
BOJ B XBOCTOBYIO YacCTb BOXOXPaHHJIHILA, a BOA03abop pacmo-
Jaratb He Gimke 200 M OT MJIOTHHHL

5. TPEBOBAHHA K KOHCTPYKUHAM NJIOTHH
Mep3Jabie NIOTHHBE
Cneyuguueckue 0cO6eHHOCTI NAOTUH MeP3.4020 TUNG

5.1. HeduapTpylomue Mepajble TJIOTHHBI MO3BOJSIOT MaK-
CHMaJIbHO MCIIOJIb30BATh MEP3JIOTHO-IDYHTOBHIE M KJIHMAaTHUe-
ckue ocob6eHHocTH pafioHoB Kpafinero CeBepa, B YaCTHOCTH 1O-
CTaTOYHO BBICOKYIO HCCYILYIO CIOCOGHOCTH MEp3JBIX I'PYHTOB H
HX BOIOYNOPHBIE CBOMCTBA. DKCIVIyaTAlUsI BOJOXPaHHJIHLL BO3-
MoxxHa 6e3 noTepb BOAB Ha QHIBTPALHIO, YTO 0COOEHHO BaXKHO
TPH CTPOHMTENBCTBE IVIOTHH Ha CHJIbHOMHIBTPYIOUMX HPH OT-
TaWBAaHUH TPYHTAX B pafiOHaX C HU3KHM MOJAYJIEM MOBEPXHOCT-
HOTO CTOK3, B YaCTHOCTH HAa MEJKHX INepeMep3alolHX BOJO-
TOKaXx.

5.2. OCHOBHHIMM KOHCTPYKTHBHEIMH 3JIEMEHTaMH, OIpeje-
JISIONAMH NTPOYHOCTb H BOJOHENPOHHI2EMOCTb Mep3JOH IJIOTH-
HB, SIBJISIIOTCA HMCKYCCTBEHHO NMPOMOpPOXKEHHEE HJIH COXpaHsie-
Mbi€ B eCTECTBEHHOM COCTOSIHHH Mep3JIble BOLOHENpPOHHIaeMbie
TPYHTH, NOPH KOTODHIX 3aNOJHEHH JAbIOM. 30Ha IIOCTOSTHHO
Mep3JIoro TPYHTa 3aHHMAaeT CPEeNHIOI U HH30BYIO 4acTh IJOTH-
HBI, 2 30Ha NIOCTOSIHHO TaJIOro rPYHTa — BEPXOBYIO 4acTb. Bomo-
HeNpOHHIaeMOR Nmperpafofi H ynopoM, BOCHPHHAMAIOUIAM JaB-
JieHHe BOJBI, CJHYXHT MepaJjas HH30Bas 4yacTb YW SApPO INVIOTH-
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uol. [IpuMenenne npoTHBOGHILTPALHOHHBIX SKPaHOB, pacnoJa-
raeMBIX B TeJle TaJOro BePXOBOr0 KJIHHA HJH 1O BEDXOBOMY
OTKOCY, HeleJecoo6pa3Ho, TaK Kak JedopMaluu Tajoi 30HBI
NIPH OCafike OTTAHBAIOIIEro OCHOBAHHs BEPXOBOr0 KJIHHA MOTYT
6biTh MPpHYRHOM onacHbIX nedopmanuit sxpana. Bepxosyio nmpu3s-
My CJefyeT paccMaTpHBaTh KaK TEIJIOH3OJSIIHIO, NpefoXpa-
HSAOIYIO NEHTPAJbHYIO Mep3JyI0 30HY OT OTTaHBaHHS.

5.3. Mep3asioe BOJIOHENPOHHIIAEMOE TeJNO INVIOTHHBI MOXKET
OHITh CO3[aHO Pa3MYHBIMH crnocobaMu:

a) HCKYCCTBEHHBIM NPOMOpPAXKHBAHWEM IEHTPAJbHON 4acTH
(smpa) ¥ MOAPYCIOBOro TaIHKa MOC/E BO3BEAEHHs IIOTHHBI Ha
NOJIHYIO BHICOTY Ilepel 3anoJHEHHeM BOJOXPAHWIMINA HJH B
TiepBble TOAB €ro SKCIJIyaTalHH C NOMOIIbIO MPHHYAUTENBHOTO
OXJIaXKAEeHHsT BO3AYUIHOH (pelke paccojbHOM) 3aMOpaKHBaio-
mell CHCTEMOR WJIH TepMOCBAsIMH;

6) MOCTOAHEIM MPOMOPAXKMBAHHEM TAJIOTO IPYHTA, YKAALHI-
BAeMOT0 B MEPHOJ HH3KHX OTPHUATEJNbHBIX TEMIEPATyp BO3AY-
Xa WJIH YJIOXKEHHOTO B TEMJIOe BpPeMs, HO MPOMOPaXKHBAaeMOro
B 3UMHHH NEpHOX;

B) KOMGHHHDOBAHHEIM CIOCOGOM — MOCJOHHHM IIPOMOpa-
JKHBaHHEM Tesia IVIOTHHHI [OCJIe IPeBapPHTENbHOTO HCKYCTBEH-
HOTO NPOMOpPaXKHBAHHS TAJHKOB;

I) NpPOMOpaKMBaHHEM HM30BOTO KJHHA INIOTHHBI B 3HMHee
BpeMs C HOMOIIBIO €CTECTBEHHON BEHTHJISLHA NPOCTPAHCTBA
MOJ HaBeCOM Ha HH30BOM OTKOCe, a TaKXe B COYETAHHH C Npo-
MOpaKHBaHHEM $i/pa MDY NMOMOIIH MODPO3HJbHON CHCTEMBI; Ha
JIETHHA NIePHOJ BEHTHJISIHOHHBIE XOAB MOJNXKHH OBHITH mepe-
KDHITHI;

1) TyTeM eCTeCTBEHHOTO NPOMEP3aHHS IVIOTHHH H3 TaJbIX
TPYHTOB NOJ NefiCTBHEM OTPHIATENbHBIX CPENLHETOJOBHIX TeMIIE-
paTyp HapyXKHOrO BO3AyXa H BEYHON MEP3JOTH OCHOBAHHS NDH
JOCTAaTOUHOM BOXOYNOPHOCTH NPOTHBOGUIBTPANHOHHOTO 3Jjie-
MeHTa.

Kaxnomy H3 3THX ciocoGOB CO3[aHHsI MepP3JIOro TeJja IJo-
THHH JOJDKHH OTBEUaTb CBOH KOHCTPYKTHBHBIE 0COGEHHOCTH.

HauGoJsiee pacipo¢TpaHeHHBIM B HACTOSILEE BPEMsI SIBJISIET-
¢ crnoco6 NMpoOMOpaXKMBaHHS IIEHTPAJIbHBIX 30H IUIOTHH B 3HM-
Hee BpeMsl C MOMOIIBIO BO3AYLIHBIX 3aMODaXKHBAIONIHX CHCTEM.
On sBasiercss HOCTATOYHO IPOM3BOJAMTENLHHIM M NPOCTHIM B
ycTpoficTBe M IKCIIIyaTanuu. B HaunGoJiee TSXKeNHX YCIOBHSIX
TIPUMEHSIIOTCS] PacCcOJIbHBIE IOCTOSIHHO JEeHCTBYIOmHE 3aMopa-
JKHBAIOIHEe CHCTeMB.. B mocieHee BpeMst YCHJIEHHO pa3BH-
BAIOTCSl aBTOHOMHO ¥ aBTOMAaTHYECKH [eHCTBYIOLIHE MapoO-KOH-
JeHCHPYIOIHE OXJaXAalolllHe YCTAHOBKH, HO JJISl THAPOTEXHH-
YeCKOT'O CTPOHTEJIbCTBA HEOOXOJUMBI ellle 3HAUHTEJIbHEIE HCCIIe-
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JIOBaHMSA MO CO3[AHMIO MPOCTHIX, HAKEKHBIX H JOCTATOYHO IPO-
H3BOJUTE/bHBIX YCTAHOBOK TaKOTO THIA.

5.4. ITocTosiHHO AeRCTBYIOIAs 3aMOPaKHBaoIas yCTaHOB-
Ka ¢ NPUHYAHTEJbHOH LHUPKYJSNMEH XKHAKOTO XJaXOHOCHTEJsI
(paccona) no Tpy6aM 3aMOpaXKMBAIOUINX KOJOHOK SIBJISETCS
JOCTaTOYHO HAJEXKHBIM CNOCOGOM IPOMOPaXKHBAHHS MJIOTHHEL

IIpu npOeKTHPOBAHHH ClIEyeT YYHTHIBATh, YTO OHA SIBJISET-
CSl CJIOXKHOM 1O YCTpOfcTBY, TpebyeT TIIATENbHOro mpoduiak-
THYECKOTO KOHTDPOJISI, YTOGH He JONMYCTHTh YTeUKH paccoda. Ilo-
majiaHue paccosa B TPYHT JAeJiaeT HEBO3MOXHHIM ero 3aMopa-
JKHBaHHE.

dTa cucTeMa MOXeT HafTH OrpaHHUYeHHOe NpHMEHeHHe
B clyuae HEOGXONMMOCTH NPOMOPaXKHBAHAS QHUIBTPYIOMHKX Ta-
JINKOB, /ISl YCKOPEHHS MPOMeP3aHHus MIOTHHH, IJIs JIOKaJbHOTO
TEePMHYECKOTO YKpeIJIeHHs] Mep3JIofi 30HH B c/yyae aBapHAHOTO
OTTaMBaHHS Ha OTHEJbHHX yYacTKax HamopHoro ¢poHTa.

IIpuMeHeHHe CJOXKHBIX XOJOZHJBHBIX YCTAHOBOK C JKHJKH-
MH XJIafloareHTaMu cJiedyeT JIONycKaTh TOJbKO NPH COOTBET-
CTBYIOIIIEM TeXHHKO-KOHOMHYECKOM 0GOCHOBaHHH.

ITpumenenne TepMocBali pPEKOMEHAYETCS TOJBKO MOCe
ONHTHOM NPOBEPKH B HAaTYPHHIX YCJOBHSX XOJIOLOMPOH3BOLH-
TeJILHOCTH M MapaMeTPOB MeP3JIOro rPYHTOBOTO HMJIHHApPa (pa-
JIHYC, TeMIiepaTypa, CKOpOCTb IIPOMEP3aHHs).

5.5. IIpu Bo3BeleHHH Mep3JIOH INIOTHHH C NMOCJOAHBIM ecTe-
CTBEHHEIM NIPOMOpaXXHBaHHEM [0 3HaUeHHWH TeMnepaTyp B IEH-
Tpaanoﬁ qacTu l'IpO(i)IfIJIﬂ, 6JH3KHX K PacyeTHbIM IIpelaesbHbIM
(cranwoHapHHIM), OTTaHBaHHE BEPXOBOro KJIHHA He pacmpo-
CTpaHsieTCs 33 Npelessl BePTHKAJH, NPOBEJeHHOA H3 TOYKH
ypesa BoJH Ha npodusie BepXOBOro 0TKOCA H3 CJ1aGOPHILTPYIO-
LIero rpyHTa. DTy BepTHKAJb MOXKHO TPHHATH 32 YCJIOBHYIO
TPaHHIY TaJol B Mep3Jiofi 30H NpoduIst MPOMOPOXKEHHON 1JI0-
THHH TIPH CPEJHEroflOBON TeMIepaType HapyKHOTO BO3IyXa,
He npesnmaiomell Manyc 8°C, 1 TeMnepaTtype BOAH He Bblllie
naoc 4°C.

5.6. Tauuk, pasBHBalOMUACT B JIOXKe BOJOXPAHHJHINA NPH
IJIATENbHON ero skcmiayartaumn (25 Jjer u GoJee), mpu OTCYT-
CTBHH QUJIBTPAIHA H TePMOKapcTa B NOPOAAX, cjaraiomux Ge-
peroBrie CKJIOHBI, KaK NPaBHJO, He PAaCHpOCTPAHAETCS 3a ypes
BOJIBL

5.7. b dexT ecTeCTBEHHOro OXJIaXKJEHHA MJIOTHHH Mep3JIo-
TO THNA YCHJINBAETCA:

IIDH CeBePHON OPHEHTAIlHH HH30BOTO OTKOCA;

TIPH NPOBeJleHHH B KOHIle 3HMHETO NepHOJa H BeCHOH Mepo-
TpHATHA 1O CHEr03afiepKAHHI0 HAa TOBEPXHOCTH OTKOCOB H
rpe6Hs. MakcuManbHas 3¢ (GeKTHBHOCTb CHerosajepxaHus J10-
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CTHraercss B TOM c¢jyyae, €cjiH Me[JeHHO® TasHHEe CHEXHOTO
CJI0s1 3aBepIIAETCA K KONIY JIeTa, a TPYHT IOJ CHErOM He yche-
BaET OTTafATh;

yAaJIeHHEM CHera C NOBEPXHOCTH IPOMep3aloNero HU30BOro
0TKOCa ¥ rpeGHsl B NePHOJ, yCTOHYHBLIX OTPHIATENbHBIX TeMIle-
paTyp HapyXHOTO BO3JyXa;

YCTPOWCTBOM Ce30HHHIX (Ha BeceHHe-JETHHA NMepHOAd) mo-
KPHITHHA IIOBEPXHOCTH rpe6HsI H HH30BOTO OTKOCA H3 3((eKTHB-
HBIX  TEIJIOH30JSTOPOB, HampHMep
us 6uictporsepietomeit nmennt (BTIT)
a060ro cocraBa W MPOYHOCTH, Ge3
npenbsiBJeHHsl TPeGOBaHHN MO LOJrO-
BEUHOCTH M BJIarocTofikocTH (mepex
HACTYIJIEHHeM YCTOAYHBHIX MOPO30B
TaKoe NOKPHITHE NOJIKHO ObITh CHATO);

yCTPOACTBOM BpeMEHHBIX MJH II0-
CTOSIHHBIX TOKDLITHH — HaBECOB, BeH-
THJIHPYEMBIX B TeYeHHe BCEero IepHo-
Jla YCTOHUMBHIX OTPHLATEJNbHHX TeM-
nepaTyp BO3JyXa; PpeKOMEHLYyeTcs
npefycMaTpHBaTh peryJupyomuse
IMTH], NpeKpamlalomue KOCTYN BO3-
IyXa B TeIJIoe BPeMsl TOfa H B NepHO-
bl MeTesiefi; KOHCTPYKIMS MOKPBITHI-
HaBecoB AOJXHa 06J1afaTh TEIIOTHI-
POMBO/IAMOHHEIME Ka4eCTBAMH I  pye 1.

Cxema BO3RyI-
IIpefoTBPAllleHHs JIETHEr0 IIPOTrpeBa  Ho# 3aMopaxHBaloLiel CH-
BO3JyXa NOJ HaBEeCOM M TNOMAaJaHHS  CTEMH

JNOXJEeBHIX H TaNbX BOA Ha MNOBepX- [ — BOSAYXOBORM; 2 — BHY-

TPeHHAS TPy6a KONOHKH; 3 —
HOCTb I‘peﬁﬂi{ H HH30BOI'O OTKOCAa; BHEWHAS TPY6a KOJOHKH; 4 —

5.8. Haubombumyio sddexrusrocTp PEOCHs MAOTHHH

BO3AYLIHBIX MOPO3HJIbHBIX CHCTEM MO-
TyT 0GecneyHTh CJeAylolHe KOHCTPYKTHBHEHIE OCOGEHHOCTH
(puc. 1):

IHaMeTp BHYTpeHHel TpyObl KOJIOHKH JIOJIKeH GHIThb BIBOE
MeHbllle BHYTPEHHEro JHaMeTpa BHemHefi TPYGH KOJIOHKH,
HeGOJIbIINe OTKJIOHEHHS JONMYCTHMEI JIHIIb B CTOPOHY YMEHbIile-
HHSI 1HaMeTpa BHYTpeHHel TPyGnl

(__?ia_p_ =2_3) .
demyrp ’

BHYTPeHHs11 Tpy6a NOJKHA NMOIABELIHBATLCs Ha ¢uiaHIle Ha
Kpai BHelIHeH TPYGH KOJIOHKH C 3a30pOoM He MeHee 50 cM Han
JIHOM repMeTHYHOH BHellHel TpyObhl;
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BXOJ M BRIXOJ BO3AyXa H3 KOJIOHOK AOJIKEH OCYIIECTBJISAThb-
csl M0 MOJABOASALIEMY H OTBOJSLIEMY BO3IyXOBOAaM;

BHYTPEHHAsi TPy6a H MeXTpyOHOe NPOCTPAHCTBO MOJIKHEI
TepMETHYHO COCHISITbCS C BO3AYXOBOAAMH THOKHMH naTtpyo6-
KaMH;

BXOJHOE€ H BHINYCKHOE OTBEPCTHA BO3AYXOBOAOB JOJI2KHBI
o6opynoBaTbCs KJaaNaHaMH, NPeKPallalomHMH AOCTYN BO3JyXa
B CHCTEMY Cpasy IocJie BHIK/AIOYEHHS BEHTHJATOPA;

IJ151 KOHCepBallMH BO3AYIIHOH MOPOSHJIbHOR CHCTEMBI Ha
TEIJIOe BpeMs roja caeayeT NpeiyCMOTPeTh repMETH3aIUI0 BO3-
JyXOBOJOB H NaTpyOKOB OTKJAIOYaeMbIX KOJOHOK MeTaJjJjHye-
CKHMH 3arJylIKaMH Ha MATKHX YIVIOTHHTeJSX;

KaXKAyl0 BO3AYIIHYIO CHCTeMy caefyeT o60pynoBaThb aBTO-
MaTHYEeCKHM BHIKJIIOYEHHEM IIPH NPEBHILIEHHH TeMIepaTyphl Ha-
PYXKHOrO BO3ZyXa HaJ TeMIepaTypoH HOBEPXHOCTH BHeUIHeH
TpYOHl KOJOHKH;

IpH PYYHOM YNpPaBJCHHH OXJa)KAalouleH CHCTEMOH mojady
BO3/lyXa CJedyeT NPOH3BOAHTb NpPH TeMHnepaTypax ero HHXe
munyc 10°C;

IJIsSi YMEHbIUEHHs] HarpeBaHHsI HAaDYXHBIX 3JEMEHTOB BO3-
LYIIHON CHCTeMbI COJIHEUHBIMH JIy4aMH OTOJIOBKH MOPO3HJbHBIX
KOJIOHOK H BO3yXOBOZAbI HOJIXKHbI OKDALIHBATbCS B OeJbiil IBET
HJIH 3aTeHATbCSl HaBeCaMH, NMOKPbIBaThC TEMJIOH3OJHPYIOIIeH
0GMOTKOH;

Ha cJydafl HeJOCTaTOYHOTO OXJ1aXKKalOIHEero AeHCTBUSA CHCTe-
MBI Ha OTJEJbHBIX YYacTKax IVIOTHHBI CO CJIOXKHHIM reoJiOTHYe-
CKHM CTPOEHHEM OCHOBAHHS CJIeLyeT NpeJyCMOTPeTh BO3MOXK-
HOCTb YCTAHOBKH H NMOJAKJIOUEHHS K BO3JyXOBOJAAaM JOIOJHH-
TeJIbHEIX KOJIOHOK B NI€PHOJ 3KCIJIyaTalHH;

IS KOMIleHCallMH o6GpacTaHHd MOpPO3HJBbHHIX KOJOHOK
HHEeM MOIIHOCTb BEHTH/ISITODOB NOJI)KHA He MeHee 4eM BJBOe
HpeBHIIATh PACYETHYIO BeJHYHHY MOIIHOCTH, ONpefieNeHHYIO
JUIST HOPMAJIbHBIX YCJIOBHH 3KCIJyaTallHH;

B pafloHaxX ¢ CHJIbHBIMH 3HMHHMH BeTDaMH BXOJHOe OTBEp-
CTHe pachpefeIHTeJbHOTO BO3JyXOBOAa claefyeT o60pPYyHOBaTb
JIETKHM (HJIBTPOM M IPOCTPAHCTBEHHBIM JaGHPHHTOM, JOCTYN-
HBIM [JI5 PEryJIsIpHOM OYHCTKH €ro OT CHEXXHOH NbLIH, KOTopas
TNPOHHKJAA Yepe3 QUABTP;

BEHTHJSITOP MOXKeT ObLITh YCTaHOBJEH KaK Ha BHIIYCKHOM
OTBEPCTHH OTBOJSILEr0 BO3AYXOBOAA, TaK H Ha BXOJHOM OTBep-
CTHY NOJBOASALIErO; BHIGOP pexxuMa paGoThl BeHTHJsATOpa (Ha-
FHeTaHHEe HJIH BCachblBaHHE) OCYLIECTBJSIETCS pacyeToM Ha HaH-
6GOJIBIIYIO XJAaA0NPOH3BOANTENbHOCTb CHCTEMBI;

HAarHeTaHHe XOJIOAHOTO HAapYXKHOTO BO3AyXa B 3aMOPaxH-
BAIOWIYI0 KOJIOHKY DEKOMEHAYeTCsl OCYLIeCTBJSTh N0 BHYTPEH-
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Hell TpyOe, a OTBOA — IO KOJBIEBOMY 3a30py MEeKAY BHeEIIHel
H BHYTpeHHe# TpyOaMH KOJIOHKH, €CJH HauOGOJIbIUEH JbJUCTO-
cThl0 00/1aKa10T TPYHTH OcHOBaHHs. Ecian HauboJsbmiast JbJu-
CTOCTb B TPYHTE sipa IUVIOTHHEI, TO HATHETATb JyYllle N0 MeX-
TPpyOHOMY NMPOCTPAHCTBY C BLHIXOJOM IO BHYTpPeHHeH TpyOe;

BHENIHIOI0 TPyOy KOJIOHKH PpEKOMEHAYETCS BBHINOJIHSITH H3
CTaJIbHBIX HJIH AJIOMHHHEBEIX TPYO, a BHYTPEHHIOI — U3 IJIACT-
MaccoBBIX UM (aHepHHX (AJS YyMeHbIIEHHS TelIoodMeHa
MeXKAY BOCXOISIITHM M HUCXONSUIMM HOTOKAMH BO3AYyXa M IS
MaKCHMAaJbHOM XOJOLOOTAA4U OT KOJIOHKH B TPYHT); NIPH 3TOM
HeOOX0JUMO YUMTHIBATh NMPUHATHIH CIOCO6 NMPOrpeBaHUsl KOJIO-
HOK IIpM JIHKBUIAIMH JeAsSHLIX NPOo6OK;

pPeKOMEHAYeTCsl YCTPOHCTBO TePMOH30JSIHOHHON OOCHIIKH
BOKPYT 3aMOpaKMBAIOIIUX KOJOHOK (IIJIaK, ONMJKH) B Ipefe-
JlaX Ce30HHOOTTAUBAIOLIEro (JesiTeNLHOr0) CJ0os TpyHTa Ha
rpe6He IJIOTHHBI, AJsi YMEHbLIGHHS] IIporpeBa H OTTaHBaHHUS
I'DYHTA Ha KOHTAKTE C IPOTPEBAIOIIUMCS JIETOM METaJJIoM;

Kax/jasi KOJIOHKa JOJIXKHA 000pYLOBaTbCS JIIOKOM JJIsS BBO-
Ja npubopOB, H3MepPSIOUUX CKOPOCTh MOTOKA M TeMIepaTypy
BO3yXa.

5.9. IlporHo3 mpefedbHOr0 TeMIEPATYPHOTO COCTOSIHHS
Mep3JIoH IJIOTHHH H JHA BOAOXPAHWJHINA PEKOMEHJYeTCs! BHI-
HOJIHSITh METOHOM THAPO3JEKTPOTEIVIOBBIX aHAJOTHH HJIH IO
npuOIHIKEHHEIM (GOPMYJIaM B COOTBETCTBUH C PEKOMEHAAIHsIMH
EPHIOKeHus 2

5.10. Pexomengyempble KOHCTPYKTHBHBEIE CXEMBI MeP3JIbIX
IVIOTHH W TIOSICHEHHS K HUM HPHBOJISTCSI HA PHUC. 2.

CxeMa IJIOTHHBEL C OXJIAXAQIOUIUM BO3LYXONDOHHIIAEMBIM
cnoeM (prc. 2, ¢) (aBropckoe cBumereqbcTBO Ne 383775; G101,
Ne 24, 1973 r.) emue He ocymecTBaeHa. KOHCTPYKIUS NO3BOJAET
MOJHUMATh HANOD HA IJIOTHHY IOCTEHNEHHO H NpHMeHHMa AJsi
Hanopos o 10 M.

Tpebosanusn K KOHCTPYKYUAM NAOTUH MeP3A020 TUNA

5.11. LlenTpanbHylo yacTb Mep3J/IblX JIOTHH PEKOMEHLYeTCs
BO3BOJUTH M3 IJIOTHO YJIOXKEHHOTO TaJoro CBSI3HOTO I'PYHTA
(cyrimMHKA WM CyNecH), COCOOHOrO yAepKHUBaThb B IIOpax BO-
Ly, HeOOXOIUMYI0 1Js1 006pasoBaHusi BOJOHENPOHHIAEMOIO
JIBJOTPYHTOBOI'O SIAPA.

5.12. Ins ycu/eHUs TEMIOH30JUPYIOUIEro BJHSIHHUS BEPXO-
BOH IPU3MBI Mep3soe SAPO MJIOTHHBL pEKOMEHAYETCS pacnoJa-
raThb Ha JOCTATOUHOM YAaJeHHu OoT Bepxuero Gbeda. Ilas yse-
JudyeHuss oObema (TOJMIMHBI) BEPXOBOH INPH3MBI CJAEAyeT

17



ycrpauBath muporue GepMH HJAH ynosaxuBaTh BepXOBOH
OTKOC. YIIHpeHHEM BEPXOBOH NMPH3MBI 00eCNeYHBAETCA H YCTOH-
YHBOCTh IIJIOTHHH IIPH HEeH30€XXHOM OTTaHBaHUH TepMOnpoca-
JOUYHOTO OCHOBAHHS MOJ BEPXOBEIM KJIHHOM.

5.13. EcrecTBeHHBIe TAJIHKH NOJ CpPeJHEH 4acThio npodus
Mep3JI0H NJIOTHHB ¥ HH30BOH YNOPHOH NPH3MOH AOJIXKHH OBITH
NpeABAPUTENbHO, JO 3aNOJHEHHS BOAOXPAHHJHINA, IIPOMOPO-
)KeHbl. TaJuK noj BepXOBOH NMPHU3MOH, YUHTHIBAsA ero HeusbexkK-
HOe OTTaHBaHHe B MEPHOJ 3KCIIyaTallHH, JKeJlaTeJbHO COXpa-

HHTD.
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qeHHll Topda B Mep3NLIX KOMbEB;
5 — NJOTHHA € MEp3ABM SAPOM
13 CBA3HOrO TrpYHTa ¢ Bepxosoft
B Hu30BOR YUODHRIMH INDPH3MaMH
H3 J00bX TalblX TIPYHTOB;, 8 —
TO e, ¢ BKJAIUYSHHSIME MEeD3ALX
KOMBbEB B Te/Jle BepXoBOro KiHHA;
2 — KaMeHHO-3eMJsHasl NIJOTHHA ¢
MEpP3JHIM SAPOM M3 CBA3HOTO
FPYHT2 H BepXoBOR TenJaoH30AH-
pyowe#t npuamofi;  — KaMeHHO-
IeMAAHAas NJOTHEHA ¢ MEDP3JIEIM
AApOM H3 CBR3HOrO rpPYHTa, Bep-
XOBOAl IPH3MOR H3 AIOOBHIX MECTHHX I'DYHTOB H ¢ HHzoBofi HaGpocHON npusMoft (cTpes-
KaMy NOKa3aHO HANpaBJeHHE ecTecTBeHHOf 3mMHell KOHBeKUHH BO3AYXa B Halpocke);
e~ IJIOTHHA C BO3AYXONPOHHNAEMBIM OXAaXKAAWIMHM CJI0eM, CTpeaxaMH HoKasaHo
HanpasJjcHue NPHHYAHTeAbHOR daabTpanHH XoJAOAHOrO 3HMHEro BO3ZYXa B MNopax
ONHOPOAHOIO KPYNHO3EPHHCTOTC CJofA; | - BEUYHOMEpP3Joe OCHOBaHMe (BepxHHH csofl —
NpocafgoyHmfl JAbJOHACHIIIEHBHA TPYHT); 2 — mepsjioe sAApPo H3 CBA3HOro rpysra; 38—
3aMopaXuBaiOllHe KOJIOHKH Mep3JOoTHOR 3aBechl (OKa3aHBl YCJIOBHO); 4 — 3aulHTHBIR
chaoff H3 NecKa, NecyYaHO-rPaBENHCTOTO HAY JpecBsHo-Ule6eHHcToro rpyHTa; 5 — Bbi-
pasHHBAICIUHA CJIOA, CHHXKAIOIHA eCTeCTBeHHYI0 KOHBEKHHIO B Habpocke; 6 — HH30-
Bas ymopHas HpH3Ma; 7 — BepxXoBas ymopaEasi NpH3Ma; &8 - BKJIIOUGHHS MEpP3AnX
KoMmbeB; 9 — ApeHHpYOIMas mepexojiHas 3oHA; [0-— BepxoBasi TENJOH3OJHPYIOLLAs
npusma; I/ —nusoBasi HaGpocHas mnpusMa; I[2 — BepXoBasi npH3Ma; [3 — nepexopHas
soma; /4 — nepdopupopannas TpyGa (ranepest, KaHajl) i HarHeTaHHS XOJOZHOrO
Bo3Ayxa; 5 - cOOpHBI Kesne300eToHHBIA KopoGuaTefi BO3AYX0CGOPHEK; J6 — KpyN-
HO3eDHHECTHIA oxaaXkpawomuft ciofi; 17 — rpasHNRsl 30HH NPOMOPAaXKHBAHHASN
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5.14. B 0fHOPOAHYIO INIOTHHY H B Mep3JI0e SIAPO HEOLHOPOA -
HOH IUVIOTHHB JONYCKAaeTcid YKJaAblBaTb MEp3Jbil TPyHT B
kosinuectse 10 15%. B BepXoByI0 npH3My HONyCKaeTCsl YKIAAM-
Ka 10 30% mepsanx KombeB u o 10% Topda. IIpu Bo3MOKHO-
CTH OTTaWBAaHHS HH30BOTO KJIHHA MEP3JIOA IVIOTHHH BKJIIOUEHHS
Topha B Mep3JBIX KOMbEB OrPaHHUYUBAIOTCH TaK Xe, KaK H AJs
BepxoBofi npuaMe. Ilpm o6ecrmeyeHHH BHYTDEHHHX 30H OT
OTTaMBaHHA KaK NPH BO3BEeNeHHH, TaK ¥ BO BpeMs SKCIUIyaTa-
IMH Mep3Jiofi TJIOTHHE COflePXKaHHE Mep3JHX KOMbeB B HH30-
BOM KJIHHE He OrpaHHuYHMBaeTcsi, TOpda Jaxe B MEP3JIOM COCTOS -
HHH He pomyckaetcs 6osee 20%. Briouenns Topda u MepaJIHX
KOMBbEB JOJKHH OGHITh PAaBHOMEPHO pachpefiesieHH 10 00beMy
BMeENIAIONIero MX IPYHTa, a He COCPeJIOTOYEHHl B OTAEJbHBIX
MecTax H CJOSX.

5.15. I'pyHTH, yKJIaJnBaeMble B BEPXOBOH KJIHH MepaJoil
IVIOTHHBI, KOTOPHIA B YCJIOBHSX SKCIJIyaTalHH GYyAET TaJsbiM,
JOJIKHBE 06J1aJlaTh JOCTAaTOYHOM CONPOTHBJASEMOCTbIO CHBHTY
nocJie OTTAaHBAaHHUS M KOHCOJNHAALNY, a KebOPMHUPYEMOCTb 3THX
TPYHTOB NOJI)KHAa HaXOJAHUTbCS B Ipefesax, o6ecneuHBaOmIHX
MOHOJIHTHOCTb TaJIO 9acCTH NpOodHJsA MIIOTHHH NPH OTTAHBaHHH
H IIPOCAJKaX TPYHTOB OCHOBAHHS.

5.16. [ln1s oGecniedeHHsl BOJOHENPOHHI[2eMOCTH MEP3JIbIX 30H
H TepMHYeCKOf yCTOHYHBOCTH IJIOTHHHI CPelHSST TeMIepaTypa
Mep3JIoro sfpa H OXJaXJaeMHIX BeUHOMEP3JHX TPYHTOB OCHO-
BaHHS H GeperoBbiX NPHMBIKAHHA K MOMEHTY 3aNOJHEHHS BO-
JOXpaHWJMIIA HO/KHA OHTh Ha 1,5°C HHXe TeMmepaTypH
(ha30BEIX MepexofOB BJIATH B 3THX IPYHTaX.

5.17. llenTpasbHass MpOMOPOXKEeHHasi 30HAa Mep3JIOH NJIOTH-
HBEl JIOJXKHA OLITb NOJIHOCTbIO MOHOJMTHON H BOJOHENpPOHHIIae-
MOfi; HaJH4He B Hefl TPEUIMH W MYCTOT, a TaKXe 30H CHITyue-
Mep3JILIX TPYHTOB C HENOJHHM 3aNOJHEHHEM NOp TEKCTYypooG-
pasyIomAM JbJIOM HeZONyCTHMO. DTHM TpPeGOBaHHAM OTBEYaeT
FPYHT C BJaXKHOCTbIO, 6/u3koft K 0,9 moJiHOM ero BIaroeMKOCTH
W npH npOeKTHOM MJIOTHOCTH YKJIAJKH Yonr-

5.18. Mepa3iioe PO MOJKHO MOCTOSTHHO COCTABJSITH CIJIOLI-
HYI0 IPOTHBOGHILTPAaIHOHHYIO PErpany, CMHKAaIOMyocs ¢ Bed-
HOMEP3JHIM OCHOBaHHeM. IIpOM3BOAHTE/NLHOCTD OXJAXKAAIOMIHX
CHCTEM H DAacCTOSHHS MEXAY 3aMOPaKMBAIOIMIMMH KOJIOHKAMH,
CO3/1aI0IIMMH 32 BpeMsi HX paGoTH HEOGXOAMMHI 3anac X0JM0Aa
B IVIOTHHE, CJie/lyeT PacCUHTHIBATh MO MPHJIOXEHHIO 2.

5.19. K MoMeHTy HanoJiHeHHs1 BONOXPAHHJHINA H B IEepBHE
FOAB 3KCIVIyaTallHH pasMepHl Mep3Joff 30HH MOryT OHTb
HeCKOJIbKO MEHbIlle NpejebHbIX NPH HAJHUHH CHCTEMBI IIPHHY-
IOHMTEJbHOTO OXJaXKAEHHS IVIOTHHH, obecrnieuHBalouleli ee IOJI-
HYI0O BOIOHeNpOHHIaeMOCTb. JlocTaTouHass I BOCHPHSATHS
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Hamopa TOJIIIHHA MEP3JIOTO AApa MOXKeET OBITh HpH6JIPDKeHHO
onpeziesieHa B COOTBETCTBHH C NPHJIOXKEHHEM 5.

5.20. IlpuMbIKaHHe Mep3jofi NJIOTHHEL K 6OpTaM HOJIHHH
JOJIKHO OCYLIECTBJSITbCS TaK, YTOOH MepaJasi 30Ha Tesa ILIO-
THHBI CMBIKaJIach C BEUHOMEpP3JHIMH rpyHTamu Goptos. s
3TOro Mep3JOTHasi 3aBeca JOJXKHA OHTL mpojoskeHa B 6opT
JOJHHEI Ha BeJHUHHY, ONPEAEAsSeMYIO Pe3y/IbTaTaMH TelJOoTeX-
HHYECKOTO pellleHHsi 3aJadyd OTTAMBAHHS TPYHTOB Ha y4acTKe
NPHMBIKaHUSA (NPUIOXKEHHE 2).

5.21. BriTauBanHe NOA3EMHBIX JbAOB CJeAyeT CYHTATh OJ-
HOHM W3 TIVIaBHBIX NPHYHH paspyluamouied cocpefoTOYeHHON
(UIbTPALMK 1TO TEPMOKAPCTOBHIM NIOJIOCTSM H ONacHBIX medop-
Manui Mep3JbiX NJIOTHH. IIpH IPOEKTHPOBAHMH H CTPOHTEJb-
CTBe MEp3JIBIX MJIOTHH Ha PHIXJHX OTJIOXKEHHSX, BMeIUalomHX
JIefisTHbIe JINH3B! H KJIHHOBHIHBIE JIbJBI, CeyeT YUHTHBATD NIPO-
[leCCHl BHITAHBAHUS KPYNHBIX JIEASHBIX BKIIOYeHHA B OCHOBaHHH
H B 6eperoBbIX NPHMBIKaHHAX TAJOr0 BEPXOBOrO KJHHA IJIOTH-
HH, a TaKXe B NIpefiesiax TEIJIOBOTO BJAHSHHSA BOJOXPAHHUJHINA.

ConpsixeHHe NPOTHBOMHIBTPALHOHHHIX 3JIEMEHTOB Mep3Jof
IJIOTHHH (S1Apa, nHadparmMul, Mep3JIOTHOH 3aBECH) C BBICOKO-
JILAUCTHIMH TPYHTaMH GeperoBHIX CKJOHOB CJeAyeT ocylie-
CTBJIATb NIyTeM BPe3KH 3THX JIEMEHTOB JO MaJONPOCaZOYHBIX
BOJIOYNIOPHEIX BeUHOMep3JnX NMopox. B 6eperax nmpoTHBOdHIb-
TPAIMOHHBIA 3JIEMEHT JHGO JOJ/IKeH GHTb NMPONOJKEH 3a Hpo-
THO3HPYEMYIO TpaHHIy mepepaGOTKH JbAOHACHIIEHHHIX Oepe-
roB, 160 3TH Gepera KOHCTPYKTHBHBIMH MEPONDHSATHIMH CJe-
JIYeT 3allUTHTb OT mepepaGoTKu (TMpuaoxeHue 6).

5.22. JIpponachilneHHble Gepera C KPYNHBIMH JIEASTHHIMH
BKJIOUEHHSIMH B TPHMBIKAHHSIX K COOPYXEHHSM HaNOpHOTO
¢ponTa MOryT GHITH 3aLIUILEHB OT OTTAHBAHHUS CJIOEM BOJOHe-
NPOHUIIaeMOro IpyHTa (HJaH GHABTPYIOLIEr0 C NIEHOYHEIM 3Kpa-
HOM), NPHKPHITOrO OOGpaTHHIM (PHJIBTPOM H KaMHEM HJH BaJy-
HaMM OT BOJIHOBOI'O BO3IEHCTBHS BOJOXPaHHJIHINA.

5.23. lna yMeHblleHHSI OcafoK H JedopMmamuii BepXOBOH
MPH3MBE MEp3JIOfl IVIOTHHBI BEICOKOJIbIUCTHIE OTJIOXKEHHS BOJIH-
31 NOXOUIBH BEPXOBOTO OTKOCA PEKOMEHAYeTCS NpeiBapHTe/b-
HO OTTAHBATh HJH 3aMEHSTh TAJBIMH YIJIOTHEHHEIMYM T'PYHTaMH
B 30He pacyeTHoro oTtanBanua. Haubonee spdexTuBroi Takas
saMeHa GyIeT npu CpaBHHTENbHO Heryiy6okom (mo 10 m) 3ane-
raHUH KPOBJH MAaJIONpPOCAaJOYHEIX BEHYHOMEDPSJILIX MOPOL.

5.24. Hu30ByI0 NpH3MYy Mep3JI0#i MVIOTHHBI HONYCKAaeTCsl BO3-
BONUTb HA JIBbAWCTHIX BEYHOMEP3JHIX I'DYHTaX OCHOBaHHA 6e3
HX CNEeIHaJbHOH TNOATOTOBKH (MPEANOCTpOeYHOe OTTaHBaHHE,
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JIOTIOJIHUTENbHOE NPOMOpaKHBaHHE M Jp.) CO CHATHEM pa-
CTHTEJILHOTO CJIOS.

5.25. 3anoJHeHHBIE BOJOA NOHMXKEHHS B HHXKHEM Obede
BOGJIM3H MOXOMIBHI HH30BOTO OTKOCAa Mep3JIOH IJIOTHHHI He HAO-
myctumbl. TlostBastIONyIOCST 3/1eCh BCJAEACTBHE (DHIbTPALMH H3
GeperoB /M TasiHUs CHera W HaJjejefl BoLy HeOOXOHMMO yAa-
JIITh OT NOROIIBHI NIJIOTHHBL.

5.26. ITpu npoekTHPOBaHHH MEeP3JIOH IJIOTHHBHI CIeflyeT y4H-
THIBATh, YTO B palfiOHax pacHPOCTPaHEHHS KJIWHOBHIAHBIX JIbIOB
U JIpyrux GOpM MOA3EMHOTO JbJa MOXKET NMPOHCXOJHTH CKBO3-
HOE IIPOTauBaHNE BEYHOH MEP3JIOTH MOJ JHOM BOJOXPAHHJIMIILA.

5.27. I'peGenb, HU30BOM OTKOC ¥ HAJBOAHAS 9aCTh BEPXOBO-
ro OTKOCa Mep3yiofi TJIOTHHBl IIOJBEPKEHH IoNepeMEeHHOMY
3aMep3aHHI0 M OTTaWBaHHMIO. [/ TpeNOTBpAlleHHs NyYeHHs,
MOpO3060fHOTO TPEIHHOOODA30BAaHUSA M  COJHOIIOKIHOHHBIX
CTIJILIBOB Ha HH30BOM OTKOCE CJIOf CE30HHOTO NPOMEDP3aHHA H
OTTaWBaHHSA JOJIKEH OTCHIIATbCS U3 MeCYaHBIX, TPABEJNHCTHX H
me6GeHUCThIX TPYHTOB 6e3 NBIIEBATHIX H IVIHHHUCTHIX NpHMecef
(mpusox. 7).

5.28. KpyTHaHa BepX0OBOro OTKOCa MepP3JIOf IJIOTHHEL JOJIXK-
Ha HAa3HAyaThCsl B pacueTe HA MOJHYIO BEJHYHHY OCAJKH OCHO-
BAHHS BEPXOBOTO KJMHA, T. €. C 3amacoM, o6ecnedHBalOIMIUM
YCTOMYHBOCTL BEDPXOBOTO OTKOCa B HPOLECCE M NOCJAe OTTaHBa-
HUA OCHOBAHHSA INMOJ BEDXOBBIM KJHHOM IJIOTHHRI OT BOSﬂeﬁCT-
BHSI TeNJa BOXOXPaHH/IHILA.

5.29. IIpurynuTeNbHOE OXJIaXKAeHNE NJIOTHHH CACTEMON BO3-
JOYIIHBIX 3aMODPaXXHMBAIOMINX KOJIOHOK CJeNyeT NpefyCMaTpH-
BaTb HA NepHOX CTaOHJIH3alHH pPAacYETHOTrO TeMIepaTypHOro
pexXuma Mep3JIofi YacTH HJIOTHHEL, NOCJE Yero INOJIKHEL OBITh
pefyCMOTPEHB BO3MOXKHOCTH NPEKPalleHHs] NPHHYAHTEIbHOTO
OXJIaXXJIeHHs ¥ KOHCepBaIlHH 3aMOpaXKHBAaom e CHCTeMH, o6ec-
neunBalomed ee paboTOCHOCOGHOCT B aBapHHHBIX CHTYaIHSX.

5.30. ITpn ycrpoficTBe HH30BOH YHNODHOM NMPH3MBI H3 TODH-
CTOTO KDPYNHO3ePHHCTOrO MaTepHaja (KaMeHHOH HaGpOCKH,
raJbKH WIH BaJYHOB) SIPO Mep3JOf IJOTHHH JOJIKHO OT-
CHIAaTbCS M3 CYIVIMHKA C CONEpPXKaHHEeM NBUVIeBATHIX H TJHHH-
CTHIX yacTHI He MeHee 40%.

