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YOK 625.731.9:626.86(0883.181)

METOANHECKHE PEKOMEHOALMU ITO COBEPHWIEH -
CTBOBAHHWIO METOLOB PACYETA [APEHUPYIO Il U X
C/JIOEB MU YTOHHEHHWIO TPEBOBAHUNKW K MATEPHA -
JIAM 4718 UX YCTPOHUCTBA. Cowosnopuuu. M., 1984.

Uanoxennr TpebopaHug K marepualaM alng ycTpoficTma
APeHUPYIO WX CN0oeB, paboTammuXx nO MNPHHUHUIY OCYylUIeHHI
M IoriolieHusd. [laHbl pacyeTHble 3aBHCHMOCTH AlAg OIlpe —
neneHud xosdbPuluueHTa QUAbTpPaAUHM MaTepuala 6e3 Npopes
neHusd QUIBTPALUHMOHHBEIX MCIBITAHUH,

HanoxeHn pacyeT TONmMMHBI APEHHPYIOUMX CilioeB, pabo -~
TAMKEX MO NPHHIHAY NOIVIOImEeHHs.

[lanbpl pacyeTHble 3aBHCHMOCTHM AJld OonpefelleHHa yria
BHYTpeHHerO TpPpEeHHd NNeCHYaHOI'O I'PYHTA&, YYHThIBAKWHE NO-
BTOPHBLIH XapakTep BO3AeHCTBHA HaArpysku. Pexomenaora -
Hbl 3HAYEHHS YOeJBHOI'O CLEeINVIeHHg 4 MOAY/Iq yNpyrocrT H
neciaHoro rpysara. HManoxena meTooHkKa onpepael/ieHHs MpOY-
HOCTHbLIX H AePopMALMOHHBIX XapaKTepHCTHK lecya H O T O
I'pPYHTa C y4YeTOM IOBTOPHOI'O BO3NEeHCTBUS HATI'DY3KH.

OcBelieHbl BONPOCH TEXHHKO-32KOHOMHUYECKOro OBOCHO -
BaHUs NPOeKTHLIX pewreHny. Ilanbl npuMeps! pacyera.

Ta6bn.4, puc.4.

© locynapcrBeHHBI BCECOIO3HbIH AOPOXHBIA HAYYHO-
HcclenopaTenbCKku#t uacruryr, 1984



YOAK 625.731.9:626.86(083.131)

[1peaucaosne

Y cTpoliCTBO OpeHUPYOUHX Cloep, paboTaimux Mo NpuH-
LUy OCYLIeHHd, B paae cllydyaeB 3aTpyAHeHO H3-3a Heob-
XOAMMOCTH IpPpHMEHEeHHS NPUBO3HBIX KOHAMUHOHHBIX NeCKOB
U APYIrHX XOpoOWOo QHALTPYIOIIHX 3EepHHCTHIX MarepHaill O B
(nanbHOCTL BO3KM Aocturaer 50 kM, a crommocte 1 M°
necka pocratro4Ho Bbicoka - no 10 py6.). B “Meronunye -
CKHX peKOMeHpalHdX N0 COBepUIeHCTBOBAHHIO METONOB pac-
YyeTa APEHHPYIOUIMX CJ/I0eB H YTOYHEHHIO TpeboBaHH#d K Ma -~
TepHanaM JId HX ycrpolicrBa” npeanaraercs CHU3HTh OG-
eM INPHBO3HBIX e CKOB IIyTeM BHe[ApeHHs B IIPAKTHKY CTpoO-
HTEeNbCTBA ApPeYHpPYIOLHX CloenB, paboTaliiuXx NHO NPpHHUHIIY
MO0 EeHNdd.

[IpuMeHeHHe HEeKOHAMLMOHHBIX IECKOB B [APeHHPYIO Ul H X
C/llogX TpebyeT ydeTa MOPO3HOI'O Ny4YeHHTd M YCIOBHE pas-
MeueHHd BOAbI B Nopax I'pYHTaA B MOMEHT OTTauBaHHd, a
TaKXe OHHAMHYEeCKOH CABHIOYCTOWMYHBOCTH STHX [IeCKOB.

B nactoamux “MeToAndyecKHXx peKoMeHpauugx”’ npupe-
AeHa MeTOo[AMKa H NpPeAlloXeHbl pacieTHble 3aBHCHMOC T H
Allg OIlpefelleHHd IMNPOYHOCTHHIX B AedOpMAUHOHHBIX Xapak-
TepHCTHK Iecka 1ol gedcrpHeM TPAHCIOPTHOH HAUPY3KH C
Y4 TOM HMHTCHCHUBHOCTHY [OBHXXEHHHd aBTOMOOHIEe# K BIaXHO-
CTH NecCKoB. BBegeHne B pacyeT YIOMAHYTBHIX AHHAMHYE -
CKMX XapaKTepHCTHK Noa3BoildeT 60j/lee HaNeXHO obecliedu-
BaTb CABHTOYCTOHYHBOCTDH I[eCK& [APeHHPYIIOLHX Cl10eB, pa-
GoTalmMUX 0O IIPpHHUMIOAM IOIVIOWEHHS H OCYLIeHUd, H Npoy-
HOCTE BCeH OOpOXHOH KOHCTPYKIHH.

“Meroanyeckue pekoMeHpaluu® pa3paborany ROKTOPp A
TexHuyecKkux Hayk B.l.KaszapuoBcCkuit ( Coo3nOopHHH ),
M.B.Kopcyuckuii (Jlenuunrpanckuit dunuan Cowa3nopHu H ),
Kauaunatrel TexHudeckux Hayk B.U.Pypuucku#t (Coriozpop -



uuun), B.H.Ta#tBoporncku#t (Jleunnrpanckufi dunnan Coos -
nopuuu ), B.M.Cmupuos (Tunponopuun). O6mee penaxktupo-
paHue phinonHeHo B.[l.Kas3apHOBCKUM,

JaMe4yaHuad M NnoXxellaHug Nno AaHHOH pabore npocb 6 a
HanpaBaatk no aapecy: 143900, Banauwunxa-6 Mockosckoit
06s1., CowsnopHuu.



1. O6uiHe NOJOXEHHSA

1.1. Hacrosiune “"Mertonudeckue pekoMeHpauuu' npen-
HasiadveHbl A8 BPHMCHEHHS IIpd NPOSKTHPOBAHHH H  pe-
KOHCTPYKUHY aAaBTOMOOUIBHBIX AOpPOI' B paloHax u30LITOY -
HOI'O YBJAa)XHeHHsi U Ce30HHOIO NpPOMEep3aHuf TPYHTOB BO
[I n Il pnopoxHoO-K/IMMaATHYECKHX 30HAax.

1.2. Ocywienne OCHOBAHHMHA [AOPOXHOH OAeXAbl U NOACTH-~
nalWHX TPYHTOB cllefyeT HNpeaycMaTpdBaTh Ha ydacrkax
Aopor, rae 3eMiIsHOe NOJOTHO BO3BOAUTCHA M3 I'PYHT O B,
koadduune HT PUNLTpPAUMH KOTOpPhIX He oTBeyaeT TpeboBa -
HUSIM, NpeAbgaBlidgeMbiM K MaTepHalamM APeHHPYWHX CJ10 -
eB, paboTaruuXx N0 NPUHHUKOY OCYlIeHHd HIH NOTJIOoWEe HHS,
T.€, MEpPOIPUATUHH IO OCYWEHH HeOHBXOAHMO IPOBOAUTL B
cilydyae BO3BelleHHMd 3eMIISHOTO MHNO/MOTHA H3 I'PYHTOB C KO-
sbpbuuneHTOM ¢PunbTpauuu MeHee 0,5 m/cyrT.

Tun xoHcTpykuuum clenyeT BuIOMparb Ha OCHOBA H H M
TEXHHKO~3KOHOMHYE CKOI'O CpaABHEHHS BAPHAHTOB, BKi4ad
YCTPOUCTBO APEHUPYIOMIMAX NPOCIOEK H3 CHHTETHYECKHX He-
TKaHblx Marepuanoe (CHM) u ppeHupylomux CiloeB H3 3ep
HHCTBIX Marepuanon, paboTawilux O NPUHIHIYY OCYLIEHHS
Uiy INOIIoLe HU A.

1.3. Pacyer anpenupyomux npocinoek ua CHM pna or -
BoAa BoAbl aTMOC(epHBIX OCAAKOB, MNPOCOYHBlIeHCsa 4epea
NOKpBITHE, a4 Takxe BOAbl, OTXMMAeMOH H3 TpPYHTAa IIpH ero
ocafke rnocjie OTTAHBaAHHdg KU 1104 AeHCTBHeM [OUuHaMpuye -
CKO# Harpy3KH , ciefyeT HnpoBOAMTb cornactHo "Mertoaunue-
CKHM peKOMeHAAalUudM IO NPOeKTHPOBAHHIO ONTHMA/IBH bl X
KOHCTPYKUH 3eMIdHOr0O NOJOTHA aBTOMOOH/IBHBIX AOpPOT HA
OCHOBE METOAOB pacueTa U peryniupoPaHHs BOAHO-TEINIO -
Boro pexuma” (Cowspopunu. M., 1983).

[.4. llpu npoexTupoBaHuy APEeHUPYIOWETIO CNOodA HeOOXO-
AUMO NpeaycMaTrTpHuBaTh BO3MOXHOCTBE OCYUIeHHs OCHOBAaHHU
AOPOXHBLIX oOaexia, obeclriedyeHHUs CABHIOYCTOWYHBOCTH CaMO-



'O 3epHHUCTOTIO Marepuana U INPOYHOCTH BCed AOPOXH O H
KOHCTPYKIHH,

1.5. HApeuupyown# caoii, paGoTalou4il N0 NPUHUHIY
CCYWEeHUud, CleaAyeT INpPOeKTHPOBATL HCXOAA M3 YCIOBHY,MYTO
CYMMAapHbIi# CYTOYHbI NPUTOXK BOABI, Nocrynammeit B OCHO-
BaAHKUE INpoe3Xe 4acCTu, MNOJHOCTh OTBOAHUTCH 34 TOT Xe
nepuod BpeMeHu. llpy 3ToM Heob6xOooMMO IpeayCMAaTpPHBATH
BO3MOXHOCTb KpaTKoBpeMeHHOro (B Tedenue 3-8 cyr)pas-
MeileHU A BOoAbl B CBOOOAHLIX NOpax [ApeHHpyKWEro ciiod
H3—-3a pPAa3HbiX CPOKOB OTTaAUBAHMS ApPEHaXHOU CHCTEeM b,
KOHCTpYHPOBAHHE [OpPEeHAaXHbIX YCTPOHCTB M pacyeT ApeHH-
pPYIOIHUX CloeB, padboTalouMX N0 NPHUHHUNY OCYUIeHHS, HY XK -
HO IpPOBOAHTL coryiacHO “HMHCTpPYXUHH 1O IPOEKTHPOBaHHIO
AOPOXHBIX ofaexn HexecTtkoro tuna” BCH 46-72,

1.6, [dpenupyomuit cnolf, paGoTaiomuit 0O NPUHIKNY NO-
IVICIEeHUd, clieayer HpOeKTHpOBaATh H3 YCIOBHS pa3mellne -
HHA B INIOopax INneCdYaHOorO I'PYHTA B TeUYeHHe MNIHTeJIBHO I’ O
BpeMEeHH BOAbI, NocTynampie#f B OCHOBaAHHe Ipoe3xed ya-—
cti. PacyeT TonmuHLI TAKOro Clod HYXHO INPOBOXHTEB CO-
IYIACHO pa3d.3 Hacrodmux “Meroandeckux pexomerpauui”,
a BeJIMYHHY NPpHTOKa BOAB!, NoCTynawpiue#i B ApeHHpYIoOm H A
ClIOH, YCTaHaBlIuMBaTh Ha OCHOBe “MeToauM4YecCKHX peKoMeH-
nalnuu o pacdyertTy BOAHO-TEIUIOBOI'O pexumMa Alg pal3pa -
60TKH OITHMANBbHbLIX KOHCTPYKHHK 3eMIIgHOI'O NOIOTHA aB-
TroMo6unbHbix popor? (Cowspopunu. M., 1983).

