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YK 625 731.1.001.2:626.872.1

METOAVNYECKHUE PEKOMEHIOAUWU IO MPOEKTUPO -
BAHUID OINITUMAJIBHBLIX KOHCTPYKUUN 3EMJIAHOTO
[MTOJIOTHA ABTOMOBW/IBbHEBIX O0OPOI’ HA OCHOBE

METOLAOB PETYJIUPOBAHVA BOIOHO-TEIIJIOBOI'O PE-
KHUMA. Cowaoopuun. M,, 1983.

Onrcanbl cnocobpl peryliupopasisg BOOHO-TEIUIOBOT'O pe-
XHEMAa 3eMJIgHOI'O MOJIOTHA: [IPOEKTHPOBaAHHE ¥ YCTPOUCTBO
MOPO303allUTHBIX CJ/I0OeB K3 HEeKOHAMUMOHHLIX IeCKOB, Tel-
JTIOU30JIqUIIHOHHBIX C/10eB, [APeHUPYIIHUX, APMUDPYKOUIHX, Ka -
UG PONPEePRIBAIOIUNX U TUOPOHU3ONUPYOIIUX IIPOCIIOeK.

Manoxensr TpeboBanug K NPOEKTHPOBAHMIO ONTHMAIL -
HbIX KOHCTDPYKLUHH# 3eMIIgHOI'O [OJIOTHA H3 YCJIOBHa Obecne-
YeHHUd MNPOYHOCTH M MOPO3OYCTOHUYHBOCTH MNOPOXKHOH OOEX-
Obl B palloHaX C Ce30HHLIM IMNMpoMep3aHHeM TIPYHTOB.

Tabn.3, puc.2.

© TocynapcTBeHHbll BCeCO3HLIH NOPOXHLIM
HayYHO-MCC/leloBaTe/IbCKMit HHCTHTYT, 1983



YIAK 625.731.1.001.2:626.872.]

[ Ipeauciiorue

OnHa B3 OCHOBHBIX 3alad OOPOXKHOINO CTpPCUTenLCTBa —
CHHXKeHUue o0bbeMa 3eMiisgHbiXx paboT HaA ocHOBe pa3pabor -
KM ONTHMAJILHOW KOHCTPYKIMY IeMJIgHOI'O NnojioTHa, Ha -~
crogmue “Meronnyeckne pekOMeHOalUMH” NpeaHasHade H bl
Olld pelleHdd 3TOH 3ana4Yd AyTeM IMIPpHMeHeHHd DA3NHYHbIX
HAXXKeHepHbIX MEpPONpPHATRU [0 pPeryJUpOBaAHXIC BOOHO-TeIl ~
JJOBOTO pexuMa 3eMNgHoro mnonotrHa. OHuH paspaboT a H bi
nng paifioHOB C CEe30HHBIM [IpoMep3alHueM I'PYHTOB BO [l u
Il nopoxHoO-xnNUMAaATUHYECKHX 30HAax.

[[pH HpOoekTHPOBAHUH 3EMIISHOI'O MHOJIOTHA HeOOXOAU MO
Hapsaiy ¢ HAaCTOdIHM H3AAHHEeM HCNoOAbL30BATHL "Metoam -
JeCKHe peKOMeHOaluuM I10 pacyeTy BOOHO-TeIlIOBOTO pexH-
Mé& Mg padpaboTKH ONTHUMANILHOK KOHCTPYKUHU 3eMIdHOT'O
nojioTHa aBToMobunpabix aopor” (Cowasaopuun M., 1983).

B nacToamux “MeToluuyecKHx peKOMeHOauugx” pac -
CMOTpPEeHbl BONPOCHI NPOEKTHPOBAHUA MOPO303aUIUTHLIX CJIO~
€B U3 HeKOHAMUHOHHBLIX MeCKOB, TEeINOH30NAUHOHHLIX ClO-~
eB K3. [eHonnacta, craponopbetroHa Ha umebre H3 OTXOOOB
XKECTKHX IeHOIJ1aCTOB ¥ ApPYyrdMX MaTepHaljop, KalWuigpo -
[1pephIBAKIIHX, APEHHUDPYIOUHNX H ApMHDPYIOWHX TIPOCIIOEK U3
HETKAHLIX CHUHTETHHYECKMX MaTepuallop, TUAPOUIOIUPYIOUIHX
NPOC/IOEK H3 MONMH3THISCHOBOH MIeHKH, CcTabUIH3HPOBAHHOH
caxep, H3 U30714, @ TAKXEe H3 HeTKAaHbLIX CHHTeTH4YeC KU X
MaTepuanon, obpadorannuix GurymoMm. HasnoxeHnn Tpedora-
HM9d K NPOEeKTHPOBAHHIO ONTHMANBHBIX KOHCTPYKUHH 3eMid-
HOT'O INOJIOThAa O ycjopui obecnedenusdgd NPOYHOCTH H MO -
PO3OYCTOHYMBOCTH AOPOKHOH odexxAbl, NpHBEedeHbl NpUMe -
DLl pacyHeTaA.

Habnwonenuss Ha AOpOrax NOKa3aliy, 4YTO MNPHUMEHEe H H e
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VIOIOMAHYTHEIX MEDPOTIPHATHH IO perynaHpOBaHHO BOOHO-TEIl -~

TOBOTO peXxHMa IO03BONdeT CHH3UTHL 0OBbeM 3eMIISIHEIX pa-

60T B pelaviabTaTe YMEHLUIEHHd BbICOTH HACHKIX U 6naro-

napd HMCOo/Jb30BAHUID MECTHBIX HeKOHOMUHMOHHBIX MNEeCKOB

ang ycTpojicTBa MOPO303A4AlIMTHBIX Cloen 0e3 CHUXEe H U 4

NPOYHOCTH H MOPOIOYCTOUUYHBOCTH NOPOXHOH OOexNnbl HO

CPaBHEHHI0 C KOHCTPYKUHSMH C TpPaA&AMUMOHHLIM pPEUIeHH e M

3eMJIgHOFO INOoJI0OTHA, OTO, B CBOK OyYepedb, NO3BONAET
YMEHbIIHTL CTOMMOCTB CTPOHTEALCTBA, CHHUH3UTHL TPYOOBLIE
3aTpaThl, O0eCnevYnuTh 2KOHOMHUIO TOMNHUBHO~3HEepreTHYeCKHUX
pecypcoB. KpomMe TOI'O, pekKOMeHOAyeMble MepOnNpUaTHd 0

peryiupoBaAHUI0 BOOHO-TEINNIOBOI'O peXxHMa IO3BOJMFdIOT 1YY~
e COXPAHHT.- DOBHOCTHL MOKPBLITHY M TEeM caMbiM CHH3HUTh
cefecTONMOCTL NEepPEeBO3KH I'py30B, NOBLICUTL 6Oeadnac -

HOCTb H KOM}POpTaCelbLHOCTh OBHXEHHY.

"Meroouyeckue pekoMeHpauuun” paapaboransl B Coo3-
OOpPHUM KaHO.TexH.Hayk B.UN.PyBuHCKHEM C yyacTtHeM KaH -~
Aunatop TexHudeckKkuXx Hayk M. Adylwenanunepa u [0.A.Huxko-
HOpoBa, MHxeHepop B.U.3ybkosoit u C.B.Hepuaena.

Bce saMeyaHuda U noxenaHdHug no padborTe MNPocCHM HA -

npaendTe 00 anpecy: 143800, Mocxkxonckag obn.,, banany -
xa-6, Con300pHUH.



. O6ultie NOJOXKEeHUs

1.1. Hactoquime “MeToAuyeckue pekoMeHOANUHH" nped-
Ha3dHayeHb! ANd NPUMEHEeHNs NpPKR NMPOeKTHPOBAHUH a4BTOMO-~
OHNBHLIX AOpPOr’ B pafioHaX C CEe30HHBIM NMpoMepa3aHuem
rpyitTos Bo [l u lll HOpOXHO~-KINMATHYECKHKX 30HAX.

1.2. PazpabGoTky KOHCTpPYKUHH 3eMIAHOr'O MOMOTHA Clle-
OyeT HAQYHUHATHL C YCTAHOBJEHHA BBICOTHI HACLINH MAH IOy-
OUHbI BbIEMKH MO YCIOBHAM pelibeda MeCTHOCTH, 3acCTpoi-
K¥ TEpPppHTOPHUH, HEeHHOCTH CeJIbCKOXO3dMCTBEHHBIX 3eMellb

M ofbecrneyenng cHeroHesaHocumocTH noporu,. [Ip® ycra -
HOBNEHHLIX BLICOTE HACBINY MM I'yOHHe BhieMKH HeObXoau MO

ornpefelInTL THII YBJMaXHeHUd 3eMIIdHOTI'O IIOJIOTHA COrrJ1aCHO

"MeToanyeckuM pexoMeHAaHdM NO pacyeTy BOAHO-~TENl -
JIOBOTO pexuMa Ong pa3padoTKH ONTHMANLBHOHK KOHCTPYK -
UMY 3eMJIGHOTO [oNoTHa apToMobunbHbix aopor” {(Cowz -
nopaun., M., 1983). 3arem HYxHO paspaforarp BaApHaAHTHI
MEepPOINpUETHHA MO peryAUpPOBAHHIO BOOAHO-TENJIOBOTO pPEeXH -
Ma, HCXONd H3 THIA YBIAXHEeHHUd 3eMJAHOTO NOJIOTHA C
YYeTOM T'PYHTOBO-THAPONOTHYECKHX H KIHUMATHYECKHX™ yC—
NOBUH, penbed@a MeCTHOCTH, HaNHUYHA NOpPOXHO-CTPOUTOIb-
HbIX MAaTepHAaJIOB H IJIIaHHPYEeMBIX TeMNOB CTpPOHTEe/lLCTBA.
1.3. MeponpuarTiga no per‘ynggoaaﬂmo BOLHO-~TeN/IOBO -~
I'C peXHMa 3eMIIFHOIO II0JI0THAa NIpeAyCMarpHBaIOT pas -
JIAYHBIE pelleHHd 10 3alIMTe 3IeMJIFGHOTO IOJIOTHAa B NpOo -
nrecce CTpOHTeNbLCTBaA: OTBOA BOABI C ODOYHH H HX YKpel-
JeHune, OCYIUeHHEe pa3felIUTelIbHOH INOJIOCHI H I[IONOChl OT -
BOla, YyCTPOHCTBO BEepXHeH 4acCTH 3&eMIFHOI'O MNOJIOTHa H3
HENNYYUHHUCTHIX WIH CcnaboONydUHHUCTHIX T'PYHTOB, YCTPOHUCTBO
MOPO303allUTHLIX ClZI0eB, B TOM YHCJe H3 HEeKOHAHUHOHHBIX
neckopB (mecyanbix TPYHTOB); YCTPOACTBO TCIIOMIOINSALHOH-

X

oApOOHO STH MEPONPUATHS OIHC AH bl B KHHTDE
B.U.Pyepuhcxoro NTEMAadbHbIe KOHCTPYKUUH IeMNIFgHOTI O

nonorna®, M.: Tpaucnopr, 1982,
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HbIX CHOeB, APCHUPYIOUHNX Cloep K ApeHaxefl Menkoro sa-
TOXKEeHHUd, OpeHaxeH OANng NMOHHXEeHHd YPOEBHd I'DYHTOBBIX
BOA, apMHUpPYKOILIKX, OPEHHUPYKIHX, KaNIWIIJpOonpepbiBaKIINX
¥ THAPOHU3ONUPYIIIKX NPOCHOeK; YyIydlieHHe 3epHOBOI'O CO-
cTaBa TPYHTOB H 00paboTKy HX BAXKYIIHM, & TakKXe [HOBbl-
lleHHe BLICOTBI HACBHIIH MO CpaBHEHHIO C BBRICOTOH, 3anpo-
eKTHPOBAHHOH IO YCNOBHAM penspedd MEeCTHOCTH H CHero-
HEe3aHOCHMOCTH [HOpPOTH,

1.4. llp¥ pPLIOpaHHBLIX MEpPONPHATHAX IO PEryliupoBaHHIO
BOOAHO-TEINIOBOI'Q peXHMa 3eMJISHOI'O IOJICTHA HYXHO 3a-
NPOEeKTHPOBATh KOHCTPYKUHIO AOPOXHON oaexnani. dng aro-
ro cliedyeT pPACCYHTATH TOJJNUMHY HOOPOXHOH O0exObl H a
3eMNISHOM IIOJIOTHEe, IUIOTHOCTB KOTOpOi paBHa TpebyemMmol
NMJIOTHOCTH NPH NOCTpPOHKe NOPOTH, a BIa}XHOCTHL -— IOJIHOH
KaAMHNIApHOK B/IArrOeMKOCTH IIpH 3TOK INNIOTHOCTH TPYHT Aa.
Pacyer HNOpOXHON odex/[bl HAa HPOYHOCTBL clledyeT IIPOBO -
AUTH cOMNIacHO "HMHCTPYKUIHME MO NPOeKTHPOBAHKIO AOPOX -
HbiX odexn HexecTkoro rtena” BCH 46-72 (M.: Tpar -
criopt, 1973) Ilpx aTOM B pacueT HYXHO BKIIOYUTEL NpPOY-
HOCTHBEIE H OePOpPMATHBHBIE XaApPAKTEePpHCTHKK TI'DYHTA&, COOT-
BETCTBYIOUIHe YKA38HHBIM 3HaAYeHHdM ero NJIOTHOCTH M
BIIQXHOCTH.

[Ipy Takolf KOHCTPYKUHMH OOPOXKHONI OHexAbl cliedyeT yC-
TAHOBHTL 3HAYEHHS NMIOTHOCTU-BIKHOCTH ¥ IIYy4YeHHS I'DYH-
Ta, KOTOpbie OHY OYyAyT ¥MMeTh B pacuyeTsHoMm roay (rT.e.
pacyeTHbIe 3HAYEHKH MMIIOTHOCTH~BIAXHOCTH H NyYe H U «
rpyHTa). [IporHO3HPOEATH 3TH BEIMYMHBLI HeOOXxOoOAMMO B
COOTBeTCTBHHE ¢ "MeToOHYECKHMH peKOMeHNaUHIMK o
pacyeTy BOOHO~TENIOBOIO pexuMa Nng pa3paboOTKH OITH -
MaJIbHOH KOHCTPYKUHH 3eMJIGHOIO IOJIOTHa aBTOMODHIbL -
upix Aopor” (Corwozpopuuun. M., 1983) c yueToM BIHMAHH A
BhIOpAHHBIX MEDOIIPHSTUH 10 perynupoBaHHIO BOAHO-TEeINI0-
BOTO peXuMa cOoTrjacHo xactogmuMm “"MetonndyeckmMm pe -
koMeHnauuaMm”. [Ipn BenuduKHe NydYeHHd NOKDPBITHE He 00 -
ee OONYCTEMOH corviacHo HacTtodmuM “"MeTonoHduecKHM pe-
KOMEHOAUHAM”Y HYXHO YCTAHOBHUTL NPOYHOCTHBIE K Oedop -
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MATHBHbLIE XaPAKTepPHCTHKH I'DYHTA, COOTBETCTBYOUHE
ero pacyYeTHbIM 3HaAYeHYgM NJIOTHOCTH M BI&XHOCTH, H
YTOYHHTDL IIO IPOYHOCTH KOHCTPYKUHKIO OOPOXHOV ONe X A Hl.
[locne aToro cienyeT BHOBBL ONpedelMThL pacyeTHoOe Iny-
YeHHEe ¥ OUEHUTL MOPO3CYCTOHYIROCTEL AOPOXHOH OAexObl.

1.5, g cpaBHeHUY BAPHAHTOB KOHCTPYKIEHR MO MpH -
BeleHHBIM 3aTpartaM cleayeT MNPHHHMAaTh TOIAbLKO KOHCT -
DYKUHH 3eMJIGHOT'O HOAOTHA H NOPOXHBIX OHeXH, KOTOopble
yaoeneTpopsawT TpebOopaHHAM IO NPOYHOCTH M MOPO3OYyC -
TOHYHBOCTH.

B kxayecTpe ONTHUMANBLHOH XOHCTPYKUHH 3 eMIAdHOTO
[OJIOTHa& CledYCT NPHHEMATSL BAPHaHT ¢ MHHUMAIBHBIMHK 3a
CPOK CpaBrHeHUd IpYBEOEHHBIMHY 3aTpaTamMi, XOoTOophle Npel-
CTapIgoT Ccob0ol CyMMY NpXBedeHHBIX KaNUTalbHbIX BJIO -~
XeHHH B OOpPOKHOEe CTPOUTEeNnbCTBO, TPAHCIHOPTHLBIX pacxo-
AOB I. pacxoONoOpBR Ha 3KCHIyaTainyio OJOpOoTH.

2. IlpoekTnpoBaHHe H YCTPOHCTBO

MO0303alIHUTHbLIX CJaoeB U3 HEKOHAHUHOHHDIX NeCKOB
H TEINIOH30JAUHOHHBIX CJIOEB

2.1. [lpoekTupoBaTs, MOpPO30O3AIUTHLIE CJIOX CneAyeT
6e3 ydeTa ¥ C yyeTOM NYYEHHS MCIIONL3YEeMBbIX MaTepHa -
108, llpuMenuTenrHO K Taxolf cxemMme pas3nuyaloT KOHAHUHN-
OHHbBIEe M HEeKOHOUIKOHHLIe IIeCKH, coaepxauue MeHblUE
75% uacrun xpynaee 0,1 MM, Gonbwe 5% (no macce) 4ac-
THU Menbye 0,05 MM, EMewUHX x03PDUUKEHT PHALTPAU HH
npy Hanbonwnwell MIOTHOCTH IO MeTOAY CTAHAADPTHOTO YyI-
NOTHEHHUS HEXe 1 M/cyT.

TonmyHy MOpPO303AaMUTHOTO CNOS ¥3 HEeKOHAHUHOH H bl X
[IeCKOB NPOEKTHUDPYIOT TaK, 4yTOOhl obeclnedyyThL MOPOIOYC -~
TOAYHBOCTL AOPOXHOK odexanl (n.4.1) 6naropmaps 3aMeHe
[VIKHHCTHIX T'PYHTOB MeHee NYYHHUCTLIME HeKOHHAHUHOHHD] -
MH NecKaMu. BelrHuuHy Ny4YeHUd TIIHHMCTHIX T'PYHTOB U He-
KOHAMUHOHHBIX II€CKOB IMPOTHO3HpyIOT cornmacHo “Metonn -
YyeCKHM pexoOMeHAauuaM N[N0 pacyeTy BOOHO-TEIIOBOI'O pe-



MHMAa IIIg pa3paboTKd ONTHMAalbHON KOHCTPYKUHH 3eMid -
HO'O MOJIOTHa aBToMoOGunpHbBIX nopor” (Cowapopuupr. M.,
1983). Tonmmea MOpPO303AalUUTHOIO Cl/ios AOMXHa OLITH He
MeHee BeJIMYHUHBI, IIPH KOTOpPOK B nopax 3TOro ciiod MO-
XeT pasMeCTHTLCHd MocTyhnawulagd BO[la, He CHHXag NpoY -~
HOCTb HNOPOXHO# odexdnl (n.2.4).

B MoOpozo3aumHUTHBIX CIOSX M3 HEKOHAHUHMOHHLIX I[I<cCKOB
B BeCeHHHH NepHoa MOXeT [MUIHTellbHOe BpeMsda HAaxXOOHTbCH
BOMda, IO3TOMY IIPH pacyeTe OOPOXKHOHM OAeXAbl Ha IIPpOoY -
HOCTE HYXHO BBOAHTE NOHHXAKWHHA KO3QPUUHEeHT K 3Hade-
HUSIM TPOYHOCTHBIX H AEPOPMALMOHHBIX X&PAKTEepPHUCTHK Nec-
xa. B neppoM npHOMHXKEHHH BEIHYHHY 3TOTO KOIPPHUHEH -
T4 MOXHO npuHumaThk pasHo#t (,8.

B npoumecce crpoMTellbCcTBA H 3KCHNyaTalMH AOpOT'H
BO3MOXHO B3A&HMONPOHHMKHOBEHHE IVIMHHCTBLIX I'DYHTOB 3eM-
IGHOT'O IMOJIOTH& M NeCKOB MOPO303alUTHEOro cnosg. B cea-
31 C 3THM HeoOXOOHMO NpeAycMaTpHUBaATBH YTONUEHHE MO -
PO303aIKUTHOTIO cliogd Ha 5~15cM B 3aBHCHMOCTH OT BII&X-
HOCTH M IIJIOTHOCTH IVIKHHCTHIX I'PYHTOB H 3@pPHOBOI'O CO -
cTapa rpyHra (MeHblIee 3HauYeHHMe OTHOCHTCH K MelKo3ep-
HECTLIM IIecKaM ).

[lpr yknaoke MexAy NeCHYaHbIMM K IVIMHHCTHLIMH I'DYH -
TaMH IMPOCIOEK H3 HeTKAHBIX CHHTEeTHYEeCKHX MaTepHalon
3aWiesl [IeCKOB He INPOHCXOAHT K He TpebOyercg OOMNONI -
HHTEeNbHO YBEJIXYHUBATHL TOJNIKHY MOPO303AlIHTHOIO Cl0d.

Tonumury MOpPO303alUTHOTO CNOH ClelyeT pacCYHThl -
BaAaThb IO TpeM pacyYeTHLIM CXxeMaM B 3aBHCHMOCTH OT HC-
TOYHHKOB IMNOCTYIIZIeHHd BOALI B 3TOT CJIOH.

[lepBy10 cxeMy MNPHMEHHIOT IIPpH YBIAQXHEHUH IIeCKOB MO-
pO303AalIUTHOIO CJIOS1 TOJNBKC aTMOCcdepHBIMH OcCcAanKaMu;
BTOPYIO -~ HNPH NOCTYINNIEHHH B 3TOT CJIOM NOBEPXHOCTHEIX K
FPYHTOBBIX BOM, BEePXOBOAKH; TpPeTBLIO — MNPH TFOPH3OHTE
I'PYHTOBBIX BOA H BEPXOBOOKH BhIlle OTMETKH HH3a MOpPO-
303alIHTHOIO Clo4.