TaJjbie NJIOTHHBI

5.31. Bce TpeGoBanus, NpefbABAseMble NeHCTBYIOIMHMH
HOPMAaTHBHEIMH AOKyMEHTaM# K IIOTHHAZM H3 TDYHTOBBHIX Ma-
TEepHaJIOB B 30He yMepeHHOro kiauMara (m. 1.2), seasiorcs 06s-
3aTeJBHHIMH H JJIS TaJHX IJIOTHH B ycioBusx Kpafinero
CeBepa.
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6.32. Ilpu npoeKTHPOBAHHH MOTYT NPHMEHATLCH CJIEAYIOIHE
KOHCTPYKTHBHHIE CXEMBI TaJBIX MJIOTHH:

a) oxHOpOAHHIE (PUIABTPYIOLIHE NJOTHHH M3 CBSSHOIO HJIH
HECBSI3HOTO T'DYHTa, ¢ 006d3aTeJbHHIM YCTPOACTBOM BHYTPEH-
HEero yTeIVIeHHOTO ApeHa)ka H 3alllHTHOro CJosl, NpefoTBpa-

Puc. 3. CxeMpl TanmXx
NJAOTHH € KecTKofl JHa-
¢dparmoit (@) H ¢ Bepxo-
BOA BOJOYNODHOHl NPH3-
Mol mim 3kpaHoM (6)

1 —- mepsaanifi BoOROYHOp, He-
upocafgouHsii NpH oTTaHBa-
HHH; 2—cyioft BEICOKOABAHCTO-
ro rpysita, HPOCaZOYHOrOo NpH
OTTAaHBAaHHH; 3§ — JKecTKas
nnadpparmMa; 4 — mecwaHas
o6cuinKa; 5 -— YINODHBie NMDH3-
MBI H3 JIOGHX MECTHHIX rpyH-
TOB; 6 -— mpeHHpywOmal caof
H3 MeCTHOro (HALTPYIOWEro
rpyiTta; 7 — 3au(ATHHA caoR
H3 HENYYHHHCTOFO Trpysra;
8 ~— 3y6 H3 FAHHHCTOIO TPYH-
Ta; 9 — BEpPXoBas BOJAOYNOD-
Hasg NpPH3MAa HAH SKPaH H3
TAHHHCTOrO rpyHTA.

L{A0LEro MOPO3HOe NydYeHHe, TPeHIHHOOGpPa30BaHHE H COJIH-
(JIIOKIIHOHHO-0MI0/I3HEBHE SIBJEHHS B CJI0€ CE30HHOTO HmpoMep-
3aHHST — OTTaHBaHUA Ha rpeGHe, HH30BOM OTKOCe M HaIBOJX-
HOM YacCTH BEDPXOBOTO OTKOCA. STOT THI IJIOTHHH peKOMEeHIYeT-
CSl IDHMEHATb NPH HENMPOCaJOYHHIX OCHOBAHHMAX THNA «a» H
«6» (cMm. m. 4,6), MOCTaTOYHO BOJOYNOPHHIX HOCJTE OTTAH-
BaHHS;

6) MJIOTHHBI C [VIHHHUCTHIM LEHTPaJbHHM sipoM (puc. 4), c
39KpPaHOM HJIH BEPXOBOH NPH3MOHA H3 I'NIHHHCTOrO rpyHTa (pHC.
36) M yNMOpPHBIMH TNIPH3MaMH M3 HECBSI3HBIX TPYHTOB HJIH
KaMeHHON HaOpOCKH; BO3BeJileHHE TAaKHX IUIOTHH JONYCKaeTcs
Ha HENMpOCaJOYHLIX OCHOBAHHAX H HA MPOCAJOYHBLIX OCHOBAHHAX
OrpaHHYeHHO MOLIHOCTH NPH 00513aTeJIbHOM BBHIMOJHEHHH NIpe]-
TOCTPOEYHOTO OTTAaHBAHHS TEPMONPOCANOYHOTO CJIOS HOX MO-
JOLIBOM MJIOTHHBI;

B) ILIOTHHBI C JKECTKO# IleHTpaJbHOf nuadparmoii, Kotopas
IPOYHO 3aJeJlaHa B OCHOBaHHe, He HCHBITHIBalouiee aedopma-
Iui B obJaajfaioniee CBOACTBAMH BOJOYNOpa NOC/IE OTTaHBAHMS;
HeOOXOZUMBIM KOHCTPYKTHBHHIM 3JI€EMEHTOM TAKOM IJIOTHHBI
cleyeT CUHTaTh necyaHoe fAApo, mpefoxpaHsioniee auadpar-
My OT NOBpeXJeHHd NPH OCajKax YNOPHHIX npusM (puc. 3, a);

I) KaMeHHO-3eMJITHHE MJIOTHHB C SAPOM WJIM 3KPaHOM H3
CBA3HOIO TPYyHTa, ¢ 06A3aTeJNbHHEIM YCTPOACTBOM TEILIO3aIIUT-
HBIX CJIOEB H3 JIIOOBIX MECTHHIX HENYYHHHUCTHIX FPYHTOB (KpoMe
Topba), NpeNOXpaHSIOUMX BEPXHIOI YacTb sapa (dKpaHa)
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OT IJy6OKOro CE30HHOrO MpOMep3aHust, myueHHs u Mopo3o6oh-
HOTO TPEUIMHOOGPAa30BaHAS H 0GECNeydBaIOLIHX HOPMAJIbHYIO
paboTy BHYTPEHHEr0 JpeHa)ka NpPH OXJaXKIEHHH HH30BOH Ka-
MEHHO-HAaGPOCHOM NPHU3MHI BCJICACTBHE €CTECTBEHHOH KOHBEK-
IIMH XOJIOJIHOTO BO3JyXa B 3UMHee BpeMs (pHuc. 4);

Puc. 4. TlpunnunuajabHast CXeMa TeNJO3aIUTHOTO cAOS B TaJOH KaMeHHO-
Ha6pOCHOH NJIOTHHE C SAPOM

1 — Ttanoe AApo; 2 — ApeHax; 3 — TENNO3AIHTHHA c/0f; 4 — PPaHHNA MAKCHMAaJLHOTO
npomep3aHHs TEMJI03aMHTHOTO CJIosl (CTpeJAKaMH NoOKasaHo HanpapieHHe eCTeCTBeHHON
3HMHeR KOHBEeKUHMH B HH30Bofi HpH3Me)

1) TJIOTHHB C THOKMMH NMPOTHBOQHUILTP aHOHHBIMH YCTPO#i-
CTBAMH M3 NOJHMEDPHBIX MaTEPHAJOB, 3aLIHIIEHHBIX OT PE3KHX
KoJIeGaHHH TeMIepaTyp TeNJIOM30JHDPYIOINeH NPHTPYy3KoH rpel-
HS HeNyYHHHCTHIMH I'DYHTaMH (pHC. b H npHJIOXK. 7).

Mpumeuanne IlpuBeseHntle Ha pHC. 5 KOHCTPYKTHBHBIE CXEMBI
nJ0THH ¢ THOKOf BOJIHHCTOR AHadparMof, BHYTPEHHHEM 3KDaHOM H HOHYPOM
paspaGoTansl ¢ y4eTOM ONHTA NPHMEHEHHA NJICHOUHHX SKPAaHOB HAa BpPEMeH-
HBIX HH3KOHATIOPHHIX NJIOTHHAX BHIcOTOH no 8 M B pafionax Kpafinero Cese-
pa H C yyeroM pe3yJbTaToB CIeHHAJbHBIX HCCJeMOBaHH, BHIIOJHEHHHIX HA
momensix B Kpacuosipckom IIpomcrpoiirnunpoekte B8 1965—1967 rr.

5.33. IlpumeHenne rubKHX IIPOTHBOOMUILTPALHOHHBIX 3JIe-
MEHTOB M3 NOJHMEPHHIX IIJIEHOK PEKOMEeHAYeTCs B IIOTHHAX Ha
OCHOBAHHAIX THIA «a», «6», «B», «r» (m. 4.6), npu ob6s3aTeb-
HOM OTTaMBaHHH I'PYHTOB MJIM YIaJI€HHH NOBEPXHOCTHOTO CJOS
JIbJIOHACHIIIEHHOTO I'PYHTa B OCHOBAHMH nuadparMel B MOHYpa.
Jlonyckaercsi ecTecTBeHHOE OTTAaHBaHHE 3TOTO CJIOS B OCHOBA-
HHH BEPXOBOI'O M HH30BOTO KJHHA B IpoLecce SKCIJAyaTalHH
OVIOTHHEHI; TIPH 3TOM JJIs BOCHDPHSITHS OCaIOK OTTaMBAaIOUIEro
OCHOBAHHS H 3aIUUTH JHadparMu ot aedopManuii BepXOBOH H
HH30BOH NpPH3M DEKOMEHAYEeTCS OTCHIIKa MeCYaHHX 30H OKOJO
ru6KHX BEPTHKAJbHBIX NPOTHBOMHIBTPALHOHHEIX 9JIEMEHTOB.

5.34. Y3 nosiuMepHEIX MaTepHAJOB [/l YCTPOHCTBA MOCTO-
STHHBIX NPOTHBOGHJIbLTPANMOHHLIX ycTpoHcTB Ha CeBepe Haun6o-
Jlee MOAXOAALIEH SIBJSIeTCS NOJHITHIEHOBAast PYJOHHAsS MJEHKA
ronuuHof 0,2—0,4 MM, crabuausnpoBanHasi no6askoit 2% ca-
KH. Mopo3socTofikocTe Tako# nJjeHkH no Muayc 70°C (203K),
npefeabHas pacTIXUMOCTb npu paspuse 600—800%, npou-
HOCTb Ha pasphiB okoJyio 120 krc/cm? (12MIla). Dta nieHka
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He H3MEHseT CBOMX CBOHCTB B TeU€HHEe MHOI'HX JIeT B BOJAHOM
H I‘pYHTOBOﬁ cpelie H HE3HAYHTCJABHO H3MCHACT HX, HAXOAAChH
B TEYEHHC HECKOJIbKHX CYTOK HA OTKPBITOM BO3IAYXC H NOMA aeHd-

CTBHEM COJIHEYHOH pajualuH.

LN

Puc. 5. PekomeHRyeMble KOHCTPYKTHBHBIE CXEMHl He(QHAbTPYIOIUX MJIOTHH
TAJIOTO THNA ¢ THOKHMH NPOTHBO(HIBTPAUHOHHBIMH 3J€MEHTAMH H3 MOJH-

MEPHBIX MJIeHOK

a — oZHOPOLHAA IJIOTHHA C HeHTpajbHOi Amadparmoil; 6 — HWAOTHHA C UEHTPaAbHON
auadparmofi, pacnosaraeMofi B 3alHTHOM NeCYaHOM #AIpe; 8 — IJIOTHHa C HEHTPafb-
Hoft nHadparMofi H BHYTPEHHHM [OHYDPOM: & -— IVIOTHHZ C BHYTDEHHHM HaKJOHHEIM
SKPAHOM H NMOHYpOM; [ — BeuHOMeD3JnHl BOAOYNODP, HENPOCAJOTHH NPH OTTAHBAHHH;
2 — ABJOHACHINIEHHBIA [IPOCAJOYHBLI NPH OTTaHBaHHH CJAol OCHOBaHHHA;, 3 — rubkas
BoAHECTas aAuadparma H3 HoJEMeDHOH nJaeHKH; 4 — ruGkuil moHyp; 5 — 3aufHTHOE
SIAPO H3 NecKa HAH leCYaHO-rpPaBHiHOA CMECH ¢ OKaTaHHBIMH 38PHaMH; 6 — 3ali{HTHbLIH
CNOofi H3 NecYaHOro HMJAM NeCYaHO-TPAREJHCTOr0 TPYHTA; 7 ~ TeNo NAOTHHHEL H3 Illecya-
Horo (mecuaHo-TpaBeNHCTOrc) IPyHTa; 8 — BEPXOBAf H HH30Bas YHOOPHble HPH3MHL;
9 — APEHHDYIOUKA CJAOM H3 KPYNHO3EPHHCTHLIX I'DYHTOB; 10 — 3amiuTHRUL cjoit H3 pas-
HO3EPHHCTOTO HeCBSI3HOr'O rpyHTa; /1 --3y6 H3 cyraHHKa; I2 — 3oHa NpPeAnoCTPOEYHOTO

OTTAaHBaHHA CJIOS BBICOKOABAHCTOrO I'pyHTa

Haunyuimnm cmoco60M COeAHHEHHS NOJHSTHJIEHOBBIX I10-
JIOTHHI, gBJsercs cBapka. IIpouHocTe cBapHOro mBa cocras-
asier 50—100% npounoctr naenku. Ilpu oTcyTeTBHM CBapOUHO-
ro 060pYyLOBAHUS HJU NPH HEBO3MOXKHOCTH KaueCTBEHHOTO BhI-
MOJHEHHS CBAPKH H3-3a2 He6/JIarONpPHATHBHIX YCIOBHH JOMYCKaeT-
C COeJHHEHHe TOJIOTHHIL InyTeM J3—>5-KpaTHoro neperu6a
KpaesB NJEHKH M NPOKJeHKH HX JIMIKOH DOJHMEpPHOH JIeHTOH.
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Kpasi moJIOTHHIIl MOXKHO COeIHHATb TaKKe MOPO3OCTOHKOH Ma-
CTHKOH.

Bpemennbie npoTHBOGUILTP AHOHHBIE YCTPOHRCTBA, MPeAHA-
3HaYeHHHe A9 paboTh B TeueHHe 1 roga — 3 JeT, MOTYT H3-
rOTaBJHMBATLCS H3 MOJHMEPHBIX MaTEePHAJIOB JPYrHX BHIOB. Bhl-
60p HX MOXET NPOH3BOAHUTLCS [0 TEXHHKO-9KOHOMHYECKHM
COOOpaxKeHHsIM H MECTHBIM YCJIOBHSM.

5.35. [IpuMeHeHHe NJIOTHH ¢ THOKHMH MNOJHMEPHBIMH MPOTH-
BOQHJILTPALMOHHBIMH 3JeMeHTaMH HaunGoJsee uenecoobpasHo
NPH OTCYTCTBHH KayeCTBEHHBIX [VIHHHCTHIX TPYHTOB BOJIH3H
CTBOpPA, a TaKXe NpPH HaJHYHH TAaKHX TPYHTOB, KOrla HX Ilepe-
XOJl M3 JIbJOHACHIEHHOTC B NepeyBaa)KHEHHOe TaJoe COCTOs-
HHE CYUICCTBCHHO OCJIOXKHACT TEXHOJIOTHIO HX 3aroToBKH, OT-
CHINKH H yNJIOTHEHHS, OCOOEHHO B YCJIOBHSIX NOXKJJIHBOIO JI€Ta.

5.36. Jlast 3alHTHI OT NMOBpeXIAECHHH IJIEHOYHOTO IPOTHBO-
DHABTPALHOHHOrO YCTPOHCTBa pEeKOMeHIyercs YKJaJXbBaTh
HOJACTHJAIOUIHA CJIOA ToNHHOH He MeHee 0,3 M H 3aIUTHBIN
cyoli — He menee 0,5 M H3 mecka WAM M3 TeCYaHO-TPABHHAHOMN
cMecH. B nojpctunalomuil ¢1oi 1onyckaeTcs YKJAaAbBaTh IPYHT
M3 OKaTaHHBbIX UACTHIL He KpynHee 6 MM, a B 3aUIMTHBHIH — He
kpynnee 40 mMm. Hanexxnoi pabote nseHouHofi auadparmn
cnocoberByeT ¢BoGoHAsA, 63 HATAXKEHHS, YKIalKa MJIEHKH Ha
FrOpPH30HTaJIbHble M TOJIOTHE HOACTHJAAWOIIME CJOH H BOJIHH-
CTOCTb BEPTHKAJbHBIX H KPYTBIX HAaKJOHHBIX NPOTHBOQHJIbLTPA-
IHOHHHIX ycTpofictB (pHc. 5,a,6,8). Ha HH30BOM KOHTakKTe
C IVIEHKOH HeJONYCTHMO HaJIHUHE CMep3IIHXCsl KOMBEB H CKOI-
JICHHH KPYITHHIX YaCTHIIL.

5.37. IIporuBoduNbTpalHOHHEIE YCTPOACTBA He JOJIKHEI 110-
najaaTh B 30HY 3HaKomepeMeHHbIX Temneparyp. Ce3oHHOe mpo-
Mep3aHHe-OTTaHBaHHe JONYCKAaeTCsl TOJNbKO B Hpefesax TemJo-
3aIIUTHOTO CJIOSI Ha rpeGHe H HH30BOM OTKOCe, MPEAOXPaHsIo-
fIero NpOTHBOQHIBTPANHOHHBIE YCTPOACTBA H APYrHe 3J€MeH-
THl TeJa MJIOTHHBL OT BO3HHKHOBEHHSI ONAaCHHIX KPHOT'€HHHIX
OpOIECCOB — IYyYeHHs], MOPO30GOHHBIX TpelHH H COJH(JIIOK-
IIHOHHO-OIIO/I3HCBHIX SIBJICHHI.

5.38. B ynopHbie Npu3MBl JOIYCKaeTcsl YKJAaAKa IpakTHye-
CKH JIOOBIX TPYHTOB, OZHAKO KOJHYECTBO HeNePEerHHBLUIHX pa-
CTHTEJLHBIX OCTATKOB JOJ/IXKHO OniTh He Gosee 10%, a Mep3amIx
KoMbeB — He Gojee 30% obuiero o6bema rpynra. Mepanbie
KOMbsI MOTYT VKJaAwiBaThCs B KoauuectBe a0 15Y% naxe B
TPYHTOBHE NPOTHBOGHIBTPANHOHHBIE ycTpoficTBa miaoTuH. He-
00XOHMO JIHIIb CJEAHTb 34 TeM, 4TO6bl MepaJble BKJIIOUEHHS
He COCPeNOTOUHBAJHCh B OJHOM MecTe, a OblJIM pacnpeze/ieHbl
no 06beMy paBHOMEpPHO.
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5.39. ConpsixkeHne ¢ OCHOBaHHEM NPOTHBOMHJILTPAIHOHHEIX
YCTPOHCTB M3 TVIHHHCTHIX TDYHTOB MOXeT OBbITb BBLINOJHEHO
C MOMOIIBIO TVIHHACTOTO 3y0a, COCTAaBJSIONIEr0 HUXKHIOI 49acThb
fpa, 9KpaHa HJH BEPXOBOH BOJOYNODHOH HPH3MLI, a TaKxKe
C NOMOLIBI HHBEKHHOHHOH 3aBeCHl; AJIsl CONPSIKEHHS C OCHOBA-
HMeM KecTKoft numadparmel, ruOKO# LeHTpaibHOR Anadparmel
H BHYTPEHHEro NOHYpa M3 MOJHMEDPHOH IJIEHKH CJIefyeT YCTpaH-
BaTh 3y0 U3 IVIOTHO YJIOJKEHHBIX CYIVIMHKA HJIH I'VIHHBI (CM. pHC.
3, 4, 5). 'ny6una 3ajgeJKH rJHHUCTOro 3y6a (3aMKa 3aBecCHl)
B INIOTHYIO CKaJdy HJIH HENPOCAaJOUHKLII BOJNOYIOPHBHIA CJOH
JOJKHA OLITh He MeHee 1 M.

5.40. [Ins ymenbuieHust fedopmanuit Tasoil NIOTHHE PEKO-
MeHYyeTCs:

npeABapUTENbHOE OTTAMBAHHE H YIJIOTHEHHE TepMompoca-
JIOYHOTO JbJOHACHILIEHHOTO CJIOSI OCHOBAaHHs B MEPHOJ CTPOH-
TeJIbCTBA NJIOTHHBI;

KOMOHHHDOBaHHOE OTTaHBaHHE, BKJIOYAlOLlee NEPHOJ HH-
TEHCHBHOTO NPEANOCTPOSUHOTO OTTAHBAHMS H €CTECTBEHHOE 3a-
BeplleHHe Hporecca OTTaMBAHHS IOCJe 3amoJHEHHS BOAOXpa-
HHJIHUIZ ¥ TepBble TOfbI SKCIJAYyaTaUHH TJIOTHHBI TEeJIOBBIM
BO3fefiCTBHEM BOAM H (HJbTpanuei.

5.41. TIpu npOeXTHPOBAHHH TJIOTHH HA MOIIHOM TOJMIE PHIX-
JBIX TPYHTOB HJIH TPEL[HHOBATOM CKaJbl, BOJOHNPOHHIIAEMOCTb
KOTODHIX PE3KO BO3PAacTaeT IpPH OTTAaHBAaHHH, PEKOMEHIyeTcs
yCTPOHCTBO NPOTHBOGMH/ILTPALHOHHON 3aBeChl, OCYLIECTBJIsie-
MO#f TI0CJ/Ie HCKYCCTBEHHOTO NpeBapHTENbHOrO OTTAHBAHHS OC-
HOBaHHS 3y0a 0 pacyeTHOH IyOHHBI NPOTAMBAHHS OCHOBAHHS.
JlonyckaeTcs nocteneHHasi (NOCNOHHAaA) HHBEKLUHS OCHOBAHHMS
IO MEepe ero eCTeCTBEHHOIO OTTAHBAaHHS B NEPBble HECKOJbKO
JIeT 3KCIUTyaTalMi BoAOXpaHHAHmA. Jlas 3Toro HeoOGXOAMMEL
TOCTOSIHHbIE HaGJIONeHHA 3a TeMIepaTypaMH IOpOJ, OCHOBA-
HHS H HX OTTaHBaHHEM.

5.42. 3y6 u HHBEKIHOHHAs 3aBeca JOJIKHH mepepe3aTb BCe
MOPOJIbl OCHOBAHHS, BKJIOYAIOIIHE IPOCAJOYHEIE I'PYHTH, CKaJlb-
Hble H TOJIyCKaJibHBElEe NMOPOJABI C TPEeLIHHaMH, 3aMOJHEHHLIMH
GUALTpyIOLINM MaTepHAJNOM HJH JbAOM, a TaKxKe HeCKaJbHbIe
FPYHTHI, BKJIOYAKOIKE POXKHJIKH Jba H HENePerHuBIlIHe Opra-
HHYeCKHe OCTaTKH.

5.43. Tomuuna saapa, BOSBOAUMOrO U3 LIe6eHHCTOro CYTJIHH-
Ka CO 3HAUMTENbHBIM COIEpPXKAHHEM TBIJIEBAaTHIX YaCTHI, JOJIXK-
Ha npuHEMaThCH He MeHee 0,25H (H — makcumasbHbIA pacyeT-
HEIA HAaNOp BOAHI Ha IJIOTHHY) ; 27151 60J1ee OIHOPOHOTO CYTJIHH-
Ka, BKaogamwomero o 30% XpynHbX gacTHi d>=>2 MM, MHHH-
MajibHas TOJIIHMHA siApa MOXKeT ObTh mpuHATa pasHo# 0,1H.
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5.44. Ucnosnb3oBaHne B KauecTBeé BOJAOYIOpa Mepssol Tpe-
OIMHOBATOH CKaJbl 6e3 crenuaJibHOH NOATOTOBKH OCHOBAHHS
JIONyCKaeTcsi B TOM CJydae, €CJH TPELIUHHl ee 3anoJHeHbl IJIH-
HHCTHIM TPYHTOM HJIH OObE€M TPeIIMH HACTOJbKO MaJi, YTO IpH
BHITAHBAHHH TPEHIMHHOIO JIbJla BOJONPOHHIIAEMOCTb MOPOJHI
BO3pacTaeT HE3HAYUTEJNbHO W HET ONACHOCTH pPa3MbIBa TPYHTO-
BOTO IPOTHBOGHJILTPAIHOHHOTO 3JEMEHTa IO KOHTAKTy C Tpe-
muHofi. Ecan 3TO TpeGoBaHHe He BHINOJIHSIETCS, HEOOXOAHMO
NpeAyCMOTPeTh UEMEeHTALHIO HJIH APYroe HHbeKIHOHHOE NPOTH-
BOQHJIbTPAllHOHHOE YIJIOTHEHHE OTTaHBAIOIIeH 30Hbl OCHOBAHHS.

5.45. Ecan cucreMa TpemHMH CKaJbHOTO OCHOBAHHS HeIo-
CPEeJCTBEHHO COeJHHsIeTCs ¢ BepXHHM ObedoM, TO AJjisi YMEHb-
ImIeHHsT (UIBTPALMH NOCJe 3aMOJHEHHS BOJOXPAHHAHINA MOXK-
HO NPHUMEHHTb OTCHIIKY B BOAY CYIVIMHKA, BKJIIOYass H Mep3Jibif,
IJisi 06pa3soBaHHsl MOHYpa NPH YacTHYHOH KOJbMAaTaUHH IO-
BEPXHOCTHOM TPeUIHHOBATOH 30HH. BHIXOJBI TPEIHH Ha TOBEPX-
HOCTb B IIpefiesiax HH30BOH NPH3MHBI PEKOMEHIYyeTCs 3alIHTHTb
ca0eM 06paTHOro GHUJIbTPa /ISl MPENOTBPAIEHHs BHHOCA KOJIb-
MaTHpPYIOLIEro rpyHTa (QUJIbTPAIHOHHEIM HOTOKOM B OTTAaHBAIO-
IleM OCHOBAaHHH.

5.46. I'peGenp 3xpaHa (siZpa) NJIOTHHH NOJXKeH OBHITh 3a-
IIUIIEH OT 06pa30BaHUsI MOPO30COAHHIX TPEMIMH CJIOEeM Iecya-
HO-TPaBHAHOTO MJIH IIe6eHHCTOTO rpyHTa. MUHHMAaJbHAS TOJ-
IIHA 3TOr0 CJOS HOJIKHA PAaBHATbCS IIYyOHHE €ro Ce30HHOTO
npoMep3aHus. [Ipy npoeKTHPOBaHHH IJIOTHH C HAamOPOM BHIIE
10 M Heo6xoAuMasi TOJNIIHMHA H KOHCTPYKIHS 3aIMHTHOTO CJIOS
JOJIZKHB! OBITh YTOYHEHBI Ha ONBITHBIX IIONI[aJKaXx.

5.47. Inuna, rayOuHa BPe3KH W KOHCTPYKIHH GEperoBoro
compsArammero NpoTHBOPHIbTPAIHOHHOTO YCTPOACTBA Ompeje-
JITIOTCSI IPOTHO30M OTTaWBaHMsI 6epPeroBoro CKJaoHa (TemiIoTex-
HHYECKHM pacueToM), IPOrHO30M pPasBUTHA OGXONHOH (uiib-
TpalHH, a Takke NPOrHO30M pa3BHTHA TepMoOKapcra H Gepero-
BOH TepMoabpasuH Ha JbAHCTHIX YyyacTKax 60pTOB HOJHHH
BOJH3H NPHMBIKAHHS IJIOTHHH YU APYFHX HANOPHEIX COOpYyXKe-
HHH THJApOYy3Ja.

IIpu cooTBeTcTBYyIOIEM TEXHHKO-5KOHOMHYECKOM 0GOCHOBa-
HHH JIOTYCKAeTCqd NpeANoCTPOeYHOe OTTAHBAHHE M YNJIOTHEHHE
HJIM 3aMeHa HeYCTOHUYHBEIX NPH OTTAHBAHHHM JbJOHACHILEHHHEIX
TPYHTOB Ha yyacTKax 6eperoBbIX NPHMBIKaHHI.

5.48. Ilpy npoeKTHPOBAHHUHU TaJIOH NJIOTHHH HA OCHOBAaHMUSIX,
XapaKTepH3YIOMUXCH 3HAYHTEJbHOH BeJHYMHON OCagKH IPH
OTTaNBaHHH, PCKOMEHJyeTCsl IpeBapHUTeJbHOEe OTTAHBAHHE C
YIJOTHEHHEM WJIM 3aMeHa IPYHTa B BepxHeM, HauboJiee JbJOHA-
CHImeHHOM cJioe. IIpu ecTeCTBEHHOM OTTaHBAHHH BHICOKOJbAH-
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CTOrO0 OCHOBAHHSA KOHCTPYKIHS nNpOoQHIAA NJIOTHHH HOJXKHA
GbITh IpHCIOCOG/IeHa K BOCIPHATHIO MeIJIEHHO Pa3BHBAIOIIHXCA
IZedopManuil OTTaMBAIOLIETr0 OCHOBAHHA. DTOMY TPeGOBaHHIO
OTBEYAIOT IPH3MBI 3 Pa3HO3E€PHHCTHIX CHINYYHX TPYHTOB C HO-
JIOTHMH OTKOCaMH.

5.49. Ilpx NpPOEKTHPOBAaHMH TaJNOH MJOTHHEI Ha MEpP3JHX
OCHOBAHHSIX, He HCIBITHIBAIOIHX 3HAUHTE/IbHOH OCaJKH IPH OT-
TaHBaHMH, CJeyeT OPHEHTHPOBATLCSI HA eCTeCTBEHHOE OTTaHBa-
HHe BEUHOMEpP3JHIX TPYHTOB, OOBIYHO 3apepuIalolleecs B Ha-
YaJbHBIA MEPHOJ JKCIIyaTalHH IUIOTHHH (He GoJee 10—
12 ner).

5.50 IlpexnBapuTesnbHOE OTTaHBaHHE MPOCALOYHOTO OCHO-
BaHAS OrPaHHYEHHOM MOIIHOCTH MOXeT OBITb BHINOJHEHO My-
TeM BPEMEHHOr0 3aNOoJIHEHHs] BOJOXPaHHJHINA IPH HELOCTPOEH-
HOM IJIOTHHE, HO NOJIHOCTBHIO 3aBepIeHHHIX BOJLOCOPOCHBIX CO-
opyxenusx. ITocie 3aTyxaHus ocafiki OTTaHBAIOLIEr0 OCHOBA-
HMS BOZOXPAHHJHIIE OIOPOXKHSETCS, MPOM3BOJHTCA 3afejKa
Ze(opMHPOBAaHHHIX YYacTKOB Teja IJIOTHHB M 3aBepllaercs
OTCHIIIKA ee IOJIHOTO NMPOQHIS.

5.51. Cienyer mpefxycMaTpHBaTh CBOEBDPEMEHHYIO 3aJEJKy
JBYX OCHOBHBIX CHCTEM TpeIUMH, KOTOpble MOTryT BO3HHKATb
B TeJle TaJOH IJIOTHHH B Haya/bHLIH NEPHOJ SKCIIyaTalHH
BCJEJCTBHE OCAAKH OTTAHBAIOMIMX TI'PYHTOB OCHOBAHHfl THIA
«B», «r» (m. 4.6). Ocob6oe BHHMaHHe cjenyeT obpamarb Ha
MPOAOJbHBEIE TPEUIHHBI B TeJe BEPXOBOTO OTKOCa BJOJb ypesa
BOJBI H NONEpeYHble K OCH COOPYXKEHHsl TPELIHMHbl B NMPHMBIKA-
HHSIX TaJOro TesJla IVIOTHHBI K MEpP3JIBIM rPpYHTaM B GopTax
JOJIHHEL.

5.52. Ilpepbienne rpe6us maotunsl Hag HIIT pomxno Ha-
3HAUaThCsl C yYeTOM OCaJKH OTTAMBAIOILEr0 OCHOBAHHSA, €CJIH
He npeXyCMaTpHBaeTcCs NpeJBapHTeNbHOE OTTAMBAHME HJH 3a-
MeHa JIbJOHACHIIIEHHOTO CJI0Sl OCHOBaHHS YNJOTHEHHBIM TJIHHH-
CTHIM TPYHTOM.

5.63. Hepocratounass u3yueHHOCTb  (HILTPALHOHHHIX
CBOHCTB IPYHTOB B GoJibIIHHCTBe paitioHoB CeBepa H H3MeHeHHe
3THX CBOHCTB, CBSI3aHHOE C IIPONECCaMH OTTauBaHMS H IPOMep-
3aHH$, NO3BOJISIET PEKOMEHJOBATh NPHMeHEeHHe OOLIETPHHSTHIX
CI0COGOB NPOBEPKH (HIbTPALHOHHOA YCTOHYHBOCTH H moabopa
06paTHLIX (QUJIbTPOB TOJILKO IJIsi IVIOTHHBI BHICOTOH He GoJiee
6—8 M. [lasi Gojlee OTBETCTBEHHBIX COOPYKEHHH HEOGXOZUMO
crenyasbHOe (DHIBTPAIMOHHOE MOJENHpPOBaHHe Ha oOpasuax
TPYHTa C NMEPBHYHOH KPHOTEHHOH TEKCTYpOH, H3MeHsomencs
B Tpolecce OTTaHBAHHS.

5.54. TepmompocajnouHble MepsJnle TPYHTH, caaGo ¢uib-
TPYIOL{He NOCJIe OTTAaHBaHMS, MOTYT OBITb OCTaBJIEHH B OCHOBA-
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HHMH TaJO¥ NJAOTHHHL. JlJisi HOBBILIEHHs HECYLIeH CIIOCOGHOCTH
H YCKOPEHHSI KOHCOJIH/ allHH OTTaHBAIOLIEro rPYHTa MOXKHO NIPH-
MEHATb BEepTHKaJbHbIE IleCYaHble CBaH-JAPeHbl, BOAA H3 KOTOPHIX
JOJIKHA OTBOJHTBCS B YTEIVIEHHBIH IpEHaX, PacnosioXKeHHBIN
B TeJie HU30BOH NMPH3MBIL.

5.55. Ilns nmpemoTBpaiieHusi o6pa3oBaHHs HaleleH He JO-
nyckaercst cBOG0JJHOe BBICAUHBAHHE BOJABI HA HH30BOH OTKOC, Ha
6GeperoBbie CKJIOHHEL B 30HE MPHMBIKAHHSA K 60OpTaM JOJNHHH H B
TeJIO HEeYTeIJIeHHOA HH30BO# YIOPHO# NPHAMHL H3 KAMEHHOH Ha-
6pocku.

5.56. OpraHu3oBaHHBIH OTBOJ [PEHAMKHBIX BOJ B HHKHHHA
6bed HDONkKeH ObITb 3allHIeH OT 3aMeP3aHHs; PH OTCYTCTBHH
BOABLI B HMXKHeM Obede HJH NOJHOM ero NpoMep3aHHH B Teue-
HHe 3UMBI PEKOMEHAYEeTCSI yCTPOHCTBO YTEIVIEHHOTO KaNTaXKHo-
ro KOJIOJIla, H3 KOTOPOTO APeHaXKHble BOABI AONMHH MOCTYNATh
B BOJ03a60p HM/IM aBTOMAaTHYECKH IlepeKauyHBaTbCsi B BEPXHHH
6bed.

5.57. BHyTpeHHHI JpeHax 3eMJIsTHON IJIOTHHH CJIeflyeT pac-
noJjiaraTh B IOCTOSIHHO TaJIOf 4YacTH ee NPOQHJS HA TAKOM
PAaCCTOSIHHH OT HH30BOI'O OTKOCA, IPH KOTOPOM NpOMep3aiolnas
9acTb HH30BOH YNODHOH NPH3MBI COXPAHSET YCTOHYHBOCTh HPH
nepejiaye Ha Hee MOJHOTO THAPOCTATHYECKOTO JaBJeHHs CO CTO-
poHHI BepxHero 6beda B ciyyae aBapuiflHOrO 3aMep3aHHs Ape-
Haxa. B HauGosbiell cTeneHH 3TOMY TPeGOBaHHIO YHOBJETBO-
psieT pa3MelleHHe JpeHa)ka Ha KOHTaKTe HH30BOH rpaHH Ipo-
THBO(HIBTPANHOHHOIO 3JIEMEHTA C OCHOBAHHEM.

5.58. B nsoTHHax BBICOTOH OT 15 10 25 M HHXKHSS TPETh
HH30BOT'O OTKOCa Ha cJydya#i aBapufHOrO IepeMep3aHusi BHY-
TPEHHEr0 JpeHaXa INpPH 3HAYATEJbHOM COJEPXKAHHH MeEJOUH
(d<2 mm) B Hu30BO# npusMe (20% mo mMacce u GoJiee) moaKHA
060pyI0BaTbC HACJAOHHBIM JPEHAa:KOM JJIsI 3alHTH HH30BOTO
OTKOCa OT pasMbIBa JPEHaXKHLIMH BOJAMH, NPOPBABIIMUMHCS B
006xoJ BHyTpeHHero apeHaxa. ToJiHHa KpyNHO3ePHHCTOH ua-
cTH ¢unbrpa (d==2 MM) HOJXKHAZ NPEBOCXOAHTH INIyGHHY €ro
Ce30HHOro npomepaanus (mopsinka 3—3,5 m). Ecau yerpoiictBo
CTOJIb MOIIHOTO OHILTPA HEIKOHOMHYHO HJIH HEBO3MOXKHO H3-3a
OTCYTCTBHST MECTHBIX MAaTepHAJIOB, TOJNIIKHHA CJIoeB GUIbTPA MOA-
Gupaerca 6e3 yuera ero Ce30HHOTO NPOMED3aHHS; TIPH 3TOM
cJIellyeT CYMTaTh 06g3aTeIbHBIM YCTPOHCTBO TEMJIO3alUTHOTO
cJI051 U3 JIIOOLIX MECTHBIX T'DYHTOB, HE NOABEPKEHHBIX MOPO3-
HOMY Ny4YeHHIO, O/l IIpefOoTBpPAalleHHs1 3aMep3aHHA JpeHaxKa.

5.59. B neasx samMeziJsieHHSI NPOMep3aHHUs H YMeHbIIEHHS Ce-
30HHBIX K0JIe6aHHI TeMHepaTypHl BCJe/CTBHE KOHBEKIHH BHY-
TPH HH30BOH NPH3MbI U3 KPYNHOH! TaJbKH HJH HaOPOCKH PeKO-
MeHJyeTCs OTCHINATh IO HU30BOMY OTKOCY CJIOH KapbepHOH
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Melour WM [HEeCYaHO-I'PABEJUCTOrO I'PYHTA M OCTABJSATH B TeJe
NPHA3MB NPOCJIOAKH MeJOYH. DTHM NPeJOTBPaNIalOTCd KOHBEK-
Iusl BO3AyXa B MyCTOTax HaGpOcKH, oOMeH ero ¢ atmocdepoi
¥ 06pa3oBaHAe BHYTPEHHHX Haslefel.

5.60. TosmuHa TEIVIO3ALMTHOTO CJO0dA, NPeAOTBPallaloero
npoMep3aHue BHYTPEHHEro JipeHaXka INIOTHHHL ¢ HH30BOH HpH3-
MOl M3 KaMeHHON HAaGpPOCKH M BHellHero (aBapHHHOro) Ha-
CJIOHHOTO JpeHa)ka 3eMJISTHOH IJIOTHHEI, JOJIKHA HAa3HAYaTbCs
TakoH, YTOOH BOJA, BHICAYHBAIOMIAsiC B JpeHaX, HE MoOrja
3aMep3HyTb NPH 3HMHEM OXJaxKJeHHH OTKOCa IJIOTHHH H HH-
30BOH NpH3MEL. B TemIo3aunIuTHOM CJI0€ HAOJIKHA HOCTOSTHHO
COXpPaHATBCS Tajag 30Ha TOJILMHON He Menee 0,5 M, mpuJeraro-
mas K IpeHaxy ¥ NPensTCTBYIOUas KOHTAKTy GUIbTpyoniefcs
BOJEI ¥ IIpOMep3aloilefl 30HBI TENJI03aUHTHOTO CJIOSI.

5.61. ITox6op mMaTepuaoB AJIS 3alIHTH MJIOTHHH H Gepero-
BHIX MIPHMBIKaHHHA OT BOJIHOBOI'O BO3AEHCTBHUS, a TaKxkKe NOAGOD
$uabTpOB ;U mpenOTBpAaleHHs] BBIHOCA YaCTHIL H arperatoB
CBSI3HOTO TPYHTa B HaGpOCKY CJieflyeT OCYINECTBJSThH IO IJiaBe
CHuIl «IT0THHBE H3 IDYHTOBBIX MaTEPHAJIOBY.

6. TPEBOBAHHSA K BOLOCBPOCHBIM COOPY)XEHHUAM

6.1. Bomoc6pocHele U BoJ03aGOpHEE COOPYXKEHHSI B COCTaBe
THAPOY3Ja, BKJIIOYAIoNnero B ce6si Mepasyio IJIOTHHY, KaK mpa-
BHJO, CJeAyeT pacmojaraTh 3a INpejejJaMH IVIOTHHH (CM.
m. 4.16).

6.2. Oco6enno HeGaronpusITHHIMH IJIsSI YCTpoficTBa 0GXOA-
HBIX BOZOCGPOCOB MO THNY OTKPHTOIO CaMOPEryJHpPYIOIEerocs
BOZOCOPOCHOrO KaHaja CJAefyeT CUHTaTb OeperoBble Teppackl,
CJI0XKeHHbIE BEICOKOJIbANCTHIMH NPOCAJOYHBIMH IPYHTaMH, BKJIIO-
YalOI¥MH KJIMHOBH/HbBIE HJH IVIACTOBHIE JbAH. B 3TOM cayuae
He PeKOMeHJyeTcsl YCTPOACTBO OGXOAHOrO BOXOCOGPOCHOTO Ka-
Hana. Iy HeGOJIBIIUX PAaCXOJ0B MOXKET GHITb YCTPOeH CHGOH-
HHI BOJZOCOPOC, a AJISI 3HAYHTENbHBIX NaBOJKOBEIX PaCX0J0B —
JIOTKOBHI/ BOZOCOPOC, ONMUPAIOMIKUACS C MOMOIIBIO CBAal Ha Mep3-
JIOE TeJIO MJOTHHEL

6.3. Boaoc6pocHl, mepeceKaioliHe TeJO Mep3JOH MJIOTHHHI
HJIH ONHpAIOIHECS HA IOBEPXHOCTb ee MPOMOPOXKEHHOH YacTH,
CJIeyeT TEMJIOH30JHPOBATh TaKUM 06pa3oM, YTOGH B NEPHOAMI
ApONyCKa BOJABI HX MECTHOe OTeIlIsiollee BO3AEHCTBHE HA IVIO-
THHY ObLJIO MHHHMAaJIbHBIM; HyJIeBas M30Te€PMa He JOJKHA BHI-
XOJMThb 3a NpeJieJitl MaTepHasia BOXOCOPOCA HJIH TENJIOH30JIS-
I[HH; MeCTHHle YTeYKH H (GHJbTpauus depe3 TesJo BojocGpoca
He nomyckaioTcs. TosmuHa TeNJIO3aIHTHOTO CJIOSI ONpefesieT-
cs  TelJIOTEXHHYeCKHM pacuetoM. OpHeHTHpPOBOYHAsL  TOJ-
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HI¥HA CJIOSI MEJKO3ePHHCTOTO IpyHTa 2—2,5 M VI NOCTOSIHHO
neficTByIOLEro Bogoc6poca.

6.4. Ecaim Tpacca BOZOCOPOCHOrO KaHa/ja MPOXOAHT B NMyUH-
HHMCTHIX TPYHTax, NOJ JHHIIEM H CTeHKaMM KaHaua cJjeayer
YKJaABBATh TENVIO3AIHTHLIA CJOH HENYYHHHCTOTO TPYHTA TOJ-
unuzol ot 1,0 10 2,5 M.

6.5. Ecan Tpacca Bojmoc6poca Ha 3HaYHTeNbHBIE PACXOALI
BOJbl MOXeT OBLITb IIPOJIOXKEHA TOJbKO IO CHJBHOJNBIHCTOMY
BEUHOMEP3JIOMY OCHOBAHHIO C KPYMHBIMH BKJIIOYEHHSIMH YHCTO-

@nr

Puc. 6. 3amura AbAHCTOrO OCHOBaHHs Geperosoro BogocGpoca OT OTTaHBa-
HHS

I — nnenownnift 5KpaH; 2 — 3amUTHO-APEHAXKHHWE rpaBufiHo-rajeyHHKOBHIA chofl;
3 — TemJNOBAIXHTHBIA CJIOA HEMYIHHHCTOrO IDYHTA; 4 -— JBAUCTHII TPYHT OCHOBaHHS

TO JbJla, ero CTeHKH M JHO [OJIKHBI ObIThb TENJIO- H FHAPOH30-
JgupoBanbl. OHa M3 BO3MOXHBIX KOHCTPYKUI BOAOCGPOCHOTO
KaHaJja IpejcTaBjJeHa Ha puc. 6. DKpaH H3 NOJHITHJIEHOBOIN
mieHku | (nn. 5.34 u 5.36) siBisieTcss HaEXKHOH THAPOH30JIS-
nuefl JbAHCTOrO OCHOBAaHMA. ToOJIHHA JpeHaXXKHO-3aLHTHOTO
cnost 2 ponmxkHa GbITh He MeHee 0,5 M. [lis 3amHTH JbIHCTOrO
OCHOBAHHSI OT CE30HHOTO OTTAaHBaHHS NPEAYCMATPUBAETCS CJIOH
HEeNyYHHHCTOTO TPYHTA 8 C TVIMHHCTBHIM 3anoJiHuTeneM. Toumiu-
Ha 3TOTO CJIOf, OmpejessieMasi TeNIOTeXHHUYECKHM pacueToM,
He JoJMXKHa OuTb MeHee 1 M. JlpeHaxKHBIH CJI0H mocje OKOHYa-
HHs1 c6poca BOABI HEOOXOAHMO OCYHIaTh.