1.7. Qpeunpyomuit cno#, paboramwmuii no HPpUHUHIY NO-
IVIOWEHHU A, BBINOIHAET TaKxXe QYHKIHH MOPO303AIHTHO I' O
cnosg, B aToM Ccnydyae TONMHUHY CJIOHd HaA3HAYalOT U3 YCHO -
BUA oObecnedeHUs APeHUPOBAHHY M MOpPO303alUTH QOpPOX -~
HO opexXAakl, PYKOBOACTBYACH NOJNOXeHUMAMH YINOMSFHYTEIX B
n.1.6 "MeTonudyeckux peKoMeHpauun”.

1,8. PacyeT nopoxHO# onRexAbl HA IMPOYHOCTH CleayeT
npooauThb B coorkercreuu ¢ “Hucrpyxuumeit” BCH 46 -72
C y4eTOM IIDpOYHOCTHBIX ¥ AepOPMAUHOHHBIX XapakTepHCTHEK
JlecYaHoro r'pyHTa ApeHHpyloWero ciod,onpegeldeMsblX 10
HOBO#l MEeTONHKe B chneluanbHOW ycranoBke (Tuila crata -



ToMeTpa), KoTopag NO3BO/ASEeT AOCTATOYHO NOIHO MOJENH-
poBaThk paboTy necyaHOro rpyHTa noa Bo3pgeidCTBHEeM TpPaHO-
NOPTHBIX HATPY30K (CM.NpHNOXeHHe K HacrodmuM “Mero-
AH4Ye CKHM peKoMeHaauuam”).

B srom cnydyae B pacyeTr He BBOAHTCH KO3(PPHIIHMEHT,
YYHTHLIBAIOULIKHA CHHXeHHe COINPOTHBIASHHA TIPYHTOB CABHTY
NOR AeUCTBHEeM IMOBTOPHBIX HArCIpPY3O0K.

[lpy OpHeHTHpPOBOYHBIX pacdYeTax MOXHO yCTaHaBIHBATh
3HaAYeHHd YyIVla BHYTpPeHHero TpeHHd H yHOel/IbHOI'O clenie -
HUN (NMpPOYHOCTHBIE XApPAKTepHCTHKH), & Takxke Moaynad yn-
pyrocrtu (nAedopmalmoHHaAss XapakTepHCTHKA) B COOTBETCT-
BUM C paafn.4 "acrogmux "MeToamueckux pekoMeHpauuy’ .

1.9. llna ycrpoiicTBa ApeHHpPYOUWHX CclioeB, paborap -
IUMX N[O NPHHHUHUNY OCYUIeHHS, CileAyeT INpHMEHdaTb MAaTepH-
anbl C KoagdbuuueuroM PuaAbTpanuM He MeHee 1 m/cyrT.

Marepunan c kosdppuuvesHtoM odunbTpanud 1-2 M/cyr ne-
necoobpa3HO NPHMEHATb HA ydacrTkax, rieé OH OAHOBpEeMeH-
HO BbINOJHSAET [OpPeHHpPYIIOWIHEe H MOpPO303alMTHbIE (QYHKIIHH.
B srux cnydaax apeHupylOWHHA CI0O# yCTpanBawT HA BCIO
IIHPHHY 3eMIIFIHOIO NOJOTHA H B HeM [OONycCKaeTcd HeNpo -
AO/XHTEeNbHasd YacTHYHaAd AKKYMYAdauug CBOOOOHOH BOOBI,eO0-
nmu obecnedyupaeTrcd CyYUIeCTBeHHbLIK 3anac Haja He#h NpeHH -
pylouwero Marepdana, NpedoTBpallalmero BO3HHKHOBE H H €
“ruppapiudye CKoro ypapa’.

[Ina ycrpohicrBa ApeHHPYIOIIEIr'0 C/lOd CPABHHUTENBLHC He-
6onbuwok TonmuHel (Ao 30 cM) Ha BCIO WIHUPHHY IEeMJIIFAHOTO
NnoJIOTHA CjlleAyeT IPHMEeHdThb MarepHalbl C Ko3¢pPHUHEeHTOM
dunbrpauuy 10 M/cyr u 6Gollee U KO3pPHIIHEHTOM HEONHO —
poaHocTHu Kgo €5, obnapammue He 3HAYUTENbHBIM Kanu/uigp-
HbIM nonnnﬂem. HOna ycrpoilicrpa Apenupyiomero C1J O 4
TOJIBKO Ha LIHPHHY NOpoe3xXey 4YacCTu A0 3aKpOMOYHBIX ApPeH
MOTYT OBITh HCIO/NBL30OBAHBI MAaTepHalbl C KO3DPHUHEHT O M
dunbrpaunu 2-10 m/cyr. Bonbuee 3HaYeHHe KoapPpuuueHTAa
bunbTpanHd cooTBeTcTBYeT 6onblue#t QIHHE NYTH ¢uUabTpa-
MK, ollpeaellgeMoOl YHUCIOM INOJNOC ABHXEHHS M BHAOM IO -
nepe4yHoro npogpuns (oAHO~- MM ABYXCKAaTHBIHA),



1.10. Mpu ycrpo#cTBe ApeHUPYIOWHX ClloeB, paGoraio -
IIHX IO NPHHUMNY OCYLlIeHHd, B panoHax C KOJIKRYeCT B O M
armocdhepHbix ocankos 6onee 300 MM B TOO cneayet lipH -
HUMATHb ClHelHanbHible Mephbl MO npeAylpeXAeHHUI0 pazpylie-
HUS yCOBEpLIEHCTBOBAHHOTO INOKPLITHA B peay/ibTare "T'HA -
paBlHYeCKOro ynapa” Ha ydacTkax AOpoOr C HHTEHCHBHO -
crbio ABuxeHusa Gonee 200 apr./CyT C Harpy3kod Ha OCk

6onee 60 kH (6 rc). Ha Takux ydacTkax Boga, nocrymnaio -
masd C NOBEePXHOCTH B OCHOBAHHE INOA HNOKPBLITHE, [AOIXHA
ObLITHL OTBeleHa 34 npepenbl npoe3dXed 4YyacTH B Tede HU e
1-2 4, [Ilng NOCTHXEHHMA 3TOTO ApPEeHUpPYOWHUH cnoil crepny-
eT yCTpauBaTh H3 IPOYHBIX 3€PHHUCTHIX MaTepHaloB L O
CPaBHHUTE/NBHO Y3KHM NHANA30HOM pa3MepoB 4YacTuli, Ha -
npuMep 9-20, 10-20 unu 20-30 mMm. Takue BBICOKONOpPHC ~
Tble C/IOH CllefiyeT yCrpaupaThb B3aMeH cinabobunbrpyomux
C10eB OCHOBAHHA.

1.11. Ilpu ycrposicTtBe npeHUpyIOmHX C/l0eB, padoTalo -
NMX N0 NPUHUHKNY MNOIJIOLIeHMd, Be/lMYnHa Koadbpuume H T a
PubTpPALMH NEeCYAHOI'0 I'pyHTa AONXHa OBITh TAaKOi, 4YTO -
66l He NpPOMCXOAHIO obpa3oBaHud C/l1od BOABI NOA AOPOX -
HOH odexX[Ao¥#, a BoAa aTMOCPepHLIX OCAAXOB, NOCTYNalo- -
masg 4depes IOKpBITHe IIpoe3dxXel HacCTyd B [APeHUpPYIO Il H H
ciioii, NMOAHOCTHhIO BIUTHIBA/NIACH 6Bl B TOT Xe& MOMEHT BpeMe-
HH B NOpbl ®TOro0 CJ10g9. JTHM TpebOBAHMSIM OGBIYHO YOOB —
NeTBOPAIOT IecYaHble T'PYHTHI C Ko2pdbunmeHroMm duabTpa -
nuy 0,5 Mm/cyr u 6Gonee.

1.12. llpu ouenke necyaHoro rpyHra B npepnonarae -
MOM ANnsg pas3paboOTKH Kapbepe [OOMXHBEI OLITE OTOGp 4 H bl
xak MuHumMyM 15 npo6 Ha xaxnable 500 M° necyanoro rpys-
ta. [lo aruM npo6amM B COOTBETCTBHH C M.2.3 HACTOQUI M X
*Meroanyeckux peKoMeHBanui” yYCTaHaBIMBalOT 3HAYC HHE
Ko2dpuineHTa QUIDLTpPAUHKH,

1.13. Ilpn paspa6oTke BapHaHTOB NPSHHUPYIOLIMX CI0EB,
paboTapomuXx NO NPHHUMIYY OCYIWIEHHMH H [OIVIOUIeHMd, Cllely-
€T YYUTHIBATH IO/IOXHTENbHbIE H OTPUUATENbHbIE CTODPO H bl
Kaxao u3 3THUX KOHCTPYKUHHA.

[l penupyomue cnou, paGoramouHe N0 MNPUHIHUNY OCyLle ~
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HHS, HYXHO YCTpaHBaTh M3 KOHAHUMOHHBIX IIe CHAHBLIX I'DYH-
TOB WJM BBICOKONPOHHUAEMO# CKelJleTHO#K cMecu (ue 6H 4
MM IpaBusi) OTKPLITOIro THNA (C He3aNOJIHEHHbIMH IYCTO-
TaMHK) M YKIAaAbBATbL 3TOT CJIOi NoAd AOPOXHON OAeX A O i
Ha BCIO ee LWHPAHY C ApeHaXHbIMH TpyOGaMu Mjisa cbopa H
GbICTPOT'O OTBOfA BOABI 3a Npefenbl 3eMAsHOT0o nonorHadldlpu
3TOM HeoB6xoAuMO O6ecCnedYHUTh BbLIXOAbLI APpeHUPYIOLET O CI0o4
Ha oTkoc. KpomMme TOro, cneayer ycrpaHpaThb NpPOTHBO3a -
MIMBAKWYIO 3alMTy APEeH M ApPeHHpYUHX C/l10eB, a4 TakKxe
34IHTY BBIIIYyCKOB Tpy©® OT 3aMep3aHHd B HHX BoAbl. Bri-
COKHe TpeOoBaHug MNpeAbdBAdIOTCH K KadeCTBY yCTpoucCThBa
ApeHaxa, IUIOTHOCTH H POBHOCTH 3eMIJIFHOI'O NOJOTHA, A
TaKXe K COAepXaHHK ApeHaxa B Ipollecce 3KCIUIyaTal U u
ABTOMOOMW/ILHOH AOPOTH, YTOOBl HCKI/IOYHThb CKAIUIHBA H H €
BOAL!) B OpeHUpyIIleM clioe.

