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YIOK 625 731.1.001.2:626.872.1

METOAUYECKUE PEKOMEHIOAUWKU MO NMPOEKTUPO -
BAHUIO ONTUMAJ/IBHBIX KOHCTPYKUUN 3EMJIAHOTO
MMOJIOTHA ABTOMOBW/ILHBIX OOPOI' HA OCHOBE

METOOB PETY/IMPOBAHNA BOOHO-TEIVIOBOTI'O PE-
WKHUMA. Cowanopunn. M., 1983.

Onpcanbl cnocobbl peryflvpoBa’Hus BOAHO-TEIUIOBOT'O pe-
XKHMAa 3eMIIgHOIO IOJIOTHAa: IIPOeKTHpPOBaHMEe M YCTPOHCTBO
MOpPO303allUTHBIX CJIOE€B M3 HEeKOHAMUHMOhHBIX [EeCKOB, Tel-
JIOH3O0JIGIHUOHHBIX Cl/l0eB, APEHHUPYIOUHX, apMHUPYIOUIHX, Ka -
MUN/1SpoNpepriBalolMX U THOPOH3OIMPYIOIHX IPOCI/IOeK.

HanoxeHns TpeboBanug K NPOEKTHPOBAHMIO ONTHMAINbL -
HbIX KOHCTPYKUHH 3eMJIgHOT'O [OJOTHA M3 YC/lOoBHA Obecme-
YeHUs NPOYHOCTH M MOPO3OYCTOHYHBOCTH NOPOXHOH odex-
Obl B pailOHax C Ce30HHbIM IIpOMep3aHHeM TpPyHTOB.

Ta6n.3, puc.2.

© l'ocynapcTeeHHbit BCeCOW03HbI MOPOMXHbLHA
Hay4HO-KCC/leflopaTelbCKMit MHCTHTYT, 1983



YIOK 625.731.1.001.2:626.872.1

[lpenuciiorue

Orma H3 OCHOBHBIX 3alad OOpPOXHOTO cCTpCuTelnbLCcTBa -
CHHXKeHHe ofveMa 3eMiaHblx paboT Ha OCHOBe paspafor -
KM ONTHMAJILHOH KOHCTPYKUMH 3eMJIgHOTO nonotHa, Ha -~
crogiie “Metonnyeckue pekOMeHNAalUUH” NpenHasHa 4y eH b
QN pelleHHs 3TOlf 3anayH NyTeM IIPHMEHEeHHd Da3lHYHbIX
HHXeHepHbiX MEepONPHATHA 10 peryjJMpOBaHUIC BOOHO-Tel ~
JOBOTO pexuMa seMngHoro nonotTHa. OHUM pas3paboT a H b
nng palloHOB C CE30HHBIM lIpoMep3aHueM TI'pyHTOB BO [l u
Hl nopoxHO-KNUMATHYECKNX 30HAaX.

[Ipy HPOEKTHPOBAHUK 3eMIIFHOTO MHOJIOTHA HEeOOXOAUM O
HapdAay C HacTOdUWHM MH3RAHHEM HCHoNb30oBaTh “Meronn -
YyeCKHe peKOMEeHAAUHNHM II0 pacdeTy BONHO-TellJIOBOTO peXu-
Ma g pa3paboTKd ONTUMAILHOH KOHCTPYKUHH 3eMIIFHOT'O
nojioTHa aBroMmobunbubix aopor” (Cowsmopuun M., 1983).

B mHacToamux “MeroAuyecKux pekomeHOauuax” pac -
CMOTpEeHBLl BOINPOCHI NPOEKTHPOBaHUS MOPO303alIHUTHBIX CJIO~-
eB H3 HEeKOHAMIHOHHbIX MECKOB, TeIlIOH3ONAUHOHHbIX CIO~
eB K3. Mexonnacta, ctuponopberoHa Ha mebHe H3 OTXOOOB
XECTKMX [eHOIUIaCTOB ¥ APYruX MaTepHalloB, KalWIagpo -
IIpepsBAKIINX, APEHHPYIOIHUX H ApMHPYIOUMX IIPOCIIOeK H3
HEeTKAHLIX CHHTeTHYECKHMX MaTepHualiop, THAPOUIONHUPYIIOUIMX
NpOCIIOEK M3 MONM3THMISHOBOH INIeHKH, CTabMIU3HUPOBAHHOM
caxel, M3 M3071a, a TaKke H3 HETKaHBIX CHHTeTHYeC K U X
MaTepHanos, obpadoranHuix GurymoMm. Hanoxenn tpebosa-
HUS K NPOEKTHPOBAHHIO ONTHMANBHBIX KOHCTPYKUHH 3emMiag-
HOT'O INOJIOThLA IO ycJoBHIO obecledyeHMss NPOYHOCTH H MO -
PO3OYCTOAUYMBOCTH AOPOKHORK OOEMAbl, NPHBEAEHLI NpHUMeE -
pbl pacuyera.

Habmonenus Ha Ooporax noxkasalny, 4TO [PHMEHe B K e
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yOOMAHYTHIX MEDOTPHATHUR MO peryaupoOBaHHIO BOOHO-TeI ~

0BOTO peXxHuMa MO3BONAEeT CHHU3UThL O0OBbeM 3IeMIISHBIX pa-

60T B pea3aynbTaTe YMEeHbLUEeHHd BBLICOTHl HACHIIM ¥ Onaro-

naps HCNO/JL3OBAHUIO MECTHBLIX HEeKOHOMUHOHHBIX MHECKOB

ansg yCcTPORCTBA MOPO30O34UIMTHRIX ClloeB 6e3 CHHXe H ¥ 4

NPOYHOCTH H MOpPO3OYCTOHYHMBOCTH NOPOXHON ONexnbl MO

CPaBHEHMIO C KOHCTPYKUHMAMH C TpadMUMOHHLIM pelieHH e M

3eMJ/I9HOFO IONOTHA. DTO, B CBOI Ooyepeldb, NO3BONAET
YMEHbUIHTL CTOMMOCTBH CTPOHTENbCTBA, CHH3HUTL TPYyAOBBIE
3aTpaThl, O0eCNeYuTh 3KOHOMMIO TOIMIKBHO-3HEPTeTHYECKUX
pecypcos. Kpome TOro, pekoMeHOAyeMrle MepPONPHATHA IO

perylupoBaHUI0 BOAHO-TEIJIOBOI'O peXHMa NO3BOJAIOT Iy Y-
e COXPAHHTo DPOBHOCTBH MOKPLITHS M TeM CaMbiM CHH3HThb
cefecTOMMOCTL HEpeBO3KM py30B, MOBBICUTL Oe30nac -

HOCTb H KOM}OopTabellbHOCTL NBHXKEHHS.

"MeTonuuecxue pekomeHpauuu” paspaboranel B Cooa-
OOpHHM KaHO.TexH.Hayk B.WU.PyBuHCKHM C yuyacTHeM KaH -~
apnaToB TexHudYeckux Hayk M. dyiwenannesa m 10.A.Huxo-
Hopopa, uHxeHepos B.U.3yb6kosoit u C.B.Hepugaena.

Bce 3aMeyanusg u noxenadusg no paore NpocuM HA -
npaepndTh 0o appecy: 148900, Mockomckag o6n., Banamn-
xa-8, Cow3n0pHUH.



1. O6uitie nNoOJOKeHHUs

1.1. HacTosuuue “MeToAnyeckue pexoMeHRanuK’ nped—
Ha3HayeHbl IUlgd NPUMEHEHMs NpPH MPOEKTHPOBAHUHH aBTOMO~
OWIbHLIX [AOPOT B pafioHaxXx C CEe30HHbBIM NMPOMEp3aHHUEM
rpydtoB o Il u Il HOpOXHO-KNIMMAaTHYECKHX 30OHAX.

1.2. Paspa6GoTky KOHCTPYKUHA 3eMAAHOI'O NOJNIOTHA Clle-
OyeT Ha4YMHATHL C YCTAHOBJEHHS BBLICOTHI HACBINK MAH TNy-—
SUHbI BLIEMKH O YCIOBUSAM pelibeda MOCTHOCTH, 3acTpoii-
KM TEeppHTODHUH, HEHHOCTH CEe/ILCKOXO3AHCTBEHHBLIX 3eMelb
u ofecneyenus CHeroHe3aHOCHMOCTH noporu. [Ipm ycra -
HOBJIEHHBLIX BLICOTE HACHLINK WAHM I'1y6MHe BLIEMKH HeOBXoAu MO
ONpefelnTh THI YB/IAXHEHHS 3eMISHOr'O IMOJIOTHA COrf1acHO
"MeTonn4ecKM peKOMeHRalHdM MO pacyeTy BOOHO-Tel -
I0BOTO pexuma Ong pa3spaboTKH ONTUMANBLHOH KOHCTPYK -
UMM 3eMJIGHOTO MOJI0THAa aBTOMOOHABLHBIX Aopor” (Cowz -
nopuund. M., 1983). 3arem HYXHO paspaborarn BapHaHTHI
MEpOIpHATHH MO pery/lHMPOBAHHIO BOAHO-TENJIOBOTO pPeXH -
Ma, HCXOAd H3 THUMAa yBIaXHEHHUd 3eMIAHOTO NOJIOTHA  C
YYeTOM T'pPYHTOBO-THAPONOT HYECKHX M KIHMATHYECKHX® yC—
nonuil, penneda MeCTUOCTH, HANMHYHA NOPOXKHO=-CTPOUTb—
HbIX MaTepHalJOB H INIAHHPYEeMBbIX TeMIOB CTPOHTE/bLCTBA.

1.3. Meponpuarua no per‘ynl’ﬁxoaaﬂn}o BOOHO-TEIUIOBO ~
ro pexuMa 3eMISHOTO IIOJIOTHA = NpeayCMaTpHBAIOT pas -~
JHYHbIe DEelIeHHd II0 3allUTe IeMIISHOTO IOJIOTHA B NpPO -
necce CTPOHTENLCTBA; OTBOA BOALI C OBOWHH H MXx YKpel-
JlleHre, OCYWIEeHHE pa3felIUTelbHO# IIOJIOCHl U MONOCHI OT -
BONa; YCTpPOHCTBO BepxHell 4YaCcTH 3E€MIFHOTO MOJIOTHA H3
HENYyMHHHUCTBLIX WIH Cl1aboONny4YMHUCTHIX TPYHTOB] YCTPOHCTBO
MOPO303aWIUTHLIX C/IO€B, B TOM YHC/IEe H3 HEeKOHAHUHOHHBIX
neckop (mecyanbix TPYHTOB); YCTPOHCTBO TCIIOM3ONSLHOH~-
b 1 PIZGRRIAR TR, MEOIRAR T T auss 0k nur o
nonorna’, M.: Tpaucuopr, 1982.



HBIX ClOeB, NAPSHHPYIOWIMX CIOeB ¥ ApeHaxell Menxoro aa-
JOXeHHus, OpeHaxell ANd NMOHHXEHHG YPOBHA I'PYHTOBBIX
BOM, apMUPYIOLIKX, APEHUPYIOIHX, KalWlldpOonpepsiBalmux
U THAPOHSONUPYIOWMX NPOCHOeK; yAydllleHHe 3epHOBOT'O CO-
craBa TPYHTOB H 06paborTKy HXx BAXKYUHM, & TaKXe [OBbi~
LieH¥e BLICOThl HACHIIH MO CPaBHEHHIO C BBICOTOH, 3anpo-
eKTHPOBAHHO# MO yC/IOBHAM penbeda MeCTHOCTH H CHero-
HEe3aHOCHMOCTH HOpOTH.

1.4. lIpx BriSpaHHBIX MEpPONPHATHAX IO PErylHpOBaHHIO
BOOHO-TEMIOBOI'Q peXHMa 3eMIISHOI0 MMOJCTHA HYXHO 3a-
NPOeKTHPOBATb KOHCTPYKIHMIO QOpOxHOR onexnbl. Hns aro-
r0 cledyeT PaCCYHTATH TOJNUIMNKY HOPOXKHON OnexAbl Ha
3eMIHHOM MOJIOTHe, WIOTHOCTb KOTOpOi paBHa Tpebyemoit
MJIOTHOCTH NIPY NOCTpOHKe NOPOTrH, a BIaxXHOCTH — MNOJIHON
KaOuIAgapHoOil BIIarOeMKOCTH MpH 3TOif MJIOTHOCTH TPYHT a,
Pacyer QOpOXHON OReXbl Ha NPOYHOCTL CllelyeT IPOBO -
AUTHL comtacHo “HHCTPYKHME MO NPOeKTHPOBAHKIO AOPOX -
HbIXx Olexn HexecTkoro tuna* BCH 46-72 (M.: Tpan -
crnoprt, 1873) [Ipr 3TOM B pacyeT HYXHO BKIIOYHUTB NPOY-
HOCTHEIE H RePOpMATHBHBIE XapaKTepHCTHKHM TIDYHT&, COOT-
BETCTBYOIIHEe YKa3aHHbIM 3HAYEHHAM ero NIOTHOCTH n
BII&XHOCTH.

[Ipr Takoil XKOHCTPYKUHH OOPOXHON OHeXABl ClledyeT yco-
TAHOBHTH 3HAYEHHs HIOTHOCTH-BI&XHOCTH M Ny4YeHHd IpyhH-
Ta, XOTOphie OHE OYRYT #MeThb B pacyeTHoM roay (T.e.
pacyeTHble 3Ba4YeHHs MNIOTHOCTH~BIAXHOCTH M IOy4e H H 4
rpyura). [IporHO3HPORATL 3T BENHYUHBI HeOOGXOOUMO B
COOTBETCTBHH C "MeTOOHYECKHAMH peKOMEeHAaluaMK mo
pacyeTy BOOHO-~TEMIOBOTO pexuMa Nnsg pa3paboOTKH ONTH -
MallbHO# KOHCTPYKUMH 3eMIIgHOIO IOJIOTHA aBTOMOOGHAL =~
upix nopor” (Cowmoaspopuun. M., 1983) c yyeToM BIMSHH A
BbIGpAHHBIX MEpOIPHUATHA IO perylHpPOBaHKI® BOAHO-TEIN10~
BOTO pexuMa COTJAACHO HACTOAmMUM "MeToauueckEM pe -
komenpaunsaM”. [Ipn Benuuune nydyeHHs NOKPHITHA He Go -
llee OONYCTHMOH COIIACHO HacTodmuM “MeTORKHYeCKHM pe-
KOM@HOAUHAM” HYXHO YCTAHOBMTHL NDPOYHOCTHblE K Aedop-

-]



MATHBHbLIE X8PAKTEePHCTHKH I'DYHTA, COOTBeTCTBYIOMHUE
ero pacuyeTHbIM 3HAYEeHUSIM INIOTHOCTH M BI&XHOCTH, H
YTOYHHKTHL IO NPOYHOCTH KOHCTPYKUHIO AOPOXKHONE OReX A Bl.
[locne aToro crnenyer BHOBb ONpedellUTL pacyeTHoOe TNy-
YeHHEe ¥ OUEHHTbL MOPO3OYCTOHYHBOCTHL AOPOXHON OAeXMn.

1.5. dnga cpaBHeHUA BApPHAHTOB KOHCTPYKIEH MO HpH -
BeNeHHBIM 3aTpaTaM cleAyeT INPUHAMAaThk TOJAbKO KOHCT -
PYKUHH 3eMIISHOT'O NHONOTHA # HNOPOXKHBIX OHNeXH, KOTOpHIE
yaoenerpopsaioT TpeboBaHHMgM IO NPOYHOCTH M MOPOIOYC -
TOHYHBOCTH.

B xayecTee OnNTHMANbHO KOHCTPYKUHHM 3 eMJAIHOTIO
NOJIOTHa ClledyeT NPYHUMATDL BAPHaHT C MHHEMANBHBIMH 3a
CpOK CpPaBHEHMS IPUBEACHHLIMM 3aTpaTaMy, XOTOpLie Npel-
cTapngiorT coboit CyMMy npuBeleHHbIX KaNUTalbHBIX BIO ~
XEeHMA B OOpPOXHOE CTPOHTENBCTBO, TPAHCHNOPTHBIX pacxo-
OOB I. pacxoloB Ha 3KCHiIyaTauyuio QOpOTH.

2. I'lpoekTnpoBaHHe H YCTPOHCTBO

MO[0303alUUTHBIX CJI0eB H3 HEKOHAHUHOHHBIX neckos
H TElNOH30NAUHOHHbBIX CJIOEB

2.1. lpoexTupopaTs MOpPO3O3AMUTHLIE CJIOM ClnenyeT
6e3 ydyeTa M C YYeTOM NYy4YEHHs HCHONL3YEMLIX MaTepua -
nos. [IpuMeHuTenbHO X TAKOR CxeMe pasnuyaloT KOHAHUH-
OHHble ¥ HEKOHOMIMOHHLIE IIeCKH, coldepxaulne MeHbUIEe
75% uacruu xpymHee 0,1 MM, Gonwwe 5% (no macce) uac-
THN Menbge 0,05 MM, HMeoowHx xoa¢duumeHT GHALTPAUHH
npyr naubonnueld MIOTHOCTH NO METVAY CTAHAAPTHOTO YN~
NoTHeHHsT HHXKe 1 M/cyT.

TonmyuHy MOpPO3O3AlUTHOTO €08 ¥3 HeXKOHOARUHOH H bl X
[EeCKOB NPOEKTHPYIOT TaK, 4YTOOBl ob6eclnedyuTs MOpPO3OyC -
TOAYHBOCTL AOPOXHOHK ofexanl (m.4.1) Gnaronaps 3aMene
T/IRHUCTHIX TPYHTOB MeHee NYYHHHCTHIMK HEeKOHOAMUHOHHD] ~
MH NecKaMu. BenmuuuHy NydeHHd TIMHHUCTBIX TPYHTOB U He-
KOHAMUHMOHHLIX ITeCKOB MPOTHO3UPYIOT cornacHo “MeTtonx -
YeCKHM pEeKOMeHOauusM IO pacyeTy BONHO-TEINIOBOr'O pe-



XHMa ONsg pa3paboTKu ONTHMAaNbHOM KOHCTPYKUHH 3eMid-—
HOrO monoTHa aBTomMobunbubix gopor” (Cowospopunu. M.,
1983). Tonmusa MOPO3O3AlUUTHOTO CJ/IOs HAOMXHA OLITH He
MeHee BEeNHYHHBI, IIPM KOTOpPOR B nopax 3TOr'0 cliogd MO-
XeT padMeCTHThLCH IOoCcTynamouas BOAA, He CHMXag IpodY -
HOCTbL HOOpPOXHO# ofexnanl (n.2.4).

B MOpPO303A4UUTHBIX CHIOSX H3 HEKOHAHMUHOHHBIX [Ic<CKOB
P BECEHHHH NepHOA MOXeT MIHTelbHOe BpeMs HAXONHTBLCS
pola, MOSTOMY I[pPH pacueTe HNOPOXHOK ONeXALl H& NpoY —
HOCTBL HYXHO BBOOMTH NOHMXAaWIWHA koabdUUMEeHT K 3HaUe-
HHIM NPOYHOCTHBEIX M Ae$OPMALHKOHHBIX XapaKTepHCTHK Meo-
Ka. B nepsoM npubiuxKeHHH BEJIHYHHY 3TOTO KOspPHUHEH -
Ta MOXHO NpHHAMATh pasHO# 0,8.

B mnpouecce cTpOHTe/lbLCTBA H 3KCIIyaTalHH AOpPOTH
BO3MOXHO B3AHMOINPOHHKHOBEHHE TIJIMHHCTBHIX I'DYHTOB 3€M-
NgHOTO MONOTHA ¥ IIeCKOB MOPO303aWUTEOTO cinod. B caa-
3H C 5THM HeOoOXOQMMO NpeAyCMAaTpHUBaATb YTO/IIIEHHE MO -
po303alUTHOTO ciiod Ha 5~15cM B 3aBHCHMOCTH OT BlIaxX-
HOCTH M INIOTHOCTE IVIHHHCTLIX MPYHTOB H 3€pPHOBOTO CO -
crapa rpyHra (MeHbllee 3HAYEHHE OTHOCHTCH K MENKO3ep-
HHCTBLIM NecKaMm).

[Ipr yknanke MexAy NeCYaHbIMM H TVIHHHCTBHLIME TI'DYH —
TaM¥ INPOCIOEeK M3 HeTKaHbIX CHHTETHYECKHX MaTepHalno B
3aneHMd eCKOB He NPOMCXOAXT H He TpeGyercdg AOmMOa -
HHTEIBbHO YBEIWYHBATL TOJIIKHY MOPO303allHTHOI'O CIIOS.

Tonmuny MOpPO303alIMTHOr'O CNOS CilefyeT PacCYHTHl -
BaThb MO TPeM pacHYeTHLIM CXxeMaM B 3aBHCHMOCTH OT HC-
TOYHHUKOB MNOCTYINIEHHS BOABI B 3TOT CJOf.

[lepBylo cxeMy NPHAMEHSIOT NPH YBI&XHEHUH NECKOB MO-
pO303alINTHOI'O CJIOSI TONBKO aTrMocdepHLIMH OCANK aM H;
BTOPYIO = NpPH NOCTYMIEHHH B 3TOT CJIOH NOBEPXHOCTHHIX K
TPYHTOBBIX BOA, BePXOBOAKH; TpeThIO — NPH Iropus3oHTtTe
TPYHTOBBIX BOA H BEPXOBOOKH Bhille OTMETKH HHU3a MOpO-
303aWHUTHOI'O Cliod.