6.6. Ilnenounnlfi 3kpan uaH AuadparMa IJIOTHHEI, Iepece-
KaeMule BOZOCOPOCOM HWJIH BOJOCIYCKOM, HOJKHH OHITH TIIA-
TeJIbHO NPHKJEEHE K HUM 110 BCEMY KOHTYPY 10 (OpCHPOBaHHO-
ro nognopHoro ropusonrta (®IIT). IIpn KOHCTPYHPOBaHHH CO-
NpPSIKEHHS] VIEHKH W COOPYXKEeHHs CJeAyeT MNpedyCMaTpPHBAThb
BO3MOXKHOCTb OTHOCHTEJIbHBIX CMEIleHHHA COOPYIKEeHHs H I'PyHTa.
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6.7. HanGosiee mnepCneKTHBHBIMH 3aTBOPaMH B YCJOBHAX
Kpaitnero Cesepa siBasiioTcsi cermeHTHble. OHH HMEIOT He3aToll-
JsieMble OIOphl H JIErKO MOTyT OBITb 060pYHOBaHE 0OOrpeBa-
TEJSMH.

7. NTPOH3BOACTBO PABOT
MoaroroeureabHble padoThl

7.1. MakcuMaJbHO BO3MOXKHOE COXpaHEHHEe MPHPOJHHEIX yC-
JIOBHH fIBJIgeTCH BaXKHefillefi 3ajadell MpH NOArOTOBKE H NpO-
BeJIeHHH CTPOHTEJbHHIX pabor. B palionax pacmpocTtpaHeHHs
norpe6eHHbIX JbJOB H CHJIbHONPOCANOUYHBIX IIPH OTTAHBAHHH
JIbJIOHACHILEHHBIX TPYHTOB cJefyeT H30eraTb HapyllleHHs NO-
BEPXHOCTHOTO MOXOPAaCTHTE/JbHOTO CJIOSI Y TPHMBIKaHHA K
6eperam coopyxKeHHH HamopHoro ¢GpoHTa M ypesa OynyIiero
BOJOXPaHHJIHINA.

7.2. V3bicKaRHs H CTPOHTEJNbHBIE PaGOTHl HOJAKHBI IPOBO-
IHTbCSI C MHHHMaJbHBIMH NOBPEXIEHHSIMH MOXOPaCTHTEJbHO-
rO CJIOS, C ABHXKEHHEM MEXaHH3MOB NPEHMYILECTBEHHO Ha 3a-
TOIUISIEMBIX OTMETKAaX HJIM IO HEeNpOCafOYHbIM I'PYHTaM.

7.3. Ilpu moaroToBKe JI0XKa BOLOXPAHHJHINA K 3aTOMJIEHHIO
IOJKeH YOHPaTbhCsi MOXOPACTHTEJIbHEIA CJIOH W HenepernuBIINA
BCIVIBIBaoniui Top. YO6paHHBIH MaTepHaJ JOJIKEH CKJIaaHpo-
BaThCAd B BaJKax Bhillle ype3a Gyaymiero Bogoxpanuauma. [Ipu
5TOM HOJIXKHO YUHTHIBATbCS H3MEHEHHE OTMETOK MOBEPXHOCTH
BCJe[CTBHE BHITAHBAHHUS MOrpeGeHHOro Jbja H NPOCajioK JbJH-
CTHIX TPYHTOB MOC/Ie 3aNOJIHEHHs] BOAOXPaHuAKIA. Baakn cie-
JlyeT 3alHIIaTh OT Pa3MbiBa MOBEPXHOCTHBIMH BOJAMH.

7.4. Ha conmudniokuoHHbIX 6eperax BOAOXPaHHJHINA BaJKH
H3 MaTepHaJsia, CHATOrO C MOBEPXHOCTH JIOXKA BOJOXPAaHHJ/IHING,
PEKOMEHAYeTCsT pacrnosaraTbh Ha CKJIOHE NONepeK HanpaBJeHHs
CONMUGMIOKIHOHHOTO TeYeHHsT TPYHTA. DTH BAJKH He NOJIKHHI
TPEnsiTCTBOBATh NOBEDPXHOCTHOMY BOJOOTBOAY, T. €. He JNOJIKHBI
06pasoBHIBATh NPYAKOB 3acTOs1 BOAHL ITocse HX ecTecTBEHHOro
NpOMep3aHHsl H CMBIKAHHA C TOJUIEH BEYHOMEp3JbX T'DYHTOB
6eperoBoro CKJOHA [aBJI€HHC MPH COMH(MJIIOKIHOHHOM CHOJ3a-
HHH CJIOSI TPyHTa OyZeT BOCIPHHHMATbCS Mep3JIBIMH BaJKaMH.

IloproroBka OCHOBaHHS

7.5. OcHOBaH¥e TOJ TaJible MJIOTHHBI TOTOBHTCS C YYETOM
Bcex TpeGoBaHHil, MPeIbSBASEMBIX K OCHOBAHHSM B YCJIOBHSAX
YMEpeHHOro KJIHMaTa, HO OTJHYaeTcst PALOM OCOGEHHOCTEH.
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Cnennédunueckue paboTs, HeOOXOAMMBIE TIPH TNOATOTOBKE
OCHOBaHMS IJIs KaxJIOro THIIA [IOTHH, NPHBEJeHH B pasjele V.
B HacrosimeM pasjesie paCCMaTPUBAIOTCA BO3MOXHbIE CIOCOOHI
HX NPQU3BOJICTBA.

7.6. llemenranus Mep3siofi CKaJel B OCHOBAaHHH NPOTHBO-
GuAbTPALMOHHOTO 3JieMeHTa (moj 3yGoMm sipa WJIH SKpaHa)
C TPELIWHAMH, 3aNOJHEHHbBIMH (HUIBTPYIOIIYM MAaTEPHAJIOM H
JIBJAOM, AOJXKHa NPOH3BOAHTLCS IOCJE NpeABAPHTEJIBHOIO OT-
TauBaHu.

7.7. OTTanBaHue Mep3JIOro CKaJdbHOTO OCHOBaHHSI MOXKeET
IPOM3BOJUTHCH JTHOO THIPABJIHUECKHM CrOCOGOM (HarsetaHue
BOJBI B CKBaXKHMHY C NOJABEMOM BOJBl CHAauaja Ho 3aTpyOHOMY
NPOCTPAHCTBY, @ 3aTeM C pacTeKaHHeM ee N0 OTTasgBLINM Tpe-
HmuHaM), JH60 ¢ MOMOUIBLIO NMaponporpesa, KOrAa IpH KOHAEH-
CallMy napa B CKBa)KHHEe BbLIENSIeTCS 3HAYBTe/IbHOE KOJHUECTBO
TenJa.

JIbjoHacHILleHHBIE HeCKaJbHble OCHOBAHHMSA, COAEpIKallHe
3HAYHTEJbHOE KOJHYECTBO TJAHHHCTHIX M MBLJAEBATHIX YaCTHIL
(20% wu 6Gonee vactun d< 0,05 MM), MOryT OTTAHBATLCS TOJb-
K0 crnoco6aMy, COXPAHSIONMMH MM YMEHbIIAIOUHMH HX ecTe-
CTBEHHYIO BJI2KHOCTb, — JefiCTBHEM COJIHEUHOM PajHalHH HO[
Mpo3payHoil MOJHMEPHOH NJIEHKOH, 3JeKTpPONpOrpeBOM Hepe-
MEHHBIM TOKOM, 3JIEKTPONPOTPEBOM IOCTOSIHHBIM TOKOM C HC-
MOJIb30BAHHEM 3JIEKTPOOCMOTHUecKOro 3¢ dexTa AN 4aCTHYHO-
ro o6e3BOXKHBaHHS INE€peyBJaKHEHHbIX I'DYHTOB, BBHIXJIOMTHLEIMH
rasaMi peaKTHBHOIO ABHTAaTeJNs M NAapONpOrpeBoOM C repMeTHd-
HBIMH 3aMKHYTHIMH NaPONPOBOAAMH.

7.8. BpeMeHHOe NpDEHHPOBAHHE TEPPHTOPHH CTPOHTENbCTBA
H OTBOJ, Ce30HHOTAJbIX BOJ NPH BCKPHTHH JIPeHaXXHBIMH KaHa-
BaMH JIbJOHACHILEHHBIX TPYHTOB CJElyeT OCYMECTBAATh TOJb-
KO NyTeM YCTPOHCTBA TIIATENLHOM ABYXCJOHHON TEMJOTHMHPO-
H30JISIIMH 3THX KaHaB M3 IVIHHHUCTHIX TPYHTOB, MXa, Topda HIn
11J1aKa, a TaKXkKe ¢ NPUMeHeHHeM I0JHMEPHOH IJIeHKH.

7.9. TToaroToBKka OCHOBaHHSI NOJ MEP3JYIO IVIOTHHY BO MHO-
roM ONpeneNsieTcsl TeXHOJOrHel ee Bo3BedeHHs. Ecau mioruna
npeiHa3HayeHa K NPOMOPaXKHUBAHMIO MOCJe OKOHUAHHS e€e OT-
CHITKH M3 TaJbIX IPYHTOB, TO NOATOTOBKA OCHOBAHHS NOJIXKHA
NPOBOAMUTBCA KAK HMOJ TaNYIO IJIOTHHY.

ITox HH30BEIM KJIHHOM NOCJOHHO HaMOpaXKMBAaeMOM IJIOTH-
HBI JOCTAaTOYHO YOpPaTh TONBKO MOXOPaCTUTEAbHBIH CI0H. Briem-
Ka noj 3y0 Takof NMJIOTHHEI NOJIKHA mepepesaTh BCe CHJIbHO-
GHUABTPYIOIHE NOPOJAE OCHOBaHHA (TpaBHAHO-TAaJeYHHKOBbIE
TPYHTH H CKaJy C TPEeUHHAMH 3HAYHTEJLHOTO PACKPHLITHH) H
KPYIHBE JiefisiHble BKAIOYeHHs1 (OKuibl U sun3nl). Ciou 3y6a H
TeJId NJOTHHBL Ha TONIMMHY CJOS JIETHErO NMPOTAaHBAHHUA NOJXK-
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HbI OBITH HAMOPOKEHBI (0 HACTYMJIEHHS NMOJIOXKHTENbHBIX CPefi-
HeCyTOYHBIX TeMmepaTyp, uToObl NpPefOTBPaTHTL OTTAaHBaHHE
JIBAMCTOTO OCHOBaHHS.

PaspaGoTka Kapbepos
M NOJATOTOBKA TPYHTAa K YKJajaKe

Ceashole epyHTOL

7.10. PaspaGoTka CBSI3HOTO rPYHTA B 3CHE BEUHOH MeP3JAOTH
NPOM3BOAHTCS CPe3aHHEM BEPXHEro OTTafBLICrO CJOS CKperne-
pam, OyJbjlo3epaMH HJHM C NOMOILLIO IpefilepoB ¢ MOCAEAYIo-
muM c6opoM rpyHTa B OypTh. IlpH 3TOM CKpemepamu MOTYT
pas3pabaThiBATLCS TPYHTHI C BJAXKHOCTHIO HE BHILIE ONMTHMaJib-
HOH (uToGHI He OBIIO HAJIMOAHHA Ha KOBLI), C MOCJeAyIOUIeH
VKJIaAKofi B TeJO IJIOTHHBI 6€3 NPOMEXYTOYHOTO CKJagHpO-
BaHHUSI.

7.11. [Ing yckopeHHsI OTTaHBaHHsS BEYHOMEpP3JIOrO CBSI3HOTO
IPyHTa TOJIE3HO BepXHUH ero cjoH o6paboTaTb TPaKTOPHBIM
PHIXJIHTENEM.

7.12. D1eKTPOOCMOC H CONPOBOXKAAWOIHA €ro 3JeKTPOnpo-
rpeB IPyHTaA TaKxkKe MOTYT ObITb HCIOJb30BaHHI JUIST YCKODEHHS
nponecca OTTaMBaHUS TPYHTA B Kapbepe. IlJs Havasa mporec-
ca Mep3Jblfi TPYHT C HOBEPXHOCTH MeXJAY pa3HOHMEeHHBIMH
3JIEKTPOJAMH JOJKEH OBITh NOJACOJIEH, ITIOCKOJNIBbKY MEP3JBIH
TPYHT fBJsIeTCS H30JATOpOM. Ilo3a conu nomGupaeTcst OMBIT-
HHM nyTeM. s rpyHTa, yKJIaAbIBAEMOro B TaJylo IJIOTHHY,
OHa JI0/KHa o6ecrneynBaTh MaKCHMaJbHYIO CKOPOCTb Iporecca
OTTaWBAHHS H NMOACYWIMBAHHSA, a JJIS YKJIaAbIBAeMOro B Mep3-
JYI0 IVIOTHHY 1032 JNOJIKHA ObITh MHHHMAJIbHOM, BHI3BIBAIOLIEH
JHIIb HAYaJo Npolecca, KOTOPHIA B JaJjbHeflleM NOHAET 3a
CYeT eCTeCTBEHHOTO COJlePXKaHHs COJiell B OTTaHBAIOILEM TPYH-
Te. TeMnepaTypa HapyKHOro BO3LyXa, IPH KOTOPOR Takoi cno-
co6 nmporpeBa U NMOACYUIMBaHHS CBSI3HOTO TDYHTa B Kapbepe
siBnsiercsi 3Q(HEeKTHBHBIM, TaKXKe ONpPENEJsieTCss OmbiToM (CM.
pasz. III).

7.13. K ppyrum cnoco6am, NpPHTOAHHEIM AJs OTTaHBaHHSA
CBA3HOTO I'PYHTAa B Kapbepe, MOXKHO OTHECTH NMapOOTTaHBaHHeE
IpPH TepMeTHUYHOA CHCTEMe NapOBHIX CKBaXKMH, OTTaHBaHHE C
MOMOIIbIO TeNJA BHIXJIONHBIX T'a30B PEaKTHBHBIX [ABHraresef,
9JIeKTPOOTTaHBAHHE IePeMEHHBIM TOKOM, OTTaHBaHHEe C IO-
MOLIbIO COJNIHEUHOM pafMalHH INOJ NJIEHOYHBIMH MOKPHITHAMH,
MOTOKOM ropsiyero Bo3ayxa u3 KasnopHdepa ¢ TomIuBHOH ¢op-
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CYHKOM, T. e. TaKHe, KOTODEHIE He YBEeJHUHBAIOT BJAXKHOCTH
rpyHTa.

7.14. 3acoseHHe rpyHTa TaKke CHOCOOCTBYeT YCKODEHHIO
mpolecca OTTAHBAHHS MEP3JBIX CBSI3HBIX TPYHTOB H IIOHHXKe-
HHIO TEMIIepaTypHl €ro nepexofia B Mepaioe cocrosHue. OpHa-
KO NPHMEHATb 3aCOJIEHHE CBS3HOTO I'DYHTA MOXHO TOJbKO AJIsl
TJIOTHHBI TAJIOTO THIA.

7.15. Bce cnocoGel YCKODEHHSI OTTaHBaHHSI MeP3JBIX CBf3-
HBIX TPYHTOB MO3BOJISIIOT HE TOJBKO TOBBLICHTb HHTEHCHBHOCTb
pa6oTE, HO M HPOJJHTb Ce30H pabor. Bubop cnocob6a orTau-
BaHHSl TPYHTA ONpENEe/AeTCS TeXHHKO-JKOHOMHUYECKHM pacuye-
TOM H MECTHBIMH YCJIOBHSMH, a 9Q(eKTHBHOCTb H IlapaMeTphl
BO3JIefiCTBHSI — TPOGHHIM OTTaHBaHHEM.

7.16. IlepeyBiiaKHeHHBIA CBS3HHIA TPYHT mepef YKJIajgKoil
B IVIOTHHY JOJDKEH NMOACYWIHBaTbCs JHOO B Gyprax Ha MecTe
3aroTOBKH TaJBIX TPYHTOB [JIsl 3HMHEH YKJAaakH, Ju6o Ha 6poB-
Ke KapThl Ha IVIOTHHE, €CJIH COCeJHHe C KapTof 30HH He Npo-
NyCKalOT BOJAY Ha MOBEPXHOCTb paHee YJIOXKEHHOrO B IJIOTHHY
CBSI3HOTO I'PYHTA.

7.17. JIns yBenHueHHS ce30HA Pa3pabGOTKH H AJs yMeHbLie-
HHS BJHARHSA aTMoc(epHBIX (PaKTOPOB Ha TeMIepaTypHO-BJAAXK-
HOCTHO€ COCTOsiHHE pa3pabaThiBaeMOro rpyHTa MOTYT IpHMe-
HATbCS HaAyBHble, KapKacHble IIATPhl HJH IVIEHOYHBIE IIO-
KDPBITHS.

7.18. Jlns ycKOpeHHsi mpoliecca NOACYWIMBaHHSI TPYHTa B
6ypTax MoxeT OHITb HCIOJb30BAHO SBJEHHE JIEKTPOOCMOCA.
Pasmenienne 3/1eKTPOJIOB, HaNpsiXKeHHe, CHJA TOKAa H CIOCOGH
OTBOJIA BOJBI AO/IKHH OHITb ITOJ00paHbl ONBITOM.

7.19. Bo n3bexxaHHe mepeyBJaKHEHHs] IOBEPXHOCTHHIMH BO-
JaMH 6YPTH CBSI3HOTO FPYHTa pPacnoJaraloTcs 1o YKJIOHY MecT-
HoctH. [lJig ynajeHHsi M3OLITOYHOH BJAarH H3 CKJAafHPyeMOro
rPYHTa Ha OCHOBaHHe IIOJIE3HO YJOXKHTb TOHKHH (oT 0,3 no
0,5 M) cJi0fi GHABTPYIOLIETO IPYHTA.

7.20. BypThl CBSI3HOrO IPYHTa, BO H3GexxaHHe npoMep3aHHs
HX 3HAYHTEJbHOro 0GbeMa, JMOJ:KHBI OHTbL BHICOTOH He MeHee
10 M. IIpu oTcuinke 6ypToB cieayeT H3beraTb TeXHOJOTHYECKHX
NpHEMOB, CIOCOOCTBYIOIIUX YIIOTHEHHIO CBSI3HOTO rpyHTa. s
yMeHblIeHHs] TJyOHHB NPOMEpP3aHHsi C HACTYIVIEHHEM OTpHIa-
TeJIbHEIX TeMnepaTyp 6ypT NoJe3HO MOKPHTb HeOOXOAHMBIM IO
pacueTy cJIOEM MeHoJbja. BecHoil 0 HacTymJIeHHS MNOJIOXKH-
TeJIbHBIX TeMIepPaTyp OH JOJuKeH OhTh y6paH ¢ NOBEPXHOCTH
6ypra. Jlnsa sTof e meaH MOXeT GHITb NMpPHMEHeHa M GHICTPO
TBepAetomas nena (BTII), xoropas Moxer y6upatbes ¢ GypTa
HenocpeACTBEHHO Nepef ero pa3paboTKof.
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Mpumeuanue. [leHonen — TeMIOH3OMAUHOHHBI MaTepHast, MOJy-
yaeMHil M3 BO3AyXa, BoAn u 2—3Y% mneHoo6pa3oBaTesisi HAa MOXKAPHHIX HAH
CHIeNHa/bHBIX YCTaHOBKaX. Ilekosel, HAHOCHTCH NOCJOAHO Ha 3allHIMaeMyIo
nosepxHocTh npu t° Bosgyxa munyc 10 — muuyc 15°C (258—263K). Xox-
JleHHe 10 HeMY He JONYCKaeTcs.

7.21. a5t COKpallleHUsI MOBEPXHOCTH OXJIAXAEHHSI CBA3HBIA
TPYHT MOXeT ObITb Ha 3UMY YJIOXKEH B OTpabGOTaHHBLIA CYXOH 3a-
60¥t cKaJIbHOro Kapbepa. [l yJydllleHHs yCJOBHH JpeHHpOBa-
HHS IlepeyBJIaKHEHHOTO CBAI3HOrO IPYHTA Ha JHO 3a60s Takke
MOJIE3HO YJIOXKHUTb TOHKHH CJIOH JpEHHPYIOIIero rpyHra ¢ obs-
3aTeJIbHBIM OTBOJOM BOJ, H3 HETO.

7.22. Ilpu 3aroToBKe CBSI3HOTO FpyHTa B 6ypTax JJis 3UMHeH
VKJIaAKH B NPOTHBOQHJBTPALMOHHBIA 3JeMEHT IJIOTHHH Heo6-
XOIHMO PacCyHTaThb H POBEPHTb HA ONBITHOH KapTe MHHHMAaJIb-
HYI0 TeMnepaTypy IDPyHTa HpH yKJAajike B GypT, 4TOOHI TPYHT
HMeJ 3anac TemJa, HeOGXOJHMBIH IJ1s1 COXPaHEHHS TaJjoro co-
CTOsSHHSI Ha BpeMs pa3paboTku 6ypTa, TPAaHCIOPTHPOBKH, pac-
npejieJieHHs 10 KapTe OTCHITKH H YIVIOTHEHHS.

7.23. B kappepe pJjsi Toro, 4uroGhl TEXHHKa He TOHYJA B OT-
TaHBaIOleM Pa3KHXKXEHHOM TPYHTe, 3apaHee JoJXKeH OHTb 3a-
roToBJIeH KPYNHO3EPHHCTHIA TPYHT (PBAaHHIH KaMeHb HJIH rajb-
Ka), CroCcOOHBIl CO3RAaTh XKECTKHI CKeJeT Ha MyTAX ABHKEHHS
H Ha CTOSTHKax MAallHH H MeXaHH3MOB. I103TOMYy 3KCKaBaTOpHI
H TPAHCIIOPT B Kapbepe IejiecooOpas3Ho cpa3y CTaBHTb Ha MO-
JouBY paspabaThiBaeMoro cJosi rpyHTa.

7.24. TlepeysaaxKHeHHHIH, Pa3KHKEHHBIH NOC/e OTTaHBaHUSA
CBSI3HBIH 'PYHT MOXeT OBITb JOBeJieH A0 COCTOSIHHS YAOOOYKIa-
IbIBaeMOCTH N00aBKOA K HEMY CYXOro pPHIXJIOrO IpyHTa JHGO
NpsSMO B Kapbepe, JJH60 B GypTe NPOMEXKYTOYHOTO CKJIaAHpOBa-
Husi. Heo6xoiuMO TOJIbKO, YTOOR CMeECh MOCJe 3TOro GuLia AQ-
CTaTOYHO BOAOYNOPHOM.

DusvTpyroujue epyHTOHL

7.25. Cyxue rpaBHAHO-TaJIEYHHKOBHE H APECBSHO-LIeOEHH-
CTHIE I'PYHTHI, COXPaHsIIHE CHMyYyee COCTOSIHHE NPH OTPHILATENb-
HBIX TeMIepaTypax, paspabaThIBalOTCS H YKJIAJbIBAIOTCS B IJIO-
THHY KpYTJIBIH FOA.

7.26. Takne Xe TPYHTH H3 BOZOHACHIMIEHHHIX MOAPYCAOBHIX
TaJHKOB BCErjia FOTOBHI K pa3paboTKe, HO Tpe6GYIOT HEKOTOPOrO
NOACYIIHBAHHSl mNepefi YKAajkoi B miotuHy. Temmepatypa
Hapy»XHOTO BO3[yXa, NPH KOTOPOH He NMPOHCXOLHT CMepP3aHHe
BBIHYTOI'O H3-TOJ BOJABI TPYHTA, 3aBHCHT OT CBOMCTB TPYHTa H
MECTHBIX YCJIOBHH H yCTaHaBJIHBaeTcd onbiToM. IIpH HapyKHOI
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TeMnepaType HHXe 3TOr0 Ipefieia BHEMKa (HJIbTPYIOLIEro
FPYHTa H3-1IOJ BOJABI NIPeKpaliaeTcs.

7.27. Paspa6oTKa JIbAHCTOrO I'PYHTa, (UILTPYIOILEr0 B Ta-
JIOM COCTOSIHMH, TpeGyeT npeJBapHTE]bHOrO OTTAHBAHHS JIIO-
6LIM H3 caIefylolHX Han6GoJee 3()(eKTHBHBIX CrocoBOB: THAPO-
OTTaMBaHHEM, NapOOTTaWBAaHHEM, OTTaHBAaHHEM C MOMOUIbIO
COJIHEYHOH pajHalHH NOJ NpPO3PauHOH MOJHMEPHOH IJIEHKOH
B COYETAHHH C AoxAeBaHueM. [Tocne BEleMKH TaKoi TPYHT Tpe-
6yer noacympBanus. JLias oGecrieueHHs HelpepHBHOCTH paboT
uAbTPYIOIHE TPYHTLI 3arOTaBJIHBAIOTCS HA 3HMY B OypTax Ha
HesaJHBaeMblX IVIOLaAKaX.

Cxaavroie u NOAYCKAAbHbBLE SPYHTHL

7.28. PazpaGoTKa CKaJbHEIX H IIOJYCKaJbHBIX TPYHTOB
JIOJIXKHA TPOU3BOJHUTLCSI C YUETOM BCeX TpeGoBaHMA K HeH B 30-
He yMepeHHOro KjiumaTa. Beunas MepsJioTa BaHSeT Ha BHIGOD
peXHMOB GypeHHsI H crnoco6a yAaJieHHS] pa3pyMeHHBIX YacTHIL
HOpOAbl H3 326051 CKBaXKHHBL. CHJIBHO paspyllleHHas cKaJja Mo-
JKeT pacnafarthcs NpH OTTaHBAHHY.

7.29. Ecau paspa6orka uaer Gosiee yCHEIIHO B CyXoM 3a6oe
¥ TIpH COXpaHEHHH MacCHBa, OKPYKAIOUIEro CKBaXHHY, B Mep3-
JIOM COCTOSTHHH, CKODOCTb BpallleHHs KODOHKH JOJKHA GBITh
HeGoJibiOf, a OyHCTKA 326051 HOJKHA HPOH3BOAHTHCS NPO-
JyBKOH.

7.30. Ecin Gosiee NpOM3BOAHTENbHONl OKa3HBAETCST paspa-
60oTKa c 6ypeHHeM OTTasiBIIeH CKaJjbl, CKOPOCTb BpaLieHHs KO-
POHKH He OrPaHHYHBAETCs, a NPOMBIBAIOIIHI PacTBOP MOAAET-
csl Ha 3a00H NPH MOJIOXKHTEJNBHOH TeMmepaType, ¢ 3a1acoM Ten-
Jla Ha HezamepsaeMmocTb. IIpn Heo6XOAMMOCTH PacTBOpP MOJO-
rpeBaeTcs C NMOMOILBIO 3JieKTpoboiiiepa (3JieKTpoHArpeBaTess,
OXBAaTHIBAIOWIEr0 YacCTh TPVOBI, O KOTOPOH NPOMBIBOYHBIN pa-
CTBOp MOJAETCSI B CKBAXKHHY).

7.31. Bo Bcex cayuasix BhOOp cnoco6a H MamMH JJsi pas-
paGOTKH CKaJbl ONpefielIsieTCsl TEXHHKO-9KOHOMHUYECKHM pacue-
TOM H MECTHBIMH yCJIOBHAMH. D eKTHBHOCTb NPHHSTOrO CIO-
co6a ¥ TexHOJOrHs pa3paGOTKH NPOBEPSIOTCS ONHTOM. Pasme-
PHl IVIOLIAJIOK H pa3MelleHne nyTell JOJIKHBI COOTBETCTBOBATh
tTpebopanuam riassl CHull «3emasiibie coopyxenusi».

YKaaaka rpyHTa B mJIOTHHY

7.32. Tlpu ctpoutenbctBe Ha Kpafinem CeBepe Tajbix MmiIo-
THH ¥ IJIOTHH, BO3BOJHMBIX [I0 TAJOMY THIY, HO NpeJAHA3HAYEH-
HBIX K NPOMOpaKHBaHMIO IOCJe HX 3aBeplieHHs, HEOGXOAUMO
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BHINOJHATDL Bce TpeboBaHMSA, NpeAbABlseMble K IJOTHHAM B
YCJIOBHSIX YMepeHHOro kiaumara. OfHaKO CypOBble KIHMaTHYe-
CKHe yCJIOBHSl H Ha/JIHYHe BEYHOH Mep3JIOTHl B OCHOBaHHH Ha-
KAaABIBAIOT s, JOMOJHHATEIbHLIX TPeOOBaHHH.

7.33. Bo us6exanue OMJILIBAHHA MEP3JibiX HECKAJIbHBIX CTe-
HOK KOTJIOBaHa noj 3y6 IVIOTHHBI €ro Jyvylle 3anoJHATb TPYH-
TOM, IIOKa CTEHKH He HadyaJH TasTb. I/ 3TOr0 BCKpHITHE KOT-
JIOBaHAa B Mep3JIOM TPYHTe cJelyeT NPOH3BOAHTb IPH HACTYyN-
JIEHHH OTPHUATEJbHBHIX CPEAHECYTOYHBIX TeMIlepaTyp OCEHbIo
HJIM TIOCJIe Crajfia MOPO30B, He JONMYCKAaIOIIMX YKJIAAKy TaJoro
rpyHra, B KoHue 3HMB. KoT/oBaH 3y6a NJIOTHHHL B Npejenax
Mep3JIoro HeCKaJIbHOIO H Paclny4eHHOro JbJOM CKaJbHOIO OCHO-
BaHHA JOJIKeH ObITh 3al0JHEeH TPYHTOM A0 HACTYIJIEHHs II0JIO-
JKHTeJIbHEIX TEMIepaTyp.

7.34. OrpHnareabHasi TeMnepaTypa Bo3fyxa, AomycKamouias
YKJAaKy 3arOTOBJEHHOTO I'PYHTa B IPOTHBOGMHJBTPALHOHHBIA
9JIEMEHT IJIOTHHH, onpejfeJseTcs onblToM. Hanpumep, kxoncep-
BallHs NOBEPXHOCTH SIApa TaJIOH NJIOTHHBI HA MEPHOJ, CHJIbHBIX
MOpPO30B NpPH JaJbHOCTH BO3KH 10 3 KM H HPH 3aCOJEHHH
20 xr NaCl na 1 M3 rpyHTa JO/IKHA NPOH3BOJHUTLCA NPH TEMHe-
parype Huxe MuHyc 20° C (253K).

7.35. BpeMs npeGniBaHHS PBHIXJIOTO I'PYHTa Ha KapTe OTCHIN-
KH IIPH OTPHIATeJbHLIX TeMIepaTypax BO3AyXa TaKxe JOJKHO
yCTaHaBJMBATbCSA ONBITOM. B yc/oBHAX NmpeAblAyniero npuMepa
BpeMs npeCLIBaHHA I'DYHTa JO OKOHYAHHS YIJIOTHeHHs mpH t°
munyc 20°C (253K) He po/KHO npeBnmiaTh 15—20 MHuH.

7.36. [Ins ynjnuHeHHA ce30HA YKJA4aAKH CBSI3BHOrO TPYHTa
MOXKHO IIPHMEHATb CJeLyIOLiHe MeTOLHI:

3acojieHHe TpYHTa, NOHHXKalolllee TeMNepaTypy 3aMep3aHHs
 JIOIIyCKaeMoe TOJbKO JJIS TaJbIX IJIOTHH;

yTemJieHHe Ky30BOB KPBHIIIKAMH, OTKHABIBAIOIIHMHCA B MO-
MEHT 3arpyskH;

o6orpeBaHHe Ky30BOB BHIXJIONHEIMH ra3aMy;

yCTPOMCTBO 1IATPOB Haj GypToM TpyHTa H Haj KapToH OT-
CBIMKH IPYHTA B IJOTHHY;

yKIajKa IrpyHTa B NPYJAOK C IOJOTrpeBaeMoii BOAOH.

7.37. KareropHuecks 3ampeiiaerci B NPOTHBOGHJIbTPALIH-
OHHBIX yCTPOHCTBAX TaJIbIX H MeP3JIbIX IIJIOTHH OCTaBJATb MEXAY
CJOfIMH TDYHTa NPOCJOHKH JbJa, CHEra H KOMbEB Mep3Jioro
rpynTa. CHer MoxeT GHITb yAa/eH CAYBAHHEM C IIOMOLIBIO KOM-
NIPeCCOPHOro LijaHra. JIes, eclu ero Helb3st YAAJHTb MeXaHH-
YeCcKHM IyTeM, MOXKeT OLITb BHINJIABJEH C TOMOLILbIO TOMJIHBHOH
(OPCYHKH HJIH MOTOKOM BBHIXJIOMHBIX I'a30B PeakTHBHOIO MABH-
raTess.
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7.38. Bo nabexxaHue NosBJEHHS CKBO3HOMN NMPOCJHOAKH HeNO-
YIUIOTHEHHOTO TPYHTa Kpas CJOsi, HAYIIHe NonepeKk IJIOTHHHI,
IOJDKHBI DACKaTHBATbCS YIJIOTHSIIOWHMH MeXaHH3MaMH JI0
yKJIOHa He Kpyue 1:10.

7.39. Ykianxa Tasoro rpyHTa Ha TaJble yYacTKH OCHOBAHHSI
HNPOH3BOJMTCS B COOTBETCTBHH C OGBIYHBIMH TPeGOBAHHSIMH K
BO3BEJIEHHIO INIOTHH B YMePeHHOH 30He.

7.40. Ilpu yxkmajgke Tajoro rpyHTa B 3UMHHA NepoHA HJist
NpeaynpexXAeHHs] ONacHOro JibA006pa3oBaHus BCIEICTBHE MH-
rpalyy BJard IpH NPOMEP3aHHH IePeyBJaXKHEHHOTO TPYHTa
BJIAXXHOCTb €ro MNoJiKHa OwTb He Gosee 0,9 Wp, rme Wy —
BJIaXKHOCTb 'PYHTA HA IPaHHIle PACKATHIBAHHS.

7.41. TIpn BO3BENE€HHH H3 TAJOTO IPYHTA MPOTHBODHJIBLTPA-
IIMOHHBIX YCTPOHCTB M NEPEXONHBIX 30H NJOTHH TAJOro H Mep3-
JIOTO THNOB JIONYCKaeTcsl yKJaJKa Mep3JbiX KOMbEB pa3pos-
HEHHO H B KoJjuyecTBe He Gosee 15%. BiaxHocTh rpyHTta B
KOMBSIX He JOJIXKHA npeBbmath Wy,

7.42. TIpn HEeBO3MOKHOCTH OCYIIHTb KOTJIOBaH JIOGOHA IPYHT
(BkJIIOUAs M CBSSHBIA) MOXKET YKJIaAbIBATHCA B BOAY KaK B
MafiHy €O JbJla, TaK W NMHOHEPHBIM croco6oM. O6si3aTesbHBIM
sIBJISIETCA OTCYTCTBHE IIOJ BOJOH JIeASTHBIX JIUH3 H mpocyoek. OT-
TaWBaHHE HX MOXKeT OBITb JOCTHIHYTO NMPOMYCKaHHEM BOABI KOT-
JIOBaHa Yepe3 HarpeBaTesH. MHHHMaJIbHOe NpeBLILIEHHE BBHICO-
THl OTCHITHOTO CJIOSI HAaJl MOBEPXHOCTbIO BOXH B KOTJIOBAHE —
0,5 M, ontumanbroe — 0,8—1 M. TonmiuHa OTCHNAEMOTO B BOLY
CJI0S MOPEHHOro TpyHTa Aonyckaercs B 5—7 M NPH AOCTAaTOU-
HOH TNJIOTHOCTH, OmpejenasieMOll KOHTPOJbHHIM OypeHHeM mocJje
YKJIaJKH.

7.43. B 3umHufi NEepHOA IJsI 3HAUHTEJbHOTO YMEHbUIEHHS
TEIJIONOTEPb NMOBEPXHOCTh MPYAKa IeJaecoo6pasHo NMOKpPHIBATH
TenJion3osanuesi. Xopouo 3apeKOMEHAOBaJH ce6si TJIMTH M3
MEHONOJHCTHPOJa. [TJ0THEe BCErO MOTYT YKPHITh MOBEPXHOCTb
NMpyAKa CBOGOMHO MJIaBAIOMINe MJIOCKHE IJTHTH NPaBHJIbHOM Hie-
CTHYTOJIbHOH (OPMBIL.

7.44. YnIOTHeHHe KPYMHO3EPHHCTOrO M KPYNHOOGJIOMOYHOTO
IPYHTa C MOJHUBOM BOAOH HONYCKaeTcs TOJbKO B IE€PHOJ TOJO-
JKHTEJbHBIX TeMIlepaTyp Ha HeNpPOCafOYHOM OCHOBAHHH H C BHI-
XOIOM BOJAH TOJBKO B CTOPOHY, MPOTHBONOJIOXHYIO IPOTHBO-
($HUABTPAIHOHHOMY YCTPOACTBY (B BEPXOBOM KJIHHE — B CTOpO-
Hy BepxHero 6beda, B HH30BOM — HHXKHero). IlepexonHsle 30-
HHl JJ1 HOJIyYeHHS] MAKCHMAaJIbHOA MJIOTHOCTH CBI3HOTO TPYHTa
B POTHBO(HILTPALIHOHHOM 3JIeMeHTe CJIELYeT OTCHINATh C OIe-
peKeHHeM.
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Oprannsauus pa6or

7.45. B cBsI3H C HEBO3MOXKHOCTBIO OOeCHeyeHHs] MaJbIX THI-
POCTPOeK HOCTATOYHBIM KOJHYECTBOM CHELHAJHCTOB He00Xo-
Mol KBasudHKANHK JJIS KaXKAOr0 BHOBb OCBaHBaeMOro paf-
OHa cliefiyeT pa3pabaThiBaTh MePCHEKTHBELIE IVIAHH THAPOTEX-
HHYECKOTO CTPOHTENbCTBA, KOTOphle GYAYT BBHINOJHATDH CHenHa-
JIN3HPOBAHHBIE TPECThl, YKOMILJIEKTOBAaHHBIE HEOGXOIHMBIM
IITATOM CHENHAJHCTOB W MAapKOM MAallHH M MexaHH3MOB. Ilo
3aBepllIeHHH NHKJA CTENHaJbHEX paGoT Ha ONHOM THAPOY3Je
crenuaNucTsl ¥ 060pyIOBaHKE NMEPEMEINaloTCs Ha CJAeAYIOmUH,
JJISE KOTOPOTO YK€ MOATOTOBJIEHH BCE NPOEKTHBIE MaTePHAJbI H
HpOBe/JIeHHBl NpeAlIecTBYIOIHEe 3TOMY LHKJIY CHelHuaJbHbBe pa-
GOTHL.

7.46. Cnennasu3upoBaHHblE  TPECTHl THAPOTEXHHYECKOTO
CTPOHTEJbCTBA JOJKHBI ObITh YKOMIJIEKTOBAHBl MAlIHHAMH,
npHucnoco6aeHHBIMI i1t paGoTH B ycjoBuax Kpainero Cesepa
(aBTOCaMOCBaslaMH C YTeMJIEHHHIMH Ky30BaMH, MOOHJIbHBIMH
YCTaHOBKAMH JJisi OTTAHBaHHs H NPOMOpPa:KHBAHHS TPYHTOB,
NepeBHKHBIMH 3JeKTPOCTAHIMSAMH JJISI 3JIEKTPOOTTAaHBAHHS H
3JIeKTPOOCMOTHYECKOr0 06€3BOKHBAHUS TPYHTOB, KOMIIJIEKTAMH
JUIST YCTPOHCTBA LIATPOB H 5KPAHOB H3 NOJHMEPHHIX MJIEHOK,
JeGelOYHBIME CKpe6KaMH JJsi OYHCTKH OTKOCOB OT CHera
U T. 1.). Bce MamIHHBl DOMIKHEI GBITH NPHCNIOCOOJEHBl K mepe-
BO3Ke BO3AYLIHEIM TPaHCIOPTOM.

7.47. CneuyaJn3upOBAHHbIH TPECT, YKOMIJIEKTOBAHHBIA nap-
KOM MOOHMJIbHBIX MalLIHH, MOXET BHINOJIHSTb TaKXe PEMOHTHBIE
1 aBapuiiHBle paboTHl HA BCeX THAPOY3Jax padoHa.

8. TEOTEXHUYECKHN KOHTPOJIb

8.1. JIaGopaTopusi CTPOUTENBCTBA NOJKHA CO3AABAThCS Of-
HOBPEMEHO C HayajoM pas3paGOTKH KapbepoB W MOATOTOBKH
OCHOBaHHs. Bce BHIBI FeOTEXHHYECKOTO KOHTPOJISI, HEOGXORUMO-
ro IpH CTPOHTEJNBbCTBE IVIOTHH B 30HEe YMEPEHHOro KJHMara,
BBINOJIHSAIOTCST M Ha CTPOHTENbCTBe IVIOTHH B CeBepHOR 30He.

8.2. JlaGopaTopHeli CTPOHTEJNLCTBA BHINOJHSIOTCH CJELYIO-
mue paGoThl, BHITEKAIOIIHE H3 CHEUH(HKH BO3BEIECHHS TPYHTO-
BBHIX IVIOTHH B ycaoBusix Kpafinero Cesepa:

ompejieleHHe TeMJIOEMKOCTH, KO03((HIHEHTOB TeIJIOoNnpo-
BOJIHOCTH H TEMIIEDPaTypPONPOBOAHOCTH BCEX TPYHTOB NJIOTHHBI
[pU TJOTHOCTH H BJIAXXHOCTH, NOCTHTHYTHIX IPH YKJAajJKe, B

TaJ0M, MEP3JIOM H MEePEXOAHOM COCTOSIHHH B Da3/HyHBIX JHA-
I1a3oHaXx TeMIeparyp;
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onpejeseHye MPOYHOCTHBIX H JeQOpMAaTHBHHX XapaKTepH-
CTHK BCEX TPYHTOB IJIOTHHH (yrjia BHYTPEHHETO TDEHHs @,
cuensienusi C, moayas nedopmanuu £ n xoapounuenra Ilyac-
COHa W) B TaJOM, IVIaCTHIHO-MEP3JIOM W TBEPLOMEP3JIOM CO-
CTOSIHMH TPH IVIOTHOCTSIX H  BJAXKHOCTSIX, NOJYUYCHHBIX HPH
yKJAaIKe B IJIOTHHY;

onpejesienne 0ObeMHOR JbLAHCTOCTH MEP3JOr0 TPyHTa B
IJIOTHHE.

8.3. Hopmni or6opa npo6 rpyHTa npu BO3BeAE€HHH TJIOTHHHI
TaJIOro THNAa ¥ OTTAHBAIOLIHX 3JIEMEHTOB Mep3JHX IJIOTHH OPH-
€HTHPOBOYHO MOTVT GbITb NPHHATH! CJELYIOMHMH:

IJIsT ompefieseHUsl NMJOTHOCTH H BJIaXXHOCTH TPYHTZ B MIpO-
THBOMH/IBTPALHOHHOM 3JIeMeHTe (siipe WM 3KpaHe) H B mepe-
XOJHOM 30He ofHa npo6a Ha 200—400 M3 yJ0KeHHOTO IpyHTa;

IJIsi ONpeNiesIeHHs] NJIOTHOCTH, NPOYHOCTHHIX, feOopMaTHB-
HBIX XapaKTePHCTHK H 3epPHOBOTO COCTaBa KaMeHHOro (HaGpoc-
KM, BaJIyHOB, TaJbKH) H [IPYroro MartepHaja, YJOXKEHHOTO B
yIOpHBIe TPH3MBI, — OfHa npoba Ha 10000 m3;

IJIS1 Onpejie/ieHHsT 3ePHOBOTO COCTaBa, (DHJALTPAIHOHHBIX,
MPOYHOCTHHIX H ePOPMATHBHEIX XapaKTEePHCTHK IPYHTOB, yJIO-
JKEHHBIX B IO H NepexOiHble 30HB, — OZHa npo6a Ha 5—
10 TeIC. M3,

Bpems B3saTHa npo6 rpyHTa, TemMmepaTypa H BJaXKHOCTb
BO3/lyXa, CKODOCTb BeTPa, HHTEHCHBHOCTb aTMOC(epHHBIX ocaj-
KOB, COCTOsIHHEe 00paslioB H NOJIOMKeHHe Touek oT6opa npob mo
BBICOTE IVIOTHHBI H B IVIaHe AOJIKHBI (PHKCHPOBATLCS B XKypHa-
JIaX TeOTeXHHYECKHX HCHLITaHHI.

8.4. B rpyHTax MepaJibiX 30H IVIOTHHH HEOGXOLHMO Ompefe-
JATh JbAHCTOCTb, COACPIKaHHE He3aMep3lleH BOAb, yOeaHTbCH
B OTCYTCTBHH NPOCJOEK YHCTOrO JIbAA.