[Ipu ycrpoilicTee ApeHHpPYKOIIUX C/A0eB, paboTallHX o
NIPUHLKITY nornouwmeHus, rpebyerca ycrpanBarb 6ollee MOl
Hble CJ/IOM M3 MNeCYaHOr'o IrpyHra ¥ NpHHHEMAaATh B  pacdyer
Ha NpPOYHOCTDL AOPOXHON OAeXAbl 3IHAUYESHUH NPOYHOCTH bl X
XapakKTepHCTHK IeCYaHOI'0 I'pyYHETa Cc ydetoM 6Golee Ipo -

AO/IXKHTEeJIbHOIO Ilepuofa ero HaxoxaeHHsg B HeOnaronpugr-
HOM pacyeTHOM COCTOSHHH.

2. MartepHanbl AN YCTPOACTBA APEHHPYIOUIHX CJOEB

2.1. [lna ycrpoiicrBa ApeHHDPYIOUIMX CIOEB cllefiyeT HO-
[10/1b30BaATh 3€epHHCThIe KaMeHHble MAaTepHalbl: mebHeHb H
rpaBuii, MaaKy 4 necku. s OleHKM KadYeCTBa 3THX Ma -
TepHallOB HY XHO YYMThHIBATh HX 3€pPHOBOH COCTaB, MOPO30O=
M H3HOCOCTOHKOCTBL, & Takxe KoadbuuumeHrt O$HIABTPALMH 1O
CTAHAAPTHBIM HCIBITAHHSM.

2.2. lna ycrpoilicrBa OpeHupypomero cios, patoTramlge-
'o Mo NPHHUHUINY OCYWeHHsd, MOTYT IpHMEeHAThCHd NeCYaHhle
I'PYHTHI, oTBevawpuue TpebopaHudM Tabi,.l.



Taconuua 1

Koadbuuue HT ofepxaHue uvactyu menbde 0,1 MM, % He
HEeOAAOPOAHO~ | Boileé, NpU YCTPOHUCTBE ABYXCKATHOH MNpO —
CTM NecKaKg, |[€3Xei _YaCTH NpH YUCNe NOIOC [IBHXKEHHS
o[ —iee | vermpe
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[Ipumevanne. Han dYeprolt npuBeneHbl AaHHbIe Al

KOHCTBlyKuHﬁ C OTBO%OM BOAbl 3AKPOMOYHBIMH TpPybO4YaTbIMHU
apeHaMu, nROR 4YepTOH -~ nnﬂuKOHCTB%KuHﬁ C OTBOAOM BO~-
Abl Yepe3d (PUHILTPYIOWHHA CJIIOH IoA OYH HAMH.,

KoapduilueHT HEOAHOPOAHOCTH MEeCYAHOr'0 IpyHTa HYX -
HO OoNpefellIiTh Mo ¢Qopmyde

CD
T P
rae Vg, # Ny ~ Aramerp Hacruuy, MM, Melbie KOTODBIX B
fecke COAepXHUTCH COOTBETCTBEHHO u 10%
MacCCHI.

Ong necyaHbix T'PYHTOB, He YHAOBIETBOpPAIOUWIHX TpeboBa-~
HuaM Tabn.l, a Takxe npu yYncIe NoOJAOC NBUXEHHS Oolee
yeThipex KO3p¢pulUHEeHT GHIbTpPAUMH NMeCYaHOro rpyHTa Ol -
peaensiior Ha npu6ope INKP Cow3nopHAH npH MaKCHMANb —
HOH IVDIOTHOCTH, YCTAHOB/IEHHOK MEeTOAOM CTAHRAPTHOI'O YIF
JNIOTHEe HHU A.

2.3. B nenax npenBapHTeNbHO) OUEHKH INPHITOOHOCTH
nerc4aHoro rpyHta Alga yCTpOHCTBA ApeHHpyllwero cioa Ko-
abbuuneHT PHNBbTPaLHE MOXHO ONpeeN Tk No ¢opMyie
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Kep = Kep.4 (—%—)%, (2)

rae Kq,- Koacbc}mnnex}'r dunbTpalUld ONAHHOI'O Iecya HOT O
CpyYHTa, M/CYyT;

Kg.i— KO9QQuUHEHT QHILTPALHHM NeCKa-3TaloHa, T.e.

neckKka, B KOTOpoM, codepxurcd Ny = 2% Macch
yactuun Menwrde 0,1 MM, M/cyr;

N - conepxanne gacrull Menpde 0,1 MM B paHHOM
necke, % Maccehl.

dnayenne Kg ¢ Ang rpynn necka, NPHHATOrO 3a STANOH
no KoagppullueHTY HE OAHOPOAHOCTH, IIpHBedeHO B Tabn.2.

Tatnupga 2

I'pynna necka-|Koa¢ppunueHr HeoAaHOpPOA- Kps,M/CyT
aTal/lloHa HOCTH IIeCKa K 60/,

i <3 ' 40

2 3-5 20

3 | 5-10 10

4 >10 | 5

2.4, Ilpy Hanuumu B Kapbepe HIM Ha& Y4acCTKe AOpPOrH,
noanexaieid peKOHCTPYKUMH, NecCHaHoro rpyHra c I1nocro -
GHHBIM KO2pPHUHEHTOM HEeOAHOPOAHOCTH, HO pa&3HOro rpa -
HYJIOMe TPHYEeCKOr'n cocTaBa, peKOMeHAyeTCs /g Cokpauie-
HUd oObeM&a HMCHbITAHHK NPOBOAHMTHL pacyeT KO3QPHIHEH T &
punevrpaunu no dopmyne (2). s storo Ha oaHolt mnpobe
IeCYaHor0 I'pPYHTA C copepxaHueM dactull Meabde 0,1 MM
B KonuyecTBe 2% MaccCh. onpepelgiorT KOooPPHUHEeHT OQHIbLT-
panul Kg 4 na npu6ope I[NKP Corospopuun NpH MakCHMalb-
HOH NNIOTHOCTH, YCTAHOBJ/IEHHON MeTOAOM CTAHAApPTHOTIO YIk
norHenud. [danee, npuHgaB 3Ty npoby 3a 2TanoH, MOXHO Ul
OCTA/IBLHBIX MHOTOYHCIIeHHBIX Npo6 NecYaHOr'o I'PYHTA [AH -~
HOTO Yy4aCTKa OOpOorH HIAM H3 HAaHHOI'O Kapbep& HaxoOdHTh

KOoappulue HT (PUABLTPALHM TOINBKO B 34BHCHMOCTH OT Cofep-
XaHusg B HeM yacrull Mmeande 0,1 MM,
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2.5. [penupyilomne C/IOM H3 NPOYHBIX IEPHUCTHIX MaTe-
pHalioB CO CPaBHUTENbHO Y3KHM MAHANA30HOM pa3MepoB iac-
tun, Hanpumep 9-20, 10-20 unn 20-30 mm, ocobeHHO 3¢ -
beKTUBHEI He B KayeCTBe [OIO/HHTe/bHbIX, & B3aMeH clla-
OOMHNBLTRYIOUIHX C/I0eB OCHOBAaHHA.

PaxkTHueckut xKo3pPuuHeHT PUALTPAUNHH NHOAOGHBIX CMe-
ceii Kp MOXeT 6bITh NpuGAMXeHHO ONpefeleH nmo PoomMy-

Jie
1.6
Dyso \"
K = Kop.4 (,D;_‘: ) , (3)

(~KoodduunenT PunbTpanuy mnpH Di5.4= 5 MM, 110 nan-
P! HbiM Ceneprpena Kgs = 2400 m/cyT;

D, , Np, - AHAMETDH OTBEpPCTHH CUT, Yepe3 KOTO-

w11 pble npoxoadT 15% CoOOTBeTCTBEHHO 3Ta-
JIOHHOT'O M daxKxTHdYe CKOI'o fipeHupylolle I’ O
MaTepuaina.

raoe K

bopmyna (3) pme#icrBuTenbHa [NIS CMecell, YNOBIETRO —
PSAOIKUX CIeAYIOWHUM YCIOBUAM OAHOPOAHOCTH:

D45
D, = 2.9, (5)

rone ‘Ngs - omaMeTp OTBepCTHSA CHTAa, Yepe3 KOTOpoe Ipo -
85 p
xoputT 85% npeHHpyOIIEr0 MaTepHalla, MM;

DV, - MakcuMalbHbI# pasMmep YAGTHU MeNKOo# o¢pak -
2" Qmm, MM, cocrabrsiomet 3% Ma CCHhl,

PakruyecKult KoappunueHT GUABTPAUHMH BBICOKOIOPHCT O-
I'0 ApeHHpYIOUEer'0 MaTrTepuHalia cleayeT NpPORepdTb B Ipo-
Hecce CTPOHTE/LCTBA HA KOHTPOJABHBIX ofpa3uax, orbupa -
&MBIX MOCIe TOro, KakKk MarepHals YJOXeH H YIUIOTHeH,

3. PacueT ApeHHpYIOWHUX CJACEB ,
paboTaloOWHX M0 MPHHLKHAY NOrJIOLLEHHS .

3.1. lna onpepnenenus TONWHMHLI APeHHpPYOUETr0 CHAOH
crefayeT CONOCTaABHUThb CYMMApPHBIR 006beM BOAbI, NOCTYyHalO-

12



medi B ®TOT cnoit B pacuerTHblii nepuon (BecHo#), c ob6ve -
MOM BOAbI, KOTOPBIA MOXeT pa3dMeCTHThLCHd B CBOHOO HEBIX
nopax YINOMSHYTOI'O cilosi 6e3 CHHXEeHHMd MNPOYHOCTH [0 -

POXHON oaexabl. ITOo ycloBue obecneduuBaeTcs HPH CO6 -
NIONeHHH HepaBeHCTBA

rme h - tonmuHA ApeHUpYyOOUEro C/l0s NeCYaHOro I'DYH-
T4, M;

hyac— TOMIMHA CAOsl, MOMHOCTHLIO HACHINIEHHOTO BO -
AOM, M;

hyan- sanachas TonmmHa €108 C BIAXHOCTBIO OT ON-

THMAN BHOH A0 NONHO# KAalUINgpHO# BlaroemMxo-
CTH, M,

3.2, Tonmuny cnod h;an CllenyeT YyCTaHapjluBaTh IIPH YO-

NTOBKX HENONYHEeHUd CABuUra B IeCKe NOA AeUCTBHEM TpaH-
CrnopTHO# Harpyaku. Munumanbnoe snauenume hian saBu -

CUT OT KAaAllMI/JIaPHBIX CBOUCTB MarepHana: Q/sdg XKpyIl H Bl X
necxoe oHo cocrapiget 0,1-0.,12 M, ang neckoB cpenne #
kpynuoctn - 0,14-0,15 M 1 nna menxux neckos 0,180, 2Mm,

3.3. KonuyecTBo BOABI, KOTOpOe MOXeT NOCTYIHUTHL Beo-
HOX pacyYeTHOr'o roapa B [APEeHHPYIOLUHMHE CIOH, ycrpaupae -

MbIH Ha BCIO WHUPHHY 3€MIAHOI'O NOJIOTHA, clleayeT olpe -
Ae/IATE O YpPaABHEHHIO

Q= [(qglm (npy) * Qorx (np.q)+ q'tmx(P))B +
+(q, -K 2s |t
qarm(qs)‘l" C}m(w))'za H uen (G'I‘K) 4 (7 )

roe - kxonugecTBO BOAB, mMOCTynawme# B ApeHEpPYIO -
muit cioff B peceHHM# nepuon, M3 Ha I M po -
DOTH;

|
— JIIPDHTOK BOALI B ApeRupyIOMuM# crino#t or arMocC -
q‘m‘(ﬂﬁ“) cpeppnmx OCaAdKOB, psmnfgaromnx HA INOBepXHOCT