2.2. TonmuHy MOpPO3O3A&LIATHOI'O CJ/IOd onpelelisiloT IIO



nepBOH pacyeTHOH cxeMe B clelywoueM nopsaaxe., Braya-
ne 3a0aTcg TOJNUWYHCA MOPO303AaUIUTHOI'O Cl109 He MeHee
0,2M If IIpH 3TOH BelHHHHE ONpeldesidIoT CPefHIOK BJIaxX -
pocTh rnecka Wy, (nonu endHuusi) mepea ero npoMepaa -
HieM B pacUeTHbI¥ nepuon. PacuyeT nposoodaT no 9opmMy-—

ne
H '
(q:am (np-u)* Q‘LTM(HP”DG*'(QLTM(M + qﬂ’m(oﬁl)za'Hmn(onc!?‘%ﬂ& _al ]:
““""""’"‘"’"""""‘—"‘E“+"g—l——‘—‘_q, Yorrep)
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% onm ¥ )|
Ko Praxling (1)

t A
rae ‘};m(n o). %;Tk(np.u - NPHTOK BOABLI B MODPOIO3AlIHTHDIH
Pendft oT "aTMmocdepHbix Ocankop, BhIIANAIOWIKX Ha
IIOBEPXHOCTL NPOe3AKCH Ma&CTH, COOTBETCTBEHHO
B OCeHHHU NepHOOd BHaroHaxkolneHusy + 4acThL 38—

Mbl OO YCTOHUHBOT'O HpOMEp%&HHH I‘pyé{Ta H B
MepHol 3MMHHUX OTTenene#, MY pya 1 M< noporu;

i [H s
Garm (06) , FaTm(08) ~ HEHTOK BOAbl B MOPO303ALIHUT H bl i

CNOW OT aTMOCPepHbLIX OCcAaNKOB, BLINANAIO Ul ¥ X

HA& NOBERXHOCTHL ODOYHH,H OT CTOXA& BOOLI C
NMPoe3KENn YacTH Ha OOOYUHY COOTBETCTBEHHO B
OCeHHHMH IepHoa BIAaroHakoOIlJieHHd + 4YacThk 3 -
Mbl A0 YCTOHYHBOI'O NpoMep3aHud I'DYHTE& H B

Mepuoad 3UMHHUX OTTenened, m3 na 1 M2 pnoporu;

0 - wuHpHHE npoe3Xeit 4aACTH, M;
Q - WHpUHA OOOYUHLI, M;

Hee @) ¥OJINUECTBO BOALI, HCHIapgrouencd U3 MOopo303auiy
WWRY HOro crnos uepe3 OTKOCKI 3eMISHOO MNOHoTHA B

OCeHHHH INepHON BJIA'OHAKOIIEHHd + 4YacThb 23U ME]
A0 yCTORYHBOI'O NpOMep3aHud IpyHTa, M° Ha IM‘2
OTKOCA;

Ouy ~IPOTSXEHHOCTb MODO3O3AWHTHOIO CIIOS MO BBICOTE
OTKOCa 3€MIITHOr'O MOJIOTHA, M;

(};Tntp)“DTTOK BOOLI U3 M()pO:BOSaLkLHTHOI‘O Cli0fd B HUXelle -
KAuMi TIIHHUACTHI I'PYHT \CcpefHep3BeUleHHOe 3Ha -
YeHHe 0 WHPHHE 3eMJIdHOrO NOJMOTHA! B OCeHHuI:
Nepuon praroHaxKonZeHdd + yacThb 3HMb! Q0 [1PO=~

MEDP3aHNS NEeCKa YIOMIHYTOro cios, M3 Ha 1 M4
OOPOT'H

g ~ TUIOTHOCTB BOAHI, K/ M°



Pma,— HaHOOIbWASR VIOTHOCTH CKelleTa NecKa MpH ONTH -
MalIbHOH BJIaXXHOCTH, yCTaHOBJICHHAd MO MeTOA y
CTAHAAPTHOIO YH/IOTHEeHUs, KI'/MS:

Ko = TpebyeMblil HOPMATHBHBIH KO3GGUUHEHT yINIOTHeHUM
necka, feapasMepHadqd BelHyHHA;

hy- TOMUHMHA MOPO303AaWMTHOrO CJIOS H3 Necka, M;
iy

Wonr—oOnTuManpiast BIaXHOCTBL INecka, AONH enUHMULI.

tlpy aTOM BenuuyHHA BIAXHOCTH, BBIYMCIEeHHAag no Gop-
Myde (1), He OOMKHAa MNpeBbLIIATL ONpefe. eHHbIX 3Haye -
HHI, 4 UMEHHO IIpH hugé%pm/(ﬁgg) BenuunHa W

wy < WKG ;
HDH h’“é > qcp(n)/(ﬁsg) Be/JAUYHHA WM5$ Wmﬁ“‘}tp(n)(wns“‘ak&)/gfsﬂhg)l

rae Qo (n) - CcpenHeapHpMeTHHYeCKOe 3HauyeHHe ylellb -
HLIX ABMXYIUMX CHI MeHuckoB, rlla, nmecka mMoposozalluT -
Horo crnog, § - yckopeHHe cpoboOHOTO mnaneHud, M/C2,
W,.g ~ nonHas KalulIdpHas BlAaroeMKOCTh Ilecka, MOONH
elMHUULI, W - [ONHAas BIAalrOeMKOCTh Hecka, [DOJIH eln-
HHUDBL.

IHaveHHa W,p ¥ W  ycTaHnaenupalOT NpH TpebyeM oM
HCDMATHBHON MIOTHOCTH Iecka. BeMMIRHBI Gurmng Farm (npy) s
Darm (05 Farmosh Hucntony 1 Gorr (rp) C/1EAYET BBIYHCAATHL COTJlaC -
HO "MeToaiuyecKkyM peKOMeHOalUuaM IO pacuery BOOHO ~
TeIViOBOT'0 pexumMa iilg paspaboTKH ONTHMAJIBLHOH KOHCT -
PYKUUH 3eMIIJHOT'O MONOTHa aBTOMOOHILHBIX AOpor”.

JHAYEHHd YOeNbHbIX OBMXYIHX CHI MEHHCKOB IIeCKa
VCTAHARIUBAIOT 2KCHIepHMEeHTAal/llbHO WY NPHHHAMAIOT DAaBHDE
MU TAOMHUYHBIM BeJIWYHHAM, [IpUBEeAeHHbBIM B YKA3 AHHBLBLIX
sbitie “MeTroanyeckux pekomenpaudax”. [lpu sToMm cie -
lyeT HMeTL B BHOY, 4YTO BeJlH4YUHA qr:p(n)/(f"sﬁ) PABHA
CpeflHeill BLICOTE KANUNNYPHOIO NMOOAHATHA BOAbI B NeCKe, M

Hna mMoposozawMTHOrO cliodg, ycTpauBaeMor'0 TOJNBKO b
npefaenax npoes3xeid yactu ¢ TpydbdaTbIMH ApeHaMH 1O A

xpaeBhIMH nonocamu, pacuetr no ¢opmyne (1) nmposonar
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npy @ =0 ¥ 5,,.}== O. B pacuer nononHuTenrHoO BBOOST
pe/IHMHHY OTTOKAa BOAL!I U3 MOPO303aWHUTHOTO CJIo4 IT O
rpyfuarsiM Apenam. llpi opuenTHpoBOMHLIX pacdeTax MO-
JKHO HE YYHUTLIBAThL OTTOK BOALI M3 MOPO303AIHTHOTO
criog no tpydbuartviM Apenam., CnendyeT uMeTh B BHAY, YTO
5TH OpPeHbl He TONLKO OTBOAAT 4HAaCThL BOALI U3 MOPO303a-
MUTHOTO CNOd, HO H HO3BONJAIOT {1epexXxBATHUTbL U OTBEC TH
pONY, MNOCTYNAaOUIYK B 3TOT C/OH CcO CTOPOHLI ODOUHIL.
CrneaywouuM 3TANMOM pacyeTa ¢aBIgdeTcd YyCTAHOBIEHH e
3MI0PLI BIIAXHOCTH NeckKa nhepen npomep:ammem MO PO303a-

JHUTHOTO Cll04. Hpu ‘}u; q,cp(”)/ P:q) BRAaxXHOCTL Mecka B
pepxHeil yacTu Ah' ws () Mopoaoadumq‘noro ClI0, PAaBHA
Wonr 4 B HHXHell 4aCTH Aht wz) ~~ Bemmuume W.e. Pac-

yeT TOJUMH YKAJAHHLIX HacTeil MOpPN303aUUTHOI'O CNo4d, M,
NPOBOAST MO GOpMynaM:

.cs ~W, ) . (2)
Mg(*) M3

W~ W

M3 O\
Ahmgrz) (WK.B—WBHT Me (3)

[Mpwu hmf)(}cp(n)/(ﬁsg)
W_qq “Wun'r
1 (_W::,_:T;/ 3= Yepin) /(J"Jsgﬁ

BMIOPY BIAXIOCTH JNecka paCCUHTHIBAIOT AHANIOTHYHbIM OO-
pPa3oM.

Mpn g™ f}cpfn)/ (£59)
Wag™ Wonr
W -wuﬁ Ll %P“”/ (#9)

X}

Pumckue nudper Il u Il o6oaunauawr, uro 3md10pa
BIIAXXHOCTH MecKa fepefl npoMep3aHieM COCTOUT COOTBET-

CTBEHHO M3 OBYX U TpeX yYacTell ¢ BAAKHOCTBLIO, pPapHoO |

wﬂﬂTl x b H W B



BI1aXHOCTb MeckKka B BepxXxHeHW 4YacTH ‘”’u;u) MOP%SOE&—
!
WHTHOTO cnosg pasHa W, , B cpelHell HacTH Al ., ~
BEIIMYHHE W.e , @ B HMXHell 4acTH &h"*i(’) ~— BN -
yuHe W, p.
Pacuer TOnmHH ykal3aHHbIX 4dYacTen MOpO303alIUTHOT O
cil104, M, OPOBOAAT OO PopMynam:

q L Ll _ (4)
A h“é ()~ hﬂé'{‘é‘h“5(2)+ﬁh"§ (3J) ?

i
Ah*afz)'ci’cprn)/(ﬁs 3); (5)
I _ Wug" V::lnr) _(ng"‘wonT) ci'cp(n)
ﬁh’“éﬂ) (m h‘“3 W.p— Wonr ‘PB ¢ - (6)

3aTeM HYXHO OIIpede/lUTh BENHUUYUHY TNYUYeHHd Nnecka C
yyeTOM TOI'O, 4YTO B 30HY MNpoMep3aHHs [IeckKa NocryrnaerT
TO/ILKO BOOA4, Haxodsuwadcss B MOPO303allMTHOM cloe,

[IpH BRaxyBOCTH Nnecka nepel npoMepaaHunem, paBHOH
BenuynHe W,,, B BepxHeH 4YacCcTH U PAaABHOH Benu4iHe W,s
B HUXHEH 4YacTHE MOpOo303alUl;ITHOTO Cnosi, pacyeT MNPOBO -
AT NO QopMyIaM:

Kscz)=l+ Mo o) K v

M
Wy = L%_M ; (8)
{ 3(2)J3max Ja-zp

] W, g~ W
h“l ._,:(M)A b~ (9
A 2n(z2) Wﬂ ) Wor Mg,(z) ' )

hnﬂq ﬂ! r
h”'ﬂ(M})ﬁ hH; 0’05( "Ahgn{z))+K Ah;n(z)] (10)

[l R3(2) - KO3)PHUNEHT YM/IIOTHEHH necka Iociie Ipo -
MEep3aHHd B C/10e TONWMKHOMH Ahyac2)y Oes-
pazMepHad Be/IU4YUHA;
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EeNHIHHA NYVeHHs BOOOHACBIUWEHHOI'O ITecC Ka
MOPO303&IKHTHOTO CNOd, M;

Ky - HOnNpapoyHblill KO3OOHUMEHT, YYRTLIRAIOUKA NpH
PDACUETE [IYYEeHHs MPAKTINECKYH) DIwWXHOCTD
nesKa Itepeld npomensanHeMm, Le3padriepHad

ryy (o)

BeIUYUHA,;
W, - BIAXHOCTb NECKA MOCHe MPOMEep3aiist B Cioe
° TONIIUHOI Ahap(2) v  HOAM €AMHILLL,

‘)
LP?P ~ INIDTHOCTL YaCTHL TpyHTa, KIV/ M9

Ah_n(2)~ TONMWMHHA CNosi NeCKS, M, B KOTOpOM ®ilax -
HOCTL NGCIe OpoMepn3aHea ypolrugusaeTcy 1o
CPARHCHAK C HadallbHOH, pasoil Wygs

peINYUHEG MYUeHUd [HeCKa MOPOJOIQLHTHRO T O
ClIOf, M.

Penugyuubr f 1gu {0) U K, oclhpefei 1T CcOolIaciio
VIIOMAHYTHIM Bbille “MeToapyeCxiuM pPeroOMeHIannaM PO
PacyYeTY BOOHO-TEINIOROTO PexHuMAa [iisi paspaborTxil oy ii-
MallbHOH KOHCTPYKIUIHHM 3eMJISHOTO MNOJAOTHA apTOMODUIILHOII
aoporu”.

[lpr BnaxHOCTH necka nepel NPOMEepl3aHleM, papioil
Wont B BepXHeH 4YacTH, Wgg B CcpefHeil wacTH H  Wgg
B HHXHeH dYacTH MOPO303aUUTHOI'O CJ049, HCKOMYIK BefiH-

yuny nyyeHddg yCcTaluaplInBarT B CclleAywluleM IOpAdKe:

Weg™ Wonr ) " (WnS“W::mr> Y T
npn -2 —_ A h NS AL AR Ah <A h
Wa)~Wony | ™10 "\ W)= Wonr) MIGET T M)

Ty4eHHe BHIMUCHHIOT 110 bdopmyne (10), sameusss B Hell

‘ m r ¥ ]
BeJIHYNHY Ah gz  Ha Aban(z) , DOTOPRYIO YCTAHABIHBAIOT
MO BLIPAXEHUIO

i W, g-W b Whe - W W
Ah =-..(_..L_____E.’3I_ Ah +(._...{}_____2’_’L)Ah :
anfz) Wg(z)‘ Worr M3(3) 1 (11)

——y A

Wt~ W T [ Wep-Won TN
HpH aid il )ﬁhﬂéfzJ'}'(_‘nL_‘“L Ahmj(5]=3 Ah“éfi)
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3e;TH'IHHY NYyHCHHS BLIYHCHAAIOT II0 (bOpmyne
f"

M
] — nU"f{,nl / J"‘" +-
roe &hgn(s‘x - TONIWHHA CJ/I0d TeckKda, M, B KOTOPOM BJla
’ HOCTE I[OCIe nDr}Meoaamm yBellUyuBaeT -
Csl 110 CPABHEHUIO C HA4YaAIbLHOH|, paBHO i
:’i'fﬁ,s
[Ipy 3ToM BeIHYHHY c‘haf"(i) VYCTAHABIHBAIOT IO
BhiDaXKeHHIO
1 Wb~ V"‘unT W (z)‘wt.ﬂ [
Abgy oy~ pRE (et ), E (12
Jn{3) P'{} (3" t’ﬂ‘!unr J‘Hj(i) Wj(a}" Wor M3(2) » u)
rae Wi(;) ~ BIAXHOCTbL INecka MOcjae NMpoMep3aHHd B
Clioe TOJIHHOM Ah:“(-’:)’ OONMH edHHHU—
I1bI.
Brnaxuocte W, () BLIYHC/ISAIOT 1Mo dopmylie (8), aa-

MEHsist B Heill BenMuyuMHy Ky, Ha  Kj@ay, KoTopylo yc-
TaHaBIKBAIOT NCO BbhipaxeHHio (7), npeHEMaa K, =1,

2.3. Benuunuy nydeHuss mo BTOPOl pacueTHOH cxeMe
I POTHOBUPYIIOT [IPK YCIAOBHHK pACHONOMEeHHYg HH3a MOpo3o -
3aUHTHOTC CJI0d B 30He KAalWIIAsgpHOH KaHMbl Han pacyerT-
HbIM TOPH3OHTOM MNOBEPXHOCTHBLIX HIH TIPYHTOBBLIX BOA U
BePXOBOAKY Nepeld npoMep3aHueM 3eMIIFHOI'O MNOJOTHA.

[IpH paccTogHuM OT HHU3a MOPO303alUTHOTO CNoss DO
FOPH3OHTA YNOMAHYTHIX BOR Gonee Benuyuubl G /(26 Q)
pacyeT NYYeHUd HEeKOHAHUHOHHBLIX [NeCKOB HNPOBOOHT AaHalo-
PHYHO H3JIOXKEHHOMY Bblilie.

[l[py paccTOgHHH OT HU3a MOpPO303AallUTHOT'O CJjlog A0
FOPUBOHTA [IOBEPXHOCTHBIX HIU TPYHTOBLBIX BOA H Bepxo -
BOOKH MeHee BelIHYHHEI qcp(n)/(ﬁ,g) NMy4YeHHe HEeKOHOAUUMOH-
HbIX NEeCKOB pacCyYHThIBAOT clneaylowuM obOpazomMm, Braua -
e 3afarnwrcd TOMUHUHOK MOPO3O3AalIMTHOI'O CJ/I0d He MeHee
0,2 M ¥ IpH 237TOll BenHYHHe ollpefensior no ¢opmyne (1)
CpelHI0K BIaXHOCThL IecKa Ileped ero npoMepsaHHeM B
pacyeTHBI mepuoa. B pacyeT NONONHHUTENBHO BKIKOY AT
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BEJIHYPHY TPHUTOKAE XKANMUNNAPHOW BROAbI B MOPO303aUlHTHbLIN
CIIOH t}np (19) 1 vS Ha 1 M2 AOPOT'H, YyCcTaHaABMUBAEMY IO

10 GopMyne

- q/CP(n)_“ (}Tvﬁ.ﬁﬂﬂﬂT)Kﬂ‘pmaz (14)
Jrecp) (o T e

Fe
rae H,, -~ paccTosinue OT HU3A MOPOIOIAWNTHOTA 04
IO TOPH3OHTA INMOBEPXHOCTHLIX HAX TRYHTORBLIX
BOO ¥ BEpPXOBOLNKY, M.

[Ipu pacuete no dopmyne (1) npuHEMAKT q‘aﬁm): 0.

3aTeM ycTaHapaupaioT no dopmyiaam (2)-{8) snwpy
BIAXHOCTH Necka INepeld npoMepsaHueM MODO303AWNHTHOTD
CROY W BLIYHCISIOT BEIHYHHY MYYCHHS [HECKA.

[Ipu mnaxHoOCTH necka, pPaBHOI Waonr B BeDx H Qi
qacTd 4 Wygg - B HUWKHeH HacTH MOPO3O3AWHTHOTIO
CllO§l, NOYYEHHE pacCCUYHUTLIBAIOT IO QOpMYyJie

h (u
h Moy (005ARE 4 K, AN, (15)
()" Ry M3 () "))

[Ilpm pnaxHocTH Ilecka, paBHoit W,.. B BepxHed dyac-
TH, W,g B cpeasneit yactu u W,g B HHXHEH HaCTH MO-
pPO303alIUTHOTO CNOs, pacueT hﬂnga) NpoBOAdT O $Op-
Myfe

h Myy (o) >

Benuuuny mnydesua 00O TpeTbeW pacyHeTHOH cxXxeMe IMpPOo-
F'HO3HPYIOT NpH YCAOBHH, YTO T'PYHTOBbIE BOAbI HITH BEpPXO—
BO/IKA HaAXOAdaTcgd B pelenax MOpO303aWHUTHONO Clod.

B sTOM cnyuyae BIAKHOCTE MeCKa B BepxHel 4acTH MO-

PO3Q3aUIUTHOIO CJIOS Ahmm Wo., , B CpeflHe# HaCcTH
Ahuém = W, ¢ , ; 2" HIXHEeH 4acTH Ah" o = Wne .
Benuuunm Ah Ah” BbIYHCAAOT no $op-

M3 (2)

15



;
mynam {(4) n (5), a rtonumuny ciiog necka Aah,,. THpH-

HEMAKT palRHOH BOI3IBLIWEHUIO MOPU30HTA TPYHTOBLIX BOAO
HAH BepxOpBOOKH Hal HH30M MOPO303AaulUTHOTO CJIOH,

[lyyenne HeKOHAMIMOHHBIX MHECKCODB pPA&CCYHUTHIBAIOT 110
dopmysie (18).

2.4. Hapany ¢ pacyeTroOM TOIWHHBI MOpPO303aliliTHOT O
Cnog 110 peluyyiHe NyUYeHUs HeCKOB clledyeT NporepdTbh,
gocTtTatroyeH U 06beM He3aloJIHEeHHBIX Iop 3Toro ¢ao4
q19 pa3MelleHus 5 Hel nocTtynamoouweill poabl 0e3 CHHUXE -
HUA TPOYHOCTH HODONKHON OfexAnl. DTO ychnorie obecre -
YUBASTCS MNPH CCOMICAEeHUM HepapeHCTBA

' 17
F?MJ;} Myac* Nyan ? 17)
roe  h,.. — TOJWHHA CJOd, MOJHOCTHLIO HACHIUIEHHOTO BO-
001, M;

¥

Hagpn — AONOJHUTENBbHAS TO/MUIMHA Cl10d, NHPH KOTO -

PO CABXI B. Necke OO AejcTpHeM TpalHc -
[TIOPTHOM HATPY3KH HEeBO3MOKEeH, HO He Me -
nee 0,10-0,12 M ana xpvousix neckosn, J,14-

0,15 M Ons NecKOB cpedHell KPYNHOCTH K
0,18-0,20 M aOng Menxux HeckKOoB.