8.5. Ilpu yk/iajKe MeJKO3ePHHCTHIX MECYAHBIX H TVIHHHCTHIX
TPYHTOB 3UMOH NepHOJHYECKH HeOOXOAHMO H3MePATh TeMIepa-
TypYy B CepellHHe CJIOSl B MOMEHT OKOHUAHHS YIVIOTHEHHS. DTH
H3MepeHHsl JOJ:KHbI BBINOJIHATHCS NPH HM3MEHEHHH KayecTBa
rPpyHTa B Kapbepe, BBHICOTH 3a00s, TEXHOJOTHH YKJIaJKH, pas-
MepOB KapThl H Pe3KOM H3MeHeHHH TeMIepaTypHl BO3AYyXa HWJIH
CKOpOCTH BeTpa. Llenb 3THX u3MepeHHH — y6eHTLCS B TOM, YTO
BCE OnepalHH Mo yKJAajKe H YIJIOTHEHHIO BBINIOJHEHH C TaJbIM
TPYHTOM.

8.6. Tlocne BCKPHITHS KapbepOB W KOTJIOBAHOB OCHOBHBIX
COOpYKEHHH CylecTBeHHbIe OTKJIOHEHHS OT Pe3yJIbTAaTOB H3BIC-
KaHHA JOJIXKHB GHKCHpOBaTbcs. Ecin 3TH OTKJIOHEHHST MOTYT
TIOBJHATb HA KOHCTPYKIHH IVIOTHHBL H JPYTHX COOpYKEeHHH, pa-
Goune yepTeXXH HX HOJKHBI GHITb CKOPPEKTHPOBAHBHL
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8.7. Ipu Ha/tnunu B Kapbepax CJIOEB H Mayek rPYHTA, PE3KO
OTJIMYAIOLINXCS IO CBOACTBAM OT TpeGyeMbIX IO NPOEKTY, cJe-
LyeT HaJaguTh TIATEJAbHBIA KOHTPOJb 3a IepeMelIHBaHHEM
rPyHTa B Kapbepe JO MNOJYYeHHs OJHODOJHOH, OTBedalolte
TpeGOBaHUSM NPOEKTAa CMECH H 3a PacClOeHHeM TPYHTa IpH
OTCHINKE B TeJO MJIOTHHBL

8.8. [To 3aBepmIeHHH CTPOUTENLCTBA IJIOTHHHI CJAEAYET IPO-
BOJHTb KOHTPOJIbHBIE ONpeJeJIeHHsT IJIOTHOCTH, BJIAXXHOCTH,
NPOYHOCTH, AedOpPMHPYeMOCTH, KO3((HIUHEHTOB (HIAbTPALHUH
H 3ePHOBOTO COCTaBa BCEX IPYHTOB, CJAaralollyxX IVIOTHHY H IpH-
KOHTaKTHYIO 30HYy OCHOBaHHA. JlJis1 3TOro Lesiecoo6pasHo mpo-
H3BOJUTb KOHTPOJbHOE GypeHHe He MeHee 4eM B TpeX nomepeu-
HBIX CTBOpax M oT6HpaTb HpoGH He pexe yeM uyepe3 KaxKAblH
METP CKBaXKHHHI.

ITono6HbIf HHKJA KOHTPOJBHHIX HCCIELOBAHHA NOJXKEH Mpo-
BOAMTBHCA JJ151 BHOBb OTCHIIAHHEIX 00BHEMOB IIPH CTPOHTEJbCTBE
NJIOTHHH B HECKOJIbKO odepefef.

8.9. Pacnpenenenne xapakTepHCTHK I'DYHTa IO BCEMY TeJy
IJIOTHHHI, ONpefieJIeHHbIX JaGopaTopHeli B npomecce CTPOHTEb-
CTBa W NPH KOHTPOJbHOM GypeHHH Tesia NOCTPOSHHON IIOTHHBI,
JOJIXXHO GBHITb NMPHJIOXKEHO BMECTe C HCIOJHHTEJbHBIMH YepTe-
X aMH K aKTy O MPHEMKe IVIOTHHEI B SKCIUIYaTalHIO U XpaHHTb-
sl y HavaJIbHHKA CaykKObI SKCIIyaTalHH.

9. COCTAB U OCOBEHHOCTH PACHYETOB

9.1. Ilpyn npoeKTHPOBAaHHH TaJHLIX IJIOTHH, BO3BOJHMBIX Ha
Kpafinem CeBepe, JOIKHEI BHIIOJNHATLCS BCE PACYETHl, MPefyc-
MOTpEeHHbIe JJIf IVIOTHH B YCJIOBHSAX YMEPEHHOrO KJAMMATa, T. €.
pacueTHl YCTOHYHBOCTH, QHAbTPANMH B TeJe NJOTHHH, B OCHO-
BaHHH H B 006XOJ COOpY2KeHHH HamopHoro ¢poHTa, OCaJKH Tena
H OCHOBAHHS IJIOTHHHI B MEPHOJ CTPOHTEJNBCTBA H SKCILIyaTa-
[[MH; KOMIJIEKC T'HAPOJIOTHUYECKHX H BOJOXO3SIHCTBEHHHIX pac-
4eTOB.

9.2. PacueTrl TeMnepaTypHOrO peXHMa TaJoH NJIOTHHH
JNOJDKHB BKJIIOYAaTb: pacueT THAPOOTTaHBaHHS OCHOBaHHS NPH
GuAbTpaLMK U3 BOAOXPAHH/HINA; PacueT INIyOGHHH H CKODOCTH
CEe30HHOTO M MHOTOJIETHET0 NPOMEP3aHHsi HH30BOTO OTKOCA H
rpe6HA MJIOTHHHI C y4eToM (HJIBTPANMH B Teje H B OTTaHBAIO-
I11eM OCHOBAHHH INIOTHHBI; pPacyeTHl TOJIIMHBI TeNMJO3aNIHTHAHIX
CJIOEB; pacueThl TeMNepaTypHOro peXHMa MpOTHBOQHJLTpa-
IMOHHHX M JAPeHaXKHHX YCTPOACTB C yueToM H Ge3 yuera 3¢-
(eKTa TemJI03allHTHLIX CJI0eB; NPOrHO3 H3MEHEHHsT MEP3JIOTHHX
VCJIOBHH B pesyJbTaTe TeNJIOBOrO BJHSHHS BOAOXPaHHJHILA Ha
BEUHOMeP3JIble IPYHTH ero AHa H 6eperos.
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ITpuMevanne Tounsle asaJHTHUECKHE U YHCJIEHHHE METOAL! pacue-
ta Ha DBM TeMnepaTypHOro pexuMa OQHALTPYIOIIHX 3eMJSHBIX IVIOTHH
BechbMa CJOKHH;, MpHOJHKeHHble MPaKTHYECKHE METOAH pacueTa HaXOLATCHA
B HayaJbHOH CTanMu paspaboTkH. KoMIvIeKC pacueros, IepeyHC/eHHBIX
B 1n. 9.2, npexnonaraercs HOAPOGHO PAacCMOTpeTh NPH JNajbHeRIuedr pa6Gore
N0 COBEPHIEHCTBOBAHHIO HacTOsmHX PexkomeHnanuii. PesyabTaThl pacueTta
TEMIEPATYPHOTO PEeKEMA TaJIOH M Mep3Joil ONHOPOXHOA INIOTHHH CM. B NpPH-
JIOXKeHHH 4.

9.3. Ha ocHoBaHHU pacueToB, epeuyHc/eHHHx B 0. 9,2, noa-
JKeH COCTaBJATbCS MHOrOJIETHHIl MPOTHO3 TeMIepaTypHOro pe-
JKMMAa IJIOTHHB W ONpEeJedsiThbC CPOK €ero CTaOHJIH3alMH.
B6Jin3u coopy:KeHHH THAPOY3Ja H APYTHX KamHTaJbHEIX COODPY-
XKeHHH HeoOXOJMMO YCTAHABJHBATb NHHAMHKY H TpefelbHOE
(cTanuonapHOe) mNOJOMKEHHE ype3a BOAH B CHAbHOJbIHCTHIX
Oeperax (mpmioxenue 6).

9.4. PacueThl yCTOHYHBOCTH OTKOCOB TaJILIX IJIOTHH, Mep3-
JBIX, BO3BOAHUMBIX U3 TaJbiX 'PYHTOB C NMOCJEAYUIHM IHpoMOpa-
’KHBaHHEM, H BEPXOBHIX OTKOCOB Mep3JIbIX NJIOTHH, BO3BOAUMBIX
NOCJIOHHBIM HaMOpa*KMBaHHEM, CJeAyeT BHINOJHATbL HO obuied
MeTOJHKEe C YU4eTOM OCalOK NPH OTTAHBAHHH JbAHCTHX OCHO-
BaHHfl. KpyTH3Ha HH30BOro OTKOCA MOCJIOHHO HAMOpaXKHBaeMO
IVIOTHHB JOJI)KHA Ha3HauaTbCs H3 YCJOBHSI YCTOHUHBOCTH ce-
30HHO OTTaHBAIOLIETO TEIVIO3aLINTHOTO CJOS.

9.5. TenyioTexHHYeCKHE paCcyeTH Mep3JHX IVIOTHH PEKOMEH-
IyeTcs BBINMOJIHATbD B COOTBETCTBHH C NPHJIOMEHHMAMH 2 H 3,
Ha3Hauyasl pacyeTHble XapaKTePHCTHKH T'DYHTOB, BOAHI, JIbla H
BO3JAyXa MO NPHJIOXKEHHIo 1.

9.6. IIpn onleHKe pe3yJbTATOB pAacyeTOB TeMIIEPATyPHOTO
pexuMa H IpH aHajJdH3e YCTOHYHMBOCTH Mep3JcH NJOTHHHI CJe-
ILyeT YYHUTHIBATb €XKEerojHoe IIOHHXKeHHe YPOBHS BOJOXDaHHJIH-
2 B XOZ€e ero 3uMHel cpabOTKH, NPHUBOAsLIEe K NPOMEP3aHHAI0
NOBEPXHOCTH TPYHTA NOAO JIbAOM HA MEJKOBOJAHBIX yyacTKax
BOM3K ype3a BoAnl. Ha 3Tux ywacTkax ray6HHAa M CKOPOCTb
OTTauBaHHsl OyAyT MeHbIlUE COOTBETCTBYIOHIMX BEJIHYMH, BHI-
YHCJIEHHBIX NPH NOCTOSTHHOM HOPMAJIbHOM MOANOPHOM TOPH30H-
Te BOABI B BOAOXP AHHJIHIIE.

9.7. PacueT TepMHYECKOro peXHMa Mep3Jiof IVIOTHHBI JOJi-
XKeH BBINOJHATHCS C TUIATENbHBIM YYeTOM MOCJIEACTBHI BHITAH-
BaHHs KPYHHBIX JIE[ASHBIX BKJIOUeHHH B GeperoBhlX MpHMBIKa-
HHSIX, He 3alllMIIEHHBIX TEeNJIOH30JHPYIOIIUM CJIOEM OT OTeILIsi-
JIOIIlero BIAMSIHHS BepXHero Obeda.

9.8. B mpenBapuTesNbHHIX NPHOJHIKEHHBIX pacyeTax mpe-
JeJbHOTO OTTaHBaHHS JHAa M GOPTOB BOJOXPaHHJHILA JOmycC-
KaeTcst NIPHHUMATD, YTO HyJeBas H30TepMa CTalHOHapPHOTO TeM-
nepaTypHOTO noJis (TpaHHIA yall¥ OTTAWBaHHUs) NPH CTabHJIb-
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HOM OYepTaHHH KOHTYpa AHa M 6eperoB He BHIXOAHT 3a Ipeje-
JIBI BepTHKAJIbHOH MOBEPXHOCTH, ONpe/eNisieMOli B NIaHe JHHHeH
ype3a BORHL

9.9. [Ina nJOTHH C Mep3JIOTHON 3aBecofi HEOOXOAHMO BHI-
HOJIHHTb PacyeThl YCTOAYMBOCTH B HAuyaJbHHIH NEepPHOJ CO3Aa-
HHSl Mep3JIOTO siipa, BOCIPHHHMAIOLIEro Hamop A0 3aBepile-
HHSI IPOMEpP3aHUsI HH30BOM IIPH3MHL (CM. IPHJIOXKEHHE b).

9.10 TIpoBepka YCTOAYHBOCTH BEPXOBOTO M HH30BOTO OT-
KOCOB Mep3Jio¥i IVIOTHHBI JOJI)KHA BHITIONHATBLCS C YYETOM 3aBH-
CHMOCTH MeXaHHYeCKHX XapaKTEeDHCTHK IPYHTOB OT TeMIeparty-
pHI; (opMa PACYETHHIX KPHBHIX CKOJIbXKEHHSI JOJKHA YUHTHI-
BaTh HaHOOJbLIYIO BEPOSTHOCTL OMOJ3aHHS BEPXOBOr0 OTKOCA
B Npefiesiax TaJlof 30HBI TeJa W OCHOBAHMS IJIOTUHBI; HEOOXO-
HHMa TpOBepKa Ha CABHT OTTAasBIIEr0 MacCHBA IO MEp3JioMYy
C YYeTOM Pe3KOro YMEeHBILEHHSI COMPOTHBJ/ISIEMOCTH CABHIY OT-
TasiBIIErO JIbJOHACHILEHHOTO IPYHTAa OCHOBAHHSI W GEpPEroBHIX
ckJoHOB. Pacuer ycTOAYHBOCTH HH30BOTO OTKOCAa HEOOXOXHMO
BBHIMOJIHSITL [JIS1 TIEPHOJAa MAKCHMaJbHOrO CE30HHOTO OTTauBa-
HUS T[PH HAWBBICHIMX pAacYeTHHIX TeMIepaTypax MepsJioro
TPYHTa, CJIAaramoliiero oTKoc.

9.11. JIns pacueToB yCTOAYMBOCTH, AedopManuii ¥ TepMH-
YeCKOro peMMa IVIOTHH INPH TNPOEKTHPOBAHHH HEOOXORHMO
HMETb NaHHBIE O NMPOYHOCTHHIX, AeOpPMaTHBHHIX H TeNJIO(DH3HU-
YeCKHX XapaKTePHCTHKax Mep3JblX, NPOMEep3alomiHX H OTTaH-
Batomux rpyHtoB. Qasa niorux III u IV knaccos, a Takxe s
npeaBapuTeNbHLIX pacueTos mIoTHH I u II kaccoB 3TH naHHbIE
MOTYT OBITb NPHHSITH 110 NPHJIOKEHHIO 1.

9.12. TlpHu omeHKe OCafKH BCJEACTBHE OTTAHBAHHSA JIbAOHA-
CHIILEHHOTO OCHOBAHHS, CONEPKALLEro JbAB C Pa3jHYHLIM 3a-
JIeraHHeM W pacnpejesieHHeM B 06beMe OTTAHBAaIOleH TOJIIH,
CJIelyeT YUUTHIBATb, YTO ONpEeAeNSIONUMH (GaKTOPaMH TpH BHI-
TaHWBaHUU MOA3EMHBIX JIbAOB SBJSIOTCA:

ymenbiienne o6vema (mo 10%) npu dasoBom nepexone
JbJia B BOLY;

CTOK yacTH 06beMa BOJBI, NPEBHILAIONIET0 BEJHUYHHY IOJ-
HOM BJIarOEMKOCTH OTTaHBAIOIHUX NMOPOL.

9.13. IIpuGauKeHHbI pacyeT OCAaAKH JbAOHACHLILIEHHOTO
TPYHTOBOrO MacCHBa IpU OTTAaHBaHHH JHA BOJOXPaHHJHILA A0
ryGHHBI BHEJPEHHUS NMOJHTOHAJIbHO-KHJIbHBIX JIbJOB MOXeET BHI-
MOJIHATLCS 1O dopMmyJre

AV AV
Aheyy = SR +‘%W‘K, o)
o
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rae  AVy— oO6pemMHasg ocazka OJHOTO HOJIHTOHA 32 CUET BHI-
TaUBAHUS TIOJHIOHAJbHO-3KHIBHEIX JbI0B HA TaAY-
6uny h, m3;
S — cpenHsa WIOLIAAb OJHOTO NOJHIOHA, OrpaHHYEH-
HOTO OCSIMH JIEASHBIX XKHJ, M2;

AV erp — 06bEMHAsST OCaZiKa TPYHTA, 3AKIIOUEHHOTO MEXIY
JKUJaMH OJHOTO NOJHIOHA, 33 CYET BHITAHBaHHSA
CerperanioHHOroO Jbia, 06pasyiomero TEKCTypy
3TOro rpynra, m3;

Sp— cpenHsisi IJIOMIaAb MOJHIOHA 3a BHIYETOM IIONIA-
IH JIeSHBIX XKW, ero 06pasyomux, M2;

K — xo3dpdunuenT, yUNTHBAIOMMHA HENOJHOE CMBIKa-
HHe T10JI0CTel nocJ/ie BHTANBAHAS JeIIHBX BKJIO-
yennii (0,2<K<0,9) w saBucaumuii OT JHUTOJO-
THH, PasMepa H KOJHYeCTBA JIEASHHX MPOCJOeK.

ITpumeuanue Ecin pasmepsl BONOXpaHHJHIA B IVIaHe NPEBHINIAIOT
300 m, To moA ero NMOBEPXHOCTHIO Ha riybuuax Gosee 1,5 M Bce morpeben-
Hble JIbIH BHITAHBAIOT H OCajKa GYIeT MakCHMaJjbHOA H paBHOK ARcym.

9.14. OcpenHeHHAs BeJHYHHA OTHOCHTEJbHOMR OCaIKH OTTaH-
BAIOILIEr0 BBICOK2JbAHCTOrO rpyHTa npHubanxKeHHO (6e3 yuera
KOHCOJIHIALNN) MOKeT OBITh onpenedeHa no ¢opmyJie

Bhogg =Tt TEVa @
rne Jlo = Jlz+JIy — cyMMapHasi JAbAHCTOCTD;

Wi — BIIaXHOCTb 32 cueT He3aMep3lieil BOMAH;

Wn — nosiHast BIaroeMKOCTh OTTasIBINErO TPYHTA;

JTB — JABANCTOCTDb 3a CUET JCAAHBIX BKJIIO'-!CHPII’I;

JIy — JABIUCTOCTD 3a CUET JIbAa-eMeHTa.

Bce BeauumHH, Bxopsmue B dopMyay (2), onpenenasiorcs
B NpONEeHTax K obimeMy o6beMy paccCMaTpHBaeMOro MepaJjioro
MaccHBa.
9.15. Tloce 3aBepIIeHHs] CTPOUTENALCTBA INIOTHH BCE pacue-

THl JOJKHBI OBITb [MOBTOPEHBI N0 HCHOJHHTENBHBIM YepPTeXaM
€ YUeTOM MEeXaHHUeCKHX H TemJO(QH3UYECKHX XapaKTEPUCTHK
IPYHTOB, HOJYYEHHHIX TIPH FeOTeXHUUECKOM KOHTpPOJIE B MPOLEC-
ce CTPOuTeNbCTBA. Ha OCHOBAaHHH 3THX pacueToB [AOJKHO OHITH
IPOBEPEHO COOTBETCTBHE INPHHSTHIX B NMPOEKTE XapaKTEPHCTHK
MaTepHaJOB HaTYPHBIM, COOTBETCTBHE H3MEPCHHBX B IIpOIECCe
CTpOMTENbCTBA AedopManuil U TeMIeparyp B INIOTHHE PaCCUH-
TAaHHBIM IJISI 3TOro Iepuona IpH IIDOEKTHPOBAHHUN H JOJIKEH
OLITb YTOYHEH IIPOrHO3 JaJbHEHIIero MOBEJEHHS IVIOTHHH B
IKCIJIyaTalHH.
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10. HATYPHBIE HABJIIOJ EHHUSA

10.1 KoMmieKc HAaTYpHHIX HaO0JiIOJeHHA 3a THAPOY3JaMH,
NpefyCMOTPEHHBI NI TPYHTOBHIX IVIOTHH B 30HE YMEDEHHOrO
KJIKMaTa, JOJ/IKEH MOJHOCTHIO BBHINOJHATHCA H Ha IUIOTHHAX
Kpatinero CeBepa (HaGJaiofieHHs1 32 YPOBHSIMH BOJHl B Ghedax,
TOJIILIMHON JbJa, PacXOJaMH, CONEPKaHHEM MHHepaJbHHX H
OpraHWYeCKHX BELIECTB B BOJe, QHAbTpanKed, ocalKaMH, nome-
PEUHHIMH U NPOJNOJBbHEIMH CMELIEHHSIMH, COCTOSTHHEM OTKOCOB
MJIOTHH U T. L.).

10.2. KoHcTpyKuHus nbe3omMeTpa H0JMKHA MO3BOJISATh H3Mepe-
HHE Hanopa B HECKOJbKHX TOYKax MO BbICOTe INIOTHHHL. Jlis
H3MepeHHs HalloOPOB B YaCTHYHO NIPOMEpP3aIOUIHX 30HaX IVIOTH-
HBl cleflyeT NPHUMEHSATb Nbe30METpHl, 3ano/HseMble aHTH(PH-
30M B 060J109KaX H3 MOPO30CTOHKOH PE3HHBI.

10.3. dynpaMenTH Mapok AJs1 HaOJIOAEHHT 3a OCafKaMH H
CMeIeHHsIMH TUIOTHHBL M3 TPYHTa C 3aMEeTHBIM COJepkKaHHeM
MEeJKHX YacTHIl CJefyeT IeJHKOM 3aKIaJABBaTb HHXKe 30HH
CE30HHOTO TPOMEp3aHHss — OTTAHBAHUS M CaMH MapKH 3allH-
I{aTh OT CMepP3aHHs C Ce30HHOOTTAHBAIOLIHM TPYHTOM.

10.4. Ocobennoctn Kpafinero CeBepa BLI3HIBAIOT He06Xo-
JHMOCTb HPOBEJEHHUS ClIelHaJbHBIX Ha6J/I0eHHH:

H3MepeHHe TeMNepaTyphl TejMa IJIOTHHHL H OCHOBAHHS [0
ryyGHHBI, paBHOM ABYM HamopaM Ha IJIOTHHY;

H3MepeHHe TeMIepaTyphl I'PYHTOB AHA ¥ GeperoB BOJAOXpa-
HHWJIHIIA O DACUETHOM IJIyGHHBI €ro TelJIOBOTO BJIHSIHHA Ha
BEYHOMeED3JIbie IOPOJIHI;

H3MepeHHe TeMIIePaTyPhl BOABI MO I1yOHHe BOAOXPaHUJIHILA
(TemMmepaTypHble CKBaX{HHbI He JOBOMSATCSL O HHXXHEH KPOMKH
JbJia ¥ 060pyAyIOTCsi THOKHM LIVIAHTOM C FepMEeTHYHOH 3ariyi-
KOH ¥ NOIIaBKOM; I/ HaOJI0OfeHU ! B 3UMHee BpPeMsl HaJ CKBa-
JKHHOA MOJANepKHUBAETCH Mpopy6h).

10.5. CTBOpHI TeMIIepaTypPHBIX CKBAXKHH B KOJHYECTBE He Me-
Hee Tpex, NepeceKalluX IJIOTHHY, H He MeHee ABYX B MDHMBI-
KaHMAX AOJIKHEI OXBaTHIBATb BCIO IVIOTHHY H NpHJerarouiHe
30HH OCHOBaHHS He MeHee yeM Ha 25 M BHILE W HHXKE OCH IIIO-
THHH H B CTODOHY OT GeperoBbIX NpHMHIKaHHH. I'pannuna 30HH
HaGMIONeHNH NO/KHA NMpPEBHILIATh PACUETHHIE OUEPTAHHS 30HKI
TEIVIOBOTO BJIHSIHUS BOLOXPAHHJHILA H COOPYKEHHH.

10.6. TemnepaTypHbIME HaGJIIOJEHHSMH TO NPOEKTY JNOJIK-
HBl OXBATEIBATHCS TaKXe OCHOBAHHSI W IPHMBIKaHHS BCeX
OCTa/NbHBIX COODYXKeHHI HamopHoro ()poHTa rHApOy3Ja (BOB.O-‘
3a6GopHl, BOLOCOPOCH, BOJLOCHYCKH).

10.7. BusyasbHOMY OCMOTDY peryJsipHO AOJKHBHL nomaep
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1aTbCsl BepXOBOil, HU30BOH OTKOCHI, rpeGeHb MJIOTHHEL H BCE CO-
Opy2KeHMs1 HanopHoro (poHTa, a TaKXKe OCHOBaHHe BOJH3HM TO-
JOLIBLI HU30BOT'O OTKOCA IJIOTHHHL.

10.8. Mecra BHICAayHBaHHS HEeGOJIBLIOrO KOJHYECTBA BOJKI
B HHXKHeM Obede JOKHB OHTb 0GOpYHAOBaHH yTeNJIEHHBIMH
KopobGaMH M HH3KOBOJIbTHOH OCBETHTEJNbHOA apMaTypol AJs
KpYrJOroJHYHEIX Ha6MI0AeHHH.

10.9. Brixoasl cOCpeROTOYEHHON (GHABTPALMH TaKKe He0O-
XOAHMMO yTemiaATb. JloMKHa ompefensiTbest TeMnepatypa, MyT-
HOCTb NPOQHJILTPOBABIIEHCS BOJH, €€ PacXOX H XHMHUYECKHH
cocraB. PesyabraThl 3THX onpejeJeHHH NOJKHH HaBaTbh BO3-
MOXKHOCTb YCTA@HOBHTb, (PHJIBTPYET JIH 3Ta BOJA H3 BOLOXPaHH-
JIALA HJIM SIBJSIeTCS MEeXMep3JOTHOH, cTeKalouieil 1o BOJOHOC-
HBIM IVIactaM ¢ GeperoB. OTBOZ ee 3a MpefesH THAPOY3Jia BO
usbexXaHne HajeleH NOJIKEH OCYIIeCTBJATHCS JHOO B BEPXHHH
6bed, 160 B NpHeMHBIA KovoJel Bogo3abopa. Eciau 3Ta Boza
HEeNpPHIroZHa IJisl HCIOJb30BaHHsA, OHA cGpaceBaeTcs IO yTen-
JIEHHOMY KaHaJy 3a npeJeJibl THIPOYy3Ja.

10.10. Bo Bpemsi mepBOro HamoJIHEHHSt BOZOXPAHHJHINA, a
TaKxe B NIEPHO/LI TABOAKOB H PE3KOT0 H3MEHEHHs TeMIepaTyp-
HOTO H (HJIbTPALHOHHOTO PEXKHMOB IJIOTHHH H OCHOBaHHS BeCh
[MKJ Ha3BaHHLIX BHIIE HATYPHHIX HaOJIONEHHH ClIefyeT POBO-
nuTh exefHeBHO. He pexe AByX pas B Helesi0 ClefyeT COCTaB-
JAATb rpaHKy H3MEeHEHUsI U3MepsieMblX BeJHYHH B TOUKaX, I'Ae
OHH H3MEHSIOTCs Han6oJiee HHTEHCHBHO.

Bo BpeMsi craGu/ibHO# paGoTH rHAPOY3/aa Bce 3TH HaGJk-
JleHHs1 MOTYT NPOBOJHTLCA €XeHeAeNbHO.

10.11. Ha rpe6He npoTHBOGHABTPALMOHHOTIO 3JIEMEHTa IO+
THHBl M Ha BCeX 3JeMeHTax APYFHX COOpYyXKeHHi THApoy3Ja,
BBHINIOJIHEHHBIX M3 CBSI3HOTO TPYHTA, JOJIKHBEI YCTaHABJIHBATBHCS
NyYHHOMEDH! 10 r1yOHHE, He MeHee ueM B 1,5 paza nmpeBhllIao-
el ryiy6HHY Ce30HHOTO IpoMep3aHus-oTTauBanus. HaGmone-
HUSL IO HHM NIPOBOAATCS He pexe ORHOro pasa B Mecau. s
KOHTpOJISI 38 Ce30HHBIM TPOMEP3aHHEeM-OTTaHBaHHEM PEKOMEH-
IyeTcsl yCTaHOBKA 3JIEKTPOMEP3JIOTOMEPOB, YKa3bIBAIOHIMX HA
Mep3JI0e HJIH TaJloe COCTOSIHHE TPYHTa IC €r0 CONPOTHBJEHHIO
MeXAY 3JEeKTPOLaMH.

10.12. Jlns Toro uTo6bl y6eAHTbCS B OTCYTCTBHH TPELIHH Ha
rpe6He spa (3KpaHa) B 30HaX MPOJAOJBHOIO pacrsiKeHus (Ge-
PEroBHIX NPHMBIKAHHHA, HaJ BRICTYIAaMH M H3JOMaMH B OCHOBa-
HHH) B HNepBHE rOAH 3KCINIyaTalHH JO IOJHOTO 3aTyXaHHs
0CajioK IJIOTHHBI, Nepel KaXKAbIM 3aN0JIHEHUEM BOAOXDaHHJIH-
I[a B 3alIUTHOM [eCYaHO-TPABHAHOM CJIO€ CJIELyeT MPOHTH KOH-
TPOJIbHEIE TPaHILIEH JO NMOBEPXHOCTH TpelHs sipa WM SKpaHa.

47



Y6eauThcst B OTCYTCTBHH Miesieli MeXKAY CTEHKAMH GeTOHHBIX
HJIH JepEeBSIHHBIX COOPYXKEHHMH HAmopHOro (PpOHTa H TPYHTOM
IVIOTHHH H B 6€peroBRIX MPHMBIKAHHSIX MOXHO OTPHIBKOH IIyp-
(OB B 3aIUTHOM cJloe Ha KoHTakre. IIpu mosiBjieHHH momepeu-
HBIX TPCIUHH HA NOBEPXHOCTH 3aLUHTHOrC <CJOsg C MOMOIILbIO
myp$oB HEOGXOAMMO YCTAHOBHTD, He HOXOMASAT JIH 3TH TPELIUHbI
JIO YPOBHS NPEACTOSIIIEro 3aNOoJHEeHHsI BOLOXPAHHJIHINA.

10.13. Bce pesyabTaTel OCMOTPOB H H3MEPEHHH 3aHOCATCS
B XypHaJ. [lepes KaxALIM HacTynJieHHeM HaBOJAKA H Iepe] 3a-
MOJIHEHHEM BOMOXPAHHJIHINA Ha 3HMY HeO6GXOHMO NPOH3BOLHTD
aHaJHu3 pesyJbTaTOB HATYPHBLIX Ha6.,OLNEHHH, B KOTOPOM IO H3-
MeHeHHSIM Nbe30MEeTPHUECKHX HamopoB, TeMnepatyp, Aedopma-
IMH, QHALTPAIHOHHBEIX PACXOJOB H 3aMeYeHHHIX Je(eKTOB Je-
JiaeTcs BHIBOJ O FOTOBHOCTH IVIOTHHH K NOJHSTHIO Hamopa.

10.14. PesyabTaThl HATYpHBIX HaGJIOREHHHA HaNpaBJISIOTCS
B NPOEKTHYIO OPTaHH3alHI0 H B HAayYHO-HCCJIENOBATEIbCKYIO
OpPTraHH3aIHIo0, OCYLIECTBIAIONIYI0 HaA30p.

10.15. MeToxuKa H TeXHHKA HATYPHBIX M3MepEeHHH H HCCJe-
JIOBaHHH JOJIKHBI NPEAYCMaTPHBATHCS NPOEKTOM pa3MeHieHHs
KOHTpPOJIbHO-H3MepHuTebHOH amnapatypnl (KHMA) u uHCTPYK-
IHeH 10 NPOHM3BOACTBY HATYPHHIX HaO/MIOAEHHHA 3a IVIOTHHOH
H JIDYTHMH COOPYKEHHSIMH THApPOYy3Ja.



IPHJIOXEHHSA
MPHJIOJKEHKE 1

NMPOYHOCTHLIE, NE®OPMATHBHBIE U TENMJO$H3IHYECKHE
XAPAKTEPUCTHKH MEP3JiblX, IPOMEP3AIOIHX
H OTTAMBAIOHIHX TI'PYHTOB

IloneBne n snaGopaTopHble MEeTOAB! ONpeHeNeHHs MPOYHOCTHHIX, Aedop-
MaTHBHEIX H TeNJo(QH3IHYECKHX CBOHCTB FPYHTOB CJOXKHH, TPpeGyloT G6OJb-
IIgX 3aTpaTr BPeMeHH, CHellHaJbHOTO HEeCTaHAApTHOTO OGOPYROBAHHS M MO-
3TOMY He BCeria JOCTYNHH MPOSKTHHIM OPTaHH3aMHAM,

YcraHOBJACHO, 9TO (PH3HKO-MeXaHHUIECKHe XapaKTepPHCTHKH TaJbIX H Mep3-
JIHIX TPYHTOB 3aBHCHT: OT BJIAXKHOCTH, 0OBEMHOT0 Beca H OT psiia JAPYTHX
(usHYeCKHX CBOACTB, SKCIEPHMEHTaJbHOe OMNpefelieHHe KOTOPHX He BHI3HI-
Baer Goabmux 3arpyAueHuil. [TostoMy mapaasesibHO ¢ METOZaMH HeNOCpen-
CTBEHHOIO ompejiefieHHs MoKasaTesell (H3WYECKHX CBOACTB TPYHTOB (moJe-
BHIMH H Ja0ODaTOPHEIMH HCCJAEOBAHHSMH) MOrYT GHITH HCHOJIB30BaHH KOC-
BeHHBle METOJH HX ONpeje/ieHHs.

B coorserctsun ¢ raasofi CHuIT «OcnoBanug u ¢yHpaMeHTH Ha Bed-
HOMEp3JIBIX TPYHTaX» NPOYHOCTHBle CBOHCTBA Mep3JbiX IPYHTOB Ompefe-
JFI0TCA B 3aBHCHMOCTH OT OGBEMHOTO Beca M CYMMapHOd BJaXKHOCTH
IpyHTa, YTO, MO CYHIECTBY, #BJAETCH TaKiKe KOCBEHHBHIM MeTOAOM Omnpefe-
JICHHA.

Koceennnie cniocoGHl He MOAMEHSIOT, a AONOJHAIOT MoJeBbie H Jabopa-
TOpPHBle METOJH HCCJACJOBAHHA M MOTYT OLITh PeKOMEHZOBAHH AJS ONpeje-
JIeHHs HCXOJHBIX [aHHHIX OPH pacueTe COOPYXKeHHH Ha INpeABAPHTENbHOM
3Tane NpOeKTHPOBAHHA — CTAJMH TEXHHYECKOTO IPOEKTAa — HJIH NPH Npoex-
THPOBAHHH BPEMEHHBIX COOPYKEHHH.

Hcxoanble XapakTepHCTHKH (DH3HUECKHX CBOHCTB Mep3JILIX, [IpOMep3alo-
OIMX ¥ OTTAHBAIOWAX TIPYHTOB, OlpefefigieMbie 3KCIEPHMEHTaJbHHIM ITyTEM,
fI03BOJIIIOT ONPENEe/NHTh APYTHe XapaKTeDHCTHKH I'DYHTOB pacieTHHIM nmyTeM.
Jas aroro HeoGxoauMo 3HaThb BHE rPYHTA, €r0 3€PHOBOM COCTAB H Xapak-
TEPUCTHKY JEAOBHIX BKJIOYeHHHA (KpHOreHHas TEKCTypa), a TaKxke:

W — cyMMapHasi BJaXKHOCTb, BOJIH eJMHHILL
W — BAAXKHOCTD 32 CUET Je[ITHHIX BKJIOUEHHN, N0/MH eIHHHILE;
vy — o6beMHast Macca rpyHTa, rfemd;
Yyz — IJIOTHOCTH IPYHTA, IfcM?;
ty — ecTecTBeHHasl TeMIepaTypa BEYHOMep3Joi TOMIM Ha FayOHHe
10 m (myseBnix amMmanTyR), ° C.
IlpousBoansie XapakTePHCTHKH (PH3HYECKHX CBOFCTB IPYHTOB, onpeje-
JisieMble PacyeTHHIM MyTeM:
€ — HAYaJAbHBI KO3(p(UNueHT MOPHCTOCTH, INOJH eNHHHI
Yex — OObeMHas Macca ckeldera, r/cm’;
G — K03 PHLEEHT BOLOHACHICHHS, AOJH €IUHHLRL,
JIp — ABAHCTOCTD 32 CYET JEASHHIX BKJIOUEHHH, JOMH efHHHIH;,
g — crenedb satopdoBaHHOCTH (OTHOMIEHHe MAacCH Topha K Macce
CYXOro IPYHTa), AOJH €XHHHIb
Wa — cpennee cojiep:Xanne HesaMmep3liedl BOAHM B TEMIEPATYPHOM
AHANA30He 3HAYHTENbHEIX (A30BHIX NpeBpallleHHi IPYHTOBOM
BJIATH, JOMH €AHHHIBI

- Yyr(14+W,) —1: @)
4
. .
Yex= 14+We ) (4)
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G We yvyn
T T lyyr(1+We)—7v1vs
T Yya Wa :
B Yat pyn(We—0,1Wy)

rAe Vs — MJOTHOCTb BOAHI, IfcM3;

Ya — IJIOTHOCTb AbAA, ricMs.

Jluanason oTpHUATEJbHHX TEMNepaTyP, B KOTOPOM HPOHCXOMAT 3HAYH-
Te/bHEE (hasoBHe NpeBpallleHHsi IPYHTOBOM BJArH, XapaKTepH3yeTCs H3Me-
Henmem Ha 1% H BHIIlle KoJudecTBa HE3aMEpP3IIeH BOALI NIPH H3MEHEHHH TeM-
nepatypu Ha 1°C.

Cpennee cofiepxanne neaamepamleii BoAH Wx B 3TOM juanasoHe RJs
OTTAHBAIOUIHX He3acCOJeHHHX IPYHTOB NPH MNOBHIUIEHHH TEMIEpaTyphl Meps-
JIOTO TPYHTa IpHHHMaeTcd mo taba. 1.

(5

(6)

Ta6auma 1

Bugx rpynta Tecku Cynecn Han Cyraupku | TI'aHEH Topou

Wa 0 0,07 0,08 0,10 0,15 1,0

Has onpefiefieHHss KOJHMYeCTBa HesaMepsliell BOAEL B NpOMep3aloiux
FPYHTAX HafJeHHYIO MO Tabmuie BeJHuAHY Wy cllefyeT YMHOXKHTL Ha KO3-
¢dunment 1,2.

Crenetb 3aTopOBaHHOCTH TPYHTOB § BHUHC/ACTCA 10 (opMmyJie

g=———B, Q)
Yyn. s.r
rile Yyg. a. r. — MJOTHOCTH 3aTOP(OBAHHOTO rPYHTA;
A (cM¥fr) u B (Gespasmepuruift) — mapameTpsl, 3aBUCSALIME OT BHAA 34-
TOpPPOBAHHOrO IPYHTA, 3HAYEHHE KOTODHIX nprBeneHo B Tabia. 2.

Ta6aunma 2

Bup saropdoBaRHOIO rpyHTa A B
TlecyammHA . . . .. . . . . .« .. 3,46 1,30
Fausmermiit . . . . . . . . . . ... 3,26 1,19

Huxe nanbl HekoTOpHe 3HAauYeHHs MJOTHOCTH IPYHTA, BOAH H Jbja, KO-
TOpbie B GOJILIIHHCTBE CJIyuaeB JONYCKaeTCA MPHHHMAT:

Haunmenosauune Tlnoruocrts, rfcv®  Hanmenosanue IaorrocTs, rfem®
Ilecok . . . . . 266 Topd ... 1,52
Cymecb . . . . . 270 Boxa R |
Cyraumok . . . , 271 Jdex . . . . . . 092
Toavwa . . . . . 2,74

DKCHepHMEHTaIbHEME HECAESOBARHAMH YCTAHOBJEHO, YTO KO3(DGULHEHT
TeMIepaTyPONPOBOAHOCTH & H KOo3(QHUHEHT TENJONPOBOAHOCTH A  MOLYT
ObiTh OnpefiesieHbl JJIsi NECKOB, Cymecel, CYIVIHHKOB, IHH, TopdOB, a TakKe
3aT0pOBAHHHX TPYHTOB B 3aBHCHMOCTH OT KO3((QHUHEHTAa BOHOHACKHIIE-
uus G no rpadukam puc. 7 u 8.
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Puc. 7. T'paduku nas onpefenenus KodQOUUHEHTOB Temneparypo-(a) H
TENJAONPOBOAHOCTH (A) IPYHTOB, HHHEKCH HPH KOTODHIX 03HAYalOT

I — IEeCKH; C-— CyNecH; I'— CYIAHHKY M TAHHH, T -— TOP®H; HHAEKCH BHH3Y; T — Ta-
ABle; M — Mepaable; G — KoopPHIHEAT BONOHACHILEHHS; @, 6 — AAA [IeCKOB H CYyI-
JIHHKOB; 6, 2 — IAS rapd H TopdoB

a) a)
24/1,,:(«:7/1/%%2,0(1; 24 Any, kKUY 11 202,
' s N Q/‘L AuKKanf4m-2pag Ay kanf-m-zpag
S Y
16 R 16 "7 g/ 16 16 3 7/0,05
7 A\ 'y 0,2
o S / Z sy Ny
u,—é/\p 2 éﬁ“ P&
T 0w s« ' or os¢’ 05 u4e

Puc. 8. I'padurn A onpeleleHHs Kos(QQHUHEHTA TENJIONPOBOAHOCTH Ta-
JbX Ar H Mep3NBX Ay 3aTOpOBAHHHX I'DYHTOB (@ — NECYAHBIX; 6 — IJIH-
HHCTHIX); § — CTeneHb 3atopdoBannocTH; ¢ — Ko3dpdHIUEHT BOLOHACHIIE-
HuSA

TennopusHueckne XapakTepHCTHKN TIPYHTOB CBfi3aHH Mexay coGoifl
3aBHCHMOCTBIO
> 8
a=—_"; (
Co’ )
rae Co — oObeMHAs TENJIOEMKOCTD;
Cyx — yAeJbHAs TEIJIOEMKOCTb.

Kosdpdrunentsl TenIOMPOBOAHOCTH TAJNOTO0 ¥ THOJHOCTHIO  MEp3Joro
TPYHTAa MOTryT OHITH ONpefeseHs Mo Tadua. 3.

3nauennss Cy B Tabiu. 4 nausl aas temnepartypsl munyc 10° C. B uurep-
Bane TeMmnepatyp or Muuyc 0,5 mo mumyc 10°C onpepmensercss B 3aBHCH-
MOCTH OT KOJHUeCTBa He3aMep3llell BOJALI NPH 3aJaHHON TeMIepaTrype MO
dopmye

1
C,(;"-: V [Cu (We—Wg)+Cy WB]' )]

B Tta6n 4 nauo cpaBHeHHe 3HAUEHHH Ko>(QHIMEHTOB TENJIONPOBOJXHO-
CTH MEp3JIOro necka Ay, ONpefeNeHHHX no Tabkx, 3 u no rpadHkam Ha
puc. 7 u 8.

Tpn HekOTOPHX TeniOoMH3HUECKHX DpacyeTax HYKHO 3HATh YHAEIbHYIO
TEIIOEMKOCTh BOXH H JIbAd, KOTOPHE NpHBefeHH B Taba. 5.
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Ta6nuuna 4

A, MO Tabn. 3 A,, N0 rpaduky
O6peMBan Cya;&apnaﬂ Kz;?g“' L =
acca rpyHra |[BI3XRHOCTDL " . .
M e W, % | momomacu-| 5 g | K| popek |
16000 0,10 0,32 1,57 1,35 1,51 1,30
18000 0,15 0,44 1,86 1,60 1,88 1,62
18000 0,10 0,43 1,86 1,60 1,86 1,60
18000 0,15 0,58 2,20 1,90 2,2 1,90
18000 0,20 0,71 2,44 2,10 2,55 2,20
TaGaunua b5
Temneparypa Ten1oeMKOCTh BOJEI Temmepatypa TemnoeMKOCTh JbAa
R ¥
K mioe °C |k Jx/kr-K K‘?%;{ ;x K | mmnyc °C |k Jox/er-K K;at{ip/a!{; x

273 0 4,2 1,010 273 0 2,125 0,506
274 1 4,238 1,009 272 1 2,117 0,504
275 2 4,234 1,008 271 2 2,108 0,502
276 3 4,234 1,008 269 3 2,100 0,500
277 4 4,229 1,007 268 4 2,092 0,498
278 5 4,225 1,006 267 5 2,083 0,496
279 6 4,221 1,005 266 6 2,079 0,495
280 7 4,217 1,004 265 7 2,071 0,493
281 8 4,217 1,004 264 8 2,062 0,491
282 9 4,217 1,004 263 9 2,064 0,489
283 10 4,213 1,003 262 10 2,045 0,487
284 11 4,213 1,003 261 11 2,037 0,485
285 12 4,208 1,002 260 12 2,029 0,483
286 13 4,208 1,002 259 13 2,020 0,481
287 14 4,208 1,002 258 14 2,016 0,480
288 15 4,204 1,001 257 15 2,008 0,478
289 16 4,204 1,001 256 16 2,008 0,476
290 17 4,204 1,001 255 17 1,991 0,474
291 18 4,200 1,000 254 18 1,982 0,472
292 19 4,200 1,000 253 19 1,974 0,470
293 20 4,200 1,000 252 20 1,966 0,468
294 21 4,200 1,000 251 21 1,961 0,467
295 22 4,200 1,000 250 22 1,957 0,466
296 23 4,196 0,999 249 23 1,945 0,463
297 24 4,196 0,999 248 24 1,936 0,461
208 25 4,196 0,999 247 25 1,927 0,459
299 26 4,196 | 0,999 | 246 26 1,919 | 0,457
300 27 4,196 0,999 245 27 1,911 0,455
301 28 4,196 0,999 244 28 1,907 0,454
302 29 4,196 0,999 243 29 1,898 0,452

ConpoTusaerue Mep3ably ZPYHTO8 CHCATUIO, PACTANCEHUO 1 cO8uzY.

