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Mpeaucnosne

"MeToNAYeCKHEe peKOMEHAANHE 0 TEMIOTeXHNYEeCKO MY
pacueTy Hachilei aBTOMOGHNABHBIX nNopor’ paspaboramu B
paspETHEe E nononHesre BCH 84-75 ¥ mpenmasHaweRH! MU
onpeleneHHs CpelHEeroaoBO#l TeMnepaTyphl K raAayGEAnl ce-
30HHOTO OTTaHBaEMS (NPOMEp3aHA#) I'PyNTOB B M&CHIIEX
B OCHOBAHHAX ABTOMOOHABLHBLIX NOpOT, FAyOHHLI OTTANB & ~
ged (TpoMep3aHHsa) B OONHOPONHOM TPYHTOBOM MAacCHBe H
B CIOHCTOR CHCTeMe Ha 1060fi MOMEHT BPeMeHN, BpeMe-
HE OTTaHBaHEE (npomepsapss) T'PYHTOBOTO C/OE ompene -
JIeHHO!l TO/UEHB E BPeMeHE CMLIKAHHS NpPOMEep3amero
Cnos C BEeYHOMEp3INbIME TPyHTaMH,

IIpr nopa6GoTke pekoMeHAANH! YYTeHH 3 amMeYaAHES
MAIU, BATT, HHHocHOBaHA H NOOA3EMHHIX COOPYXeHEH,
Cu6llHUHC, TEnponopHEE ® OpPYyTEX HAYyYHO—-BECCN €N OB a-
TeNbCKHEX H MPOEKTHHIX OpraHE3auHil,

“MeTonuueckEe peKOMeHNaNEn’ COCTABWIH KaHA, TeXH.
Hayk B.A.JJdassuios (CE6ATIH), mmxenepnt C.M.Kosnipesn
(Omckeit pmnman Colosnopumu), B.P,.Bpxesmnkmii OMckap-
TOOOP).

Bce saMeuaHEg B IpelOXeHHAS No HacTosmed pabore
npocsba HanpasnasTh Do aapecy: 143900 Mocxosckag o6,
Banawnxa-8, Coiosnopuur mim 644080 r.Omcx-80, I[Ipo-
cnext Mupa, 3, Omckuft dminan Colo3nOpHEE,



I. O6wme nonuxenus

1.1, JdeficTBylOmAME HOPMATHBHEIME NOKYMEHTAMH IIpH
IPOEKTHEPOBAHHE ABTOMOGHIBHEIX OOpPOT B pajioHax ¢ ce-
3OHHBIM NPOMEp3aHEeM T'PYHTOB PEKOMEHAyeTcs pac CHH-
THIBATH AOPOXHBIe KOHCTPYKNHHE Ha ofmee nyyeHHe, a B
palloHax C Ce30HHEIM OTTAHBAHHEM I'PYHTOB - Ha OCalKy.

1.2, CesogHOe npoMep3aHme IpelcTasiseTr cobo#t mpo-
Mep3aHHe TalbIX T'DYHTOB, HMeIOmEx CpenHio ronoBy o
TeMIepaTypy Buille HIH paBHylo 0 , Cjo#i cesoHHOTO Hpo -
Mep3aHdd INOACTHWIaeTCd HeMep3JIbIME I'DYETaMH; eTo MOIl-
HOCTL oOnpefengercd Temnoo60poTaMu,lIPORCXONSMEAME NPH
OoTpHOATeNbHHX TeMllepaTypax I'PyHTOB.

1.3. Ce30oHHOEe OTTaBmBaHEEe HpedcTapiageT cobo#f oTTaB-
BaHHEE Mep3JILX IPYHTOB, HMEIOMHX CpPefHI0I0 TOROBYIO
Temneparypy Bmxe 0 , Cioff ce30HHOTO OTTAHBAHHS INOA-
cTHlaeTcd BEYHOMEP3JILIME TI'pyHTamM: ¥ dopMEpyeTcdg 3a
cYeT TennooGopoTOB, HAYMHEX HPH IOJNOXHTENbLHBIX TeMIle—
paTypax I'pyHTOB.

1.4. B pafioEax C CypoBBIM KJIEMATOM, I'le EMeeT Meo-
TO Ce30HHOe NpoMep3aHEe H OTTAaHBaHHe I'PYHTOB,He BCeD-
na ynaercd chenaTb IpaBWILHEE BrIGOp Tpebyemoro Me-
ToHma pacdeTa AOPOxHEIX KOHCTPyKmE#t, 9T0 obGnhacHgercg
npexne BCero TeM, YTO B HacTogmee opeMd B CymecT™
BYIOMEX METOAHKAX HO HA3HAYEHHIO BBHICOTH! Hachne#f OT-
CYTCTRYeT OPOT'HO3 TeMIepaTypHOIO peXxuMa aBTOMOCH/IL-
HEIX OOpOT H HEX OCHOBAHHEH, KOTODHf# NO3BO/NgeT yCTaHAB-
JIABATH YCIIOBHe, XapakTepEayKilee Ce30HHOe IpoMep3a —
HHe HWIH OTTAHBAHHe T'PYHTOB,

Takoe ycnopme Moxer G6pThL HpeldCTABIEHO B BHAE

t§> 8 AR f$< 4,

roe t‘; -~ cpeldHerofosas TeMmneparypa T'PYHTOB Ha HO-
OOmMBE CESOHHO-NPOMEP3Amero” HNH Ce3OH —
HO~OTTAHBAKOMEro CloH, YC;



o
§ - temneparypa samepsaums rpysTta, C,

Ecnz Tt 8 , TO EMeeT MEeCTO Ce30HHOe IpoMepaa-
HHe T'PyHTOB, eClH tg < @# - Cce30HHOe OTTAaHBaA~
HEEe,

CnenoBaTenbHO, KpETepEeM BLiGOpa pacyeTHOro MeTOo-
na NOpOXHEIX KOHCTDYKIHJ Ha OcCalky WIH Iy4eHHe MOXeT
CIIYXHETb CpedHeronoBasi TeMIeparypa I'pyHTOB ITOA HOpOX-
HEIM IOKPLITHEM.