2.2, Tonmuny MOpPO3O3EIHTHOIO CJIOM ONPefeNdgloT MO
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nepBOil pacyeTHO# CxeMe B clelyouleM nopsiike, Braua-
e 3alalTcd TONUWMHCY MOPO3O3AWKUTHOIO ClOg He MeHee
0,2M 11 npH 3TOR BenuyYHHE ONpENensIOT CPEOHIOK BIaxX -
HOCThL necka Wy; (nonu enmHuus) mepeA ero npoMepsa —
HUEeM B pacueTHbil nepmon. Pacuyer nposoasT no $opmMy-—
ne

¥ '
W ={( q}am (np.u)* Qla*m(npu})ﬁ“(q:xm(odf q'::rm(w))za -Hucn(m‘x) 2 %n_nz ! )]x

] t+2a Gorriep
.,Pﬁ + W
R onm 3 (1 )
Kc.famaxhh\i
{3 ~
rie o,(‘m‘{n o G (npay = 11 UTOK BOALI B MOPO3O3AIUNHTHBIK
P IO OT "aTMOCHEepHbIX O0CanKop, BbIllallalOiUux Ha

NOBEPXHOCTL HNPOE3AKCH acTH, C OOTBETCTBEHHO
B OCEHHM{ NepHON BNATOHAKOUNEHHY + 4YaCTL 3B~
MBI A0 YCTOHUMBOI'0 NpOMEep3AaHug rpyéx'ra H B
epHOA IUMHUX OTTemene#d, MY Ha 1 M< nopory;

1 "N -
Gorm (06) Jarm(08) ~ NMPUTOK BOALI B MOPO3O3ALIUT H bl i
CIIOW OT aTMOC)epHbix OCalKOB, BbIMANalo Ll ¥ X
HA NOBEPXHOCTL ODOYHMH,H OT CTOKA BOALI c
Npoe3Ken 4yacTH Ha OOOUHHY COOTBETCTBEHHO B
OCEeHHMII NepHoN BIAaroHAKOIUIEHWsI + 4acThb 33U -
Mbl 10 YCTOHYHBOI'O NpOMEep3gHua TPyHT&a 4 B
Mmepuon JIUMHUX OTTenenei, m3 ma 1 M2 popory;

6 — WHpHHA Npoe3Xeit 4ACTH, M;
a - wmEpuHa OCOYHHBI, M;

H - KOJINYeCTBO BOABI, HCHApSIOWeHCH M3 MOpPO303alUP

wn (™) goro cros yepe3 OTKOCHI 3eMIIMHOrO MOJIOTHa B
OCEeHHMII NMepHof BJIArOHAKONNewus + 4acTh, 3H MBEL
RO YCTOHYHBOI'O NPOMEp3aHHd I'pyHTa, M°S Ha M2
OTKOCA;

Su —ngommem{oc'rb MOPO303aWUTHOrC €0l MO BLICOTE
1 0%KOCu 3EMIIHOr'O NOJIOTHA, M;

Gy (npy OTTOK BOABI M3 M“opoaoaalzmmor‘o Criosl B HUXele =
KAWMH TIMBMCTHI T'PYHT (CpefHeB3BeWeHHOe 3Ha -
yeHHe 110 WHPHHE 3eMJIFHOrO MOJOTHA) B OCeHHHI
NMepHoN DIarOHAaKONNEeHHd + 4acTh 3HMbl A0  IIPOs
MEDP3aHUd Iecka ynoMsiiyToro cios, M3 Ha 1
ROpPOTH;

Se- IJIOTHOCTL BOMBI, KI'/M°;



Pmay~ HaHGO/IbIIAS NNIOTHOCTL CKe/leTa MecKa NpH ONTH -
Mal/IbHOH BJIAXHOCTH, YCTQHOBJ/IeHHasd MO MeTOA Y
CTaHOApPTHOr'O YNJOTHeHHs, Kr/m3;

Ko = TpeGyeMblii HOPMATHBHLIH KO3(QGUUHEHT YINOTHEHHS
necka, 6e3pasMepHaqa BelHYHHA;

hyj~ TOMUMHE MOPO30O3AUMTHOrO CJOS H3 HecKa, M;
iy

Wonr— OIITHMANBHAS BJIAXHOCTBL IecKa, OOJH eAHHHUbI.

flppy 3TOM Be/lMYHHA BIAXHOCTH, BbIYMCIEeHHasa 1o ¢op-
myne (1), He OOMXHaA NMpeBbIUATHL ONpede.l@HHBIX 3Hade -
. < .
HHil, a UMEHHO IpH hug"%p(n)/(.f’s?) Bennunna W, < W e,

lpH hmé"%p(n)/(ﬁsg) BeNUYHHA W,HsWus‘q&p(n)(wns_mﬁwg)/g?sghu‘;:

Coe  Gep(n) - cpenHeapnpMmeTHYeCKOe 3HayeHue yHelb -
HBLIX ABAXYIIHX CHA MeHHcKoB, r[la, mecka MOpOB0O3alIUT -
HOTo cnost, § - yCkOopeHue cBOGOOHOrO NafeHHd, m/c2,
W, g - MonHas KanwispHas BIAroeMKOCThb llecka, H[OnH
equnuunt, Wy - NONHAS BIArOEMKOCThH Necka, OOIHM eau-
HHUBI.

2vavenia W M Wgg  ycTaHapaupaiOT Npu TpeByem o it
HCDMATHBHON MIOTHOCTH Ilecka. BeluuyrHbl (fmm(,,;m),q.:m(mq,,
Varu (M),qlm(os;,ﬂ;cn(m, U GQur (zp) CI/1€AYeT BLIYHCHNTEL COTJac -
HO "MeTonYeCKHM pekOMeHOauusaM IO pacuery BOOHO ~
TeIViOBOTO pexuMa g paspaboTKH ONTHMANBLHO| KOHCT -
PYKUHY 3EeMIIHHOI'O NONOTHa aBTOMOOHABHBEIX OOpor”.

JHaueHHs YOenbHbIX ABWKYIIMX CHMII MEHHCKOB TMNeckKa
YCcTaHae/InBaloT 22KCIIepHMeHTal/IbHO HAH HNPDHHHIMAIOT DaBHDLE
MU TaOMUYHBIM Be/MYHHAM, [pPUBEAEHHBIM B YKA3 AHHbLIX
poiwe “Meroauyeckux pekomenpauugx”. [lpu orom cne -
iyeT MMeTL B BHAY, YTO BeJHYUHA qcp(")/(ﬂsg) paBHa
cpefiHeil BBLICOTE KANWIIMIPHOIO MOAHATHA BOAbI B MHecKe, M

Inga Mopo303aWMTHOTO CllOf, YCTPAuBaeMOr'o TOJBLKO b
iipeflenax npoe3dxed yacTH ¢ TpybuaTbiIMH ApeHaMK fion
xpaeBhiMK nonocamu, pacuer no ¢opmyne (1) nposonmar
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npy =0 u J,,=0. B pacuer NONONHHTENLHO BBOO T
BEIHUHHY OTTOK& BOALI U3 MOPO303aiUTHOTO £JIod no
TpySuareiM Apenam. [Ipli OPUENTHPOBOMHLIX paACHETAX MO-
KHO He YYUTLIBATL OTTOK BOALI M3 MOPO303AWMHTHOTO
cnog no TpybuarviM Npenam. CnenyeT uMmeTb B BHAY, 4YTO
STH ApEeHbl He TONBKO OTBOASIT HACTL BOMALI U3 MOPO303a-
WUTHOTO CNOd, HO H MO3BONAIOT {IePEXBATHTb H OTBEC T H
BONY, NOCTYNAaOUy0 B 3TOT CIOH CO CTOPOHLI OGOYHIL.

CnenywouuM sTanoM pacyera (BASIeTCs] yCTAHOBASH H e
BMIOPLI BNAXHOCTH Necka nepel NPOMOP3aHHeM MOpPO303a~
auTHOrO cnoa. [lpu h,, < Gom/(Peg) BRAKHOCTL mMecka B
BepxHelt yacTi Ahﬁ,,,(., MOPOSO3AUATIONO ClI0S, paBia
Woor o B HEXHeHl 4acTH aht w3 (2) BeauuuHe We. Pac-
YeT TOJUIMH YKAJ3AHHBIX HaACTell MOPN303aWMTHOIO Clod, M,
npoBondAT no GopmMynam:

1 Wies =W . (2)
_| Vb #3 \h
AhMg(l)A(wa_wony) M3
T W~ W,
T [ wy Toemiy
Ay ( Weg Worr) ™ (3)

Mpu hm)‘}cp(n)/(ng)
Was~Wonr
! (wx:~w >h“’£’9cpf")/(f’59}

SMIOPY BAAXHOCTH IecKa pacCUYHTLIBAIOT AHAIIOTHYHBIM 00-
pasom.

[pu hug> qCp(n)/(PS 9)

wa~ Wo
H .W.—l—-——"l—} hmbj'olcp(n)/(ﬁg)
Wy g = Wonr

X
)vaxcxue uuppor 11 u Il oboanavarwr, uyro asnwpa
B/IAXCHOCTH Mecka feped MpOMep3aHHeM COCTOHT COOTBHT-
CVTBC-}HHO M3 OBYX U TpeX yjacTell C BIAXKHOCTLIO, papBHO i
) U W

W, b

oY




BlaXHOCTbL Mecka B BepxHel wacTu Aah%, MOpo30oza-
WHTHOTO cnog paBHa W,. , B CpelHeil 4YacTH Ahus(z) -
BeJIKYHHEe Vs, @ B HuUXHell yacTr Ahm,(;) - BaAu -~
ynne W,p.

Pacuer TonwuH yka3aHHBIX YacTel MOPO303alIUTHO T O
ci1od, M, INPOBOAAT NO GopmMynam:

q (4)
&by 'ua‘(Ahmstz)*Ahﬂa(a))

ifi
Ahwz)"‘?‘cmn)/(ﬁe 9); (5)
i = WM;‘Wonr) _(Wx,g"wonr . I}’cp(n)
Aty ( W~ Wonr Mg Wog—Vorr) Ps¢ (6)

3aTeM HYXHO Onpede/lUTh BeNHYHHY MNYYEHHd Iecka C
y4eToOM TOI'0, 4YTO B 30HY MpPOMep3aHHs Necka NocTynaer
TO/1ILKO BORA, HaAXOAgWAadACd B MOPO303allHTHOM cioe,

[lp BraxHOCTH mMecka neped NpoMep3aHueM, paBHO i
BenuunHe W,,, B BepxHeHl 4acTH M PAaBHOil BelUYIHEe W,g
B HMXHEH yacTE MOpO303alITHOTO Cllofd, pacyeT IpoOBO -
a4aT no dopMynaM:

K .
5(2) i g () Kv
h"é
(3o~ Ksz) Prmax )8 -
Wy = max ; (8)
3t {'OQKs(z)\PmaxJazp
i _ W5§ Wonr i
Alynee (Wam Wour /302 ' (8
__hngv(z T L]
Ponga (g™ h ; [O'Us{hna"dh;n(z))‘LKvﬂhzn(z) , (10)
roe Ki(z) = KkOobPHUMEHT yNIOTHEHHs HecKa Iocie Npo -
Mep3aHus B Cl0Oe TOJILWHHOM h,nm, ea-

paszMepHasad Be/IMYHHA,
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hpuie)~ BEANIHHA NYVeHHs BONOHACHIEHHOTO M ecCKa
™ MO[IO303aIKUTHOTO CJOd, M;

Ky —~ NOnpaBovHbll KO3OPUUMEHT, YYRTHPRAOMEN NpH
pacueTe ny4YeHus QAKTINECKYI) DAwWXHOCTD
neskKa ftepell HpoMeDnaHKeM, Ce3pashieopHada
BeIHuYnHa;

W, (= BIAXHOCTL NECKA [OCIIS NPOMEp3aisist B Cioe
a TONIMHOMN ARsp(z) y  HOAM EMHIULY
. aQ
Jazp ~ INIDTHOCTHL 4YaCTHL TpyHTa, K/ a2,

Ahyﬂﬂ" TOMMINA CAOf NEeCKd, M, B KOTOPUM Bjlak -
HOCTL NIGC/e NpoMep3IaHud ypoauuusaercy 1o
CPARHCHNIO C HAaYalbHOW, DaBHON Wyke |
.= BeINYUH& NYUeHUd MeCKa MOPO3OIQLHTHOTC

UMY cros, M.

Benuuuidsl hwum) ¥ Ky crupefeiaomrT COoTNRacHO
yIIoOMaHYTHIM Bbille “MetoanyecxuM PeKOMeEHIALAGM i c
pacyeTy BOAHO-TENIOBOTO PeWHMa i paspaborTxi ouvi-
ManpHO# KOHCTPYKUHH 3eMJSIHOTO NOoJNOTHA apTOomMOCHILHON
poporu”

[Ipr BNaxHOCTH Necka nepel NpomMep3aHlieM, papHOil
Wont B BepxHell yacTu, Wgg B CpelHell HacTH U Wge
B HHXHEH# 4YaCTH MOpPO303aUHTHOI'O CJ/I04, HCKOMYK BernH-

yupy MYYeHUs YCTAHABIMBAIOT B CleAyouleM IOopalke:

Weg~Wonr ) (WnG Wanr) } T
npu (£ Ah ah2 < Ah, ¢
Wyt Womr | 1)\ Wy~ Wor) 1)~ 8

nydyenye quncnﬂmT no dopmyne (10), samensss B Hel

'3 m ” ¥ al
Be/IHYNHY Ah yn (2) Ha A*’;n(z) ' LOTOPYIO YCTAHABITHBUIOT
110 BblpaXK EHUIO

. Wep-W. i Wpg —Wonr R
Ah =( b onr +( )A h
#niz) W 2)~ Wonr A h’"?(ﬂ) Wy )~ Wonr HOR (11)

Wit =Worrr ) [ ( Wg~Wonr h
npu h v W A h 2ZA
(Wm)' Worr )" 450 W2y~ W ) M= e

13



Be;IIHHY NydeHHs BbIUHcagior 10 Popmyne

} 2l

Ty (o i § i 2
h"w (13 7{%110: 05(A h"‘é wta h-"'} (5)—Ah5"(?’))+ fva h’“" * a h;n (3)}7(1 2)
3

roe  Ah s TONUHHA c/lod [Meckd, M, B KOTOPOM Bilax-
jne HOCTB NOC/Je NpoOMep3aHdsd yBeluyuBaeT -
Csl O CpaBHeHHIO C HavalbHO#i, paBHO i
Wns - -
[lpr satom BeIdYuHY Ah?n o) YCTAHABIIHBAIT 10
BbipaX eHUIO
i Weg~W (B[ Wye)~ Wb [0
Wnb onT L (2) Ah a
A = —————.——-)An - M3(2) » (13)
)T (W oy~ oy )~ M3\ Wy )= Wonr 3(2)
rae W) ~ BI1akKHOCTL necka Mocje NpoMep3aHns B
cl/ice TOJWHHOH Ah}nm, AOJIH eBHuHHK-
IIbI.
Bnaxuocte W, (@) BLIUHCASIOT M0 dopmyne (8), sa-

MeHsis B Hell penmuuMHy Ky, ua  Kj@), Koropywo yc-
TaHaBNKBAIOT N0 BhipaxeHnuio (7), UpHHEMAaZd Ky = 1.

2.3. Benuupuy ny4YeHHs OO BTOPOH paciyeTHOR cCxeMe
(POTHO3UPYIOT MPK YCAOBHK PACHONOMEHHME HH3a MOpPO30O -
3alUTHOT'O C/0d B 30HEe KaANWIIgpPHOR kaiiMbpl Han pacyeT-
HbIM TOPUIOHTOM MOBEPXHOCTHBIX WIH CPYHTOBBEIX BOA  H
BepPXOBOAKHM Nepel OpoMep3aHueM 3eMIIgHOTI'0 NOJIOTHA.

[Ipr paccTogHuM OT HU3a MOPO303aMUTHONO Clog MO
FOpPH30HTA YNOMAHYTBEIX BOA GONee BeNHYHHB qcp(n)/(psg)
pacueT MYy4YeHUs HEKOHAHUHOHHBIX MNECKOB MNPOBOAYT aHaIO-~
THYHO H3JIOKEHHOMY Bblilie.

[Ipn paccTogHHHM OT HH3a MOPO303AULIUTHOTNO ciog RO
FOPU3OHTA [MOBEPXHOCTHBLIX UM TPYHTOBBEIX BOA M BEpxo -
BOOKKM MeHee BellIHYHHBI qcp(n)/(pcg) nmydeHHe HEKOHAMIIHOH—
HblX NMEeCKOB PaCCUMTHIBAKT clleayiowuM ob6pasoMm., Braua -
Ne 3analTcd TOMUHXHOR MOpPO303alIATHOIO C/I0g He MeHee
0,2 M u npu 3TOH BenuuHHe onpenensiior mo dopmyne (1)
CpelHIOK BIAaXHOCThL IeCKa Neped ero npoMep3aHHeM B
pacueTHbill mepuon., B pacyeT NOMONHHUTENBLHO BKIIIOY &IOT
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BEIAHYKHY TIPHTOKAa KAUUNIgapHol ROAbL! B Moposoaaum'mmﬁ

coii G np (2p) 1 M3 Ha 1 M2 ROpOT'H, YCTEHABAHBHEMYIO
no dopmyne
(} :(CI’CP(n) “ )(Wﬁ.qu“"T)Ko\pmax , (14)
npz
p) N 9 Joc
roe HM} -~ paccTosiHue OT HH3a MOopOo303aluiuTHOrO Clloga

0O TOPH3OHTA IOBEPXHOCTHLIX MU TPYHTORLIX
BOR U BEPXOBOOKH, M.

[lpu pacuete mo dopmyne (1) npunnmawt q‘onm): 0.

3ateM ycranaenupaior no dopmynam (2)-(8) snwopy
BIAXHOCTH NeCKa Neped NpoOMep3aHueM MODO30IAWNTIOND
CROY ¥ BLIYACHAIOT BeNHYUHY MYyUYCHHS NECKA.

Ilpu BnaxHocTH necka, paBHOI Wonr B Bepx e i
yacT ¥ Wyg - B HUXHel 4acTH MOPOJ O3 AWHTHOT O
crogl, OyHeHHE PpaCCHHTHIBAIOT 1o GopmMmyne

h T )
nyv(a + =
Irgeo)” Ty 005 8y Ko gy ) (15)

lpr pnamunocTu necka, pasHolt Wy, B Bepxued dac-
TH, W,g B cpeaneil yactu u W,g B HIXHell HacTH Mo-
pPO303aWUTHONO CNOsi, pacueT N . () MPOBOAAT MO ¢Op-
Myne

h

Hugu (o) )
nye(my)™ "‘J;“’(OO5Ah‘,’(,)+KVAHM3(2)+AhMM5) (18)

Benuyuny nyyenHus 00 TpeTbed pacyeTHOH cxeMe npo-
THOSHMPYIOT Npy YCJOBHM, HMTO TpPYHTOBble BOMABI H/IH Bepxo-
BO/lKA HAXOAATCH B Npelenax MOPO303aWHUTHOIO CHO4.

B 3TOM criyuae BIAXHOCTH MecKa B BepxHeli YacTH Mmo-

poagaammuoro cnos AhMaU)— Wony , B cpenﬁxeﬁ 4ac T u
Ahuéu) = Wcp ; a B HUXHEH 4acTH sk = Wng .
CASAIOT RO .

Bemuumint  Ahy, AhM} (zy BHIUMCATIOT T dop

15



e
mynam (4) x (5), a Tonumny cios mecka ah,,, npu-

HEMAaIOT panHofi BO3IBBLIUEHMIO FOPU3OHTA TPYHTOBBIX BO A
HAH BEepPXOBOAKH HAaA HH30M MOpPO303allUTHOTO CJIOS.

[lydyenne HexCHAMHMOHHBIX NECKCDh PACCYHTHLIBAIOT N O
popmyste (16).

2.4. Hapany c pacueroM TONMMHB MODPO303alUTHOT O
Clog MO BeNUYyKHEe IIyYeHHUs [eCKOB CledyeT NPOBEepPdAThH,
40CTATO4eH K 06bEeM He3aNO/IHEeHHBIX [I0Op 3TOro Cclnog
119 pasdMelleHHs 5 Hell nocTynalomeil poabt 6e3 cHuXe -
HUA [POYHOCTH LODONKHOHA ORexAbl. DTo ycnosue obecre-
4YUBASTCSI NPH COOG/I0AEHHA HepapeHCTBA

' 17
My Byge* Nyan (17)
roe  hy,. — TommuHa cllog, NMOJHOCTLIO HACHINIEHHOTO BO-
noi, ™M;

- OONOJHUTENbLHAH TO/UIMHA C/10d, HPH KOTO -
poil CABKI’ B. IecKe NOAO AefdcTBHeM TpaHC -
[TOPTHOM HATPY3KH HEeBO3MOXEH, HO He Me -
yee 0,10-0,12 M Ond KPYOHLIX Neckos, 0,14-
0,15 M AN NeCKOB cpeldHell KPYHNHOCTH  H
0,18-0,20 M nng Menkux Neckos.

B sToM caydae KOIU4YeCTBO BOAbI, KOTOpPOEe MOMKET
Na3MecTUThCH B CBROCOAHBIX MOPAX MOPO303alUMTHOTO CH0g
NpH yCcTpoilcTBe Cr'o Ha BCI WHPHHY 3eMISHOTO NOJOTHA

1]
al
an

Qgon , ™3 7a 1M DOpOTH, YyCTEZHaBAMBAOT O BHIPAXEH H 10
G\gonz n [Fy,}(‘(- (Q}GM)"(6+2Q)h5°" Lpﬁ]e7 (18)
roe " ~ NOPUCTOCTDL necKka p yYMIOTHEHHOM COCTOSI -

HHYil, AOoayd eAMHHOBbI,;

Fuy — mmowans MONepeuvHOTO CedeHHs MECYAHOTO
COS TOJMIMMHON OT HHM3& KaMeHHOR WacTH

OAexAbl A0 IOACTUIAIOWEro IpyHTa B Npefle-
nax pcedl WHPHHBI 3eMJIFHOI'O IONIOTHA, M<;

k0obbUUKHEeHT 3ailC/IHeHNs BOOOH MOp MOpO30-

Py —~
3" " JAMMTHOTO CNOs HNepel HaAYalOM pAacyeTHOTO
nepuofa, G6eapa3MepHas BeNUYHHA,;
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Y - Koscb%muneu'r 3anonjeHNy MOp KaNnuajigp H o i

BOAOil B 3anacHO# uonoxgm-ronbnoﬁ) YyacTH
MOpPO303alHTHOrO ciog, OeapazmepHasa Belud-
4yuHa,

t - nnuma yuactka moporwu, n, [ =1 ar.