B 3onax KOHUEHTpaUMH HANpPSIKEHH Ha KOHTAKTaX MHHEpaJbHHIX 4a-
CTHL Mep3JOT0 TPYHTAa TNPOHCXOAMT CHJIBHOe YBeJHYeHHe HampsiXKeHHH,
BHI3HBAIOIee TasHHE JbJa W TepeMellleHHe BOAH B MeHee HanpsxkeHHHe
obnactu. CleaopaTesbHO, NOJ{ BJHSAHHEM HaNpSIXeHHE H3MEHAETCHS KoJdye-
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TaGunuua 6

HopMmaTuBHble CONPOTHBICHAS MEP3NHNX FPYHTOB HOPMaJBLHOMY
JaBlneHHIo Ru
& o 2 5 = =
Temnepatypa g EoE = g 2 2 cheH"?glf bc!
g £3 2 =8 £ ngg};anmm
TPYBTOB og=E oS £ =85 88 % | npocnofixamu
[-3-%] = o m 8
oFz2 23 S0 £85 =58 | # prmovenns.
ExmEw a5 28 ] o6& | ME JAbAA npr
2Y R gE E= €25 ax2 [0.2<U,<0,4
2822 g 2E DEE 28
K | °c |mma| 8 [Mma| & [mma| 8 |Mma| 3| | & | mMma| 3
2 £ & g1E| 8 2
X x < 22| ¥ ]
272,7 |—0,510,9 910,71 71{0,5{ 5]0,4| 4} — — | 0,3 3
272,2 |—-1,0 {1,211 12 0,9y 9]0,7| 710,6] 6| —| — 1 0,4 4
271,7 |—1,6 (1,41 14 (1,111 |0,9| 90,7 7| — — | 0,5 5
271,2 |—-2,011,6/16 11,3713 41,0|11010,8! 8| — — | 0,6 6
270,7 |-2,511,8| 18 1,4} 14 1,111 {0,9] 9| — —{ 0,7 7
270,2 |-3,01,9|1 191,616 ;1,3| 13 |1,0| 10 0,8 8| 0,8 8
269,7 (—3,5 12,1121 {1,7{ 17 |1,4| 14 (1,1 111]0,9 9] 0,8 8
269,2 |—4,0 12,3123 |1,8| 18 |1,5| 15 |1,2] 12 {1,080 10| 0,9 9
H HAXKE

pumevanusa: 1. Bsavenns RY JaaHel JJs rPYHTOB, Y KOTOPHIX
J1p<<0,2.

2. Ilpu rpyHTax, yKasaHHEIX B KOJOHKe 7, CJeAyeT IpexycMaTpHBaTh
YCTpOACTBO NECYaHHX NOAYINEK TOJIIHHON 2 > 0,2 M.

3. HopmarupHble conpot#sierns rpyHros ¢ Jlz > 0,4 nasHauarorcs no
JAHHBIM CTIEHHaJAbHBIX HCCHeIOBaAHMIN.

4. Ilns KpaTKOBPeMEHHEIX HarpysoK, AeACTBYIOIHX B TeYeHHe BpEMeHH
7, sHaueHHe R Moryt mpHMeHATbCS ¢ Koaddupuenramu 1,5 npu v=0,54;
l4nput=1w 1,3 mpu 1=2 4; 1,2 npu v=8 u 1,1 npn v=2,4 u;
yKasaHHOe NoeHIlieHHe RY MPOH3BOZHTCS NPH YCJOBHH IPOAC/DKHTEIbHO-
CTH NepepHBOB B JIeHCTBHH Harpy3KH He MeHee BDEeMEHH ee TNDHJOXEHHS.

5. IlonyckaeTrcs KODPEKTHpPOBaTh 3HaueHuss R¥ no RaHHHEIM ONLITa CTPO-
WTeIbCTBA HJM pe3yJbTataM HCOHITAHHS TDYHTA.

6. HopmaruBHbie conpoTHBJieHAs RY, npuseieHHee B Ta6s. 6, He pac-
ApOCTPAHSIOTCA HA MepaJble TPYHTH C 3aCOJEHHOCTHIO Gosiee 25% u posmk-
Hbl ONPeRensiThCA 10 JAHHBIM CIEeHaJbHHX HCNHTAHHH.

CTBO He3aMepaiiefi BOALL B Mep3JbiX I'PYHTAX H MOITOMY H3MeHSeTcs Npou-
HOCTb COeJMHeHHS YACTHIL TPYHTA H Jba.

Mexannueckne CBOMCTBA NPOMEpP3alOUHX, Mep3AHX H NPOTAHBAIOIMX
TPYHTOB 3aBHCAT OT TEMIEPaTYpPHl, HANPSKEHHOTO COCTOSIHAS B HAHHOH 30He
TPYHTA 1 BPEeMEHH AefiCTBHS Harpy3kH.

B rabaunax 6, 7. 8, 9 u 11 npuBoaaTCcs JaHHbE:

1) HOpMaTHBHOE COMPOTHBJEHHe MEpP3JHX I'DYHTOB HOpPMaJbHOMY JaB-
JIEHWIO NIPH Pas3JIHYHBIX TeMIepaTypax;

2) conpoTHBJeHHE Mep3JHX IDYHTOB CHOBHFY;

3) MrHOBEeHHOE W HpeleJbHO-AJHTEJbHOE CUEeNJieHHe MEP3JEX I'PYHTOB;

4) cOnpOTHBJEHHe Mep3JHIX IPYHTOB CABHrY 10 JepeBSHHBIM M OCTQH-
HBIM TOBEPXHOCTHAM;
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Ta6auuma 7

HopMaTHEHLIe COMPOTHBJACHHA CABHTY IpyHTa Nno IFYHTY Rgn
Teuneparypa rpynros recyaHule BCeX Pa3HOBHE- TAHHACTHE, BKIIOYas
HocTel NbIIeBA THIE

K l MuEYyC °C MIla xre/em? Mlia Kre/em?
272,7 0,5 0,12 1,2 0,08 0,8
272,3 1 0,17 1,7 0,12 1,2
271,7 1,6 0,21 2,1 0,15 1,5
271,2 2 0,24 2,4 0,17 1,7
270,7 2,5 0,27 2,7 0,19 1,9
270,2 3 0,30 3,0 0,21 2,1
269,7 3,5 0,32 3,2 0,23 2,3
4 0,34 3,4 0,25 2,5

H HHXe

5) 3HaueHwe MOZYJs HOPMaJbHOH ynpyroctd ¥ Koabduumenra Ilyac-

COHa.

3nayenne MoAyAas HOpMasbHOR ynmpyrocTdH E A/If pasiMYHBIX TPYHTOB
NpH pasiHuHHX HanpsukeHusx (puc. 9 ¥ 10) cm. B Taba. 11,
3nauenns KoadoduuHenta Ilyaccona p ajs Mep3JblX TPYHTOB MNPHBEJEHH

B taba. 10,

s

Puc. 9. CxeMpsl pacioJIOXKEHHs CJIOeB I'PYHTa IpH HCCIAERO-
BaHHH YIpYrux ZedopMainuii 06pasuoB MEpPSJLIX [PYHTOB
1, II, 111 — cJjaoHCTHE MOAEAH TPYHTOBOH ToMnH; I — necok; 2 —

TJIHHA

Puc. 10. 3aBucuMocTb MOAYJS HOP-
MaJbHOH YNPYrCCTH MEp3JHX FPYHTOB
E OT BeJHUHHEI OTPHUATENBLHOR TeMie-
paTypH {° NpH OXHOM H TOM XKe BHeIl-
HeM JaBJeHHH 0=2 KrcfcM?

1 — mepanufl necoK; 2 — Mep3aHfl nuJepathift
rpyHT; 3 — Mep3yiasi IJIHHA

100

80

6¢

40

20

£+10%ec/em?
/ @

1
Y
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N
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Ta6nuua 8

MrHoBeHHOE ¥ NpejelibHO- AJIRTENbHOE CUENJIEHHE BeYHOMEPSJLIX MPYHTOB HeHapYUICHHOH CTPYKTY DB

CME‘H l CJI.TI CMI‘H t CJIJI CMI‘H l CJIJI
I'pysTo Weo % | MIla l xrc/cM’I Mlla I Krc/em?| Mlla i Krc/cm'l MIla | Krcfcm3| Mlla Krc/cwi MIla 'KI‘C/CM'
Or 272,9 no 272,8 Or 272,2 po 272 | Or 269,2 Ro 269
Or —0,3 go —0,4°C | Or —1,0 o —1, 2°C | Ot —4,0 no 4,2°C
Iamna  JsentoyHas (MH-

HepaJibHble TPOCJIONKH) 30-—40| 0,57 5,7 10,18 1,8 — —_— 0,26 2,6 1,6 16,0 | 0,42 | 4,2
CyrJIMHOK TSKeJLIi Mbi-

JeBaTted . . . . ., .l 36 ] 0,43 4,3 | 0,06 0,6 10,7 7,0 1 0,1 1,0 1,2 12,0 — —
CyrJIHHOK JIerKHil Tibl-

JeBatelil . . . . . . . . 30 | 0,41 4,1 | 0,09 0,9 10,74 7,4 — — 1,1} 11,0 0,2 2,0
Cyneck TsxKenasa mmulje-

Batast . . . . . . . . . 28—34{ 0,4—| 4,0—10,09— 0,9—] 0,73 7,3 10,16 1,6 | 0,8—| 8,0—~10,28—| 2,8—

—0,45{-—4,5 |—1,0 |—1,0 -—1,5 {—15,0|—0,32| —3,2
To xe, CcHJIBHO BJaXK-

Has 43 [ 0,6 6,0 | 0,075 0,75 — _— — — 1,1 11,0 { 0,2 2,0
To xe, oropdoBannan 30 — — — — — — — — 0,9 9,0 | 0,2 2,0
IMecox nuneBaTHil 23 1,1 { 11,0 {0,211} 2,1 1,4 14,0 | 0,27 2,7 2,0 20,0 {0,37—] 3,7—

—0,45[ —4,5




Ta6nuuma 9

HopMarupHoe CONpOTHBIEHHE MepP3NHX TPDYHTOB
CABHrY no GETOHHLIM H RepeBsIHHEIM MMOBEPXHOCTAM
byngamenTon
Temnepatypa rpysTOoB
fecuaHble BCeX PA3HOBHA~ TAHHHCTHE, BKJIIOuas
ROCTeH neIeBa Thie
K [ munyc °C MIla Kre/om? MIla I Krcfen?
272,7 0,5 0,08 0,8 0,05 0,5
272,2 1 0,13 1,3 0,1 1,0
271,7 1,5 0,16 1,6 0,13 1,3
271,2 2 0,20 2,0 0,15 1,5
270,7 2,6 0,23 2,3 0,18 1,8
270,2 3 0,26 2,6 0,2 2,0
269,7 3,5 0,29 2,9 0,23 2,3
269,2 4 0,33 3,3 0,25 2,5
H HHXe

. H
IIpumeyanus: 1. 3Havenna Rey TPH CMEP3aHHH TDYHTOB C Me-

TaJVIM4eCKHMH MOBEPXHOCTAMH, €CJH STH IOBEDXHOCTH CHENHANLHO He 03-
paboraHnl, NPHAEMAIOTCA ¢ Ko3pduurentoM 0,7.

2. Jomnyckaercst KOPPeKTHPOBATh R;‘a N0 AaHHBIM ONBITA CTPOHTENBCTBA
HAH pe3y/bTaTaM HCHBITAHHA IpYyHTa.

3. HopmartusHuie conpornsienyst R7;, npHBegeHHwe B Ta6l. 9, He
paclpocTPaHsAIOTCS Ha Mep3Jbe TPYHTH C 3acoseHHocThio Gonee 0,25% n
IOJKHBI OfPEleNIAThCSl MO JAHHBIM CHeNHaJbHHX HCNHTAHHH,

3nauenns xosdduunenra Ilyaccoma p mas Mep3JbIXx TIPYHTOB NpHBe-
Zens B Taba. 10.

Ta6aunua 10

T Koaddu-

Cpyst Wc, " emnepaTypa Jasnesne nm;i?ﬂa
K munyc °C MIla Krc/cm? yu °

Mepanuii 19 273,0 0,2 0,2 2 0,4

TIeCOK 19 272,3 0,8 0,6 6 0,13
Mepamtit 28 272,9 0,3 0,15 1,5 0,35
npiesateil | 28 272,4 0,8 0,2 2 0,18
CYrAHHOK 25,3 271,5 1,5 0,2 2 0,14
28,7 269,2 4.0 0,6 6 0,13
Mepaanas 50,1 272,7 0,5 0,2 2 0,45
rauHa 53,4 271,5 1,7 0,4 4 0,3
54,8 268,2 5,0 1,2 12 0,26
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LA

B Tabu. 11,

3naueHxe MOAYJA HOpMajbHON ympyroctd E AN PasAMuUHBIX IPYHTOB NDH pasiuuHbIX Hanpsxkesusix (puc. 9 u 10) cm.

Tacauwa 11

Hanpsamxenne
0,1 MIla (1 krc/em2) 0,2 MIla (2 grc/cm®) 0,3 Mlla (3 Krc/cnfx’)
dusuyeckan Moaenb t E 4 E ¢ E
3 I'PYHTOBROH TOJIIH Q &) gJ

5 qu ':7'?; oo “E 3] %=

% K ? MIlla < K ) MIla % K 2 Mllia 107

or = [ = [ = [

=4 = X = X = %

I Cnoncrag . . . . .. ... 271,8] 1,4 | 1430} 14300/271,8; 1,4 | 1270 } 12700, — — — —
1I S 271,5| 1,7 | 3350 | 33500y 271,51 1,7 | 3010 | 30100 | 271,5( 1,7 | 2930 | 29300

i
111 P e e 271,6| 1,6 850 | 8500 271,6| 1,6 820 | 8200 — — — —_
OpxuopoxHas: |
v MECOK . . . . . . . . . — — — — 1271,5] 1,7 | 4080 | 40700| — —_ — —_
\Y MIHHA . . . . . . . . —_ — —— — 1271,5] 1,7 830 | 8900 — — —_ —




[TPUJIO)KEHHE 2

TENAOTEXHHUYECKME PACYETHI TEJIA NJOTHHBI,
OCHOBAHHNSA H OHA BOAOXPAHHJIHNILA

BaxuefiiaM 5JeMEHTOM NPOEKTHPOBAHHS THAPOTEXHHYECKHX COOpYkKe-
HHH BOJOX039fACTBeHHBIX KOMIJIEKCOB B ycaosusix Kpafinero Cesepa sBjs-
I0TCSI pacyeThl TEeMIEPATYPHOTO peXHMa IJIOTHH H BOZOCOPOCHBIX COOpYXe-
HHP Ha BeYHOMEP3JBbIX OCHOBAHHIAX.

PacueTsl TeMnepaTypHOTO peXHMa HMeIOT OUeHb BAXHOE 3HaueHHe JJs
0GOCHOBaHHSI THIIA COODYXKEHHsI, PaCYeTOB YCTOHYHBOCTH H NPOYHOCTH CO-
OPYKEHHSI B UEeJIOM H OTACJBbHBIX €ro SJIeMeHTOB.

B nacrosimee Bpems HauboJiee mosiHO pas’paGoTaHbnl MeTOAH TEMJOBLIX
pacueroB He(QHJBTPYIOUIHX 3eMJIAHEIX NJOTHH Mep3JiOro THHZ C IIPOMOPO-
eHHOH NenTpadbHOH wacTbio. Beayrcs mccliefoBanHs TeMnepaTypHOro pe-
JKHEMa QUIBTPYIOMMX TAJBIX MJOTHH HA Mep3JBIX OCHOBAHHAX, OTTAHBAIOLIHX
noj BosgefictBueM OGHJIbTpalMd. B MeHbllell cTemeHH NOJYUHJH pasBHTHe
MeTOAbl pacueTa TeMIepa:iyYPHOTO DeKHMa KaMeHHO-HaGDOCHHX HJIOTHH.

Ha ocHOBe TeopeTHYECKHX M 3KCHEPHMEHTANbHBIX HCC/ICNIOBAHHE COBET-
CKHX YUeHHIX pa3paboTaHml B IMMPOKO HCMOJB3YIOTCA B NPAKTHKE NPOEKTH-
POBaHHS HHXXEHepHHe MEeTOJH IPOTHO3a TeMIePaTypHOIo pexHuMa Mep3JbiX
H TaJHX NJOTHH H BOXOCOPOCHHBIX coopy:KeHHH. s psAfa BamHeHIIHX pac-
9eTHHX CXeM NOJY4YeHH! TOUHBEe aHAJHTHYeCKHE pelli¢HHH, [03BOJAIoLINE
IPOrHOSHPOBATh Npefe/bHOe (CTanHOHApHOE) TeMIepaTypHOe COCTOSHHe
He(UALTPYIOIIel 3eMJISTHOH NJOTHHHI, a Takxe pelaTh 3ajauy o GopMHpoO-
BAHHH HECTALHOHAPHOTO TEeMIEPAaTYPHOTro peXHMa GHALTPYIOULeH NJIOTHHHL.
COBETCKHMH YU€HBIMH TaKKe NpejJIoXKeHh METOAH NpHOMUKEHHHX TelJo-
BHIX PacyeToB 3eMJAHBIX TJIOTHH TaJOTC H MEpP3JOro THIOB HA OCHOBE KO-
HEYHO-Pa3HOCTHON aunpokcuMauun AuddepennnaabHLX ypaBHeHHA TENN006-
MeHa B QuabTpyOmeM rpyHTe (ypaBHeHHe dypre—Kupxroda) u B HedHILT-
pyiomieM rpyure (ypaBHeHue @ypne). Hekorophie TeoperHuecKHe moJOXKe-
HHSl NOJYYHJH pasBHTHe B paboTax IO YHCIEHHHIM MeTOJAM pelieHHd 3anay
HECTALHOHAPHOTO TEMIEPAaTYPHOro pexkHMa 3eMJISIHHIX IJIOTHH M IPYHTOBBIX
OCHOBaHH# ¢ Hcnoab3oEanueM DBM.

Ipensaraemble B JaHHOM HPHJOXKEHHM NPAKTHYECKHE COCOGH NMpHOMH-
JKCHHBIX TenJOTCXHAYECKHX pacdeTOB 3eMAAHHX THIIpOTEXHX’I‘{eCKHX COOpy-
JKEeHHI W UX BEYHOMEpP3JILX OCHOBAHHI He MCKJIOYAIOT UCHOJb30BaHHE B HEOO-
XOAHMMHX Cjy4asax 0oJiee TOYHHIX H CJOKHBIX pelleHHH, a TakXe pacueToB
na 9BM u ABM.

HesaBucHMO OT BHICOTH MJOTHHH H MEP3JIOTHO-TEOJIOTHUECKHX YCHOBHMi
ee OCHOBAHHA HeoOXOJMMO BHIIQJHHTH KOMIVIGKC TeNJOTEXHHYECKHX pacde-
TOB, BRJIOYAIOULHX:

1) aHajH3 JHHAMHKH OTTAUBAHHS JHA BOJOXPAHHJIHING,

2) nocTrpoeHHe KOHTYypa MNpeflelibHOH uyallH OTTAHBAHHS BEUHOMEP3JHIX
[OPOA, CAAraioluX IHC BOJAOXDAHWJHILA; aHalH3 CTaUHOHApHOro (npejenb-
HOTO) TeMIepaTYPHOTO COCTOSIHHS BEUHOMEpSJLIX NOPOJ AHa B 30HE TEILIO-
BOTO BJIMSHHSA BOJAOXPAHUJHILA H COOPYXeHHA TUApoy3ia;

3) aHaau3 AHHAMHKH OTTauBaHHA NPOMODOXKEHHOTO Tela IIIOTHHBI
MEpS3JIoro THila H BSUHOMEDS3JILIX IPYHTOB GEPEI’OBHX CKJIOHOB MOCJIe 3anoa-
HEHHsI BOJOXpaHHJHIIA BOMOI;

4) pacuer CTAuUMOHapHOro (IpefeJibHOTO) TeMIEPATYPHOTO pexuMa
Mep3JI0H NJIOTHHH, B YaCTHOCTH ONpefejieHHe TOJOXKEHHs HYJeBOA H30Tep-
MBI — TPaHHUH pa3fiesa Tajnoil (mepopmupywomeiicsd) u Mepanoft (ycToiuu-
Boi1) 30H npoduas NJAOTHHBL;
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5) pacuer AHHAMHKH poéTa MepaJOTHON 3aBech B MJAOTHHe € 3aMOpa-
JKHBAIOIIAMH KOJIOHKaMH, BK/MOYAIOULHA onpelelieHHe CpefiHell TeMHepaTyphl
Mep3aJIoTHOM 3aBeCH KOHeYHO! TOJINHHE, CKOPOCTH ABHXKeHHs BO3JyXa B KO-
JIOHKaX H NPOHSBOJHTEJIbHOCTH BEHTHJSATOPOB.

Huxe npHBomATCH HEKOTODHE NMPHOAHXKeHHble METOAB TelJIOTeXHHde-
CKHX pacueroB, peKOMeHAYyeMBIX /I HCHOJb30BAHHN B NPAKTHKE NPOEKTH-
pOBaHHs MJIOTHH BHCOTOR 10 25—30 M.

IlpuBosuMEe B NPHJIOKEHHH 2 SMIHPHYECKHe 3aBHCHMOCTH HO TeHJO-
TeXHHYECKHM DacuyeTaM Tejla H OCHOBAHHA INIOTHH H3 TPYHTOBHX MaTepua-
JIoB Ga3sHPYIOTCH Ha SKCIEPHMEHTAJbHBIX M TEOPETHYECKHX pelIeHHAX.

Bce mpuBojMMBle 3aBHCHMOCTH AOCTATOYHO NPOCTH H XOPOmO IOX-
TBEPKILAIOTCH HATYPHBIMH JAHHBIMH.

Tlepecuer sMnupHYeCKHX 3aBHCHMOCTell, MpHBeeHHEX B NPHJOXKEHHH 2,
nyTeM 3aMeHHl 3HayenHil (DH3HYECKHX BEJHYHH, BXOAAIIHX B 3TH 3aBHCHMO-
cTH, Ha eauuanp CH He npeacraBiseTcss BO3MOXKHBIM, TaK Kak I0C/AE TAKOH
33MeHbl Pe3yJbTaTil, HOJyYaeMble N0 NPHBOAHMEIM 3aBHCHMOCTAM, He HMeEIOT
HPAKTHYECKOTO 3HAYEHHS H (POPMYJIBI CTAHOBATCH HENPHEMJEMBIMH AJIST HC-
HO/b30BAHHS. 3HAUEHHs BeJIHYHH, HaifileHHble B OKOHYATeJbHOM BHAe IO
SMIHPHUECKHM 3aBMCHMOCTSIM, MOXKHO mnepesecTd B cuctemy CH.

1. JluHaMHKa OTTAHBaHUS BEYHOH MepP3J0Thi
NOA AHOM BOROXpaHHAKma (OgHOMepHas 3ajga4a)

ITpu ycTpoiicTBe BOXOXPAHHJHIY B pafioHe BEYHOMEP3JHX TPYHTOB BaX-
HO 3HATH, HA KAKYI0 IVIYGHHY H ¢ KaKofl CKOPOCTbIO NPOH3CHAET OTTAHBaHHE
TPYHTOB NOX AHOM BOAOXpaHujHIna. PasMmepnl oTrasBiiei 30HW N0J, BOAO-
XpaHHJIMILEM HAlOT BO3MOXKHOCTb OHpe-
AeAUTh napaMerpsl  (QUIBTPAUHOHHOIO
HOTOKa, (OPMUPYIOHIETOCS B OTTAHBAIO-
muX clofX ocHopauus. Jlas onpenede-
<HS JANHAMUKH NepPeABHKEHHS TPaHHIb
OTTAHBAaHHS JAHA BOXOXpaHHAHIA (Oe3
yueta QUABTPAUHH B NEPHOS, OTTAHBA-
TRZAVIRS IR IAF/AY/AVZA  HAs) CleAYyeT HCnoJb3oBaTh Gopmyiy

_,____,_+t'_...

Ar X (10).
I[Tpeanonaraercss, uTO paccMaTpH-
™ BaeMBli YuacTOK BONOXpaHH/HIIA Ha-
tp XOJHTCH HA 3HAYHTEJbHOM PAacCCTOSHHH
OT Tesla NMJAOTHHH H Geperop BOAOXPa-
X uuamma. IloSTOMy JONMYCKaeTcs, uTo

TeMmepaTypa BO3JAyXa He OKa3WBaeT
Puc. 11. Onpenenensie rpaHuilbl npsgMoro BAHFHHS HA DEXHM TpPYHTOB
OTTaHBAHHA  MEp3JOr0 TPYHTA  paccMaTpHBaEeMOro yyacTKa, a OTTaHBa-
TIOR AHOM BOAOXpaHHJIHIIA HHe AHA NPOHCXOAHT B BePTHKAJIBHOM
HanpaBJeHHH (OZHOMepHas 3ajaya).
IMocsie nano/iHeHHs BOAOXPAHHJHINA 3a BpeMs T (4) TPYHT OTTaHBaer
Ha BeJIHYHHY X, PABHYIO:

21T

=V 0.90W¢tCute’

(10)

rge x—ray6uHa oT NOBEPXHOCTH AHA BOJOXPAHMJHINA [0 TPAHHUEL 0T-

TaQHBAHHS Mep3JOro rpysra (HMyJaeBoit usorepMH), M (pHC. 11);

Ar — ko3 dHIHEHT TeNJIONPOBOAHOCTH TAJNO0TO rpyHTa,
Kkanaf(a-m-rpan);



t; — TeMnepaTypa BOAHR B BoJoXpaumjiiie Ha YpoBHe [OBEpXHOCTH
rpyura, °C;
f; — cpepHsA HauaJbHAs TeMIepaTypa Mep3Joro rpyHra rmepen 3a-
nosiHeHHeM Bojoxpanima, |°Cl;
0 — CKpHITag  Temsiora  (asoBoro Nepexofia  BJIArH  TPYHTa
80000 xkan/T;
W — cymMmmapnas BAAKHOCTL HJH JbAHCTOCTb, AOJM €AHHHILBL
Cy — o6beMHas TEIJIOeMKOCTh Mep3Joro rpyHra, kkadi/(m®.rpan);
T — BpeMs OT 3aNn0JHEeHH:A Bonoxpaﬁn.tmma HO paccmanﬂBaemoro MO-
MeHTa, u.
KounyecTso Tenna, neo6xonnMoe AJs TasHHS IPYHTA, KKaja/M3, MOxHO
OTIpeAEJHTD IO PopMyJe

Q=0,9W¢+Cuts. (11)

Tlpumep pacuera 1o onpefefeHHIO I'PaHHIbBI OTTAHBaHHS JHa BOAOXpa-
nuJHa no dopMyse (10) HaH B NpHJIOKEHHH 3.

Ipenenrhan rayCuHa oTTaHBaHHS fJHa B LEHTpe BOXOXpaHHJIHLIA IIH-
puHoil B, M, MoxXeT OHTHb TaKxe ONpeleJeHa C JOCTATOUHON AJS NPaKTH-
YeCKHX LesIeli TOUHOCTBIO N0 dopmyile

n }"T to
x=0,5B ctg R (12)
rae X -— HCKoMas riayCepa OTTaHBaHHSA, M;
B — mupHHa BOXOXPAaHUJHILA B 30He €ro NPeAnoJaraeMoro TemJoBOro
BJHSAHMA Ha NJAOTHHY, M;
o — TeMIepaTypa BeYHOMeEP3JOro TpyHTa Ha rayOHHe HyJeBHX aMIH-
TYN (Hauajblasi TeMnepartypa rpynra);
{y — temneparypa soan, ° C.
CooTHollleHHe MeXAY [JHHOK BOAOXpaHHMHma L u ero mupuuodr B
HeCYLIeCTBEHHO BJIMSIET HA BeJHUHHY X, HafileHHyio no dopmyte (12) (cm.
npuaoxKenue 3, npuMep 1).

2. CraunoHapHoe TeMnepaTypHOe COCTOSIHHE IPYHTOB AHA
BOJOXPAHHAHILA H OCHOBAHMS MJOTHHBI

AnaauTHueckni pacuer NpOCTPAHCTBEHHOTO CTallHOHADHOTO  Temiiepa-

TYPHOTO COCTOSIHHS JHA BOJAOXPAHHNMING H OCHOBAHHS [POMOPOIEHHON nJIo-
THHBI CJIe/lyeT BHNOJHsTHL 1m0 popmyne (13)

———1—- arctg %
u= - g

x% + (y—0,5B)2+(x—y1-0,5B) [+ V x2 4 (y—0,5B)2 23]
[+ 7V #+(y—0,5B+22)*+-(x—y0,5B)z-+-y/ 1 (y—0,5B)*+ 22|
~+-arctg X
x24-(y-+0,6B)2+(x+y+0,5B) 2+ x*+F (y+0,5B 2+ 22} _
[z4+V B+(y+0,5B2 2% 4 (x--y--0,5B)[z-+ )/ ¥21(y+0,5B)21 2]

—arctg _x_} . 13)
z
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O6o3nauenns, pxojsmue 3 dopmyiy (13), noxasanm na puc. 12,

B dopmyne (13) orsocutenpHas (6GespasmepHas) rteMmmepaTtypa 4 cd-
3aHa ¢ JeHCTBHTENbHBIMH 3HAUEHHSAMH TeMNepaTypnl ! C/lelyIOLIHMH 3aBH-
CHMOCTfIMH, YYHTHBAIOIIHMH pa3Hble TeNJO(H3HUYECKHe XapaKTepHCTHKH
TPYHTa B TAJOM H MeP3JOM COCTOSHHH:

2

Puc. 12. CxeMa X pacueTy mpefe/bHOr0 OTTaHBaHHsA JHAa BOJOXPaHHJHIIA
H OCHOBaHHS NPOMOPOIKEHHOH HJIOTHHHI

B — wHpHHA NJOTHHB, & — OTHOCHTENbHAA (Ge3pasmepHas) Temmepatypa; [ — KOHTYP
BOJIOXPaHUAHINA

a) nAs OTpHUATE/bLHHX 3HaueHui Ttemmepatyp f=C0 (30Ha Mepasoro
IpYHTA)

Ay (t4-22)
=—_ 14
AmtatArfy (14

6) AAs NOJNONKHTENBHBIX 3HAuEHHH TeMmmepatyp (=0 (3oHa TaJoro
rpyHTa)

Amitat+Agt
= ], 15
AatfatArh (1%)

thAe Ax, Ar — COOTBETCTBEHHO TENJOHNPOBOAHOCT MEp3JOro H  TaJoro
rpyHTta, KKaJjf(4-M-rpag);
f; — nocTosiHHas CPeJlHeMHOTOJIETHAA TeMIlepaTypa BOAH B IIpH-
ROHHBIX CJOSIX BOJXOXPaHHJHILA;
t, — abCoJiIOTHOE 3HAUEHHE CPEeIHETOJOBOH OTPHUATENbHON TeM-
nepaTy%u NOBepXHOCTH TPYHTa, cOnpHKacamomefica ¢ BO3NY-
xoM, ° C.
apuna Bopoxpauwauuia B npHAHMaeTcs 3a eAHHHIY NJMHH, Gaaro-
Japsl 4eMy AOCTHraercs KOMNAKTHOCTb TeMIEDaTypPHOTO paspesa M ynpo-
malotess BelyucaeHuss, OTHOCHTE/IbHAs TeMIepaTypa TIOABOAHOA MOBEpX-
HOCTH IpPyHTa z=1; TeMiieparypa <«cyxofi» nosepxHocTu un=0.
OtHOCHTeNbHAS IIKaJa TeMNeparyp # NOCTPOeHAa OT YCJOBHOIO HYJI,
PaBHOTO TEMIEpaType 110BEDXHOCTH IPYHTA, CONPHKACAIOLIErOCH ¢ BO3AYXOM.
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Fpaﬂmmme YCOIOBHA AAs pacquHoi’I CXeMbl 3aMHCHBAIOTCA B CJAeAYIO-
eM BHle:

“s

B
U=1npux<0nu ~—?<y<

|

2
U=0npu x>0 80 —oo y<l-}-o0,

B
U=0 npy —xlx<o u —~"—>y>—§—;

®opmyna (13) noayyeHa npH CAeYIOUIHX AOMOMNHHTEJLHEIX YCJOBHSAX,
KOTOpHle HeOGXOAHMO YUHTHIBATH B IIPAKTHUYECKHX DACYeTaX KOHKPETHHIX
3agay:

YPOBeHb BOJABI NPHEAT MOCTOSIHIIEIM, CPEAHHM 3a TO;

TEeMIepaTypbl CMOYEHHON H CYXOfl NOBePXHOCTH TakiKe I[OCTOSTHHBI M
paBHH HX CPEXHETONOBEIM 3HAUCHHSIM;

WHPHHA BOROXPaHMAHIA B MOCTOSHHA MO €ro AJMHE, HaMHOI'O IIPEBHI-
mawolled MHPHAY;

TPYHTH Tela NJOTHEH H JIOXa BOJOXPaHHJHINA ONHOPOAHH H OJAHHA-
KOBBI 11O CBOHM TeNJIODH3HUECKHM CBORCTBAM;

IIHpHHA JOJAHHBI DeKH HAMHOTO NpeBHILAaeT ronepeyssle pasMepsl (HiH-
pHRY npoduisa) IJOTHHH; peabed NOJNHHBI OYeHb MOJOTHH K cJIaGOBHpaKeH-
HHIA; NpoQHAb NMJOTHHH BeCbMa pacillacTaHHBIA; ocobennoctn peibeda, BH-
coTa H ouepTauHe npoduaa naoTuHH GopMysoi (13) He YUHTHBAIOTCS;

BOZJA B HHXKHeM 6bede OTCYTCTBYET,

BAHAHHE Temaa HeAp 3emnu dopmyaodi (13) me yuntmiBaercs.

OrmMeuennbie 00CTOATENBCTBA, He CHHKAs IEHHOCTH TEOPETHUYECKOTo pe-
wenud no opmyne (13), HECKOJIBKO OTPaHHUHBAIOT BO3MOMKHOCTH €70 Mpak-
THYECKOTO TNpHMeHeHHs. B uyacTHOCTH, NpH OCPeAHeHHH TelIO(pH3HYECKHX
CBOMICTB MHOTOCJIONHOMA IPYHTOBOM TOJIIH H NPHBEJCHHH ee K YCJAOBHO OJHO-
POLHOMY TPYHTY HeH306€¥HO BHOCHTCS NMOrPEIHOCTb, CHHXAONIAS TOUHOCTD
phiuncIennlt no dopMytae (13) ana pealbHBIX Mep3JIOTHO-TPYHTOBBIX YCJAO-
BHHL.

Ouepranus H30TEPM B peaibHoM npoduie MIOTHHH TakKe GYEYT OTJIH-
4aThCsl OT PACYETHBIX, IOCTPOEHHHIX HA MOJYNJOCKOCTH MIPH HYJEBOH BHICOTe
nxoTHHH. OCTaJbHBE NONYLUIEHHS B MeHbIIeH CTeMeHd BIHAIOT Ha TOYHOCTH
pacuera no ¢opmyae (13). 3asucumocts (13) B Hacrosiuiee BpeMs sABJAAETCS
eHHCTBEHHBIM TOUHBIM @HAJHTHUECKHM pelleHHeM NDOCTPAHCTBEHHON 3ana-
YH O CTAaUHOHAPHOM pacHpefesieHHH TeMNepaTyp B OCHOBAHHH KOMILIEKca
«IVIOTHHA-BOZOXpaHuymme», Ha ocnoBe dopmyan (13) moryr GHTH moay-
YeHsl NPUOMIIKEHHbIe METOAH Pacuyera, YYHTHIBAIOUIHE reOMeTPHUECKHe napa-
MeTpH IJIOTHHH H peJibedp MECTHOCTH.

Pacuer nBYXMepHOH 3afadué MOCTPOEHHS MJIOCKOTO CTAUHOHAPHOIO TEM-
repaTypHOro MOJsS N0J BOAOXpAaHHJHILEM HAa BEYHOMEP3JOM OCHOBAHHI MO-
JKeT ObITh BBHINOJIHEH no Qopmysne

B B+x
L, b
1 (AT ) 2 2
t(x, §)=— ty—t arclg ——— Jarctg —— | +4.4-GT,
(=, 9 w \a, B0 g p +-aretg P r+

(16)
rae f(x, y) — AckoMas TteMiepatypa B JoGOf TOuKe TaJOMEpP3AON rPyHTOBOI
o6iacTH [Ha BOAOXPAHHJIHILE,

ts —SajladHan CpPegHErof0Bas TeMileparTypa MOABOAHOR IOBEpXHO-
CTH rpyHTR, °C;
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fr— CDEJHEMHOTOJIETHSS eCTECTBEHHAS TeMIepATYPa MEep3JIOTH,
ocpepdenHas no rayOHHE OT NOAOWIBHLI AESITENBHOTO CJOST [0
rOPH30HTA HYJEBHX aMIVIUTYA (06BIYHO 10 ryGHHB 16—20 M);
Gr, — reoTepMHUECKHI TpajiHext, rpaji/M, npuREMaeMst 00 CIpaBod-
HBIM NaHHBIM [JIs1 PafiOHA [POEKTHPYeMOi MJIOTHHH (B 00Jb-
IDMHCTBE PafioHOB BEUHOM MepssoTe G=0,02—0,03 rpan/m,
a B pacyerax OTTaHBaHHA AHA no ray6uusl 10—15 m Moxer
He YYHTHIBATHCH).
PacuerHas cxema W noJoXeHHe HYJIEBOA H30TepMbl, OrpaHHUHBAIOLIelH
yamy NpOTAHBAHHA NOX BOAOXPAHH/IHLIEM, NOKasaHu Ha pHC. 13.

90M Ay tr

Puc. 13. Pacuetnasn cxeMa Aaas onpeflesienHsi npefejbHOfi 4ally HpPOTaHBAa-
HHA HOA AHOM BOAOXpaHHJHWA npu L=2 — 3B
1 — pacyeTHHR KOHTYP OTTamBamH#, K(x, y)=0 no dopuyae (16)

B dopmyse (16) yuer $a30BHIX mepexOf0B BJAATH OCYLIECTBJSETCH IIY-
TeM NpHBEACHHS PA3HOPOJAHOM CPellH M3 OTTAHBAIONIETO H MEP3JIOro TPYHTA
K OZHOPOAHOHN, TaK Ha3hBaeMOH NpHBENCHHON cpede, YCJIOBHO NPHHHMAaEMOR
# cocrosmelf TOJNbKO H3 Mepajoro rpyHra. IIpm sroM HHTepecyiollHe Hac
C TOYKH 3PEHHA YCTOMYHBOCTH NJOTHHH M ee OCHOBAaHHS HCKOMHE TeMmepa-
TypHl Mep3JOro IPYHTa H OdYepPTaHHd YAllH OTTaHBAHHS He HCKAaKaloTcd.

e
Temnepatypa rpyHTa BHYTDH Halliii OTTAaHBAHHS YMEHbIIAeTCs By Pas
M

IpH 3afaBaeMoOMfl MO KOHTYPY IHA BOAOXPAHIJIHILIA TEMIIEPATYPHl TeIJIOBOTO
mTaMna fp. 3a TemJIOoBO# ITaMI NPHHAMAETCS BOZOXPaHHJHMIle IHPHHOH B,
IMpn onpemeneHHH TemnmepaTypsl AHAa BOROXpaHuammia no ¢opmydie (16)
He YUHTHIBAeTCH OuYepTaHHe eCTeCTBEHHHX IIOABOAHBIX GOPTOB BOLOXPAHH-
Jpa, a Takke peibed «cyxofi» nmoBepxXHocTH. B menbileil cTemeHH Ha TOY-
HOCTb pacuera BJHSIOT TaKHe YNPOLIAMIHe AONYUIEHHS, KaK OCPefHeHHe
TPYHTOB IO HX TEIVIONPOBOHHOCTH, NpHBeJeHHe TaJoMep3JoH cpeAbl K Yyc-
JIOBHO OMHOPOIHOI Mep3Jiof, IpAMOYroNibHaA (opMa BOXOXPAHHIHINA B MJa-
nme (@auHa Bopoxparmimiia L) JROJMKHA YAOBJETBOPATb HEPaBEHCTBY
L= (2—3)B.
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TIpeneGperast BAMSHHEM TeOTEePMHYECKOTO rpajveHTa M NMPHHHMAs NNH-
pHHY BOZOXpaHHJHINA BOJH3H NJAOTHHB NMOCTOSIHHON M paBHOR B, mpu mJmHe
Bofioxparusnina L > B Temnepatypy B J06o#t TouKe 06JaCTH CTALHOHAPHOTO
TeMIepaTypHOro MOJst NPOrpeBa TPYHTOB AHA MOXKHO ONPeAeNHTb no rpa-
$oanasmTayecKOMY cHoco6y NOCTPOEHHA CTAUHOHAPHOIO TeMmaepaTypHOro
NOJISt B OCHOBAHAH MJIOCKOTO LiTaMia (AByxMepHas 3afaua).

Puc. 14. PacuerHas cxema IJs
onpe/ie/icHHsE MNpefesibHOA 30HH
OTTaHBAEHA ¢ HCOOJb30BaHHEM
YIJIOB BHAHMOCTH Q

Temnepatypa B /moGOA TOYKe OCHOBAHHS ¢ KOODAMHATAMH X, y BBHIUHC-
Jasgetcs no dopmye

Ay Q
O o a7)
rae yroa esmuMoctn Q= arctg 0.58—x +
y
0,58
+arctg—-—y—tﬁ' (8 paxuanax)

MOKeT onpexensTbes rpaduyecku (puc. 14);

{z — TeMOepaTypa MOBePXHOCTH JHAa BOJOXDPaHHJHLIA, NpHHHMaeMas
paBHOM TeMmepaType BOAH B NPHAOHHOM cCJIOe;

o — cpeqHAs TeMnepaTypa BEUHOMEP3JOro rPYHTa Ha TAyGHHe HYJEeBBIX
aMnJHTY R (B 06OHX C/laraeMBiX CO 3HAKOM MHHYC);

r - >
x—;tn-—fo—-—nonnbm TeMrnepaTypHblil nepenax Af, B KOTOPOM 32 YCJIOB-

HBIA HOJIb OIPHANTO 2HaUeHHe f (HanpuMmep, npu f,=—4°C 4 %:— tp= :—63—;) 4=
=3,3° C nepenan Af pasen 7,3°C).

Vckoman teMneparypa f£(x, y) xapaKrepHsyeT CTanMOHapHoe (mpeaeJb-
HO€) TeMIlepaTypHOe COCTOSHHE JHAa BOAOXPAaHHJIHILA.