B artoMm ciaydae ko/uyecTBO BOAbI, KOTOpPOE MOXer
NA3MeCTUThCcd B CBOOOMAHBIX MOpax MOPU303allMTHOTO Clog
NpH YyCTPOIHCTBE Cr'O HA BCIO UMHPHEHY 3eMI4EOTO IMOJIOTHA
ngw ,Ma Ha I M QOpOTH, YCTAHABIUBAIOT [0 BhIPAXEeH H 1O

Ggon =T [Fﬁﬂj ({ R @}UM)“(6+ZQ‘) hiﬂ-" ('PR‘]E'I (18 )

rae 't~ NOPUCTOCTL Hecka B YMIOTHEHHOM COCTOS -
HHUil, OONM eAMHHIEI;

"3 — MIOWANL MONEPEeYHOTO CeYeHHs MEeCYAHOTIO

CJZI09 TOJIULIMHOM OT HU3A KaMeHHOHU 4Y&a8CcTH

oae:xAbl A0 INOACTHIAKIIero r'pyHTa B npele-
Jax BCel WHUPHHBI 3eMJISHOrO IIOJIOTHA, M&;

Frum ~ KO2OOHUHEHT 3ailO/IHeHHud BOAOH MOp MOpO30-

3allXTHOTO CJI0g Nepea HadalOM pacyeTHOTro
nepitona, 6eapazmMmepHass BeIHYHHAE;
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Yo ~ KO3QOUUHEHT 3anonz{emm Mop KanuIJigpH O H
RONON B 3anacHOl (AoHojiuTeneHoft) YacTH
MOPO303AallHTHOTO cjiog, Oe3dpaszmMepHas Bellu-

YUHA;
¢ - nnuna yuacTka moporu, M, [ =1 .

[lng MOpO303allUTHOTO CJI0s, yCTpauBaemMoro TOJNLKO
p npeflenax Npoedxeil yacTH, B pacueT NO QopMylne (18)
RBOAMTCH COOTBEeTCTBYIOIIAs 2TOH KOHCTPYKUMH INIOUALD
NOMEePeYHOr'o CeyeHHd IecyaHoro cios. [lpu aTOM MpHHHU -
maoT @ = 0.

3uavenue xosdhpuumeHTta P,y, ONPEAeNaOT MO hopMY ~
e

(P - wk(cp) ’ (19 )
M W

rne W“.L.P) -~ CcpeNHdd BIAXHOCTL IecKa MOPO303aullUTHOTO
cliog MOCHe IpoMep3aHHusd, OOJMH eOdUHHULL.
[lp¥ pacueTe TONWHKHBI MOPO3O3A4UMTHOI'C CJ/I0g MO Nep-
BOH pacyeTHOl CXeMe MNPHHUMAIOT, UTO Wétcp)=WM§.Taﬁoe
e DPaBEHCTBO 3HAYEHHH BIIAXHOCTH necka A0 # 1MOCJdEe

npoMep3aHud HMeeT MeCTO H IIpH pacHeTe IO BTODPOW#
pac 4eTHO# cxeme B Clly4ae pacloIoXKeHHs lUH3a MOPO30 -
34lUTHOTO ClNod Hal TOPU3OHTOM IMNOBEPXHOCTHLIX HI1u

FDYHTOBbIX BOA M BEPXOBONKM 60jee BeMUUUMHBL G /(269):

[Ipy pacyeTe TOJULIHBI MOPO3O3aUUTHONO C/0g MO Tpe-
Thell pacyeTHOH CcxeMe, a TakKxe H 10 BTOPOIl B Ccllydae
pPACHOJIOK eHUg YINOMSHYTOIO TOPH3OHTA MeHee BelIHMUH bl
q,cp(n)/(ﬂs q) CpedHIOI BN KHOCThL [ECKAa [0oCie 1pomMep-
3aHUg YCTaHABJIHBAKT NO QOPMYIIaM

L i
W o) Wanrﬁh.u ()t Wy (2) &h!;ljfl) ; (20)
3(cp) ;1”‘}
h ! L W,yAhT
W gwunrﬂ M (4) Wiy A Npg )+ V33 BNy (3) (21)
§(cp) he d

..}
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Bxonamue B ypaBHenug (20) u (21) Benuuman! BIax -
HOCTH Wiy B Wy(3) BbiuucasioT no ¢opmyne (8), BHocs
B Hee cOOTBeTCTBYWUWHUH kKO3bIHUUNEHT YINIOTHeHHd HeC K Aa
nocse npoMep3aHus.

3JHayeHue KOa(PHLHMeHTa ¢, oOnpefenaioT nmo GopMyne

1 WV
K L‘h:an Wne ""Won*r

! iy
FAe Ny (may)Mx(max) =~ MAKCHMANbHAA BHICOTA IONHATHSA Ka -

NUINAPHOK BOARI B MOPO303AallMTHOM C/®e 110
CpyniamM KanuingpoB, M; h,((mm)‘éh,un :

PacyeTHpliM NmepHoAOM rofa A9 HNPOBEpPKH BBINOIHEHUd
ykasaHHoro ycnoeus (17) aensgerca BecHa. B aToT 1ne -
pHOO NPOHCXOOHT OcCAalKa OTTAadBLIUX DNIHHUCTBLIX 'PYHT OB
C OTXAaTuHeM BOObl B MOpPO303alUTHEIH cioii. K atoMy no-
bapndeTcg OTxKAaATHe BOALI K3 NepeyBllaXHEeHHbIX TPYHTO B
NoA ReHcTBHeM OUHaAMHYEeCKOH HarpyskKH, ¥MeeT MeCTO |
MPUTOK BOABI OT aTMOC(PEpHEIX OCAadKOB, BbINAfAaKIKX Ha
[IOBEPXHOCTERL AOPOIH.

Konuuecteo sonpt Quy, M3 Ha 1 M moporw, koTOpO e
MOXeT NOCTYNUTH B BECEHHHUH Nepuol B MODPO303AallUTHHIN
CI/IOH, yCTpauBaeMpblili Ha BCI UWHPHUHY 3eMJIgHOr'O I10JIOTHA,
OlnpedensdloT IO ypaBHEHHIO

Ki
Qm3= [((}am (np.u)+ %m (np-ﬂ)+'q’m(P))5+ (23)
\ "
+(q':-rm(oﬁ)+ q’urx(oﬁ)) A0~ Hucn(nm)z SM}]E '
roe s (npy) = NPUTOK BOALI B MOPOS3AWMTHBIA CIVH

OT aTMocdepHbix OcadkoB, BhLIHAAAIOUHKX B Be -
ceﬂﬁug nepdod _Ha NOBEPXHOCTH HNpoe3xerw 4Hac -

TH, MO Ha 1 M2 npoe3xel 4acTH;

nl y
Yarm(os) — MNPHTOK BONbI B MOPDO3 O3 AU HTHLIH

C/ION OT aTMocdhepHBIX OCAaAKOB, BblIanalOUHX B
BECeHHHH MepHOOd Ha NOBEpPXHOCTb OOOYHMH + r%pﬁ—
TOK OT ETOKa BOOB!I C Npoe3xeil YacTd Ha 000 -~
YyUHY, MY Ha 1 M<% 0OOUYHHDI;

Gorx(npuyr Jorx (08)— 0BBEM BOMBL, nocq*gna}%%egﬂf{ I\l/_I‘Opg -
3034UIMTHBIA CHOM N3 Jexallux I -
TOB IIPH MX OcCadkxe NpH OTtauBaHnH,COOTBg¥eT-
BEeHHO B ngeuenax n?oeéameu YyacTH ¥ B NpeAe-
713X oboyutl, M3 Ha 1 M< npoeaXel 4YacTH HIH
OOOYHUHDI;
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Hucn(am)
'O Cl1og 4Heped OTKCChl 3eMIIAHOI'O IIOJIOTHA B

BeCEeHHKH nepuonl, M Ha 1 M2 OTKOCA.

Yorx (p) ~— 0OOLEM BOOALI, NOCTynawue# B MOpO -
SOS&MHTHhIﬁ cnoit Jon ReHCTBHEeM AHHAMHYE -

CKOH HArpY3KH, MY Ha 1 M® ppoeaxeill uyacTy;

— HCllapeHye BONbI M3 MOPO303AUIHTHO-

BenuuuHet q';m(mq),q:m{ﬁ) H Hmnim) cllelyeT BbIHUCHIATH
cornacHo "MeToAndYeCcKHM PpEeKOMEHAAaUHaAM 0 pacyery
BOOHO—~TEIJIOBOTO peXHMa Ol pas’paboTkH ONTHMANELH O #
KOHCTPYKLHKM 3eMTgHOI'0 NONOTHa apTOMOOUIBLHEIX AOpor”,

KonuyecTpO BOABI, OTXHMAaAEeMO#l B MOPO303aUl U TH bl H
CJIOf, oIpenendloT no GopMynam:

)

%m""[Ks WPﬁw(hnp+hnqu)— KGWE (hnp'{‘hngq_hocag\]ﬁmax LIJ?,D/,_PQ ,(24)

roe K;,Kg-

X )

KO3hPHUHEeH Tl YI/IOTHEHHs TIVIHHHCTOI'O T'DYHTA
COOTBETCTBEHHO [IOC/le ero MNy4YeHHWd 3HUMOH |
noclie ero ocafdxy BeCHOU noad MOPO303allUT -
HbIM choeM, DeapasMepHble BeJIHYUHEI;

paCYeTHAd BMAXHOCTb TI'NTHHHCTOTO TpPYRTa Nuc-

e ero OTTaBaHug OO MOPO303AaUIUTHBLIM CJHO-
eM, HOON¥ eNHHHIBI;

BJIAXHOCTL I’'PYHTA& IIOCJEe ero OCalkH ECeHHH i
MepHod, AONH eAHHHUbI \CM. GOpPMYyITy (57 ,,yrmMﬁ-

HyTBIX Bbllle MeTOANYEeCKHX peKOMeHAaluil

rnybuna nmpoMepaaHud 3eMIISHOTO MOJI0OTHA OT
HH3a4 KAMEHHOH 4acTH AOPOXHOH OAeXObl, M,

BeJINYNHA NYYeHHd TJMHUHCTONO TPYHTAa OO MO-
pO303AalUNTHBIM CJIOEeM, M;

BeJIHYMHA OCAfdKK NIHHHCTOTO TPYHTA BCCHOH
noa MOpPO303allUTHLIM CIHIOEM, M,

Hnom&ﬂb [IOMmMepedYHoOro cevdYeHHuss TPYHTA, M2
wgp | M2

dopmyny (24) cnenyer np¥MeHdTHL NpH pacieTe Be-

THIHH - Qo (ap ) ' Gor (ab) -

1€)



Gorm(oy™ Moo (Wg ~075Wr)Ke Prnan [R5 (25)

rie h_ - TonumuHa cn0g TPyHTa, H3 KOTOpOro BOAA

OTHHMACTCYH B MOPOIO3AIUUTHBIM C/IOH mmoAa
neycreaveM AHHAMUYECKOH HAPY3Kii, M,

W - BIIaXHOCTL TPYHTaA Ha TpaHule TeKy4YecCTH,
A0JIM edNHHUUEI.

Benuuuny h, ycTanaeilupaiT no dopmylie

hﬂ=(3,5“u)®_hog ) (26)

roe QN - OuamMeTp Kpyra, pABHOBE/IHKOIO OTNEYATKY
KOJieca pacyeTHOTo aBTOMOOUIA, M;

h - TojuuHa OOPOXKHON omexALl BMeCTe C MOPO -

o
: SO03AaUIUMTHRIM CJIOeM,

KonuyecTBO BOABI, KOTOpPOE MOXeT INOCTYIHTL B Be -
CeHHHH nepdoll B MOPO3O3ALIUTHEIM CJIOH, yCcTpaupaeMrlil B
npefefax Npoeaxeff yacTH, BeIYHCAgiOT 1Mo dopmyne (23)
Mnpu Hrcn(ortr) = 0. Ilpn sToMm npuHumalT, 4To Q = 0.
[lpH Takoil KOHCTPYKUMH MOPO303aIlIHUTHOTO CJOfd YyCTpay -
BAOT TpybduaThbie ApPeHbl NON KpaeBbIMH nolocaMu. B stom
cillyqae B pacdeT [ONOJHUTEIRHO BBOOYAT BEIHUYMHY OTTO -
Ka BOObl U3 MOPO303allUTHOIO Clog o TpybuyaThiM Ope -
HaM. [Ip# OpPUEHTHPOBOYHBIX pacyeTax OTTOK BOALI 110
3THM OpPeHaAM MOXHO He YHYHTLIBATDL.

2.5. TpeOoBanug K mecyaHblM TPYHTAM A YCTDPOHCT -
Ba MOPO303AallKTHBIX CJ/I0EB YCTAHAaBIMBAIOT Ha OCHOBe MpH-
BelleHHbIX Bbllle pacyeTOB HaA MOPO3OYCTOUYUBOCTEL H IPOY-
HOCTEL NOPOXHO# odexAbl. Kpome TOoro, xoadbduuuedt hpulb-
TpauHy lleCKa OOMXeH ObIThb TakuM, 4TOoObLI He NpPOHCXOAM-—
10 0O0paszopaHug Clioss BOABLI OO HOPOXHONH OdexAoll, a ar-
MOC(lepHEIe OCAalKH, NOCTyHawilHe yYepesd [OKPLITHE IMpoe3-
el 4acTH B MOpPO303allUTHBIA CIIOH, MONHOCTLI BIHUTLIBa-
JJHCL B TOT e MOMEHT B [NOpb! mecka aToro cnod. Ta -
KHe YC/IOBHY HYXHO ofOecledydBaTh B TeuyecHUe Bcero re-
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puooa MexXOy KalUTAalbHBIMH PEeMOHTAaMH NOKDPBLITHY, B TOM
YHC/Ie M NpH MAaKCHUMAaIbHOM 3alOLHEeHHHU NOop rneckKka BO-
IO BECHOH pacdeTHOTO Trola, Y4YHUThIBAd TarK.Ke BO3IMOX -~
HOCTL YMEHbUEHHd KOoadduumeHTta PHABLTDAUKE Itecka B
nponecce 3KC.NlyaTalHd A0porH, STHUM TPEOCBAHHAM OObIu-
HO YOOBIETBOPSIOT MNECKU C KOIPPUHUEHTOM OUALTPALHH
0,2-0,8 Mm/cyr 4 Oonee.

[Ipr TONmMMUHe MOPO303AWUTHONO CNOfd, YCTAHOBIC HHOH
IO YCJIOBHIO NpefOXpaHeHHus NOKPBITHS OT HeOONYyCTHMO I'O
MOPO3HOI'O Ny4YeHHd, Donblie TOJIMWHHBLI CN0g, AOCTaATOYHOMN
st pasMelleHd B 10pax IeckKa nocrylawueif B ocC -
HOBAHHEe TMpuedkel 4YACTH BOLbLI, MOXHO HCINOIbL3OBATL NecC—
Kd C koabbunumentomMm ounsTpanmu 0,2 M/cyt u HBonee. B
NPOTHBHOM cCilyyae OJig YCTPOHCTsa MOPO3 O3 AWHUTHOTIO
C/IOS HYXHO NPHMEHATH NeCKH C KosdbdbmuuentoM PHILTpa-
nug 0,5 M/cyr u 6onee.

[ipp oueHke mnecka B npeanojaraeMom aniga paapadort -
KH Kapbepe MNOMXHb! OBITH OTOGpaHBI KaK MHEHHMYM 15 npob
U3 xaxiapix 500 MmO [lecKa, INpUYeM B KaxXIOH ua 3THUX
npo® 3epHOBOK cocTas AomxeH OpITh TakHM, yToOBl ©00ec—
[Ie4YHBallUCh YKa3aHHble Bbille TpeboBanug. Hlag 3TPIO
NpeABaApUTENBHO YCTAHABIMBAKT COOTHOIIeHKe Mexay CcO -
nepXaHdeM ObUIM ¥ TVIMHBL ¥ KO3(PHUHEeHTOM NyYeHHd IeC~
Ka, MexXly cOldepxaHHeM 4YAaCTHI Ppal3liUMuHbBIX (paklui H
KOophbuuHeHTOM OQLIbTpalMM NecKa.

Ilpy ycTpoiicTBe MOPO303AMHUTHEBIX CJOEB HeOOXO A U MO
BBIMONHATSL TpebopaHug rnapet CHull HI-40-78 "Aptomo -~
bunkpHblie AOporu. [IpaBuna HpOU3IBOACTRBA M NMpPHEeMKH pa-
6oT” ¢ y4eTOM COOTBETCTBYIOWINX TpebOBaHUHK APYTrux
rnap CHull, a rakxe ['OCTop, oTHOCHUMHUXCE K NPOU3BOO~
CTBY U IlpueMkKe paboT npH CcTpOHTENLCTBE &BTOMOOHIL -
HBIX OOpOT.,

2.6. TennoulonguuoHHbie CIIOH MNPOCKXKTUHLVIOT TAaK, YWTO -
6b1 0OecnedyuTh MOPO3OYCTOMYUBOCTEL LODPOKRHOW OO 3K A bl
(CM.I‘I.‘L]) I ee pa60'1‘y B YIOPYTIO¥ CTAOHXK (COI"H&CHO
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BCH 46-7_). C noMompi0 TemIOH3OINIUHH MOXHO YMEHb -
IUHTE MNYOHHY NpPOMepl3aHHd 3eMIIgHOTO NOJIOTHA H TeM
caMbIM COI'DAHUYUTH IYyYEeHHe NONYyCTHMBIMHU npefejlaMH Win
MONNHOCTBLI NPedOTBPATHUTh LPOMEep3aHHe NOACTHIIAa Ul e o
I'PYHT&, HCKIIYUTHL BO3MOXHOCTE €I'0 MOPO3HOI'0 nyde -
HUd. B CcBO0O OdYepelb, YMeHblieHUEe HIH UCKIKYEHHE MO-
PO3HOIO Ny4YEeHHUd OTpaHUUYUBAET HIIH IOJHOCTBLIO yCTpPAaH{ -
eT palyIllJIoOTHeHHe TIpPYHTOB B NpoHecce sKCNyaTaluHu AOo-
poru, CHAxeHHe I'MyOHHbI NpoMep3aHus yMeHblUlaeT TakK -
e HepaBHOMEPHOCTL MOPO3HOI'C IIy4YeHHd M IPHBOAHT K
bonpuwet cTabiabLHOCTH POBHOCTH HOKPHITHA.

TennouzongUHOHHBIN CHOR gBIdeTCHd HMXHHM ClloeM OC-
HOBAHHUA AOPOXHON onexnanl. llpu ero npoexTupoOBAaAHHKU
clledyeT Y4YHTHIBATHL, 4YTC LIMPUHA TEeNJIOH3OA A IUMOHHOTIO
cnog OonxHa ObITh 6 onblle WHPHHBI NMPOe3Xeil HacTH HaAa
0,5-2 M, uTOOBl H3OMIHMPOBATL MNOCIHEOAHKIK OT OeHCTBHA XO-
noga co CTOpPOHbLI OOOYUH,

TennousonguuoHHbIe MaTepuanbl U3MEHdIOT Temlepa -
TYPHBIA PEeXHUM IOKDPBITHYI U MOIYT BhIZBATHL TI'OJIONeAH LY
Ha Npoe3d)ey 4YacTH, MMO3TOMY MeCTO PpAacIllOlIOXeHHdg Tel -
NTOUBONSIUHOHHOTO CNosg cliedyeT BbHIOHpPAThL TaK, YTO O bl
obecrieydThr UOESHTHUYHBIH peXHUM HOOPOXKHLIX OOexd ¢ Tel-
JTOH3ONIALUNOHHBIMHE C/HOSIMH H De3d HHX. Tenop30JgUHOHHBIE
C/IOM K3 MAaTepHallop ¢ KOsPdMUMEeHTOM TeIlllIONIPOBOAHOCTH
Meree 0,05 Br/(r-K) HyxHO pacnonararbr Ha riybune 6o-
nee 0,5 M OT NOBEepxXHOCTH HOKPLITHA. B 3TOM cCliyuae ya-
cToTa 00OpasoBaHUg TroAONeldUHlbl HA Y4YaCTKe C TEeIl/IOH30 -
NSIUHOHHBIM cnoeM He npesbiiiaeT 10% O cpaBHEHHIO C
YYACTKOM, HMEIOUHM TPaIlKLHOHHYIO KOHCTPYKIIHIO OOPOX -
HOit omexmaniX) .

2.7. TennousoJsiLHOHHBIE MaTepHalbl OOJINHBI COXpa -
HSITh CBOUCTBA TOO BO3AdeHCcTBHeM Bprary, remMmnepaTtypsbl H
ArpecCcUBHbIX BOMI, BbiTh OMOCTOMKHMH, oOnadaTth TExXHOO-

X ) . .
[lo mauubiM Mccnenopaduilt M.dylimtenanuena.
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rUYHEOCTLIO B paboTe K BhIAepPXKHUBATEL HAUPY3KH, BO3LHHU -~
kawulde IpPpH YKIalke ¥ YIUIOTHEHHM BEIUEJIeXAaUEX CJIOeB
JOPOXKHOYU ONexXbl.

TennousonaUMOHHbBIEe MAaTepHAalnbl OOMxHLI OBITE HNOCTa -
TOYHO MNPOYHLIMH. | eNNOU3ONAUHOHHbLIE CIIOH H3 MAaNOoNpou-
HBIX MAaTepHanop MOPyT ObiTh NPUUYHHONR CHUMXEHHd MNpod -
HOCTH OOPOXKHOU OfeXOAbl “U3~3a CHUMAaeMOCTH camMoro
TEeNNOU3OIAUINOHHOTO MaTepHana B HEeBO3MOXHOCTH 00 —
CTUYL TpebyeMOH cTenNeHHM YHNJNOTHEHHUT BhilUenexallnx Cllo-
ep. lIpy CcXaTuu TEIJIOU30NATOpA ero TelUIOPH3HYeCK U e
cpolicTBa yxyAaualrcs. llpefen DpovyHOCTH NEHONJIACTA NPH
10%~HOM cxaTu He RolxeH ObnlTe MeHnHee (0,29 Mlla, a
MPpOYHOCTE Iipd uarube 0,59 Mlla,

Tennou30Ia9UKOHHbBIE CIIOH MOXHO yCTpaupaTh H3 Jier -~
KX OeTOHOB, MNOPUCTBLIX KAMEHHbIX MaTepUHaloB, YKpellieH-
HBIX BS)XYUIKHMH, YKperJleHHbIX I'PYHTOB ¥ 307I0ULJIA&K O B bI X
cMeceyl ¢ NeTrKUMH 3aloJIHUTeNndMHi, MNOPHUCTHIX NOJIHMEp -
HbIX TeNNOU30JISUHOHHbIX MAaTepualloB.