2. HasnaueHnne ucxopHbiX napameTpos

2.1. CpenHeronopyio Temneparypy NOBEPXHOCTH AOPOX-
HOT'O HOKPHITES T, YCTaHaBIHBalOT IO dopmyie

+
f” = fg A 2", s (1)
rae ©, - cpeameronosas TemmepaTypa BO3AyXa, ompe-
6 nengemas no CHall If-A.g-72, gc; '

A2‘1 - TeMIepaTypHas OONpaBKa, °C, NpAHEMAaeT C g
o r‘gadnmy pec.l B 38aBACEMOCTH OT MaTe-
pHAllA NOKDhLITHY H WEPOTHOI'O PAaCHOJIOXeHHAL
aBTOMOOHIBLHOK NOPOTH,
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Prc, 1. 3aBECEMOCTbL TemnepaTypHofi monpas-
KE OT IMEPOTHOrO PACMNO/IOXKEHHS aBTOMOGHIb-
HOfl NOPOT'H H MAaTepHAalna NMOKPHTEd: |- I'pa-
safl; 2 - acpanwroberon; 8§ ~ memenTOGeTOR



2.2, Tonosyio (dH3amueckywo) aMniIuTyOy xonebGaHmil Tem
neparyp Ha NOBEpPXHOCTH MOKPLITHI ﬂ,, OonpenensoT Mo
dopmyinie ﬂ

i 4+ Al
= —_— Y/ b
A n 2 (2)

roe ﬁ& - MEeTeOopoJIoTHYecKas aMINIHTYAa KolebaHHU

TeMmnepaTyp Bo3nyxa, °C,

s~ tmesf ftmin]

fmo,t ) t’l’uﬂ - CpelHeMeCd4yHaAd TeMIlieparypa cooT -
BeTCTBEHHO camMoro TeHIIOI"S H cCca-

MOT'0 XONIOAHOTO Mecslues, C;

Al‘,,- aMnnETyAEas nonpaska, °C, NpHHEMAeTCa
paBHO#: Mg T'paBHEAHOTO (UeGeHOYHOro ) Ho-

kpeiTEg 8,2, achanproberonsoro - 2,7, ne-
MenToberonHoro - 2,2,

2.3, Cpenxeronosyio TemnepaTypy TpPyHTOB ZLE HaXC—
agr no dopmyine

tp~ AL, (3)
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raoe t” - CpedHeronoBas TeMnepaTypa MOBEPXHOCTH, C;
At - TemneparypHag cOBHMka, C; YCTAHaBIHBa-
IoT_IIo T paguicy 1pnc.2 B 34BHCHMOCTH, orT
cpedHeroAoBofl Temiieparypnl, roaosoii (pu-

3uYyecKoil) aMnnATyObnl xonebanuit Temmepa-

TYpP HAa NMOBEPXHOCTH INOKPHITHA H Temiodusu-
4YeCKHX CBONCTB Cll0eB NOPOXHON , ONeXOsl,
I'PYHTOB uachid ® ocuopanmg, A L cromcroft
KOHCTPYKIUHH YCTaHaBJIKBAIOT MO CpelHeB3Be-

MeHHbLIM 3Ha4YeHHgM Tennod)naa YJeCKHX
CBOHACTB CJ/IO€B CHCTeMnl 'nopo)xﬁag onexna -
HackhIb - OCHOBAHHE ~ .

2.4. Orenngiomee BAHIHAE CHETOBOTO MOKpoBa A On~-
penensior no ¢opmyne B.A.Kynpssuesa

As _ 2N 7
p="z (1-¢ ) @)




roe ﬂ‘ ~ MeTeOpoJIOTHiecKas aMINIETyAa TemIllepaTyp-
HbIX xoneGanmi Bosayxa, °C;

— BBICOTA CHEroBOTO IOKPOBAa, M;

cH

Z
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Prc, 2, Homorpamma Qng onpenenesis BelEYNH
TeMNnepaTypHOR CABHXKE B C/10@ CE3OHHOTO OTTam
BanHa (npomepsanms)
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a - KQJIE9eCTBO TemnoTol, Kxain/m3;

1"(,, ~ COOTBETCTBEHHO Xx03ddr
DPOBORHOCTH MEpP3JOoro

Ta, KK&I/M.q.rpan

HeHT Tenno -
Tanoro)rpyH-



3nauenne Benuumnn (/ — € Keu 7-) B sa

TeMIepaTypo

MnorrHocTs| Kosbdanu - Bricora £  CHero

SETSETO| efF Toums
P/CMS’ BORHOCTH 0,1 0,2 0.3
Kew

0,075 0,0010 0,004 0,181 0,259
0,110 0,0015 0,081 0,155 | 0,224
0,150 0,0020 0,071 0,136 0,197
0,180 0,0025 0,084 0,123 0,178
0,225 0,0080 0,058 0,113 0,164
0,250 0,0035 0,054 0,105 0,153
0,300 0,0040 0,051 0,008 0,143
0,340 0,0045 0,048 0,083 0,138
0,380 0,0050 0,045 0,088 0,130
0,415 0,0055 0,043 0,084 0,124

[IpuMeuanune, Tabnuna B3ATa B3 "MeETONHKE KOM
reonoradeckoit cremxzE macmrabos 1:200000 = 1:500000%

2.5. BricoTy cHeroporo mokpopa Z Ha 3IeMEHTAax
HacCblIX NPUHEMAIOT DABHON BLICOTE CHEroBOT'O IOKpPOBa
HA& eCTeCTBeHHOH OTKpmiTO#f mnomanke B pafioHe cTpoH-
TenbctTBa aoporg mo CHall 11-A.6-72,