B ueHTpe BOZOXP2HHJHIIA MAKCHMaJbHOE OTTaHBaHHe MOXer ObITh
onpepeeno no dopmyse

(13

Mot
x=0,5B8 ctg [—g— ———I—l——] )

Arto—Aut
3. innaMMKa OTTAHBAHHA NPOMOPOIKEHHOro GeperoBoro CKAOH2 nocJje 3ano-
HCHHSI BONOXDAHHAHING

JuuaMAka (CKOpOCT> H rJjiyOHHA) OTTAHBAHHS NOJHOCTBIO IPOMOPO-
MEeHHOro BEYHOMEpP3JIOTO MAacCHBA GeperoBoro CKJIOHa BOAOXpaHHAMING, (M

OPHOHKEHHO BEPXOBOTO OTKOCA IJIOTHHB) ONpefedserTcd CJACAYIOIHMH
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dopmynamu (puc. 15):

/ Ay f2
y==x s (19)
?&Ttlm'—xz
2t
Aot
y=—x o1 (20)
7\«Mf2+‘2""t" x2

Ecan Autyz>hqt), rpaunma mepasioff 30HH ONpEAENSeTCS OLHHM YpaB-

He*’ﬂe;eﬂt (I}E))t, a npH  Aufz<<Aef; — OBYMS  YpaBHEHHAMH; TpH
1= Ayl Anfy— Ayt

2= = Q‘""‘/m‘.M ypasrenuem (19), a npu x?<C —T-é-/—gtcﬂ ypasreuseM (20).

B dopmynax (19) u (20) mpuuaTH Te Xe 0603HAUEHHS, 4TO B bOPMY-
Je (10) u zomonuutensro 06G0O3HAUEHO:
t; — cpeflieronosas TemmepaTypa HOBEPXHOCTH IDYHTa TeJa NJOTHHH
(B mpHOMMKEHHHIX pacueTax OHa MOXKeT ObTb HPHHATA DPaBHOM
CPeRHEroJOBOA TeMnepaType HapyXHOTo BO3AyXa).
Ilpu 1=c0 ypasrenne (19) npu-

/’“‘) MeT CACAYIOUIH BHA:
A *
) e
}"M t2
- -1, (@
Y xl/ Aty (&0

T. €. TPaHHIla Mep3/0il 30HH OymeT
NpeACTaBJieHa NPAMOR JHHHEN.
Fpannna wMep3ioli 30HH 1OA
AHOM BOAOXPAHHJHIIA ABAAETCSH ya-
CTHHIM cjygaeM ypaBHerus (19).
IIpn y=-o0 ypapuenue (19) nps-

MeT BHI
Puc. 15. Pacuernas cxema oOTTaH- 'a o £
BAHAA TPYHTOBOTO MacCHBA HpH Ha-  x M2 1 =o0c.
KJOHHOM €ro 3a/0XKEHHH B 30HE BO- A Q .
AOXpaHHJHING rh— ot ¥

BenvuuHb, BXOAAIIME B UHACAHTENb: X, Aw, I3, ARAIOTCA KOREUHEIMH,
TOTOMY HeOOXOAAMBIM YCJIOBHeM COOJIONEHHA PaBeHCTBA SBJACTCH

7\.1\ tl—‘aQr— x2=0,

&

2%1 tlT
Pemas 370 ypaBHeHHEe OTHOCHTEJIbHO X, MOJYYHM X= V‘“‘“‘-Q"‘—" .

TIpaMep onpesefiendss AHHAMHKHE TDAHHIH OTTANBARHS IPYHTAa B MPOMO-
DOXEHHOM OTKOCe NPH CO3JaHHH BONOXDaHHAMNIA NaH B NPHJOKEHHH 3

(npumep 3).
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4. Pacuer CTanHOHApPHOrO TEMOEPATYPHOTO pEKHMA MeP3i0il NAOTHHM,
POMOPOKEHHOR B0 3anOJHEHHS BOAOXPAHHAHINA,

H onpejelieHHe CTAMHORAPHOTO (NPENCIbHOT0) HOJOKEHHS

HYJIeBOM H30TepMBbi

PaccmarpuBaercs seMJyIsiHasi NVIOTHHA HeorpanuyenHoh (puc. 16) BHICO-
TH (6ecKoHeyHH KJKH); Ha MOBEPXHOCTH BepxoBoro ofkoca mmxe HIIT
3ajlaHa TIOCTOSIHHAA CPeJHEMHOTOJIETHAS NOJOXKHUTeJAbHAS TeMIlepatypa f,
a Bhillle ype3sa BOAB! H II0 HH30BOMY OTKOCY ~— CpeilHEMHOrOJIeTHSAS OTPHUA-
TeJbHAs TEMNEPATypa HapYKHOro Bo3jayxa f; (pHc. 16).

I p x war & X
w— TR T S Y D ey
(W) % ‘9,72 i
g I3 &
— &
v ”
3
y
¥y

Puc. 16. Pacuernas cxema onpe- Puc. 17. Pacuernas cxeMa onpexe-
JieJIeHAs TEMOEPAaTYPHOro IOJA  JeHHs TeMOepaTypHOro HOAsi ORHO-
OJHOPOAHOH CHMMETPHYHOHA IJO-  DOAHOR HECHMMETPHYHOA HJOTHHE
THHEI B YCJOBHSX CTalHOHApHO- B yCHOBHAX CTAallHOHAPHOTO peKHMMa
ro pexuma

3anaua pellleHa MeTOAOM KOH(QODMEHX 0ToGpaXeHuix.
Has onpeneseHHs TeMneparyps B JIOGOR Touke INIOTHHH pEeKOMeH-
nyeres ¢opmyaa
t—1g el
tg=1ta+ arctg .
a V2B ri—eActgB °
A 5t 1 /— x24-y?

= In—y / XY .

* tgr -2 4
&yt (22)
" x+ylg—g—
B= — arcig .
[+7 t o
—-.x D
y g )

J

Hacrosmee peillefine CNPaBelHBO KaK AAS CHMMETPHYHOTO, TAK W AJs
HEeCHMMETPHYHOTO OYePTAHHS NpOQHIA MJIOTHHH,

Ilpn pasiMuHHX 32J0XKEHHAX OTKOCOB pemende NOJYYaeTCs MyTeM 1O-
BOpOTa OCefl KOOPAHHAT MO YaCOBOH CTPelKe Ha Yroa Yy, paBHHA
y=arctg ! e
== e e et e
ng 2 (%)
rfie n; — 3aJ0XKeHAe HH30BOTO OTKoca (pme. 17).
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05
» <
\§£6 :3 T L=Kobnn
N \\.
11 \‘\\\
03 <]~
et N Y
o SN ty
0 1 2 3 % 5 6%,

Pac. 18. Onpenenenne Bennunns! K, IS HaxXOXACHHS HYJEBOH H30TEPME!
B 33aBHCHMOCTH OT OTHOIIEHHS CPEIHErOHOBHX TEMNEpPaTyp BOAM H BO3AyXa
IJIS Mep3JbiX 3eMASHBIX IUIOTHH ¢ otkocamu 1:1,7(a=120°); 1:3(a=140°);

m
1:6(a=160°) npu ;—1——=;; m — npesHuieHne rpeGua mioruasl Hax HIIT
mi

Pemenne noayueHo NpH HPeANOJNOXKEHHH, 4TO IVIOTHHZ ROCTPOGHA HA
cJ10e Mep3A0TH GEeCKOHEUHOR IUIyGHHH.

Jast mHXeHepHHX PACYeTOB HCNOAb3yeTcs rpaduk AaA onpepefeHHs
LUMPHEB TaJM0% 30HE B OCHOBAHHM MJOTHHH (pHC. 18)

I=BK,, (24)

rae [ -— mupHHA TaAof 30HH B OCHOBAHHH NJIOTHHBI;
B — minpHHA MJIOTHHBI 10 OCHOBAHHIO;
K, — xpaTepuit npefesbHOrO OTTAHBAHHN MJOTHHH B YCJAOBHSX CTalHO-
HAPHOTO PEXHMA.
Onpepeners  semuundasl Ko aan  3anoxenuf otkocos 1:1,7; 1:3;
1:6 ¥ nocTpoeHs rpadyHKH, NO3BOJSIOMHE OnpenenuTs Beanuwny Ko mas

Ky
05 - T

N
\.S\,l:&

Y,

’*5 \
03 . - —
7 1S ~< ]
7] \\ -
.
(174% > t
] 1 2 3 4 5 6 7%

Prc. 19. Onpenenenne seansunnl Ko A HAXOXKACHHA HYNEBOR H3OTEPMH
OT CPeIHErOZOBHX TeMNepaTyp BOAH H BO3AYXa AJf MEpP3/bIX 3eMJAHBIX
1

m
mioTHH ¢ otkocams 1:1,7; 1:3; 1:6 npu Hp = G M — npeshIeRne
rpe6asi anotunst Hag HIIT
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pa3IHYHBIX 3aJI0XKEHHH OTKOCOB IVIOTHHH KaK CHMMETPHYHBIX, TAK H HECHM-
merpuuHblX. [IpodnJIb NJAOTHHH XapakTepHayercs YIJOM ¢, IPH 2TOM IIHpA-
Ha no rpeGHI0 NJOTHHH He YUYATHBaerca (cm. puc. 17).

1

m
Ha puc. 18 nanm rpadnks zas onpexenenns Ko mpu o= 4 HH
€ 4

m 1
puc. 19 npu Hon =6’ rie m — npepsiienne rpe6Ha niotHHu Ham HIIT;

Hyx — BHCOT2 NJIOTHHH.

Bumanne npuToKa TemJia H3 HeAp 3eMJH HAa NOJOXKEHHe HYJeBOR H30-
TepMH YUHTHIBaeTCsl KpHTepHeM Kg, 3aBACANIMM OT MOIIHOCTA Mep3JOTH F,
BHCOTH TJXOTHHHM [/, npeBHmeHHs rpebus
nay HIIT, temmepatyp BoAW BONOXpaHHIH- K
ma !; B HapyXHOTO BO3KYyXa lo. q

IllkpuHa Tanok SOHH ¢ yueTOM mpHTO- 73
Ka TenJjla CHH3Y B OCHOBAHHH IVIOTHHH Gy-
ZieT ONPEeHeNsTLCA MO 3ABHCHMOCTH \\ i

1,2 EYR
lg=Ko Ky B. (25) "’ \ '
NN,

Besmuuna K, onpeaeasierca no rpada- \:Xf-f
Ky pHc. 20. HccnenoBanus HecTamHOHAapHO- 11 \’\ .
rO TEMIEPATYPHOrO DeXHMA DPsfla MEp3JILIX >\\\\
NJIOTHH NOKa3aJii, 4TO NPpH BLICOTE IJOTH- ._t2=-ﬂ; '\
HH 10 20 M B pasHOOGpPasHEIX COUETAHHAX % T
MEP3JIOTHO-TPYHTOBHX YCJAOBHH M BHEMHHX 1 |

TeMIepaTyp TelJIOBOe BJHSHHE BOJOXPaHH- 01 23 4 § 6 jm
JHIIa HA TeMNepaTypHOe noJjie NPHPOLHOTO

MAcCHBa NOJA NIJIOTHHOR OUIYTHMO CKa3bi-

Baercsi N0 ray6munt 25—35 M. IlosToMy  Puc. 20. Ipaduxu nas ompe-
€CTeCTBEHHAA TeMmneparypa Mep3JOTH Ha HOeneHns BeaugnAn K, (npa-
ray6une 35—40 M  MoxXer GHTH NpHHATA TOKa TemJjia H3 HEApP S3eMJH
B KaueCTB€ HHXHEr0 rpaHH4YHOro YCJAOBHI, IJIT ORHOPOAHOR OJOTHHEI)
Ipu ncnoapsosannu rpaduxka puc. 20 anz

onpeneJeRns BeJHUHHB Kg AJS NJIOTHH BH-

coroit 20—30 M pacueTHas MOIIHOCTb MEP3JIOTH OCHOBaHHS MoXeT OHITH
npuHsATa He Gonee 30—40 M.

5. TenaoTexHAYecKHi pPacueT MEP3JOTHON 3aBech!
B OAHOPORHOH 3eMAsiHON NJAOTHHE
fes yuera B3aHMHOTO BJIHSHHS KOJOHOK

PacueT auHaMAXM pocTa LHJAMHLpPA Mep3JOTo TPYHTa BOKPYr BO3AYHI-
HOH 3aMOPaXMBAIONIeH KOJOHKH OCHOB3@H Ha CJEAYIOHIHX LONMYINEHHSX:

IMIOTHHAa OTCHIIAHa H3 OAHOpOAHOro rpynta. HavanbHast moJIoXHTeNb-
Has TeMmepaTypa TPYHTA, €ro BAaXKHOCTb, IJIOTHOCTb H TeMJIOQH3HUECKHE
CBOICTBA OCPENHHAIOTCS MO BHICOTE, JJIHHE M INHPHHE IVIOTHHH;

CpeAusis N0 BHCOTE IJIOTHHH TEMIEpaTypa HapyXHOH HOBEPXHOCTH 3a-
MOpa)KHBAIOIEH KOJIOHKH MOCTOSTHHA B TeueHHe MNEepPHOKA 3MMHErQo OXJax-
LeHHs;

nponeccsl Tenjoo6MeHa KOJOHKH H TPYHT4 paccMaTpHBAIOTCA TOJBKO
B TOPH3OHTAJBHOA NJIOCKOCTH; TeIVIOBHE NOTOKH HANPAaBJeHH IO pagHycy
KOJIOHKH H 06pa3yeMoro €0 Mep3JIOTHOTO IHJIHHAPA;

TeMnepaTypa 3aMep3aHusa rpyHra npruHMaerca pasxolt 0° C. Hesameps-
wefl BOAN B TPYHTE He OCTAeTCH,
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dunpTpanHsd U oOYyCJNOBJECHHH €10 KOHBEKTHBHBHI TenjiooOMeH B mpe-
AeJiax Mep3JIOTHOM 3aBeCH OTCYTCTBYIOT;

BCe TENJIO, BRIJEJAIOIEeCs MPH OXJAXASHHH pAacTyIHero Mepsjoro
OUJIHHEpPAa H OKDYXAIOWIero ero TaJIoro MaccHBa TIpyHTa, cocpeno-
TOYeHO HA TPAHHIE NPOMEP3aHHA, T. e. HAa BHeNIHeM KOHTYPe Mep3Jioro mH-
JHHApA;

HEYCTAHOBHBLIMACSK TeMNepaTyPHHA pexHM paccMaTpeBaeTcs Kak
nocJeoBaTedbHasi CMEHa CTAllHOHAPHHIX COCTOSTHHE.

CosmecTHast pa6oTa KOJOHOK B Mep3JIOTHOM 3aBece W HX B3aHMHOe
'rem;osoe BJHSHHE HE YYHTHIBAIOTCH (YTO YMEHBIUHT BpeMd MPOMODPAXKHBa-
HHSA).

a) [IpoMopakuBanHe B Teu€HHE OJHOTO 3HMHETO IEPHOAA

Tlpy BumonneHuu pacuera no dopmyne (26), mpuMeHsieMOfi AJMA Npak-
THYECKHX HeJsefl, HaXOAHM paZiHyc Mep3/JOTHOrO MHJIHHApPA

3
3ty ¢ A
Rl——-\/i—;—fﬁ-—”— +0,5r, (2)

rie R, — paddyc MepaJOTHOrO LHJAHHApPA 32 TNepBHA 3HMHHA NEPHOX
OXJAXKJISHNS, M;
T} — NPOROJIAKHTENHHOCTD MEPBOrO 3HMHEro NEpHOAa OXJaXIeHHd, u;
tx — cpeiHss N[O BHICOTE IVIOTHHB! TEeMIepaTrypa BHeliHefi NMOBEPXHO-
HOCTH KOJIOHKH 3a NepHOA oxJaxpnenud, °C;
7y — BHEUIHHH pajHyc KOJIOHKH, M;
Ax — KO dHLHEHT TeNJIONPOBOJHOCTH MEep3J10ro rpyHTa,
KKaJa/(M-4-Tpan);
¢ — KOJIMYECTBO Tensa, BhIAEJNAIOMeecs NpH 3amepsanum 1 M® rpysta
OT faaz HO Igp H OTBOJAHMOE BO3AYXOM, ABHKYIIHMCS B KOJIOHKE,
ONpeAeasieTCsi M0 3aBHCHMOCTH

q=pW =80 000W¢ vck- (@7)

Wo — 06beMHas BAaXKHOCTE Wo=WeVex.
3nece W; —cyMmapHast BecoBaf BJaXKHOCTb, NOJH ENHHHIH,
Yex — OOBeMHHI Bec cKeJleTa rpyHTa, T/M3;
P — cKpuiTast TEIJOTa INIABJCHHS JbAa, paBHas 80 Kkaa/Kr.

6) TlpoMopaxuBanHe B TeueHHe ABYX H 0ojee 3HMHHX NEPHOACB

Tpn pJMTENbHOM NPOMOPAXKHBAHHMM B TeueHHe ABYX M GoJiee 3HMHHX
NEepHOJIOB $2BUCHMOCTb MEXKAY NPOAOJIKHTEJBHOCTHIO OXJaXKAEHHA, PajHy-
COM MED3JIOro NHJMHAPA H ADPYTHMH MaHHHIMH MOXHO ONpefel]IATb N0 3aBH-
CHMOCTH

o 80 000Wo -+ tuay Cr—0,33t Cu
- At My

4;

R R @9
A=(2R§ In—2 —9R? In —>

Iy K

—R§+R§),
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rge Wo — o6beMHas BAAKHOCTD, NOMH €JHHUIH;
{naw — HayaJbHas TeMNepaTypa IPYHTZ, Yallle BCEro NOJOXKHTENAbHad,
6sm3Kas K Bymo (0° C<lmax<<1°C)
Cr, Cx — OOBEMHAS]  TEVIOEMKOCTh  TaJOr0 H  MepaJoro TPYHTa,
kxanaf(M3-rpag);
R; — panuyc Mepsjoro UHJHHADAZ B KOBHE NPeRBIAYIIETo MepHOAa
IpOMOpaXKuBaHHs, onpeleteHEHft no dopmyae (26);
R; — pajayc Mep3JOTHOrO IUJHHADAa K KOHIY BTOpOro IepHoJa
oxaaxaenus, M. Ocrajbuble 0603HaueHns cM. B dopmyse (26).
®opmyJsa (28) moxer GHTH HCINOJb30BAHA NPH ONpeleJeHHH paauyca
Mep3JIOTHOTO LHJIHHAPa npu paboTe OXJaXKawuleli yCTAHOBKH B TeueHHe
HECKOJIBKHX 3UMHHMX NEepHOAOB OXJaXAEHHHA, Koria T=T11+T:+...4Tn.
BennunHY fx — PacuyeTHYIO CDeNHIOK TeMNnepaTypy BHellHefl KOJIOHKH—
peKOoMeHAyeTCs ONpenelsTh Ho dopmyJe

ty=1ty+4°C, (29)

rae !s — CpelHSAs TeMiepaTypa HapyKHOTO BO3AYXa 3a MEpHOJ BEHTHJHDO-
Bauust (HoAGPL—MapT).

B) TensorexHHuecKHit pacueT Mep3JOTHOM 3aBeChHl MJIOTHHH C Y4eTOM B3aHM-
HOTO BJMSHHS KOJOHOK {IBYXMepHasi 3afava)

Jais onpeiesieHHs HPOAOIKHTEJNBHOCTH paGoOThl 3aMOpakKHBAIOIUIeH CcH-
CTeMBl JI0 MOMEHTa CMLIKaHMA Mep3JIOTHHX UHJHHAPOB H o0oO6pasoBaHus
CH/IOIIHOH  MEep3JIOTHOH 3aBeCH 3alaHHOR  TOJNIIHHH  PEKOMEHAyercd
dopmyna (30), yunTHBawOmas B3a-
HMHOE BJHSIHHE COCeAHHX KOJIOHOK.

Has nepexosa OT TpeXMepHOH
3aa4YH K XBYXMEpHOA B IJIOCKOCTH,
NEepHeHAHKYAAPHOH  OCH  KOJIOHKH
{prc. 21), npurHMaJHCh:

BepPTHKAJBHHI T'DajHeHT TeMmie-
pPaTypH B I'PYHTe paBeH HYJIO;

TeMnepaTypa BO3ZyXa B ceue-
HHH, NEepHeHAHKY/IIPHOM OCH KOJIOH-
KH, MOCTOAHAA B TeYeHHe PAcuYeTHOro
nepHoja BPEMEeHH;

HavyaxbHAs TeMNeparypa rpyHra
H ero dH3HYECKHe XapaKTEepPHCTHKH
OIHHAKOBHI BO BCEM MAacCHBe IPYHTa.

AnanuTHYeCKoe pellleliHe 3aJauu
fPOMOPAaXXHBAHAA O B3aHMHOM BJHS-
HHH KOJIOHKH HEBOSMOXHO, NOSTOMY
ObIIH HCIO/Ib3OBAHM TEOPHA H METO-  pu. 9] Pacyernas cxema AR Ofl-
A TOAOGHS H pellienne GoJblloro ellefeHHsT Da3MepOB MEP3NOTHHX
qHCJIa YaCTHHX 3aJay Ha THADOHHTE- gnnnﬁnpos p P p
rpaTope ¢ HX MNOCJHeRyIOmHM 00600-
ILIeHHEM.

B pesyJbTaTe NoJiyyeHO HCXOAHOE KDHTepHaJIbHOE ypaBHeHHe, CBA3bI-
Baollee B o0IEeM BHAe HCKOMHH KpuTepHH FO ¢ onpeaension(HMH

<

Fo=i(Bi,Ko[ by ] »—’-), (30)

t 'y
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rne Fo= .E:—;—;%-—-- Kpn’repp}ﬁ ®ypre (6e3pasMepHOe BpeMs);

%

Bi= _92‘1*_‘_ — KpuTtepuii Buo;

Aot
Ko= Z";:([lt_s—j— xpurtepuii Koccosuua;

Ax — KO3 HIMEHT  TEIVIONPOBOJHOCTH  Mepajioro  CpYyHTa,
KkaJ/(M-4-rpan);
Cx— obremuasn TENJI0EMKOCTh Mep3JIoro TpyHTa,
kkan/(M3-rpan);
ri, 8x— BHEMIHH{ pajuyc ¥ AMAMETP 3aMOparkKHBAWOIMEH KOJOH-
KH, M;
T — NPONOJIKHTENNbHOCTh PAaGOTH  3aMOpaKUBaiollefl CHCTe-
MHI, Y;
[ — [ar KOJIOHOK, M;
{s — CpefHAsA 32 pacueTHHH NEPHOJ TeMmmeparypa BO3AYyXa
B KOJIOHKe, Tpaj;
fy — HauaJbHasi TeMIlepaTypa TPyHTa, rpaj;
g — 3aTpaTH Tensa Ha (a3cBHe NepPexXoAn IPYHTOBOH BJarH
B 1 M3 rpynra, kxkaja/m3;
a; — onpegensercs no GopMyJe, KOTOpas NPHBOAHTCA B IPH-
Mepe 5 npuioKeHAs 3.

1060
A 400 )
1500 [¢ ’ l / fo
° ? 800+ / .
ZX 300
1060 600 / i
/ / 14 200
500 ! 0o // (l Zl |
100 R— -
200 1
24" /g N
5 x 0 il Ko g L 8
10 20 30 40 246 8 2 810 20 Jo
Puc. 22, 3apu- Puc. 23. 3asn- Puc. 24. 3asucu-
CHMOCTb KpHTE- CHMOCTD npo- MOCTb  NPOJOJIKH-
pusi Fo ot Ges- JO/KHTENBHO- TeJbHOCTH paboTH
pasMepHOro 1ma- ctn paborel 3a- 3aMOpaxHBalomedn
ra KOJIOHOK MOpPaXKHBAIO- CHCTEMBl IO MOMEH-

] — MOMERT CMBI-
KaHdA Mep3JIOTHBIX
UHIHHEADOB; 2 w=
ofpasoBaHue AbAO-
TPYHTOBOA CTeHKH
mupHHolt 21
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Echn HYXHO ONpelNeJHTh TOJEKC BPeMsi CMEIKAHHS JbAOTPYHTOBHX ILH-
IDUHIAPOB NpH 3anaHHEoM [ HAH BpeMsa OGpa3oBaHHA Mep3JOTHOH 3aBecht
mupurok 2/, MOXKHO BOCNOJB3OBATLCA HOMOTpaMMOl, BHpakaiomesi 3aBucH-

MocTb Fo=f (7[!:) (puc. 22).

Ilpn 3KkcnepHMeHTaJbHHX H TEOPETHUECKHX HCCJENOBAHUSAX YCTaHOBJe-
HO, YTO IIPOJO/UKHTENLHOCTh PaGoTH 3aMOPAXKHBAIOIIEH CHCTEMH A0 MOMEH-
Ta CMHBIKAHAS JbAOTPYHTOBHIX HHJMHJAPOB M 0oGpasoBaHHA CHOJIOLIHOH JbjO-

2 3458 Kp=35 3
B =15 A NN
L \\\\ \\\ // 75
ANNN LA
AN &\‘\\ )4 AL z
AN WA
\ A
AN L s
\i ,i///fi I
Ao 125 15 115 20 225 25 &
A0 *
A a0
300
Z 400
500
%
/'/,/ 600
A / /A/ 700
200 /4,
/) / $00 Puc. 25. HoMmorpamma
70, /’ Hanbonee  BEPOATHHX
4 1000 wamenennit ompexedsi-
3 F 1OIHX KPHTEPHEB
ty ?
tp

TPYHTOBOl CTEHKH HPAMO NPONOPLHOHAMbHA XpHTepmio Ko (puc. 23), sesu-
YHHA KOTOPOro ONMpeNeNSieTCs 3aTPaTaMH TenJa Ha (a30BHHA HepeXoj rpyH-
TOBOH BJArH, TeMOepaTypoOii TeNJOHOCHTENS M TeIJIOEMKOCThIO T'PYHTA,

B pesynbTarte pemieHHsi cepuu 3ajad Ha THAPOHHTErpaTope HafinenH
& YHKUHH, aNNPOKCHMHPYIOLIHE 3aBHCHMOCTH (e3pa3MepHOTO BpeMeHH (KpH-
Tepuit Fo) OT XaXIOT0O U3 KpHTepHeB, ONPeAe/SIONHX Hpoiiece NpoMep3anis
TPYHTA JBYMsl COCEIHKMH 3aMOpPa:KMBAIOMIHMH KOoJoHKaMH. IloayuyeHn ¢op-
MYJBl AJ18 onpeflesicHHst FO nsi MOMEeHTa CMHIKAHHS Mep3JOTHHIX DHJMHIPOB
H AJA MOMeHTa 00pa30BaHHUA CTEHKM IIKDHHON 2/,

BmecTo TaRuMX 3aBHCHMOCTEH ¥3-3a HX CJOXHOCTH NPHBOLATCS HOMO-

il
TpaMMH 4Jsi onpefeneHns Beawuuy Fo=f(Bi), Fo=f(Ko) u Fo=f (;—)
R
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Tipu suGope ONTHMA/J bHBLIX Pa3MepOB 3aMOPAKHBAIOLIGH CHCTEMHI Clre-
XyeT NPOMSBOJAHTHL NPOBEPKY no BesdnuWHe kpurephs Bi. Ilpu maJuix 3Hade-
HHAX Bi pesko yBeamumBaeTcs NPOAOJIKHTENHLHOCTh paGOTHI 3aMOPaKHBAIO-
el CHCTeMBl A0 MOMEHTa CMBIKQHAS JBIOTPYHTOBHIX LHJHHADOB, YBelH-
gyenue Bi Gonee 6—8 me maer npakTtuyeckoro >hdekra (pHe. 24).

2< Bi<8. (31)

Ha nusmexenne pennudusl Bi cymectBenHOe B/afHHe OKasuBaer Ko3d-
(hHIHEHT TEIIOOTHAYH .

Besunna oy 3a8BHCHT OT CKOPOCTH TeNJIOHOCHTesNs (BO3AYXa).

Ha puc. 25 npusenena nomorpaMma B Hau0oJiee BepOATHOM HHAana3oHe
usMmenenus kpurephes Fo, Bi, Ko.

Tlpu onpenenennn Kpurepumep Fo, Bi, Ko npexmojaraercs, yro pacier
OTAEJbHOR 3aMOpaXKHBaOLed KOJOHKH YXKe NpOHSBEAEH.

OnTHMaJbHOCTb NpPHHSITEIX [AaPAaMETPOB BO3AYIIHON 3aMOpaXKHBaliolled
KOJIOHKH MOXeT 6hTh nposepena mno ycioBmio C. M. ®HIHNIOBCKOro

Anh
— <0,3, 32
Cs Qpr 32)

rae C; — o6beMHas TeNI0EMKOCTh BO3AYyXa; Q — pacxox Bo3myxa; h — MJH-
Ha KOJIOHKM; Py — TEpMHYECKOE CONPOTHBJIEHHE CTEHOK KOJOHOK.
IlpuMep NpOBEPKH ONTHMAJbHOCTH NapaMeTPOB 3aMOPaXKHBAIOMIER KO-
JIOHKH NpHBeJeH B npuMepe 5 npusoxenns 3. [Ipumep pacdera BpeMeHH CMBI-
KaHHA Mep3JIOTHHX IHJHHIAPOB H 06pa3oBaHAS MeP3JIOTHOH CTEHKH C yde-
TOM B33aHMHOIO BJIHSHHS KOJIOHOK J2H B NMpHMepe 6 npHJOXKeHUs 3.

6. Onpenenenue CKOPOCTH ABHIKEHHS BO3AYyXa
H NPOH3BOJHTENLHOCTH BEHTHJATOPOB

Ipu onpemesieHHH CKOPOCTH KBHKEHHS BO3JYyXa B 32MOPAaKHBAIOLIHX
KOJIOHKaX HeoGXONHMO 3HaTh!

a) paguyc Mep3JOTHOTO LHJHHApPa (3a NMEpHOJ NepBOro SHMHEro OXJax-
HEeHHS T), M;

6) BHemIHHH paAMYC KOJOHKH Ik, M;

B} CPERHION AJHHY KOJOHOK Ak, M, H HX KOJHYECTBO 7.

Of6beM Mep3JIOTHOTO LUHJAHEAPa BOKPYr KaXXIOH KOJIOHKH OyJeT paBeH:

V= (R} — r) hy. (33)

O61em Mep3.oTHOR cTeHKH, obpasywooiuufics 3a nepuoa T;, npu pabore
CHCTEMH! H3 11 KOJOHOK pPaBeH:

V=Vyn. (34)

Konuyectso Tensa, Bhifensiomieecss IPH 3aMOpa)KHBaHHH TI'pPYHTA
B oOBeMe Bcell Mep3JIOTHON CTEHKH IpH pafoTe BCeX KOJIOHOK, ONMpefessercs
dopmyaoit

gs =qV =80 000W,; (35)
Wo=W¢ Yox,

tae We— cyMMapHas BA3XKHOCTb I'DYHTA, AOJH eXHHMIHL;
Yex — OOGbeMHBA BeC CKeJera TPyHTa, T/M3,
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Jnsi cHCTeMB! n KOJOHOK HX CyMMapHas XOJOJO0TZa4Ya B TPYHT IpR
JBHIXCHHH XOJIOJHOIO Hapy»KHOTO BO3AYyXa B KOJbIIEBOM NPOCTPAHCTBE KO-
JIOHKH OFNpeNelIsieTCHA 110 3aBHCHMOCTH

Q* =0y, C; (tsx—fsnx)» (36)
rae @ — pesnauRa obuiero o6seMa BO3JLyXa, POTOHAEMOTO Yepe3 Bce
KOJIOHKH MEp3JOTHONM 3aBecsl 3a IIepHOJ 3aMOpaXHBa-

HHA T1;
Yz — OOBEMEBIl Bec BO3XYXa, kr/m® (npu {=0);
C’s — yHeNbHAS TEIVIOGMKOCTh BO3AYyXa, KKaj/(Kr-Tpam);
fax, Inwmx — TEMHIepaTypa BO3JlyXa Ha BXOJie H BHXONE H3 KOJIOHOK.
TIpn narneraHwn XOJIOAHOrO BO3AYXa IO BHyTpeHHel TpyGe, a OTBOfe—
0 KOJbIIEBOMY 3a30py MeXAy BHYyTpeHHefi W BHelIHe TpPyGaMH KOJIOHKH
CBA3b MeXJY TeMmepaTypaMn BXOJASAMIHX W BHIXOASIIHX BO3AYIIHBIX MOTO-
KOB H TeMIepatypoi BO34yXa Ha JHe KOJIOHKH MOXKHO ONpeReJHTh 1o (op-
Myae

_"_K_l_".__) , 37)

forax — g = (£ — 1—
sux— fan = (fBrix — f8x) ( ®;C,
riae fsmx, Isx, {xm — COOTBETCTBEHHO TeMIepaTypa BO3JAYXa Ha BBIXOAe, BXO-
Ie ¥ HA AHE 3aMOpaKuBalomel KojonkH, ° C;
@, — pacxon Bo3nyxa, M3/4;
C, — oGbeMHas TemnoeMKocTs Bospyxa (0,325 xkaaf/(mM3X
Xrpazn);
K, — nunefinbit koaduuueHt Tensonepenaud (xxadif(mM3X
Xu-rpan);
hyx — AJHHA KOJIOHKH, M.
Beanyuna K; mMoxer OHTh npuasra passoi 1,38; 1,03 u 0,966 coorser-
CTBEHHO IJIf CTaJNbiOH, (haHepHOH M BHHHIJIACTOBOM BHYTPeHHHX TPYO.
Tonaras pasHbiMu sHauweHHs Q* u ¢s, n3 ypasnenuf (35) u (36) Haxo-
JHM HCKOMYIO Beanunny @.
Ins HaxokAeHHI CKOPOCTH ABHXKEHHST BO3AYXa He0GXOZHMO 3aZaThCs
NPOH3BOAHTEBHOCTbIO BCEX BeHTHJIATODPOB; OGIIAA NPOH3BOAHTENBHOCTH BCEX
BEHTHJISTOPOB CHCTeMH GyneT paBHa:

[41)
— e 8
P o (38)

rie T) — NPOROJ/IKHTENLHOCTD IEPHOJA 3HMHEro BeHTHJHPOBAHHA KOJO-
HOK, 4.
Ecmu cucTeMy 3aMOpaXKHBAIOOIMX KOJOHOK Da3felHTh Ha 11 CEKIHH,
TO NPOHSBOAHTENBHOCTh K2XKAOTO OTHENBHOTO BeHTHJATOPA, OGCHYIKHBAIO-
HETO KaXAYIO U3 /11 CeKUHH 3aMOpaKHBaioHleli CHCTEMH, paBHA:

P’=i . (39)
nm

Ipn u3BecTHOM MJOMIAJH KOJBLEBOrO CEUEHHS KOJOHKH © (M2%) # uncie
N KOJOHOK CEKLHH, oécnymanaemux OJAHHM BEHTHJATOPOM, CPpEAHAA CKO-
POCTh ABHKEHdH BO3AYXa B KOJBIEBOH LIEH ONpejesfeTcs (GOpMYJIon

Pl

V= 3600 o °

(40)

75



rue
L _‘}3_)2 (_‘1}.)2 .
N.._. H (D—n[( 2 2 ] s M,

dy — BHYTpeHHHA QHaMeTp HapyXHOA TPYGH KOJOHKH, M;

dy — T0 Xe, HAPYKHHIA, M.

Ha ocyoBanum HaTYpHHX RaHHHX Ve He J0JXHA GHTH MeHee 3 M/c.
OntaManpHas Beanynna Vy=5—9 m/c.

3apasasice Bemiunnoli Vy B uuTepBate 2 Ve<<8—9 m/c, no gopmy-
Je (40) MOXHO onpefleHTh HEOGXOAHMYIO IPOH3BOAUTEIBHOCTL BEHTHIATOPA
Kaxaof CeKuHH.

OpHeHTHPOBOYHO CPefHSS CKOPOCTh HBHKEHHS BO3AYyXa B KOJBIEBON
IMean NpH 3aJaHHOH NPOM3BOAHTENBHOCTH BeHTHAATOPa P’ MOXeT OHTb
onpefieieHa Takxe no gopmye

0,35P

Vs =ﬂ . (41)

TlpuMeps onpenesieHHsi CKOPOCTH [BHXKEHHSI BO3AYyXa H TPOH3BOAH-
TEJIBHOCTH BEHTHJISITODOB HaHH B npHJoXenHH 3 (npumep 7 u 8).

7. Cpepnsas TeMnepatypa Mep3JiOTHOR 3aBech

Onpenenenne cpenHell 1Mo BHICOTE IJIOTHHEL TEMNepaTypH Mep3JIOTHOIT
3aBectl HeOGXOXHMO AJISI PACUETOB YCTOAYHBOCTH H NPOYHOCTH Mepajoro
siipa H Npoduisd NMJOTHHH B HEJOM.

PaccMoTpeHHble BHIE METOJHKH DPacdyeTa Mep3JIOTHHX 3aBec He COAep-
JKaT peKOMEHHAUAX MO ONpefeNeHHIO CPefHHX TeMmeparyp Mep3JoTHOH 3a-
BeECH.

Jins npakTHUeCKHX HeJeli CPeJHIOID TEMIepaTypy NHo BLICOTe 3aBecH
MOXHO ONpefedaTh NPHONHKEHHO MO 3aBHCHMOCTSM:

a) cpefHsis TeMmmeparypa no o0beMy 3aBeCH NIPH NOJHOM CMBIKaHHA
MEpPSJIBX HHIHHAPOB

d !\
= 0,8— —0,2— |
fep tx(0,32+ 8— —0, B) (42)

6) CpeAHss NJis 3aBeChH TeMIepaTypa B TOUKe NeEepeceuyeHHst HpOAOJIbHOfl
CCH 3aBeCHl C IIJIOCKOCTBEIO CMBIKAHHS LHJIHHADOB

d
A (0,73—0,55 —;¢+—l—) , (43)

rae d — BHeWHHH AMAaMETDP KOJOHKH, M;
{ — paccTosHHe MeXAY OCAMH KOJOHOK, M;
B — muHMMaJIbHAS TOJIIMHA 3aBeCHl B NJIOCKOCTH CMBIKAHHS UHJIHHA-
poB, M;
{x — pacueTHas TeMIepaTypa BHellHeli NMOBEPXHOCTH KOJOHKH, CPefHAS
3a MepHOJ BeHTHJHDOBAHHS.
Pacuer no dopmynam (42) n (43) nas HpensxckKof MJOTHHH H COIMO-
CTaBJeHHe ¢ HaTYPHHIMM JaHHBIMH (OpHJOXKeHHe 3, npuMep 4) NOKa3HBAlOT
VIOBJETBOPHTEALHOE COBnageHue.
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8. Yuer KOHBEKTHBHOro TenjoO00MEHA MeXjy MOBEPXHOCTbI0 [PYHTA
H BO3YXOM

Tlpr Ha/uuHH TeMIepaTYpPHOTO rpajMeHTa MeXAy ABYMS YHacCTKaMH
TeJla IJIOTHHH TemJonepefaya OT OXHOTO yyacTka K APYroMy OCYIIECTB-
JsieTcsl: TenJoNpPOBOAHOCTHIO BHOJH OTAEAbHBIX YAaCTHH H HX KOHT3KTOB,
a TakxKe MOJIEKYJSPHON TEIJIONPOBOZHOCTBIO B CPelie, 3aNloJHAOMmER Mnpo-
MEXYTKH MeXKAYy YaCTHUAMH — BoJe WIH Bo3lyXe (dBJeHHe KOHBEKIHH).
Takam 06pasom Tensioo6MeH B Tedie IJIOTHHBI CBOAHMTCA K NPOHECCY TeMJo-
fIPOBOJIHOCTH H KOHBEKIIHH.

B npubinxeHdHX pacueTax TeMIepaTyPHOTO pexKHMa Tela H OCHOBa-
HHS TJIOTHHR OOHIYHO HCXOMAT TOJBLKO H3 YPAaBHEHHS TeMJONPOBOAHOCTH,
noJiarasi, YT0 KOHBEKHHSI CYIIECTBEHHOTO 3HAYeHHS He HMeeT.

OnHaKo, KaK MOK23aJH SKCIEepHMEHTAaJbHble H TEOPEeTHYEeCKHe HCCJAeNo-
BAaHHS NOC/JACXHEr0 BPEeMEHH, KOHBEKLUHIO B Tejle KaMEHHO-3eMASAHBIX MJIOTHH
cliefyeT YUHTHBATb.

VismeHeHne TeMmmepaTypH IPH MOCTOSHHHX IPAHHYHHX YCJIOBHAX oOfpe-
IJensercs Tpemst TenJodH3HUECKUMH XapaKTeDHCTHKaMH: Ko3hdHIHeHTOM
TEMJIONPOBOAHOCTH A, TemioeMKkocTbhio C u KodbdruxeHTOM TeMmepaTypo-
{IPOBOJHOCTH a.

B nnotunax, rae MoryT OBITh HCMNOJB30BAaHH KPYMHO3EPHHCTHIE, raJed-
HUKOBHE MATEPHaJHM H KaMeHHas HaGpOCKa, Ten/omepeHOC NMPOHMCXOAHT He
TOJLKO 33 CYeT TENJIOMPOBOAHOCTH, HO H NPH ONpejesleHHHX YCJNOBHAX 3a
CYeT KOHBEKIHH.

Jna HedHABTPYIOUIHX TJIOTHH CYUIECTBEHHOEe 3HAueHHe MOXET HMeThb
©CTECTBEHHAS KOHBEKUHA., YueT KOHBEKTHBHOTO TeN/I0OOMeHa MpHGJIHIKEH-
HHIM CcNOcOGOM MOXeT GHITh BHINOJHEH HyTeM BBeleHHS TAK Ha3BBAaEMBIX
30¢eKTHBHHX TemMo}HU3HYeCKHX XapaKTepHCTHK Marepnaia. [IJAs BO3HHK-
HOBEHHS ABHIKEHHS BO3AYyXa B TeJle IVIOTHHH HeOGXOMHMO, 4TOOB MOXbeM-
Hasg CHAa — KPHTHYECKad PasHOCTL TeMmepatyp (BH3BaHHAsA HEOMHOPOI-
HOCTBIO TEMIIEPATYPHOIO MOJA) — GHJa G HeCKOJNbKO GOJbIIe CHAH COMNpo-
THBJICHHSL MaTepHaJa Tesla IVIOTHHHE JBHXKEHHIO BO3AYXa.

B mm3opofl npuaMe KaMeHHOHAGPOCHOA NJOTHEH (OpMHPYETCH NOTOK
BO3AYXa NEPEMEHHON TeMIepaTypH, KOTOpui OGyler mabaonaTbCa RO Tex
fIop, NOKa TeMmepaTypa HHU30BOA NPH3MHK He craHeT GNH3Ka K TeMIeparype
HAapYXHOTro BO3AYyXa.

Kosdpduunenr 3pGeKTHBHON TENNONPOBOAHOCTH ONpeReasercs o ¢op-
MyJe

A'8 = qﬂ"l' ’ (44)

rae ¢ —Ko3hdHIHEHT yBeJHYCHHA TeNJONPOBOMAHOCTH H3-32 HAJNHYHA KOH-
BeKTHBHHX TOKOB.

Benuunna @ A48 TenJomepeHOca BO3AyXa H BOAH MOXer OBITH OpHEH-
THPOBOYHO OMpelelieHa nmo rpadHKy pHC. 2, B 3aBHCHMOCTH OT Ko3¢ddHuHEeHTa
$HIBTPALKH TPYHTOB TeJia NJIOTHHH H BHICOTH IJIOTHHH I paccMartpubae-
MOTO CeueHHs A.

BimsiHMe KOHBEKTHBHOrO Tensioo6MeHa, NPHBOAANIErO K YBEJIHYEHHIO KO-
sppHIHEeHTa  TENJIONPOBOJHOCTH /% KPYNHOOOJAOMOYHBIX MaTepuasos,
HOSICHAETCS Ha NpHMepe.

Kospduuuent uasTpanun xameHnoit Habpocky K=20 M/cyTkH;
h=30 M (BBICOTA IIOTHHB Ha paccTOSHHH 30 M OT rpeGHA MJAOTHHHI);

2,8-24

=2,8 M. 3
Ay KKaJa/(a-M-rpan) 1000

=90,0672 mr gaa/(cyr-m-rpag).
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Ilo rpaduxy puc. 26 no K 1 h onpenensieM Ar(9p—1)=0,02 mrean/cyTX

XM -rpag;

0,02

—_— = =1,296.
0 0675 =0 296 9=1-40,206=1,29

o—1
Ao=@Ar=1,296-0,0672=0,0874 mrxaa/cyT-M-rpan.

Besmmunry ¢ B HaGpocke clefyeT yuHTHBATE.
PaccMoTpHM BJHAHHS KOHBEKTHBHOTO TenjooGMeHa Ha KOS(OUUHEHT

TEIIONPOBOAHOCTH JAJI CYNEeCYaHHX IPYHTOB.