Ipoe3xef HACTH B BeCeHHHI nepuopn, MS3hpa l
npoes3xeH 4acTH;
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‘}"ém(os)“ NPUTOK BOALI B APEeHUPYIOWHHE CIOH OT aTMOC-
PepHbIX OCA&OKOB, BbINajaloUUX Ha NOBEpPXHOCThb
ODOYHUH, M OT CTOKa BOALI C MNpoe3dxeu 4YaCTH
Ha OGOYMHY B BeceHHHU nepunop, M3 Ha 1 M
0B OY U HbI;

- 06beM BOAbI, Nnocrynamiieid B OPEeHHAPYIO Ul U
C/IOf H3 /lexauux oA HUM B Npepenax Ipo-
e3XeH qacyrn I'pPYHTOB ilpn HX Oocagke IIpu OT-
TaupaHHuX/, M3 Ha 1| M< npoeaxei 4yacru;

qﬁrx (np.y)

o

qfaT)x (08) ~ o6beM BOABI, MNOCTyNAWIEed B APeHHPYIO W H i

C/IOi H3 Jlexalyux Ooa HHM B, Npepenax o060-
YU H I‘ngTOB npg nx ocankeX) [IpH OTTaumpa -

HUU, M pa | M€ o6ovyuH;

C}GT:-K( ) " o6peM BOABl, nocrynammeidl B RPeHHPYIO W U i
P clloil nOoA AeHCTBHEM OHMHAMHUYeCKOH HarpysKH,
m3 Ha 1 M2 npoeaxei dacTu;

~ HCNapeHHe BOABI H3 ApPeHHUpYKUEero ciaog 4Ye-
pe3 OTKOCHI 3eMIIgHOro NnoJioTHA B BECEHHH #
nepuofd, M3 Ha 1 M< oTkoca;

3 ~ NPOTHXEHHOCTL [APeHHDpYylero Ccilod 10 BbICO-
Te OTKOCa 3eMIIdHOTO ITOJNOTHAa, M

b,Q - wupuna cooTBercTBEHHO npoe3xeil YACTH U 060-
YHHBL, M;

{ - anuna yuacrka nopord, M, U =1 m.

BenuunHbl NpUTOKaA M OTTOKA (HMCHapeHus) BOMABI, BXO -
nauue B dopmyany (7), cneayeT BBIUMCIGTBL IO 3aBHCHMO -
CTAM, NpHBEAEHHBIM B ~MeToau4eCKUX peKOMEeHfauHugx o
pacuyeTy BOAHO-TEIUIOBOI'O pPexXuma Mg pa3paboTKH ONTH-
Ma/l1bHON KOHCTPYKUUH 3eMI/IFgHOI'O IOJOTHA aBTOMOOUIIbHBIX
nopor” m B “MeronuueCKux pekKoMeHAauugx NO NPOeKTUPO
BAHUIO ONTHMMANbHBIX KOHCTPYKUHH 3eMIgHOI'O IIONOTHA aB-
TOMOOH/IBHBIX AOPOT" HA OCHOBE METONOB pacyeTa M pery-
MMPOBaHUd BOAHO-TEIVIOBOrO pexuma”.

3.4, KonuyecrBo BOALI, KOTOPOE MOXET Pa3MeCTHUThCH
B CBOOOOHBLIX IOpaxXx ApPeHUpYIIEeIr'o Cclog IIpH YCTPOUCT B €
ero Ha BCIO WHPHHY 3€MIIGHOTO INONOTHA, ng,., (M® Ha 1 M
AOpOTH) CleAyeT YCTAHABIHBATH IO BhIPAXKEHHIO

x)Ocanka 'pYHTA NPOHCXOAHT B TOM Cillydae, Korjga Hme-
10O MECTO MOpPO3HOEe INYy4YeHHe.
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ngn=” [F 4- LP;um)' (6"'2‘1) hgan (-Px] t, (8)

I'le N - NOpPUCTOCTb lleckKa B YIIJIOTHEHHOM COCTOSHHH ,
NOJMKM eAWHUIUbI;
F - niowank, NoNnepeyYHoro CedYeHud ApeHUpywole ro
c/104, M<;

- KOdypHUHEHT 3anojHeHHS BOAOH MNOp ApPeHHPYIO-
wero cJjlog epea HavaloM pacyeTHOI'o HepHo -

na:

Y. - KO3bPuUMEeHT 3ano/IHeHHd NOop KaNH/IIFgpHOH BO-
Ao B 3anacHoOM 4acTHd [ApPeHHpykuero cijiod.

Y3um

BenuuuHbt P3um H @, CllenyeT ycCTasaB/lMBAThL COTIACHO
“MeTtonuueckuM pexkomeHpamuaM” (cm.n.3.3).

4. OnpeaneneHne AHHAMHYECKHX 3HaYeHHIA
TPOUYHOCTHBIX H AedOPMALHOHHLIX X3aPaKTEPUCTHK recKa

4.1. llpoyHocrHble U OebopMaLUHOHHLIE XapaKTepHCTHKH
nNecKa ciliefyeT yCTaHaprR/IHBATHL B 3aBHCHMOCTH OT CyMMmap-
HOI'O KOJIH4YeCTBa MNpPOXO[OB pacYeTHBIX aBTOMoOHIIel IO O
HOHM IOJIOCe MNpoedXxel 4aCTH BEeCHOH, /1eTOM H OCEHBIO KaM-—
100 I'ola B TedYeHHe BCero nepuofa mMexay CpefdHHMH pe-
MOHTAMH K OT pPAaCYeTHOI'0O COCTOGHHS INEeCYaHbIX I'PYHT OB
Ape HUpPYIOWEero c/lod B 3TH nepuoAbl. BamaHue xpartkobpe -
MEHHBIX IIOBTOPHBIX HA'PY30K Ha NPOYHOCTHbIe M AedopMa-
HUOHHbICE XaApaKTEepPHUCTHKM IIeCYaHOI'O I'pyHTa 3uUMOH, Korpa
DY HT HaxXOAUTCHd B Mep3IJIOM COCTOYHHH, MOXHO HE YYHTbk
BATh, TAK KaK OHO HEe3HA4YUTelILHO.

4.2. [lpoY¥HOCTHbBIE XAQpaKTepHCTHKH NEeCYAHOI'O T'pPYHT a
crleAayeT yCTaHaABIMBATB A8 ABYX YacTed ApeHHpYOWero
C/10d: HHXHEeH, KoTopas MOXEeT HaxXxOAHThbCAd B BOAOHACH! -
e HHOM COCTOSIHUHM, M BepxHeill (3amacHoil), BIaXHOCTb KO-
TOPOH He IIpeBhIllaeT MNOJHON KalH/UIgpHOH BJ/IaroeMKOCTH.

4.3, [lpoysocTHble ¥ OAedOpMAaLHOHHBIE XAPAKTEpPUCTHKHU
NecY&HOI'0 I'pYHTAa ClleAyeT yCTaHaBIUMBATL NIpH Tpebyemou
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CHull 11-[0.5-72 creneHs ero YIUIOTHeHHd. DBilaxHOCTHBH
necYyaHoro I'pyHTa ApeHupylomero ciod, pab6orawpmero mno
NpUHUMIY OCYLIeHHd, cledyeT IpPOTHO3HPOBATE COIVIACH O
*MeroauueCKHM peKOMeHHAaUuHsaM M0 OCYWEeHHIO 3eMIdHO T O
NCJIOTHA M OCHOB&HHU AOPOXHBLIX OfexXd B paiioHax HIOBI -
TOYHOIO YB/IAXHCHHA H CE30HHOIO NMpOMEep3aHHs TI'pYHTOB”
(Colo3popuuu. M., 1974), a no npuHLMOY NOIVIOWEHHSA — B
cooTBeTCTBHHE C "MeToaudyeCKuMH peKOMeHAAUHsgMH IIO Npo-
eKTHPOBAHHIO OINTHMANIBHBIX KOHCTPYKUHH 3eMIIgHOTO NOINOT-
Ha aBTOMOOHNBLHBIX AOPOr’ HA OCHOBE METOMOB pacdeTra H#
pery/lupoBaiug BOAHO-TeioBoro pexuma” (CoosgopHUH.
M., 1983).

4.4. [Ilpy OpueHTHMPOBOYHBIX pacyeTax /g ApeHHpyoWe-
o C/log H3 NecYaHoro rpysra, pagoraipmero no npHHuUH -~
NIy OCYLIEeHHS, MOXHO MNPHHHMATBL ClleAylmme 3HAaAYeHHSH
B/IIAXHOCTH: B HHXHEeH 4YacCTH - NOJIHad BlIaroeMkKoCTh BeO-
Hoyt (20-15 cyr), ontumanbHaa jaderom (180-210 cyr), ka-
MunngpHass BlaroeMkocTh oceHbio (30-25 cyr) B ycnoemax
II u Il nopoxHo-kKNUMaTHYECKUX 30H; B BepxHell wacrtu (npu
MHHAMANLHOA ero TOolmHHe) - KaNWigpHasd BIaroeMKOCTh
Becho#i (20-15 cyr) m onTumanbHag BIAXHOCTHL B TeYeHHS
210-235 cyr nnga yka3aHHBIX 3OH,

[Ing npeHupymomero ciog, patoramowmwero No IPUHIM 1T ¥
[IOI'7IOWEHUS, BJIAXHOCTHL paBHA B HHXHEH YacCTH - IOJMHOH
praroemkocru BecHo#t (60-50 cyr), onrumanbHO# BIaXHO-
cru nerom (140-170 cyr), xamunnsipHo# BJ1arOoeMKOCTH
oceubio (35-30 cyr) B ycnoeuax Il n Ill popoxuno-kauma -
THYeCKHUX 30H; B BepxHel 4yacTH (npw MEHUMAIBHOR e T ©
TONWMHE) ~ KanuingpHo# BirnaroeMkoctTH BecHoit (6050cyr),
onruManbHoll BaaxuHoctn - nerom (140-170 cyr), kanun -

napHo#t BnaroeMkxoctd ocenbio (35-30 cyr) ang yka3aHHBIX
30H.

4.5. [lna ycraHoBieHHs NPOYHOCTHLIX KM AedopmanuoH -
HBIX XapakTepPHCTHUK IIeCYAHOI'O I'PYHTAa HeOOXOAMMO HCHbI -
ThIBATb O6pa3UK 3TOI'0 Necka B Npubope TPeXOCHOI'O CxXa-
THA IIpH CTATHYECKOM peXHUMe HAaUrpPyYXeHHd M B YCIOBM H X
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MOBTOPHOI'O BO3Ae#CTBUA HATPY3KH (CM.MNpHJ. X HACTOs -
wuM “Mertoanyeckum pekoMeHaauumaM”). [To panHBIM 2THX
ICIIBITAHHH YCTaHaB/IHBAT pacCyYeTHhIe 3HAYEeHHd Y I'J a
BHYTPEHHSI'O TpPEHHd, YAeNbHOTO CUellJIeHHg M Moayng yi-
PYroCTH [pH KO/IHYeCTBe IPH/IIOXEeHHN HArpY3KH, PABH O M
OXillaeMOMY CYMMAPHOMY KOIUYEeCTBY IPOXOAOB QBTOMO -
Ousieil.