2,6. KonruectBo TemnoTs! (al3’oOBHIX IepeXxOoNoB BOAH
B I'pyHTe Qq, ONpenengioT MO BLIPAXEHHIO

(W - WHS) ,
100

2o = 807, (5)

Tabnarua 1

BHCHMOCTH OT BHICOTHI, IUIOTHOCTH H koabpdmmmenTa
IPOBOAHOCTE CHETOBOT'O NOXKpPOBA

BOT'O NMOKpORBA&, M

0,4 0,5 0,8 0,7 0,8 0,8 1,0

0,320 | 0,328 | 0,451 | 0,503 | 0,551 | 0,597 | 0,832
0,288 | 0,345 | 0,400 | 0,447 | 0,491 | 0,482 | 0,572
0,258 | 0,808 | 0,855 | 0,400 | 0,442 {0,482 | 0,518
0,230 | 0,279 | 0,324 | 0,387 | 0,407 | 0,445 | 0,480
0,213 | 0,259 | 0,302 | 0,343 | 0,381 | 0,416 | 0,450
0,198 | 0,242 | 0,282 | 0,321 | 0,357 | 0392 | 0,425
0,188 | 0,227 | 0,267 | 0,308 | 0,338 |0,371 | 0,408
0,178 | 0,216 | 0,254 | 0,289 | 0,323 |0,356 | 0,388
0,169 | 0,208 | 0,242 | 0,277 | 0,309 {0,341 | 0,371

0,181 0,197 | 0,232 | 0,265 | 0,297 0,327l 0,358

NeKCHOH Mep3IOTHO-THAPOTeNIOTHIeCKOl B HHeHepHO ~
(Kynpasues B.A. 7 np, Hap-po MI'Y,1870).

3
roe lx =~ obveMHHIt Bec CkelleTa I'pyHTa, KI'/M ;
~ Becopad BIIAXHOCTL, %;
Wus - xonmsectso HesaMmepsapome# Bonrl, %.

2.7. KonauecTBO He3aMepaawmeli BOAH Wua Haxo-—
ngT no rpacl;nxy(pnc. 3) npe cpease#t 3mMHell TeMmepaType
TpyHTa suas » KOTOPYIO ompedensior mno ¢opmyne

t? o« (t - 1), @)

3um
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Tennopuarueck@e XapaKTEPHCTHKH MaTepHANlOB

Tabnena 2

(ro BCH 84-82)
Bnax-| O6pem-|Bnax~ |Ynenvraa ten-| Kosbpummenr
HOCTBb | HEIf HOCTE |moemxocTb (G, | Tennonpomon-
Marepran Bec T, HOCTH f
W, % kr/m> | kr/v®  |kxan/m®. rpan.| kxamwm. a.rpan
[ Coe Ar Am
Lemento6etron 2,5 2200 54 423 396 1,15 1,22
Acdanproberon 0,0 2340 0 491 491 1,09 -
I'pynrome6enounas 18,0 2110 249 875 555 1,02 ] 1,45
cMech 20,2 2240 378 805 615 1,10 1,54
I'pyurorpapuiinas 9,3 1915 163 595 535 1,08 1,54
cMech 10,0 1930 175 615 543 1,24 1,75
Fanwka(mebens):
C HecKoMm 10,0 2040 160 812 510 1,93 1 2,90
;82020008 10,0 2040 160 812 510 2,00 | 3,00
IMecok rpapenucTuit 5,1 2105 103 483 410 0,75 1,05
5,9 2117 117 476 419 0,79 1,11
6,8 2132 132 492 426 0,88 1,28
Mox, yIJIOTHeHHBI} 84 450 243 398 207 0,35 | 0,49
HCKYCCTBEHHO 700 617 333 562 290 0,44 0,86
Mox, ynnoTHeHHbI} 233 256 123 202 112 0,32 | 0,45
MAaccoil Hacpg 204 308 158 249 185 0,34 0,48
333 338 179 279 151 0,39 0,65
Topd (charuossit u 219 810 389 875 | 400 0,42 | 0,72
charnopo-nywnuensi )|,
ynnoTHensH# Maccof 356 966 565 800 496 0,48 0,84
HaChINK 396 1100 5956 965 545 0,65 1,10