TennonsongudodHbie Marepdanbl AOMKHBI YROBIETBO -~
paTh TpebopaHuUaAM, NpeldbdBAdeMbBIM K HAOPOXKHO-CTPOH -~
TenbHbiM MaTepuanam feficreyrowumMu [OCTamu, CHullaMu
H UMHCTPYKLHUSIMU,

[Ilp nmpoexTHpOBaHHM cOCTABA CMecell U yCTpOUCTBE
TEeNNMOUN3OJISUHOHHLIX CJIOE€B CJIelyeT HCIIOJIbL30BATHL MO0 -
XeHHd “MeToandyecKux peKOMeHAAUHH N0 MNPOeKTHPOBAHHIO
H YCTPOHCTBY TEerJ/IOH3ONUPYIIIHUX C/loeB HAa MNy4yYuHoOnac -
HbIX YdHacTKax aBToMobunnHbix mopor” (CowzaopuHuu., M.,
1876) v “"MeronuyeckuUx peKOMeHOaUHii MO IMpoeKTHpOBa —
HKIO U YCTPOHUCTBY Ha aBTOMOOHMNBHBLIX HOpOTrax KOHCTPYK-
THUBHBIX TeMIOHIOIUPYIOIUNX CNOEB U3 LEMEHTOTPYHTOB C
NOPUCTHIMU 3anonuutenamn” (Cowanopunn. M, 1878).



3. [lpoekTHpoBaHHe H YCTPOi CTBO IAPEHHPYIOLLHX,
aPDMUDYIOLIHX, KaMHANAPONpepbiBaIOULHX

4 TUADPOH3OJHPYIOLLHX T[POCJOEK

3.1. [lpy paspaboTke KOHCTPYKIUHH 3eMIIGHOTO IOJOT -
Ha clleAyeT IpedyCMATpHBATH BapHaHThI PEery/JlHpPOBAa&HHU 4
BOAHO-TEIJIOBOTO peXHuMa C INpUMeHeHHneM ApeHHPYIOUHNX,
ADMHDPYOIINX, XKaANIWINgpolpepriBAKIIKX X THAPOU3OIHUPYIO -
XX [OIPOCOeK.

Qpenupymoumag npociofika lipefiHa3HadyeHa ONd OrpasHyl -
qJeHHs IIPUTOKAa aTMocOdepBblX OCalKOB B T'PYHT H ONg OT-
BOoOAa BOABI, OTXXHUMAaeMOH H3 T'pyHTA IIpd ero ocagke I0C-
1Te OTTAUBAHHG UM NOO AeMCTBHEeM OUHAMHYECKOW HATpPpY3 -
KW, apMHupylolmiasg - 09 YyMeHbUIeHHg HepaBHOMEpPHOI'O IMy-
YyeHUd IPYHTOB, KanwlidpollpephiBawiuag - OJid YMeHblle -
HHY OOCTYINIeHHd KalWUISIPHOK BOABI B BEPXHKWK YacTh
3eMJIITHOT'O I[IOJIOTH& OT TPYHTOBBLIX BOH, a4 THAPOU3OIHUDPYIO-
masg - [OJd H30NdUHM T'PyHTa OT BCeX BHAOB BIiarm,

DKOHOMHYECKHe HoKas3arejld NpUMeHeHHUd NOpPpociioex
YIIYYILIATCs IDH COBMeEUIeHHH (QYHKUHH OpeHHpPOBAHHI 5
APDMHPOBAHUY 3IEeMIIFHOIO (I0JI0THaA, B aTOoM ciiyyae B kKa -
JecTRre apMHpvIIIeH INPOCIOHKH CcleAyeT MNPHMeHdATb Ma -
Tepuansl, obnafapuyue ONHOBPEMEHHO MNPEeHHPYIIOUIUMH CBOH-
CTBAMH.

[l peHupyOWyO NPOCJIOHKY, COBMEUEHHYI0O C apMHUPYIO -
et (puc.l,a), yknaneiBalOT HeNOCPeACTBEHHO IMOA MNOPOX-

HOH OOeXOOH C BBINIYCKOM IMNOJIOTHHII HA OTKOCHI HIH B
npeHax Ha 0,5-1 M.

Kanunnsponpepeipawmyio npocnoiiky (puc.1,6) ciaeny -
eT ycTpaHBaThb Ha I'MyOHHe He MeHee 1,2 M oT Bepxa
NOKPLITUHA IIPH YCIOBHHM, 4YTO [IPOCHOHKAa BO3BhILIaeTCd Hal

DAcCYeTHBIM YDOBHEM I'PYHTOBbIX HIM NOBEepPXHOCTHBIX BOM,
a IOJIOTHHIIA BbIBOOATCS HAa& OTKOCKI MM B HApeHax. LAng

Oonblied HANEKHOCTH KOHCTPYKUHUH BO3BBILIEHUMEe HaAX ypOoB-
HeM DpPyYHTOBBIX BOA ciledyeT ONpHHUMATL He MeHee 0,1 M
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H TPOCJIOHKY YKJIaABIBATL C IOHepeyYHbIM YKIJIOHOM ANl 4d
oTBOA& BOAOLI Ha& OTKOC H/IIH B ApPeHax.

Ilpy HeOOXOOAHMOCTH OrpPaHHUYHTL YBIaXHeHHe 3eMJIdHO-
ro noJIOTHa aTMOCQEepHBIMH OCaldKaMHd U I'DYHTOBAIMH  BO-
LaMH YyCTPAHMBAOT [NPEHUDPYOHIYIO B KANWHIGpONpepblBaw -
WYyio npocyiciixy., BMecTo xanunngponpepsiBawmeii MOX H O
yCTpanpBaTk IHADPOH3OJHDYIOUIYIO NPOCJIONKY.

I'mnpousonupyromyo npocioiky non HOPOMHONR ONeXOOoMH
Ha BCIO WHPHHY 3eMasdaHoro nonorHa (puc.1,B) nenecoo6-
PAa3HO YCTpaMBaTh Ha ydacTkax c obecneyeHHBIM NOBepx-—
HOCTHBIM CTOKOM H¥ T'IyOOKHM 3aleranueM TpPYHTOBBIX BOA
B pailloHax, rge armMocdepHble OCaANKH MOTYT CYIieCTBEH -
HO BJIMGTBH HA BIIAXHOCTL r'pyHToB. llpn atToM nopox Hag
ofexna NOJ/XHa ObITHL TOJNIMMHON He MeHee 05 M H3 MO -
HO/IUTHLIX HedpPeHUPYILHX Marepualnop, o6paboTaHHbIX Ba-
MY LHMH,

KoHcTpyk!Idlo, MOKA&3AQHHYKX HAaA pHC. 1,T, NPHMEHdIOT HAa
y4acTKax OOopoTr, NpOXOAdIIMX B HaChIMH NpH OMU3KHX I'PYH-
TOBbIX BOAAX WIH HAJIHYHH MOBEepPXHOCTHON BOAbI. | HOPO -
H3OJIUPYOUYIO NPOCHOHKY pacnoaarapT Ha I'paHRlle akTHB-
HOTO cnod, HO He Huxe (0,2 M OT NOBepPXHOCTH 3eMIIH.

Koncrtpykuuio (puc.1,n) ycTpaupalOT B HACHIUIH Ha y4a-
CTKax C ABYMS HCTOYHHUKAMH YBilaxHenus (ocalku H I'DYH-
TOBble WK IOBEPXHOCTHbIe BOOLI), €C/li OCHOBAHHE AOPOX
HOH ofexObl COCTOHUT H3 3EepPHUCTHIX MaTepHajnos, a IIpo -
NO/BLHLIM YKIIOH CcOcCTaBigdeT He MeHee D%o ANIgd OTBOAA BO-
Obl U3 TpyOuyaThIXx ApeH. 3Ty Xe KOHCTPYKUHIO NPHMEHAIOT
B BbleMKax M HU3KHX HACLINSIX NMPH YyCTPOHCTBE NOPOXHOU
oexApl N3 3ePHUCTLBIX MaTepdallop, a TAaKXe H3 MarTepna—
nop, obpaborTanHbix BaXYwuMH, dnga orpoga podsl H3 OC-
HOBAHUS M3 3EPHHUCTbIX MaTepHaloB C KOSDhDPHUHUEHTOM
dunbTpauny mMedHee 5 m/cyr ans nopor Il xareropuu H
MeHee 10 Mm/cyr - | karteropum nNpu ABYCKATHOM IMolepey-
HOM nNpodue nNpenAycMaTpUBalOT YCTPOUCTBO [peHHpYyOUie-
ro cllogd U3 IIeCKa Mex/[Iy 3THUM OCHOBaHHeM H T'LEAPOH30 -
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nupyiloueil npocnoikoil. Ecny peficTByioT OBA HCTOYHHKA yB —
NaXHEHHUSI M HAaCLIIIb He HUXKe 1,4M , TO ruUOpoOU3ONUpPYyHOIUILE
NPOCNOUKM YyCTPAUBAIT Ha BCIO WHPHHY J3eMJIdHOI'O NOJIOTH A
NOA AOPOMHO O[NeXAOW H Ha raybuHe aKTHBHOIG Clod.

KoHcTpykuniw (puc.l,e) npUMeHdIOT Ha y4YacTKax, [po-
XOOAdUWHX B PABHHHHOHW MECTHOCTH MNpH NMOATONNEHHUHM PYH-
TOB AKTHBHOI'O CJIOd HOBEPXHOCTHLIMH MU T'PYHTOBbLIMHU
LOOAMH.

3.2. Openupyomne Npocnofiky MOXHO YCTPAUBATL U3
MaTepuanos, CNOCODHRIX QUILTPOBATL BOAY B NONEpPEeYHOM
HanpaplleHdd B IVIOCKOCTH XxoJjcTta. Kosdpbuuuent QunbTpa-
KK TaAaKHX MaTepHalloB AC/KeH ObiTh OOMblle, YyeM IpPyH -
TAa.

ApMupyromuii as@pdexkT NpoOCNONKH yBeNHYHBAETCH € PpOC-

TOM XecTKocTH {(mMmonvaag nedopmauuu) marepuana. Ha
NYUYUHUCTBIX YYACTKAX aAaBTOMOOMIIBHEIX AOPOT IPOCNO KK M
noaopeprawTcd UUKIHYEeCKOMY BO3AeHCTBHIO NyUYeHUd U

ocadku r'pyHra. Hng coxpaneHua npu TakHx YCJIOBHAX ap-
MHUpYylomero agdexTa npocioikK# AOMXKHLI obnagaThL ynpyvru-
MU CBOHACTBAMM, 4TOOLI NOCKe OCAAKHM T'PYHTA B BECEHHHH
Nepaol OHH MOTJVIH BO3BpAllaThECH B COCTOfAHHe, O/IIH3KOe K
MeppOHaYyalbHOMY; KpPOMe TOro, OHH AOMXKHBLI XapaKTepH3o-
BATLCH BBICOKHM CONPOTHRIEHHEM MNON3yyecTH, T.e. ObITh
YCTOUUYUBLIMH BO BpPeMeEHH.

B kauecTpBe KanunngaponpepriBaTens clefyeTrT npgMe -
HAThL MAaTepHankl, KOoTopbie cnocobHwl obecneyupaTh Bbl-
nosinenne rTpebosanuil HepabencTea (35).

Takne mMartepuansl OO/MXKHBI Takxke obnagatb cnocob -
HOCTHIO QUILTPOBATHL BOLY B INONIepedYHOM HAIPABJ ©H Y U,
Koaddunuent ux dunabrpaunnn nomxeH ObiTh Donbuie, 4eM
y I'pYHTA.

[Tpocnofik¥ AOMKHBI OTBeyaTh clelyioluM TpeboBaHu -
M3

BblAepKUBATL 0e3d NMoBpeXAeHHH HaATUPYy3KH, BO3IHHKAK -
e NpH YKI1anke ¥ YNAOTHEHHH BbllIelexallux clnoes
I'DYHT& KB OOPOMHOU OexAbl, a Taxkxe NpPpH [IBUXEeHHH aB-~

TOMOOHUNIEl 1Mo Aopore:
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NPOTHBOCTO - Th BO3AeHCTBHIO HepaABHOMEpPHOTO MODPO3 -
HOI'O NyUeHHd H OCAHAKH TpyHTOB 6e3 pa3priBOB H HPOKO-
IO KB;

NPOTHUBOCTOATEL BO3AEUCTBHUIO BIAarn U TeMn epatTypH
Oe3d UBMeHeHUd YKa3aHHBbIX BblIlie CBOHCTB;

He 3aW/UBaThLCYg, CONPOTHUBIATLCH pa3dpylawliemMy Oed-
CTBHMIO MHKPOOPIraHU3MOB M arpecCHUBHBIX BOA;

ObLITh TEeXHO/OTHYHBIMH,

Ha nyuyuHHCTLIX ydacTkKax aBRTOMOOUNBLHBIX AOPOT Clle -
AyeT INPUMEHdTHL MaTepuansl, OedOpMAaTHBHBEIE CBOHCTBA
KOTOPbIX ITO3BONAIOT BbIAEepPXHBATHL HepaBHOMEpPHOE MOpO3-
HOe INnydYeHue, T.e.

rae E«,ngq -~ OTHOCHTEeNbHOEe YyMJIMHEeHHe MaTrepuana npo -
cnoﬁxoﬁi NpH HepaBHOMEepHOM MOPO3HOM IIydYe-
HHUH, 70,

Ke — KOSQOUUUEHT, YUUTHIBAOUKE UUKIHMUECKOe BO3-
OeucTBRHe IYYeHHdA-OCAalK¥ Ha OONYCTHMYIO Be-

MUYKHY OTHOCHTENBHOTO yAJIHHEHHMS MaTepua -
na (Kg<1),;

& ooy~ OTHOCHMTE/NbHOE YIVIMHEeHHe Marepuaja TMNpH
paspbiBe, %.

Benuyuny SPﬂ-}P clleflyeT yCTaHaABIUBATL IIPHMEEH -~
Te/ILHO K yClopdsaM paboThbl NMPOCHONKH B 3IeMJISHOM IO -
JIOTHE, KOTOpPbie XapakTepH3yIOTCH, BO-IEPBLIX, INIOCKHUM
Halnps>XeHHbIM COCTOSdHUEeM IPOCIIONKU; BO-BTOPBIX ,Ma7IO H
CKOpPOCTBK Ae@opMaluH, PaBHOH HHTEHCHBHOCTY Ny4e HH
PPYHTOB 3€MIIFHOIO IIOJIOTHA; B~TpeThbHx, paboroit MmaTe -
pHana NpH OTpHUATEeNBHBIX TeMleparypax. lng yyera pa-
boTrl MaTepHasla NIpPOCVIOHKH B NJIOCKOM HAaIDPIXEHHOM CO-
CTOSHHMHM MOXHO I[NPOBOOUTHL HCILITAHUS C NOMOILBLIO HaANy -
BaeMoOif nnenHoyHo# MembGpannl. Koadpbuuument K¢ cneny -
eT INpMHUMATEL PAaBHLIM BeJIHYMHe, NpPH KOTOPOH Npociioika
BrifepxupaeT 6e3 paspeioB Gonee 100 uUMKIOB HArpy3KH
H pastTpy3KH.
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Bennuuny b nyy YCTaHaB/IMBAT C YHETOM IMIODLI Ny-
JeHUd IeMAAHOIO NONOTHa& H 3alleM/1eHUst NPOCNOHKH B
rpyHTe ,

'ﬁiﬁm ACCAD ’ __H-—:H-—- ) (29)

roe M, - riy6uka npomepaanus TPYHTOB OT HU3a AU -
POMHOD OREeMIALI, M;

hpa = yOUHA 3al0KEeHHS HPOCIOAKH OT Md3a A -
POXHOH OAeN bl M;

ﬂhnyq— Pa3HULIG MeXIy BOMHYUHAMA Hy4Hesidl g oo -~
CeOHHUX BEepPTHKANIBLHLIX CHOIAX IhyaTH 1O I
NPOCHORKOU, M,

ﬁE*}— PACCTOAHHE OT KOHTYpa NY4YeHHs pyHTa 140
JIVHHUY XEeCTKOTO 3auieM/IeHuda INMPOCHONKH, M.

3.3. dng ycrTpoicTBa OAPeHUPYIOUIUX MPOCITOEK MO K HO
MPUMEHATEL HUMNIONPOOUBHON HETKAHRIK CUHTETUUYECKHH Ma-
tTepuan “popuut $-2” (TY 21.28.81.81); ana ycrpoiicrsea
APEHUPYICILUX, APMUPYIOUHX K KaANUINADPONPEepPLIBACWEX TPO-~
C/lI0eK =~ HeTKAaHELIe CHHTeTHHYeCKHe MarepHanbl TuUna “OH-
auM"X) 'HAPOUSONUPYICIIHEe NPOCAOHKU MOMXHO YCTpRaubBaTh
na uaona (F'OCT 10296-79 "Haon. Texuunueckue ycio -
BHA"), NONUITUNEHUBON unenxyu Tolununod 0,2 mm, crabu -
nuaupoBanHoit 2% kasHanwnoit caxu (FOCT 103854-73"Inen-
Ka NONUITHIeHOBAas”) U MaTepHana Ppanly3IcKoro HpoH3 —
BOACTRA “kKoneTadm” {(HeTKaHbI CHHTETHUYEC KKl MaTepy -
an, nponuTauybiil OuTyMom),

HepaBuoMepuoe MOPO3HOE NYHEHUEO HA ABTOMOUMILHLIX
MOVOrax, OTBOYAIGILHA TeXUUYeCKHM TpelonniaN, 08 -
HO e BRIBLIBAOCT GASDIIEY HOLEMIEX CHATOTHILCKHIN M7 e

\
X |
"Martepuan “8unint” BblaycKaeT HNaHLYICKAY DU P M
"Pon-llyltenx”.

e
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niasoB. Mg H30na U NONUSTHIEHOBON IVIEHKU HYMXMHO KOH-
TPOMUPOBATHL BLINOJHEHHe COOTHOWeHUs (27), TpUHUMAS

yaOAdHHese 1neHkKd InH paapbiBe no tabdbmn. 1.
Tabnuual

iy g—— s e, . -

CxopocTy Oe- OTHOCUTeNLHOe YANMKHeHHe INJIeHKHW TpH
dopMauuu paspnipe, %, npu Tem.eparype, °C
[IJIEHKH, ~IM/MAH
0 ~20
Maon
<0, 7 | s | s | 5 | 4

[Tonu>TuneHoBaa nie”Hka Tonumuoi 0,2 MM, cTabunu-
aupopanbasg 2% KaHanbHOMH CaxiI:

0,1 21 20 19 18 18
< 0,01 13 17 17 16 19

MpumMmeuanue, Tabnuua cocrtapieHa Mo ALHHBIM HC -
crnenopanuil B.M.3yOkoBOi.

B pacueT ciledyeT BKTOYAThL 3HAYEHHUE KOSQPUUHEH T a
Ke , pasuoe 0,708 cooTBeTCTBEHHO ANg M30/a K INOMH-
3THIEHOBOH I[IJIeHKH.

[lpr BNAXHOCTH TpPyHTa OT ONTHMAJBHOI OO MNOJHOH
BAaroeMKOCTu ¥ nnotuocTH orT 1 no 0,8 ot Haubonpwey
NMJAOTHOCTH, NOJYYEHHOU NO MeTOoAdY CTaHZAPTHOTO YINIOT -~
HeliMs, Benuuuna Al,, B ypaBHeHUH (28) cocTaBnger
ang nonusTunenopoy mienku ot 10 no 20 MM, llpw onrTH -
MAaNLHOM BI&XHOCTM M IJIOTHOCTH, papHoil 0,8 or Hanbonw
wejl IJMIOTHOCTH, 2TO paccTosaHHe cocTapigeT Ooltee 20 MM

Hi1qa nzona BenuduHa &e,kj RO BCEeX Clydagx paBHa
HYJ110,

3.4. g pacyerta BOOHO-TENNOBOTIO peXUMa 3eMJIIdHO-
O HOJOTHa4 1HeoBXOoAMMO 3HATEL KOJHYEeCTBO AaTMOC(epHbIX
ocankopn, OTBOAMMDLIX 1O [ApeHUpYylleldl Hpoc/ioiiKke U npoca-
HUBAIONIIXCYH Yepeld Hee B HWKendexauduid PYyHT, & TaKXeE
MAKCHUMAaNbHYI0 BEJHWYHHY MHTEHCHUBHOCTHM CTOKa BOALL 10
npocqoiike. [lopanok ux olipedeneHusi CHAeAYIOWHH.
Brauvane pa3dbupaioT nonepedHblil 1podHaL HDOCIO HK U
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Ha yuacTky amauHoit A€ (puc,2). 3atom AT KAXKAOTO U3
HHX paCCYUTLIBAIOT HHTEHCHBHOCTL [POCHYMBAHUS BOAbLI Ye-

pe3 npocioiKy B HHXeNexallduii CPYHT 1o Gopmyram (30) -

(32). , S
_

Q} L | — |
T#—:*';}._—nﬂ*f;l% -#1 Y4 ! st | At |
S |

- &)
== TAT
_T T T; T q}w{/”t)quﬂ'ﬂ”f;
9!?,’)(!?) r
/7 n-1 |

Puc.2. CxeMpl ang onpefesneHdss HHTEHCUBHOCTH fpocadHiBi —
HUS BOMABI 4HEepe3d MPOCNOIKy: a-nonepeyHbli npoduibt MpoCIOon-
KKu; B-cocTapidioiine BOAHOIO HarnaHca IpOCTIORKH

X
/N Hy m f KCP(’ED) (30)
(}np (n) (30 L en ) aH,M E}nﬂ(n) ?CP(HN) '

)

rae qup(ﬂ) - MHTEHCHBHOCTE NpOCcadupaHHYA BOOLI YHYepea
NPOCNONRKY B TPYHT HA n —M y4aACTKe,
n/cyT-md);

Jo, - rudpaesnyuycckKHil FpaddedT, [IPM KOTOPOM OT-
CYTCTBYeT OpocaylBaHue Bl bl Hepeld [Ipo -
CNOoiKy, 6esapaaMepHas BeNIHUHWHA; Oag OHAH -

Ma o =0,45, nns popuura Y, =0,60:

L - nonepeydyusifi YKJOH HPOCAOHKMH, NOJH eAHHHUbI,
H,y — MVIHHA BbUIYyCKA HETKAHOI D CHHTETHYCC KOO
MAaTepualla Ha OTKOC HIH B OpeHax, M;

{. - paccTodHue OT KPOMKH NPOJIONKH 00 HAYWNIA

h -1ro yuactka (todyka “A"), A,

Q,, - KOBQDHUUHEHT, XapaKTepHIYIWHIl NOPOBYIO Ci:-
CTEMY HETKGQHOIO CHUTETHYEC OO0 MATepHa -
na, n/eyT-nm<) pns 6unuma Quw =60 n/cyr né,
A71a OOpPHUTA U-H‘uf'- 100 JI;’(L:yT.M,_};

X )

o nannbviv uccnenosauuit C.B.YHepisona,



Q’S - HHTOHCHUBHOCTL NOCTYIUICHHS BOALI B NPO -
5 () CJIOHKY Ha R =N y4HacTKe, n/(CyT'NIQ);

Kp(2p)™ Koadjubmfuewr buMLTPaAUMU TCPYHTA MO/ [1p0 -
COACIKOT, M/CYT;:

- KO3(hPuUKUEeHT OUALTPAUNM HEeTKAHOT'O CHHTe -

THUECKOTO MATepuana B nornepedyom (B miio-
CKOCTH XOJICTa) HanpabBleHHU, M/CyT; 04

ounuMa Kewm) =60+30 M/cyT, Ang AOpPHUTA
Kopnmn) =50+20 M/CyT COOTBETCTBEHHO I pH
Harpyske 10 i1 200xk][1a.

bopmyna (30) upumenuma npu Kgp,<0,1 M/cyT H G rip ()
He OOllee HMHT™EHCHUBHOCTH BIIUTHLIBAHHA B I'DYHT B Cly4d ae,
KOrraga OH IMOKPLIT CHNOUHbBLIM CJI0OeM BOALI B TedYeHHUeE
BCEro paccMarTpuBaeMoOro nepuona.