4.6. Ilpy OpHEeHTHPOBOYHOH OUEHKE CABUIOYCTOUUHBO —
CTH MarepHana APEeHUPYIWETro 10g MOXHO YCTAHABIUBATL
3HAYeHHEe YIVla BHYTpPeHHeI'Oo TPeHHd NeCHYaHOr'0 I'pyHTa . o

popMYy/ie
Py = @(4-ct g lgN), (8)

roe Yy - pacyeTHas BelIHYHHA YIila BHYTpPEHHeETrO TpeHHd
[eCcYaHoro rpyHra B YCHOBHEX OAMHAMHYECKO I'o
BO3AEeUCTBUA HATPY3KH OT TPaAHCNOPTA,

Y -~ craruyeckKkas pacyeTHas Bel/IUMHHA YIia BHYT -
PeHHero TpeHHda NecyaHoro rpyuHra ( tTaén, 3 );

¢ -~ HHTEHCHBHOCTb CHHXeHHd YIVla BHYTPEHH e T O
TpeHHd NecHYaHoOro TIPYHTA;

N -~ cymmapHoe KONMYECTBO HPOXOAOB aBTOMOGuUIe i
34 pacyYeTHBIH nepuon.

BenuunHa & (¢ 3aBHCHT OT BIAXHOCTH H KOS(QQHIHEHT &
¢unerpaunu Ko (M/cyt) rpynta u onpefengerca no ¢op -
MYJIIaM:

nig MecYaHblX T'PYHTCB IIPH HX IIOJNHOK BJIAaroeMKoOCTH

n.B _
Ay = 0,0343Kg >, (10)

A NMecuadblX TPYHTOB [pH ONTHMANBHOH BIIAXHOCTH
onT

Ly = 0,018. (11)

3uayeHus ¢ NpH KaANM/IGPHOH BAaroeMKOCTH TIpyHTa
BLIYUCIHIOT KaK CcpefHeapHpMeTHYECKOe MeXAy COOTBEeTCT-
BYlOWKUMHE BenuyuHaMu o ¢ TpH ONTHMA&IBHOH BJIAXHOC T H
I'PYHTA U €TI0 INOJHOH Bl1aroeMKOCTH.
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[Tpumeuanuuna: 1. Han yeproli npuBepeHbl 3HaA4YeHUS
XapaKTepPUCTHK TPYHTAa IIpH ONTHMA/BHOH B/AaXHOCTH, NOA
YepTOi#f — INIpH TNONHOH BJIAATO0eMKOCTH.

2. 3JHA4YeHMS XapaKTepHCTHK IpyHTaA IpH KaAW/IIgpHO i
B1arOeMKOCTH BBIYHCAFIOT KakK cpeaHeapu

MeXAY COOTBeTCTBYWIUIMMH BelHYXHAMH NpPHU ONTUMAIBbHOH
BI1aXHOCTH H NOJIHOW BJ1aroeMKOCTH,

MeTHU4YeC K O e

3. 3HAYeHHS [HHAMHUECKHX XapaKTepPHCTHUK COOTBETCT-
pylor 100 Toic.nmpunoXeHHi Harpy3Kd.
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Cynntapnoe KolndeCcTnBo lipoxo/lon apromMobuneit N oll-
pe eI ioT 110 JOpMYIice

NanptTc-P’ (12)

roe N"P_ NepCNeKTUBHAS MHTCHCUBHOCTb [IBHMEHHMSI pac-
YyeTHbIX aBpTOMOOH/ICH HA NPOCKTHPYyEeMOH aBTO -
MOOHIILHOH popole, aBT./CyT;

1 -~ NpONOIXUTEIBLHOCTbL PACYCTHOI'O IepHOAa BIlHd-
HULd HAaArpy3KHd OT TPAHCNOpPTa BECHOH, JIeTOM H
OCeHblO, cyT (Tabtn.4);

TC ~ CpPOK Clnyx0Obl ABTOMOOHI/IBHONH AOpPOT'M Me Xx[OYy
P CpPeRlHUMH peMOHTaMHu, roabl

Benuyuny ¢y no ¢opmyne (9) onpepensaior orhaelbH O
Aad KaXnoro nepuoga BJIHAHUST HAPY3KH OT TpaHclnopra. B
pacyeT, Kak NpaBu/iOo, BBOAAT HaHUMEHblLIee 3HAYeHHe (f -

Tadbnuua 4

[Mpunuun paGors! | [[popon XKUTENBHOCTE paCYETHOTO NEepHO-
APEeHUPY IoImMero ga, CyT _

oo te | ta | tec

Ocyuwenune 29 180 30
) 15 210 25
[Tornomenune 60 140 35
50 170 30

[Ipumevanne. Hag deproli npuBeneHvl gaHHble Q14
Il nopoxHoO~knuMaTHYeCcKoil 30HBI, noa 4Yeproit — ansa lil.

4.7. Ilpy OpHEHTHPOBOYHOK OLUEHKE CABUCOYCTOUYUBO -

CTH MaTepHalla [OPpeHHPYKIEero Ccliog B paACYeT MOXHO BKIIO-
YUTh 3HAYEHH Y YIelbHOI'O cCuelJie HHE NoO Tabiia.d.
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9. TexHHKO-3KOHOMHUYeCKOoe 0o0oCHOBaHHe
NPOEKTHbLIX PpPelleHHH

5.1. Ilpoekrubie pelleHus cneayer OOGOCHOBHIBATH Iy -
TeM CpaBHEHHS BAPHAHTOB, PABHOUNEHHBIX Kak MO MOpPO30 -
YyCTORYHUBOCTH, TaQK M IO MNPOYHOCTH AOPOXKHOH OfexXAbl.

CyMMy NIpHBefeHHBIX 3aTpaTrT No kaxaomy Bapuadty [l
3a CpOK CpaBHeHHd B ofbuieM cCillydyae OINpepensioT M0 ¢op -
Mylie

rne C - npupepneHHnle 3aTpaThl HA CTPOHUTENLCTBO 1 XM
AOpPOTH;
C.,C. - NpuBefeHHBIE 3aTpaThbl COOTBETCTBEHHO Ha Ka -

NMUTalbHbIe U CpellHHEe PEeMOHTHI KOHCTPYKLHUH 34
CpOK CpaBHeHHS BAPHAHTOB;

C, - mMpuBenenHule 3aTpaThl Ha INepBHYHOe NpHOGpe -
TE€HHEe NOABHXHOTO COCTAapa;

C'd — NpuBepeHHbIE 3aTpaThl, OGYC/IOBIEHHbIE YAOPO -

XaHHEeM IMepPeBO30K B NepHOl KaNHTAlIbHOI'O pe-
MOHTAa;

C, - NpuBeneHHas OCTATOYHAS CTOMMOCTb 3eM/ISHOI'O
[IOJIOTHA M [AOpPOXKHOU OOeXAbl;

C_, - nmpuBedeHHad OCTATOYHAY CTOMMOCTL INOABHXHO—
'o cocCrama;

-
I

T CyMMa IIpMBeeHHbIX €XEeTOdHbIX 3aTpaT Ha CO-
AepxaHHe UM TeKYWHi peMOHT 1 XM [Hdoporu;

Ca - nguBeHeHHme TPAHCNOPTHLIE pacxofnsl IO nepe -
BO3Ke NacCaxHpoB U I'DY3OB.

Onpepensemeie no ¢opmyne (13) zarparsl npeacrabins-
IoOT COo6Olf OTHeCeHHYIO K | KM fopors cymMMy nepBOoHadYalb-
HbIX M TeKyWMX 3aTpaT, NPHBEAEHHLIX K CONOCTABUMOMY
BUAY B COOTBeTCTBHHM C HOPMAaTHBOM [l DpHBeae HHs pas-
HoBpeMeHHbIx 3aTpar E,, = 0,08. dror HOpmaTuB ucnonm -

3YIOT NpH OonpeAc/IeHHH KO3pPuMUHEHTAa NpUEeNeHus B IO
dopmyne
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1 (14)

B=(—_)""4+EH,, :

rne t -~ nepuon or GasucHoro roma no roga, B KOTO —
POM OCYIleCTBA4I0TCH 3arpaTthl (Has3HCHEI —~

9TO I'OA OKOHYAHHUS CTPOHTEe/1bLCTRBA).

Cpok cpaBHeHug BapuaHToB T, (/1eT) 3aBHCHT OT TH -
lla HOKPBbITUS M KaNUT&lBHOCTH KOHCTPYKUuu. [ng ogexn C
KanuTaibLHbiMU NOKpblTuaMu Te =20, a ong onmexa ¢ yco -
BepPLIEHCTBOBAHHBIMH HOKpbiTHaMu te = 15,

CocraBaswimne popmynsr (13) m napamerpsl, oTr KoTo-
pblX OHH 3AaBUCHT, OlpeAelsiOTCd NO H3BECTHbBIM ¢opMmy -
namx), YUUTHIBAKIMUM 3KCIUIyaTalHOHHble TpeGoBaHHU4A K
aopore, THI MNOKPBITHs, KOYPPHIUHEHTh! NPOYHOCTH H HAMe N
HOCTH KOHCTPYKUHH, BEJIHYHHBI MEXPEeMOHTHBIX NepPHOn OB,
B/IlSIYHe COCTOSHHH IIOBEPXHOCTH IOKPBLITHS H& CKOPOCTH
ABHXXEHHY aBTOMOOHIe# M CcebeCTOMMOCTL Ie peBO30OK, a
Takxe ¢$akTop BpeMeHH.

5.2. 3KoHOMHYECKHH 3¢pdeKT OT yueTa OAHHAMHUYECKH X
NPOYHOCTHBIX XapaKTepPHCTHK NeCYaHbIX T'PyHTOB IIpH MNpo -
eKTHPOBAHHH MAOPOXHBIX OfeXA MOoxeT OBbITb AOCTHIC H ¥ T
B peadyllbTatre INpoBedeHHY MEpPOINPHATHH IO NOBLIWE H Y IO
NIPOYHOCTH NAOPOXHOW KOHCTPYKIHH M TeM CaMbiM YBenH4e-
HHS CpOKa ClyXObl NOPOXHONK oAeXAbl.

Y kazauublii 2pdekT 3aKnmoyaeTca B COKpalleHHH NpUBe-—
neHHbIX 3atpar, Koropeie corinacHo BCH 21-75 paccuurbe

BAlOT IO popMyiie

5
Pap = ©+ EK (15)

rne C - nokasaTre/slb TeKYUWHX 3aTpar B pacieTe Ha oIl -
penelleHHbIH 0o6BeM paboT,

W

CopnepxaHie H PeMOHT aBTOMOGHNbLHbIX Aopor./ [loa
pen.A.JJl.Anekceena. -~ M,: Tpaucnopr, 1974.
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F , - HopMaTuBHbBIN Ko3ddhullugHT E)SJLRL:KTHBHOCTH Ka-
H  nuTalibHblx BioxeHud, £, =0,12;

K - kanurajbHbie B/IOXCHHY Ha OIPCACIICHHBIA 06b-
eM paborT.

B TtomMm ciniyuae, eciiy YyTOYHEHHbIE NPOYHOCTHbIE XapaK-
TepucTuku rpyHra Yy U Cy He cooTBeTCTBYIOT HX NPOCKT-
HbIM 3HadeHUsM @ T3 ul™Péq, neob6xonuMo npoBepuTb, YAOB=-
JIeTBOPSIeTCY JIH YC/IOBHEe INPOYHOCTH lecKa NOACTHIAe —
'O C/I0a HCXOA$ H3 HOBBIX 3HadyeHu#t Yy u Ly-

Ecnu ycinoBue INpOYHOCTH He YyAOBJeTBOpseTCsd, TO HO -
DOXHYI OfeXxAy clefyeT YCHIAHTHL 3a CYeT BbliiejleXall ! X
C/IOEB M IIPOBECTHU IOBTOPHYIO IIPOBEpPKY IO YCJ/IOBHIO CABH-
ra.