Tabnuua 3

[

PacyeTHble 3Hayenusa 'relmodmauqecxnx Xap3KTepHCTHK
TallblX # Mep3J/IbIX TPYHTOB

O6bem- Cymmap- Koapbuunent TennonpoponHocTd rpyHTa B O6bpeMHag Ten-
Had Had KKai/M. 4 .rpan Jlloe%:l‘(gc'rb
MaccaJ ?g;;x;lgc'rb Hecxn Cynecn oY —— pY '3
Tond nbnm ohu— TARHbI KKan/mM~. rpan
HAL 11 r jl -~ ilr -ﬂ ~ ﬂ T ﬂ M cT cM
1,2 0,05 0,4 0,52 - - - - 289 260
0,10 0,62| 0,79 0,38 0,45 - - 320 270
0,05 0,57 | 0,69 - - - - 330 300
0,10 0,87 | 1,08 0,52 0,89 0,44 0,68 370 315
1,4 0,15 1,00 | 1,25 0,71 0,88 0,56 0,84 410 330
0,20 - - 0,84| 1,05| 0,85 0,94 450 | 345
0,25 - - 0,92 1,16 0,72 1,00 490 360
0,05 0,75 | 0,91 - - - - 380 340
1.8 0,10 1,06 | 1,35 - - - - 430 380
' 0,15 1,25 | 1,60 0,93 1,10 0,72 0,98 470 370
0,20 1,38 [ 1,78 1,06 | 1,28 | 0,88 1,12 520 | 3895
0,25 1,41 1,82 1,18 1,44 0,08 1,24 5685 410
0,30 - 1,98 1,20 1,65 1,00 1,80 610 430
0,35 - - 1,30 1,85 1,05 1,35 850 445
0,40 - - - 1,72 1,1C 1,41 700 485
0,80 - - - - - 1,50 - 500
0,10 1,80 | 1,80 - - - - 480 400
0,15 1,65 1,80 1,19 1,31 1,00 1,23 530 | 420
0,20 1,85 2,10 1,34 1,62 1,12 1,38 580 | 440
0,25 1,75 2,23 1,43 1,70 1,24 1,63 640 | 460
1,8 0,30 - 2,32 1,48 1,82 1,28 1,61 690 | 480
0,35 - - 1,51 1,88 1,38 1,66 740 | 500
C,40 - - - 2,00 1,40 1,72 795 | 520
0,80 - - - - - 1,80 - 560
0,15 1,78 2,20 1,40 1,80 - - 590 | 470
0,20 2,00 2,42 1,56 1,75 1,24 1,50 650 | 490
2.0 0,25 2,26 2,721 1,73 1,93 1,35 1,85 705 | 510
' 0,30 - - 1,80 | 2,10 | 1,44 | 1,75 770 | 580
0,35 - - - - 1,58 1,88 820 | 555

NMpumeuarnue, Tabnuna p3sra p3 "[locobua MO NpPOEKTHPOBAHKIO OCHOBAHEM
- # GyHNaMeHTOB 30aHHM H coopyxeHnmii ua seyHoMepanpx rpyurax? (M,, 1989).
o



roe tn - cpemmeronopasi TemnepaTypa NOBepXHOCTE
NoKpHTHY, °C;

”n - romopas (bE3Hueckas) aMINIETyOa x%nesannﬂ
TeMIiepaTyp Ha HOBEePXHOCTH MOKpHITAL, C.

LoV ]
Puc, 3. Konevecrso Hesamep-
Se saomef BOOBI:

]-TIEHA MbUleBaTas; 2- CyriH -
HOK nbU1eBaTHf;8-cynech 79~
XKenags nonesarasi; 4 - nmecox
MENIKO3epHECTHA nbeBaTHft

2.8. KoadpbrnmeHT TemmnepaTyponpoOBONHOCTH /(T yc-
TAHABJIHBAIOT O BHIPAXEHHIO

= _...it_w)_
Ky Cr (v) ’ (7)

rae ~ COOTBETCTBEHHO KO3bbHIHEHT Temn -
'I"(”): 6',. (N) JIONPOBOAHOCTE H OOBEMHad Temio-
eMKOCTB TAalloro (Mep3Joro )rpyH-—

Ta,

3nauennd KO3(HIMEHTOB TEmIONPOBONHOCTH ODHEH T H-—
POBOYHO npHHEMAIOT HO Tabn, 2 m 3,

14



3. PacueT cpenHeronoso# TemnepaTypul rpyHTOB
Ha NOAOWSBE CE30HHOOTTaKUBAIOLIEro (Ce30HHONPOMEP3AIOLIero) Cnos
B CucTeme ,Hacbinb - OCHOBaHue”

3.1. Cpeaneronosyio TeMuepaTypy I'DYHTOB Ha MOROM -
Be Ce3OHHOOTTamBaKmero (cesoHHOmpoMepaawmero) ciog
o OCH CHCTeMbl ”Hachmb--OCHOBaHHE” t; onpeneid 0T

no dopmyne
¢ / T
t, = Ttg +l(l.ﬁ i-Atf ’ (8)

rae f; ~ pacueTHag (oxHENaeMas) CPeARETOAOBAH TeM-
nepaTypa T'PYHTOB B CHCTeMe ? HaChIMb~OCHO~
paHEe”, °C;

K - xosdbEnmenT, yuETHBAOMER BIRAENE pPAa3M e-
poB nonepeyHoro Opodmwigd HACLIH, NPEHEMA -
ercd paBHBIM OTHOIMEHHIO NepEMerpa NoONe-—
peYHOTO IpogEIdg K ee MEPHEHe IO HE3Y, AOIK
eIHHHELEI;

t; - CpelHerofopas TeMIeparypa TPyHTOB B CH-
creMe "HacHNb-OCHOBaHHe” 6Ges yuera BiIRA -

HAS [OIepedHOro 6gpo¢mns HACHOR, CHETOBO -~

ro noxpoba Ha OGOYHHAX H OTKOCAX H TeMw~

NepaTypHOTO DeXHMa TPYHTOB NpWIerawm eft
C-

TEeppHTODHR,

/ﬂ - Ko2(pPEOEEHT TemIOBOr'0 WIRSHES CHETOBOT O
NMoKpoBa, Nexamero Ha o60YEHAX X OTROC a X
HachUl®, HA CPEeNHErofOBYI0 TeMIepaTypy

I'PYHTOB B CHCTere ”BacChlb-OCHOB&8HEe”, No-—
I eNHHENH,

_ 2+ 8-1 .
1T 2L +8  ’
- MIRHEE OTXKOCA H&CHIN;

- IHEPHEHEE 3eMJISHOT'O HONOTHA OO BEepXY;
mHEpHHA Npoe3Xxe#t wacTH;

- OTeluidiomee BJHdHEe CHEroBOr'O NOKpPOBa HA
c6ourHax B OTKOCAX HACHNHE Ha TeMIepaTryp-
HEI# peXHEM TpPYHTOB HOP STEME 3JIEMEHTaMK,

OC;

o ® -~
]
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AT - BNESHEE TeMIepaTypHOTO peXHMa I'DYHTQB
3 Ha IpHleraomel} K HaCHIIE TEepPPHTOPHH, C