Benuyuny Gng(ny ONPENeNdioT ¢ y4eTOM BOAbL, IO -
cTyliawuieil B NPOCHUONKY HeNOCpeACTBeHHO H3 Bhilieljiexa-
uero rpyHTa HId AOPOXKHOM Oodexdbl M CTeKawlel IO IO~
pamM XoiaCcTa ¢ BepXopOU CTOPOHLI,

+ q’ﬂ{n-4]

qnﬁ(ﬂ)zq’ﬁn(n) Jf ? (31 )
M

roe Q8n(my — UHTSHCHBHOCTL BIHTLIBAHMA BOObBL B IO -
) CNONKY M3 Bhillellexauero CpyHTa WId A0 -
POXHOM OHOexXAbl HA " -M yyYyacCcTK &,
n/cyr-m2),
q’ﬂ(rr-i} ~ HHTEHCHBHOCTBL CTOKAa BOIAbI HNO IIOpaM XOJ -
cra ¢ (n-1)-ro yyacTtka, n/cyT;
= 2
fn - JJoimafgp h -ro yyacTka, M2 (fn-—-AEn 1 M )
[lpu aTON

q’C‘r(n-f]2(%1.8(!1-{)-(}np(n-i))f(h-{)‘g (32)
3 Hmm+Len
= 1’0 SMKCPTH.H) ("H"'"'"'_""""‘un+ Eh) ?
rge (5:_1.“ - TOJHIHHA HeTKS8HOT'O CHHTeTH4YeCKOoI'o Mmarte -
pualia, M.

TonunHy HeTLaHOI'0 CHHTETHYECKOIro MAaTepHala B KOH-
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CTPYKUHII cllefiyeT ycCcTaHapJAupaT 10 Tabn,2 B danpcn -
MOCTH OT HaACrpy3K¥ NpPH YIJIOTHEHHH BbhIlIeJIexAallux ¢Jioen
FrpyHTa M AOPOXHON ONeXIObl, BenuuuHa 3TOl nHarpyakwu
3aBUCHT OT MapaMeTpon kKaTka (JaBieHue B mMHax, /5o —
vieTp clleda W Apyrde noka3aTelHd) M TOJMUIMHDLI YINTOTHS o=
MOTO CJ109d Han npoCnoOlKOH.

Tabnuuna 2

Har‘pyaz{a k[1a | Tonwuua Marepuana, MM, NpH Macce,

o KT/ M2 )

0.3

10 2,4
20 2,1
40 1,8
80 1,9
120 1,3
200 1,1

[IpuyMeyanue. Hanp yeproit — ToluwuHa OSuaouma, non
yepToil - HNOpHUTa P-2.

3.5. b KOHCTPYKUHSIX 3eMJIGHOTO NOJOTHA C apMUDPYIO-
IMUMU [NPOCIOUKAMH MOPO30YCTOUUYUBOCTL MAOPOXHOW OOdeX -—
npl obecrey”uBaeTcd NpPH HOBBILIEHHBIX 3HAYEHHAX MOPO3HO-
'O Ny4YeHUs TPYHTOB O CPaABHEHHUI® C HCPMAaMHU, peKkoMell-
nyemeiMK “"HWuctpyknueii” BCH 46-72. B 3toM cnyuae
AoNycKkaeMoe nyyeHue HNOXpblTUg L

qon (Hu) CM, Cclenyer
VCTaAHaBIUBATL O YDPABHEHHUSIM:

P _ Lgon(an r . (38)

gon (H.u) ’

?H.M
E? Qﬂntnn)

?H.M ?EJT GTBQ(“' HM eqon(nu]& (34)

rae Egon(ar)— aonyckKkaeMoe ny4deHue IIOKPbITUSA Oel3 rnpo-

CJINOeK, CM,



Dart P KOS®PUUUEeHThl HepaBHOMEPHOT'O NMyYeHHU d

IT UM NOKPBITUS COOTBETCTBEHHO B KOHCTPYKHHUAX
Oe3 NpocJioeK H ¢ APMHUDYIOIWHMH IPOCNOii-
KaMH, NOJIM eOHHHUBbI;

Q., b6, - xosabduuuenTh, XapakTepuaywouune nepopma-
TUBRHEIE H YNpyrHe cBpodCcTBa HEeTKAa HBIX
CHH’F@TH‘IE%KHK MaTrepuanonB; Ang OSuauma

T

a,= 0,08, = 20 H;

E - mMonynt nedopMalumy HeTKaHOTO CHHTETUYe-

CKOrro matepuana, H/cum; Moaynn aegopma-
UMY onpenengdercd 10 MeTOAMKe, YCTAHOB —

NEeHHOH NNsI TeKCTHIIbHBIX TKaHeHl; Onsa b6y —
NKMa =690 H /oM.

Pacyer no ypasHenusm (38) u (34) mMoxHO npopo -
nuTL 1P YCNIOBRUH, 4YTO [OAaB/lIeHHe HA HeTKAHBbIH CHHTEeTH -
YCCKHH MAaTepuanl OT BblUIeJIeX allldx CIIoeB HOPOXHO I
ofexAnLl cocTasigeT He MeHee O Klla.

Jonycrumoe nydyeHHe NOXPLITHH ONpeldeldldT METOAOM
noabopa, npuHumasa .. =0,25.

3.6. [lpu npoekTHpOBaAHUH 3 EeMIJISHOI'O NOJOTHAa CclieAyeT
NMPpOBepPATL BO3MOXHOCTDL IPHMEHEeHHH HeTKAHOI'0 CHHTEeTH-
4YeCKOT'0 MaTepuana THna “duaum” B KadyecTBe KalWuligpo-
lHpepbiBalley INPoOCclIOHKH,

[lpocioiiky H3 HEeTKAHbIX CUHHTEeTHYeCKHX MAaTepHamnoRB
MOI'YT ObLITHL 3anolIHeHbl BOAOH B peldyl/ibTarTe NoCTyljie -
HUg aTMOCOhepHbLIX OCANKORBR WM OTXAaTWUd BOALI IIPpH ocal -
Ke rpyhnra. [lpocnojika paboraer B KayecTBe Kanuingapo -
ltpepuBaTellss Tora, horfla HPOUCXOAMT ee OCYUIeHMe B
pesyAbTaTe pa3pbiB& BOAHOI'O NOTOKA HAa T'paRule Mex Ay
MAaTepHalloM M HIXKeNexawuM TpyHToM, Takoi paspblB Ha-
bnionaeTcd B ciaydae, Korla pacxol KanuangpHo-noape -
LICHHOI BONDLI U3 npocinofikuy Oyner Bonbue pacxofa cob-

CTBEHHO KAalW/INApHOIl BOAbl Hepe3 NpPOCTIOHKY. B sTowMm
ciliyd4ae HMeeT MeCcTO COOTHOlUIeHHEe

I - N . i
KI M“-H, -&51) K ! O(K(n] Ofu,y. —.dSl‘! ~
w(n) Ja wi(nj Wﬁ Do
L I e
A S! AS 3



1 | 9« 1
lkfm.r(n)[ =~ (hu,,u.+ 811.:44'55 )]
hun+8uu+ﬂ5 + Ut R

_ (35)
ol 9. T
KW(H){ﬁZ; “(hﬂ.m'*&u.n"'ﬁs )J ) n)
+ s el W =N '
hy wt Ot AST +U Uy
roe g, - YAOeldbHas ABHXYyWAas CH/la MEHHCK& BOOBI B

NpedBAPHTeIBHO CMOYEeHHOM HeTK&HOM CHH -
TeTHYeCKOM MarepHane, lla;

I
AS AJ - BbICOTA BOALI Hal [POCMOiKOH cooTeBeTCcT -

BeHHO B 1 #u 1Y rpynmax xkanunaqapon rpyH-
Ta, M;j

- PAacCCTOfiHHEe OT TrOpH30OHTA T'PYHTOBLIX BOA

H. M (FTB) no mpocnoijiku, M.

Ilpp ooHOM M TOM Xe I'PYHTe HaO NpOoCNoOiKOi H HonA
HeH

I r

Hh, W Kw Ky

J:09)
ﬁIKw*‘...*' %th: H M Kq)(u_n)

= - (hu.u+ SH.M) ’ (36)

rne n — HOPUCTOCTBL HETKAHOI'O CHHTeTHYeCKOro mMmaie -
prana, ACJMH eNHHHUBl;, AJa MaTepHala THia "0

aum” n o= (,8<0,9; gter{ﬁmee 3Ha4YeHHe CooTBel-
creyer nHarpyske 200 «klla.

AHANOTUYHLIIA BHO HMeEIOT 3aBUCUMOCTH, MO KOTO P bl M
onpenensilorcd 3uadenua U Uig ocTanpHLIX CPRYMT Zanuia-
JISIpOB TpYyHTA.

KoaddpuuneHTh ‘B,I U ‘gw XapaKTepH3YIOT CTeleHb 34 -
[MOJIHEeHUS KaMUUISPOB I'pyHTa BOMo#. lIp¥ MOOHNTHU KA -
NHJIApHoil oAbl o7 I'TB no npocnoiiku 3ToT KoapduuueHr
paBeH eAHHHMIe, B OCTAalbLHLIX Claydasix - HYJIo,

Benuunny @,, YCTAHABIUBAIOT MO MAKCHMAILHON BbI -
coTe MOAHATHdA BOAbl B HETKAHOM CHHTeTHYECKOM Mare -

puane hK(H_“), M, pi z2pdexrte cndonal Q. =p.gh g, }

12,7 rila.

}

ang 6uauMa G m
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llpocaoitkit U3 HeTKaHLIX CUHTEeTHYEeCKHX MaTepualioB
TUNa “OunHN?, Kak (1paBWiO, BLIMOJIHAIOT OYHKUMK KOIHII-
NAPONpePLIBATEIN B CIMHUACTLIX TPYHTAax; B NecyaHbix, OCO-
OeHHO KPYIlHO— H CpedHe3depnHUCTLIX, OHH B 3TOM KadecT -
B e paboTal .

3.7. B koucrpyknugax {(cMm.pdc.l,a) herTKaHblit CHRATETU-
HOCKHIT MAaTepHall YKJ/JIaablsaloT Ha clylandpopaHHoe H yli-
MOTHOHTIOE B COOTBETCTBHH ¢ ACHCTLYWHIWMHU HOPMATHBA -
MIL 3emMisHoe nojorno. [lonepednulil YKIOH ApeHUpPYIOUl € #
UPOCAOHRKY M3 HEeTKAHLIX CUHHTEeTHYCeUKHX MaTepuanop INpH-
AN AT He Mmonee 20%o.

B concipygu (cm.puc.i,0) noicpednblii YKIIOH Kalun-
japonpepbisaoieill MPUCORKN TaKke [HOJKeH ObITh He Me-
nee 20%o. [onyckaercsa ykinanbiBaTi, HETKAHBIA CHHTETH -
YOeCKHH MaTepHrHal/l Ha 'pyYHTOBOE OCHORBAHHE C MECTHDBIMH
HOHUXEHUAMH RyOuHO#N He Oonee 8-10 cMm. B sroMm ciy -
yae MOMepeyHbid YKJIOH cienyeT ypBenudyutrb A0 680-80%0, a
OJIMHY BBIIYCKa INOJIOTHHU MaTrepHalyla Ha OTKOC HIIH B
apenax - no 0,8-1 m.

[lpx ycrTpoiicTre KanunnsponpephiBaloleil ¥ APEHUPYIO -
el NpocC/IceK pPYJNOHBI HETKAHOTO CHHTETHYeCKOI'0 Marte -
pHana packaThblBalT OOHO 0 ApPyrOMYy, CUIHBAIOT Kpagd
lIBEHHOH MAaAIIMHKOH W pazpopauunparnT. [Ipx orcyTCcTBnAH
WBeHHONH MauWUNKd AONYCKAEeTCHs CKpelyldTk NONOTHUI A
ckobamu npu wvpuHe Haxmnecta 10-15 oM.

[lepeniBinkewue TPHHCIOPTHLIX CPEACTB HIH CTPOUTE/lb-
HLIX MEeXNHH3MOB (ellOCpPpeiCTRe:I0 N0 HeTKAHOMY CHHTE -
THYECKOMY Marepyaly He paspeuaeTcd.

Bpiiuencokamue cnos clieuyeT ycrpauBaTh HYTEM HA-
ABINKKH MAaTepruaAJIor KW IpyuTon.

MUHMANTLHAYL TONILKEA GO T'PYUTa HAW AMaTepHan a
NOPURHON ODACKALL, AP KOTODOI ACIYCKAOTCH npoedn
CTDOHTONLHLIX MAWHH, COCTARHeT B YUIOTHeHHOM COCTOf-
Huu e Menee 0,2 1 0,3 3 COOrBETCTROHHO ITPH KO3DbU —



HAeHTe YINJNOTHeHHUd I'PYHTAa nod IpoClIoONkoil He MéHee
0,98 u Mmexee 0,85 or Hambonpirefl NAOTHOCTH, OONYYeH —
HOIl MO MeTOAYy CTaHONapTHOTO YIJIOTHEHHd.

3.8. 'mopousonupyiloune Marepuanbsl (H3071, NHOJIHITH -~
jeHoBY1I0 mieHky tTonuuHo# 0,2 MM M Konertanu) 6e3 no-
PpeXOeHHN BHIAEePXKHBAKWT HAUPY3KH, BO3HHKAWUMHEe IIpPH
yKJaadkKe H YHNJOTHEHHMH BbillelieXxallX CJIoeB I'PYHTa ¥ A0~
POXHOH OdeXObkl NPpH YCHOBHH, 4YTO INIOTHOCTEL HHXEJIeXa-
KX CH0eB T'PyHTa cocrTapilngeT He MeHee 0,95 or maum -
Oonpllel NMOTHOCTH, YCTAaHOBJIEeHHOH NO MeTOoOy cTaHlapT™-
HOI'O YINIOTHEeHNd. Eciu TpyHTH yIJIOTHHTE Hedb3$, TO HX
ciieAyeT 3aMEHHTHL. | OJIIMHAa C/10g I'PYHTa Had MNPOCiof -
kO nomxHa OnlTh He MeHee (0,25 M B YIWJIOTHEHHOM CO -
CTOAHHH., MOXHO yMeHBIIUTHh 3Ty Tojmuuy 0o 0,2 M 1p#
IIJIOTHOCTH TI'PYHTAa Hoa npocqioiikoit He MmeHee 0,98 oT Han-
Oonpileil INIOTHOCTH,

CnenyeT InpeldyCMarpHBaTh YCTPOUCTBO NOACTHIAOIIE -
' ¥ 3alUTHOTO Cloep, MeXAY KOTOPLIMK HYXHO pacno -
naratb THAPOH3OMHUDPYIOMHMR mMaTepHal, OTH CIIOH yCTpau -
BAIOT H3 I'PYHTOB OIllpede/leHHOI'O 3epHOBOIO cocTapa. [lpu
HCIIONIE3OBAHUY KH30J7Ia I'DYHT He HOMXEeH codepXaTh 3epeH
kKpynmHee 40 MM, Eciiy B I'pyHTE HMEWTCH YacTHUbl pasMe-
poM 5-40 MM, TO KpHBAaAg 3epPHOBOI'O COCTABa He [OOJXHa
BRIXOAKHTEH 34 npefenn! OONYCTHMOI'O 3epHOBOIO COCTAaBaAa,
npeacTapieHHoro B tabn.3. llpr ucnonb3oOBaHUM IMONIHUITU-
JIEHOBO#M meHk# TonumuHou (0,2 MM I'PYHT He OCIIKEeH CO -
aepxath yacTuu kpynuze 20 MM, a KpUBagd 3epHOBOTO CO-
cTaBa He NOJIXHA BRIXOAHTHL 3a npefens obnacTH, ykalas-
HOl B TOH Xe Tabi1. 3.

Tonmura noacrTuiawero ¥ 3AUIUTHOI'O CJ/lIOeB HOMNMXH 4
O6piTe He MeHbwe 0,1 M B nnordom Ttene, [Ipnm MCnonab3o -
BAHHH MAaTepHana THina “koJieTaH” NOACTUIIAKIIHK H 3a-
IKETHBIA CJIOM HEe yCTpaHpBaloT.

Ilon nopoxuo#i omexnoii TonmuHol He MeHee 0,5 M no-
NTUSTHICHOBYIO IIJIEHKY ¥ H30JI MOXHC YEIaAbIBATb F-¥c
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CllcUHAaNBLHOH J3alllHTbl, €CHH BbhllieNiexalilde CJIIOH ycTpoe -
Hbl M3 MOHOJIMTHBLIX MATEpPHAJIOB; B INPOTHBHOM ClAy4Yae
PEAPOUIONALHUI0 HeODXOUUMO YKIIafAbIiBATL NOA APEHUPYIO -
MKW CINOUH U3 IeckKa,

[loBepxHOCTh NOACTHAAKWErO CNOog clledyeT NOoAAepXi-
BATEL B COCTOSIHHMH, HCKNIOYAKUIeM BO3MOUXHOCTL 0Opaso -
Ballig CKOMNNEeHUH K 3acToep BOAbLI. B I'pyHTe NOACTUNIAIO-
mero CJj1og Heljlib3dg OCTaBlsSITL CKOIJieHMs Jibda U CHera,
NpH OTTAHUBAUHH KOTOPbIX MOTYT NpPOUCXOAHTH HEPABHO -~
MepHbie npocalnkyu, [lo noaroropleHHOMY HROACTHIAOUIEMY
CNOI Npoe3ll MeXaHU3MOPB ¥ aBTOTPAHCHOPTA He HAONyCKa-
ercd. [lepen yxnankoil ruapou3oBpylollero ciog clieayer
YOanuTh NOCTOPOHHHE NpeAMeTh! M KPYIHbIe BKIIYEHUA.

Tabnuuna 3

PasMmep se- HonyctuMoe cooepxaHue 3epeH Kpyl‘Hee
peH, MM naHHoIrOo pasmepa, %, B NOACTMIALIEeM
H 3aUlHTHOM Clodx
Ang uM3aona AN NOJIN3TUIEHOBOMN
NJIEeHKH TOJIMHOM
0,2 MM
40 9, —
30 35 -
20 60 O
10 15 25
O 30 | 45
ﬂpuwxglba Hue. Tabnuuna coctTapieHa no NaHHbBIM HC -~
cnenopauuit B.M.3y6kxoBoii,

I'mnpounsonupymomue ciiow clledyeT yCTpauBaThb IPH IO -
NIOXUTE/IbHbIX TeMlleparypax. Y knadvipaTh MNOJIOTHHILA NO -
NTUATWIEHOBOHN INIEHKH H H30/1a NPH CKOPOCTH BeTpa COOT-
BeTcTBeHHO Oonee 10 m Gonee 15 M/c He pekomeHAyeTCd.

I'HOpoU30ONupy WM MaTepyan yxJ/aRbIBAKT Ha nmoaro -
TOBJIeEHHOEe OCHOBAaHWe, HauuHasg C HH3o0poll (mo Hanpabne-
HUIO CTOK& BOAbI) CTOPOHEI,



[lonoTHuila HeOOXOOKMO YKIaAbiBAThL BHAXIIECTKY (5 -~
8 cM) U CBApPHBATHL Ta30BOil TOpenKoiff UM CKJIe U B a T b
pelBapuTelbHO HarpetreiM  OurymoM  BHI 90/130
(FTOCT 22245-76 “BuTyMbl HedTsHpIe NOPOXHBIE BI3KHeE.
TexHnyeckue yciiopHd”) COOTBETCTBEHHO NPH MPUMEHEH U H
MaTepualla Tuhna “kKonerta’Hw” U H3ona., B nocneiwem cny-
yae CThIKM ClleNyeT YIJIOTHATH.

CpapuBaTh MNOJIOTHHILAE TMOMHITUIEHOBOH INIEHKH MOXHO
C NMOMOIUBLI) TOpdyYero BO3AYXAa, HHPpPaAKpPaACHOI'O H3NyYeHud,
YALTPpadpyka WIHN annapaTaM#u KOHTaKTHOTO Harpepa. Pe-
XHAMB! CBaApKM nonadUpaoT ONBITHLIM IIyTeM B 3aBHCUMOCTH
OT TOJIUIHHBI MMOJIM3THNEHOBOro MaTtepuana. IIlpounocrtsn
CBApPHOI'O WBa MO/IXKHA COCTAapildTh He MeHee 60% mnpoyno~
CTH OCHOBHOI'O Martepuana. Kpadg cpapupaeMblx IIJIeHOK
COCNUHAIT Mexdy c000ii BHaxiiecTKy HIH T-0O0pa3HbIM
mpoM,. llupuHy HaxnecTa cilefdyer NHNpUHUMATL He MeHee
5 cM.