T
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Koshuuuent QuabTpauHn cymecdaHmx rpyHToB K=0,3 m/cyTku:
=23 kxaa/m-u-rpan; Ar=0,055 mrxan/cyr-m-rpax; A=30 m.
Tlo rpadmxy puc. 26 mo K n h onpegensem seaumunny A(g—I1)=
10-4,

| 0,003
?=1%70,055

@=1-0,005=1,005.

=0,00545;

B nannoMm ciysae ¢ MOXHO He YUHTHBATE.
Bennuuny @ clefyeT yuHTHBaTh, eCJiH @==1,1.



MPUJIO)KEHHE 3

NPHMEPBH! NPUBJIH)KEHHBIX PACYETOB
TEMIEPATYPHOTO PE)XMMA TEJIA NMJOTHHBI,
£E OCHOBAHHYA H AHA BOIAOXPAHWJIHIIA

Ilpumep 1. Onpedenenuie QuraruKku OTTAUBAHUA Be4HOL MEP3AOTLL OO OHOM
sodoxpanusua (NOACHEHUE HYACBOL U30TEPMbL)
OnpeznengeM noJoxeHHe HYJeBOH M30TEPMBI NPH CJACAYIOUIHX HCXOZHBIX
HAaHHBIX!
f; — TeMnepaTypa BOAH Ha AHe BoaoxpaHmJHma +6°C;
t2=|trp| — Temneparypa rpynra —4°C;
' — OO/beMHast TenJ0eMKOCTb MepaJoro rpynTta 400 kkaa/(M3-rpan);
Ar — K03¢(HIHEHT TeNJONPOBOAHOCTH OTTAfBLIEro IPyHTA HpPH NOJ-
gom Biaronacuimienuu 1,25 kkan/(M-u-rpazn);
W, — cymMapHasi BJaXKHOCTb (JBbAHCTOCTb) TPYHTa B AOJAX €IHHH-
uu 0,2;
P — CKpHITasg TemJgoTa (asoBOoro  nepexofa  BJarH  IPYyHTa
80 000 kxaJa/T;
T — BpeM#A OT 3anoJHEHHA BOLOXpaHHJAHING A0 paCCManHBaeMOFO
momenTta (4).
3a BpeMs T FPYHT OTTaeT HA BeJHUHHY X:

_l/ 1yt __l/ 21,256t V7
= 0,90We+Cxtrp 0,9-80000-0,2+400-4 33 °

T=1 ron==8750 wu; x=7/_§37_5_0=2,85=2,9 M.

Js pasiauuHBIX T 3HayeHHs X AaHW B Ta6a. 12.

Ta6auma 12

T, rox 1 l 5 I 10 ' 20 30

X, M 2,85 l 6,35 l 8,99 I 12,6 20

Hpumep 2. Onpedesenue CTAYUOHAPHOZO TeMNEePATYPHORO COCTOAHUR 2PYH-
708 Ona eodoxpanuruwa (puc. 27)

Jaso:
TensodusaueckHe XapakTepHCTHKH AHa BOAOXPaHHJHILA

hu=18 Kxan/(u-m-rpan);

Ar=15 xKan/(a-mM-rpax);

t3=+4° C;
tr=to=—2° C;
B=100 m.

Haiti Temmepatypy rpyHTta aag touek A u B ¢ KoopAHHATaMH
A (x=60 M; y=35 m);
B (x=0; y=110 m);
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\
\'Qﬁﬁ

9,45

no dopmyre (17)
A
Ay

tB_tO

Lo = Q-t+ho,

¢+ rae Q — Yroa BHAMMOCTH JUIS TOHEK

A u B, onpenensiercs rpa-
¢duueckn (cm. puc. 24);

40 / aa=>55% B paguanax oa=55X%

50 / X0,0174=0,955; 9%

-60 < ap=49° B pagHaHax o=
/r(t(x.y) 0 X0,0174=0,85;

1,5
S T A
{gom—— 0,955 —
s 4 3,14
y - 2,0=—0,38°C;
1,5
Prc. 27. ¥Yrasl BHIHMOCTH Q 1aas 1.8 4—(—2)
Touek A ¥ B npu onpefesieHHH npe- tg=————— 0,85 —2=
NeJBbHOM 30HH  OTTAHBAaHHA TOX 3,14
JIHOM BOJOXpaHHJIHIA = —0.68°C.

B HeHTpe BOJOXPAHHJ/HILA MaKCHMaJjdbHOe OTTadBaHHe onpeleaercs

ao dopmyae (18):

) t,
x=0,58ctgl—n- b fy

2 Apto—Amh

3,14

]:0,5-100 ctg[ X

1,5(—2)
X 1,5 (—2—1,8(+4)

]=102 M.

[Tpunep 3. Onpedencrue nOAOHKEHUR HYACBOU U3OTEPMbL 8 MPOMOPONCEHHOM
Gepez0goM CKAOHE nOCAe 3aNOAHEHUS 60C0XPAHUAUMA 6 pASAUMHbIE Ne-
puodvt spesenu (puc. 28).

Hawo:

tz——'renggtépa'rypa rpyHTa 6eperosoro CKJOHA BHIIe TOPH3OHTa BOMLH

{; — cpexHeroZioBas TeMnepaTypa BOAH B BOAoXpauuiHule +4°C;
frp — HaYaJbHAY TeMMeparypa BedHOMep3Joro rpysra —4°C;
Ar=15 xkaJa/(u-M-rpaR);

Ax=1_8 xkan/(u-M-rpan);

p==80 000 KKa/a/m3,
TpeGyeTcss NOCTPOHTH HYJEBHE H30TEPMH B pa3iHyHHE NEePHOALI Bpe-
MeHH T:Tt=1; 5; 20 naer.
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Tpannue Tanoft 4 Mepsioii 30nbl ONPENeasioTCs Mo ORHOMY H3 YpaB-
nennit (19) uan (20):

Aty
/ Q
i/ y -+ "'2; x2

Tak Kak Aufe>Rhef; (1,8-5>1,5-4), To rpanmHua Mepasiofi 30HH Onpelc-
JgeTCS TOJBKO ONddM YpasHeHuem (19). Beawunna Q, Bxoasilias B 3ITH
ypaBHeHHs, onpenensiercs 1o 3asucumoctH  Q=0,9p WotCutrp=0,9X
>80 000-0,24-400-4=16 000 xkan/u®,

=—x

+50 40 30 0 1051

0
EE
2 3
,3 i ]
4 10
e o
H5
& ,5 20

Pac. 28. Ilonoxenne rpaHuiy TajJoro W MepaJoro IpyHTa B HpelesiaXx OT-
KOCHOR OOJIaCTH TpYHTa, HODHJETraoNero K BOAOXPAHHJHINY H TNOX HHOM
BOJXOXPAHHJHILA NPH Amiz=>Arl

I —nmpu =1 rox; x=29 M; 2 —npu 1=5 aer; x=64 M; 3 —npu T=
=10 ner; x=9 M; 4 —npu v=20 ner; x=12,6 M; 5-—npn T=D50 ner;
x=20 M

B dopmyaax (19) u (20) £°C, 1°%C u t°%p.C — abcosmoTHOE 3HayeHue
Temnepatyp (6e3 ysera 3HakKa).
Mpu 1=1 ron

yer. / __LES | x‘/ 9 |
= - = 6—0.912%%
V | 5.4 16000 6—0,912x

2
2.8750 ©
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Tpn T=5 u 20 pacdeTn BeAYTCH AHAJOTHYHO.

Ipu T=00 g:x‘/—g——»l=x-0,7l.

3HaueHHs y NpH pas3yIMMHBIX X AaHu B Tala. 13 ana passaHuHOrO Bpe-
MEHH T.

Ta6auma 13
3nayeHne y npH A,M ty > LT ty
* 1 rop 5 ner 20 ner oo
1 0,877 0,739 0,715 —_
1,56 1,697 — — —
2 3,362 1,628 1,478 —
3 — 3,102 2,346 2,13
3,5 — 4,134 — -
4 — — 3,372 —
5 — 11,53 4,625 —
6 — — 6,210 4,26
9 —_ —_ 15,48 —

Hanpasienne XOOpIHHATHBIX ocCefl X H ¥ nmoKasaHo Ha puc. 28.
punmep 4. Tensorexnuneckuii pacqer OUHAMUKL POCTA MEP3ANOTHOL 3a6ecol
8 3eMAAHOL naoruHe

Wil

2w

EcmecmbBennan
28 t nobepxnocmo

Puc. 29. Pacuertroe ceuenue naoThHb! Ha p. Mpeasx

! — 3aMopaxusawilast Kolouka; 2, 3, 4 — TeMnepaTypHble CKBAXKUHBI;, § — CYIVIH-
HOK; 6 — KOpPEHHEIe NOoJyCKaJibHbie NOPOARl, 7 — KpenJieHHe oTKoca H3 LKeOHSA H Ka-
MmenHOH Habpockn; 8§ — MoxoTopdsaHOM cJoil; 9 — HHKHAA rpaHHUE pacdueTHOro ce-
gennsi (Ha rayGuHe 42 M OT OTMETKH rpeCHs IJIOTHHBI); /0 — BepTHKaiApHas rpaHRua
PaCYETHOr0 CeYeHHS

Onpelennth pagMychl Mep3JIOTHBIX LHJHHAPOB B PAasjHyHble MEPHOMBI
3UMHEr0 OXJaMAeHHS IJIA NMJIOTHHH Ha p. Mpeasax (Bmicota muortuubt 10 M),
Ilonepeunn#t npodHb NAOTHHH AaH Ha pHC. 29; TaM Xe NMOKas3aHO pacro-
JIoKeHHe 3aMOpPAaKHBaomell KONOHKH M TeMNepaTyPHBIX CKBaXHH,

Hano:
[ — paccrosinue MeXIy UEHTPAaMH KOJOHOK 1,5 m;
h — Bricora xcaouku 20 M (cpeAHsisn BHICOTA);
{x — cpenHsia TeMOepaTypa BHeIMIHell NMOBEPXHOCTH KOJOHKH —20°+-
+4°=—16° (pacuerHass TeMmepaTypa HapyXHOro BO3JyXa
B nepuox BenTHMHpoBanud —20° f; B npenBapHTeJbHBIX pacye-
Tax JAONYCKaeTcs OnpeAeaatsh 1o GopMyde fy=fuaq+4°C);
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ty — BHemHuA pannyc Koxouku 0,11 w; ]
Ay — KO3 PHLEEHT TEIJIONPOBOAHOCTH Mep3Jioro rpysta
1,8 Kkas/ (M- u-rpan);
q — KOJIHYECTBO TeNJa, BHACNSIOWErocs OpH OXAaxieHHH 1 m®
TPyHTa OT tna‘; Jo tnp;
fnaq — HayaJbHAg MOJIOXKHTEJbHAd CpelHSs TeMnepaTypa TIpyHTa
+1°C (npuHSTA MO MECTHHIM YCJIOBHAM);
tnp — npenesibHasE TeMOepaTypa, L0 KOTOPOf cieflyeT OXJaiHTh HEHT-
PasbHYIO YacTh WJIOTHHM MuHyc 1°C;
Wo — obbeMHas BJaxKHOCTb TpyHTa 0,15;
Yex — OGbeMHast mMacca ckejera rpyura 1,7 t/m?;
t; — BpeMs 3HMHEro OXJaxIeHHsi (nepBas 3UMa ¢ MOMEHTa NYycKa
YCTaHOBKH);
R, — painyc 3aMOPOXKEHHOTO LUHJHHAPA 3a NepBHA 3HMHHI NepHOR
pabOTHl YCTA@HOBKH B 3aBHCHMOCTH OT pPajfnyca KOJIOHKH M Ipy-
THX JAHHBIX onpefenserca no ¢opmyne (26):

3 D —"
3Tyt rx b
Rlxl/__l_‘i(]_“__u_+0,5,5'

rae ¢==80 000Wcycx, Kkama/M3,

Tax kak B ypaBueHnn (26) aABa HeH3BeCTHHX R; H T, TO OAHON H3
HEH3BECTHHIX BEJIHUHH CJeAyeT 3a/1aBaThCe.

3anaemcs T;=1000 1 = 42 cyr. 1 = | mecsn 12 gueir. Torma pamnyc
Mep3JIOTHOrO UHJIHHAPa OYAeT paBeH:

3 /

/' 3.1000 (—-16)0,11-1,8
Ri=Y}

20400

+40,5-0,11=0,784-0,06=0,84 u,

rae ¢=80000.0,15-1,7=20 400 xkan/m3,

C HeKOTOPHIM 3al1acCOM STO BPeMs MOMHO NPHHATb AJs CMBIKAHHS Mep3-
JIOTHBIX WWIHHADPOB paauycoM Ry==0,75 M npu /=15 m.

[as nocexyiouiero nepHoia NpOMOPaKHBAHHS BpeMA Tp onpelensiercs
no ¢opmyse (28)

80 000 Wo - fyaq Cy—0,33 fx Cyy

2= — At Ay
X (2R§ In 52—-21%% In 2L —R§+R§) . (45)
Tx Iy

Ilns BTOpPOTO NMepHoAa MPOMOPAKMBAHHS B TeueHHe 2-fi H MOCJAEAYIONIHX
3UM npuHEMaeM Ryj=1 m.
3anaemc Ro=6 m; Ry?=36 M; tx=-—20°C (npuuuMaem nast 2-§ 3HMbI
H MNOCHAeAYIOUIHX OXJaXAeHHH); luaz=-+1°C.
Cr, Cy — ocpeaueHnsie oGbeMHBle TEIIOEMKOCTH TaJOT0 W Mepasoro
TPYHTA;
Cr — 700 xkan/m®-rpaxn;
Cu — 456 xxaa/m3®-rpan;
Tg — NPOAOJIKHTENBHOCTL BTOpOro (Jio6oro mochenyioiiero) 3HMHe-
7O NeDHOAA OXJaXAeHHS.
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=,9,0()()0.(),15_;_(«3—1)7'00—t—0,33(—--20)465 (2-361:1—6-'-—

T2 —4(—20)1,8 0,11
1,0 9640
—9.12. o r36-F1 |=——.244,6 =16 400 u:
LN + ) 140 ?
16 400
Tg= 24,30 =22,8 Mecsina,

Torna [10JIHOE BpeMSA OXJaXKAeHHd
T=1+12=134+228 224 mecsana.

Ecnn npunsaTh HavaJbHYIO TeMmImepaTypy TpyHTa fmaw=-+5°C u npe-

peabHylo teMmneparypy fap.=—I1°C, To pacueTHHIi TNepHOA OXJaXKJAeHHS
Tea M OCHOBaHHA NINTHHHI T=29—30 Mecauam.
+t,0
8
X —1
& o—2
A—~3

I
~ [a]
4 \x o)
O
, \\\ o L*

ﬁ, ~=f o 39 3 4w

0 j== ‘—""‘Z‘.L_.‘—_;E':S?-::: —.a—_.-.-..l._...J.__.......'thec_
x X X X X
1 5 10 — 15 20— 25XA AAAAA X
2
o
4 [
-t°e

Puc. 30. I'paduxkn H3MeHeHHs TeMmepaTypwl B TeJe W OCHOBAaHHH MJIOTHHHI
N0 pe3yJjbTaTaM pacyeTOB H 3HAYEHHN TEMIEPATYp B CXOACTBEHHBIX TOYKaX,
H3MepeHHHe B HaType (CKB. b)

I — temnepatypa rpyHTa Ha ray6HHe 7 M OT rpeGHS NJNOTHHH 0O MAaHHBIM pac-
yeta; J/ — To ke, Ha ray6une 11 M; /Il — to e, Ha rayGume 19 Mm; [, 2, 3 — Ha-
GhaloneHHble 3HaYeHHS TeMnepaTyphl IPYHTOB Ha TexX ke ray6unax; L* — nmepHoa ax-
THBHOTO NPOMOPaXKHBaHHA (BpeMs NPOMOPAXKHBAHHA NPH 3ToM T=25—30 Mmecanam)

TIpuMepHO 3TOT XKe cpok GbiI HEOGXOAHMM JISE OXJaXK/eHHA TeJa H OcC-
HOBAHHSI MJIOTHHHE A0 fnp.=—1°C (pHc. 30) mo HATYPHBIM NaHHEIM,

Ha puc. 30 npexpcraBseHo H3MeHeHHe TEMNEPaTypPH TeJa H OCHOBaHHSA
MJIOTHHEL 110 TEOPETHYECKHM pemieHHAM na 3BM npu fnp=—0,1°C u natyp-
HBEIM JaHHBIM.

Ha puc. 3! nmano pacnpeiefieHHe TeMOepaTyp B INONEPeYHOM CEYEHHH
nJioTHHE Ha p. HMpensax nocie mpoMopa’kHBaHHA ee B TeUeHHe TPeX 3HMHHX
MEpPHOJIOB 1O HATYPHBIM HAaHHBIM H Ha pHC. 32 ZlaHO pachpenesieHHe TeMIe-
patyp B MOMepeyHOM CeueHHH 3TOM NJIOTHHH, paccuutaHHoe Ha DBM,

Pacuernnlli TemilepaTypHHII CTBOp OT pycja peKH B CTOPOHY JIeBOTO
Gepera HaXoAHTCHA HA paccrosgHud 25—30 M.
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Puc. 31. TemnepaTypHoe noJje HeHTPaJbHOH YaCTH IJIOTHHLH H €e OCHOBaHHA

N0 HaTYPHHIM HAHHBIM

B =16—18 M; [ — 3aMOpPaXHBAOU(as KoOJOHKa; 2 — BepXHHA KOHTYP IJIOTHHEL;
3, 4 5§ 1 6 — TeMmnepaTypHblé CKBajXXuHBl; 7 — eCTeCTBeHHas HOBEPXHOCThH

g 4 & 12
et b s M

Puc. 32. TemneparypHoe moJjie HeHTPaJbHOH 4acCTH ILJOTHHH H ee OCHOBA-
HHSI M YaCTH JIOXKa BOAoXpaHuiHma Ha 30 mapra 1967 r., nocTpoeHHoe MO
AaHHHM pacyera IBM

B = 10—12 M; I — 3aMopaXKuBaomast KOJAOHKA; 2 — BepXHHil KOHTYD IJIOTHHEL 3, 4,
5 H 6 — TeMnepaTypHBle CKBAa>KHHBI; 7 — ecTeCTBeHHas MOBePXHOCTh
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Conocrasaenue GAHHBIX HATYPHOLX HAOAIOO0EHUL 1 PACHETHLIX peuwlenuid no
06pa308anui0  MEP3AOTHOU 3a8ectl 8 UEHTPOALHOL HA6TU NAOTUHLL HA
p. Hpeasx

a) Tlo nammbIM TEOPETHYECKOTO pacdera, BHNOJHeHHOoro Ha IBM, s
MepHoia HAyaJbHOrO IIPOMOPAXKMBAHHA MJAOTHHH npH  fgp=—0,1°C
H lygay=+5°C wHpuna Mep3soTHOR 3aBech! B=10 M B meHTpaJsbHOA yacTH
u B=12 M B ocHoBauuu mNoTHHE (cM. puc. 32).

CymmapHoe BpeMs 3HMHEro HPOMODaXKHBaHHS IIpH 3TOM T=18 Mecsiuam.

6) Ilo mamHbiM HaTypHHX HabGmozennii. HauajpHoe npomep3anHe HeHT-
pajbHpi 4acTH MIOTHHBL A0 Imp=0,1° # Ifpaa==-45°C mupoucxoznr 3a
T=10—12 mecsinaM (cM. puc. 29).

Ipu Gosiee cTaGUIBHOM NPOMOPaXKHBAHHH TeJa TJIOTHHE I OCHOBAHHS
10 Tap=—1° (cm. pHuc. 30) morpebosasocy 1=25—35 MecAlaM 3UMHErO
npoMep3anus. [llupuna Mep3yoTHOH 3aBecw npu arom 15—16 M (puc. 31).

xé)) Io TeopeTHYECKHM pacueTaM ¢ HcmoJb3oBanHeM dopmya (26), (27)
n (28).

HOast npoMopamHBaHHsi TesJla M OCHOBAHHSl IIOTHHB, NpHHHMAs
tap=-—1°C H faaw=+5°C, nmorpebyercsi AJA NPOMOPAXKHBAHHA T=29—
—30 MecsaaM, OPH STOM IMUPHHA Mep3JoTHON 3aBech Gyaetr B==12—14 M.

Kak BHAHO H3 CONOCT4BJEHHs DacyeTHHIX PelIeHH{ W HATYPHBIX AaH-
HEIX, BCe Pe3yJbTaThl NPAKTHYECKH ROBOJBLHO OJH3IKH.

Hpumep 5. Onpedesenue ONTUMANGHOCTU NapaMeTpos 3amopascusaroujeri
KOAOHKU
Jas npuMepa NpEHST NPOEKTHBI BapHaHT NIJOTHHB Ha p. CHITHKaH.

JHano:

ITapaMerpsl cHCTeMBbI KOJOHOK B PYCJIOBOI 4acTH INIOTHH

ryx — BHeuInull panuyc KoJgonxku 0,106 m;

ry — BHeWHHA pajuyc nutaioumeit Tpy6on 0,0665 M;

8, — TonmuHa cTeHKH nutaiouteit Tpy6u 0,004 M;

8; — ToqmiMHa cTeHKH KoaoHKH 0,006 M;

h — ianna KoJOHKH 31 Mm;

A — xoapunuent TENJIONPOBOJIHOCTH CTEHOK TpY6
40 xxkaa/(4-m-rpagn);

! — miar KoJioHOK 1,5 M;

raxs = rg—r1=0,106—0,0665=0,0395 ™.

TTapaMeTphl FpyHTa B LEHTPAJLHOM YaCTH TeJia IVIOTHHH (AApa)
CYIJIHHOK

W — Bnaxuocts 20%;
vy — oGbeMHast Macca 2 T/M5;
Ay — KO3 dHUREHT TeNI0NPOBOAHOCTH Mep3JIoro TPYHTa
2 KKajAfM-4-Tpan;
Cw — 06beMHasl TENJOEMKOCTb MepaJjoro rpysta 480 xkan/m3-rpax;
f, — navaapuas Temmepatypa rpyura 4°C;
trp — CpelHssi pacueTHas TeMmeparypa oXJaxKjaeHHs rpyHra —8°C.

Ilapamerpbl BO3AYXa
Q — pacxon Bo3nyxa 558 m3/u;
Vi — CKOpOCTb B KOJBLEBOM IIPOCTPaHCTBE KOJOHKH 8,9 m/c;
V; — ckopocTh B nuTtamontell Tpybe 12,6 M/c;
{s — Temneparypa sosnyxa —31°C;
Cs — remioemkocTh 0,3393 kkaa/m3-rpaxn;
Az — TemionpoeogHocTs 0,01915 xkana/m-u-rpan;
v — KHHeMaTtHyeckasl BsaskocTh 0,9494-10-5 m?/c;
Pr — xpnrepuft [Ipanaras 0,722 (weThipe nocjeiHHe XapaKTePHCTHKH
onpenensioTcs npu {=Ig).
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YcnoBua ONTHMAJBHOCTH apaMeTPOB 3aMOpaxKHBaIoUlell KOJOHKH orpe-
peasyores no dopmyae :

Anh
—0,3.
Cs Qpr A
L n Ay M__ .
Pr="3 In ry—0s +0¢2("1—52)+ oxry
Ap 0,4 0,8 (ﬁ‘_ 0.25
a1=0,015m-Pr -Re rn ) :

o =Tx—71
2V roxs
R =—"—"—,;
Ve
Og= 0»023‘2‘2‘Pl’0’4 Reoyﬁ,
2f1

rae Sy — TepPMHUYECKOe COMPOTHBACHHE CTEHKH KOJOHKH.
2Viloxs  2-8,9-0,0395 0,7031

Re=—3, 0,9494.10-% — 0,000009
As o e oo s 0,01915
- ,4 Reb, 8 = 0,023 — o2 () 7920,4.78]290,8 —
oe==0,023 o, Pr Re . 2.0.0605

=0,023.0,144.0,877-8210,0=23,85;

An ;or . \9,28 0,01915
= 0,01 0,4 Re,8 _.‘5) =0,016 ————
a > 27558 pr Re ( ry 2.0,0395

0,106 \0,25
0,4, 90.8 [ — =0,015.0,2424.0
x 0,722°% 4.78122, (0’0665) 0,015.0, ,877 X
X 8210,0-1,124=129,49;
A A A 2,0 0,0665
pr= 2 M M _ =y
A ry— P2 (1,2("1-—«62) ayr 40,0 0,0665_0,004
2,0 2,0
+ + =0,05 X

23,85 (0,0665 — 0,004) 29,42.0,0665
X 0,0583-+1,34-+1,02=2, 36;
Ay 1 2,0-31,0

<0,3; —0,138 < 0,3.
Cs Qon 0,94.558 - 2.36 <03

pr — TEpMHYECKOe CONPOTHBJEHHE CTEHKHM KOJOHKH, NO3TOMY pPEKHM
paBoTH KOJIOHKH MOXET GbITh NPHHST.
Hpumep 6. Onpedeseriue spemenl CMLIKAHUA MEP3AOTHOLX WUAUHOPOS UAU
00pa308anue MeP3AOTHOLX CTEHOK C YHeTOM B3QUMHOZ0 GAUSHUS 3AMOpACU~
8aOUUX KOAOHOK.
Hano:
r=0,106 m;
Ar =2 xkaaf(M-u-rpan);
Cx =480 kxan/(M3-rpan);
[=15 ™M (mar xoJ0HOK);
2[=3 M — TONIHHA MepP3JOTHOI CTeHKH (06O3HAYEHHe BEJNHUHH AAHO
B npHMepe 5).
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Ilast onpefeneHHs BpeMeHH CMBIKAHHS Mep3JIOTHBIX IHJIHHADOB H o6pa-
30BaHHs Mep3JOTHON CTeHKH HCrnoib3yeMm kpurepuii ®ypoe [dopmyna (29)]
(6espasMepHOe BpeMf) paBHBIM:

Ar FoCyr?
Fo= Cu 72 HIH T=T .
h 1,5

Ilo nomorpaMme puc. 22 ansi 3HAYEHHSA 7=0—1’§é=14,] nraxogum Fo

JUIA YCAOBHAL CMBIKAHHSE MEp3JOTHHIX LUHJHIAPOB H 0OpasoBaHHA Mep3JIOoT-
HOH CTEHKH:

82.480-0,1062
2
170-480.0,1062
2

Fo=282; 1= =221 u=x~9,2 cyr.

Fo=170; 1= =4584 y=19,1 cyr.

Cpasneuue BpEeMEHH, HeoGXOXHMOTO AJSl CMBIKAHHSA MEP3J/IOTHBIX LIHJ/IHH-
APOB NIPH pacuere C yUueTOM B3aHMHOIC BJAHAHHS KOJOHKH H Ges yuera 3Toro
BJAHAHUA,

Bpems, nHeoOxoauMoe A/ CMBIKAHHS JbAOTPYHTOBHIX UHJAHHAPOB Oed
ydera B3aMMHOTO BJIHSAHHA 3aMOpaXuBalomefl KOJOHKH, onpelleiseM Io

dopmyse (26):
3 j——
3tyturg A
R1=]/ _TA_%I_’_R___N_I_JFO,S,H,

riae ¢=380000- Wy=80000-0,2-1,6=25 600;

Wl):Wc'ch
tx=—31°4+4°=-27°C;
=24 xkan/(m-u-rpan).
3anaemes 1,=400 u
3 3 —_—
3-400-(—27)0,106-2,4 / 8250
= 0,5.0,11 = —
Ry 25 600 +0.5 V 25600
-+0,05=0,75 M.

CnegoBatenbiio, Ges yuera BasinHs KoJomkn T;=400 y, a ¢ yuerom
BJIHSHHS KOJOHKH T1=221 u.

4
Kyn=§§i =1,8 — ko3¢ duuHeRT yBelHYEHHSI BPEMEHH CMBIKAHHA Mep3-

JIOTHBIX UHJHHAPOB Ge3 yueTa BJHAHHS 3aMOPaXKH-
BAIOIHX KOJOHOK.
ITpumep 7. Onpedeserue cxopocru Gsudtenus 8030yxa 8 3aMOPANCUBAIOWUX
KOAOHKAX U NPOU3BOOUTEAbHOCTU BEHTUAATOPOS
(Pacuethl cHesianbl NMpPYMEHHTENBHO K fmJOoTHHe Ha p. HMpensx)
Hano:
R, — pamayc MepasioTHOrO UHJHHAPA 3d NEPHOR T).
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OnpepennM o6GbeM Mep3JIOTHOTO LMJHHApPA BOKPYr 3aMOpaXXHBalolmeh
KOJIOHKH

d
Vo= (R} —r2) hy.cp; Ry:OJSM;rK=—éL=OJl;

Ny.ep. =20 M (Cpenussa AJIHHA KOJOHOK);
Vg =3,14(0,75%—0,112)20=34,4 5.

Hanna no rpe6uio miaotaEs L=320 m. Paccrosnne mexay ocsiMH KoJo-
HOK [==1,5 m. Torxa yucjao KOJIOHOK GyIer pasHo:

O6bem MepsJoTHON 3aBechi, 0GPa3yIONIHACS 3a MepHOA Ti, pPaBCH
V=Vgn=34,4-213=7350 M3,
KoauuecTBO Tensa, BHAEGNAIOMIETOCS NPH 3aMOpPaKHBAHHM TPyHTa B oObeme
BCell 3aBecHl, onpeselsercs dopmyJiol
gu=4qV,
rfle g — BeJUuiHA, BHIYHCAAeMas o GopMyJde
q=280 000W,=80 000-0,15-1,7=20 400 xkan/m3.

Torna Wo=Weyex=0,15-1,7;

¢g=20 400-7350=150 000 000 kxa..

XosnoRo0TAAYA B TPYHT NPH ABHMKEHHH XOJIOJHOIO HADYIKHOTO BO3XYyXa
B KOJIbIEBOM NPOCTPAHCTBE KOJOHKH OMPENEeNsieTCs 10 3aBHCHMOCTH

g=150 000 000 = Dy Cy (fax —?purx) s

TAe @D — o6muii 06beM BO3AYXA, NPOrOHSIEMH Uepe3 BCe KOJOH-
KH 3a NepBHil NepHOX 3aMOpaXKHBaHHS;

vy — OBbeMHBIH Bec Boafiyxa, Kr/m®, mpu #=0; 1,293 xr/m%

Cy — yIeJIbHAs TeIJOeMKOCTh Bo3Xyxa 0,24 kxan/(m3.-rpan);

(tsx—1tamx) -ggmnle§»ar)2/ga BO3/lyXa Ha BXOAe H BBIXOZe H3 KOJIOHOK

B JanHOM mnpHMepe TNDHHATO HECKOJBKO  3aHMMKEHHOe 3HayeHHe
frx—Isux=2° HaubGosee sddexTHBHOE 3aMOpamuBaHHe AOCTHraeTCs MpPH
tnx—tnux=8 uim 9°C.

Ecau sagagnM Bpemsi paGoThl BCeX BEHTHJATOPOB Ty=1200 u=50 cyr,
TOrAa MX o6las NpoH3BOJHTENbHOCTH GYAET paBHA:

D 242 000 000
w1200
Ecan Bce 3aMOpaXHBAIOIHe KOJOHKH PasGHTHI HA ceMb ceKuuit (m=7),

TO MNPOHU3BOAHTENLHOCTE KAXKAOr0o OTHAEJbHOIO BEHTHJATOpA H3 m CeKILHI
3aMOpaXHNBAIONIHX CHCTEM 6y}1&’1‘ paBHa:

201000
7

P=

=201 000 M3/y.

p
P=— = = 28 800 M3/u.
m



Ipn M3BeCTHOM NMNOWAAH KOJBLEBOTO CEUEHMS KOJOHKH © M? H uucae N
KOJIOHOK CeKIHM, 06CHyKHBAEMBIX OAHHM BEHTHJSTOPOM, CPEAHSIS CKOPOCTh
IOBHXEHHS BO3AyXa B KOJBLEBOM Llesu onpezensercs dopmysoil

S P 28800 .
73600 No _ 3600.31.0,0157  ro4m/ch
213
Ne=-2 =22 _30,4=31 kosonxa;
m 7
dg \* [ dy \2
(,J:n{(_;_\) —(—21—) }:3,14(0,12-_0,072)=0,0157M2;

dy=0,2 M BHyTperHH{i AHaMeTp HapyxHofi Tpy6m u d;=0,14 m ama-
MeTp BHyTpeuHeil TpyOHL

Ha ocnosauuu npaxruyeckux gasHbiXx Vp He Ho/xHa OHITh MeHee 2 M/c.
Tak Kak noJydueHHas cKOpOCTh MeHblle 2 M3/c, To OGpaTHHIM [epecIeToM
onpenensieM HeOOXOAHMYIO NPOH3BOAHTEJBLHOCTD BEHTHJISATOPA

P.=3600-31-0,0157=3500 m%/u.

CrreoBaTeNbHO, NPOH3BOAUTENPHOCTh OJHOrO BEHTHJATOpA Vi paGoThH
n KoJoHkH npu V=2 M/c nomxna 6uth 3500 M3/u.
Hpumep 8. Onpedesenue opuenTupo8ouHol cpedueli ckopocTu Jeuxcenus
8030yxa 8 Ko.ubyesod wieau npu 3a0aHHOU npou3BoOUTEAbHOCTU BEHTUAR-
TOpA
Omnpese/isieM CpefHIOd CKOPOCTb ABHXKEHHA BO3AyXa T[PH 3aJaHHOR
NPOH3BOMHTENbHOCTH BeHTHIATOpa P=3500 M%/q.

Cpenuss cKopocTh ABHXKeHUS BO3Ayxd Oymer paBHa:

0,35!

V="p_a °

0,35-3500 61 250
= 22 61 950; —— — 17,01 > 2 M/c.
0. 20 142 — 01 0 g5 = 17,01 >2w/c

Hpumep 9. Onpedeseque cpedneii Temneparypor Mep3A0THOE 3asecot
OrnpenenuM CpeHiOd TeMIepaTypy no oGbeMy Mep3JOTHOH 3aBEeChl HJIH
nJaoTHEB Ha p. Vipensx nmo dopmyne (42),
Cpenusisi TeMuepaTypa no o6beMy 3aBeCH IPH HOJHOM CMBIKAHHH IH-

JuHApoB OyaeT paBHa:

d I
fep=tm (0,32—{—0,87——0,2‘?) = — 15 (0,32+0,8X
0,22 1,5
—0,2 = —6,2°
1,5 12 ) 6,2°C,

rae fm=0,84 t4.»+0,09 i = 0,84 (—20)-}-0,09-20==—15°
fn.5. — CPERHSA 32 NEPHON BeHTHJIHDOBAHHA TeMNepaTypa HapyXHOTO

Bosnyxa —20°C;

d — pHemHuA AuaMeTp KoJoHKu 0,22 M;

h — BricOTa KOJIOHKH 20 M;

{ — miar sasecH 1,5 M;

S — MHHHMaJIbRasi TOJLIHHA 3aBeCH B MJOCKOCTH CMBIKAHHS LHAHHJ-
poB 12 M (O HOpMANH K TPOAOJBLHON OCH 3aBechbl).
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[MPUJIOKEHHE 4

TEMJIOTEXHHUYECKME PACYETH! HA 3BM HECTAILHOHAPHOTO
TEMIIEPATYPHOTO PE)XXHMA OIXHOPOAHOH HE®HIbTPYIOILENA
3EMJITHOM NJIOTHHDB! B CYPOBBIX KJIHMATHYECKHX
YCJIOBHAX

1. 3azauy 0 HeCTAaUHOHAPHOM TeMIlepPaTYPHOM NoJe B HedHJIbTpylOLIeH
3eMJIsIHOM IIJIOTHHE ¢ YYeTOM CKPHITOH TEIJIOTH (PasoBHIX MEPeXONOB BJAru
rPYHTa MOXKHQ pacCMaTpHBaTh Kak JAByMepHywo 3anauy Crepana. Ilpunu-
MaeTcsi, yTo 3TO TEMNepaTypHOe NoJie ONHCHBAETCS ypaBHEHHEM TerJonpo-
BOZHOCTH B 0GJacTH, npeicrapisioniefi nNpouib NJOTHHH C OCHOBaHHEM
(puc. 33). imeHHO B Mep3J0i 30He, ThE

t<ty,
ot 9% 0%t =
C = , - 1 2
M ot Am(axﬁ +6y2)
5 J
a B Tanol SoRe, rae {>ts, 4
2 2
Cr E"=M (-?-L _6_}_) s Puc. 33. Pacuernnii npoduin
Jt ox? dy? IVIOTHHBI C OCHOBAHHEM

rae ¢ — TteMmepatypa rpynta, °C(K); ¢u, M« — COOTBeTCTBEHHO OGBEMHas
TenyaoeMKocTh  (kkaa/mS-rpag wam  kx/(mM3-K) =m remnonpoBsommocTs
(kkaa/4-M-Tpaj win Bt/u-M-rpan) mepajoro rpyeta; ¢r, Ar — TO Xe,
TaAoro; T — BpeMs, 4; fp — TemniepaTypa (asoBHIX IpeBpaLIeHHil BJArH
rpyata (°C uau K). I'pansua pasfena Tajanix H Mep3jblX 30H H3MeHAETCA
BO BPEMEHH H 3apaHee HemsBecTHAa. Ha 3Tofi rpamnHiie, KoTopas OTBICKH-
BaeTcsl B NIPONECCE PelleHAs 3a4aM, BHIOJHAITCH yclioBHs Credana:

o o
on M T@n

dl

t=1p; Ay T=pYWTd-T- R

rae n — HOpMaJib K rpaHulle pasgmena $as; p — ckpuTas Tenjora ¢aso-

BOTO Nepexofia eMHMIE MacChl BOJHI, KKaJ[Kr; y — obbeMHas Macca IpyH-
dl

ta, kr/m% W, — cymmapras BJAXHOCTb TPYHT@ *, KOMH eNMHHUB;, — —
dt

CKOPOCTh NPOABHXKEHHS I'DAHHLB Pasiesa TaJoil H Mep3Jol 30H, M/4.

B kauvectBe HayaNbLHOrO YCJIOBHSI NOJXHA OHITh 3ajaHa TeMIeparypa
B TeJle NJIOTHHH H B ocHoBanH#. Ha wactu I BepxoBoro ortkoca (puc. 33)
H Ha JHe BOAOXPAHHJ/IHIIA I'PAHHYHOE YCJAOBHE HMEET BHJ

t=t1, (46)

* W, onpenenseTcsi KaK OTHOIUIEHHe MAacce BOAM B efHHHIe obLeMa
TPYHTa K Macce eIHHHub oObeMa rPYATA, BKJIOYas M BOAIY.
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a Ha nopepxHocTH 2 (pHc. 33), rpaHHyaniefl C BO3AYXOM:
t=t,, (47)

rie f; u {; — MecsuHEE CPEJHEMHOTOJIETHHEe TeMIepaTypH BO3AYXa * H BOAH

B BOJLOXPAHHJIHIIE.

5 Ha orpeskax 3 m 5 (puc. 33) rpaHuuHOe YCJIOBHE 3ajaBajH B BHAE
t

a—mo, YTO BHPAXKAeT OTCYTCTBHE TENJOBBIX NMOTOKOB uepe3 3TH TPAHHILLL
X

Ha rpanuue 4 (pac. 33), na ray6une 2k, rae h — BHICOT2 NJIOTHHB, TPaHHY-
HO€ yCJIOBHE DPHHHMAJH B BHIE

t=1"=const.

Pacuers TemnepaTypHOro pexuma na DBM npoBemenn mo siBHO# Hie-
CTHTOMEYHOH pAasHOCTHOH cXeMe, MNOCTPOEHHON HAa OCHOBAHHH TEIJIOBOro
6ananca. [TpensapuresbHo 3Ta MeTOAHKa Obla ompoGOBAHA B METOJHYe-
CKHX pacueTax OAHOMePHHIX H nByMepHHX 3afau Credana.

Huxe npusoasarcs pesy/ibTaThl pacyeToOB TeMIEPaTYDHOTO peXHMa
OJLHODONHKIX IVIOTHH C CHMMETPHYHBIMHM HpodHasMH. BricoTa HX NpHHHMa-
Jjacs 30 M, ypoBeHb BOAb B BepxHeM Obede 25 M, mmupHHA rpebHs 4—5 M.
PaccmatpuBajcs TOABKO SKCIIyaTamHOHHBIN mepHod. IIpexmonaraioch, uro
OH HauyHHaerTcsd ¢ OKTAGpPSA, YTC K 3TOMY BPEMEHH BOJOXPAHHJHINE HamoJ-
HEHO H 4TO B HHXKHeM 6bede BOAB HET B TeUEHHE BCEro PACUETHOro MepHoia.

Tenaodu3HUECKHe XapAKTEPHCTHKY [PYHTOB TeJia IVIOTHHHI H OCHOBAHHA,
a Takxe APYrHe NAHHbIE, YuaCTBYIOIIHe B pacueTax, NPHHHMAIHCh CAELYIO-
mue.
Baaxuocth We=0,3 B teje NJOTHHH H B OCHOBaHHH; OOBEMHHH Bec
IpyETa B Tede NJOTHHH y= 1800 xr/m%, B ocHoBanHu Y=1600 Kr/m3,

Ar = 1,5 xaaf(M-y-rpag) = 1,74 B1/(M-rpan);
An==18 kkaa/(M-u-rpax) = 2,088 Br/(M-rpan);
» = 690 kxkaaf(m3-rpax) = 2898 xax/(mM%-rpan);
» =480 kxan/(M%-rpag) = 2016 xpx/(M®-rpan).

Stn naunnie B3aThl u3 ryasel CHuIl «OcroBanms u ¢yHZaMeHTH Ha
BEUHOMEp3JIBIX TPYHTAX» H COOTBETCTBYIOT CYNeCH TPH YKa3aHHOH NJOTHO-
CTH M BJaXHOCTH.

Cxpuitast Tensiota as3oBHIX MNepeXOROB EXHHHOBI  MacChl  BOAH
p=80 xkan/xr (336 x[x/kr), Temnmepatypa ¢asoBoro nepexoja
tp=-—0,05°C (273,1°K).

Mecsunsle CPeIHEMHOTOJIETHHe TeMlepaTypH BOABL H BO3AyXa JJd
paitonz r. Mupaoro dxyrcxofi ACCP npusenenn B Tabu. 14.

2. Hast npeiBapHTebHOM OLEHKH TeMIePAaTyYPHOTO peXHMa IUJIOTHHB
i OCHOBAHMS, IV ONpefe/eHHS HAYaJbHBIX H FPaHHYHHIX YCJIOBHH B OCHO-
BaHUHK pellleHH JBe OJHOMepHHE 3aJauH.

a) Onnomepnas samaua CtedaHa o pacnpefesieHHH TeMNepaTyps IpyH-
Ta no riy6use. Ha noeepxnoctu rpysTa, rpaﬂnqaxgt;.ﬁ € BO3AYXOM, NPHHH-

Maerca ycaosue (47), ua rayGuue 200 M ycjoBHe 5—-=g, rie g — reotep-
Y

* Orennsiioliee BJKsIHHE CHErOBOrO MOKPOBA HAa TeMNEPATYPHBIN DPeKHM
ILTOTHHBE B 3THX pachierax He YUHThiBaJoCh.
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- 28 -36
-32 - 38
36 hm L
40
F44 Puc. 34. Pacnpenenenue teM-
-48 nepaTyps 1o ray6HHe rpyHTa
L 57 B pa3Hble TepHOAL rofa Ha
5 OCHOBAaHHMH UHCJEHHOTO pac-
56 yera 3anayn Credana
-60
-G4
Fu Log

Puc. 35. Pacnpesenienne TeMnepaTyphl -NOA JAHOM BOJOXPaHHJHINA TOCJAE
3aMOJHEHHSt €ro Ha OCHOBAHHH YHCHAEGHHOro pacueta sajaun Credana
I —5 ner; 2—10 ner; 3 — 25 ner; 4 — 75 Jer

Puc. 36. 3asucuMocTh rayGHHLI
NIPOTAHBAHHA JIOXKA BOJAOXPAaHH-
- JIHINA OT BpPeMeHH Ha OCHOBaHHH

e YHCNEHHOTO pacuera 3agauu Cre-
i tdana

7207 X — TAYOHHA NPOTaHBaHWSA JOXa BO-
510 25 50 7% AOXDPaHuAHILA

x
2

\
\

LT -
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Ta6auua 14

TeMmnepatypa
Mecsug no3xayxa BOAbI

K °C K °C
1 238,15 —35 274,4 1,25
2 240,65 —32,5 274,4 1,25
3 255,75 —17,4 273,66 0,51
4 267,95 —5,2 273,9 0,75
5 276,05 2,9 278,25 5,1
6 282,95 9,8 286,25 13,1
7 289,15 16 290,45 17,3
8 287,75 14,6 286,45 13,3
9 277,35 4,2 282,25 9,1
10 267,35 — 5,8 276,65 3,5
11 243,95 —29,2 274,65 1,5
12 237,95 —35,2 274,41 1,26

MHYECKHIi IpafHelT, YCAOBHO NpHHATHIT paBHeiM 0,03 rpaia/m. 1o yc/IoBHe
YUHTHIBAeT HaJH4He NOCTOSIHHOT'O TEIJIOBOTC NMOTOKA W3 HeAp 3eMJiH (OCh y
HanpasJeHa BHH3). Hawanproe ycnosue £(y,0)=-2°C mo Bceit ri1yGuue,
MPOJOJIKHTEIbHOCTh pacyeTHoro nepuoaa 100 Jger,

IMocae Takoro IJHTEABLHOTO CpOKa paclpellefieHHe TeMnepatyp GJH3KO
K KBAa3HCTAHNHOHADHOMY H ¢JMa60 3aBHCHT OT HayaJbHHX AAHHBX. Pesyap-
TaTH pacyeTa Ha HBapb, MaM, okTaA6ps 100-ro roga npHBefeHH Ha pHC. 34.
CesoHHHEle TemiiepaTypHble KoNMeGaHUsi He IPOHHKAIOT raAyGxe 12—I15 M.