[na Mopo3osaluuTHOTO C0s, yCTpanBaeMoro TONLKO
B mpefenax Npoedxefll wacTH, B pacueT no ¢opmyne (18)
BBOAMTCH COOTBETCTBYWOILAH 3TOi KOHCTPYKUMH IO ALDb
NONEepeyYHoro CeyeHHd necHyaHoro crnosi. [1pu aToM INpHHHU -
maoT @ = 0,

3uauvenune xosdduurenta Pyum OTPeeIioT IO dopmy-—
ne

" _Wz(cp)’ (19)
M Wog

raoe W) - CPefHSsl BIAXHOCTH IleCKa MOPO303auUTHOTO
cllod Nocjie npomMepaanus, NONH eOHHHMULL

[Ipr pacuyeTe TONWHMHBI MOPO3O3AUMTHOTO ClIOs MO mep-
BOH pacyYeTHOH CXeMe NPHHMMAIOT, UTO W,,cp)=WMJ.Taxoe
Xe PapeHCTBO 3HAYeHHUl BIAXHOCTH Mecka A0 M mnocae
npoMep3aHnd HMeeT MeCTO M Npd pacyeTe N0 BTOPOH
pac HeTHOH cCxeMme B Clly4ae paclo/IOKeHHs Hu3a MOpo3o -
3aIUTHOrO ClIOsl Hal TOPU3OHTOM MOBEPXHOCTHBIX unu
IPYyHTOBLIX BOA H BEPXOBONKHM Goflee BENHYMHBL Gg, /(29)-

[Ipu pacueTe TOMLUIHBI MOPOBO3AUIMTHOrO ClOg MO Tpe-
Thel pacyeTHOW cCxeMe, a Takxe H TO BTOPOIl B cllyuyae
pacrosoXeHuss YIOMSHYTOI'O TFOpPH3OHTA MEHee BelU4UH bl
q,cp(")/(ﬁ‘ g) CpefHl BN KHOCTBL I[l1€CKAa [ocie lpoMep—
3aHuf ycTaHaplHBawT no ¢opmynam

I i

Wonr Dhyy () Wy) C\h:i;(x) . (20)

Wi(cp)= 0 !
l’“}
3 1 2
W _ wonrAhmm WA hw(t)"'W}(J)A M3 (3) (21)
= 1
(G [
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Bxonstume B ypaBHenug (20) u (21) penuuunn Bnax -
HOCTH W) M Wy(3) BeuHCAsOT Mo ¢opmyne (8), sHoca
B Hee COOTBeTCTBYMMMHA kKoapduUMEeHT YyNMIOTHEHHs NeCK a
nociie NpoMep3aHHs.

3nayenue xosdpduumenta g, onpenenaioT no Gopmy e

@ = (hi(max)*' <.t htv(max))(wxs‘wom-) . (22)
x Yhyan (W,,G ~Wonr)

! v
rae N (max)xmax) ~ MBKCHMAalbHAH BRICOTA {IOAHATHA Ka -

OWINAPHO#K BOABI B MOPO303AaIlUTHOM C/®e 1o
rpynmnaM Kanwlisgpos, M; hx(m(u)éhaﬂ"‘

PacueTHsIM MepHonoM rofa Alig NPOBEpPKHM BHINONHEHWY
ykasanuoro ycinopus (17) aengerca mecha. B sToT me -
pHOA NMPOHCXOOAUT OCalKa OTTAadBLIMX TVIMHHUCTBHLIX TPYHTOB
C oTxXaTHeM BOAbl B MOpPO303aluTHBIH cnoit. K satomy no
6apngercyd oTxaTHe BOAbl H3 INepeyBliaXHeHHbIX TPYHTO B
non RefdcTBHeM MNUHAMHYECKON HarpyskH, UMeeT MeCTO H
NPHTOK BOABI OT aATMOCEpPHHIX OCANKOB, BHINANAKOUINX Ha
MNOBEPXHOCTE HAOPOTH,

Konmyecteo sonst Q,,, M3 na 1 M noporm, koTopoe
MOXeT NOCTYNHTL B BECEHHHUI Hepnol B MOPO303allHTHBIA
Clloii, ycTpaueaeMplii Ha BCKO HWHPHUHY 3eMJIFHOI'O IIOJIOTHA,
ONnpedendlOT IO ypaBHEHHIO

[
Q my [(Ofam (npay* Gorn(np.9)* Gorx (P))6 * (23)
n
*(ql;m(oaﬁ %rx(os)) 2o~ Hucn(oh()z SM}] ¢ 1
rle 01”0,1'M (o) = TIDATOK BOMEI B MOpPO3alNTHLIH Clol

oT arMochepHbix OcalKoB, BbIHANAIOUINX B Be -
CEeHHHUJj NnepHod Ha NOBEPXHOCThb Npoe3xeill Hac -
TH, MY Ha 1 M4 npoeaxell yacTu;

nl
arm(ob) NpPUTOK BOOBI B MOPO3 O3 AW HTH LI

ClIou OT aTMOC‘i)eprIX ocaaxKoB, BpITafjalwUIBX B
BECeHHHH NepHON Ha NOBEePXHOCThL OOOYHH + MPH-
TOK OT gTOKa BOABI C npoesaxeil yactd Ha 060 -
YHHY, M Ha 1 M¢ 06OYHHLI;

Gorx(npuyr Jorx (6)— 0BBeM BOABI, NMOCTyHmawwe# B MOPO ~
303aWIMTHBIA CJiof ¥M3 JexallHX IORA HUM rg¥ﬂ -
TOB NPH MX OCalKe NpHM OTTaHBAHUH, COOTBETCT-
BEHHO_B [pefeax niaoefmeu YyacTH M B Ipefle-
aAgx obount, M3 Ha ] M4 npoesxell yacTy Hny
OOO4HHbI;
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L]
H ucn {orx

Yorx(py ~— OBLEeM BOMALI, NocTynawuell B MOpo -

303651!11‘1%11‘& cno#t 3nou aelHcTBHeM AMHAMHYE -
CKO# MAT'PY3KH, M

Ha 1 M gpoeaxeli 4acTy;

HCIIapeHde BOAbI K3 MOPO303AUIMTHO-
"0 CJIOg yepe3d OTKCLhl 3eMNIgHOI'O INOJIOTHAa B

BeCceHH¥#t nepuond, M9 ya 1 M2 oTxoca.

Bennuunet q:m(m«)"l:mm) H H::'c"(m) clleAyeT BBLIYHCIATH
cornacHo "MeTonuYecKHM peKOMEHRAUHAM MO pacyeTy
BONHO~TEN/IOBOTO peXuMa s pa3dpaboTkB ONTHMAaNbHO i
KOHCTPYKIHH 3eMTNAHOr'0 NONOTHA aBTOMODOUIBHBIX Aopor”,

KonuyecTpo BOAB, OTXHMaEeMOl B MOPO30O3all M TH bl i
CJIO¥, onpenendaoT no Gopmynam:

)

»*
qorx(=[K3 Wmcw(hnp+hwu)— KBW$ (hnp‘*hngq—hocag\]ﬁmax (IJEP/-PS ?(24)

roe K, Kg-

x)

KO3bbHUHEeHTHl YINIOTHEHHd TVIMHHCTONO TI'pyHTa
COOTBETCTBEHHO [IOCIe ero Ny4YeHus 3UMOH H
noclie ero ocalkd BeCHOW MOQ MOpPO3IO3AHIHUT -
HBIM CclhoeM, De3apasMepHble BeJIHYUHBI;

pacyeTHas BIAXKHOCTbL IMIHHHCTOTO TI'pyRTa Nuc-
Jle ero OTTAWBAHUY NOA MOPO3O3AWIUTHBIM ClO-
eM, NoaM eNHMHHUEI;

BJIAXHOCTL I'PYHT& IOCJEe ero OCalKH B BeCEeHHH i
MEepPHOA, ROJM EAMHHULI \CM. ¢OpMyITy (57}, yromst -
HYTHIX Bbllle MeETOOHYEeCKHX peKOMeHOalul ) ;

- ray6buHa npomMepaaHus 3eMIISTHOTO MOMOTHA OT

HH3a KaMeHHONl 4YacTH NOPOXHOY OAeXIbl, M;

Be/IMYNHA NYyYeHHd TIUHKHCTOIO T'PYHTA NOA MO-
pO303AaIIUTHBIM CllOeM, M;

Be/IHY¥HA OCAafKH TIUHHCTOTO TPYHTA BECHO M
NMOR MOpPO30O3alUUTHLIM CIIOEeM, M;

WIOWAAL MQNEPEeYHOro CedeHUsi CpyHTa, M<,
Wep= 1 me;

dopmyny (24) cneayer npuMmeHaTh NpH pacdyeTe Be-
THIHH Qo (np ) o Gork (ab) *
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QUTx:(p): h°®zP<W5 —0775W7)K5Jamax/ﬁs ' (25)

roe h_ - TonumuHa c/0g TpyHTA, K3 KOTOpOro poAa

Q
OoTXHMAaEeTCd B MOpOSOBayIPITHbII';I cCiqIoOn nmona
ReiicTBHeM OHHAMHUYECKOHR HATrDY3KI, M,

W_ - BIaXHOCTHL TI'PYHTA Ha I'paHHlle TeKy4ecCTH,
O0O0JIX eAMHUUBL.

Benuuynny h, ycranaenusawT no dopmyse

he=(3,5-14)R~hoq (26)

roe QN -~ ouameTp kpyra, paBHOBEJIHUKOrO OTNEYATKY
Kojieca pacqe‘rHoro aBTOMOSKJ'IE{, M;

h, — TonumKHA OROPOXHOH ONEXALI BMECTe C MOpO -

o
i 303allHTHbBIM CJIOEM,.

KonuyecTBO BOABI, KOTOpPOE MOXeT MNOCTYNHThL B Be -
CeHHUH NnepHod B MOPO3O3ALIUTHLIA CJ/IOH, yCTpauBaeMbli B
npefenax npoeaxeff YacTH, BBIYHCAFIOT 110 ¢dopMmyne (23)
npu HS'CN(OTK) = 0. lpn sroM npuHumawT, Yyro a = 0.
[Ipr Tako#t KOHCTPYXKHIHMH MOPO303aAlHUTHOI'O CJIod yCTpau -
BalwT TpybuaTble OpPeHBLI NON KpaeBeIMH noinocaMu. B stom
cilyyae B pacuyeT AOMNOJHUTENbHO BBOAYAT BEIHYHHY OTTO —
Ka BOOBl U3 MOPO303alIMTHOTNO C/10g Nno TpybGyaTeiM AOpe -
HaMm. [Ipy OpHEHTHPOBOYHBIX pacyeTax OTTOK BOMLI 10
9THM OpeHaM MOXHO He YHYHTHLIBATL.

2.5. TpeGopanug X mecuyaHblM TpPYHTAM [MIsT YCTPOHCT -
Ba MOPO3O3AallKTHEIX CJI0OEB YCTAHABNHBAIOT HaA OCHOBe IpH-
BeNeHHbIX BBIIIE pACYETOB HA& MOPO30YCTONYNBOCTHL K NpPOY-
HOCThL OOPOXHON oaexanl. Kpome Toro, koadpuument ¢punb-
Tpauuy llecka Oo/MmKeH ObITb TaAkWM, 4YTOObLI He NHPOHUCXOAM—
10 oOpasopanud ci1osi BOAKI MO HNOpPOXHOH ofdexAol, a ar-
MochepHbie NCcankH, NOCTYylNaKiye Yyepe3 HOKPLITHE Npoes-
¥*ell yacTH B MOpPO303AaLIMTHBIR CIHOH, MONHOCTHLIO BIOHTHIBA-
JMCL B TOT e MOMEHT B HNOpbl Mecka srtoro cnog. Ta -
KHe YC/IOBHA HYXHO of0ecnedHBaTh B TedYeHHe BCero mne-
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puona Mexny KanuTalbHbIMH DPEeMOHTAMM IOKPHITHHE, B TOM
YHC/Ie M NPH MAaKCHMAILHOM 3aNOLHeHHHM NOp Iecka BO-
ool BECHOW pacdeTHOTro roda, YYHTLIBAS TaKKe BO3IMOX -
HOCTL YMeHblWeHHs KOoa3¢dHuuenTa OHALTDAUKE HecKa B
fpolecce 3KC.MIyaTaluHd AOPOorH. STuM TPEBOBAHHAM OObiu~
HO YHOOBNETBOPSIIOT NECKH C KO3hPMUUEeHTOM G(HALTPALUH
0,2-0,5 m/cyr wu Gonee.

[Ipn TOonmuHe MOPO3O3AWMUTHOIO ClOg, YCTAHOBIE HHOH
JIO YCIOBHIO NpedOXPaHeHus NOKPbITHS OT HeOONYyCTHMO T O
MODPO3HOI'O Ny4YeHHd, Ooibille TOMWHHBI CNOH, AOCTATOYHOH
oS pasMeueHns B I0pax mecka nocrynamueff B 0C -
HOBaHHe Npuedxel YACTH BOLbl, MOXHO HCNONBL3OBATH Nec-
KB c koaddunuedntom dunwrpaunu 0,2 m/cyT u bBonee. B
OPOTUBHOM cCilyyae IJIg YCTPOHCTsa MOPO3 O3 AWM UTHOTIO
ClIosi HYXHO NPHMEHSATL MecKH ¢ xoapduumesrtom ounnLTpa—
uun 0,5 m/cyr u 6onee.

[Ipn onenke mecka B npeanosaraeMoM s paspaBoT -
KM Kapbepe NOMXHB! OLITL OTOBpaHb Kak MHHUMYM 15 npo6
w3 xaxiex 500 M3 rneckKa, npu4eM B Kaxaou u3a 3THX
npo6 3epHOBON cocTaB AOMXKeH ObIThb TakuM, 49Tobbl oBec-
NeywBanuch ykasaHHbie Boiwe Tpebopanug. Hag 3TPIrO
npeBapHTebHO YCTAHABIMBAIOT COOTHOWIEHHE Mexay CcO -
nepXaHueM IbUIM ¥ TIHHBL U KO3(hHUMEeHTOM NydYeHHUd Nec~
Ka, MeXNy codepXaHHeM YaCTHI pasnuuHbiXx Qpakuui u
koadpbuuMeHTOM QLIBLTPAUHUH [IeCKa.

[Ipn ycrpoiicTBe MOPO30O3ANIHTHEIX C/IOESB HEOOXO M H MO
BLINONHATL TpebopaHug rnaebt CHull 1I-40-78 "Asromo -
6unpHbie noporu. [IpaBmna NpoM3BOACTBA ¥ MpPHeMKH pa-
6oT” c yueToM cooTBeTCTByUHUX TpeboBaHuit apyrux
rnap CHull, a rakxe 'OCToB, OTHOCHMHUXCH K NPOUIBOO~
CcTBY M IpueMmKe paboT IpH CTPOHTENLCTBE aBTOMOOHIE -
HBIX OOpOT,

2.6, TennousonguuoOHHLIE CMIOM OPOEKTHLYIOT TAaK, 4YTO -
661 o6ecneduTh MOPO3OYCTONUMBOCTL LOPOMRHOW O A e X A bl
(cM.1.4.1) 1t ee paboTy B yNnpyroi CTaaf {coraacHo
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BCH 46-7_;. C moMoumpio TeMUIOU3ONAUHA MOXHO YMEHb -
WHTEL FNyOuHY NpoMep3aHUa 3eMIIGHOTO MOJIOTHA UM TeM
caMblM Or'paHUYHUTh MydeHHe [NONYCTHMBIMHU NpefenaMu HIH
MONHOCTBHIO NPEAOTBPaATHTh LPOMep3aHue NOoACTHIaAl W eTr o
I'PYHTa, HCKIIOYHTHL BO3MOXHOCThL €r'c MOPO3HOr'0 nydye -
Hua. B cBow odepenn, yMeHblLIeHHe HIH HCKIKYeHHEe MO-
PO3HOIO Ny4YeHHs OTpaHHUYUBAET HUIH IOJNHOCTHLIO YCTpPAaHd -
eT pas3ylIOTHeHHe TI'pPYHTOB B Npolecce aKCIUIyaTaldd AO-
poru, Cumxenne TI'NyOHHbI NpOMEp3aHHd YyMEHbUIAeT Tax -
e HepaPHOMEpPHOCTh MOpPO3HOTO NIy4YeHHWd H NPHBOAKHT K
Gonpweil cTabulbHOCTH POBHOCTH HOKPBITHA.

TennousongUUOHHBIR CIOK ABIAETCH HIXKHHUM CllOeM OC-—
HOBaHMUd OOpOXHON omexnanl, [Ipu ero nmpoexTupoOBAHHHU
cllieflyeT YYHMTLIBATL, YTC IINMPHHA TelJIOH3ONSUHNOHHOT O
cnog OonxHa BTk O onblle WHPHHBI Ipoeadxeil YyacTH Ha
0,5-2 M, uyTOOBI H3OMHMPOBATH MOCHEAHIOW OT MNeUCTBHA XO-
noga co CTOpOHbLI OGOUYHMH.

TennousonguUUOHHbIe MAaTepuanbl U3MEHdIOT Temnepa -
TYPHBI# DPEXHUM IMOKPBLITHA U MOTIYT BhI3BATL TO/IOJIeA M LY
Ha ApoeaXeil 4yacTH, NMO3TOMY MECTO pAaclloNlOXeHHdg Ten -
NMOUBONSIUAOHHOTO Cnog clledyer BuiOHpaTb Tak, YTO 6 bl
ofecneyuTr HOESHTHUHBIH pPEeXHUM HOOPOXKHBIX ONEeXA C Tel-
TOHIONSIUMOHHBIMHY CcnossMH H Be3 Hux. Tenou30nsguUHOHHBIE
C/IOM M3 MaTepHalos ¢ KoadOPHUHEHTOM TelIONpPOBOAHOCTH
Meree 0,05 Bt/ (rK) HyxHO pacnonarare Ha riny6bune Go-
nee 0,5 M OT NOBepXHOCTH IOKpHITHA. B aTOM cnyyae ue-
ctoTa obpasoBaHug TONOMNENMUBI HA ydYacTKe C TellJIOU30 -~
TMIUHOHHBIM cnoeM He npesbiwaeT 10% no cpasHeHuO C
YYACTKOM, HMMEIOUIMM TPAONLHOHHYIO KOHCTPYKIHIO HOPOX ~—
HOMl OMeXAbIX).

2.7. TennounzonsaUHOKHBIe MaTepHalbl RO/XHBI COxXpa -
HATh CBO#CTBA NOA BO3AeilcTBHeM BnarH, TeMmiepaTypbl K
arpeccHUBHDbIX BOM, BbITh OGMOCTOHKHMH, obnadaTbk TexHONO-

x)
Ilo nanubiM uccnepopanunit M.[yitwenanuena.
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FUYHOCTLIO B paboTe X BbIAEPKHUBATL HATPY3KM, BO3HH ~
Kawuye INpH yxknalke ¥ YIJIOTHEHMH BhHIUEIEXAaUlKX CJI0eB
AOpOXMHOE ONexnbl,

Tennouasonauuonnsle MaTepHanbl OOKHLI OBITH HOCTa -
TOYHO NpPOYHbiMH. TennoHU30MdUHOHHbIE CJIOH H3 MAalloNnpot-
HBIX MAaTepHanop MOPYT ObiTb NPUYHHON CHHXEHUd Mpoyd -
HOCTH MNOpOXiHON ONEXAbBl U3~38 CHHUMAEMOCTH CAaAMOTO
TENNOU3OJIIUUOHHOTO MaTepHana ¥ HEBO3MOXHOCTH N0 -
cTHYbL TpebyeMoOli cTelNeHM YMIOTHEHMH BhILeNexallux Cllo-
es. [Ipy cxaTuH TelnIOH3014TOpa €r0 TelNloPH3HYeCK U e
cpoficTBa yxynwalorcs. [lpeden NpoYHOCTH MeHOINIACTa NPH
10%~HOM cxaTuu He AoNlxKeH 6bITL Menee 0,29 MIla, a
npoyHocTh rpu uarube 0,59 MIlla,

Tennou3onaUMOHHbIe CIIOM MOXHO yCTpaupBaTh K3 Jer -
kux GeTOHOB, NOPUCTHLIX KAMEHHBIX MaTrepuanos, yKperlieH-
HbIX BSXYLUIMMHK, YKperjleHHbIXx I'PDYHTOB ¥ 30J0ujlax O B bl X
cMecel ¢ JIeTKUMHK 3alOJIHATedMH, IOPHCTHIX NOJIHMep -
HbIX TEeNJIOU3O0NsUMOHHbIX MAaTEepHAaloB.

Tennou3onaudoOHHble MaTepualnbl AOMKHBl YAOBI1€TBO -
paTh TpeboBaHHMAM, NHPedbABAAEMBIM K [OPOXHO-CTPOM -
TenbHbM MaTepuanam feiicteyolumu 'OCTamu, CHullamn
U MHCTPYKUUAMHU.