[losjoTHHLIA MOXHO COEOHHATH JIeHTOH C JNUIKHUM Cllo-
emM (CTY 14222-64). llupuna Haxnectra B 23TOM Ciaywaeé
0,15-0,3 M.

3a HCKAYeHHEeM KOHCTPYKIHHE ¢ TpyHTOM B obOofiMe
HIIH MNOATOISgEeMbIX HelNOCpPeACTBEHHO MNOBEPXHOCTHLIMH HITH
FrPYHTOBBLIMH BOOAMH BMECTO CBAPKH HIIM CKIEHBaHHg 10—
JIOTHHHLT NOJIM3THIIEHOBOH IJIGHKH AONyCKaeTCd yCTpaKnBAaThb
CTBIKM BHAaXJIeCTKY M CKpPyYHBAHUHEeM OpH YCJ/IOBMH, YTO OHH
HaxoOdTcd 1104 HATpPY3KOH OT Beca Bblllejiexalulux CJIO €B
CPYHTa M OOpPOXHO# onexnnl He mMeHee 9,8 klla. UWlupuna
HaxnecTa NonXHa ObITh He MeHee 0,5 u 0,7 M npa KO3 -~
buuHeHTe YIUIOTHeHHUS T'pyHTAaA Nod INIeHKOH COOTBEeTCTBEH-
HO ©Gonee 0,95 u 0,92, OTHOCHTeNBHOR BNAXHOCTH B pac -
yeTHbI IIepuon coorpercTBeHHOo MeHee 0,8 wu (0,85 O T
rpaduusl TekydecTH. [lnenky cnenyer yknaaeiBarbh cpBobon-
HO ,0e3 HaATSXKM; B BeTpPEHYIO MNMOTOAYy Kpas MOJMUTHHIL HYX-~
HO 3aKpennsiTh. XOIMHTh IO IOJHITHIEHOBON IJIeHKe H H30-
1y MOXHO TOIBLKO B MArkolli o6ysHu.



[TlonuaTuneHOBAs NNEHKA HEe [N0JIXXHA HAXOAHUTBCH IO [
BO3/elicTBHEM NPAMOR CONHeyHO#H pauvauuu Oonee 2-3 4,
IO3TOMY OTCHINIKY ¥ HAONBUHXKY IpYHTa cledyeT BeCTH y3-
KuMm ¢pouTtom. HMzson cneayer z3aceinarb B AeHb €Ty YK -
JdafKyu, CPOK 3AachIIKM CHHTETHHEeCKOTO MaTrepuana THIA
“KoneTaHil” He perjaMeHTUDPYeTCsi, HO J4achblliKka ocylieCT-
BIAETCS TOJILKO IIPHY ITOJOXUTENBLHLIX TemMilepaTypax.

' pYHT YNJIIOTHEKT B COOTBETCTBUM C AGHCTBYIIIHMHU
HOPMATHBAMH,

[TpH coopyxeHHH 3eMJIAKOI'0 I10/40THA C TI'PYHTOM B
oboliMe U3 HU30NHAa HIHK MONUSTHIESHOBOH NAE&HKHU CYIIeCTBRY-
eT BepOSITHOCThL NOBpPex/leHUs 3TUX MaTepuanos BO Bpe -
MA CTPOUTEeNLCTBA, YTO HeAOINYCTHUMO AN YKA3AHHOW KOH~
cTpyknuu. [loaToMy, ycrpaupad I'pyHT B 0060iiMe, He0obxO0-
AUMO NPOBOAMTHL TeOPU3INYECKHH KOHTPOIIb TepMEeTHYHOCTH
YO EeHHOI'O MaTepunana MeToaoM KOMOHMHHMPOBAHHOTIO SJ1EKT-
PO POGUITUPOBAHUS TpexaNeKTpoaHoit ycraHopkoi. lHonu-
STUNEHOBAd IJIEHKAa M M305 SBJdIOTCS BBICOKOOMHBIMH Ma-
Tepranamu, HOBpPexOeHHbIe Xe ydYaCTKH, CKpPeIThle OO 38a-
ILUTHBIM T'PYHTOBBIM CJIO€M, BO BpeMS 3/eKTpPOoNnpoPUInpoO-
NAaHHd NPOSIBASIOTCH B BHAE HU3KOOMHBIX 30H. P aapris b
MOJINBTU/TEHOBOR MNNeHKM M u3ona PUKCHUPYITCd Ha rpadu -
Ke 3eKTpoNpoPuIupoBaiuss B BHAE NepeKpellHBalomMXC {
JTOMAUDBIX JHHHE B 30HC HH3KHX 3HAYEHHH yHAelnbHblX CO -
nporusnenuii. Cully TOKa& U PA3HOCTH HNOTEHUHAIIOB H3Me -
PAIOT C MHNOMOIBIO SNEKTPOHHO-CTPEJIOYHOI'0 KOMIIeHcaTopa
SCK~1. B kayecTmpe MUTAKIMUX 3MEKTPOAOCB HYXKHO HCIONb-
30BATh XeJ/IeGHbleé CTEepPXHH, B KAUeCTBEe NPHUEeMHbIX - Mel-
Hote. OUTHMAIBbHBIM Pacc,29HHeM MexAy ToykaMK Habmno-

AeHNH dBideTCsd War YCTaHOBKH, papHblii 5 M, paccTodHHe
MeXNy npoduingmMm - 5 M.
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4. Tpe6osauHs K NPOSKTHPOBAHHIO
ONTHMAJbHBIX KOHCTPYKLLHH 2eMJSAHOro TMNOJOTHA

4,1, OnrumanrHag KOHCTPYKUHS 3eMIJISIHOTO HOJOTHA
COOTBETCTBYET MHHHMYMY INpHBeAeHHBIX 3&7partr HpHd yC -
NMOBHH, YTO Obecneyenrl TpebyeMple NMPOYHOCTE K MOPO30-
YCTOUYHBOCTEL HNOPOXHOH OOEXALL.

PacyeT Ha NpOYHOCTH ClledyeT NpPOBONHTH B COOTBET —
cteun c “"HMHcTpykuuein” BCH 46-72.

Mopo30yCTORYHBOCTE AOPOXKHOI OREeXALl HPH NOCTATO Y~
HO CcTaOUIILHON# BO BpeMeHH POBHOCTH MHOKPBLITHY, KakK Ipa—
BUI10, obecneunypaeTcsg OpH CcOONIONeHHH HOPMATHBHBIX Tpe-
copaHKll, 3akIOYAKUIAXCA B TOM, HUTO OOllee HYyYEeHHO
PPYHTCB He OO/XHO NpPeBOCXOOHTL HNONYCTHMBIX 3HAYE H U i
€qon (o) » P@BHEIX 2, 4 H 6 CM COOTBETCTBEHHO IIDH HEMEeH~
ro—, achanbprTOBeTOHHLIX M YyCOBEepHIeHCTBOBAHHBIX THIIA&v
IOKPBITHH B YCIOBH{X, KOrrma cyMMapHasi BeJIHYHHA Iy Ye—
HHg He MeHee ueM Ha 2/3 COCTOUT U3 IIy4YeHHS IPPYHTOB
HacumuX ), JonycTuMylo BeNRYHHY NYYEHHHT HYXHO BBIYUC -

N4aTsL N0 fopMyriam:

HpH hnqq(u,)+ hﬂ!g«i'(h’t::i.c')a 2/5 hﬂ'y‘f egm= Ky Eiaﬂ(ﬂ) ? (37 )
mpu Mgy Maguiuac) < 213 Ray,
T4 5, A hn.ﬂ(m;)] (38)
Cgon=K4 [?k'z "2 ({“ 'R:)( oy} 1on0)

rae  hyug o Do racys P o = OMHIAEMOE NydEHHE LDYHTO B
COOTBETC HO MOPO303alUUTHOTO CII0Y, Hachbl-
K OCHOBANMS NACHUTH MIX BHIEMKH, CM,

X)B npenennax HachilH INydeHHe MNPOHCXOAHT CpPaBHH -
TeJJLbHO PaBHOMEPHO II0 CPaBHEHMIO C HHXeJIexallMMH I'DYH-
TaMH, TA4K KakK HacCHhIIb YCTPaHBalOT H3 OAHOPOMAHBIX TPYH-
TOB T'OPH3OHTANBLHBIMH CJIOAMH C pPaBHOMEpPHbIM NOCIIOH -
HbIM YIIJIOTHEHHEM.
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h,, = OaHlaeMOe CyMMapHOe iydyeHHe MOpO303auuT -
™ HOrO Ccnosi, HHXEeNeXalluX T'PYHTOB 3eMJSHO IO
NonoTila H CPYHTOB C HEHAPYWEHHOH CTPYKTY -

POH, CM;

K, - k0oadhyMu¥eHT, YYUTLIBAKWHHA BIUSHHEe CllelUHanb -
HbIX MEPONpHATHH H& HEePABHOMEPHOCThL NYYelHd

rpyHTOB, Oe3dpazmMepHass BellUYUHA;

K, ~ KOS(hUuUueHT, YUYUTHIBAWILUA YyCNOBMS 3aneraHug
rpydta, OeapazMepHas BenHUYHHA.
[lpn ycrpoiicTBe apMUPYIOWHX NPOCAOEK H3 HEeTKAaH bl X
CHHTETH1eCKHX Marepunanop (cm.1.3.5)

K*=?3T/?Hn

[Ina onHopoAHBIX I'PYHTOB K, =1, Ang HeOONHOPOMH bI X
I'PYHTOB, NIpd NMy»O0OKOM 3aneTlraHWy¥ IPYHTOBLIX BOO ¥ OT-
cyTcTBuM Bepxosoakd K,= 1,5, mig HeOAHOPOAHBIX TIpYyH-
TOB H MpH OJIH3KOM 3aleraHdd I'PYHTOBLIX BOA WM HaAU-
YU BEpXOBOOKH K, = 2.

4.2. Cnenyer ¥MeThL B BHAY, YTO DPABHOUEHHBIE IO MO-
PO30OYCTOMYHBOCTH BAPHAHTHI KOHCTPYKUMH, KaK NIpaBunno,
He 3KBUBAJIEHTHB! II0 YCIOBUSM IPOYHOCTH, T.e. NpU OnO-
HOM ¥ Toi# Xe Tpebyemo# npoyHoctd OHM obmamamwTt pas -
JTUYHLIMH KO3(QpQHUHEHTAMH 3arnaca NpoyHOCTH. BcnedcTBHE
STOT'O OHHU XaApaAKTEepPHU3YIOTCH PA3HLIMH MEXPEMOHTHLIMHU
nepuonaMi H 3KCIyaTaAlMOHHBIMH XadecTBaMHu. ITO, B
CBOIO Ouvepefdnh, 00yclnoBivBaeT pal3nuyie B AOPOXKHBIX H
TPAHCNOPTHBIX SKCINIYyaraluMOHHBLIX pacxofdax, Heob6xoOuMbIX
NJis1 ocyllecTBNeHHs 3afaHHoro obmpema rnepepo30K.

CyMMa npuBeldeHHBIX 3arpaT 0 KaxIOMY BAPHAHTY
3eMIIMIHOI'C [IONIOTHA onpeflendercd 1o ciJOpmyneX}

ﬁ"“ﬁ‘*fﬁ’*‘Q*Eﬁﬁy-(C{;'C'Gq)fﬁ.rfﬁm , (39)

Nl gy iy

X

[lapameTrpbl Ay onpedcneildgd COCTaABIAWIMNAX YpaB -
HCH T (58) ¥ COOPBETCTBYIONUEe QOPMYJILI NPpHEEOOH b B
rabore M. B.Kopcynckoro “TexHMKO-2KOHQMHYECKOe elifelon
opayue KOHCTPYKUMIT NOpoxHbiXx onexn” (M.:TpancnopT,
1964) w B cnpaBoyHUHKE HHXeHepa-AOPOXKHUKA oAaep¥a -
HUe M peMOHT apromoduasinix gopor” {(M.:TpancnmoprT,

1074).
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roe I - cyMMa mpHBeldeHHBLIX 3aTpaT 3a CpPOK cpapHe -
HUST BApPHAHTOB;

C — npuBedeHHbIe 3aTpaThl Ha CTPOUTeNnbCcTBO | KM
NOPOTH;

(« — NpuBedeHHble 34TpPAThl HA KallUTalbHbieé PEeMOH-
Tbl KOHCTPYKUHH 38 CpPOK CpPaBHEHHUHd BapHaAHTOB;

(. - TO Xe, Ha cpelHHe PEeMOHTLI;

C, — NprBeleHHble 3aTpaThl Ha npuobperenune non -
BHXXHOTO COCTaBa;

(, — npuBedeHHble 3aTpaThi, 0OyclIOBIEHHbLIE YOOPO -

¥  XaHMeM NepeBO30OK B MNepHON NPOM3BOACTBA Ka-—
[MUTAIBbHBIX PEMOHTOB;

— I[IpHBedeHHAasl OCTATOYHAasl CTOUMOCTL 3eMIISTHO -
'O NMOJIOTHA H NOPOXHON OneXObl;

(.. - TO Xe, NOABMXHOI'O COCTAaRA;

ET —~ CyMMa IpHBedeHHbIX eXeloAHbiX 3aTpaT Ha Cco—
OepXaHHe U TeKYUUHE peMOHT 1 KM /10pOTrH;

[}T — INpHBeAeHHbie TPAHCIIOPTHLIE PAaCXOOhl HA Iepe —
P BO3KY maccaxupop ¥ T'DPY30B.

[Ipr oueHke BApHAHTOB KOHCTPYKUHH 3eMIISTHOrO MNOJIOT-
HAa HYXHO YYUTBIBATH, YTO YCTPOHCTBO APEeHHpPYUIHNX, TUl-
POUBOJIMPYIOUIUX U APYTHX MNpPOCHOeK, perylupyrlux BOO -
HO~TelJIOBOH pPEeXXHUM 3eMJIdHOI'O NO/NO0THAa, noasonserT obec-
[eyuTh Oonee cTabUIILHYIO BO BpeMeHHM POBHOCTH IOKPDLI —
THE MO CPABHEHHIO C TpPaOAHUHOHHBIMH pPeleHHS MU, B pe —
3ynbTare 4dYero cHuxaetcd cebecTOMMOCTB NepeBO30K I'py-
30B, HOBbIAeTCA 06e30MAaCHOCThL H KoM@popTabelbHOCTH
npmwxenuaX). NononHUTenbHbIH SKOHOMHYECKHil shdekT 0Oy~
C/1OBJI€H yMeHbUuleHHeM NpebhiBAHHS MNAaCCaXHUpPOB M CPYy30B
B NYyTH, YCKOpeHuemMm o060poTa cpeAcTB, BbICBODOXIECH K e M
MOOBUXKHOTO COCTABA M CHHXEHHEeM KOJHUYeCTBa AOPOMHO —
TPAHCIIOPTHBIX INPOHCIIECTBUN,

L

X

CHémbeH% cebecTOUMOCTH MNepeBO3KH Ipy30oB OOCTH-
raer 00-1000 py6/kM B ron NpH HWHTEHCHUBHOCTH [MEU -
K EeHUsT apToMOOHJIey Ha nepuod BBOMA AOPOrH B 3KCIUIya-

raugio 1000 apr/cyr. C vuyeToM CpoKa ChAyXObl HOKPBLITHS
(okono 20 neT) M pPoOCTa HHTEHCUBHOCTHM OBIKEHHd B 3-

3,5 pasa skoHomudeckuih adpdexkt cocTtamur 60 ThiC.pyb. HA
1 kM noporu (manubie uccnenopanuit 0.A.Huxouwoposa).
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MTPHMAOXEHMUE

Mpumepbnl  pacueta ¥

Onpenenexre npuHtoka armocdepHuix 0OCANKOB

B rPYHT Ha o0OYHHAX nNepea  NPOMEpP3aHHEM 3eMARHOIO NOJNOTHA

UcxonHble AaHHble. [lopora npoxoauT 10 TeppUTOPHUMH
Kanurunckon o6n., [lopropgemMocTs BbIIAAeHHS OC ARKOB
1 paz B 20 ner. MectHocTe paBHHHHag. llupuna npoes -
xelt wactu 7™M, oboyun -~ 2,5M, nonepedyHbift yxnon o6o -
yuH - 40%c . [lokpeITHe Nipoeaxell wacTH - acdanbTobeTOH.
O6ouMHbl yKpellUleHbl IlecyaHO-T JaBHIHOK cMecnhio. I pyHT
3eMJIGHOT'O II0JIOTHA — TaXenbil nepuieBaThii CyrnuHoOK. On-
TUMalbHag BAAXHOCTb-14%. KoapdbHUHEHT YIIIOTHEHUS CpyH-
Ta B pacyeTHbIl nepumon - 0,93,

PacyeTHbie 3HAYEHUY METEOPONOTHYEeCKHX (PAKTOPOB Oll-
penengiorT no Tta6tn.3 ymoMaHYThIX Bbllle "MeToOMyeck H X
peKoOMeHaauun"”.

Hcxonag H3 aTOro, IpHHHMAKT Tg =230y (13800 mun),
ig = (0,005 mMMmM/Mur, m =65, d =08 rlla, V =4 m/c.

[locnenoBaTenbHO OnpefengioT:

1) cymMMapHy©o BenHYMHY CMauMBaHHg [OBEePXHOCTH IIpO-
eaxeil wactu nmo dopmynam (10) m (11):

3 -
o= 0,01-65 /0,8- B 4y,

Hewo) < 65:0,5 = 32,5 mmM.
[TpurumMmanT Hm(n)= 4,6 MM;

X

Eo BCeX NpuUMepax pacuyera (3a HCKIKYeHHEeM IuC -
NeaHerc) pgenaeTrcs cChyika Ha GOpMynpl, TaGIHIbI B pU -
CYHKH, npupefeHHble B "MeTOOHUYECKHX pPeKoMeHOalKngXx I10
pacyeTy BOAHO~TeN/IOBOTO pexnHMa jig pa3paboTKH ONTH -

MallbHO#, KOHCTPYKUKH semn%ﬂor‘o [IO/I0THa aBTOMOOMIBLHBIX
nopor” (Colmosnopuux. M., 1983). B nocneaHem npumepe
PacyeTa ykKasadbl QOPMYJbLI HACTOMAILEr'O H3RaHu4.
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2) CyMMapHYIO BEIHYMHY CMAaUYABAHHA MOBEPXHOCTH

o6ouun no dopmynam (10)-(11)
3/ o, 43200-13800

Hew = 0,04-65 ‘\10,8' 85 = 18,5 MM,
anHHM&}DT Hm = 18 5 MM;
3) cyMMapHOe KONUYeCTBO BOMH, BNHThIBaKWe#dca B

MOXPBITHE:
no ¢opmyne (13)
- 0,005-138010-4,8 _

ts"(u)"' 0'005'85 198 MHH,

no dopmyie (12) 0,48n198

Hgniy= 0,008.65 €n(1+80-0,005) 10’ = 8,6 MM;
4) HHTEHCHBHOCTL [OCTYNJIEHHS BOABI HA ODOYHHY:
no (bOpM]me (17)

8.6
no ¢opmyne (16)
a1 |
nB 0,005 +2 5 5 « 0,004 = 0,011 Mm/Mun;

5) koaddHUKEHT BHHTHIBAHHSE BOOhl B IPYHT 3eMIIFgHO -
ro nojoTHa no rpaguky (puc.l); ong cyrinuska c Koa¢du -
ugeHTOM YIutoTHeHHs (0,98 M onTHMANBLHORK B AXHOCTS IO
14% nonyuawr C = 0,1;

6) MHTEHCHBHOCTL BIHTLIBAHHMS B TI'PYHTOBbLIE OOOYMHBL:

3afaloTcg  tem = 0,007 mm/Mmus, [lo rpadmxy (puc.2)

npi: e = 0,007 mm/MuE B Jd = 40%0 HONYyHAOT
Jenp, = 0,018 mMm/mnn.
Torna

igo= (0,018+0,02):0,1 = 0,004 mm/MuH.

C Opyrofi cTopoOHE,

vg,= 0,011-0,007 = 0,004 MM/MHUH.

Beuny pasencrpa 000HXx 3HayeHU# MHTEHCHBHOCTH BN
THIBAHHYG NOADOP 3aKOHYEeH.

[Mpanumaror  vg, = 0,004 MMm/MuH;



7) cyMMapHOe KOJHMYeCTBO BONBI, BINThiBammefica 1
FPpYHT 3€MJISHOI'0 HOoJIOTHA Ha obouyunax, no ¢opmyne (22)

Hentog)= 0,6+ 0,004 [1 3800'(6%8%3—+ -I—Bb‘%ﬁﬁ' } = 27,8 MMm;

8 ) ucnapeHme BOAOBI M3 I'pyYHTaA 3eMIgHOI'0O NONMOTHA
Ha ODOYHHAX:

no dopmyne (24)

o= 25-1072 0,8 Lg (1+

=
LUCI‘I

no dopmyne (25)

Tuen = 43200-13800 = 29400 mux,

no ¢opmyne (23)

Hneiy 0,70+0,00064-29400 = 13,2 mm;

9) npuTOX BOOLI B I'PYHT Ha obouHHax no dopmyne (4)

Qoo™ 107 1,3(27,8-13,2) = 0,019 »° xa 1 M° o-

pOTH.