UcnonbsoBauue MNpPOYHOCTHbIX xapakTepuctuk @4 C"Pe}
Ipy pacyeTe [OOPOXHOHM oAexAbl (aKTHYECKH MHNpPUBOAHT K
CHUX€HHNIO TPOYHOCTU AOPOXHOHU KOHCTPYKUHUH IO CpaBHEe -
HUIO C TpefyeMoOoi no YCAOBUI CABHUTA B lieCKe IOACTHIIa—
OWESTO C0Y; peallbHblH CPOK CAYXObL! OOPOXHOII ofexabl By-
AeT MeHblle HOPMATHBHNTO,

Onpenenenne cpoka ciAyxObl T; [NOPOXHONK OHEXABl CO-
macHo "MeToaudyeckuM YKal3aHUdM [0 OLeHKe NpPOYHOCTH
U pacyeTy YCHIeHUs HeXECTKHUX OOopoxHEx omexn” ( M.:
Tpauncnopr, 1978) B atoM ciyyae npou3BoOAsT IO popMylie

{ Nn.L( "")
g [—?ﬁ—”]’ (16)

rae q4 -~ rokaszareib pmi'ra UHTEHCHBHOCTH [ABH>XeHHS Ha
nopore, ¢ ='1,1;
N .- HMHTEHCHBHOCTBL [ABHXEeHHS, IIpuBeleHHag K pac-

' yeTHOII HAT'pY3kKe;
N - HHTEHCUBHOCTb [ABHXeHHS HAa nepBbId rog pa-

OOT bi;

X - KO2(pduuUMEeHT;, AJig YCOBepllue HCTBOBAHHOT'O Kally-
TajlbHOTO Tuna nokpeituit § =0,12 s ¥ coBep -
UL HCTBOBAHHOI'O OO erdYeHHOTIO =0,148 4 anga

NnepexOodHOI'O0 THIla NOKPbLITHM X =0,171.

[IpyBeleHHAS HHTEHCHBHOCTb ABHXEHHS an.i, onpepesis
erca Mo COOTBeTCTBYlome# Homorpamme Nap=f ( E ogs )
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BCH 46-72, ucxons M3 MOAYISQ YIPYIOCTH AOPOXHOH KOH-
CTPY KLUHMH, 3AIIpOEKTHUPOBAHHOIl C ucnoiibsopaHuem g "Pe
C npeg
[lpuBeneHHass HHTCHCHBHOCTL [BMXEHHUY Ha MNepBbli rofa
paboThl OonpefengeTCcs 110 (hopMYylie

N4=&‘.Li— : (17)

IIpUBeleHHas] HHTEHCUBHOCTDL /IBUXEHHT B 3aBU~

CUMOCTH OT MO[YJs YINPYI'OCTH [NOPOXHOH KOH-
CTPYKIHYU, 3aNpPOEKTHPOBAHHOHK C HCNOAbIOBAaHW-

em @, vl

T - HOPMATHBHBLIA CpPOK CHyXObl AOPOXHOW OANeXAbI,
roab!, H.TIH LlOpOl" C NOKpbITHEM KaNUTA/ILHOT O

THIIA =] 8 y COBe plieH CTBOBAHHLIM obler -
'—IEHHBIM T -—1 C nepexoflHbiIM T =8,

rae N np.i

Kak ykaspiBaloChb Bbilie, NpHBe[cHHbIe 3aTpaTbl pac -
cuuTheiBaior no ¢opmyne (15). Ilpuw stom Tekywmue 3arpa -
i C 6ynyTr cknapeiBaThbcs 3 3arpar Ha CpelHHe, TeEKYy-
myue peMOHTHhl H CTOMMOCTH COAepPXAaHU§ AOPOXHOI OAeXA bl °

C= CC,p+CT.P..C ' (18)

rae C_ - croumocTh cpeaHero peMoHTa 1 KM [AOpOXHOH
‘P opexnwr;

Tp,¢ — CTOMMOCTb TEKyWero peMOHTa H COAepXAaHH4
1 xM popoxHOH onexAnl.

CTOoMMOCTBE peMOHTA M COAEpXaHHfA pPaCCYUThIBAEM IO
dopMyne
T ¢
>, (19)
(1+ Eyn)

t=
C= 2
1

rMme C =~ CTOMMOCTb peMOHTAa | M2 [OpOXHOH OfeXAbI;
S -~ mnowanb nNoBepxHOCTH I KM MOPOXHON OneXABI:

E., - HopMaTHUBHBIA Koabdbuumeur, Eun = 0,08:
T — rop npoerepeHuag PeMOHTA,

x
a



KanuranbHble BIOXeHHd Ha 1 KM goporu olpefenslor —
ca no chepymnoueld dopmyne:

K «
K-[Ku m]s , (20)

rne K, - crouMocCTh cTpoHuTelbCTBa |l M2 [1OpPOXHOI
ofeXAbl; 5
K.,—- CTOMMOCTb KaNMTanbHOI'O PEeMOHTA 1 M€ nopox
P Hoii onexAbl;
T -~ ropa npoBefdeHMd KaNHTAalbHOTO pPeMOHTA.

6. [lpuMepnl pacuera

[Ilpumep 1. Onpepenure TOMUMHY ApPEeHUPYIO Il € T O
cilosi, paboramloumero no NPpHHUMNY IOIVIOIIEHHMd.

Mcxonubie panHbie, [opora Il kareropuu npono-
¥eHa Ha TeppHTOpHHM MOCKOBCKOH o06n. HA YydHacCTkKe C
obeCne4YeHHbIM NOBEePXHOCTHBIM CTOKOM IIpH I'IyOOKOM 3a-
neraHUMy IpYHTOBbIX BoA. Bricora mBaceinu 1,5 M, 3anoxe -
HHe oTkocoB 1:1,5. llokpeiTHe npoezxeit Hactd - acoalb-
TobeT OHHOE; pacCTOgHHEe OT BepXa IOKPBITHH A0 OApPeHHpy-
ouwero cnog - 0,9 M; 0604YMHBI YKpelllleHbl NecCYaHO-Trpa -
BUAHON CMeChbiIO; T'PYHT 3€MIIFHOI'O MOJIOTHA -~ CYIVIMH O K
Nerkuii neuieBarbiit. [ApeHupyloumnii cinoi ycrpanBaetrcd Ha
BCIO LWIHPHHY 3eMIgHOro nojiorHa. llecox mMmenku#t ¢ ontu -
MallbHON BNAXHOCTBLIO 1L1%, MakcumanbHOH MIOTHOC T b IO
1660 kr/M° no MeToAy CTaAHAAPTHOTO YIIOTHEHMS; NMOPUC —
TOCTbL B YymIoTHeHHOM coctogauuu 0,38; nonHag BilaroemM -
KocThb 22,8%; kamunngdpHas BlnaroeMkoctb - 18,8%; Bnax -
HOCThL Nnepea Ha4dalloM BeCeHHeroO IepHofa paBHa ONTHMAlbL
HOW, [lpuTOK BOABI B ApeHMpPYWIUHHE ClOoi OT aTMocdepH bl X
ocafKop, BhINaamwUiUX HA IIOBEPXHOCThL INpce3Xe#¥ YacTH B
Be CeHHHH NepHon, - O JI/M2, HA NOBepPXHOCTEL OBOYHH M OT
CTOKa BOAbl C Mpoe3Xeil yacTh Ha o6ouuHy - 12 1/M206%
eM BOAbI, NnocTyuamwleil B APeHUPYWWHUHR CIO# U3 HHUXeNne -
XKauux TPYHTOB IIpH HX OcafkKe IModcie OTT&HB&HHH-—13H/M2,
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noa AeiCTBMEM OMHAMHYeCKOl Harpysku - 14 n1/m2. Uc -
napeHHe BOAbI M3 ApPEeHHPYIoOWEero ClI0g 4Yepe3 OTKOCHI 3 M
naHoro nomorsa -~ 50 n/m2.

dapaeMcs TonmuHON ApeHupylomero cnosa 0,33m. [1 pu
3TOM MIoWAaAb NONEepPeHYHOI'0 CeYEeHHUd IIeCYaHOTO Cilogd B
npeAesiax BCeff IWHPHHbl 3eMJ/IGHOTO moiloTHA F =5,81 m2.
KoagduuueHT 3anoNHeHUS BOAOH INOp ApeHHpyoUWero cilod
epen Ha4aloM BeCeHHero nepuopa Y, =0,11:0,228<0,48.
KoappuuueHT 3anolHeHHs NOp KANWIIGpPHONK BOAOH B 3alac-
HO# 4yacTu ApeHupylomero cnog ¢, <(0,1880,11)(0,2280,11)=
= (),66.

Torgpa xonuyecTBO BOABI, KOTOpPOE MOXET pPa3MECTHTb-
Cd B CBOOOAHBIX nopax AR HEHpYyKWEro cnog, pacCiuThiBa ~
eM o d¢opmyne (8):

Qi0n=0,38[5,61 (1-0,48)~(7,5+2:3,75)-0,2.0,66}1 = 0,36 m3.

F.onnuyeCTRO BOALI, KOTOpOEe MOXET NOCTYIHThL BEeCHO N
pacieTHOr'o rofa B [ApPeHUDPYIOIIHH CloH, onpepeilgeM N O
ypaBHenuio (7):

Q=[(0,005+0,01 3+0,014) .7.5+(0,012+0,013) -2-3, 750,052 -2-0,5%.1=
= (0,36 m3.

PacueTsl nokasanu, 4TO Q’-’-ngn,cnenoaarenbno, T OJ1 LT ¥
HA ApeHUPYOIEerQo Cl0od 3anaHa NpaBH/1BbHO H COCTAaBIG € T
0,33 M,

[l pumep 2. OnpenenuThb pacyeTHYIO BeJlIHYHHY YIVa
BHYTpPEeHHEeI'O TpPpeHHg NeCYaHoro r'pyHTa B BepxXHed wacTm
ApPeHHUpy Iomero ciod, padtorapumero nNo NpHHUHIY DOIJolle-
HHEd B yCJIOBHGX AMHAMHYECKOro BO3AeHCTBUA HAIpPY3KH.

Mcxonuble paHHBIe. [lopora npoloxeHa Ha Teppr-
Topuu |l gopoxHO-KnuMaTuueckoll 30HBI. [lopoxHas opex-
Aa HeXeCTKoro tuna. WHTeHCHBHOCTL ABHXEHHg pacyeT -
HbIX aBTOMOOHIEel o OAHO} Nonoce INpoe3Xeh Y acTH-
1000 aBT./cyTr. IlpononxuTenbHOCTL NEepHOAa MexAay cpeld-
HUMHM peMOHTaMu TpH rofa. [lpeHHpyoOWH# CIO#X H3 MEIKO-
ro nmecka C coaepXaHHeM IbUIeBATBIX H I'NIHHHCTBIX 4&CTHI

8% n koa¢puuuenrom ¢unbrpamun 0,25 m/cyr,
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Ilo Ta6n.d umeem:
Y = 31,5° upu Burampoctu, pannoii KamyuuispHol Bia-—
roeMKOCT U;
Y = 32° NpyY BIAXHOCTH, PaBHOH OIITHMAaIllbHO}.

Hs tabi.4 tg = 60 cyr; t, =140 cyr; to =35 cyr.