3,2, BnugnEe TeMnepaTypsl I'PYHTOB HpHIerampomell Tep-
PHTOPHE Ha TeMIepaTypHHIE DPeXHEM AODPOXKHOH KOHCTPYK—
nee A [T onpenengior mo dopmyme

¥ r_ 4
- te-wte K p
Atg =4 jo 2 ’ (8)
roe p - xoapPEOAEHT pa3sMepHOCTH, P = 1w
£ - TeMmeparypa I'PyHTOB Ha npuneramomeffi Tep—
H PETODHH, , ompenesngemMas IO MeTOAHKEe

B.A.Xynpgsmepa mnu NpEHEMaeMad o nas-
HBIM H3BICKAHHH;

£ =~ paccTogHHe OT OCH HACHIMH A0 TOYKH, B KO-
TOpO#l OmpenendiOT TeMmeparypy T'PYHTOB IpB-
neraomes TeppATOPHH t’; Iopm eps-
HOM IONepedYyHOM Npodmie 2 =20+25m;upm

nonepegaoM ngo?me C ﬂg_l‘gpaCCOBblMﬂ e-
3epBaME -~ pPaACCTOHSHHIO O 'CH HACBhINA AO ce-

pendHL pe3epBa,

4,Pacuet amnnuTyasi TemnepaTtyp Ha NOBEPXHOCTH
FPYHTOBLIX cnoes

4.1. AMnngTyny TemnepaTryp Ha NOBEpPXHOCTH T'PYHT O-
BOT'O cCll0g, KOTOpHI He CONpHKACAaeTCd HenocpeACTBEHHO
c Boanymmo#f cpeno#t (manpmmep, ciofi 7z ), MOXHO YycC-

TAQHOBHTb H3 BbIPpaXeHHd f
n a-1 _ /’n-r =1 )
. e H) T

pn= 4" 7 (10)

~-1
roe #, - ammamryna Temmeparyp Ha NGBEPXHOCTH Bhi-
menexamero cmog 2 - 1, "C;
h,_, - TommeEHa Brmenexamero cmos /22 - 1,M;
/(T”" - xoapbEnEenT TeMIgpATyPONPOBOAHOCTH BHIe-
() nexamero crnog, M4/yg
HnE no Homorpamme (pmc.4),.
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Puc, 4, Homorpamma nns onpenenenms aMOIATYAL TeMOepaTyp Ha nopepx -
HOCTR TPYHTOBOrO CNOf, He CONPHKACAKWErocs HeNOCPeACTBEHHO € BO3MYI -
HORt cpenoft



4.2, Pacuer no Bomorpamme (pmc.4) npomssomar B crne —
OyoumeM nopanke:

1) ompenensior /2 B 3aBHCEMOCTH OT Ko3bdmmmenra
TeMIOepaTyponpoBOOHOCTH /(T(n) H TONMHAHLI BHIIICJI€-—
xamero cnog fn., -

2) mo N = aMIUIATYle Ha MOBEPXHOCTH BHIEIeXa-
mero rpyHToBoro cnog Jf n YyCTAaHaBIEBAIOT aMIINTYOY
Ha NOBEepPXHOCTH T'PYHTOBOTO CIOd n"
5.Pacuet rnyGuHbi CE30HHOro OTTauBaHus (nNpomep3aHus)

FPYHTOB Hachine# M MX OCHOBaHMW

5.1. I'ny6uay cesommoro orrampaHEa (IpOMep3aHHs)Xo-
poOxHOfi KOHCTPYKNHE H3 ONHOPONHOT'O I'DYHTa ONpelelsioT
no dopmyne

Y N \/Tx(a)'ir(u) 'Q;a ', (11)
orrtnp~ B 7, - ,{T'(N) ‘4,

roe g - ry6EHa CEeSOHHOTO OTTAEBaHHA (Mpomep—
3aHEg) r'pyHTa, OnpeleleHHEad OO HOMO-—

rpamme B.A Kynpaeneesa B B.I'. Mename-

fa B 3aBECHMOCTHE OT AMIJHTYORl TeMIle-

patyp Ha IIOBEepXHOCTH n, gpennero-

HOBO% TeMmmepaTyphl I'PyHTa npx

§=4380 a9, Cro) =800 xxan/M3. rpan;

Qp =5000 xran/m3; .l:(,,,f 1 xxan/m. 9.rpaj
TJ{J) - IPOROMXETENLHEOCTL JIeTHero (3EMHero)me-
pHONa B paffoHe NMPOEKTHPYEMOf NOpOTH,T;

Ir(u) - KOGGHIUEEHT Te BOLHOCTH I'DYETOBOTO
Cnog MOWHOCTHIO Hprr(np)y EKAWAM Y rpan;
Q¢ - Temnora $a30BLIX mpeBpameHEd BOAHI B
cnoe Horr (np), xxan/
HWIE mo HOMorpamme (pHC.5).
5.2, Pacuer no momorpamMme nposspoAdT B TAKOA InO-—
CIeROBATENLHOCTH:
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1) onmpenmensior £ B 3aBECEMOCTH OT CpPeAHETOAO -

BOlt TemmnepaTyphl tf H aMIJIETYAR TeMOoepaTyp Ha IO
BEpPXHOCTH I'pyHTa

TR E~
Ay )5 w1
A N e
N AGNA Yok 543
N ? TN |
e
i & 2 { Tuo >
AN o +3 3 *P%e 11 I
- t 1 4.
) 30 - o
) H
1 1 T
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H1 10 ‘r +
1= T o > S 1
3 [ 100 1]
w1 50| 1[40] 1130] 1] .y EEDENECESPOE
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preYL anw M
jo 1 4]
= 20 5 as
! 2% 7
4 1 A .
A 304
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M 'Ff 9, 5.0 44—t ANUE,
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I et 1 t
I | 1 1 |
: 44 T 1T K Y (1T

Prc. 5. Homorpamma mig onpenenenis rayGEHE B BpeMe -
HE OTTaEBaHNN (mpoMepsaHEs) TpyHETa

2) no ¥ m 7T, ycTaHamlHBAOT 3HaUCHEE Hapa-
merpa £, ;

8) mo ¥, = f?r(u) Haxonar 3HAUeHEe NapaMer
pa¥ |
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4) o §, u {, onpenenswor ray6my orramRanus
(npomepsanma} rpyara  Hozrr(ne).