{Ipy nMpoekTHPOBAHHM COCTABA CMecell U ycTpoicTme
TeNJIOU3ONAIHOHHLIX CNOeB ClelyeT MCHOJIb3OBATHL MOJIOC -
KeHusg "MeToAHMYECKHX peKOMeHAAaUMil M0 IMpPOeKTHPOBaHKIO
X YCTPOHCTBY Ter/IOW3O/MUPYIIHX CIOeB Ha Ny4yuHoonac -
HbIX yHacTkKax aBTomMobunbHbix mopor” (CoiosmopHuu. M.,
1976) 1 “MeTOoNMYECKHUX peKOMeHOAaUHil MO MpOoeKTHpoBa —
HUIO ¥ YCTPOHCTBY Ha aBTOMOGHMNBLHBIX NOPOTax KOHCTPYK-—
THBHBIX TENNOHUIOIUPYIOWNX CIOEB U3 LEeMEHTOCPYHTOB C
nopucTeIMM 3anonsurensmn” (Cowosnoprmi. M., 1878).



3. [NpoekTHpoBaHHe H YCTPOI CTBO [APEHHPYIOLLHX,
ApMHUPYIOUWHX, KaMHAIApONnpepbiBaloLLHX
H TFYAPOH30JHPYIVLLHX MNPOCJOoeK

3.1. [lpu paspaboTke KOHCTPYKUHMH 3IEeMIGHOTO IOJOT -
Ha clledyeT NpedyCMaTpHMBATHL BAPHAHTHI perylHpOBaHHU g
BOAHO-TENJIOBOTO pexXHMa C NpPUMEeHeHHeM NAPEeHHUPYIOIHX,
apMHEPYOIINX, XaNWIngpolpeprLiBAOIIKX X THAPOHIOIHUDPYIO -
WHX MOpPOC/IOeK.

Npenupyowag npocnoika npeaHasHadyeHa ANg OrpaHy -
YeHHs NPHTOKA aTMOCepHbiXx OCANKOB B T'pyHT H Mg OT-
Booa BOABI, OTXHMAaeMOil H3 TpyHTAa IpH ero ocadkKe IoOcC-
ne OTTAMBAHHA M MOA AeiCTBHeM NHHAMHYECKOH Harpya -
KH, apMupylowag - Ald yMeHbIeHHd HepaBHOMEPHOIoO Iy-
YeHHd TPYHTOB, KanwligdpolpepbiBawluasg - Mg yMeHble —
HHA NOCTYINIEHKHd KaNW/lIsipHOK BOAbBI B BEPXHIOI® 4YacThb
3eMIISTHOI'O IIOJIOTHA OT TPYHTOBBIX BOH, & THAPOU3OIUDPYIO-
mag - OJg H30NgUHM TPYHTa OT BCeX BHAOB BIaru.

DKOHOMHYECKHe NOKasaTeld NMpUMeHeHHd INpPOoOCioex
YAY4IWAamoTCa IPH COBMelleHHH $YyHKUMH OpeHHpOBaHHS u
apMHUpOBaHUs 3eMIIFHOI'O [onoTHa., B aToM ciayyae B ka -
YecTBe apMHpPYIOWIell NPOCIOHKM clieAyeT NPHMEHATb Ma -
Tepualnsl, obnafamomue ONHOBPEMEHHO APEHHUPYIOIUMHE CBOMH-
CTBAMH.

O peHupylomyio npocioiiky, COBMEUIEHHYI C apMHpylo -
we# (puc.1l,8), yxnadbiBalOT HeNOCPeACTBEHHO HOH HOPOX-
HOJ OOex[OOH C BRHINIYCKOM IIOJOTHHII HAQ OTKOCHI HIH B
npenax Ha 0,5-1 M.

Kanunnsiponpepsipaomyio npocnoiiky (puc.1,6) cneny -
eT ycTpauBaThb Ha rnybuHe He MeHee 1,2M oT Bepxa
MOKPBITHS NPH YCIOBHMH, YTO IpOCJOixa BO3BHINAETCH HaR
pacyYyeTHbBIM YDOBHEM I'PYHTOBBLIX MM NOBEPXHOCTHBIX BOA,
a NONOTHHIIA BHIBOAATCH HA OTKOCHI MNX B ApeHax. Hng
Sonbliefl Hale:XHOCTH KOHCTPYKIHMH BO3BBIIIEHMEe Hal ypob-
HeM TPpPYHTOBBIX BOA ClleflyeT npHHuMaTb He MenHee 0,1 M
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H [POC/IOHKY YK/18AbIBATHL C I[OHepedHbiM YKIOHOM QA
oTBOda BOOLI HA OTKOC MK B ApeHaX.

lMpy Heo6GXOAUMOCTH OrpPaHHYHTL YBJI&XHEHHEe 3eMIISHO-
ro nojoTHa arMochpepHbIMH OCalkaMH ¥ TPYHTOBBLIMH  BO-
LaMH YCTpauBaloOT NPEHHPYIOUYI0 M KalWgponpepblBal -
Wy npocnoiik¥. BmecTo kanunngponpepsiBamilefl MOX HO
yCTpanpaTrhb TIHAPOH3OJNHPYIOWYIO NPOCHOHKY.

I'naponsonupyoolyo NpochoOiKy NnOR NOPOXHONK ONeXIoi
Ha BCIO IWHPHHY 3emygHoro nonotHa (puc.1,m) Lenecoob-
pasHO yCTpauBaThb Ha ydacTkax c obecneyeHHbBIM HNOBepx-—
HOCTHBIM CTOKOM ¥ TIyGOKHM 3ajeraHveM TPYHTOBLIX BOQR
B paiioHax, Tle aTMOoc)epHble OCalKH MOTYT CYUeCTBeH -
HO BIHMATHL HA BIAXHOCTL I'pyHTOB. [lpH aTOM NOpoXHasg
oflexna No/ikHa ObiTL TONWLUHONA He MeHee 0,5 M H3 MO -
HO/IMTHBIX HEIApPeHUpPYIIAX MarepHanon, o6paGoOTaHHBIX B~
KYWHAMKE.

KoHcTpyk K0, ITOKA3aHHYX Ha pHC. ],T’, NpHMEeHdIOT Ha
ydacTkax AOpoT, NPOXOASIMHKX B HACHIUTH NpH OMU3KHX I'pYH.
TOBbIX BOMAX WIHM HaIKYMH MOBEePXHOCTHON BoAnl. ['mApO -
H3OJIUPY OILYIO MPOCAOHKY pacnojaraloT Ha TpaHulle akTHB-
HOTO cjod, HO He Huxe 0,2 M OT NOBEepPXHOCTH 3eMIIH.

KoncTpykuuio (puc.1,a) ycTpauBalOT B HACHUIA Ha yya-
CTKAX C ABYM$ HMCTOYHMKAMHE yBjlaxHenus (ocalku H FpyH-
TOBLIE HMAU MOBEPXHOCTHbLIE BOMLI), €C/lM OCHOBaHUE AOPONe
HO# OdexAbl COCTOHT U3 3IEPHUCTHIX MAaTepHalos, a NIpo -
AONLHLIA YKIOH cocTabBifaeT He MeHee 5%o Ang OTBOAA BO-
Obl U3 TpybBuaTbix ApeH. DTY Ke KOHCTPYKLHI MPUMEHSIOT
B BbieMKax ¥ HHU3KHX HAChINggX IpH YCTPOHCTBE [AOPOXHOM’
ooexdpl U3 3epPHUCTBIX MaTepyal/yiop, a TaKXe K3 MarTeprna-
nop, o6pabGoranubix BExywumu, [And oreoga Boobl U3 OC—
HOBAHMA M3 3EPHHCTLIX MaTepHalloB C KOSdbuNMUeHTOM
¢unsTpaurn MeHee 5 m/cyr ans nopor I xareropun "
meHee 10 m/cyr - | kaTreropuu npH ABYCKATHOM IONepeY—
HOM npodune npelycMaTpHBalOT YCTPONCTBO ApPeHUpYOlie~
ro cnog M3 [IecKa MexAdy 3THM OCHOBaHMeM M T'EAPOH30 -
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nupyouei npocnoikoit. Ecnu meftcTByloT OBA HCTOYHHKA yB —
JlaXKHEHMs] U HacCbillb He HUXe 1,4M , TO runpousonupywuie
NPOCNOHKY YCTPAUBAIOT Ha BCIO WHPUHY J€MJIISHOIO NOJIO THa
NOA [IOPOMHO ONEeXAOH M Ha rybuHe aKTHBHOTC CJIO4.

Koncrpykuuio (puc.l,e) OpuMeHdIOT Ha yyacTkKax, 0po-
XOOSIWKUX B PABHHUHHOA MECTHOCTH MPH NOATONNEHUM CPYyH-—
TOB AKTHBHOI'O CJIOS MOBEPXHOCTHLIMH WIM FPYHTOBBLIMH
bOAaMHu.

3.2. dpenupyoune NpoClORKH MOXHO YCTPAMBATH U3
MaTepHanos, CHOCOBHBIX (UILTPOBATHL BONY B NONEPEYHOM
HanpaplleHdd B INIOCKOCTH xoacta. Kosdbuunert punbrpa-
KK TAKHX MAaTepHalloB AO/MKeH ObiTh Boablle, YyeM TpyH -
Ta.

ApMmupylownii spdexT NpoCNOiiKH yBeNHYMBAETCH C pOC-

ToM kecTkocTH (monvag nedopmauuu) marepuana. Ha
NYYUHUCTBIX YHACTKAX ABTOMOGMIBLHBIX AOPOT MPOCHO ii K U
NoABepralTCcd LUKJIHYECKOMY BO3AeRCTBHIO NyuYeHHd n

ocanku rpyHtra. Hna coxpaneHug NpH TaKHX YCJ/IOBHAX ap-
Mupyomero shdexTa NpoCHORKH AOKHBI obnanaTh ynpyru-
MHK cBOMCTBaMy, 4TOOLI nMocjie OCaAKH I'PYHTa B BRCEHHHH
Mepuon OHM MOTJIM BO3BpAWlATBLCS B COCTOfHHe, BiIM3koe K
neppoHayalbHOMY; KpOMe TOIr'o, OHHK MO/KHBI XapaKkTepH3o-
BATLCH BLICOKMM CONPOTUBIEHHEM MNOA3YYyecTH, T.e. ObITh
YCTOUYHBLIMH BO BpPeMEHH.

B kauyecTBe KanunngponpepeiBaTens cledyeT npumMe -
HSThL MAaTrepuansl, KOTOopblie cnocobHel obecneuyWpaTh Bbl~
nonnenune rpebosanuit Hepapbenctna (35).

Takue Marepudansl OOMXKHBI TaKkke obnagartb cnocob -
HOCTBLIO QUILTPOBATHL BOUY B IIONEepeYHOM HANpaBIEH U H,
KosbpuuuentT ux ¢uabTpauun nomxeH ObiTh Bonbuwe, ueM
y rpyHTAa.

[Mpocnoiiky AOMXHBI OTBeyaTh ClleAylOWHM TpeGoBaHU -~
aM;

BhlAepxKHUBATH Oe3 MOoBpexAeHHH HAUCpy3KH, BO3HUKAEWD ~
WKe NPH yKIanlke ¥ YMIOTHEHHH BbIlIeIexaulux cnoen
TpyHTa M OOpOXHON OMEXAbl, a TakXxe NpH ABKXKEHUU ap-~
TOMO6HNIEH 1O Aopore;
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HpOTHBOCTO - Th BO3[AeiCTBHI0O HEePABHOMEPHOTO MOpO3 -
HOro NyueHHs H OCAAKH I'PYHTOB 6e3 pa3pbiBOB H IIPpOKO-
JIOB;

NPOTHBOCTOATL BO3MEKCTBUIO BNaru U TeMI epaTypH
6e3 M3MeHeHUs YKa3aHHbIX Bbille CBOHCTB;

He 3aW/IMBaThLCH, CONPOTHBISTLCA pa3pyuamiieMy AeHd-
CTBHI0O MHKPOOPraHM3MOB K arpecCHBHBIX BOA;

ObITh TEeXHOIOTHYHBIMH.

Ha nyuysHHMCTLIX ydacTkax aBTOMOOUNBLHBIX AOPOT cle -
OyeT HpUMEHATHL MarepHansl, AebopMaTHBHble CBOHCTBA
KOTOPBIX MO3BONMIOT BHIAEPXHBATHL HepaBHOMEpPHOE MOpO3-
HOe NydYeHHe, T.e.

&,y <Ks&payp » (27)
rae &, - OTHOCHTEeNbHOE yANKHEeHWe MaTepuana npo -
CIIO#KK NPH HepaBHOMEPHOM MOPO3HOM Nyye-

Hun, %;

K¢ = KOodPRUMEHT, YHATHIBAOMAL UKKIMYECKOE BO3-
OefiCcTBHe My4YeHHUS—~OCAAKM Ha AOMNYCTHMYIO Be-
JIMYHHY OTHOCHTENbHOTO YNIWHEHMS MaTrepua-—
na (Kg<1),

& ..~ OTHOCHTeNbHOe yMIMHeHHe MaTepuana I pH
paapriBe, %.

Bennuuny & ,,, craedyer yCcTaHaBNMBATL NPHMEHH -
Te/IbHO K YC/OBHUSM paboThl NPOCIOHKH B 3eMIISHOM IO -
JIOTHE, KOTOPbIE XapPakTEepH3YIOTCs, BO-IEPBHIX, IUIOCK UM
HaNpPSKEHHBIM COCTOSIHMEM IPOCIIOAKH; BO-BTOPBIX ,Mail0 i
CKOpOoCTbIO AedopMauud, paBHON HHTEHCHUBHOCTY NyYeHH I
I'PYHTOB 3eMIISHOI'O INOJOTHA; B-TpeTbHx, paboTo#t mare -
pdana Nnpd OTpPHUATENLHbIX Temneparypax. Hng ydera pa-
GoTel MaTepHasa NPOCJIOHKH B INIOCKOM HAIPSXEHHOM CO-
CTOSSHHH MOXHO [POBOAMTHL HCIBITAHHS C MOMOIULIO HaONy -
BaeMoil nneHo4yHo# MembGpanri. Koabbuumenrt K¢ caeny -
eT NPHHUMATHL PABHbIM BeIHYHHEe, IPH KOTOPOH Npocioitka
BrilepxupaeT 6e3 paspoioB Oonee 100 UMKIOB HaArpy3kKH
# pasrpys3KH.
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Bennguny & nyy YCTaHaBAUBAOT C YHYETOM SMODbI Ny-
YeHHs 3eMAFHOTO [ONOTHa W 3auleMNeHnsl MPOcnoliku g
rpyHTe ;

£ = Lhnjl‘hnA+Ahn_t{H)ﬁ+Ae*i - - 11400' (28)
nyy J’i(hnp— hnA+Ahn9u)Ahqu'Ah:;“ *Aeuq J ' |

nuk QTCCos hop ™ R (29)
I By

2750 T ¢
roe hp, - rny6una npomepsauus CPYHTOR OT HUGBA A6 -

POMHOW OReMiinl, M;

hpa - rnybuna 3alloXKeHua HPOCIIOiky CT Hu3a N0 -
pomnou oaex b, M,

Ahnw- pasHMUa MEeXIAy BOMHYUHAMUA HYHOHAT B o -
CeNHUX BEePTHKANBUBIX CHOAX IDYHTH non
OPOCHNOUKOH, M;

AE*}— paccTogHUe OT KOHTYypa NYYEeHHsI I'pydHTa 10
JHHEL XeCcTKOTO 3aueMleHUusd [POCTOfKY, M.

8.3. dnsa ycrTpo#cTBa OPEHUPYIOUHX MPOCIOEK MO XK HO
NIPUMEHATEL UMNIONPOOGUBHONH HeTKaHbIf CHHTETHYECKHH Ma-
repuan "popuutr ®-2¢ (TY 21.28.81.81); aas ycrpoiicrtea
OpeHUPYICIKUX, APMHUPYIOUIKX K KaluigponpepbiBaiciidXx Npo-
Cll0eK -~ HeTK&aHLIe CHHTeTHHeCKkHe MaTepHansl Tuna "Ou-
aum X)), Fnapousonupywuite NpoclOfKY MOXHO YCTPAHBATL
u3 nzona (F'OCT 10296-79 “Haon. Texuuyeckue ycio -
BHa"), NONU3TUIEHUBOK mienky Tonmuuo? 0,2 amm, crabu -
nuayupoBanHoit 2% kananwhoit caxu (FTOCT 10354-73 “Iaen~
Ka NONUITHIeHOBAsA”) M MaTepHana PpalLy3ICcCKOro HpOM3 —
BOACTRA “KosneTanm” (HeTKawblH CHHTETHYGC XUl MaTepw -
an, npornuTauybil Gurymom),

HepaBroMepuoe MOpPO3HO: NYYEHAE HA ABTOMOUUNLHLIX
AOpOTAX, OTBOYAIGIMUA TeXHUYeCckHM Tpelonanras, obbiti —
WO e BHISLIBEOT 0ASDILIBEY HETPEIHRIX CHHTHTHINOKEY Ml e~

)

X
"MaTepunan “funin” BLIAYCKAET PRGHLYICKAY PH P M o
“Pon=-{lynenx”,

i
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puasios. Ana #3ona ¥ NONUSTUIEHOBON IVIEHKY HYMXKHO KOH-
TPOAMPOBATH BLINOJHEHMe COOTHOWeHUs (27), npuHUMAgA
yAAHnHerRHe INIeHKH NpH paspbise no tabm. 1.

Tabnuual

CkopocTy, Oe- OTHOCHTeNnLHOe yANMHeHHe IUIeHKH TpH
dopmMauun paspbipe, %, npu Temieparype, °C
MIIeHKH, MM/ MJAH
0 -5 -10 -15 -20
Naon
<0,1 7 6 5] 5 4

[lonuaTunenosaq nnedka Ttonumuoit 0,2 MM, cTabunu-
ayupoBannaa 2% kKaHanbHOM caxi:

0,1 21 20 19 18 18
<0,01 18 17 17 16 15

MTpumMmeuanue. Tabnuna cocrapneHa MO OGHHBIM HC -
cinenosanuit B.M.3y6kosoii.

B pacuetr cnenyer pk104YaTh 3HadYeHHe KoabdbHUMeH T a
Ke , PpaBuoe 0,709 coorpeTrcTBeHHO ANg H30Ma K NOMHE-
3TH/IEHOBOH MJIEHKH.

[lpr BRAXHOCTH FpPyHTa OT ONTHMANBLHON N0 NOJMHOIM
BlaroeMkKoCcTH M nnoruocth or 1 oo 0,8 ot Haubonpwei#t
IJIOTHOCTH, NOJIyYeHHOH No MeTOAY CTAHOapTHOTO YIIOT -
HeHHs, BelU4YuHa .M’,,,{5 B ypaBHenuu (28) cocramnger
ong nonuatunenosoit minedku ot 10 no 20 mm. Ilpw onrtu-
MallbHOIl BJAXHOCTM M ninortHocTtH, papHoii 0,8 ot nHanbonw
weil INIOTHOCTH, 3TO paccTosHue cocTasiger 6ollee 20 MM
[Ona u3olla BenuyuHAa Ae,k; BO BCeX Cliyuagx paBHa
HY O,

3.4. liig pacyera BOOHO-TENIOBOI'O peXuUMa 3IeMIIgHO-
o IoOJIOTHAa4 lieO6XOI1HMO 3HaThkr KOJIH4YeCcTRBO aTMOC(t)eprlX
ocalkos, OTBOAMMBIX MO [ApeHUpPYywIeld upoc/oiike U npoca-
YHBAWNINXCYH Yepeld Hee B HWXKeNexalHuii 'PyHT, & TaKXé€
MAKCHMANBLHY I BeJIMYHHY HHTEHCHBHOCTH CTOKAa BOANT Imo
npocnoiike. [Iopdfok HX oilpeflefeHUs CHeRYIOUHH.

Buauvane paadbusawT nonepedHbil npoduan Npocio HKH
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na yuactku anuuoit A€  (puc,2). 3aTeM A0S KaXAOTO U3

HHX PacCUHTLIBAIOT MHTEHCHBHOCTDL MPOCHYNBAHHKS BOALI Ye-
pe3 npociofiky B HHXeNexauuii FpyHT 1o dopmyram (30)-

(32). 2 LA
9 i
,]L,’l""fr par lat | at
'EIT’ tn l l Y, Ptaim | Y 9511;:}:) L

‘JUuUHﬁéwﬂ
‘s:} T T; 1 ;Ipfo;:‘”'

j Gaotm) ‘

=
b )]

” n-/

Puc.2. CxeMbl ang onpepesnenuss HHTEHCUBHOCTH JpOCaHHBA —
HU" BOALI Yepe3 MpPOC/OiiKY: a-lonepeyHbii NpoguiL NpocIoi-
KHn; B-cocraBidioune BoAHOro 6GanaHca IMPOCIOHKH

X
oy i M Kep) (30)
Grp(n) ‘(30‘ i~ e“n ) \/ Gy Gns(n) Tt

rae 9np(n)" HMHTEHCHUBHOCTE NpPOCAYUBAHHA BOOLI Yepe3s
nNpOCNOiKY B TpyHT Ha n -M ydHacrTKe,
a/lcyt-me;

J, - ruadpaeivyeckuili TpaoyeHT, 1IPH KOTOPOM OT-
CYTCTBYEeT npocaiynedaHue BC 1bl Hepead npo -

cnomcy, 6e3faaMepuaﬂ BeJIH I HHA; Ong 6uAH -
Ma o =0,45, nna nopuura 7, =0,60:

nonepevH sl yKJIOH HPOCAOHKH, M1OJIH eAHHHUb;

Hyy = [UIHHA BLIIYCKA HETKAHOI? CUHTETHYCCKO IO
MaTepHala Ha OTKOC WIH B OpeHAaMN, M;
f - paccTodHHe OT KPOMKHM IPOSIOIKH 0O Hadala

n ~-ro yyacrka {(todka “A’), a;
yn— KOOS(GbUUHEHT, XapaKTepH3yioU.uil NOpOBYIO Ci:-
M cTeMy HEeTKaHOI'0 CHHTeTHYeCKOI'o MaTepHa =
feyr- 6 a Cuw =80 a2
na, A/LyT-m<), pasa 6uiuma ) n/feyr M,
ang popwura  a,,=100 /ey

X .
)ﬂo RanbpiM Hecnenosauyit C.B.Hepisaona,
3t



Q 3(nj MHTCHCHBHOCTEL NOCTYIIENHst BOALI B Npo -~
nd(n CITOIKY Ha h =~M ydacTke, n/cyT-m2k

Kp(ep)~ KO@lhuumenr dunprpammum rpywra non npo -
CAGHKO, M/CYT;

KoabPuureHT $MILTPAUNM HETKAHOTO CHHTe -
THYeCKOTO MATepuala B nomnepeyHom (B mio-
CKOCTH XOJICTa) Hanpab/leHHH, M/CYT; 04
bunuma Ke(m) =60+30 m/cyT, Ansg NOpHHUTA
Kewn) =50+20 M/CyT COOVBETCTBEHHO IpH
Harpyske 10 1 200x[T1a.

dopmyna (30) npuvmennma npu Kge,£0,1 M/cyT n $rp ()
He Oojlee HHTEHCHUBHOCTH BINUTHIBAHHMA B T'PYHT B clydae,
Koraa OH IMOKPBLIT CHAOWHBIM C/I0OeM BOALI B TeEHEeHHUE
BCETO pacCMaTpUBaeMOro mepuona.