80
0,8

) (1+0,15:4) = 0,00064 MM /Mun,

YcranosaeHne BAGXKHOCTH [AHHHCTOMO  [PYHTa
nepea €ro nNpoMep3aHHeM Ha YyYacTkax Aaopofr,

YBJAXKHAEMbBIX B OCHOBHOM aTMOCOEPHLIMH OCaAKAMH

PaccMmorprm nBa npumMepa onpelflejieHNsg BIAXHOCTH.
OOoMH OnNg KOHCTPYKIHH G MOPO303alUHUTHBIM CJIOeM H3 He-
KOHAMIIMOHHOI'O NecKAa Ha BCK MHUDPHHY NOJOTHa, NPyrou -
6e3 Takoro cnod. B ocTanmnbHOM HCXONHbLIE HaHHbie  AN4
pacye1a OQHU H Te Xe,

Hcxoouble Oanubie, inpuHa npoeaxe#d yacTd 7 M, Kpae-
Bo#i nonoce! 0,5 M. Tlocneanas umMeeT TO Xe MOKPHLITHE.
YTO M Npoe3axasi JacTb. TOJIIHMHA OOPOXHON onexAbl 06e3
MopoadozauuTHoro cnog 0,5 M. I'pyHT 3eMiigHOTO HOJIOTHa-
Nerkuii nbieBaATHIH CYTJIHHOK C KO9QPUIHMEeHTOM YIIOTHE -
Hust 0,98, Haubonosuias niaoTHOCTL 3TOr'O I'pyHTa, YyCTaAHOB-
neHHasg MeTONOM CTAHOAPTHOrO ymioTHenus, 1810«kr/m
ONTHUMANILHAY BIAXHOCTL 15%. Mopo3o3damuTHBIN cCnoi
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Tomuuuoit 0,2 M ycTpoeH H3 MelNxoro necka. BlaXHOCTL
PPYHTOB (ieped BNAl'OHAKOIUJIeHHeM paBHAa OlUTHMAIBbHOMA,

Brnaromnakonnenuse arMocPepHLIX OCANXOB B I'PYHTE
NMPOUCXOOUT B NOCNSAHUU OCeHHHN Mecsil H HYACThL 3 HM bi
nU yCcrToiduporo Hepexoaaocpeaﬂecy'm‘moﬁ TeMiiepaTy p bl
BO3fiyxa vHeped MuHyc 2,5 C. 3ToT nepuon pasen 40 cyrT.
B TeueHue 3TOT'0 CPOXa MHPUTOK BOALL B TPYHT COCTAaBIIS-

er 7 /Mm% non npoesxeilt vacrnio 1 16,5 /M2 o 0604~
HaM¥l 3a npeneinamMn xpaepoi noJIochl; OTTOK BOObI U3 MO-
POJO3AlUHTHOrO CJ/I0d Yepe3d OTKOCLI 3COMIMHOTO NONOTHA -
30 n/m2. C vyYeTOM 3alasAbisaRHs HPOMEep3aHusl I eckKa
MOPO303QIUTHOTO CHog Npocauupanpe BOALI U3 Hel'o B HU-
Kelnexaumii MIHHBCOTHLIE PDYHT MOXEeT NPOUCXOAUTL B Te-—
yenue G0 cyrt. Temaeparypa 'pydTa B 3TOT nepuoan  co -
craBnsier B cpenseM BYC.

B pacdeT BKIIIOYAWT [NOKA3AaTe/NH KallWINigpHbiX CBOUCTH
FPYHTOB H3 rabn.f, 3Ty noxkazareny NPHUBOAHM K TeMlle -
narype 5 °C no d}OpmynaM (32) u (33):

st MeJIKOro Hecrca q,( 59,4 rlla, C}i =54,5 riia,

g = 49,5 rlla, % = 44,8 rlla, :

HHH nerkoro nbmeBaTor‘o CYINIHHKA C}N 277,2 rlla,

qk = 212,98 rlia, ‘h -—178 2 rlla, q,.; = 158,4 rlla,

Ki =0,9-10-8m/c, Kb - 4,3.10-8m/c, Ki = 8,5 x
10-8msc, K = 12,8-10-8m/c.

Boiuncigem no dopmyne (18) Wy = 0,192, a szatem

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

Torna cymmMma mnouanei nornepedHbIX CedeHU# KaNuilig

POB, OTHOCHLHHXCH X OHHOWH r‘pynne(puc A4),cocTaBur
& m)ﬁ‘/(uja (0,162-0,150)" 0,98.1810/(4:1000) =
Q, 00‘53 M

g KoHCTpykuny Ges MOpPO3O3AWHKTHOTO CJIodg Olipele-
AT TNyOdHY, HA KOTOPRYIO MOXeT IPOCOYUTLCS BOAa [OA
OBOYHHAMHK HA pPA3JIMYHbI® MOMEHTHI BPeMeH#, HO He 60 -
nee uemMm 3a 40 cyr

1}

%)
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Hpuuumaor © = 20 cyT. B aTomM cnyyee ang I rpyn-
bl KANnuAmsipoB

Kwt = 0,9:10-8.25.24.80:60 = 90,0194 i,

ot [(feg) = 277,2-100/(1000:9,8) = 2,83 m.
. lpx oTHX BeiWYMHAX [O/Mydaem [0 HOMOIpamMMme (prc.5)
A = (0,35 M. AHanorus4yuo yCcTauapiHUBAaOT AY = 0,71 s

e

It

3" = 0,94 M, A% = 1,15 M.

[Tpr 3a0aHHOU NPOAOMMUTECIBHOCTH NPOCAYMBAHKYA OIl -
pefeilsioT ob6beM BOOBI, KOTOPHII NOCTynaeT B TPYHT I0OA
oGouunoit 0,0053- (0,35+0,71+0,94+1,15)- 1000 = 18,7 a/m2

PesyapTarThel pacyeTa HNPAKTHYECKHU CORIIAOAKT C Bellu-
YUHOH HNPHTOKAa BOOLI B I'PYHT, paBHOM 106,05 n/me, ITpu
5TOM YCJHOBHH IYyOHUHbI IpOoCcaAYUBAHHUY, BbLIMHCIEHHLIE DK
t = 25 cyT, 9BAKAIOTCYS KCKOMBIMHU.

Taxoll e pacueT NpOBOALAT ANd OolpeldelleHHda iayD UH,
Ha KOTODPbIe MOXeEeT IPOCOYHTHLCH BOOAa& OT HE3A OOPOXHOMW
ofexnpl, B aToM cayuiae 00beM BOOBI, KOTOPLIMA NOCTYyTa-
eT B T'DYHT, ROJIK EH ObITH HpHGﬁmsnTeano paaaeﬁ 7T n/M>2.
lMonyuaeMm, yto % = 0,14 M, 5 = 0,3 M, A7 =0,39 M,
BT = 0,47 M.

JarTeM YCTAaHaBIKBAIOT BIAXHOCTB ['PYHTA IO CJHOSAM
3eMIIgHOr0 MNOJOTHAa., BHadane MpoOBOAAT pacyeT OpH  YyC -
JTIOBHHK, YTO BOOA, HCTOYHHKOM KOTOPOH dABAYIOTCS aTMOC -
PepHrle Oocadky, nepemMeliaeTcd B T'PYHTe TOINLKO BEepTH -
XanbHO BHK3,

BaxXHoCTh I'PyHTAa HOA Npoe3dxeil vacTh H KpaepBo i
[IONOCON cocTaplgeT:

Ha I'nybune 0,14 M or HuM3a& OOpOXHOH odexan W =
16,2%;
Ha TnyOude 0,3 M W= 16,2- -16:2-19,0 _ 15,8%;

¥

4
Ha riyoune 0,39 M W =16,2-2( 15 2;15 Y )= 15,6%;
Ha nybune 0,47 M W = 16,2-3 (l‘@*%“]‘"s“p‘“) = 15,3%.
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{10 3TUM AAHHBLBIM NOOCYUTBIBAKT CpPEenHIOK BIAXHOCTL
TpyHTa MO CNOAM 3eMAfHOI0 IMOJIOTHA oA npoeldxeil 4a-

CTDbKI;

il

h, m| 0-0,1]0,1-0,2]0,2-0,3]0,3-0,4]0,4-0,5]0,5-0,6[0,6-0,7

il

W,% } 16,2} 16,1 16,0 15,7 15,3 | 15,1 15,0

AHaMOrK4YHO YCTAHABIHUBAIOT CPEAHII0 BI1AXKHOCTL I'PYyH-
Ta Ha O05CHHHe AJIf TeX Xe ciloep 3eMIauoro nonoTua:

W, % 15,9 15,8 15,6 15,5 15,3

B sroM cnydae oTcyeTr pacCTOAHUH poBOASIT OT OT-~
MEeTKH lHH3a NOPLHKHOHN OReXObLl ¥ KPOMKH Npoel3xeijl dac -
TH,

OnpeflensioT INPUHPOCT BIAXHOCTH TPYHTA 38 cyeT IO-
CTYIUIGHHSA BOMLI NOO NPOe3XYyX 4YacTh CO CTOPOHEI 060 -
yuHbi., [ngd 3TOrD mpenBapHTENLHO YCTaHABIHMBAIOT PAaC -
CTOdHHY, Ha KOTOpbie nepeMeniaeTcd pBoAda B HOepedH O M
HanpaplieHHd OT KPOMKH Kpaepoi nonoco. B ciaofi semhg-
HOT'O nonotna toawmMroi 0,3 M, pacnolloxeHHblE nMon HO-
POXHON ONeXxOOi, Boda B 3TOM HAaIPaABJI€HUHM He IOoCTyIla-
eT, TaK Kax BIJIaXHOCTb TPYHTA OO Npoe3dxXeid YAacThIo
Gonpbuie, yem non oBouuuoi. B cio rpyHTa, pacnoioxeH-
HBI# na raybudHe (0,3 - 0,4 M OT HN3a RAOPOXHOM
OoAexXxnanl, poga MOXeT NpPOCOYMTHLCH Ha PACCTOHAHHUEC

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

B cyiod or 0,5 no 0,6 M - Ha paccTosinue

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

B nannoM npuMmepe, Kak MOKA3LIBAIT pPe3yIAbTATHl pac-
ye1a, NPUPOCT BIAXHOCTH I'DYHTa NPOHCXOAUT TOALKO B
npenenax xKpaepo# nonocul. llpH aToOM EJaXHOCTH T'PYHTAE

Y KPOMKH 3TOi# MNONOChl cOCTaBlsieT B CJloe 0,5-0,6 M
15,5% (BMecTo 15,1%) u T.4.
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Jarem IepexodT K pacyeTy BIAXHOCTH DNIHHUCT O T O
FpyHT& B KOHCTPYKUHH C M7OPO303AllUTHBIM CJlZIOEM H3 le-
KOHOAXIUOHHOI'O JIecKa HAa RBRCIO WHPHEY 3eMIaHOTO MOI0T -
4.

B sTOM caydyae ILIpUTOK BOJ/lbl B I'DYHT OO MOpPO303a -
HMIUTHLIM CJIoeM

[(7+2-0,5)+7+2-2(16,5-9,8)-2-0,2:30 :12,6 = 5,6 n/ M2,
raoe 9,8 .rI/M2 ~ KONMUYEeCTBO aTMoccbeprix OCcankons, KOTO-
poe HIAeT Ha YyBilaxHeHUMe I'PYHTa HAad MOPO303AlUUT H bl M
ciioeM Ha oboumuax; 12,6 M — wHpHHaA 3eMI9IHOTO HOJOT —
Ha [0l MOpPO303alliUTHbLIM CJIOEeM.

AHATOMHMYHO H3JIOXEeHHOMY onpelejluM 3HA4YEeHHA TUIY -
OuH, Ha KOTODPbhIe MOXEeT NPOCOYUTHhLCH BOMOdA OT HU3a MO-
DO3O3AaWUTHOI'O ClOf Ha pas3yinyHble MOMEHTBI BPEeMeHH, HO
He Dosee yem 3a 60O cyT.

[lpeABaApHTENBHO BLIYHCIAHM 3HAYeHHSI YOeNLHDBIX OBHXY-
HIMX CUJI MEeHHUCKOB KaNWNgpHO-NOoABeHNeHHOW BOABL! NPH ee
IepeMelieHud N3 IecKka MOPO303aUIUTHOTO CJI0d B HUXEhe-

Xauui CYI'MHHOK.

HM@@M, 41O G = (59,4+54, 5+49 5+44,6):4 = 52 rlla,
Torﬂa G = 277,2-52=225,2 rHa 4 = 212,9-52=160,911a,
(}K =178,2~52=126,2 rila, % = 158, 4-52" 106,4 rila. 3a -
naemca t =45 cyr. B satom cnyuae Kw =0,9- 10-8.4,5x
x24-60-60=0,0035 m, §./p 9) (225,2-102):(103.9,8)=2,30 u.
ITo HOMOPpaMMe (pue.5) 3X=0,183M, ong Apyrux Tpymni
KalmIgapos A" = (0,25 M, /5'“= 0,32 m, AY =0,37 M. 3TH
rnyOHHBI 9BJIISIOTCH HCKOMBIMH, TaK KakK COOTBeTCTBY IOLHH
UM 0OBeM BOOBI, KOTOPLIH NMOCTylaeT B T'PYHT, NPUDIN3K -
TeNbHO paBeH 5,06 n/wm

Bxnoyag nonydyeHHbie BeIHYUHLI B pacyeT, noinydyaew
CpellHHe 3HAYEeHHUd BIAXHOCTH 'PYHTA 110 C/H09M 3EMJIFHO-

r'o nojioTHa 110 MOPO303AlUlUTHBIM ClIOEeM:

h, M 0,3-0,4 | 0,4-0,5

W, % 16,2 16,1 15,8 15,5 15,0
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YCTGHOBIEHHE HA PA3AHUHBIC MOMEHTH BPCMEHH
B OCEHHHA [1€pHOa  pacnpefes HHR

COOCTLEHHO-KBNHANAPHOH  BOULL B JIBYXCAGIHHIX  FPYHTaX

Vicxonuele nauHu e Bepxiyit ¢cnod r'pyura - cyluech
JCerKast TOJFUMHHOK 1 M, HWKIHII N0 — TshROALIE NBIJTeBa -
THlil cyrainiok Tonhmunoil 0,5 M, paciionox et najl ropH-
30HTOM TPYHTOBLIK BO/L.

Cyrnech xapakTepudyeTcda HokasaTesianu: Koo = 0,98;

J - o 3 \'1,’ — ™y O/ Vll — 0 3 L -
JCH = 1900 xi /..M ’ T3 1'—-"‘“; tuny 1 o Oy ql’f_(m) -

4

= 170 rlla; Qrueg v 123 rla;  grue = 95 rlia; Gy =
= 73 rlla; I{;“D, = 5108 m/c; K-,::,{,u;” 10-10"81\«1/(‘:; K,,:It,m} =
= 20:10-8Mm/c; K;fuu} = 25-10-8M/fc:.

Tamenvid NBIAEeBATHIN CYDNTHHOK XaPaKTOPHE3YeTCsi IOKA-
3aTellsiMH:
K.=0,96; o= 1850 xr/m9; Wgg=15,2%; Wonr =13,2%;
‘}:uu) = 340 rlla; Ci.fuuj = 210 rlla; _{J(E{m;?— 195 rlla; (}E(;a) ==
=185 rlla; Kwao = 60-10~10m/¢c; Kiuo=165-10"Ym/c;
K».lfuo) =075 -10-10 m/¢; Kweo) = 385-10-10 /¢,

3necr Kgoe - koapdHUHEHNT YIIIOTHEeHHs] TPyHTa 0Cce -

HbIO;  fex = [UIOTHOCTL CKelleTa [PYHTa; Weg ~ mmor-

Hag xXauunngpuad ?HaT‘O@_MKOC_Tb; Wonr g onTaManb i as
13 1

1 A ¥ T "
BIAXBOCTL; G0, Grego) 1 P o)1 Ixtio) y K ey + Kwioy 2 Rwiioy W)
COOTBATCTBEHHO YyAelbHbIe OABMXYIUHEe CHIIbI ME@HHUCKOB U

KOoM@NIHeHTM Hpocauipaniag BOALI 0 IpyliiaM Kaluuls -
poB npu 10°C.
Temneparypy rpyara ocensnlo npuaumalT papHoit 59C.
Torna 1O bopmynam (32) u (33) ang cymecux):
(}‘ﬂ(a): 170(1-—0,0025)= 168,3 rﬂa;
Ki@w= 5-10~8(0,7+0,03-5)= 4,3-10"8m/c.
X )

Cnoit cymecu - BTOPOIl MO NOPAAKY ClIOH MO HaANpap-
NeHHo NpHXeHUS cODCTBEHHO KaluANAapHONl BOABL! OT TOpH-

30HTH4 CPYHTORLIX BOA. B COOTBETCTBHM C H37NIO XK € HH LI M
ATOT NOPAOKOBLI# HOMED BBOAHTCS B KayecTpe HHAEKC A

NpdH ob03HAYEeHHH NOoKalaTelleil KanMUIAAPHONH CUCTEMBb! 2TO~
o Cnost rpyHTAa.
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Jna opyrux rpyfan Kaouniagdpos: C}Em= 123,8 rlla;
2 = . ""'"‘8 ’ 2 = . K . =
Kwe =.6,9:1079M/c; Grey = 84,1 rlla; w (2)
= 17-108 m/c; 6%, = 74,3 rlla; Kwe = 21,2-1078 m/c.
AHANOTHYHO AONg THAXEeNoTo MNbiieBaTITO CYTJIKHKA:

Guig = 336,68 rlla;  Kee = 51-10-10m/c;
gy = 207,9 rfla; Kiw = 140,5-107190m/¢;

e = 193,1 rlla; Ko = 233,6-10710n/c;

¢ = 183,2 rlla; Koo = 327,3-10-10pm/c.

g Taxenoro nouiepaToro CyriidHKa YCT:HOBHM pac -
npedeljieHue poAnl yvepe3d 38 cyr ¢ MOMeHTa ee IepeMe -
WeHUs OT TOPU3OHTa T'PYHTOBBIX BOA. Onga I rpymnsr xa -
nunnapos: Kweot = 51-10-:0.38.24.60-60 = 0,0187 m;
q:L.,),/(ﬁgq) =13,43 M. [Ipu 3THX 3H&YEHHIX [0 HOMOI'DAM-

me prc.6 A% =0,33 M. Anamornuno 4' = 0,42 M u A" =
= (0,95 M.

YCTAQHOBEM paclipeflelIeHHe COOCTBEHHO KAalUWINSIpPHOH
BONbl B CJ/loe cylecH 3a 8 cyT nocne noaxoda BOObI K

aToMy cnow, [Ipn pacyerTe nocnenoparelbHO HAXOOAUM: 11O
dopmyne (29) P =0,5-1 =0,5 m; no dopmyne (30) T =
= 0,5 M; o dopmyne (31) ana T rpynnbl KAOUIJISPHON CH-
CTEMBlI CNOg CylecHu

: 4,0:4,3'108 _  _g5 =9
I 05 gptemom 100 TR
AHAaMOTHYHO [Ulg OCTallbHbIX [Pyl KaNW/lIdpHOl CH -
CTEeMBlI CynecH u! = 469 M, U* =9,80 Mm; UY=1252 M.
Jatem no dopmyne (28) nna I Tpylnsl KaNWUIAPHONR CH -

CTeMpl CYIeCH yCcTaHapJUBaeM BbLICOTY NOOHATHG BOMNLI HAA
CllI0OeM TdXeJIoOT0o INbieBaTOrro cyriiyHka. B aToM cnydgae

I
HCKOMasa BenuuumMa (A -1 ) onpenensercs MeTONOM IOM -
Gopa, Ilpu A'-x = 0,015 Mm

0,015
168,3-10 ( 168,3-100 g 5)
t - 0’015_( IO .9’8 —O’5+2}13+0’5)En 1000 .9,8 ’

4,3-10-8
=7-109 ¢,
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Beuay Toro, yro t = 7-109 ¢, T.e. npumepHo 8 cyr,
Honbop JIaKOMUCH,

ANajIOTUYHO AN OCTAalbLHLIX TPyl KaNnWIIaPHOH C H-
CTEMBbI: Atl g = 0,009, Ao = 0,006 M, A%-2 = 0,004 wm.
Torna snwpa BIAXHOCTH Hal TOPH3OHTOM IpPYyHTOBbIX BOA:

na puicore 0,33 M u Huxe W = 15,2%;

na pbicote 0,42 M W = 14,7%;

Ha poicote 0,85 M W = 14,2%;

na poicore 0,5+0,004 = 0,504 m W

Ha puicote 0,5+0,006 = 0,500 ™M

W :3‘12,0+ 10,2 — 11,6%;

(t

12%;

Ha enicore 0,5+0,008 = 0,509 m
W :.!_2_-*;2.1.9-12. — 1111%;
Ha poicote 0,5+0,015 = 0,515 M

w=12¢8:10.2 - 10,74,

Ha pbicoTe Bbitie 0,515 M BNnaxHOCTh rpyHTa paBHa Ha-
JallbkHOU,

OnpenenelHe PacyeTHOTO [OPH3OHTA TPYHTOBLIX BOA

HA yuacTke [0porH B MOoCKOBCKOH  00nacTH

Mecxonupie nanume. Uonickanidga NpoOBOAMIHCL B
1979 r. B KOHUEe OCeHH Mneped NpPOMEep3aHUiM 30HLI 43pa -~
nuu. B 3TOT nepuon 'PYHTOBLIE BOABI HAXOOWIMCHL Ma Ty-
OuHe Hj = 1,1 M OoT nopepxHocTH 3emin. Henocpencrpen-
HO HAa YUACTKEe HU3BICKAHHUH MHOTOJIeTHHe HabMIAeHUyg He
NPOBOMAMIIHCE, {I0DToMYy HeOOXOAMMO HPHBICKATEH HHTOPMA -
M0, 3AMOXEHHYK B OllepaTUBHLIX [IPOTHOJAaX, COoCTapisie -
MbiX MHuHHCcTepcTBOM reonioruun CCCP.

llo kapre pacnpefenenns NMPOrHO3HBLIX JIETHE—-OCEHH M X
MAHHMANLIBIX YPOBHeHl T'pyHTOBbLIX BOX Ha 1879 r.,, xoTo -
past coctannena llcuTpanbHOll mapTueil NPOTHO3O0B peXuUMa
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goas3emMuuix oa BCEIMHTUEOQO, paiion usnickanuit xapax-
Tepuayercs kosdpbuumentom Ay = 0,5.