5.8. I'ny6may orrampanms (mpoMepsaHEd) cIOECTOR mO-
pOxHO KOECTPYKIHE PacCYETHIBAOT IO tbopmyne

é=n n
¢
MO =Tkt K (12)
or7(ap) {1 or7 (np)
mc
roe A, - rny6mHa ce3aoHHOTO OTTaEBaHEg (MpoMep-
77 (1) 38HRE) B CHCTeMe ”HACHIb-OCHOBAaHHE”,
isn-1 M; ,
Th; - MOMHOCTL NOMHOCTBIO OTTAHBAOMEX (Ipo-
1 /; Mep3alomBX) T'PYHTOBBIX C/IOB, M;

-~ rny6EHa OTTaEBaHEA (IpOMep3aHHd) HE-
TT(RP)  xenexamero cios, M.

”d
5.4, Odng Toro urobn yCTaHOBHTH, HA BCO /I TONMHHY
WIH TONBKO HA HEKOTOPYI0 ee 3acTh OTTaEBaer (mpomMep-—
3aeT) TpPYETOBHI ClOZ, KOTOpHIE B cECTeMe "HacChHIIb -
ocrOBaHAe” He CONPHEKAcaeTCd HENIOCPeACTBEHHO C BO3-—
nywHO# cpenoff, ciellyeT CONOCTABHTH BpeMd €ro OTTaH -
paHEs (IpPOMep3aHHS) C NPONOIKHETEALHOCTBLIO N eTHEeTro
(3EMHero) nepmoda, yMeHLIIEHHOT'O Ha BpeMs OTTAaHBaHAS
(mpomepsaHEs) BHINeNeXamBX CJIOEB,
I'pyuroBni#t cnoit /J—1 oTTaHBaeT MOMHOCTBLIO, €CIH
coGionaerca HepaBeHCTBO
7IZ-I < T - [lzll'f 7 i
“(s) w05 (18)

n-t

rae T.‘(’) - BpeMs, HeOGXONEMOe Ui OTTaHBAHHS
X (npoMepaarna) rpyuaroBoro cios f -1,
(=ft-2. . 5

L
; {,,(3) - BpeMs, Heo6XoNHMOe Mg OTTAHB aHHS
(npoMepsanusa) cnoes, NeXamHUX B €
T cimoa I -2, 4;
A(3) - OPOMO/KHTENLHOCTL JIeTHero (3EMHEro)
nepmona, d.
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5.5, BpeMs OTTaHBaHus (nIpoMepsaHEs) TPYHTOBOTO
cnos f;(,) MoxeT ObiTh HaltNeno no Homorpamme (cMm.
puc,5). OHO 3aBHCHT OT aMIIHTYAbl TemlepaTyp Ha IO-
BEpXHOCTH A, cpemgeronosoﬁ TeMlepaTyphl F'PyHTOB
CNORCTO# CHCTEeMBl t; , koabdENEeHTa Temronpo —
BOOHOCTH JZ,(,,) H Te1oTs $Ha30oBHIX NpeBpameHHE} BOALI

B rpyute {o.

5.86. Ecnr ycnoere (13) He cobnonaercs, TO TPyHTO-
Bblfi Cllofi B cHCTeMe "HachNb-OCHOBaHHe” OTTAaHBAaeT
(npomepsaeT) He Ha BClo TonmmHy., [n1y6uHy OoTTamBaHES
(mpoMepsanus) TaKOT'o CiOf YCTaHABMEBAIT MO

HOMO-
rpaxme (cMm,prc,5).



Hpunoxenue
Mpumepw pacuvera

IIpaMmep 1. Onpenenarp ri1yOHHY CE30HHOTO mpomMep3a-
HHES OMAHOPONHOTO T'DPYHTOBOT'O MACCHB& NPH CIeAYVIOMHX HC —
XONHBIX NAHHLIX:

#. - 24% t - 49% T, = 3660
Jr =1,07 xxan/mM- 4. rpan; Qq, = 923680 kkan/M .

Pacuer

[ny6uny ce3oHHOTO NpoMep3aHWs HAXOOHEM II0 HOMO-
rpamMme (cM.puc,5, nuaug 1) W paccHHETHIBAEM B Cledylo-
meM nopsanke: IO Z")- | ﬂ,, ycranaengBaeMm ¥ ; mo o
s onpepensem § ;"no ¥, = Ay Haxommm §,imo §, ®
Q, ycTanaengBaeMm  f,, = 1,5 M,

[Ipamep 2. Onpenenars ryOHHY NpoMep3aHus gYepes
80 nue#t (144049) nocne HacTyN/IeHHS OTPHOATEbLHBEIX TeM-
mepaTyp BOsAyxa. McXonsole RaHHbIe MJig pacieTa Te Xe,
910 H B npeMmepe 1 (3a HckiloYeHHeM ‘[3 ).

Pacuer

Pacuer no momorpamme (cm,puc.5, nuauEg 2) BedeM B
TOH Xe NocileNoBaTelbHOCTH, 49TO H B npuMmepe 1.

YcraunaenusaeMm, uto Hap = 0,95 M.