Benuduuy %s(n) onpeneindlT ¢ y4yeToM BOObl, IO -
crylapuell B Npociuiiky HeNoCpeACTBEHHO H3 Bhillelexa-
wero rpyHTa HIY AOPOXKHOK OMNeXAbl M CTeKamwlleil IO I10-

pamM XoOJCTa ¢ BepPXOoBO#d CTOPOHLIL

= q’cr(n-4
(}'n5(ﬂ) q’5n(n)+ ? (31)
fn

roe % w HHTE@HCHBHOCTL BIIMTHIBAHHA BOOABI B NPO -
n(n) CAOHKY H3 BblUlejlexaumero rpyHra Wi A0 -
POXHOIt Oo4eXAbl HA n -M ygyacrke,

n/cyr-m2),;
%(M) ~ HHTE@HCHBHOCTL CTOKa BOALI NO NOpaM XOll -

cra ¢ (n-1)-ro yuacrtka, n/cyr;
{, - naomane n -ro yuacrka, M2 (f=0t, 1 m9),

[Tpu aTont
Gern-1) =(Q'n.3(n-4)_ qnp(n—d) .¥(n-4)£ (32)
3 Homt iy
<{O SMKQ)(HJ)( Hun+ eh) ?
rae 6:m - TOJiLIMHA HEeTK8HOTO CHHTEeTH4YeCKOr'o mMmarte -
puana, M.

TOﬂlHHHy HeT aHOor'o CHHTeTHU4YeCKOIo Mmarepuana B KOH-
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CTPYKUHII CllelyeT yCTaHABAURBATIEL 110 Tabn.,2 B 3andcy -
MOCTH OT HAaUPY3KH NpH YVIOTHEHHMU BblUleJexalnlux ojoen
rFpyHTa H AOPOXHOM OAcXIObl. BesuuuHa 3TOl HATPYJ3KH
3aBUCHT OT napaMeTpon KaTKa (naBne}me B MHHAX, 11§ —~
MeTp c/efla U ApYyrHe NOKA3aQTE/IH) U TOJNUIMHDLL YIUIOTHSI O—
MOTI0O C/10g9 Hal npocnoiikoi.

Tabnuua 2
Harpysaka, klla Tonuuua marepunana, MM, 0pH Macce,
KI/M
g,8 0,4 0,6
10 2,4 3,1 4,9/4,5
20 2,1 2,7 4,6/3,5
40 1,8 2,4 4,1/3,0
80 1,5 2,0 3,5/2,5
120 1,3 1,8 3,1/2,3
200 1,1 1,5 2,7/2,0

[lpuMeyaHune. Han udeproit — TojluiMHaA GUAMMaA, MOQ
yepTo#i -~ AopHura $-2.

3.5. b KOHCTPYKHHAX 3eMJISHOTO MOJOTHa C apMupylo-
UMK [IPOCIIORKAMH MOPO3OYCTOHYUBOCTb MAOPOMHONR Odex-~
apl offecneyuBaeTcs NPH NOBLILIEHHBIX 3HAYEHMSIX MOPO3HO-
ro Ny4YeHus TPYHTOB (0 CPABHEHHUIO C HOPMAMMH, PEKOMeN-
nyembpiMr "UncTpykuueii” BCH 46-72. B sToM cnyuae
AomyckaeMoe nydenue noxpelTHa £ cM, cheflyer

’on(u.u) '
yCcTaHap/luBaThb IO YPDABHEHUAM:

¢ _ Lgon(am o . (33)
gon(Hu) y !
HM
E tunCg0n tun)
[ 731’_0-{-89(“ nnﬁjo “M>/egon(n.u)v (34)
rae egon(sn)- gonyckaemoe NydeHHe IOKPLITHA Ge3 npod

ClI0eK, CM;

a3



2ot Pum KOoshdyuMeuThl HepaBHOMEPHOr'o TNMy4YeHu d

I’ (1M NOKPBITHH COOTBeTCTBEHHO B KOHCTPYKUHUAX
6e3d npocyIOeK U C apMUPYOWHMH NPOCNOi-
KaM#, OOJIM eAMHHULUEbI;

Q,,By - xosdduumenTH, xapakTepuaywoune nepopma-
THRHBIE M YNpyrue cpoiicTea HEeTKa HBIX
cuu're'ruqecg*xnx Martrepuanos; Ansg Sunuma

a,= 0,08, 6;=20H;

E - mMonynn nedopMannk HeTKaHOTO CHHTETUYe-
CKOIo maTepuana, H/cm; monynn Aedopma-~
UMK onpefdengeTcd 10 MeTOAHKE, YCTAHOB -
NNeHHOH ANs TeKCTHIBLHBLIX TKaHel; ong oy -
nuMa =690 H/cMm.

T 01

Pacder no ypasuenusm (383) u (34) moxuHO npoeo -
nWrL, Npd YGJAOBUH, 4TO NABJIeHHEe Ha HeTKaHbIf CHHTETH -~
YOCKMIl MAaTepHall OT BbhlUWleNIexalillx ClOoeB ODOPOXHOI
ofdexAnl cocTaplsaeTrT He mMeHee 5 klla.

HonycTumoe nyueHHe NOKPLITHH OIpeRensidT METOAOM
nonGopa, npuuumas ¢4 =0,25.

3.6. [lpu npoekTHpOBAHHM 3eMIITHOT'O NOJOTHA cledyeT
NPOBEepPsTL BO3MOXHOCTL NpPHMEHEHHss HeTKAHOI'O CHHTeTH-
4eCckOro MaTepuana THna “6unum” B KauecTBe Kanunagpo-
npepbiBapilei nNpocnoixy,

[Ipocnofiku M3 HETKAHLIX CHHTETHMYECKHX MATEpPHAJI OB
MOI'YT ObLITEL 3anolHeHbl BOOAOW B peay/ibTaTe NOCTyl/ie -
HHS aTMOC)epHbIX OCaNKOB MM OTXAaTHA BOALI IIPH ocan -
xe rpyura. [lpocnojika paboTaer B kayecTBe Kanuinsgpo —
npepuBaTellss Torua, horna NpoHCXOAMT ee OCYIIeHHe B
pesylibTare pa3pbiB& BOAHOTO NOTOKAa HA TpaHule Mex Ay
MaTepHalloM U HUXeJlexamiuM TpyHTOM. T akoil paspbiB Ha-
6nonaercd B cllydae, KOraa pacxOl KanWANgpHO-NONBE —
WEHHOH BONLI M3 npocnoiiky Oyner 6onbme pacxofia cob-
CTBEHHO KanunnapHoil pOAbl udepe3d Npocnoiky. B asTom
caydae UMeeT MECTO COOTHOIIeHHe

I - i
' I (%(n _&H.M _ASI) K\s’(n] (q'x(n)nolﬂ.n -
g 9 ‘ . s 9

’)
D) o
A St ASH y



I
Kv:(n)[ q”;_) ~ (hm\* 8H.p4+fssl)]

P
+, .+
hu.n*é\uu"’ASh ur
- (35)
¥ ¥ ¥
Kw(n) [ ;:tg) '(hu.n*é\ui"ﬁsw)] D (n)
+ hu+5‘M+AS“+U"’ y

rae Q.. - yOelbHas ABHXYWAs CHIa MEHHCKA BOAB B
: npeaBapUTe/llbHO CMOYEHHOM HEeTK&HOM CHH -
TeTHyeckoM Marepuane, lla;

r v o
48 AS - BbiCcOTa BOABI HAl IPOCIIOHKOH COOTBETCT -~
BeHHO B 1 ® 1Y rpynmnax Kanwuisipos rpyH-
Ta, M;

o™ pacCcTOsiHHe OT TOPH3OHTA TPYHTOBLIX BOA
' (I'TB) no nmpochoiiku, M.

[Tpu onroM ¥ TOM xe TI'pyHTe Had NpoOCHOHKOoil M o
Hel

i Ve, W H.M
gIK + - ’ g‘ K HM K ( ) HR ?

roe n — [NOPHCTOCTb HETKAHOI'O CHHTeTHYECKOTro Maie -
prana, noau enuHHNL;; A mMarepHana THina "Ou-

aam” N = 0,8+0,9; Breuﬁmee 3RaYeHHe COoOTBEel-
creyeT narpyaxe 200 xlla.

AHANOTHUYHBI BUA HMEIOT 3aBUCHMOCTH, MO KOTOP bl M
onpefeNisiloTcs 3uadenug U [N OCTanBHLIX TPy Zanufi-
JsIpOB T'pyHTA.

Koaddpuunentot '8,1 u ‘gw XapakTepulyloT CTeNneHb 3d-
TOJIHeHMS «aANMW/ISPOB I'pyHTa BOAOH. [lpM noausiTud K& -
nuwingapuoii soast or 'TB po nmpocnoiiku stoTt kosdduument
paBeH efuHMIle, B OCTaNBLHLIX Clydasix - HYITIO,

Benuuuny ¢ ,, YCTaHABAMBAOT MO MAaKCHMAaNLHOR BbI-
COTe MOAHATHA BOAbBI B HETKAHOM CHHTETHYECKOM MaTte -
puane hK(N_M), M, npu zbbexTe cundona: Y w= P59 )

ans 6unumMa Guw = 12,7 rlla.
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Ilpocyioitkit U3 HeTKaHLIX CHUHTEeTHYeCKHX MaTepualioB
THOa "Ounia’, Kak NpapBMiio, BLIUTOJNHAT GYHKUHIO KAMNHI-
NAPONRCPLIBATCISE B THIMHUCTLIX TPYHTax; B NecuyaHbix, 0CO-
B HHO KPYilHO= K CpedHe3depPHHUCTLIX, OHH B 3TOM KadecT -
B e pabotant.

3.7. B xoucrpykiuugx (cM.pHC.l,8) herxKaHblil CHRATETU-
HOCKHIT MAaTepUall yxKJAaausalot HA CIanUpOBaHHLE o yll-
JOTHOHNIOE B COOTBETCTBHH ¢ ACHCTLYWINAMHE HOpMAaTHBO —
Mt 3emiydHoe nojiorHo. [lonepednulii ykJIOH APeHUpPYyIo Il € A
HUPOCAOHKN M3 HETKAMLIX CHHTeTHYEUKHX MATepuanop NpH-
#uNaT He MeoHee 20%o.

B woncipykunn (cm.puc.l,6) noucpeuublii yKiOH Karlum-
naponpepouisaroiiell HPUCHORKE Takmke HOJDKEeH ObiTh He Me-
Hee 20%o. [lonyckaeTcss yKnanbiBaTi, HETKAHBI CHUHTETH -
JeCKHH MaTepual HA IPyHTOBOE OCHOBAHHE C MECTHBIMHU
HOHMXKEeHUaMU rnybuHoi He Oonee 8-10 cMmM. B srtoMm ciny -
yae MONMEepPeyYHbIH YKIOH cielyeT ypenuduTh a0 60-80%., a
ATHHY BbBIIYCKA IOJIOTHHII MAaTepHalla Ha OTKOC HIIM B
apenax - no 0,8-1 M.

[lpr ycrpoiicTee kanunangaponpepsiBalolieil U APEHUPYIO -
ulet MpocjioeK pPYNOHBI HETKAHOTO CHUHTETHYECKOI'o Mmare -
prHana packaThblRAlOT OOHO [0 APYI'OMY, CUIHBAIOT Kpag
wBeiHONH MalMHKOH u passopauupailoT. [Ipy orcyTCcTBuH
WBeHHO| MauWHHKY AONYCKAETCH CKPellldThs NHOJIOTHUHILA
ckobamu npu wupuHe Haxntecta 10-15 cMm.

Hepenpinkewne TpaycHOpTHbIX CPEACTB HUIH CTPOUTEIb-
HLIX MeXAHUSMOB HellOCPedCTRel:io N0 HeTKAHOMY CHHTe -
THYECKOMY Marepually He paspewaeTcd.

Bouuenexamye ciavs credyeTr ycrpanbaTh HYTeM Ha-
HBIMKKH MaTepHAJIor MW TpYUTOn,

MutuMAanbHAL TONMKHA GOy DPYUTAa HIY MaTepHana
NOPUNIHON OACIKALL, PH KOTODO ACIYCKASTCS npoesn
CTROHTOILHLIX MAIWHH, COCTARIMAT B YUIOTHEHHOM COCTOS-
Huu e Menee 0,2 1 0,3 M COOrBEeTCTROHHO NPH Koadhdu -



UHeHTe YMIOTHeHHd TpyHTa non npocfiofko#f He MeHee
0,98 u mesnee 0,95 oT HaubGosnpileff MIOTHOCTH, MOAYYEH =
HOJt MO MeTOAYy CTaHOApPTHOTO YINIOTHEHHS.

3.8. 'mnpomzonupyomue matepuansl (H30/1, HOIMITH -
AeHoByIo mieHKy rtomuuuo# 0,2 MM H koneranw) 6e3 mo-
ppexIeHHN BHIIepPXUBAIOT HAUPY3KH, BO3HUKAWIHKE IMpu
yknanke A YIWIOTHEHUH BbillelIeXallRX cJjioesB I'pyHTa M Oo-
POXHOH ONeXNbl NPH YCHOBHH, YTO INIOTHOCTH HIXKeNexa-—
LAX Cll0eB T'pPyHTa cocTapilseT He MeHee 0,95 or maum -
fonbmesi MIOTHOCTH, YCTAHOBIEHHOR MO MeTOAY CTanAapT™-
HOTO yIOoTHeHus. EcCNIu IpyHTH yIIIOTHHTHL Hedb3§, TO HX
cllefyeT 3aMEHHTL. 1OJIIIMHA C/10og I'PYHTaA HaO MNpocioil -
KO} noyxHa 6bTE He MeHee 0,25 M B YHNIIOTHEHHOM CO —
cTogHMH, MOXHO yMeHBWHTHL 9Ty Toinmuey 00 0,2 M npm
IJIOTHOCTH TPYHTa HoA mnpocisoiikoit He Mmenee 0,98 oT man-
6onpiieit MIOTHOCTH.

CneayeT mpeAycMarpH¥BaTh YCTPONCTBO MNOACTMNAOIME —
ro ¥ 3aUWATHOI'O CcioeB, MeXAY KOTOPBIMH HYXHO pacno -
jarate THAPOU3ONHMPYIOMHKIE MaTepHaln, ATH CIOM YCTpau —
BAIOT H3 T'PYHTOB ONpefelIeHHOT'0 3epHOBOI'O cocTara. [lpu
HCHO/NL3OBAHKN H30Jla I'PYHT He HOI/DKEH CONepXaTh 3epeH
kpynHee 40 mMMm. Ecnu B IpyHTe HMEIOTCH 4YacTHUBI pazMe-
poM 5-40 MM, TO KpHBAas 3epPHOBOIO cocTapBa He [OMXHAa
BRIXOANTH 3a Hpefens! OONYCTHMOIO 3epHOBOTO cocraBa,
npeacTaeiennoro p tabn.3. [Ipy HcnonbzOBaAHUM IOJIUITH-
eHOBOH mnengn TonumHOK 0,2 MM IpyHT He AOMXKEH CO -
nepxaTh uactun KpynHese 20 MM, a KpHBasg 3€pHOBOIO CO-
cTapa He [OOJIXHA BEIXOAWTBH 34 IHpefenn! obnacTH, ykaszan-
Hofi B TOM Xxe Tabu.3.

TonmuuHa NONCTHNAKILErO K 3AUIUTHOTO ClIOeB NOMXH a
BuiTe He MeHbwe 0,1 M B muoTrHoMm tene, [Ipun ucnonsso -
BaHHM MaTepHana THIa “KOJeTaHW” MNOoAcCTHIaIMHUil H 3a-
LWI¥THBIA C/IOM He yCTpauBaloT.

Moa nmopoxno# onexno#t Tonummuo# ne Mmesee 0,5 M mo-
USTHIGHOBYIO IUIEHKY B K30/ MOXHC YyEIaAbIBaThb Sea
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ClleuHa/lbHOH 3alHThI, eClIH BhlUieIexalude CJIIOH YCTpoe -
Hbl M3 MOHOJNKUTHLIX MAaTepHajnos; B ITPOTHBHOM clnydae
IHAPOM3OJIFUMI0O HeoOX0UUMO YKIanbiBaThL NOA APEHHUDPYIO -
wu# cnoff U3 Inecka,

NosepxHocTe NOACTHAIErO CNOSA clleflyeT NOROepXu-
BATE B COCTOSHHH, HCKNWYaAOUEeM BO3MOUXHOCTDL 06p830 -
Ballig CKOMNEeHUH H 3acToel BONbLI. B I'pyHTe NOACTUIAIO-
mero cCriog Henb3dsd OCcTAaBASITL CKOIJNIeHMd Jbda H CHeF&,
npH OTTAUBAIIHY KOTOPLIX MOTYT NPOUCXOOAHTHL HEepPAaBHO -
MepHbie npocalkn. [To nmoarorobneHHOMY RNOACTHIAICHIEMY
CNOI0 Npoe3l MexXAHH3MOB ¥ aBTOTPAHCHOPTA He NONYyCKa-
ercd. [lepen yxnamkoit THAPOU3ONHUPYIOWEr0 clod Cllefyer
yOaluTh NOCTOPOHHHE NpeAMeTHl M KPYMHbLIe BKIOYEHHUS,

Ta6nunal

Pasmep se- HonycTuMoe conepxanue 3epeH Kpyl‘Hee
peH, MM nangoro pasmepa, %, B NoACTmWIalolleM
1 34UUTHOM CJHIO9X
ang uaona nJIg NOAKMSTHIEHOBON
NJIEeHKH TONUIMHON
0,2 MM
40 0 -
30 35 -
20 60 0
10 75 25
5 90 45

Mpumeyanne. Tabnuua cocrapneHa no NaHHBIM HC ~
cnenopanuit B.M.3y6kopoil.

I'unpousonupyoomue cisiou cllenlyeT ycTpampaThk IpH NO -
JIOXHUTENBHBIX TeMIepaTypax. Y KnanbipaTh NOJOTHHILA IO -
NUATUWIEHOBO# IJIEHKH M H30/1a NPH CKOPOCTH BeTpa COOT-
percTBeHHo Gonee 10 n 6Gonee 15 M/c He pekomMeHAyeTCH.

Fropousonupyomuii MaTepuan ykjaluBamoT Ha MOAr0 -
TOB/IEHHOE OCHOBaHMe, HayMHas C HU30BOH# (mo Hanmpapne-
HHIO CTOKaA BOALI) CTOPOHBI,



MonorHuma HeoGXONKMO yKJaApiBATL BHAXIECTKY (5~
8 cM) K cBapHBaTh ras3opoOil TOpejKoil MIM CKJIe M B AT b
penBapUTeNbLHO HarpereiM  GutrymoM  BHI 90/130
(TOCT 22245-76 “Butymbl HedTsHbie OOpOXHbIEe BI3KHe.
Texunyeckue yc/lOoBHS”) COOTBETCTBEHHO NpPH NPHUMEHEH H K
Martepuana Tuna “kKoideTadHw” u u3oma, B nocnelnem cny-
yae CTbIKM ClleAyeT YIJIOTHATH.

CpapuBaTh NOJIOTHHILA NONMATWIEGHOBOH IJIEHKH MOXHO
C NOMOWEBID TopaYero BO3AyXa, WHPpPAKpPACHOTO HU3NYYeHUH,
ynbTpasdByka WM annapaTaMn KOHTQKTHOTro Harpesa. Pe-
XKHMB!l CBApKH NMOAGHPAIOT ONLITHBLIM MyTeM B 3aBHCHMOCTH
OT TOJIHMHBI MOJIN3THNEHOBOro maTepuana., IIpouHocTh
CBApHOT'O 1liBa [OJ/IKHA COCTaBNATb He MeHee 60% mpouno-
CTH OCHOBHOI'O MaTepuana. Kpasgd ceBapuBaeMblx [MJIEeHOK
COEAUHAI0T Mexly coboii BHaxiecTky uin T-o6pa3Hbim
wpoM. lllupuyy HaxnecTa ciieldyeT NpuHUMATb HEe MeHee
5 cMm.

[TojoTHHIIA MOXHO COEMNHHATH JIeHTO# C JIHIKHUM Clo-
em (CTY 14222-64). lllmpuna HaxniecTa B 3TOM CNyd¥ae
0,15-0,3 m.