MHOTONneTHIOIK aMINUTYAY KOJNebaHHI ypOBHell TpPYHTO-
BbiIX BOA A p OCeHBbIO yCTaHapluBalOT IO rpaduky puc.3
MOCTPOEHHOMY MO MaTepualillaMm HabiwooeHull cocefHeil 'Ha-
pOTreo/IOI'HYEeCKON NapThad M oTpaxawiuemMy HpHUPOAHbLIE YyC-
NOBHS paiiona uabickanuil., llpu Hj = 1,1 M Ayp= 0,9 M.
Torna no ¢opmyine (27) MakchManbHbII pacyeTHBIH OpH-
30HT TPYHTOBLIX BOA

H = 1,1-(1-0,5)-0,9 = 0,65 m.

oC (may)

Cnpeaenenrne rAVOHHN  NPOMEP3aHUA  3EMARHOTO  fIONOTHA
no.1 Mpoe3Xel 4acTblo AR XO0J0AMOr0 roaa

rnosropremMoctsio | pas 8 20 aer

Mcxonubvie pauduie. Jopora npoxonur no TeppH To-
pu Mockobckoit 00/, KOHCTPYKUHS AOPOXHONK OR e X b
neMmeHTobeToH 24 cM Ha rpabBHiiHO-Nec4yaHoii cMeCH, VK -
pennenncit 10% uemenrta, tohwmunoi 18 cMm. 'pyHT 3eMig-

HOI'O [OJIOTHA - I[IbileBaTass cynech. HYHUCIO NMACTHYHOCT U—
- B, onTEManbHagd BIAXHOCTL - 13,6%, BIIaxXHOCTL HAa I'pa-
HHlle packaTblBaHus - 14%.

[lmoTHOCTL CKkenleTa T'pyHTa Hepel NpPOMEepP3IaHHUEM
1660 kr/M>, BRaxHOCTHL TPYHTa fMeped NpOMEep3aHHEM
17,6%, nMnioTHOCTL CKelJleTa TpyHTAa [oche NpoMep3 aHHU 4
1630 xr/mM°, BIaXHOCTL I'PYHTA B 30He npomMepaauug 21,7%.

'ny©uHy npomMmepsaHus yCcTaHapIUBalOT ClefylolnM 00 -
pasoM:

] ) HaxoOsaT 3Ha4YeHHsd KIAMAaTHYeCKHX MapaMeTpoB i
xononHoro rona no taétn.8 a.,.. = 17,5°C, Qoo =
= 86 cy'rb awn = 1395 cyT, G.np = (1,706 M, Rag (max)}
= 2,32 M“-K/BT;

2) onpenensioT KoadPHUMEHTL! TENIOMPOBOAHOCTH GJIO —
eB AOPOXHONH odexnbl fiﬂg - 1o Tasn.9 anst uemeHrobeTo -

00



Ha H I'paBHHHO-N2CYAHOI cCcMecH, YKpemineHHol 10% ue -
MEeHTaA, ﬁaq = 186 Br/{(Mm-K);

3) conpen=nsioT Koa(pQHUHEHTH! TennonpoOBOAHOCTH Meps-
NOro rpyHra L.0(x) - Des ydera macconepenoca B
pacyeT BKJIOYAIOT 31HAaYeHHsi NNOTHOCTY H BA&XHOCTH Nbi-

JlepaTOll CylnecH rnepen npomMepaatrvem rpylita,

[lo Ta€n. 10

ﬁzp(u)z 1,78 Br/ (Mm-K).

C yueToM mMaccollepeHoca B pacyeT BKIKYaAKT NaHHble
niiss TPyYHTAa noc.e [poMep3aHusd.

Ilo 1adn.10 ‘HTP(”‘) = 1,81 Br/(MK);

4) HaxoOaT 3HaYeHHe TeMIePATYpb! Jbloobpas’soBaH U «
nnst rpyutra Y, 05p 1no Tabn.12 Bp.06p = =0,1 C;

5) orpemensiior npHBeneHHoe TePMHYECKOe COINpPOTUB —
NeHne AOPOXHOK onexabl Rog. [lpeaBapiHTe/IhRO HaxXOAqT
cpelHeMeCcsyYyHOoe 3HadeHHe CKOPOCTH BeTpa: no tabn,3
V=4 m/¢c. 3atem BoiuHcassloT no dopmyne (37) sonuyuny
kKoabduimenTa TennoobOmMeHa HA MOBEPXHOCTH AOPOXHOH

OAEXAb
o= 12\/4 = 24 Bt/ (m2.K),
nocne yero onpefensior no ¢opmymne (86) HCKOMYIO
BEJIHYHHY TEPMHYECKOTO CONPOTHBIICHHEA

chf %g%-b%%-* 234 = (0,27 M2-K/BT;

6) ycTaHapnuBAIOT KOJMYECTBO 3amepalieldi BOABI Ly .
[IpeaBapHTenbio BLMUACHAOT no dopmyne (35) comepxa -
HHe He3aMepauleil BOOLL

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

Torna 6ea yuera macconepenoca rno gopmyne (39}

. 1660 _ .

LQM (0,171‘_01035) 1000 0,21.:,
C Yy4YeTOM MaccolepeHoca

LJMZ (0,217-0,03:3) ‘%‘%‘%’g”“ = 2,30

7) omnpedendiT MHHMMANBLHYIO TeMllepaTypy TpPyYHTa o



nopoxHoi onexaod  §,. . . [lpeapapuresbHO Bhidiuiia -
JOT OTHOUIEHHE

Rog - —20-%’—-: 0,12.
Rog(mt) ’

3aTeM no nomorpamme (cm.puc.8) ycTaHaBIHBAIOT UC-
KOMYI0 TemIepaTypy I'pyHTa. besa yyera macconepeHoOCa
pacyeT NPOBOOAT B 34BHCHMOCTH OT Rog/fi’og(muf 0,12 M u

¢ym = 0,23. MNpn stux anauwennax O . . /Cren = 0,74.
Torna B, = 0,74-17,5 = 13°C.

C y4yeTOM MAaccolepeHOCa pacyeT lPpOBOAAT B 34aBUCH-
MOCTH OT Roi/Rog(maﬂ—— 0,12 n L,M = 0,3. Illpx sTux 3Ha-
yennax 8. /% reus 0,68. Torna 9“,;_“(0) = 0,68-17,5 =
= 11,9°C;

8) maxonar mapametrp (, Bxoasmuit B pacyer raybu—
Hel HpoMep3anus. [lpenpapuTe/sILHO BBIYHACISIOT OTHOULIEHHE

Bnﬁp/ﬂmmw . Ing rpyara 6e3 yyeTa maccomnepesoca IOy —
4aloT

Bn.oﬂp . .....O...t_l__. _. 0,008.

emiﬂ(ﬂ) 13
[dna rpyHTa ¢ ydYeToM MaAaccolepeHoca
hotp %l _ o8
emintp) 11,9
Torna npa QﬂﬁP/Gm;n(f 0,008 u h’hnp= 1 no moMorpam-
Mme puc.89 C = 0,98; -
| | |
9) naxonar napamerpmt A, ,B8.. u® A_ B,  Bxons-
e B pacuer raybuns npoMepsanmdga. Mckombie nmapamer-
PBI yCTAHABIKMBAIOT N0 HOMOTpDAMMAEM puc.10 . bes
yieTa macconepeHoca pacyeT HpoBOAST B 3aBHCHMOCTH OT
ax A= 0,77, Bnp =22, A, =08 B,,=2686.
C ydeToM MacconepeHoca pacdeT NPOBOAAT B 3AaBUCU-
MOCTH OT R‘«"‘J/Foﬂ(m‘f 0,12 " g = q,3. Mpu sTHX
3HAYeHHUax A = 0,7, Bnp= 1,0, Anp= 0,76, Bnp"—'-
= 1,8:;

10) ebiaucnasior no ¢opmyne (42) rnySumy rpomepasa-
HUR aiig CpyHTa 6e3 yyera MaccornepeHoca

np

o



np=.0,86-0,76-0,88 [0,77-2,2+2,8 (1-15%) (0,8-2,6-0,77X
x2,2)] 11,78 = 2,31 ™,

C YyU4eTOM MaccolepeHoca 35
hae=0,860,76-0,88[0,7 -1,6+2,8 (1-735 ) (0,76-1,8-0,7X
X1,6)! 1,81 = 1,59 m.

OnpeseneHie NAOTHOCTH-BASKHOCTH B NYUEHHS  TPYHTAS

Hcxondsle nanusle, llopora npoxoaur no TeppHToO-
pH Mockorckoifi o00n. KOHCTPYKUKS AOPOXKHON OHdEeX AbI:
HeMeHTODeTOHHOe MNOoKphITile 24 CM, OCHOBaHHe l18cMm M3
nmecka, obpaboranHoro 12% uemesHTa, MOPO303 AU T H bl
cnoji tonuuHOK 50 cM H3 KOHAHUMOHHOIO necka. I'pyHT
3eMIIgHOTO HOJIOTHA ~ Jlel’KHH [BIIEBATHLIH CYIVIHHOK C Xa-
PAKTEPHCTHKAMH: YHCJO NNacTHYHOCTH 8, BIAXHOCTB HA
rpaduile packarsiBaHug 17%, onruManbHag BIlaXxHOCTE 16%,
Haudonbliad MIOTHOCTEL CKelleTa IDPYHTA, YCTAHOBJIEHHAad
MEeTONOM CTaHAapTHOro ynaorHeHug, 1790 kr/M3, koad-
dbuliiedT ynnoTHeHud rpyutra 0,98, nanorxHocTs JyaCTHI
rpyura 2680 kr/m3. I'pyHToBble BOAL 3aneraioT Ha Iy -
OHHe, NpPH KOTOPOH BNaAXHOCTHL I'PYHTA nepel NpoMep3aHi-
eM pAaBH& NOJIHOH KAaIHJIAPHONH BJIaroeMKOCTH; B JeTHHUH
IIepHod BJI&XHOCTL pasHa ONTHMANBLHOMH.

Ilo Tabn.12
9,‘.05',“*-0,300; 8, =-0,5°C; 8; =-1°C; Wugm) = 12,8%;

WH (§) = 119%.

O XapaxkTepy TeMnepaTypHOTrO NOJg 3eMIdHOrO NonoT-
H& 3uMa NeNHTCHd Ha TPH NepHona: B NepBhIH JIerKHi Iibl—
nepaThsll CyIVIHHOK NpoMep3aeT B TeyeHHe 70 cyr oo ray-
Guner 1,92 M oT Bepxa NOkpuiTHA npy Z..%6= 0,1 M o
Z,- % g = 0,U7 M, BO BTOpDO#, NpOAONXE T Q@ABLHOCTDLIO
20 cyT, coxpaHgercd NOCTOSHHaE TemiepaTypa Ha ONHOK K
TOR Xe rnybuHe Hpu Z.o-f5 =0,8M u Z,-Z5 = 0,21 M,
BO BpeMd TpeThbero mnepuofa rpyHT OCT&eTCS B Mep3JlIOM
COCTOAHHH, HO Temliepatypa erc nosniuiaercd. llocnenuni
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nepHoa npoaomxaercda 15 cyr npg 2, - Zg; = 1,4 M H
2o " &5 ~ 1 M.
[liia nmepBOro nepuona 3HMB! ONpeAeNnsioT T'padHeHT He-
saMep3lied MIeHOYHOH BOAOBI 1O dOopMynam (47) u (48).

(tggo,le -0,11)- Q g0,125 =0,11)Y _ 5 gg.

4 0,102:38.0,98.1790
U o) ,38.0,08.
Jugn™ 3,38(0,125-0,11) 5257387 500

Ha nydyeHHe j1erkOr0 nbi1eBaTOr'0 CYIJIX HK& OKa3bIBa —
eT BIIUAHHEe HOOpOoxKHAad odexNa, Harpyska oOT KOTOpPOH CoO-
crapnger P =17,2 rlla. Ilpm aroit Harpyske no ¢opmy-
ne (50) pewalor $yHKOMIO HAarpy3K¥ Ha TpPyHT. B paayer
ppondT Koa¢ppuuueHt Q ,= 0,48 us Ttabn.13:

f(P)= 1-0,48 &g (1+1L2-) 0,79.

= 2,97.

[lo rpaduky puc.l6 yc'raHaBJmBmoT KO3¢PHIHESHT My4YeH U g
IerKkoro nauieBaToro CyIVIHHKA Krlgq 0,88 10-8Mm/c  m
no ¢opmyne (49) BLIYHCNAIOT HHTEHCHBHOCTHL NYy4YeHHd BO-
AOHACBIIIEHHOI'O I'DYHTA
{nge= 0,88-10-8.2,07-0,79 = 2,06-10"8m/c.
Y cTaHapiInBalT IIy4YeHHe BOOOHACHIWEeHHOTO TpyHTa 34

ilepBLIil ITepHOd 3UMBI:
hoge= 2,06:1078-70-24-80-60 = 0,13 m.

[Inga nepexona oT nNy4YyeHMd BOOOHACHIUWEHHOIO T'PYHT a
KX TPYHTY C BIAaXHOCTbLIO leped npoMep3aHueM, paBHON
MONHOH KAaNW/JISPHOH BI1ATOEeMKOCTH, OolpefengiorT no ¢op -
Myite (52) nonpapouHblii KO3(QPHUHEHT.

g sToro npeABapdTeNbHO BBIYHCIAAIOT IO ¢dopMyle
(19) nonuyio BIAroeMkOCTh, & 3aTeM M MOJHYIO KalWuidgp-
HYIO B/1arOeMKOCThL I'pyHTa:

_ (2690-0,98-1790):1000  _
%$~ ~ 0,98-1790-2690 = 0,198,
We= 0,198-0,03 = 0,168,
Torna



(0,168-0,160 [ (0,198-0,168):0,98- 1790-1] i
Ky (0197 160 mo)[ 1,09-1000 -0, 13 0,133,

Mocne »1orou BeIYkCAYiOT o dopmyne (51) ang nepso-
ro nepuoila 3uMbl IIyyYeHHe Nerkoro MbuieBaTO!'0 CYTIIHH -
Ka npy dakiudeckoil BIIAaXHOCTH I'pyHTa tepen npomMmepla-
H HONTL,

huge= 0,13°0,133 = 0,017 M.

AHAMOCUYHBIE pPACUHCTLI IPOBOAYUT Uil BTOPOro M TpeTh-
ero N epHO/IOB 3MMLI; OT/IHYHe TONbKO B TOM, 4YTO BelH -
HHUY gy YCTAHABAHBAIOT C YYETOM peca Mep3joro
CpYHTAa To/MMiolk 1 M, a (pd onpe/lenetidd KO3PPUIHEHTA
Ky - Bulpaaeniie 8 xpafnpaTHbiX CKODKax 1IpHHEMAWOT pab-
HLIM  e/lHHHLIe, TAK KAk B 3TOM ciaydae HOpbI FpylTa Mon-
HOCTBLIO 3auoiiedbl JILOOM U HesaMep3uieil BOAOH. [lpu
sToMm B dopmyny (47) BKAWYAIT IOTHOCTBL CKelleTa 'pyh-
Ta C YUeTOM ero pa3ylUlOTHeHHd B MNepBbli Nepuol 3UMBEL.

[lo maHHbLIM pacdeTOB NyyeHHe Jerkoro NniitenaToOro
CYIJIHHKa NpH QaKkTHYecKOit BIaMHOCTH TpyHTa nepen apo-
Mep3aHneM cocTtapingeT Bo BTOopoi nepwona 0,001l M, a B
TpeTHii nepuon - menee (0,001 m.

CyMMHDPYH 3TH 3HAYEeHHd, NONyyaioT Ny4YyeHHe 3a 3IUMY,
paBioe 0,018 M. 3areMm BoiuucnaioT no Gopmyne (53 )
KOadPHUHEeHT YMJAOTHEHHd CPYHTA B KOHHEe 3MMBLI, a IO
bopmyne (54) BnaxHocTL nocie OTTAUBAHHY .

|+ 0,018
1

W oes %M———%_ﬂﬁ@m,wo,@o,n = 0,198.

, , 130-2680

Ilocne aToro ycranamiupalor no HoMorpamme puc.17
MHHHMA/IbLHOEe 3HaUeHHe KO3pPUlUUMeHTa YMIOTHEeHHY TpyHTAa
BECHOH, KOTOpPOE MOMXHO OXHAATHL NMPHM MHOTOKPATHOM NPO-
Mep3aluH~-OTTAUBaAHHH B VO JIOBUSX, KGIAda HE MPOHCXOAHT
ycanka rpysra. Ona pasua 0,95, 3aTraM no HOMOT paM Me

puc.18 onpeagensior, yro hmai/hnyq: (,8, oTkyna
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hacagz 0,9'0,018 = 0,016 M.
[lpm 2TO#t ocanke BuIYHCHSIOT HOo dopmyne (56) kosd-
GHHUEHT YMIOTHEHHS TPyHTA BECHOH

(- ——098 540

0016

1 +0,018
[ng nonydyexnusg HNIOTHOCTH TPYHTA B JeTHHH nNepHon

npedBapuTelbHO BLIYUCAAIOT no dopmynne (57) pnaxHOCTH
B BECeHHHMH nepuon

_ £2690-0,97-1790) 1000 _
e 0,97-1790-2690 - 0,204.
BnaXHOCTh, BblYHCIeHHad N0 ¢opMmyle (57), 60J1 b 111 e,

yeM BbIYHC/ieHHass no ¢opmyne (54), nmosToMy B Kauecrt -
BE pacUYeTHOH NPUHEMAIOT BIaXHOCTbL, papHylo 20,4%.

3areM no dopmynae (59) onpenengior OTHOCHTENBHY IO

ycaaky I'pyHTa netoM. B pacuer psxnioualoT KOos(PHUHEHT
NMHeHHOH ycalku CpyHTa Qg = 0,3.

_qy_1+0,3:0,16 _
e = 1 1+0,3-0,204 2,01.
[loncTaBup aTy BenuuuHy ycankun B ¢opmyiy (58), nmo-
1y4anT KOo(pPHUHEeHT YMNIOTHEHHUd I'DYHTA JIeTOM .

0,97
K e, —
= T1-0.01 0,98.

Onpeasenenne HHTEHCHBHOCTH NPOCAYHBAHHA BOAM
yepe3d  APEHHPVIQULYI0 NPOCAOHKY B  HHKEAEXKEUIHR rpyYHT

Mcxonunble nadHHble., [lopora c ONBYXCKATHBIM MOINe-
PeYHHM UpoduiIeM ¥ YKpPerigHHBIMH OOOYHHAMH MPOXOM M T
B Mockoeckoit o6n. lllupuHa nonopuHbI npoedXel YacTH
NMNIOC kpaepaqg noaoca, HMewillas Ty Xe KOHCTPYKUIHIO 00 -
POXHO/ onpexnasl, cocTapndgeT 4 M, WHPHHA OOO4YHHEI Oe3
Kpaepoit nosiocer 2 M. [ peHHpPYIOUWYIO NPOCIOKKY HaAMedYeHO
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YCTPOKTEHL HAa BCIO WHPHHY 3eMIISHOIO HOJNOTHA ITOA [ACPOXK-
HOo#l ofexaoi. UHTeHCHBHOCTE BIIHTHIBAHHA BOAbI B [0 -
Cno#Ky OT aTMOC(epHhIX Oca AKOB, BLITalarwul¥x HA N0 -
BEPXHOCTHE npoe3dxe# yactu, 0,2 n/ (cyT-m2); HHTEHCHB -
HOCTL AMUTHIBAHHMA HA ydYacTke OOOYHHDLI 1 J'I/(CyT-M2).

B kadyecrTpe npocnoiky Oyhner HCNoJAp30OBAH OHAHM Maco-
coii 0,4 rr/mM°, yknaonBaembiii non Harpyakoit 120 «lla.
Ilpu s3THX yCNnOBHSIX TOoJNWHHA 6iAumMa coctasidgeTrT 1,8 MM
(cMm.Tabi.2), xoabdbuunenT PunbTpauvu B nonepeyHoM (B
[IOCKOCTH XOJcTa) Hanpapienuu - 60 mMm/cyr.

Ilonepeunerit ykiaou npociiouku 20%eo, BLII 2K [OIOT -
HHLL Ha oTkoc 1 M. 3emyidHOe HOJIOTHO, HA KOTOpOe HaMe-—
YEHO YKilaAwelpaThb IPOCIIOliKY, OyneT BO3BOOAUTLCSH H3 JleT-
KOO HBUICRATOTO CYINIHHKA C KO3(dpdAUHEeHTOM QHUABTpRpalUdH
18-10-4 m/cyr.

Onag ycTanomneHuss HCKOMLIX BelIMYUH pa3obebem none -
DEYHBIH HPOYUAEL IPOCIHIOHKH (CM.pHC.2)HAa WeCTh YYACTKOB
nnnanoit A€ = 1 M. 1-3 y4acTox pacno/ioxeH INon ROPOX -
HO#M ONe} Aol y OocH npoeaxe# uacrtu. [dng sTOoro yyacrtka

o= U,2 n/(cy'r-ng, {, =6 wm.

[lo dopmyne (30) HHTEHCHUBHOCTL NPOCAYHBAHHS BO [ bl

uepe3 MpOCJIOHKY B TPYHT Ha 1-M ydacTke
QH;')[;): (0145"0102"‘_%_) _6._0_:.0.1.2:1:_%.8__}_@____ = 0,008 n/ (C}'T-M2).

[lo (bopmyne (32) HHTEeHCHBHOCTL CTOKa BOAbLI NnO OM -
auMy ¢ 1-10 yvyacrtka

Yo~ (0,2-0,006)-1-1 = 0,194 n/cyr.

[lo dopmyne (31) HHTEHCHUBHOCTL NOCTYIN&HUd BOIbLI B

IIPOCJIORKY HAa Z2-M ydacTKe

) 0,194
[}n-g&)ﬁ 0,2*"”'1"‘;‘1““"" = (. 394 n/ ((:y'r-mg).

[To dopmyne (30) HMTEHCHBHOCTHL NPOCAYUBAHHUS BO A bl
yepes3 MNpociiolKy B I'DYHT HA 2-M VY4acTKe

N 1 60-0,394-18-107*
qnp(zj- (0’45-0’02- S ) 45 “0:007 JI/(C;;.!T-MQ).
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[To dopmyiie (32) HHTEeHCHBHOCTBL CTOXKA BOABLI MO OHAM MY
CcO 2~ro ydacTka

9ery~ (0,394-0,007)+1-1=0,387 a1/ cyr.

Ananoruyio ang 3-ro yyactka Y.g6y=0,987 n/ (cyT-M2) .
Grpy=0,007 n/(cyr*M?), eres) =0,58 a1/cyT, mim 4-ro ywacT X a
7 5-T0 y1ACTX G591, TT0 8/ (oyr2), Gupis) 0, FerC) =

=1,776 n/cyt; ans 6-ro yyactia q,,s(ﬁ)=2,778 J'I/(CyT-Mz)'
Gopte) = U3 §ere) =2776n1/cyr.