[To dopmyne (12) umeem:

Ne = 60-1000-83 = 180 Thic.aBT.;

N, = 140-1000-3 = 420 TbiC.4BT.:;

Noc = 35-1000-3 = 105 ThIC.aBT.

[To dopmyne (10) npu HHTEHCHBHOCTH CHMXEHHS YrJa
BHYTPEHHEI'O TPEeHHd TpPYHTA HNpH MOIHOH €ero BJaroeMkKo -
CTH

f}'i 0,0343-0,25~ 01} = 0,04;

MpH ONTHMAJILHOI BlaxHOCTH 1o ¢opmyne (11)

dy = 0,018;

[pd BJAAXKHOCTH, PABHOH €ero KanuiliildpHOd B/A&roeMKo-
CTH,

K.B cx‘np'ﬁ + d.pT
’ ——ly _—
A Y - """—"""—'_"—_2 0,029-

OnpepensemM BenuduHbl Wy A9 pas3yIMYHbIX pacCyeTHbIX
COCTOgHHI IpyHTa U0 ¢opmyne (9):

o= 31,5 [1--0,020 €9 (180000+105000)] = 26,5°;
Uya) = 32 (1-0,018{9420000) = 28,8%;
¢, = 26,5°.

[TpumMep 3. Onpepnenurb CHUXEHHE CTOUMOCTHA CTPOU-
Te/llLCTBAa IIpM 3aMeHe [ApeHHupylluero ciiog, padtorawuero
O NPUHLIUIIY OCYyUleHHd, Ha APEHHUPYIOUIHH CioH, padorar -
IWUH MO NPHHUUINY IIOTNOILeHHUd.

Mcxon Hble pgadHHble, [lpeHupylomHe ClOH YyCTpau-
RAIOT Ha popore Il xareropuu, npoxopdqieii B HACBLININ HAa
Yy4YaCTKax MEeCTHOCTU C OOeClne4YeHHBIM [OBepPXHOCTHLIM CTO-
KOM M Tiy6okuM salleraiueM TpPYHTOBLEIX BOoA BO 1l popoxe
HoO-KnuMaTuuyeckoil soue (cm.npumep 1). Tonmmumna npenu -
pylowero cjiog, patorawuero no NpuHUHNY ocylWwehnus,U,2M,
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no npuHuuny nornowexHuss - 0,33 m. [lcpBag KOHCTPYKU H ¢
YCTpPaAuBaeTCs M3 TPHUBOJIHbIX KOH/MIMOHHBLIX MNECKOB CTOM -
mocrbio 10 py6. 3a } M3, BTOopasg - H3 MECTHBIX e CKOB
CTOUMOCTBIO 2 py6. 3a 1 M>.

[ipy 3TUX yC/0OBHAX CTOHMOCTL CTPOUTE/ILCTBA CHHUXa-
eTcs Ha 22 Thic.py6. Ha 1 KM foporu.

[Ipumep 4. OnpenenuThb TEXHUKO-IKOHOMHUYECKUH 3}-
deKT OT NpHMEHeHUd NAHHAMHUYECKHUX [POYHOCTHBIX XapakK -
TEPUCTHK NeCKa NpH NpOeKTHPOBAHUH (1OPOXHOU ONeXAbl C
achanbrO0O6ETOHHBIM IIOKPBITHEM KANUTANBHOI'O THUIA Ha yda-
ctke poporu !l kareropum BO Il AopoxHO-KIUMaATHUYECKOH
30HEe.

MecTHOCTDL 11O YCIOBHIM YBJa>XHeHHUS OTHOCHUTCH K O
2-MY THUNY; TPYHT 3eMISHOTO INONOTHA - CYTIJIMHOK IIbUie -
BaTblii. UHTEHCHBHOCTDBL NABHXeHHd, NpuBeAeHHas K pacueTr-
HOW Harpys3ke, 320 aBT./CyT.

B coorBercTrBuM C NpoeKTOM Obula NPHHATA KOHCTPYK-

LMsl NOPOXHOW OfexAbl, NpUBefeHHasa B TabI.o.

Taénuuna O

O0muii Mo-

0O, Marepuain —h- 8 {Egcggn

o D 4 OBE DX~

g ggc*m ¢

€O MIlla F oBuy»

} JAchanbroberon |1500 - - 510,15 200
(Be pxHUE CrOil)

2 |Acdanbroberqu {1000 ~ —~ 510,15 170
(HHXHUB CllOH

3 |lleGenr rpanur | 450 | - - 20 | 0,61 140
HEIN

4 flecox Menxuit 100 | 38 0,008 {50 | 1,51 65

O |CyraunoK nbiie- 24 113 0,010
BaThbIH
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B coorBercrBun ¢ BCH 46-72 npuHarasgd XKOHCTPYKUH S
6puta paccyuTaHa N0 YCAOBHIO CABHMI'a B NOACTHIAKIO Il € M
'pYHTE H NeCKe MNOoAcCTHlamnwmero Cciod.

B noocrunalmomemMm rpyHTe

_1500-5+1000-5+450-20-1000-50 _26500

ECP 20 30 =331 MIla;
Ecp 331 h _ 80 T

_<P L1 1= . . >aMm = 0.0094- =
£ 24 1381 =337 242 =0, 084; Tgou

=0,0094-0,6=0,00564 MIla; Tq6 =0,0007 MIla;T =T, + Tp6°

=0,00634 MIla; T, 0,,~0,8-0,8-0,01=0,0064; T, <n qon

B IIeCKe TNoACTHIIaplueIl o diog

E _1500-5+1000-5+450-20 21500

" CEep 717 h _ 30 T
-— - ——— _—— | ESaae—— S . a-M T~

= 0,0085; T, » =0,0085-0,6=0,0039 MIla;T, g =-0,002 MIla;

T =Tqu+Tag 0,001 Mla; Ty (,=0,45-0,8-0,008=

= 0,00288 MIla; T, < Ta.gon .

Pacyer mokaspiBaeT,4TO YCIOBHE cCABura oBeclieyypa -
eTCs B O60OHX clhayvyagax.

[IpopepaeM, obecrneuyBaeTcd /M YCIOBME CnBula B nec-
Ke NOACTHIAIWEro CHog IpH YTOYHEHHKIX IHAYEHHMIX ero

IIPOYHOCTHBIX XapakTepHCcTHK. [ll1ga Menkoro recka:

; h
p, =29°, Cy =0,008MMa; Fu=1l; =3 = 0,81 ;

obuy,
288 = 0,0086; T, =0,0086+0,6=0,0062 MIla;lz,0,0014MIla;

‘ta '-(t 0.6 0,0038 Mlla.

B cBasum c TeM, YTO NPOYHOCTHBIE XAPAKTE PDHCTHKH
necka ¢, u Ly OnpeneneHbl B YCIOBESX BO3AelCTBHSA
NOBTOPHbIX HArpy3o0X, koapbuument K,; = 0,6, yuursiBaio-
HHHA CHHXEeHHe CONpPOTHBIEHHs PPpYyHTA CHOBHI'Y OOA BOo3acf-
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CTBIICM I[IOBTOPHbIX HAU'pPY30K, B pacueT He IIpHHEMAaeTcCHd.
Torna

Ta.gon=0,75-0,8-0,003 = 0,0018 MIla; Ta> Ta.gon

Takum obpasom, yciopue caApura He ofecrnedupaeTcCd.

Ans obBecrnedyeuus yC/lOoBUY CABHra YCH/IMBaeM KOHCT -
PDYKIUIK [1OPOXHO# Of€eXAbl 3a CYET YBeJHYEeHHd TOJIUH K bl
ciost nme6Hs Ha 10 oM, IlpoBepsem, o6ecrneumBaeTca 1H B
STONM Cllyyae YC/IOBUe CABHI'a ANd leckKa:

¢ .1500-5+1000-5+450:30 _ 26000

cp = 40 =20 = 650 MIla;
Free = 65 Fe h “a.n
,\.°6“‘" MIlla; Em 10 xRN = 1 21 p = 0 0051
{

= o 0051 0.6-07858306 | MIla; Tag =-0,0019 MIla:
=gt Yag =0,00116 MIla; Ty gon = 0,8:0,008=0,0018MIla;

Q.M
'ta. qon -

B CBSIBH C TeM, 4YTO fAnsd obecnedYeHHd YCJIOBHHA CABH -
ra B rnecke NOACTHIAKIErO CJlIOod HEeOOXOOHMMO VYBEJIHYHTH
TO/UIMHY BbILIEe/IeXalluX CJI0eB AOpOXHOK oaexAabl, O4YeBHO-
HO, MOXHO YMEHBUIUTbL TO/IIIKHY C/l0s8 Necka, Tak KaK Iof -
CTHIAKIWHUNA TpYHT Oyner paborarb ¢ 60NbUIEKM 3amacoM
IIPOYHOCTH.

Y MeHubllaeM TONUKHHY cnog nNecka Ha 15 oM. Torpa

15005 +1000:5+450-30+100-35

r-'?ﬂ

Ecp = 75 = 393 MIla;
Egp _393 h 75 Tam
Eap o4 16,4; o = 33 =2,27; —p 0, 008;

Tou =0,009:0,6 = 0,0054 MIla; T,g = 0,0007 MIla;
T,=T, Teg = 0,0081 MIla; Ty <71 w,ﬂ 0,0064 MIla.
OnpenengeMm TpebyeMpiffi MoAylb YNPYrOCTH AOPOXHOHW
KOHCTpPYKuHMHM Mo HOMorpamme puc.4d BCH 46-72: Egpy =
=225 MIlla, mpu aTOM NnpuBeleHHAS HHTEHCHBHOCTEH NBHXe -
HHS ann onpenensemas no Homorpamme puc.2 BCH 46-72,
cocrapnger 900 aBT./CYT.
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OnpenengeM cpok cinyx6bl NOPOXHOH O[1ICKALI, NPHHS -
TOi IO IpoekKTy, no ¢dopmyne (16):

Ta“‘i"‘ gg[_P_ﬂ—N“-‘-ﬁl 1) +4],
99 y N4
rae Ny,; no Homorpamme puc.2 BCH 46-72 cocrasasier
320 abr./cytr npu E =200 Mlla;
N - mo ¢opmyne(17)

Nppi _ 900
N4=—?—EL:' "1’114 = 237 aBT./CYyT,

TakuM ob6pasom,

1 ¢ V8200141 ]_:Q,Qz_gg:
T tg 1,1 c9[0,,112-237 * 1§ =0.0414 ~ 8 wer.

Cornacuo BCH 21-75, croumocrb pemoHra 1 M2 o -
poxHO#t opexnbl Il xareropun ¢ acanbTo6eTOHHBIM MOKpPbE

THeM COCTAaBHT:
cpefHero Cc.p= 0,59 py6.;
TeKylero peMOHTa M COAepPXaHHS C-,-_p,c =006484py Ge ron.
Tax kxakKk no CymecCTBYUHM HOpMaTHBaAM CpefAHHH pe-
MOHT IpOBOAUTCH Yepe3d J-4 rofa, HO He MeHee R B Y X
CpeAHHX PEeMOHTOB A0 KAaNMTa/lbLbHOI'O, NpOBeAeHHe cpef -
HHX 4 KalUTalbHBIX PEeMOHTOB NOC/Je CTPOHTelbCTBa pac -
NpepefigeTCd 10 roAaM CIeAYOIHUM 06pa3oMm:
a) 6az30BbIil BApPHAHT:
1-# cpepunuit pemoHT - 3-# rog;
2-% cpenouu#éi peMoHT - B-ii ropn;
1~-i1 kanmuranvHelii peMOHT - 8-if roa;
3-i#t cpepHHit peMoHT - ll-ii roa;
4-i1 cpenuuit peMoHT - 14-if ron;
6) cpaBHMBaeMbIi BAPHAHT:
1-#i cpenuu#t peMoHT - 4-# ropa;
2—-i1 cpepHuii peMOHT - 8- roag;
3-ii cpenuu#t peMoHT -~ 12-#1i roa;
1~ kanuranbHpi# peMoOHT - 15-# ron.
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Texy:nuii pcMOHT nast OO0OMX BAPUAHTOB HNPOH3BOA 4 T
OO 1010,

CrouMocThL cpejiiero pemodra | km poperu no 6asoBo-
My BapuHanty B coorneTcTnuu ¢ dopmynoi (19) cocrabur:

0,587 5-1000+O 54.-7,5-1000 0,59-7,5+1000

el e ———— ], e ———————————" _l..__lTr_
Ce.p 1,083 1,086 1, ’
0,59-7,5.1000

+ W = 9704 py6b.