Pe3aysbTaThl pacuera 3Tofl 3aflaud HCHOJAB30BaJHCh B [ABYMEPHEIX 3a-
Ravax AJA HA2HAYEHHs TPaHUUHOTO YCJOBHA Ha oTpeske 4 (pHc. 33) u Ha-
YaJbHBIX YCJIOBHSX B GCHOBAHHH IJIOTHHHL.

6) OnxoMepHag 3ajaua O NPOTAaHWBAHHH JIOXKa BOAOXPaHHJHILA MOCTe
ero sanojHenHs. B 3Tofi 3afaye Ha MOBEPXHOCTH IPYHTA JIOXKAa BOAOXpa-
HHJHmMA 3agaercs ycioBHe (46). HawajbHoe ycioBHe B3fITO M3 peIICHHS
npexsiaymeft 3anaud. B ocranpHOM 3Ta 3ajava aHAJNOTHYHA NpeRbIAYIie.
Peaysibratsl pacuera Ha 5-, 10-, 25- u 75-i roxs npefcraBiens Ha puc. 35.
3aBrCHMOCTE TVIYOHHBI [IPOTAHBAHHS JOXKA BOJOXPAHHJHINA OT BpEMeHH
H3o6paxena Ha pHc. 36. DTy 3aBHCHMOCTb SMIHDHUECKH MOXHO ONMCATh
dopuynonr E=2V7, rae £ — ray6ura nporaHBanusd, M; T — BpeMs, rol.

PesyabTaThl pacueta 3TOH 3afaud MOTYT CAYXKHTH JJs Ha3HAYeHHS rpa-
HHYHOTO YCJIOBHSL Ha OTpeske 4 (pHc. 33), a Takme M KOPPEKTHPOBKH pe-
LIeHHA IBYMeDHHIX 33a7ad.

3. IsyMepHble 3ajauy

a) Ilnotura ¢ orkocamu 1:4, Tanwit sapuanr. HauaabHble NaHHble:
to=+1°C B TeNe NMJOTHHH, B OCHOBAaHHH HauaJbHasi TeMIepatypa 3allaHa
Ha OCHOBE pelUeHHs! ONHOMepHO# 3afauu B n. 2a. Ha rpamune 4 (puc. 33}
rpannunoe ychaoBre !'=—4,5°C. IIpogo/MKHTENLHOCTE PacueTHOrO HepHOAA

00 - ner. TemnepaTypHHe mOJfl, NOJYYeHHHe B pacuere, TNpHBedeHH Ha
pHC. %88 KapThHa NpOABHMEHHs TPaHHIBl INIPOMEP3aHHs H300paxkeHa Ha
Hc. 38.
P ®poHT npoMep3aHHS nepemenlaeTcd OT NOBePXHOCTH HH30BOIO OTKOCa
B raAy0b Tena nAOTHHH. B Teuenwe mepshix 50 Jer ¢poHT nepememaercs,
ocTaBasch MapalJeNbHHM MOBEPXHOCTH HH30BOTo oTkoca. Tay6mHa mpo-
Mep3aHHs B Ipelleax 3TOro mepHoxa nponopuHoHaspHa ¥v. ITocse “sToro
nepHOZia TPAaHANA NPOMEp3aHHs MOCTENEeHHO CMEIlaeTcs B CTOPOHY Bepxo-
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Puc. 37. M3MeHeHHe BO BpeMeHM TeMNEpaTypHOro NOJS B TANOM SeMJASHON NJOTHHe ¢ oTKocaMmu 1 : 4
tuaw.rp= +1°C; a~5 Jjer; 6 — 10 qer; 8 — 25 qer; 2 — 50 qer; 9 — 100 Jjer; e — 200 Jger (cM. cTp. 95—97).
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Puc. 38. Ilpoasu:kenue rpaHdunl (asoBOoro mepexofa B TaJOH 3eMJSIHOH IL10THHE ¢ oTKocamu 1 : 4
tuaw,rp= +1°C; I —5 nmer; 2— 10 ner; 3-—25 aer; 4— 50 ner; 5 — 100 ger; 6 — 200 jer



BOTO oTKOca, NpHOAHKAACL K CBOeMY NpefejbHOMY (crtauvonapHomy) no-
Jomenno. [loso’KeHWe rpasHIBI TpPOMepP3aHHS  COIVIACHO  PelIeHHIO
H. C. Mouceesa cTalHOHApHON 3aJaul C OCpefHEHHHIMH 32 TOJ TeMIeparty-
paMH BOAH M BO3AyXa H306paeHO Ha pHC. 38 NyHKTHpOM.

K KoHUy pacyeTHOro nepucia B Tejle HH30BOro oTKoca ofpasyercs
MOIIHBII NPOMOpPOIKEHHHIH cJyoil. Brosp HopMmaln K NOBEpPXHOCTH HH30BOTO
OTKOCA Ha NOCTATOYHOM YyHaJkeHHH oT rpebHs mocie 100-nersero pacueTHoro
neprofa Ao ray6aasl 15—20 M OT nOBEpXHOCTH TeMNepaTypHoe rnoJe 6/H3Ko
K OAHOMEDHOMY,

Ha MOBEPXHOCTH HE30BOro OTKOCA H Fpeﬁﬂﬁ B TE€YCHHE roxa rnpoHCXOAAT
(ha30Bbie NEPeXOoNsl Ha TAYOHHY AeATeJabHOTO ciost. IIpoHcxoauT oTTaHBaHHe
JIOXKa BOJOXPAHWJMINA, TpHYeM IVIyGHHA TNpOTAHBAHHA MPONOPUHOHAJLHA

¥t. 3a 100 ser noxe npoTansaer npubansuteasHo Ha 20 M. CoryacHo pac-
yeTy NMpOTaHBaHHe NPOJOMKaeTcs ¥ nocie 100 Jyer.

®a3oBHIl nepexof HAET TaKXKe BAOJAb CTHKa TaJof IJIOTHHH C Mep3-
JIbIM OCHOBaHHEM.

Bpemsi BHIXOZA TEMIEpAaTYPHOrO MOJA NAaHHON NJOTHHH Ha KBas3HCTa-
HHOHADHH peXXHM, COIVIacHO pacuety, — mopsizka 100 mer.

6) Ilaotnna ¢ otkocamu 1:4, mepaanifi sapnant. Havaasnele pannne:
to=-~1°C B TeJe MAOTHHH, OCTaJibHBle AaHHHE Te XKe, YT0 M B NpPeXBIAY-
weft 3apave. [IpoxomxarensnocTs pacuernoro nepsosa 100 ser. Temmepa-
TYpHHIE MOJIf, NOJYYeHHBle B pacueTe, NMOKasaHs Ha puc. 39. Kaprmna mpo-
JBHIKEHHs I'DaHHIE OTTAHBAHNS H300paxena Ha puc. 40

B sroft 2ajage B OTJAHuHe OT NMpeAbIAYLIeHi HAET OTTaHBAHHE TeJa IJIO-
THHBEl CO CTODOHBI BepxoBOf rpand. ['pasnua oTTaMBaHHs InepeMemaercs
B riyGb Tesa IJIOTHHHI, OCTaBasich B OCHOBHOM NapaJlesIbHOR BePXOBOMY
otkocy. B Teuenue nepesix 50—100 jer, corsacHo pacuery, riyGHHa mpo-

Tausanus nponopuuonadsia Jr. K 100—200 rogaM npoHCXoaMT cTaGHaH3a-
IHA TPAHUIE NPOTAHBAHHS B TeJsie NJOTHHHL.

C HH30BOfl CTOPOHH NpOMEp3aHHe HAET ropasfo OGHCTpee H HHTEHCHB-
Hee, yeM B NpeAHAyHieRr 3ajgade IJs TAJNOro BapHaHTa. B Mep3sJsofi wacTH
TeMmepaTypHoe IoJie CKJIaAHBaeTcs B TedeHHe nepBHX 10 JjeT B B AaJjibHeN-
meM cyabo H3MEHseTCs.

K xonumy pacuetHOro mepHoja TeMIepaTypHoe IioJle NpuGanxaercs
K TOMY, KOTOpoe 06pa3oBaJjoch B mpeluiayme 3afave. TemnepatypHoe moJie
yepes GoJbIIOA NMPOMEXKYTOK BpeMeH: (mopsaxa 100 Jjer) He 3aBHCHT OT
HaYaJbHbIX YCJOBHI.

B) Ilnoruna c otkocamu 1 : 6, Tanuf Bapnant. HavaibHee u rpaHuvHbe
YCIOBHSL Takue Ke, Kak B 3ajave 3a. Pacuernniii nepuon 100 zer. Ilpoasn-
JKeHHEe HYJeBOH H30TePMbI OKas3aHO Ha pHC. 41.

PesynbraThl pacuera B HeJIOM aHAJOTHYHH pe3yJAbTaraM I 3a.

r) IInoruna ¢ orxocamu 1 :6, mepainiii BapuanT. HauajbHeie u rpa-
HHYHHE YCJIOBHA, KaK B 3afave 36. IlpomsrxKeHne HYyJieBOA H30TepMbI —
Ha puc. 42.

PesyJabraTsl pacueTa aHaJOrHYHBI pesyJabrartaM 1. 36.

n) Inoruna ¢ otkocamu 1:2, ranbiit sapuant. Havanenublie u rpanny-
HBle ycJoBusl OJH3KH K TeM, KOTOpHle paccMaTpHBajHch B 3amave 3a. [Ipo-
HOJIKHTENbHOCTE pacuernoro nepuofa 100 aer. [Tepensuxkenre HyneBo# u30-
TepMH B TeJe IJIOTHHH NOKa3aHo Ha puc. 43.

Ha ocroBan#H npHBeZeHHHIX pe3yJbTaTOB PAacyeTOB MOXKHO CHeJaTh
BBIBOJ, 4YTO NpPEABApPHTEJ]BHO IPOMOPOXKEHHAs IJIOTHHA 3HAYHTEJIBHO neJie-
coo6pasHell, TaK Kak MOXKeT Cpasy XKe I0cje BO3BeACHHS BOCHPHHATL AaB-
JIeHHe BOAH BOJAOXPaHMJHIIA. B paBHEIX YCHIOBHSIX 06a BapHaHTa INIOTHH
GYAYT TOJNBKO B CTAUHOHADHHX YCJOBHSAX, T. €. NPAKTHYECKH, COTJIACHO pac-
veramM, uepe3 50-—100 sieT nocsie BO3BeHEHH.
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Puc. 39. MsMenenne Bo BpeMeHH TEMNEPATYPHOrO NoOJIi B Mep3JOH 3eMJsSHOH mnJoTHHE ¢ oTKocamu 1 :4
fragrp= —1°C; a — 5 ner; 6 — 10 ner; 6 — 25 qner; 2 — 50 sger; 0 — 100 ner
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Puc. 40. ITpoasukenue rpaunisl $asoBoro nepexoia B Mep3Joil 3eMJISHOH naoTHHe ¢ oTKocaMu | : 4
tuan.rp= —1° C; [ — 5 aer; 2 — 10 ger; 3 — 25 ner; 4 — 50 qet; 5 — 100 qet
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Puc. 41. Tlpoasuxkenue rpannis $pasoBoro nepexoja B Tagoi 3eMJSHON MJOTHHe ¢ 0TKocaMu 1 : 6
tmawrp = +1°C; [ — 5 ner; 2 — 10 net; 3 — 25 aer; 4 — 50 aer; 5 — 100 ner
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Puc. 42. Ilpoasu:kenHne rpaHuus ¢aso-
BOTO mepexoja B Mepajoi 3eMJSHOMH
IJIOTHHE ¢ oTKocaMu 1 : 6

fuaw.rp= —1°C; [ — 5 ner; 2 — 0 Jner;
3~ 25 ner; 4 — 50 ger; § — 100 ;er

Puc. 43. IIponBuxenue rpanuusl (aso-
BOTO Hepexofa B TaJoOH 3eMJsSHON IIIO-
THHE ¢ OoTKocaMmu 1 : 2

frag.rp= +1°C; [ - 5 jer; £ — 10 ner;
3 — 25 ner; 4 — 100 ner



Kﬂ ———— N
1,0 0 = e‘r‘o\ —

\ ]
09 Xg L '8
i
|

/

07 R

" TR L
s

0% * [

03 i
P 20 30 40 50 60 70 60 90 100 10 dzo B0 740 7507

Puc. 44. Onpepencune gennyurnl Ko ajast TajbiX NJIOTHH

Ko0=0,398 npu 3asoxeHHH oTkocoB I:4 no pewenusm H. C. Mouceesa 145 crausHo-
HapHBIX YCAOBHA
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Puc. 45. Onpenenenne sennunnnl Ko J1s MEpP3ablX IVIOTHH

Ko=0,398 npu 3anoxkeHHH orxocos I:4 no pcwenunsm M. C. MouceeBa Aans cTauHo-
HAPHBIX YCJHOBHH

Ha puc. 44, 45 Ha ocHOBaHHH pacueToB AJjs OJHOPOAHEIX MJIOTHH C OT-
KocamMu 1:4, 1:6 nocrpoenn rpadHKH HM3MeHeHHsi BO BpeMeHH BeJIHIHHE
Ky, siBasionieficss OTHOIIEHHEM LIHPHHBI TaJOH 30HBI 10 OCHOBAHHIO IJIOTH-
Hul [/ K NOJIHOH IHDHHE IVIOTHHH B.

Paccroanne [ oT BepXOBOro OTKOCA MJOTHHH MO OCHOBAHHIO O TPaHH-
B! TaJsol H Mep3Jioll 301 HaXoAuTca 1o dopmyae

Z:KQB.
105



IMPUJIOJKEHHE 5

NPHBJWKEHHASI OLLEHKA NMPOYHOCTH
MEP3JIOTHOR 3ABEChHI
B HAYAJIbHbLIA NMEPHOJ, 3KCIUIYATAILHH

[Ipy npoeKTHPOBAHHH Mep3JO/l IJIOTHHH CJeYeT YYHTHIBATH, UTO NpO-
Mep3aHHe HH30BOTO KJIHHA 3a CUeT eCTeCTBEHHOIO OXJaXKIAeHHs NOBEPXHOCTH
HH30BOTO OTKOCZ M GOKOBOH XOJMOACOTAA4YH OT Mep3JOTHOH 3aBeCH MOXKeT
NPONOJIKATLCA HECKOJBKO JieT (He MeHee 3—4), eC/m npH OTCHIOKe IPYHTA
He OCYIIeCTBJSETCH ero nocJoiiHoe NPOMOpaKHBaHHE.

liluprna npoMopoKeHHOro sAApa Mep3JOd IJVIOTHHHB AOJDKHA OHITH MO-
CTaToyHOH AJ18 oGecneyeHHs YCTOAUMBOCTH COOPYXKEHHSI NpDH 3anoJHEHHH
BOJOXPAHHJHINA 10 NOJIHOIO MPOMEP3aHUs HH3OBOH YNOPHOH NPH3MH.

HOT

7

Puc. 46. Pacyersan cxema AJisi onpelelieHHs] IPOYHOCTH MEP3JOTHOH 3aBecHl

Pacuetnyio oueHky oOlefi YCTORYHBOCTH 3eMJISIHON IIOTHHBL C Mep3-
JILIM SI[POM peKOMEHAYeTcsl BHIIOJIHATH HO NPHOMKEHHOH cXxeMe IJIOCKOTo
capura (puc. 46) npH cieAYIOINNX YIPONIEHHNAX:

HIHPHHA Mep3Joro sjpa b MOCTOSHHA NO BBHICOTE TIOTHHH

TaJbi FPYHT, YJIOXKEHHHI B TeJO HH30BOH IPH3MBI, K MOMEHTY NPOMO-
paXXHBaHHA SApa A0 IUHPHHHM b cOXpaHsieT NOJOXHTEJbHYIO TeMmepaTtypy
B 3HAUHTEJBHON 4acTH cBOero oGbema;

B OCHOBAHHM TaJOff 30HB HH30BOM IIPH3MBI 32 CUET ee TEeIJIoCOAepXa-
HHf NPOHCXOJHT OTTaHBaHHWe JIBAHCTOrO BEYHOMEp3JIOro TpyHTa Ha IJy-
6uny hq.u.;

OTTaHBAIOUIMI] JibAOHACHILEHHbIl TPYHT OCHOBAHHSI HH30BOH NPH3MH, Ha-
XOAfCh B NepeyBJaXKKeHHOM CCCTOSHHM, 0O0JafaeT HPAKTHYECKH HYJEBOH
COIPOTHBAAEMOCTBIO CABHIY;

NOJ BJHSAHHEM TelJa BONXOXPAHMJHIIA HJH NPH Pa3BHTHH TaJHKa B
CTPOHTEJIbHBI MEPHOA K MOMEHTY AOCTHXKEHHs SAPOM LIHDHHH b B ocHOBa-
HHH BEPXOBOTO KJIHHA NPOHCXOXHT OTTaHBaHHE JNBAHCTOrO FPYHTA.

Yron BHYTpEHHeTo TPeHHsi H ClieflVIeHHe OTTAaHBAIOMIETO0 IPYHTa OCHOBa-
HHf BCHeJCTBHe HX MaJbiX 3HayeHHA B NpPHOJH)XeHHOM pacyere IpPHHH-
MaIOTCSl paBHBIMH HYJIO,

IIPH OTCHINKE BEPXOBOTO KJIWHA H3 TaJHX YMJIOTHEHHBIX rpyHTOB GOKO-
BOE [laBJ/IeHHE TPYHTa Ha BEPTHKAJbHYIO NOBEPXHOCTb Mep3JIOro siipa MOXKeT
ObITb NPHHATO DABHBIM HYJIO, TaK Kak TEIVIOBas ocajKa OTTaHBAIOIIEro
OCHOBaHHSl CONpPOBOZXKJAETCH MOABJEHHEM DacTATHBAOUIMX HANpsXeHHI
H OCaNOYHHX TPeHIdH Ha KOHTaKTe TPYHTa BepXOBOrO KJHHa € HamopHOU
rpaHbio aipa;
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seime orMerkd HIIT sapo He HenbiTHBaeT GokoBOro AaBlleHHR €O CTO-
POHBI Mep3JIOTO CJIos IFPYHTa Ha rpe0He;

OpH BO3BEACHHH BEPXOBOH NPHIMbI H3 CTPYKTYPHO HEYCTOHUHBHIX HpH
OTTaMBaHHH MEP3JILIX IPYHTOE B pacueTe cjefyeT YYHTHBaTb GOKOBOe NaB-
JiefiHe TepeyBJIaXXHEHHOH TPYHTOBOM Macchl C HYJIEBBIMH 3HaueHHSIMH yrJa
BHYTPEHHETO TPEHHSI U CIEIICHHS;

TOA HeHACTBHEM THAPOCTATHYECKOrOo AaBJeHHS BUAH H 60OKOBOro HabJie-
HHSL B3BEIEHHOTO IDYHTa BepPXOBOii NMPH3MH BO3MOXKEH CHBHI SIiPa B HEKO-
TOPOH MJOCKOCTH S—S5;

TJAOCKOCTh S—§ PAacHoJaraercs Ha TaKOH KDUTHUYeCKOA rayGuHe K,
AJIsT KOTOPOf 3HAYeHHH QPorr, Cory OTTAHRAIONIErO CJIOS MOTYT GBITH NMPHHA-
Thl PABHBIMH HYJIO;

He o0/ajiast cliensieHHeM C OCHOBaHHeM BCJ/IE[CTBHE paBeHCTBa HYJIO 3Ha-
4eHHA Qorr, Corr B KOHTAKTHOM CJIOe OTTaHBAIOUIEro rpyHTa MOJOMIBLI,
HH30Basi yNopHas NpeE3Ma A0 MOJHOTO CBOEro NpOMEepP3aHHs He YUYacTBYer
B CONPOTHBJICHHH CHBHTAlOLHM YCHJMAM — GOKOBOMY JaBJieHHIO TpYHTa
BEPXOBOA NPU3IMBI H THAPOCTATHUECKOMY NaBJEHHIO BOJMI;

CONPOTHBJIEHHE MEp3JIOro IpPyHTa siApa CABHIY R¥.y; npHHHMaeTcs mno
Taé;rx. 7 ANs cpeAHell pacueTHON TeMIepaTyphl Mep3Jioil CTeHKM Ha rJyOH-
He fg.

[MpuGJMKeHHAsA OLEHKAa YCTOAYHBOCTH Mep3JOro sifpa Ha CABHI B IMIO-
CKOCTH §—-S, COOTBETCTBYIONIeHl nepHOAY HYJeBOH CONPOTHBISEMOCTH CABHTY
HH30BOH YHOPHO/ NPH3MBI, MOXeT GBITH BBHIIOJHEHA MO CASAYIOIHM (GopMy-
JaMm:

a) Ams cayuast OTCYTCTBHA GOKOBOIO JaBJIeHHS TPYHTa BePXOBOH yHOp-
HOM TIPH3MH

S L -
= 2(ymhs+RE)

6) nas cayuas OXHOBPEMEHHOTO BO3JAENCTBHA THAPOCTaTHYECKOTO AAB-
JleHHsa # GOKOBOIo AABJIEHHS OTTasBIIeli TPYHTOBOIN MacChl

g h§ ('Ynan -+ YB)
“ 2 (VM hs —i—R*é,I ’

(48)

(49)

TAe Yu — OOBEMHHIH Bec Mep3jioro rpyHta siipa, Kr/m%; y; -—— OOBeMHHIil
BeC BOAM, Kr/m3; As — rayGHHA BOXH, HACHUIAOUEHd BepXOBOH OTKOC, M;
Ysss — OOBEMHBII BeC B3BEHIEHHOIO I'DYHTa BepXOBOTO KJHEA; i, — BBICO-
Ta Mep3Jioro fipa HaA pacyeTHOR MJOCKOCTBIO ciBura s—s. IlpuBomsitcs
JBa NpHMepa pacueTa IO ONpeje/ieHHI0 MHHHMAJbHOH TOJLIHHEL

Hpumep.

HeoGxomuMo onpeneinT MHHHMAJbLHYIO HIHDHHY MEp3Joro sipa, BoC-
TPHHHMAIOMIET0 HANOp BOAH NHOC/E CMHKAHHS MEP3JOTHHX LHJHHIPOB, HO
[0 NMpOMep3aHus HH30BOH YIIOPHOH NPH3MbI MJIOTHHHL.

Ilpu pacyere nmpHMHATA NOJOXKHTEJbHAs TeMIlepaTypa TPYHTa HH30BOi
IPH3MH NJOTHHH H OTCYTCTBYET CONPOTHBJAEMOCTh TPYHTOB B IVIOCKOCTH
npeAno iaraeMoro casura (puc. 46).

Hano:
hs =30 M;
hs — BHICOT2 yacTH AApa, BOCHPHHHMAIOIIel AABJeHHe BOAL H IPYH-
Ta CO CTOPOHH BepxHero 6beda, 25 M;
Ysss. ——-061aen}maax Macca B3BELICHHOTO TDPYHTa BepXoBOH NPH3Mb
1,1 /M3
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yu — o6beMHas Macca Mepanoro rpyHra sppa naorthHau 1,84 1/m3;
ys — oObeMHas Macca BoAu 1 T/m%;
R — conmpoTHBJIeHHE MEP3JIOTO IpYHTa cABHTY 25 T/M%
IIpu oTCyTCTBHH GOKOBOTO JIaBJIEHHS TPYHTa BEDXOBO#l YNOPHON NPHSMH
L 1.2,5%

> =
2 (v hs+Rey 2(1,84-304-25)

b =3,9 M.

TIpu oaHoBpeMeHHOM BO3AEHCTBHH THIPOCTaTHUECKOTO AaBJeHHs M GoKo-
BOTO A4BJIEHHs] TPYHTOROIT MaccHl

hg(Psas+¥s)  2,5%(1,141)
2(vmhs +RE)  2(1,84-30 4 25)

. ::8,16 M.

MPUJIO)KEHHE 6

BOPbBA C PASPYLIEHHEM JIbAUCTHIX BEPETOB
BONOXPAHHJIHIIA

Ilpn cTpOHTENbCTBE BOJOXPAHHJMIL B PeUHBHX [NOJNHHAX, CIOMKEHHBIX
PHIXJIBIME JIbAOHACHIICHHBIMH TIOPOAAMH C BKJIOYEHHAMH NOA3EMHHIX JbAOB
M NPH3HAKAMH HX €CTECTBEHHOTO BHITAUBAHMA, HEOGXOAHMO BHIMOJHEHHE
KOMIJIEKCA2 MepONpUATHH, NPeNOTBPalllalOlHX HX JaJibHefillee BHTaHBAHHE
H paspyileHHe Geperos B 30HaX BPE3KH INIOTHHH B GOpTa AOJHHH H BOJH3H
CYILECTBYIOLWIMX COOPYIKEeHHII.

HureHcHBHOCTh OTTaHBaHHA OGHAXEHHHX KJHHOBHAHBIX H HPYTHX INOA-
3eMHbIX JIeASHHIX TeJ INPEBOCXOAHT HHTEHCHBHOCTb OTTaHBaHHA BMENalo-
Iero WX rpyHTa. B otimune oT rpynTta Tammee noA BOAOR JeAfHOEe TeJO
He CO3MaeT HH TelVIOH30JIAHOHHOTO, HH CBETOBOTO 3KPaHAa HAaJ MeEp3JIbIMH
rpyntaMu Joxa. HeGosbliHe BOZOEMBI B CYDOBHIX YC/IOBHSAX apKTHUECKOA
TYHAPH HaKalMBalOT 3a Jero GoJible Temsa, yeM TepSlOT 3a 3HMY; HauH-
Hasg ¢ raAy6unsl 1,4—1,6 M, .1eTHee oTranBaHHe JHA MpeBbLILIAET ero 3HMHee
poMep3aHue, yCHAHBaeTcd OOIUE TPOrpPeB Mep3JOTH H HauHHAeTCs Npo-
rpecCHpyiolilee pasBHTHe TaJHKa B COYETaHHH C OTTAHBAHHEM H PasMBIBOM
JILAHCTHIX Geperos.

C yBemnyeHHeM 3epKaJa BOJOXPaHMWJHINA mnepepaboTKa ero Geperos
Pe3KO YCKOPSIETCS 3a CueT YCHJEHHS BOJHOBOTO BosfeficTBHS. BoJmm mo-
CTOSIHHO CMBIBAIOT OTTAXBIUHA IPYHT, OOGHaK3OTCA JAbAW B GeperosoM
o6priBe, Geper IOATaKBAaeT M Ha YPOBHe BOAH Tojpesaercsi IAyGOKHMH
(zo 7—10 ™) nmwmamu. O6pymenHbe GJOKH MepsJioro IPyHTa, KOCTHralo-
mue 0,5—0,7 kM B JJHRY, Yepe3 OAWH-ABA MeCsHIla NOJHOCTBIO paSMBIBAIOTCH.
Bricokuit u HauGoJee mOABepXKEHHHIl TepMOaGpasHH JbJOHACHIIECHHBIIH
Geper HenpepHIBHO 0TCTYHAeT €O CKOpocThio no 10 m/rox (B OTAETBHHX
CJyyasix 3Ta BeJHUMHA MOXer gocturath 15—20 M/rog no Bcemy Inep-
MeTpy).

Tenso3alUTHELT CJI0M, PHOCTAHABJAKBAIOUIHE Npoliecc nepepaboTKu Ge-
peroB H CKBO3HOE NPOTAHBAHHE KPYNHHIX JeAAHBX BKIIOueHHd B Oepero-
BBHIX NPHMHIKAHHSX NVIOTHH, MOXeT OHITh CO3JAaH IBYMS CHOCOGaMH:

a) myTeM OTCHINKH, YIVIOTHEHHS H 3au[HTRI OT Pa3MHBa cjos ciabo-
(HABTPYIOLIEr0 TPYHTA, ABJASIONIErocs OXHOBPEMEHHO NMPOTHBOMHILTPALHOH-
HBIM 3KPAaHOM;
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6) nyrem Bpemennont (1—2 roma) skenayaranmu BomoXpaHHJHmIA ¢ HO-
BHILIEHHEIMH OTMETKaMH YDOBHSl MO CPaBHEHHIO C HOPMAJIbHBIM MOANOPHBIM
ypoBHeM. B atom ciyuae nociie oTTauBaH#s JbA0B, nepepaloTKH HauaJbHOI
6eperoBofi JIHHAH W YNJIOTHEHHS TPYHTOB MO NepAMETpPYy BOXOXDaHHJHINA
obGpasyercs WJeH( TaJbX I'PYHTOB, YCTOHUHBEIX K AEHCTBHIO BOABI H 3allH-
LIAIOIMX JbAHCTHIA Geper OT AaJjibHeAIllero MPOTAHBAHHA M pa3pyIIeHHS.

Orchinannblii HAH OOGpa3OBAaHHBLII NyTeM €CTECTBEHHOIO OTTAHBAHHA
TenJIO3alUTHBIA C¢JI0H MOXeT OHTH 3aI{HILEH OT BOJHOBOTO PaspyLIeHHS OT-
CHIMKOA CKeJeTHOro TPYHTa H KaMmeHHoi mnpurpyskoi. Ilpm sTom caemyer
YYHTHIBATh H pa3pyliarciiee BO3AeHCTBHe JIeASHHX MOJEH.

VkpenJienne JbJOHACHINEHHHX GeperoB IJINTAMH HJH KAMEHHOH Ha-
6pocKofi 6e3 yCTPOHCTBA TeNJIOH3OJHPYIOLIETO TI'PYHTOBOrO cJjosi Hesddex-
THBHO. [lag ycrpoiicTBa Takoii TeNJOH3OJALHH MOTYT ObITh HCHOJNL30OBAHH
MaJOBJaXHBE Tajbie TPYHTLI, 3aJieraioliie B JIOXKe MEJKOBOAHBIX MOJIOABIX
TePMOKapCTOBHIX 0O3ep, NpeABAapHTE/IbHO OCYIIEHHBIX € MOMOLIbIO HpOCTedi-
LIMX OTBOJHBIX KaiaB, H JAPYTHe TPYHTHI, cojepikalllHe JOCTaTOuYHOe (He
menee 20%) kosmuecTBO MesikoseMa (wactHh d<2 MM).

OrcTynanne NOABOMHOrO JbJOHACHINEHHOTO YCTyna GeperoBoro CKJOH2
NpH YCJOBHH, YTO OTTASBIIMI IPYHT AOCTATOYHO OLICTPO ONJbIBaeT H ¢aaGo
BJHSIET HA TeINIOOOMeH MeXAY CTeHKOR Mep3Joro rpyHTa H BOJOH, MOXun
onpeAeAuTs no Gopmyse

_ C(.tl'f
= p*""‘W.O,g ’

rie L — Beanmunna oTcTynanas Oepera B npouecce OTTaHBaHHS M TepMmoaG-
Ppa3HH, HayMHAs C MOMEHTa 3aBeplIeHHs TeMJOBOH OCaZKH JOXa
BOLOXPAHHJHILA, NPH NOJHOM BHITAHBAaHHH MOA3EMHBIX JIBAOB ION.
HHM, M;

0 — cKpBlTag TemaoTa $a308B0ro  mepexofla BJAaXKHOTO TIPYHTA
(80 Thic. kxaa/m® =~ 320 M x/m3);

W — o6beMHas JIBAUCTOCTb Mep3JbiX Nopoj GeperoBOrc CKJOHA, BKJIO-
YAIOUHX K norpeGeHHble JbJbl, TOJMH €AHHHILb;

o — KO3 (}PHIHEHT TEIJIOOTAAYH NPH CBOOOAHON KOHBEKUHH BOJAB Y Bep-
THKaJbHOH  H30JHPOBAaHHOW  CBepXy JbAOTPYHTOBOS  CTCHKH,
KKaJa/M2XYerpan;

T — BpeMms, 4;

t, — cpenusis Temueparypa BoAH, ° C.

Mexannyeckoe (BOJIHOBOE) paspyllieHHe oTTauBawomlero Gepera dopmy-

goii (50) He yuuThIBaeTCH.

B03MOXHOCTb HEOTPAaHHYEHHOTO TepMOabpa3HOHHOTO OTCTYNAHHSA JbJO-

Hachiiensoro Gepera (pHc. 47) ompeneasiercs no gopMyJae

Hpasp <h—nh, (51)

(50)

rie Hypasp — BHICOTA JibAHCTOrO Oepera Hal YpPOBHEM BOJAHI;
h — MOIHOCTb CJIOSI TPYHTA, BMEIAIONIEro JbJh;
7} — OTHOCHTEJIbHAs BHICOTZ 3TOTO CJOs NOCJE BHITAHBAaHHA JibAA.
I'lpn nanvyHH B pafioHe CTPOHTENbCTBA MJVIOTHHH TEPMOKAPCTOBHIX O3ep
BO3MOXHOCTh CTAaOHJH3aLHH BHICOKOJLAHCTOro Oepera npu 06GpasOBaHHH
Boaoxpaunanma (puc. 48) onpenesnsiercs no gopmyJe

_ _h—(H+h)
=7 (53)
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Puc. 47. Cxema HenpepuiBHO paspylraioulerocs o6epera ¢ BKJIOYEHHAMM
MOINHEIX TTOrpeCeHHbLIX AbA0B

I — CHABHO NPoCafoOUHBE HAOBATHIE TPYHTHM ¢ BKJIOYEHHAMH UHCTOIO Jbla; 2 — Ma-
AQJABAHCTHE BEeYHOMEpP3Jble IPYHTH; J — OTTAasiBIIHE MAaJONPOCaAOuYHble TPYHTH; 4 —
TPYHTHI JAEATEABHOrO CJOSH; § — OTACKEHHS IPYHTA MOCJe BRITAHBAHMA JEAAHLIX BKJIO-
yeHn#t; § — rpanuna BewHON Mep3NOTH; 7 -— OPHEHTHPOBOUHLII KOHTYD OTCBIIKH, He-
oOxonnumolt pas sawmuThl Gepera oT paspyulcHHN
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Puc. 48. Cxema ¢opmupoBarnsi cTaGuabHOro Oepera BOAOXPaHHJIHLILA
B paHOHAaX pas3BHTHA MOIIHBIX NOrpeGeHHLIX JbJ0B (0GO3HayeHHs Te ¥Ke,
YTO Ha pHC. 47)
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Puc. 49. Cxema K pacuery npoasmkeHHs L ypesa Boasl A0 craGHJBHOTO
noJioKeHHs1 Oepera BOJOXPaHHJIHILA NPH NOJOWIBE CJOS TpyHTa C JIEASIHBI-
MH BKJIOUCHHAMH, HaKJOHEHHOH NOJ YIJIOM K FODH3OHTY

I — HaYalpHOE OYepTaHHe Gepera

rae ho— ray6uHa TepMOKapCTOBOIO 03€pa-aHaJjora;
H — nipeBhilleHyie [10BEPXHOCTH TPYHTA, BMeINAIONIero JbAb, Haj mo-

BEPXHOCTBIO BOJBI B 3TOM O3€pe.
HeorpanuuesHo oTcTynmaiolMil JbIOBMelalomuii Geper MoxKer OHITb
3amHileH OT TepMoabpa3suy CJA0OeM FPYHTa ¢ MHHHMAJBHOA BLICOTOH

hoam=h—H—nh, (54)

NOKa3aHHHIM NYHKTMPOM Ha pHcC. 47.

Ot pasMHBa BCAe[ACTBHe H3MeHeHHH YpPOBHS BOAH H BOJHEHHS B BOJO-
XpaHHJHOIe 3TOT CJOA AoJiKeH OBITh 3alfHIieH oOpaTHHIM (HJALTPOM H 3a-
IATHHIM CJI0eM KPYNHOOGJOMOYHOTO TPYHTAa C YUeTOM BO3MOXHOTO HaBaja
JeAAHBIX TOJIeH. :

Ilpu paspymenuu Oepera 1o cxeme puc. 49 MaKkcHMaJjabHas BeJHUYHHA
otctynanusa Oepera L moxer GoITh onpefedena no bopmyie

h—-Ho—T}h
=, 55
te ¥ (55)

rie Hy,— HauyaibHOe NpeBHIIeHHe JbIHCTOro Gepera mag HIIT, m;
Y — yroJ Hak/JOHA NOJAOUIBB CJIOS I'DYHTA, BMellaloniero morpeGeHHkle

JbIBL.
[Iponpuxkenne ypesa BoAbl B CTOPOHY TaKOro Gepera MoXeT OHITH OCTa-
HOBJIGHO OTCBHINKON 3alUlHTHOTO CJOA ellle A0 HACTYMJIeHHA pPaBHOBECHOTO

COCTOAHHA.
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MPHUJ/IO)XEHHE 7

BOPbBA C NMYYEHHEM
H MOPO3OBONHDBIM TPELHHHOOBPASOBAHHEM

Ilpu npoekTHpOBaHHH MJOTHH B paionax Kpafinero Cesepa peKOMeH-
AyeTcs YUHTHIBATH CACAYIOIIHE ONAacHble MPOSiBJACHHS MOPO3HOTO IIYYEHHS:

a) nyuyeHHe CBSI3HBIX IPYHTOB IPH IPOMEP33HHM B XOJle NOCJTORHOH
3UMHell YKJanKH;

6) myueHHe B TpejielaX Ce30HHOOTTAHBAIOUIEro cJjosi Ha rpe6He H OT-
KOCax NJIOTHHHI NPH MHOTOKPAaTHOM 3aMep3aHMH U OTTaHBaHHH B MepPHOZ
SKcyatanne (6Ge3 TenJIO3alMTHOIO CJAOA MJH IIPH HEAOCTATOUHOMN ero ToJ-
HiHue) ;

B) IydueHHe OCHOBAHHI NPH NPOH3BOACTBE paboT NO BO3BeJEHHIO IVIO-
Tmm)pr B IKCIIyaTaUHOHHB mepHoA (Y NOAOWIBE H INPHMBIKAHHI INIO-
THHH).

dddexTuBHOE CHHXKEHHE BPENHOTO BJHSHHS NYyuYeHHs NPH OAHOKPAaTHOM
MPOMOPAaXKHBAHHH TAaJOr0 CBA3HOTO TPYHTa B Npollecce 3HMHefi YKJIaJKH
B TENO IJIOTHHBI NOCTHraeTcsl NepeynJIOTHEHHeM rpPyHTa CBHIe MaKCHMaJb-
HOft cTaHAapTHON m/oTHOCTH. CJheyeT YYHTHIBATh, YTO NIPH MHOTOKDATHOM
npoMep3aHHH—OTTAHBAHHH 3a CYET NYyYeHHS NPOHCXOAHT NOCTeNeHHoe pas-
YIJIOTHEHHE W TiepeyBJa’KHeHHe IPYHTa, CHHJKAlollee ero MPOYHOCTb H BOJO-
ynophble cBoficTBa, HekoTopoe yMeHbllleHHe NMy4eHHSt AOCTHraeTCst HPU CHH-
JKeHHH Haua/JbHON BJAXHOCTH RO 3HayeHHH, OAHSKHX K TNpelesJy pPacKaTH-
Banus Wy, Haanune KpynmHOOGIOMOUYHBIX BKJIOYeHHR B Koamuectse 50% no
Becy cHuXaer nyuexse B. 1,6—2 pasa, XoTa OHO H He ofecneuHBaeT AOJTO-
BEYHOM MPOTHBONYYNHHOA craGuamsauud rpyHra. J[locratounHo 3¢dexTHB-
HBIM CPeNCTBOM CHHKEHHsI TIYYEHHS SIBJSIETCS NPHIPY3KAa H3 HEYuYHHHCTOTO
rpydra ToamH#oR A0 2,6—3 M (pekomerpauuu m. 546). B Tanmx miorHHax
LIS IpefOTBPallleHHs MyUeHHS B 30HE CE30HHOrO NMPOMepP3aHHA-—OTTaHBAHHS
MOXKeT OhiThb HCNOJIB30BAHO 3&COJEHHe TPYHTA Ha %[y TAYGHEBL STOH SOHH
coasmu NaCl, CaCl; u KCI. ITpoTuBonyusHHOe 3acCOJIeHHe SIBASiETCs AOCTa-
TOYHO YCTORUHBBIM MEpONPHATHEM, CPOK JeHACTBHS KOTODOro H3MepsieTcs
He meHee ueM 40—50 puxkaaMu 3aMep3aHHA—OTTAHBAHHI.

MoposoGofinble TpeuHHE 06pasyloTCs BCIeACTBHEe CHJBHOTO OXJaXAe-
HHS 3MMOH MOBEPXHOCTH MEp3JOre TPyHTa, H 00pasyloT CeTKy, OJH3KYIo
K NPSMOYTOJbHOM, ¢ PaccTOfiHMeM MeXJAy NPOTHBOIOJOXKHBIME TpeHuHa-
MH-CTOPOHaMH B npefeiax 5—25 m. bBJoks, orpasndedible TpPeEIIHHAMH,
OGHUYHO Ha3bBAIOT «NoJAHroHaMu». I'yiy6uHa MOpP0300OIiHON TpelHHEl MOXKeT
COCTaBAATh OT HECKOJBKHX AECATKOB CAHTHMETPOB 10 HECKOJbKHX METPOB.
Bo3MOKHOCTh 3apOXKJIeHHA MOP0300OHHON TpemHHK MoXKeT OHITh NpeicKa-
3aHa 110 KOMIJIEKCY XapakTepHCTHK BepxHero 1,5-mMeTpoBoro cJosi rpyHTa.
Mopo3o6oiinsle TPeIIHHB MOTYT BO3HHKATb B MEJKO3EPHHCTBIX IeCYaHBIX
H TJIMHHCTBIX TPYHTaX NpH onpefesieHHoll BiaxHoCTH, Ecim cymmapHas
(yibAMCTOCTh -+ He3aMep3liasi BOAA) BJIAXKHOCTh B NOBEPXHOCTHOM CJIoe Mac-
CHBA MeHbllle YTPOEHHON BJAXKHOCTH J060ro u3 0,2-MeTPOBHIX CJOEB BHYTPH
sepxuero 1,5-meTpoBoro cniosi, To obpasoBaiiie MOpO300OIHbIX TPEIHH BO3-
MOXHO TOJbKO C MoBepxHoCTH. Ecan e BJaXKHOCTH BepxHero cJ/os GoJibile
yTPOEHHO! BJAXHOCTH KaKO#-MHGO ¥3 BHYTPEHHHX mnpocioek 1,5-merpoBoro
CJI0Si TPYHTA, TO 3apoXKJeHHe MOPO30GONHOM TPEIUHH MOMXeT HPOH30ATH H
BHYTPH 3TOr0 CJost. OQTCHIKA TENMO3alKTIOre ¢ost TojmuHoRk 1,5 M u Go-
Jee u3 rpyHra ¢ GOJbIIHM COJepIKaHHeM KPYHmHHIX yactnn (d>>2 MM GoJiee
70%), HO He colepxKamuM nbleBaThIX vacTHn (d<<0,05 mMM) u GoJabuIOro
KOJHYeCTBa KPYNHHBIX MYCTOT HNPAKTHUECKH MCKJIIOUAET BO3MOMKHOCTbH 06paso-
BaHHs MOPO300OIHLIX TpellHH. BHNoNHeHHe peKOMeHAANHA mo 3auiHTe MJO-
THH OT MYJeHHs aBTOMATHYECKH 0GeCmeunBaeT 3alUHTY MX H OT 00pasoBaHHs
MOp030GOIIHBIX TPELIHH,
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