3a HCKIYeHHeM KOHCTPYKUHM#i ¢ TpyHTOM B o6ofiMme
I MNOATOIIAEMBIX HENOCPEeACTBEHHO MNOBEPXHOCTHLIMH WK
IFPYHTOBBIMM BONAMH BMECTO CBAPKH WM CKIEeHBaAHHA 10—
MTOTHHII MOJIMATUIIEHOBO INIEHKH AONMyCKaeTCcd YCTpakBaTh
CTBIKM BHaXJIeCTKYy H CKpPYYHMBAHHEM NpH YCJIOBMH, 4YTO OHH
HaxondaTcd IOA Harpy3Ko# OT Beca BhIlIEIeXaulux CJloeB
CpyHTa ¥ AOpOxHOi#t onexnsl He MmeHee 9,8 x[la. Wupnua
HaxnecTa RoiaXHa ObiTh He MeHee 0,5 u 0,7 m npu koad -~
duuMeHTe yIIOTHeHHd TPYHTA MOA IJIeHKOH COOTBEeTCTBEH-
HO Gonee 0,95 u 0,92, OTHOCHUTeNBLHOH BIAXHOCTH B pac -
yeTHbIH Hnepnon cooreercTBeHHo MeHee 0,8 wu 0,85 oT
rpaHuusl TekydecTtH. [lneHky cnenyer yknaanisarb cBoBon-
HO ,0e3 HATSIXXKM; B BETpPEHYI0 NOTOAY Kpas MOJOTHHIL HYMX-
HO 3aKpenasitb. XOMHTL MO MOJHITHISHOROH MJeHKe H H30-
Iy MOXHO TO/BKO B MArKOH o0ypwn,



[TonusTuneHopast MNeHKAa He OO/IXHA HAXOAUTBCH NONM
BO3neiicTeueM NpaMO conHeyHo! pauunaunu Gonee 2-3 vy,
I03TOMY OTCHINKY W HaABHXKY CpYyHTa cledyeT BeCTH y3-
KkuM opoHToM. Mzon cnenyer sacmnaTh B OeHb eTU YK -
Jdanky; CPOK 3acChbINKK CHHTETHYEeCKOTO MaTrepuana TuUIAa
"KoneraHiu” He perjlaMeHTHpYyeTCsl, HO 3achilika OcyuliecT-
BASETCSH TOJLKO IIPU IOJOXUTENBbHLIX TemiepaTypax.

I'pyHT ynaoTHHIOT B COOTBETCTBHUM C NEHCTBY IO HEMHU
HOpMATHBAMH.

[Tpu coopyxeHHH 3eMIdgROI'0 NO0A0THA C TI'PYHTOM B
ofoliMe U3 #M30J1a MU NOJH3TH/IEHOBOI IJIeHKH CylleCTBY-
eT BEePOSTHOCTHL NOBPEXAEHHd STHUX MaTepuanos BO Bpe -
Msl CTPOUTENLCTBA, 4YTO HeOOMNYCTUMO AN YKA3aHHOHN KOH-
crpykuuu. [loatoMy, ycTpaupad TI'pyHT B oboiime, Heobxo0-
AMMO MPOBOAUTE TeOPH3HYECKHH KOHTPO/Ib TepPMETHYHOCTH
Y0 eHHOT'O MaTepuana MeTONOM KOMOHHHPOBAHHOIO 3J1EKT
ponpodunupoBanusd TpexaneKTpoaHoit ycraHoskoil. Homu-
STUNEHOBad IJIeHK& M MU30J1 SBJAITCS BBICOKOOMHBIMH Ma-
Tepuanamyu, NOBpPEXAEHHbIE Xe Yy4YacTKH, CKPBIThlE IOA 3a-
IUMTHBIM TPYHTOBBIM CJIO€M, BO BpeMs 31eKTponpoduiaunpo-
DaHug NpOSIBNKIOTCS B BHAE HU3KOOMHBIX 30H. P azpris
NONIUBTH/IEHOBOK NNEeHKM ¥ u3oia ¢UKCHpPYIOTCcd Ha rpadn -
Ke 3/1eKTponpodunupoBaHus B BHAE NepeXKpellNBAalOUHNXC S
JOMAUBKIX JNHHHA B 30HC HH3KHX 3HAYEHHH YHENbHBIX CO -
nporusnenuit. Cuily TOKa ¥ PA3HOCTH MOTEHUHAIIOB H3Me -
pAT C NOMOWBIO 3/1€KTPOHHO-CTPENOYHOI'O KOMIeHcaTopa
3CK-1. B kayecTBe NMUTAOMUX 3NEKTPONOB HYXKHO MCIONIL-
30BAaThb Xe/le3Hble CTEpPXHH, B Ka4YeCTBe NPHEeMHBIX - Mefd-
npte. OnTunAaNBHBIM pPacc,"9HHEM MexAy TO4YkaMH Habmio-
nenu#l gBngeTCH War YCTEHOBKH, papHblil B M, paccToaHHe
Mexay npodunaMu - 5 M,
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4. Tpe6oBaHus K NPOSKTHPOBAHHIO
ONTHMAJNbHBIX KOHCTPYKUHHA 3eMJISHOTO MOJOTHA

4.1. OnTrMmansHas KOHCTPYKUHs 3eMIITHOTO NOJIOTHA
COOTBETCTBYET MHHHMYMY IpHBeAeHHBIX 3a?paT npu yc -
noBHH, 4YTO ObecmeyeHpt TpebyeMbie MPOYHOCTH M MOpPO30-
YCTOHYHBOCTB HOPOXHOW OMEXMALI.

PacyeT Ha mpoyHOCTHL ciieAyeT NPOBOAHTHL B COOTBET —
creuu ¢ "HMHcTpykuumein” BCH 46-72.

MoOpO30yCTONYMBOCTL MOPOXKHONK OREXALl HPH AOCTATOY~
HO cTabuIbLHOM BO BpeMeHH POBHOCTH MOKPBLITHH, KaxK npa—-
syito, obecneuyuBaerca NpH cOOIIONEHHHM HOPMATHUBHBIX Tpe-
6oBaHKH, 3aKMOYalOIWMNXCd B TOM, 4YTO obumlee IHyYeHHue
PPYHTCB He NO/DKHO NPeBOCXOAMThL HONYCTHMBIX 3HAYyeH H i
qu" (o) » PaBHBIX 2, 4 H 6 cM COOTBETCTBEHHO IIPpH HEeMEeH—~
ro-, actanbTOoGeTOHHBIX M YyCOBEepWeHCTBOBAHHBIX THIIav
MOKPBLITH{ B YCIOBMSX, KO8 CyMMapHass BeIHYHHA IIydqe—
HHg He MeHee ueM Ha 2/3 COCTOUT 43 Iy4YeHust 'PYHTOB
nacbimuX ), HonmycTuMyo BeNUYHHY NyYeHHS HYXKHO BBIYHUC -
ngTes o dopmynam:

apx h"‘ﬂ("})+ h"-ﬂ(t«zc)2 2[5 Mgy egon" K4 Cgonto) 7 (37)
mpa  Pagypy* Mg < 2[5 hpyy
43 1 g tocn) ] (38)
ton=t[, + 3 (3 (52 g

roe h 1 e 0y, 1 - OXHIaeMOe NyYeHHe TPYHTO B
) o S e RSO MOPO303AIUTHOTO CIOS, HaChbl~
MNE M OCHOBAHMS HACHLIIK MM BbIEMKH, CM,

x)B npenenax HaChlH MYy4YeHHE MNPOHCXOAHT CpPaBHH -
TelbHO PaBHOMEPHO II0 CPAaBHEHMIO C HMXeJlexallMMH I'DyB-
TaMH, TaK KaK HaCHUIb YCTPAHBAIOT H3 OAHOPOAHBIX TPYyH-
TOB T'OPH3OHTAIBLHBIMK CJIOSIMH C paBHOMEPHbIM INOCIOH -
HBEIM YHJIOTHEHHEM,
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h ~ QoA HAAaeMOe CyMMapHOe nydeHHe MOpPO303auluT =

e HOT'O CIiOs, HHXEeNexaluux TI'PYHTOD 3eMIsIHOT O
NONOTiH4 M CPYHTOB C HEHaApPYWeEeHHOH CTPYKTY -
poi, cM;

K, - xoabdhuumenT, yyHTHIBAIOWMA BIUSHHE CNeuManb-
HbIX MEepONpHSITHH H4 HEPABHOMEPHOCThL Iy4YelHs
rpyHTos, GeapasmepHas BellUYHUHA;

K, -~ Koodduiuuenr, yuuTnBAOWUE YCNIOBHS 3aneranud
rpysTta, GeapasMepHas BennuuHA.
Mpu ycrpoiicTBe apMupylowWwdx MPOCAOEeK U3 HeTKAaH bl X
CHHTeTH1eCKHX Marepuanop (cm.1.3.5)

Kf?ar/?un

Ona onHopoRHEIX TpyHTOB K,= 1, AAS HEONHOPOMH BIX
T'pyHTOB, Npu riay0OKOM 3aneraHny rPyHTOBBIX BOA H OT -
cyrcteuu Bepxosoaxkk K,= 1,5, mia HEOAHOPOAHBEIX TPYyH-
TOB W MpH ONK3KOM 3alleTaHUM T'PYHTOBLIX BOA WIH HAMH-
HUH BEpXOBOOKH K, = 2.

4.2, Cnenyer ¥MeThL B BHAY, YTO DPAaBHOUEHHBIE O MO-
pPO30YCTORYHBOCTH BApPUAHTHI KOHCTPYKUMHA, Kax NpaBHu Ao,
He 3KBUBANIEHTHBI IO YCIOBUAM NPOYHOCTH, T.e. Npu Of-
HO# ¥ Toit ke Tpebyemoi#t mpoyHOoCcTH OHM o6itajalT pas —
AuYHLIMH KOsbbHIHeHTaAMH 3anaca NpoyHocTH. Bcnencrsue
3TOI0 OHM XapaKTEepHU3YIOTCH PA3HLIMH MEXPEMOH THLIMH
nepuonaMi H 3KCHNYyATAUMOHHHBIMM KadeCTBaMH. JTO, B
CROIO Oyepelh, OOycnoBivBaeT paanuy#e B AOPOXHBIX U
TPAHCHOPTHBIX 3KCIUIyarauHOHHBIX pacxofax, HeoB6XOmUMBbIX
Ons ocywecTB/leHHs 3adaHHOro obmeMa nepepBo3OK.

CyMMa TpuBeldeHHBIX 3aTpaT MO KaxIOMy BAPHAHTY
BeMIMHOTO [IONIOTHA Oonpeflensercd IO popmyneX)

A=Bar Tt Tty (0T, 44 T, (39)

x)ﬂz JAMETpPbl Mg ONpedc/ACiHg COCTABIAIOUNX ypaB -
HeHni (ff&i U coorBeTCTBYKIMNe GOPMYILI NpHBeOenb B
sabore M.B.Kopcynckoro  “TexHHKO-3KOHNgMUYECKOe 0GOoCc-
horauue KOHCTPYKUMIl NOpoxHbix omexn” (M.:Tpancnopr,
1964) n B clpABOYHHKE HHXeHepa-AONOXHUKa opepxa -
nge })1 peMOoHT apromodunensix dopor” (M.:TpancmoprT,
1074).
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raoe 1 - cymMMa npHBelleHHBIX 3aTpaT 3a CPOK cpaBlie -~
HHE BapHaAHTOB;

C - npuBefleHHble 3aTpaTbl Ha CTPOUTENBCTBO 1 KM
OOpPOTK;

U« - NMpuBeleHHble 3aTPaThl HA KalKTalbHbie PeMOH-
Tbl KOHCTPYKUMl 38 CPOK CpaBHEeHHH BapHaAHTOB;

Cc - TO Xe, Ha cpenHue PeMOHTEHL

{, - mpmBeneHHie 3aTpaThl Ha npuoGperenne non —
BHXHOI'O COCTaea,

Cq - npuBelleHHble 3aTpaThbi, 00yciioBIeHHble yOOpPO —
KaHueM MNepeBO30OK B IMepHOd MPOM3BOACTBA Ka-—
[ITATAJIBHBIX peMOHTOB;

0 ~ anBeaeHHaH OCTaTO‘{Ha"‘iI CTOUMOCTB 3eMJIgdHO -
ro IMOJIOTHA H NOPOMHON OHeMIbl;

C(m - TO Xe, NOOBWXHOI'O COCTAaRa;

T. - cyMMa IpHBeleHHbIX eXelOo[HbiXx 3aTpaT Ha Co—

T OepxaHHWe M TeKyWHi PeMOHT 1 KM Noporwu;

-

CTP— np¥epefeHHbie TPaAHCHOPTHbIE PAacXOfhl Ha Iepe-—
BO3KY Ia&cCaxHupoB H TpPy30B.
[Ipy oneHKe BAPHAHTOB KOHCTPYKUMH 3eMIISTHOIO MOJIOT-
Ha HYXHO YYHTbIBATb, 4TO YCTPOHCTBO OApPEHHPYOWMX, TUl-
POUBO/IMPYIOUWUX ¥ APYTHX NPOCOeK, PeryNUpYIOWHX BOO —
HO~TeMJIOBOH# peXHM 3eMJ/IAHOTO II0/JI0THA, Nno3sonaer obec-
neyutrs Gonee cTabUNbHY BO BpEeMEHH POBHOCTBL IOKpHI —
THd MO CPaBHEHMIO C TPaAHUHOHHBIMH pPelieHHsIMHU, B pe —
gynprare Hero cHuxaeTcd cebecTOMMOCTBL MePeBO30K Ipy-
308, noBhlIaerTcs 6e3onacHocTh U koMdpoprabelEHOCTH
npmwxernaX). [ONOMHUTENbUBIH SKOHOMHKIECK Uil adpdexT 0By~
CNOBNEH yMeHbUIeHHeM NpebLiBAHMR NaCCaXHpOB M TpyJ3oB
B NYyTH, YyCKOpenueM o6opora cpedAcTB, BLICBOBOXAECH H e M
MOABMXKHOTO COCTABA M CHIXEHHEeM KOJIHMYeCTBa AOPOXHO —
TRPAHCIMOPTHLIX NPOHCIIEeCTBUI,

——

X)Cﬂéaxben ceBecTONMOCTU NepeBO3KH Tpy30B HOCTH-
raer 50-1000 py6/kM B rod npu MHTEHCHBHOCTH MEM -
M EeHMs1 apToMOOuNel Ha mnmepuHod BBOAA AOPOCH B 32KClya-
tauuio 1000 apt/cyr. C ydeToM cpoka chAyxbpl HOKPBLITHS
(okomo 20 neT) M poCTAa MHTEHCHUBHOCTH [OBHIXEHHA B 3-
3,5 pasa skonoMudeckuit adpbext coctaut 60 ThIC.pYG.Ha
1 kM noporu (manmusie uccnenosanuii 0.A.Hukonopona).
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MTPMAOXEHMUE

lMpumepb  pacueta ¥

Ounpenenene npHTOKa aTMOCHEPHHX  OCAAKOB

B rPYHT Ha 00OuHHAX nepexr  NPOMEpP3aHHEM 3eMARHOrO NOJIOTHE

Wcxonuvie nanHbie.[lopora npoxoouT Mo TeppHTOpPHUH
Kanununckof#t o6n. [obBTopsgeMOCTh BhINAAeHHS OC ARKOB
1 pas B 20 ner. MecTHOocTh, papuuHHag. llupnHa npoea -
xell wacTu Tm, o6oyun - 2,5 M, nomepeyHbif yKnoH o6o -
9uH - 40%0. [lokpeiTHEe Nipoeaxeilt wacTH - achanbToBeTOH.
O6ounHbl yKpenneHsl NnecyaHo-T JaBHAHON! cCMecChIO. F'pynr
3eMJIGHOT'O TOJIOTHA — TsKenbil nowieBaThit cyrnunHok. On-
TUMAanbHasg BIaXHOCTb-14%. KoadpduuueHT yNIOTHEHHsa rpyH-
Ta B pacueTHblt nmepuon - 0,98,

PacyeTHbie 3HaYeHHS METeOpONOTHYeCcKHX (aKkTopos OIll-
penensoT no Tabn.3 ynoMaHYThIX BhILe “MeTomMyeck KX
pexoMeHAanui”.

Hcxons 3 aTOro, IpUHAMAKT Tq =230 4 (13800 mun),
ig = 0,005 MMm/Mue, m =65, d =0,8 rlla, V =4 m/c.

[TocnenoBaTenbHO ONpeReNdIoT:

1) cymMapHyio BeNHYMHY CMauMBaHKg NOBEPXHOCTH IpO-
eaxeit yactu mo dopmynam (10) m (11):

A = .
H 0,01-85 V0'8,4320251§800 _

M)

Hemo) < 65:0,5 = 32,56 mm.
[Mpunnmaior Hem) = 4,6 MMm;

4,6 MM,

X

}30 BCeX npuMepax pacuera (3a HCK/IIOYeHHEeM MuC -
nenHero) penaercs cceuika Ha GopMynipl, TaGIHULI B pH -
CYHKH, IpuBefeHHble B "MeToOuyeCKHX pPeKOMEeHOaluugx Io
pacyeTy BOAHO~TEINIOBOTO pexHMa Mg pa3’paboTKH ONTH-
ManbHO# KOHCTPYKIHHM 3eMJIHOLO MOJNIOTHA aBTOMOGWIBLHBIX
nopor” (Cowapopunu. M., 1983). B mocnenHem mpumepe
pacyeTa YKa3aHbl cgopmynm HacToqallel'o H3QaHud.
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2) CyMMapHYIO BelMYMHY CMAu#BAHHS NOBEPXHOCTH
oBouun no dopmynam (10)-(11)

Hew = 0,04-65 30,8.43200-13800"_ g 5\,

65
Hey <65-1,6 = 87,5 mm.

IMpunumaoT Hew = 18,5 mmMm;

3) cyMmapHOe XOnuyecTBO BOAH, BIHTHIBAOWEHCH B
NOKpHITHE:

no dopmyne (13)

& _0,005-13800-4.8
6n(o) 0,005:65

no dopmyne (12)

Hgn= 0,003-65 £n (1+80-0,005) 100281198 _ g g s

4) HHTEHCHBHOCTL HOCTYNJIEHHST BOAEI HAa OBOYHMHY:

no ¢opmyne (17)

L 0,005——""‘——658. 1698 = 0,004 mMM/muH,

o dzopmyne (18)

-0 005+2—5—-;— . 0,004 = 0,011 mne/MuH;

5) xoscmemem‘ BIHTHLIBAHAS BOABI B PPYHT 3eMJIISHO -
ro nomorHa no rpadeky (pec.l); nng cyrinunka ¢ kKoa¢du -
HHEHTOM YIIIOTHeHHa 0,08 M ONTHMANBLHOK BAAXHOCTLIO
14% nonywawor C =0,1;

6) HMHTEHCHBHOCTL BAHTHLIBAHEYG B TI'PYHTOBbLIE OGOYMUHBL:

3analTrcs Lem = 0,007 mm/mun, [lo rpaduxy (prc.2)

= 198 mMuH,

npi: tem = 0,007 mm/MuE B J = 40%e HONyHamoT
Jen= 0,018 mm/man.
Torna

igo= (0,018+0,02)-0,1 = 0,004 mMm/muxH,

C npyroi cTOpPOHHI,

ig,= 0,011-0,007 = 0,004 mMM/Mun.

Beuay paseHcTpa ODOMX 3HAYEHHMI HHTEHCHBHOCTH BIK
THIBAHHS NOAGOpP 3aKOHYEH.

IMpunumanT ign = 0,004 MMm/MuH;



7) cymMmapHOe KOJAM4YeCTBO BOAEBI, BHMThiBalomefica B

PPYHT 3eMJISHOTO nonoTHa Ha ofoumHax, no ¢opmyie (22)
_ 4.6 18,5-4,6

Hsn(oa)—- 0,6 0,004[13800—(0'005 + 0,011

8) ucnapeHue BOABI H3 FpyHTa 3eMAgHOrO HONOTHA
Ha ODBOYHHAX:

no dopmymne (24)
= 25-1072 0,88 (1+

no dopmyne (25)

Tuen = 43200-13800 = 29400 wmux,

no dopmyne (23)

Hm,,(,,;,'- 0,70-0,00064.29400 = 13,2 MMm;

9) npuTox BOAL B T'PYHT Ha oboumnax mo dopmyie {4)

q;,_“df 10—3- 1,3(27,9-138,2) = 0,019 M3 na 1 M2 no-

poru.