[Ipumep 3. Onpenenutb BpeMs CMBIKAHHEY C€3 O HHOO T-

Tanagmmero Cliosg C BEeYHOMED3TBIME T'pPyHTaMmu, ecnd ff, =
=7,5";

tg - -2,3% A,, = 1,07 xkan/m. u.rpan;
4, =23680 KKan/Ma; Horr= 0,8m.
Pacuyer

Bpems cMuikanus — Cea HAXONEM MO HOMOrpamme (cM.
puc.5, nunns ). Pacuer Benem B Tako# mocnenosart el b-
HOCTH: NO tg, u A, naxonmm smadenme ! ;uo f..u {
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ycrauapnmeaem §; ; no £, = _,2" onpenensem ;";no
5 21 g’ HaxooHEM "C'CM =3370 4,

[Ipamep 4. OnpenenaTs BpeMsa OTTAHBAHEYA coios meb -
ua ¢, rtonmmmo# A, =0,5m, ecan A, =26,5"; t; =
=2,5% 1

Pacsaer

Bpems orramBanms ¥, HaxonmM no HOMorpamme(cm.
puc,5, nuHAg 4). Pacuer BelleM B TOH Xe NOcCiledOBaTelb
HOCTH, 9TO ® B npEMepe 3, NpEieM aHauenHe 5, ycTa-
HaBjABaeM 1m0 h, u 4, . Monyuaem 7, =120+,

IIpemep 5. OnpenensTs CpedHETONOBYIO TeMIEpaTypy
TPYHTOB CHCTeMH! YHachilb-oCcHoBasEe” (pmc,1 IpHIO X e~
HAS) IPE CleAYIOmMEX HCXONHLIX NAHHHIX: I'OAOBasg &MIUIH —
Tyna konebaHEll TeMmneparyp Ha NOBepXHOCTE HACEHIOH
Jin =26,6 ; cpenneronoeas Temmeparypa HOBepX HOCTH
naceme ln = -5,6 ; oTemngomee BIEgHEE CHErOBOTO HO-
xpoBa f3 =6,8"; cpenHeromopag TeMiepaTypa TPYHTOB Ha

.
npEneramomel X HACLIME TEpPPHETODHE £ =-25",

» =1,82kkan/m.a-rpan; e =13800 xxan/mM°.

p— RCEOM . oy
F oy 3 —. T

R

iy @ vasisirase mn iy 3

Prc, 1. KORCTpYyRNRS CECTeMn “HACHNL~OCHOBaAHEEe”
1,2, 8,4 -~ moMepa T'PYETOBHIX ClloeB

Cpengeronosag TemiepaTypa UDyHTOB B CHCTeMe “Ha-
Chllb-OCHOBaHHe” 6Ge3 yuera BIHSHES NONEepeYHOTO Npodm-
79 HachlA, CHErOBOT'O NOKpPOBa Ha 000YWHAX H OTKOCAX K

23



TEMIepaTyPHOTO peXEMa T'PYHTOB npuneraimomet TeppuT o-
pur t¢ = -7,1 (onpenenena mo meronmke B.A, Kyn-
pasnesa)., Temnobpusmgeckne cpoficTBa I'PYHTOBHIX Cl/lOeB
npeEBenenu B Tabm, 1,
Tabnuna 1
Temnodbusrueckne cpoficTBa I'PyHTOBHIX

crnioes
- LI
g & B %
S | Marepunan (romumaa Hox sl o " X & 5
a cnoa,m) I A x % ]
Sk ]
= =
S g g
T 3
1 | IeGens (0,5) 1,32 |490| 27x1074 | 13300
1,81
2 | Camsa (1,1) 128 |795| 16x10™* | 20550
1,57
8 | Pacrmrenmut mo- | 0,32 [200|18x107* | 25800
xpos (0,14) 0,45 ”
4 I'ngra nwieBaras 1,29 [810} 16x10 308600
(1,0) 1,60
PacuerT

CpenHeronosyo TeMmmnepaTypy I'PDYHTOB B CHCTeMe ”"Ha-
ChINIBL-OCHOBaHHe” Haxonum mno dopmyne (8):

! r 1
t; = Tt§+ Kp* Atgﬁ—l—(-’l,l )+0,57+ 6,8+0=-2,5°;

[ 2k T 8 231+10
2mh + B 2.2,4+10 - LL;
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2L+ 8 —8 231+10-7_
2L +8 234 +10

K,= 0,57.

~%xle- 3. 1(— .
At;: MPZE 7%'25 KB 14.1(—25)-'{3- :?/,;)—0,57 6,8200‘

pamep 6. Onpenenurs rySHHYy CE3OHHOT'O OTTAEB a-
HEg (moct Ne 28) B cHcTeMe "macmib-ocHOBanme” (oM.,
pHEC.] NpHWIOXKEHHs ), eCNH eMINATYH& TeMiepaTyp Ha MO-
BEepXHOCTH IEepBOr'C clos xg, = 28,5, mponomii v enb ~
HOCTb 71€THero nepmona £, 380Qu, cpenmeronmompas
TeMOepaTypa T'PYHTOB B CHCTeMe t; = <2,8 , Tennodn-
3WYeCKHe CBONCTBA T'DYHTOBEIX C/IOEB npHEseleHn B Tabn,l
IPHNIOXEHHS,

Pacuer

Pacuer BrhimonHgeM no HOMorpamme (cM.puc.4 B pHEC, 2
[NpENOXEHHAS) B cijelylomeM nopsike,

OnpenengeM BpeMs OTTaHBAHHEG NMEPBOT'O ciiog (npr-
Mep 4). Ty = 1204, 120 < 3300, cnenoparenbHo, nepsBbl
CIIO}i OTTaWBaeT Ha BCIO TO/MHHY,

Haxonmm (cm.puc.4, nuHES 1) aMIJIETYAYy TeMIepaTryp
Ha NOBEPXHOCTH BTOPOro cinog Ay B 3aBACAMOCTHE OT

f -
Ky = 28x10 4 hi=05u u #,=265°
Mo Kin h, ycranaBnmpaeM 3HaueHHe mapameTpa /7;
mo #, @ N maxommm : = 22,
<
Mo Ty = -2,5° # = 22,0°% 4, = 1,1, g}, - 29550,

JZ:. = 1,26 (cM.puc.2 npunoxenusa, NEHES 1) YCTaHaBlH~
BaeM BpeMd OTTauBaHug BTOpoTO cioa T, = 1675 4;
1675 <3300 - 120 = 3180.