= 27,89 MM;

=20) (140,15-4) = 0,00064 v /s,

Ycranosaehne BAAXKHOCTH [AHHHCTOrO rpyHtra
nepea €ro npomep3aHHeM Ha Yy4YactKax Aaopof,

YBJAAXKHAEMbIX B OCHOBHOM aTMOC¢CpHHMH ocazKaMu

PaccMmoTpuMm ABa npuMepa onpefejleHNd BIaXHOCTH .
Onux Ang KOHCTPYKUHH C MOPO303allUTHBIM ClIOeM H3 He-
KOHOMIIMOHHOTO MecKa Ha BCI0 WHPHHY NOJOTHa, Apyro# -
6ea Takoro cnog. B ocTanbHOM HCXOOHbLIE NAaHHBIE anda
pacuela OOQHM B Te Xe,

Hcxonubie maHubie, lUimpuHa npoeaxeft wacruy 7 M, Kpae-
poii nonockl 0,5 M. [locneanga uMeeT TO Xe NOKPLITHE.
YTO M Npoe3xasa 4dacTb. TonuMHA NOPOXHOH odexar 6e3
MopodogamutHoro cnos 0,5 M. T'pyHT 3emMiigHOTO NOJAOTHAE-
Nerkuil npuieBaThlil CYTVIHHOK C Koo¢dHI¥eHTOM YANOTHE —
Huss 0,98. Hauboobuwiag NAOTHOCTH 3TOTO T'pyHTA, YCTAHOB-
NneHHass MEeTONOM CTaHOApPTHOrO YIUIOTHeHHU, 1810 xr/ Mm%,
onTuUManbHag BlaxHoOcTh 15%. MopozozawuTHbIH cnoi
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ronmunoit 0,2 M yCTpoeH H3 Mellxoro necka. Bnaxuocrn
CPYHTOB licped BNAlOHAKOM/IEHHEM paBHA ONTHMANBLHOI,

Bnaronakonnenie aTMOCPEpHLIX OCANKOB B I PYHTE
MPOHUCXONMT B MOCHAEGAHME OCEHUMA MeCsil K YACThb 3 UM bl
NG YCTOHYMBOIC mepexofa CpeAHeCYTOHHOU TeMmhiepary p bl
poanyxa udepesa mudHyc 2,5 C. 3Tor nepnon paeen 40 cyr.
B Teuenue »TOT'0 CPOKA HPUTOK BOALI B TPYHT COCTAaBIIG~-
er 7 n/m2 non npoesxeit dacTnio u 16,5 n/M? non 06own-
HaMu 3a npefllelaMy Kpaepoil NOJIOCLI; OTTOK BOAbI M3 MO-
pO30O3AalKTHOrO CJ/OS Yepe3d OTKOCLI 3CMIAYHOTO NOMOTHA -
30 n/m2. C yyYeTOM 3anas3fblsaHusl IpOMep3aHdst neckKa
MOPOJO3ANINTHOTO CJIOs IPOCayuBaHKe BOAbLl H3 Hero B HU-
Kelexaludit TVIHHHUHCTHI PYHT MOXeT NPOUCXOAUTL B Te-
yenue U0 cyr. Temreparypa T'pyHTa B 3TOT nepnon  co -
crapnsier b cpennem B5°C.

B pacueTr BKIIOYAWOT NOKA3AaTeNHM KalMinspHbiX CBOUCTSH
rpyHTOB H3 ratn.7. 3TH noxasarelu NPUBOAHM K TeMle -
parype 5 °C no d)opmynaM (32) u (33):

NIt MENKOro rrecxa ‘%n = 58,4 rlla, ¢, =54,5 rlla,

¢ = 48,51Tla, % = 44,8 rlla; :

Eum nerkoro HbIHEBaTOPO CYINIHHKA O,K = 277,2 rlla,

212,9 rlla, q,‘ =178,2 rlla, q, 158,4 rlla,
0,9: 10-8m/c, Ki - 4,3:108m/c, K& = 8,5«
xlO“SM/c Ka 12,8:10-8m/c.

Boiuncngem no dopmyne {18) Wy = 0,192, a 3arem

0,192-0,03 = 0,162.

Torana cymMmma miowafei NOonepedHbiXx CevYeHHM KalUilisg-
pos, oTHOCsHMXCs ¥ opuno# rpynnepuc.4),cocraBut

B~ (Wg onr)ﬁ‘/(ll‘p (0,162-0,150)- 0,98+ 1810/(41000) =

0,0053 m2

NMna xoucTpyxkunyu Ges MOpOIOIQWHTHOTC CJI0d Olipefe-—
naorT NybuHy, HA KOTOPYIO MOXET [POCOYMTLCS BOAA TOA
ofoydHAMHU HA pAa3JinYHbIie MOMEHTHl BPeMeH#, HO He 60 -
nee uem 3a 40 cyr

i
1

H

i
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llpruumaor t = 28 cyr. B stom cnyuae ang I rpyn-

bl KANWISIpoOB
Ke't = 0,0:10-8.25.24.60-60 = 90,0194 M,

o /(meg) = 277,2-100/(1000-9,8) = 2,83 w.

: [lpr >THX BeNMYHHAxX NOJydaeM O HOMOI'paMMme (prc.5)
4 = 0,35 M. AHanoruyro ycranapiuBaiOT At = 0,71
e 0,94 M, AY = 1,15 m.

[Tpn 3ananuoii NpoAONXUTENBHOCTH NPOCAYHBAHKA O -
penensior o6beM BONOBI, KOTOPLI MOCTYNaeT B TPYHT MOA
o6ounnoit 0,0053- (0,35+0,71+0,94+1,15)+ 1000 = 18,7 n/m2

PegynbraTsl pacyera NpakTUYECKH COBNAAAIT C Bell-
YUHON TPHTOKA BOABI B rpyHT, paBHOH 16,5 n/M2. Ilpwu
9TOM YCIOBHM FAYOHHLI MPOCAYUBAHHS, BBLIYHC/IEHHbLIE MPK
t = 25 cyr, ABAATCY MCKOMBIMH.

Taxolt e pacuer nposoRAST AAA onpenelledHss rayd uH,
Ha KOTOpPble MOXEeT NPOCOYHTECS BOMdA OT HE3a HOPOXHON
ofnexnasl, B aToM cnyuae 06bem BOABI, KOTOPHIA IOCTyna-
eT B T'PYHT, ROJUKeH OblTh NpuHbGIH 3HTe/ILHO papeH 7 n/Mm2,
lMonyuaem, uyro 5 = 0,14 M, 2t = 0,3 M, A4 =0,39 M,
5Y = 0,47 wm,

3aTeM YCTaHAaBAKBAOT BIAXHOCTE I'PYHTa HNO CJHOHGM
3eMIgHOTO MOJOTHA, BHayane NpOBOOAT pacyeT NOpH YyC -
NOBMH, YTO BOLA, UCTOYHHKOM KOTOpO ABAAITCS aTMOC —
pepHrle OCalKH, lepeMellaeTcsd B TPYHTE TOIbLKO BEPTH -
XanpHO BHH3.

BnaxHoCTh I'PyHTa HOL Npoe3Xei YacThbid M KpaeBoO i
Mo0COi cocTapnger:

Ha raybune 0,14 M oT Husa mopoxuoit oflexawr W =
16,2%;

Ha rayGude 0,3 M W

|

16,2~ —18:2=19.0 _ 5 5o

4
nHa ranybune 0,39 M W = 16,2-2( —lﬁ"'gi-lé’gk 15,6%;
Ha ranybuue 0,47 M W = 16,2-3 {_1__6_%]__5_;9_) = 15,8%.
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1o 3THM AAHHBIM NOACYKTLIBAKT CPENHIOK BIIAXKHOCTH
rpyHTa NO CNOAM 3eMIfHOIO MONOTHA [MOA npoeldxell Ha-
CThIO:

h, m| 0-0,110,1-0,2]0,2-0,3]0,3-0,4[0,4-0,5]0,5-0,6]0,6-0,7
W,% |16,2] 16,1 {16,0 | 15,7 15,3 | 15,1 15,0

Ananoruuso yCTaHapiA¥pBawT CPeAHII0 BIaXKHOCTDL PYH-
Ta Ha 0604YHHe AJIS TeX Xe Ccloen 3IeMAgHOro NonoTHA:

h,« }c-0,31}{ 0,3-0,4| 0,4-0,5 | 0,5-0,6] 0,6-0,7
W, % 15,8 15,8 15,6 15,5 15,3

B sTOoM cnyyae OTCHYeT pacCTOAHMi NpPOBOAgT OT OT-
METKHM HH3a [NOpLKHOR OReXObl y KPOMKH NpoeaxeH Hac -
TH.

Onpenensiior IPUPOCT BNAaXHOCTH TPyHTa 38 CyYeT Io-
CTYIUIEHHS BOMLI NMOA MPOE3Xy YacTb CO CTOPOHHI 060 -
yuanl, Ang sTOr> npenBapUTeNbLHO YCTAHABIMBAIOT PAac =
CTOSIHHY, Ha KOTOpble NMepeMelaeTcd BOAA B MONEpeYH O M
HanpaplieHHH OT KPOMkKH Kpaepoil nonocrl. B cno#i semha-
HOTO nonorna rtonwmuroi 0,3 M, pacnonoxewHsli non HO-
poXuo# OAexno#, BOAAa B 2TOM HAIlpAaBIEHHU He roctyna-
eT, TaxK Kaxk BJIaXHOCTL TI'PYHTA NON Npoe3xeill YaCThLIO
Gonpue, yem non obounHoil. B cnoit rpyHTa, pacnonoxes-
HbI# Ha raybuHe 0,3 -0,4 M OT HM3A ROpPOXHOH
OHeXMbl, BOdA MOXET NPOCOYMTECH Ha paccTrogHue

1,15-0,60-0,35 = 0,30 m;

8 cnoit or 0,8 no 0,6 M ~ Ha paccroguue

1,15-0,50-0,55 = 0,10 M.

B nandHoM npuMepe, Kak IIOKa3nBalT pe3ynbTAaThl pac-
YyeTa, NPAPOCT BIAXHOCTH I'PYHTaA NPOHCXOMUT TOIBKO B
npenenax xpaepoft nonocul. [Ip aToM EIaXHOCTL T'PYHTAa
Y KPOMKH 3TO¥ MOJIOCHI COCTaBisieT B CJloe 0,5-0,6 M
15,5% (emecTo 15,1%) u T.a.
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3areMm IepexofdT K pacyeTy BIIAXHOCTH MNIHHUCTOT O
FPYHTa B KOHCTPYKUHMH C MOPO30C3alIKTHBIM ClOoeM H3 le-
KOHAHUHOHHOIQ fleCKa Ha BCIO WHPHHY 3eMJIAHOTO IOJIOT -
ia,

B s1OM chyuyae IIpHTOK BOMbl B I'PYHT NOA MOpO303a -
HIHTHDLIM Cl1OeM

[(7+2-0,5)+7+2-2(16,5-9,8)-2-0,2:30] :12,6 = 5,6 /M2,
roe 9,8 1/M2 ~ KONMHecTRO aTMochepHbBIX OCAanKoB, KOTO-
poe HaeT Ha ybBilaXXHeHHe I'PYHTa Hal MOPpO303alilUT H bI M
cnoeMm Ha oGoumnHax; 12,6 M - wHpHUHa 3eMAFHOTO HOJOT -
Ha 1on MOopo303alidTHLIM CJIOeM.

AHAIOPUYHO UBNOXEHHOMY ONpelenuM 3HAYeHusa TIIy -
6HH, Ha KOTOphBIEe MOXeT MNMpPpOCOYHUTHLCH BOAa OT HU3a MO-—
po303allMTHOTO Cllod HAa pa3iinyHble MOMEHTHI BpeMeHH, HO
He Bonee wem 3a 60 cyrT.

[IpeABapUTelIbHO BLIYHC/IKM 3HAYEHHS] YAeNLHBIX MBHXY-
IMX CWI MEHHMCKOB Kanw/liisgpHO-NMONBEIeHHOH BOAbl MpH ee
llepeMelleHHE U3 MECKa MOPO3O3aBUTHOTO CJIOS B HIDKEhe-
Kaluuh cyrnuHOK.

Mmeet;f, YTO Gy = (59,4+54,5+4_9.5+44,6):4 = 52 rlla,
Torma §.= 277,2-52=225,2 rlla, §x = 212,9-52=160,9r1la,
e =178,2~52=126,2 rlla, ¢ =158,4-52~106,4 rlla. 3a -
naemca t =4,5 cyr. B stom cayuae Kot =0,9-10-8.4,5x
x24-60-60=0,0035 M, §./lpg) = (225,2-102):(103.9,8)=2,30 .
Mo momorpamme (puc.5) 3¥=0,18M, ang apyrux rpynn
xanuanapos 3 =0,25 M, 3"=0,32 M, 3Y =0,37 m. 3TH
rny6HHBL SBAGIOTCS HCKOMBIMHE, TaK KAk COOTBETCTBY IOLHMK
¥M 06BbeM BOObI, KOTOPBLIH MOCTYNAET B T'PYHT, NPUBAUSHK —
TenbHO papeH 5,6 n/mM~<.

Bxiloyag nojyyeHHble BENUYHHLI B pacHeT, NojydaeM
CpellHHe 3HAYEHHS BIAXHOCTH CPYyHTAa 10 CIOAM 3eMJISHO-
ro mojioTHa OO MOPO3O3AIMTHBLIM CJIOEeM:

h, | 0-0,1 ] 0,1-0,2 | 0,2-0,3]0,3-0,4] 0,4-0,5
W, % | 16,2 16,1 15,8 15,5 15,0

Il
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Yeranoaacnie Ha pasaHuHBIE  MOMEHTL  BPCMEHM
B OCEHHHA  HIEPAOA  pacnpefeaHnn

COOCTLEHHO-KANUANAPHOH  BOML B IBYXCAGIIHWX  FPyHTax

Vicxonuwe pnaunuvie Bepxiuyit ¢ciod I'pyuTa ~ cynecs
Jerkast TOMUWHHONK 1 M, HIKIH{T ©N0H — THRONLU Npiiepa -
Tl cyrnuiok ronmunoi 0,5 M, pacioNioxeHustil najt ropr-
30HTOM TRYHTOBBLIX BOM.

Cynech xapaxTepiayeTcs HokasaTesanm: Ko §0,98;

Pex = 1900 wr/m3; Weg= 12%; Womr = 10,2% G
= 170 rlla;  Grug = 125708 geuo = 95 rhiay Gl =
=73 rlla; Ka,“o) = 5-10-8 M/Cé' Kooy~ 10-10"8M/(:; Koy =
20.10-8m/c; KS(..,-) = 25.107°m/cC.

Tsaxenvid nsmesaToill CYIIMHOK XAPAKTCPH3YeTCs IM0Ka-
3aTeilsiMH:;

Koc = 0,96; ‘PCK"" 18;50 KI‘/MS; Wi =§ 15,2%; Wour = 13'_;2%;
Guuey = 340 rlla; G = 210 rTla; Gy = 195 rrg%; G =
=185 rfla; Kwaey = 60-10~10m/c; Kyue=165-10"*YM/c;
Kene =275-10-10m/c;  Klpe) = 885-10-10m/c.

3aecb Ko — kosphuuHenT yU/JIO0THEHHsI TPYHTA oce =~
HbIO;  fPex - IUIOTHOCTL CKelleTa CPYHTa; W¢e - mnon-
Hasi Kauunngapias BAaroeMKoCTh; TW,,,,,- ;- ONTEMANLH a s

BIAMHOCTE; Qi(.o;. q'K(io)l Q’K-(-:a)v Yctio) ¢ leiﬂ)rKW(m)r KWUO) ' ;@'
COOTBRTCTBEHHO YyOelbHble OABWXKYIIME CHIbl MEHHCKOB H
KOo(PIIHeHTH Hpocauipanng BOAL IO TpylnnaMm Kanwiuig -
por npu 10°C.

TemnepaTypy rpyHTa oceHblo npuHHMmaloT papHoit B5°C.
Torna _no ¢opmynam (32) u (38) ans cynecuX):

Gu= 170-(1-0,002-5) = 168,38 rlla;

K= 5-10-8(0,7 + 0,03-5)= 4,3-10~8mv/c.

U

x)Cnoii cynecHu ~ BTOPOil MO0 NOPAAKY CJIOH MO Hanpap-
NeHuio NBUXeHHsl coBCcTBeHHO KanuansapHO# BOAL! OT I'OpH-—
3OHTA TPYHTORBLIX BOA. B COOTBETCTBHM C HM3NO X €HH bI M
STOT NOPARKOBLI# HOMEP BBOOHTCST B KaveCTee MHAEKC A
npu ofo3HadeHHHM MOKa3aTelleil KANWIIAPHO! CHCTEMBI 3TO-
ro crnos rpysra.
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[na npyrux rpyman KalWLIApoB: q,zm= 123,8 rlla;
Ko =85:10-8M/c; %nw = 94,1 rlla; Kwey =
= 17-108 m/c;  ¢Y) = 74,3 rlla; Ky = 21,2-1078 m/c.

AHaNOTKYHO ANs TAXKEJIOTO MbIIeBATOTO CYT/MHKA:

G = 336,6 rlla;  Kw = 51-10-10 y/c;

gl = 207,9 rlla;  Kiww = 140,5-10"10y/c;

9o = 193,1 rlla;  Ken = 233,6-10"10m/c;

¢, = 183,2 rlla;  Kuy = 327,3-10-10m/c.

HHH TAXeJIO’o IIbuieraToro CyrnuHka yYCT: :HOBEM pac -
npeneyienue poarl vepe3 38 cyT ¢ MomeHnTa ee nepemMe -
WeHHss OT TOPU3OHTA TPYHTOBBIX BOA. Ona I rpynner ka-
nmunnapos:  Kwt = 51.10-10.88.24.60-60 = 0,0167 m;

% /(P59 ) =13,43 M. [lpu srux 3HoYewuwax Mo HoMorpam-

Me puc.6 4 =0,33 M. Ananoruyxo ST = 0,42 M u A =
= 0,5 M.

YcTanoBuM paclpefeneHue cOGCTBEHHO KAaNWIISPHO it
BOABI B C/l0e cynecH 3a 8 cyT nocjle NOoAxoda BOMLI K

aToMy cinow, [Ipy pacyeTe NOCNEeNOBATEIBLHO HAXOAUM: IO
dopmyne (29) P =0,5-1=0,5 m; no dopmyne (30) z =
= 0,5 m; no ¢gopmyne (31) mna I rpynnbl KanoUAISpHON CH-
CTEeMBbl CNog CyHnecu

r 4,0-4,3-10-8 _0.5 =
U= 0,5 3250810 -0,5 = 2,18 .

AHanoTu4HO Mg OCTaNnbHBIX CDyIlN KanH/ISpHO# CH —
CTeMbl CylecHu ut = 4,69 M, U" =9,80 M; U¥=12,52 M.
3areMm no dopmyne (28) ang [ rpynnsl KanuanapHoit cu-—
CTeMsl CyNeCH yCTaHaB/IMBAeM BBLICOTY NOAHSITHS BOABI Hald
clloeM THXEOro NbUIeBATOro CyriuHka. B aToM cnyuae
uckomas penumuusa (A -7 ) onpenenseTcs METONOM MO -
Gopa. Ilpu -z = 0,015 m

0.015
\ ;
168,310 ( 68.3-100 g 5)
. -0,015-(;—631-3'?- ~0,5+2,18+0,5) L&——IOOO 58 0P
B 4,3.10-8

=7.10% ¢,
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Bpuay roro, uro t = 7-105 ¢, T.e. npumepno 8 cyr,
1onbop IaKOHYCH,

Ananoruyno OMsi OCTAaNbHLIX TPYNN KaNWIngpHo#  CH-
crembr: A'-1 = 0,009, A°-T = 0,006 M, 4%t = 0,004 m.
Torna snopa BNaxHOCTH Hal FOPH3OHTOM TPYHTOBBLIX BOMO:

na puicote 0,33 M u Huxke W = 15,2%;

na suicote 0,42 m W = 14,7%;

va eoicote 0,5 M W = 14,2%;

Ha Buicote 0,5+0,004 0,504 M W = 12%;

Ha suicote 0,5+0,006 0,506 M
W :3‘12LO4+ 1012 - 11’8%;

it

It

na esicore 0,5+0,008 = 0,509 m
W ___1.2_1:_21—942. = 11,1%;
Ha peicoTe 0,5+0,015 = 0,518 M

w=12+¥3-10,2 _ 10.7%:
4 H ?
Ha seicoTe Bohiie 0,515 M BnaxHOCThL CpyHTA paBHa Ha-
JallbHOH.

Onpesnenenne pPacYeTHOTO OPH3OHTA TPYHTOBHIX BOA
na yusactke pnoporn B MoCkosCKoR  oBaacTH

Wecxonnpe nanuwe. Uanickanaa nposoaunuch B
1979 r. B KonlUe OCeHM Meped NPOMEpP3aHHU:M 3OHLI 43pa ~
uny. B aTOT nepyoa rpyHTOBLIE BOABLI HAXOOWIMCHL Ma Tay-
OuHe HJ‘ = 1,1 M oT nopepxHocTu 3emnu. Henocpencreen-
HO Ha yYacTKe HU3BICKAHM# MHOTONeTHHe HabnoneHdg He
NPOBOAMITHCE, fI0DTOMY HeOOXOAUMO NPHBICKATEH MubOpMAa -
M0, 3AMOXEHHYI 8 OllepaTHBHLIX IIPOTHOJAaX, COCTaB/sie -
Mbix MuHKHCcTepcTBOM reonoruu CCCP.

ITo xapre pacnpefeneius NPOrHO3HLIX JIETHE~OCEHH X
MUHHMANbLHLIX YPOBHEH# TpyHTOBBIX BOA Ha 1878r. kxoTO -
past cocraniena llcuTpansHO#l mapTHeil NpPOTHO30B pexKUMa
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imoa3emuuix Boa BCEI'MHIEO, paiion u3biCkaHuit xapak-
Tepuadyercsi koadpuunentrom A4 = 0,5.

MruoronerHow aMIIUTyny kolebaHuit ypOBHeil T'DYHTO-
BbiX BOO Ay, OCeHBIO yCTaHapluBaloT Nno rpaduxy puc.3,
NOCTPOGHHOMY MO MaTepHanam HabnofeHui cocefHeill r'ui-
pPOreo/IOrHYEeCcKOill NMapTuu K oTpaxalomeMy NpHPOAHbIE YC-
noBug paiioHa usbickanuit., [lpu Hj =1,1 M Ayp': 0,9 M.
Toraa no ¢opmyne (27) MakcuMmanbpHbli pacyeTHbilt TOpH-
30HT T'PYHTOBLIX BOO

Hoegmas; 1.1-(1-0,5).0,9 = 0,65 m.