Mo /(r2= 16x10—4, ﬁz = 1,10 u ﬂz = 22,00 (cMm,pHC, 4,
nunmEs 2) Haxommm Jf3 = 12,8 .,

3
Mo e = -2,5°, £, = 12,87, h,=0,14, @, = 25800

L]
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CpaBHenne PaRTHUIeCKHX TNyGHH CE30HHOTO OTTaH

BaAHHA C PACCYHTAHHbLIMHE IO METOMNHKEe

TabGngna 2

Inybrne nporampanug

HNo-{Ho- Tonur
Po—|Mmep Haéngme- Ko‘;%g{l‘;m fbu, T »
ra 188 HE OCHOBAHMH oc .
)
2 lle6ens - 0,5M 28,5
g 27,7
15 I'ngpa - 1,1 M 22,0
& 23,1
:?‘" 26 |1868-87 |Pacrarenennit noxpos-| 12,8 | 3300
& 1987-88 | 0,14 M 13,2 | 3620
]
Z Pnusa memesaras-~2m | 12,0
= 12,8
=
= lnmna raxenas-1,1m |{27,4 | 4030
e. 28,9 | 4178
B -118
g 19 |1966-87 (P;alcgz'renbnbx NMOKpOB T g
f-f'l 18967-88 ! | !
D _
:i; Fnuna raxenas—3wm 15,4
T 15,0
<
=
o
o
N Cynecs - 1,4Mm 33,9 3450
ézi 34,6 | 3800
;i. 9 1966-67 -
i 1967-88 Cynece nerkas-2,5M [18,2
3 18,6
£
>
x
=

[\
(o3}

¢
Q‘P, Cr; /lr, t y | baxTe- pac - loTknonenne
KKaJ KKan | xxai A qec:;a Hag M %
Mo Mo0C M :°C M HM.,.,
13300 490 1,32 | -2,5{2,50 {2,839 |-0,11| 4,4
-1;2 |2770 12,87 |+0,17 8,3
29550 795 1,26
25800 200 | 0,32
30600 810 1,29
25700 680 1,05 | -1,2 12,50 12,55 | +0,05| 2,0
-1,2 | 2,50 y +0,037 1,2
35000 200 0,32
36900 881 1,50
5760 | 470 0,85 [-3,9 3,10 (3,20 |+0,10| 3,2
-37 |30 (3,70 |+0.3B 11,5
8000 470 0,90
e S




= 0,382 (cm,puc.2 npmnoxeHus, nuHHS 2) ompeNeligeM
= 2501; 250 < 3300 - 120 - 1875 = 1505.
SN TN Bliye a8 )
RH e H R
AN AN S, 8 +
l‘ Y A | Erias
AN a
b e
[ X hil . L
} DA Chy - - Fo2ge
I A 2N - Tl
{ .x‘o 4 N
— 30 7 7
d — 1
1,,1 N
i 40 . T
r S 1
; N 1234 ™
Liu 1.0
= 3 !
— 0
] (] 2 0] [] 40 LS
] _? I {22 112011 w0t 1
0
§ 410
| o
= ,‘ 20 LT
- - g
= ;
30 .
I %
st 8% 1
e o I
: T . 40+
. 1 1 N
I 2 y SERBEDBE { A ~
; AL 1
N N 1 ‘ 0
: Y. 4 Amma T 51 X
¢ ettt
7 V4 NS SEEER] ] N
T amu T e T 3

Prc. 2. Homorpamma nns onpelenedEs I'Ay6EHnl B BpeMeHE
OTTAHBAHHS (NpPOMEep3AaHHA) T pDYHTOBLIX CI0e€B B CHCTeMe

*HacLinb-OcHOBaHHE”
Io l(;= 18xxo‘4, hy=0,14 = £ (cM.prc.4, numms 3)
yCTaHaB/lEBaeM ﬂz/ = 120.
Mo Z‘; - -25° #,=12° hy=1,0, Q¢ = 30800,
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Jz:= 1,28 {(cMm,pEC,2 NpHWIOXKeHHd, JNHEHEA 3) HAXOOHEM
7, = 8000 4y 8000 > 3300 -120-1675-250=1255.

CrnenoBsaTenbHO, YETBEpTHI C/IOf OTTAHBaeT He IO~

HOCTBIO, &8 Ha HEeKOTOpyl TIiiyGEHY ﬂffr.

3
Mo te=-2,8° # =12° €, =125, Z/-1,20 =
Q:= 30800 (cMm,.puc.2 NpwIOXKeHHd, /JEHHES 4) yCTaHABIH -
BaeM /7’::.,= 0,65 m.

Mo ¢opmyne (12) onpenensem rnyGHEYy OTTAaHBaHHL
TPYHTOB B CHCTeMe “HACHIbL-OCHOBaEHE”;
i=n-1
n
He= & £ =0,541,1+0,1440,65 = 2,30 u ;
@anr
”arr
ARanorzgno GpuiE HPOCYHTAHH HNOPOXHEIE KOHCTPYKIEH
Ha nmocrax MNe 19 m @, PesynbraTH CcpaBHeHEW pacCYHTaH-
HBIX TVIyOEH OTTAEBAHHY C PAKTHUIECKEME NPHBENEHEH B
Tabn, 2 NpEIOXeHEd,

= 2,8M., Orxnonesrne - 4,4%.
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