Cnpeaenedue raAvOHHB  MPOMCP3aHHA  3eMJAAHOTO  OROTHA
no1 npoeaXed 4acTbio A48 XOJOAHOrO rona
nnostopaemoctsio | pas 8 20 net

Mcxonusle mannuie. Jlopora npoxoaur no Teppu To-
puu Mockosckoilt 065, KOHCTpPYKUMA OOPOMHON OR e X bl
uementoberon 24 cM Ha rpapHiilHO-NecYaHoli cMmecH, YK-
pennennoit 10% uemenra, TonwmuHoi 18 cMm. 'pyHT 3emia-
HOr'O NONOTHA - MpyleBaTasd cynechb. YUCIO MIACTUYHOCTH-
- 6, onrumanwbHas BnaxHocTh - 13,6%, BllaxHocThL Ha rpa-
HHUlle packKaTbiBaHnusd - 14%.

[TnoTHOoCTL CcKesleTa I'pyHTa Hepel HNpPpOMEp3aHHUEM
1660 kr/m°3, BraxuocTs, TpYHTa lepel NMpPOMEpPp3aHHEM
17,6%, nnoTHOoCTL CKejleTa TpyHTa [OCle NpoMep3aHud
1630 xr/mS3, BnaxHocTb I'PyYHTAa B 30He npomepaauus 21,7%.

'ny6uny npomepsaHuss ycTaHaplMBalOT clefylouwum o6 -
pasom:

1) HaxonosT 3HavYeHHs KIAMATHYECKHX MapaMeTpoB d
xononHoro ropa no rabn.8 a,,, = 17,5°C, Qoon =
= 86 cy’rb Qyan = 135 cyT, Qn, = 0,76 M, Ra? (max) =

= 2,32 m“-K/BT;
2) onpenensiior koadpuuMeHTLI TENIONPOBOAHOCTH GIIO -
eB AOPOXHOH omexiuvl Aoq ; 1O tatn.9 ana unemeHroberto -
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Ha H I'paBHMHO-N2CYAaHOIT CMecH, YKpemieHHoi 10% ue -
MeHTa, f(cq = 1,88 Bt/ (M-K);

3) onpen=naioT Koa(QUUHEHTH TENNONPOBOMHOCTH Mep3-
noro rpyutra R, (w) - Desa ydera macconepenoca B
pacHdeT BKJIOYAIOT 31a4YeHusl MIOTHOCTY M DIA&XKHOCTH Nbi-
JleBaToii Cynecu mnepei npomMepaaddeMm Trpynrta.

Mo Ta€n.10

Agpwy= 1,73 Bt/ (M-K).

C yueToM mMacconepeHoca B pacudeT BKIIOYalOT AanHble
Ui TPYHTAa NOC:.1e NpoMep3aHusd.

Ilo radn.10 'H'IP('“) = 1,81 Br/(m"K);

4) nHaxoOaT 3Havenune TEMICPATYpb! JibloobpaszoBau u«
nns rpyuTa 6, 0o5p Tno Tabn.l2 GA.oSp = -0,1 C;

5) orpenensior npuBeNeHHOE TEPMHYECKOe CONPOTHB —
NeHue AOPOXHOH OMexAbl Rog. [MpeaBapuTennLHO HaxONKT
cpelHeMeCcsiyHoe 3HayeHue CKOPOCTH BeTpa: no rtabn,3
V =4 m/c. 3arem suiuncasior no popmyne (37) sonuuuny
KoadpuuHeHTa TemiooOMeHa Ha NMOBEPXHOCTH MO PO XK HOM
ofexAabl

A= 12\4 = 24 Bt/ (M2-K),

nocne yero omnpefdensior no dopmymne (36) Hckomyio
BEINYHHY TEpMHYECKOT'0 CONpPOTHBJ/IEHESA

Rog= 224 . 018 L _ 507 2. k/Br;

9 1,86 1,86 24

8) ycTanaBnuBalOT KONMYeCTBO 3amepaiiell oAbl iym .
MpeapapuTenvuo suiuucnsaior no dopmyne (35) comepxa -
HHUe Heaamepameﬁ BOObI

W = 0,25-14 = 3,5%

’]orna 6e3 yuera Macconepeuoca mo dopmyne (39)

_ 1660

Lym= (0,170-0,085) Joe= = 0,23,
C y4YeTOM MaccoliepeHoca

. 1830 o .q.

= (0,217-0,035) Jo50" = 0:90;

7) ompefensiOT MHHMMANBLHYIO TeMNepaTypy TpyHTa non



OOpOXHOMK OAexAoH lMpenrapurensbHo BHIYACAR -

JOT OTHOLIEeHH

e min (o) *

0
Ry - D21 g qp,

Rog(man) 2,32

3ateM no nHoMorpamme (cMm.puc.8) ycTanaBIMBalOT HC-
KOMYI0 TemmepaTypy rpyHTa. Bea yuera macconepeHoca
pacyeT NMpOBOASAT B 3aBUCHMOCTH OT R‘,g/f?,,,(m“)= 0,12 M nu
"-3/« = 0,28. Mpa sTHx 3HaAYEeHHAX Gmin(o)/a"m = 0,74.
Torna B, = 0,74°17,5 = 13°C.

C yueTOM MaccolepeHOCa pacyeT NpPOBOAAT B 3aBUCH-
MOCTH OT R,,/Rq(,,m,: 0,12 u L,M = 0,3. IIpn »tux 3Ha-
yennax Ono/@rewc 0.68. Torna 0., = 0,68-17,5 =
=11,9°C;

8) maxomar napamerp C, Bxonswmit B pacyer rayGu-
Hbl HpoMmep3anus. [IpenpapATEeNBHO BBLIYHCASIOT OTHOUIEHHEe
Q‘ﬁp/ﬂm‘"@, . Ana rpyara 6e3 yyeTa MaccomepeHoca Nnouay —
gaoT

Srotp . 01 _ g g0s.
8 minto) 13
[na rpyHTa Cc y4eToM MaccollepeHoca
Snoip 0L _ g g8,
emin(o) 11;9

Torpa npa 0,..04;,,/0,“;“(0)= 0,008 u hlh,= 1 mo somorpam-
me puc.8 C = 0,98; ,

1 [ L]

9) naxonat napamerpnt A, ,8.. uw A, B, 5 sxona-
wee B pacyer rnyGuHLI npoMeps3ansdg. Vckombie mapamert-
pHl ycTaHaplIHBAIOT NO HOMOrpamMMaM prc.10 . Bes
yieTa MacconepeHoca pacyeT NpoBOAST B 3aBHCHMOCTH OT
R,,’/Roq(mu) =012 1 im = O,2§. Mpnr sTuX 3HaweHH -
ax A= 0,77, By =122, AL, =08,  B,=28.

C y4eTOM MAacCCONepeHOca pacyeT MNPOBOAAT B 3aBHCU-
MOCTH OT RW/FW("J 0,12 H| igm = 0.,3. Mpu sTHX
snavenmsx A' "= 0,7, B =186, A, =0,76, B, =

P np np P
= 1,8;

10) Boigucasior no ¢opmyne (42) raySumy rnpomep3a-

HUg OAa rpyara 6e3 yueT& MaccCornepeHoca
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hop=0,86-0,76-0,98 [0,77-2,2+2,8 (1-35%) (0,8-2,6-0,77%
x2,2)] -1,73 = 2,31 m,

C Yyu4eTOM MaccoliepeHoca 38
hne=0,86-0,76-0,08[0,7 -1,6+2,8(1~735 ) (0,76°1,8-0,7x
x1,6)] 1,81 = 1,59 m.

Onpeaenente NAOTHOCTH-BASXHOCTH 1 NY4eHHs TFpyHTa

HMcxonousle naunus e, [lopora npoxonur no TeppHTO-
puu Mockosckoi#t o6n. KOHCTPYKUKS AOPONKHON OHEX A BI:
HeMeHTOBeTOHHOE MOKphITiHe 24 cMm, OCHOBaHHe 18cM  Ha
necka, obpaboransoro 12% uemesnTa, MOPO303 ALK T H bl
cnoi rtonummuoik 50 cM H3 KOHAHUMOHHOTO necka. I'pyuqt
3eMIIgHOTO NOJIOTHE ~ JlelKdif NBUIEeBATHII CYITIHHOK C Xa-
PAKTEPHCTHKAMH: YKC/IO MIACTHYHOCTH 8, BIAKHOCTE HA
rpaHMUe packaThiBaHug 17%, onTHManbHag BIaXHOCTE 16%,
papbonbliasg MWIOTHOCTL CKellera TPYHTA, YCTAHOBIEHHAad
MEeTONOM CTaHAapTHOIrO YIMIOTHeHHd, 1790 kr/M3, xoad-
duumeHT ynanoTHeHua rpyura 0,98, naorTHOCTB 7a¢THI
rpyura 2680 xr/m3. T'pyrTOBLIE BOAB 3anerawT Ha Iy -
6uHe, NPH KOTOPOH BNAXHOCTL TPYHTA Nepel NpoMep3aHy-
eM paBH& NOJIHOH KalHNIAPHOH B/IArOEeMKOCTH; B JI€ETHHH
nepHon BIA&XHOCTH P&BHA ONTHMANLHOI.

Ilo tabn.12
GA.MP=-0,3°C; 6, =-0,5°C; 85 =-1°C; W,qm) = 12,5%;

Wy 5y = 11%.

O XapakTepy TeMIepaTypHOTO INONd 3€MISHOro IONoT-
Ha 3¥Ma NEeNHTCHd Ha TPH NepHodAa: B NepBblil Jerkdit mbl-—
neBaTwlii CyrJIMHOK NpoMmep3aeT B TedyeHme 70 cyr mo ray-
Gunet 1,92 M oT Bepxa noxpmiTua npu Z o EZg= 0,1 M H
B~ Ry = 0,07 Mm; BO BTOpO!i, NPOAONXET €N BLHOCTHIO
20 cyr, coxpangerca NOCTOSHHaAd TemilepaTrypa Ha OOHOK K
TOi xe rnybune npu £,-2Zg =0,8mM u F,-3Z; =0,21 M,
BO BpeMs TpeThero mepuofla I'PyHT OCT&ETCA B Mep3JIOM
COCTOAHHH, HO Temlieparypa ero nosniuaercd. Ilocnennus
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nepuon mnponoaxaercd 15 cyTr npu 2o~ 5 = 1,4M n
2o ~EZ5 T 1 M.
Ona nepsoro mepnofa 3MMHl ONpPeNeNsiOT TpaddeHT He-
saMepalleil IeHO4YHO# Boanl nmo ¢opmynam (47) u (48).

(@(O,IG-O,II )- & §0,125—0,lll) - 3,38,

0,10
“ Co,01) 0,102,38.0,98.1790
Juyo= 3,38(0,125-0,11) = 0’073’353.1000 = 2,97.

Ha nyyeHHe jerkoro nbu1eBaTOrO CYIVIMHK& OKA3biBa -
eT BIUsSHHe NOpOXHAad ONexNa, Harpy3ka OT KOTOpoit co-
crapnsger P = 17,2 r[la. [Ilprn aro#t Harpyske no ¢opmy-
ne (50) pewalor dyHkmMiO HATpPy3K# Ha TpPyHT. B paauer
BpoasT Koappuuuenr Q.= 0,48 u3a rtabcn.13:

- 1- 17,2, _
{p)= 1-0,48 B¢ (1+ 0.8 0,79.

n=

[Mo rpaduxy puc.l16 ycTaHaBnupaloT KO3¢PHUHEHT NydYeH U §
JIerkoro nb1eBaToro CYIVIHHKA K.-.gq = 0,88-10‘8M/c b
no ¢opmyne (49) BLIYMCNAIOT HHTEHCHBHOCTEH My4YEHHS BO-
NOHACHILEHHOI'O TpyHTa

{nye= 0,88-10-8.2,97-0,79 = 2,08-10~8m/c.

YcTaHaBIupalT Iy4YeHHe BONOHACBLILEHHOTO TpyHTa 3a
IlepBblil [IEPHON 3HMDI:

Boge™ 2,06-10-8.70-24-60-60 = 0,13 wm.

[na nepexona OT Ny4YeHHs BONOHACHIUWEHHOrO TpPYHT a
K TPYHTY C BIAXHOCTbLIO Mepeld NpoMep3aHHeM, paBHO#’
MOJIHOH KaNW/LIApHOH BIaTOeMKOCTH, ompedensaioT no ¢op -
myne (52) nonpaBoumnblii KOshHIHEHT.

HOna sToro npensapuTeNbHO BLIYHCHAIOT N0 ¢opMylie
(19) monmyio BnaroeMkKocTh, a 3aTeM M NOJHYIO KalWuisSp-
HyI0 BIAaroeMKOcTb IpyHTa:

W om (2690-0,98-1790)-1000
nb 0,98-1790-2690
W= 0,198-0,03 = 0,168,

TOroa

= 0,198,



‘- (Q,JGB—(LlGO)[ _{0,198-0,168)-0,88- 1790-1 ] - 0.133
¥ \(Q,188-., 160 1,09-1000-0,13 e
Mocne 310ru BhMKCALSIOT IO dopmyne (51) ang nepeo-
r'o nMepuoila 3HMLl IIyYyeHHe NerkKkoro nwbieBaTOO CyTrHNndHH -
KA Npy dakTH4eCckOfi BIAKHOCTH IpyHTa nepell 1npoMepla-
HHONL
hnge= 0,130,133 = 0,017 m.

AHAMOC.dYHbie pACYCeTbLI UPOBOAYT Uit BTOPOro M TpeThb
eroc n GPHOHOB 3UMLI, OT/IIHYHEe TONIbLKO p TOM, 4YTO BelX -
HULY  {pyy  YCT2HABAUBAIOT C YYETOM peca MAp3JIoro
FpyHTa TOMIWUNOK 1 M, a upH onpenenennu KoadduuneHTa

Kv . BuUIpaKeHHe B KpanpaTHbiX CKODKax (PHHHMAIOT pap—
HbIM e/ldiile, TAK KAaK B 3TOM cjiydae HOpbl IpyiltTa non-
HOCTBLIO 3anoineds! NLOOM U HesaMepaueil poAOii. Npu

sTom B dopmyay (47) BKIOYAWT WIOTHOCTHL CKelneTa pyh-
TA C Y4ETOM ero pasyriloTHEeHHd B NepBblit Nepuon 3UMBL.

[To naHHbiM pacdeTOB NyyeHHE JIETKOTr0 NLUIEBATOTO
cyriunKka npu QaKkTHYeckoil BIAAXHOCTH TpPyHTa nepen npo-
Mep3aHHeM cocTaBngeT Bo pTopoit nepwon 0,001 M, a 8
TpeTuit mepuon - menee 0,001 m.

CyMMHpYys S3TH 3HAYeHHs, NOMYyvaloT NyYeHHe 3a 3HMY,
paesuoe 0,018 M, 3areM mwuiuucnaor o ¢opmyne (53)
K0o3bPuuHeHT YMIOTHEHUd CpPyHTA B KOHHEe 3UMbLl, a IO
popmyne (54) BnaxHocTL nocne OTTAHBAHEA :

K, = 0(39218 ~ 0,96,

1+ —"“—‘—-1

W =Q§90-Q96-1790)'1000

pacy  1,08-0,96-1790-2650

IMocne aToro ycrahnapnupalor MO HOMOTrpamme pxuc.17
MHHUMANbLHOEe 3Ha4YeHHe KoshbuuMeHTa YNMIOTHEHHd TpyHTa
BECHOI, KOTOpPOe MOXHO OXHAATH MPH MHOTOKPaATHOM HpPO—-
MEep3aHHH~OTTauBaHHU B Yy JIOBHSX, KOT'Aa HE MPOHCXOAHT
ycanxa rpyura. OHa pasna 0,95. 3aTeM no HOMOT paMme

puc.18 onpeadensioT, JTO h‘mi/hnw'—" (4,9, oTkyna

+0,08-0,4-0,17 = 0,198,
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homg= 0,9.0,018 = 0,016 wm.
fTpu aToit ocanke BuiuMcnsawT mo ¢opmyne (56) kosp-
GUINEeHT YyMIOTHeHUd TPyHTa BECHOM

_ 8,96 _
Kg = ————'—’——1 0.016 = 0,97.
T 1 +0,018

Ona nonyyeHus MIIOTHOCTH CPyHTA B JeTHMH NepHo R
MpeABapUTeNbHO BuIYMCHAT 1Mo dopmyne (57) mraxuHOCTb
B BEeCeHHUH Iepuon

(2690-0,97-1790) 1000

Ws = 0,97-1790-2690 = 0,204.

BrnaxHocTh, BblYHcCIesHas no ¢opmyne (57),60nbme,
yeM BolYHCIeHHas no ¢opmyne (54), mosToMy B KauecT -
Be pacyeTHO! IPHMHMMAIOT BIaXHOCTb, paBHylo 20,4%.

3arem no dopmyne (59) onpemensior OTHOCHTE/NbHY 10
ycanky rpyHTa letoM. B pacueT pknio4aloT KoshduumeHT

nuHeliHO# ycaldku TpyHTa Qg = 0,3.

1+0,3-0,16
=1 Yo U, 10
by =1-770.3-0,204 0,01.
[lonctaBuB aTy Benuuuny ycankum B ¢opmyny (58), mo-
ny4aioT KOSGQHUHEHT YMIOTHEHHS T'pPyHTA JIeTOM !

987
K 1-0,01 0,98.

OnpeaeneHHe HHTEHCHBHOCTH MPOCAYHBAHHA  BOAB
yepes NPEHHPYVIQULYIO MPOCAOAKY B  HHKENEKAUWHA rpyHT

Mcxonubsle mavHble, [lopora ¢ AByXCKaATHHIM NOHe-
pedHBM HpoduieM ¥ YKpelgHHBIMM OGOYHHAMH NPOXOM H T
B Mockoeckoit o6n. Hlnpuna nmonopunul nmpoeaxel HacTH
noC Kpaepas I[0j10Ca, HMelmas Ty e KOHCTPYKUHIO 1O -
POXHON npexnanl, cocTasisgeT 4 M, wHpHHaA OCOYHHBI Gea
KpaeBo#i mosiocst 2 M. [lpeHHpyomyIo NpPOCHOKKY HaMedYeHO
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YCTPOHTH HA BCI WHPHUHY 3EMISIHOT'O HOJOTHA IMOA ACPOXK-
oW oaexaoi, UHTEeHCHBHOCTEL BIIMTHIBAHHMA BOABI B O —
CnoliKy OT aTMOochepHbIx Oca[AKOB, BLITANJAIOUIMX HA 10 -
BGPXHOCTEL npoeaxeit uacrty, 0,2 a/ (cyT-m2); uHTencus -
HOCTb AMUTHLIBAHMA HA y4YacTkKe OBOYHHIL 1 n/(cy'r.M2).

B kavecrpe npocnoiixu 6yner HCnoJb3oBaH OuaAmM Mac-
coit 0,4 kr/m3, yknansipaemeiit non Harpyakoit 120 xlla.
Ilpu sTux ycnoBusix To/jimiKHa OuaAuMa cocrtasngaet 1,8 MM
(cMm.Tabn.2), xosdpbdunment dunbTpauvu p nomepeyHoM (B
IIIOCKOCTH XojicTa) Hanpasiennu - 60 mMm/cyrT.

INonepeunriit yxnou uapocnoiku 20%e, BLII K MNOJOT -
HHLL H& OTKOC 1 M. 3eminsaHoe HONOTHO, HA KOTOpPOe HAMe-
YEHO YKIafhBaTh HPOCIOiKy, 6ydeT BO3BOMUTBLCS U3 ner-
KOTD [bUIEBATOTO CyIrnuHKa C KosdduuueHTOM GMiIbTpallny
18-10-4 m/cyr.

Ons ycraHOBIeHUS HCKOMLIX BellMYUH pa3obemem none-
peuHblil UpoduiAn Tpocnoiikk (cM.puc.2)Ha WECTh YHYACTKOB
ananoit 4€ = 1 M. 1-# yyacTOK pacnonoxeH NON ROPOX —
HOM olexaoit y ocHu mpoeswxein uactu. [lug atoro yuacrtka

Yoo 0.2 n/feyr-m?d, b, =86 wm.

ITo ¢opmyne (30) uHTEeHCHMBHOCTHL NpPOCAYMBAHHS BO I bl

yepe3 NpoOCHOHKY B I'DYHT Ha 1-M ydacTke

093.18..0-%
Gopih” (0.45-0.02*‘(13“) 69 0'24_;8 i0 =0,0086 n/(cyr-M2),
llo dopmyne (82) MHTEHCHBHOCTBH CTOKA BOABI MO 6H -
auMy ¢ 1-T0 yyactka
Yoy~ (0,2-0,008)-1.1 = 0,194 a/cyr.
llo dopmyne (81) MHTEHCHBHOCTHL NOCTYMNEeHHs BONLL B
MPOC/IORKY Ha 2-M yyacTke
0,194
= —_—t———— ~ . 2
qn.g(z 012+ l,] 0,394 n/ ((AYT M )
Mo dopmyne (30) wHTEHCHBHOCTH NPOCAYMBAHHKS BO A bi
Yyepe3 NpPOCIIOAKY B I'pyHT Ha 2-M_yuacTkKe

. 4.18-10~4
Grpte5 (0,45-0,02 ~ ‘é—)\/so 0'3945 18:10 =0,007 n/(cyrem?),
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Mo dopmyne (32) murencuemocTs croxa BOABI MO SHARMY
coO 2-T'0 yyacTka
%eriay=(0,394-0,007)+1+1=0,387 a1/ cyr.

Ananoruuno st 8-ro yuactka 466=0,587 n/(cyr-m2),
Gnpey=0,007 n/(cyT'M‘?) + $er3) =0,58 n/cyT, mim 4-ro ywacT x a
s 078 a/{cyrm2), Gnpey =0,004 1/ (cyT:™?) Gerey =0,776/cyr;
nna 5-ro yuacTka §.gs=1,776 n/(CyT°M2),q"P(5) =0, Ger(s) =
=1,776 n/cyr; An 8-To yuactka Gu()=2,776 a/(cyrm?),
Gupte) = 05 gere) =2776n/cyr.
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