CTOMMOCTb CpeflHero peMOHTAa MO CpaBHUBaeMoMy Ba-
pHAHTY COCTaBHT:

¢ .0,59:7,5-1000 0,58-7,5-1000, 0,59:7,5-1000

cp2” " 1,084 1,088 1,082 '99%y6

CToMMOCTDb TEeKywero peMOHTAa H COoflepXaHudg allg 060-—
UX CpaBHHBaeMbiX BaApHMAHTOB OAHHAKOBA H COCTABHUT:

i \ 1 i
1,08 '1.08271,083 "1 0a15’

Cp,c =0,06484:7,5-1000 (

= 4163 py6o.

Takum obpa3oM, obmas npuBefeHHas CTOHMOCTL Cpef-

HHX M TeKYLIMX peMOHTOB Ha 1l KM aAoporu 6yaeT papBHa:
ansgd 6a3oBOoro BapHaHTa

C, = 9704+4163 = 13867 pys6.;
JId CpaBHHBaeMOI'0 BapHaHTAa
C, = 7398+4163 = 11562 py6.

'onoBrle zarpartel, onpepensemble no ¢opmyne

czog = —————————ee. COCTABST

C
: )

1
+E
C, = 1620 pys. » ron, C, = 1301 py6. B roa.

Kanuraneusie Bnoxenusa Ha 1 kM poporm pana 6a3oBOro
BapMalTa CoCraBgT:

K
‘ (i) 1T
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rae K, - CTOMMOCTb CTPOMTeNbCTBa 1 M2 [10pPOXH O i
onexnanl, npuHuMmaemag no BCH 21-75 paBuoli
11,72 py6;

K"-P' CTOUMOCTBL KalldTanbHOTO 6peM0HTa 1 M2 OO Hem
HO X OHemubr,KK_; 4,93 pybo.

Takum ofpasom, Ha 1 KM noporu

4,93 _
Ky =(11,72+ 7°325)-7500 = 107876 pys.

KanuranbHble BNOXEHHS HA 1 XM AOpoOrH Mis CpaBHUBA-
eMOro BapHaHTa COCTAaBHT:

K
Ke= [Ko+ Ku&.’Kn"'m_E':;sT]s '

rae KW1 —~ NRONOJHUTE/IbHbLIE 3aTpaThbl HA YCTpPOHCTBO 1M2
mefbe HOUHOTO OocHoBauug Ttoihamuuoi 30 cMm (BMeo-
ro 20 cM 1O NpPOEKTY);

Kn - CHMHXeHHe 3aTpaT Ha YCTPOHRCTBO MECYAHO I' O
nopcrunamero cios tonmmHoi 35 cM (BMecToO
50 cM Mo mnpoekTy).

CroumocTe ycrpoiicTBa mebeHOYHOTO OCHOBAHMHA CKila —
AbIBA€TCA M3 CTOMMOCTEH MarepHala, 3KCcluiyaTaluHd Ma -
IIMH H OCHOBHOK 3apab®oOTHON IuliaThl,

B cooreBercTBHM C eOMHHYHBIMH pacleHKamu 32- 83r.
45-23-6 u 32-84 v, 45-23- EPEP, croumocTtp ycrpolicr-
pa 100 M2 ponONHUTENBHOrO wWwe6eHOYHOTO OCHOBAHMS TOII -
muao#t 10 cM cocrasur 129,31 py6.

[Ipy sTom Ktu. = '1"12'%611— = 1,29 py6.

CHuxeHne crtomMocCTE yctpo#icrBa 1 M? necwanoro nop-
CTHNAKINEero cinosg tonuuHoi 35 cM BmMmecto 50 cM B cooT-

BETCTBHH C eAHMHHMYHBIMH pacueHkamMu 32-5€ T,45-18-a 3a
cyeT CTOMMOCTH necka cocrasuT 0,45 py6.
Takxum ob6paaom,
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K, =(11,72+1,29-0,45+ ‘11*%15) 7500=105856 py6.

[Ipurenennble 3arparsl N0 68a30BOMY M CpaBHHBaeMo -
MY BapuaHTaM Ha | XM [OOporu B roa paccUuuMThiBaeM 1o
dopmyne (15):

Prp.1 =1620+107876-0,12 = 14564 py6.;

Pap.o <1351+105856-0,12= 14054 py6.

D KOHOMHYECKuil adpbeKT OT yBeJMHYEHHd CPOKa CIyxX 6 bl
AOPOXHOK odexaAnl HA 1 KM AoOpoTHM B roa CoCTaBHT

Jd = 14564~-14054 = 510 py6.



HPHAOKREHHE

MeToanka onpeaeneHHs pacyeTHbIX 3HAYEHHI
CONPOTHBNEHHA NEeCYaHbiXx FPYHTOB CABHIY

PacueTHble 3HaYeHHss yria BHYTpPEeHHero TpeHHag Y H
yoenbHoro cunennenus C onpepensaior npu uMcnoiTaHuu 06—
pas3uoB I'pyHta B nabtopaTOpHH.

O6paaubl HCHBITHIBAIOT Ha NpHGOpax TPEXOCHOI'o Cxa -
THa (crabuiloMeTpax), 0o60pYAOBAHHBIX ClelHall bHBIM Y CT-
POHCTBOM, IMMO3BOJSAIOUIKM NPOBOAUTHL HCILITAHUSI TPYH T O B
KaK B CTaATH4YeCKOM pexXHMe HarpyxeHHd, T4k U B yClIo -
BUSIX NOBTOPHOI'O BO3AEHUCTBHSA HAI'PY3KH.

[dna nonydyenusa pacyeTHBIX Be/lHYUH NPOYHOCTHBLIX X& -
paKkTepuCcTHk o06pas3nbl I'PYHTA HCIOBITHIBAIOT NpPH BIaXHO -
CTH M HJIOTHOCTH, COOTBETCTBYIOIIHX COCTOSHHIO T'pyHTa B
pacuyeTHBI# nepuoa.

HMcneiTanns npoBoadar Ha obpas3uax-UMAHHApPAax TIpy OT -
HOWIeHHH AHaMeTpa K BbicoTe 1:2. MuHuManbHBIA AuaMeTp
obpasua nNpH MakcCHMalbHOM pasMepe 3epeH Ne CHaHOoOro
rpyHra 5 MM mnpurumalor paBHbIM 60 mMm. O6paziubl u3 neo-
YaHbIX I'PYHTOB IIpHTOTaAB/IHBAIOT B pa3beMHOH MeTalluye-
CKOR ¢opMe, B KOTOpPYIO NpeABaApHTe/IbHO YCTaHaB/HWBA 10 T
TOHKYIO pe3HMHOBYI0O O0OIOYKY C NnepdOpPHUPOBAHHLIM 34XH -
MOM, NoAdepXHBaAKUIUM ofpa3eln CHH3Y. Y INIOTHEHHBIX IO -
cno#Ho fo TpebyeMo#l NNOTHOCTH oOpa3eu BMecCTe C (oOp -
MOl nomemaoT B kamepy npubopa. [locne ynaneHus pasb-
eMHON ¢QopMbl KaMepy 3alollHAdIOT BOMAOH.

HcneiTauna npoBoddaT IO OTKPHITOHR CxeMe IIpM Tpex paa
JIMYHBIX 3HAYeHHAX GOKOBOro OaBjieHHd 6'3 B AuMalla3 O H e
pealbHO AeCTBYIOIIMX HAaAIpdXeHHU B [NOPOXHOH KOHCTPYK-
19978

B navanbHOW cTaaMM cTaTHYeCKHX HCIBITAHMH Harpyxe-
HHE OCYyUeCTBAdeTCHd OABYMd~-TpeMs CTYIeHIMH HATrpy3KH IO
0,01-0,015 MJIla (B 3aBUHCUMOCTH OT 6OKOBOTO fAaB/Ie H H A
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G3 ) C BbhIAepPXHBAHHEM Kax[OH CTYNeHH AO YC/IOB H O W
crabunu3auuu ocepoil pedopmauun (0,01 MM 3a 5 Mun), noc-
jle 4ero NpoM3BOASAIT paarpy3ky ofpasuna ¥ (PHKCHpYIOT Be-
NMHYHHY YIpPYroii BOCCTaHaBnuBamoleicsa nedopmMaurdu 0O 11 49
pacieTa MOAyis ynpyroctu rpyura E mno dopmyne

=A6’41 (1)

=R

rane A©, - peeuarop ocepoii Harpyaku, Mlla;

A - OTHOCHTe/IbHas Be/I{YHHa& BOCCTAaHAaBIHBapllei -
cd nedopMaUHHu.

Heo6xopuMoO OTMETHTBb, YTO CTYHNEHH HArpy3KH noabH -
paloT TakuM o6pal3oM, 4YTOO6bI HX CyMMapHas Be/IMYHHA Opk
na MeHblle HayYallbHO® KPUTHYECKOH HArpy3KH HA r‘pyHTX).

[ anbuelilee HaArpyxeHHe ofpasua OCYUWECTBILdIT He -
npephlBHO C noctogHHo# ckopocthbio 0,005-0,01 Mlla/mMu=.
Taxasgs CKXOpoCTh HArpyXeHHS MOXeT OblTh AOCTUI'HYTaA C
noMomblo OTpPery/HpPOBAHHOH CTPYH BOABI HI/H IIeCKa.

B npounecce HarpyxeHHd QHKCHPYIOT BepTHKa/bHbIE H
o6beMHble Aedopmanum obpasuna. Harpyxenme npoeoasdaT po
OOCTHXeHNS HMHTEeHCHBHOI'O pPOCTa OCeBON W/ OOBeMHOH Oe-
Popmauuu.

[lo pesynbraramM HCHneiTaHH# CTpPOAT T'padPukd 3aBHCHMO-
cre#t oceBo#t H o6veMHO# pnedpopmanui or marpy3ku (puc.l
MAHHOTO NPH/IOXEHHs ), NO KOTOPLIM ONpefeldiOT KpUTHYE —
ckue Hanpsxenus O, =AG;*+6;.

Benuunna XpuTHYEeCKOIr'O HanpsxeHHd COOTBET CTBYET
MHHAMYMY oOOBbeMHON pedopmaunum obpas3na rpyHTA.

Ha ocuoBauuu nanubix onpenenennsa G,F png pasnuy -
HBIX 3HadeHuit O, 1OCNe CTaTHCTHYECKOH# O6paboTKH CTpO-
ar amarpamMmy Mopa (pHC.2 AAHHOTO NPH/IOXKEHHS) H OI —
penellgiOT CTaATHYeCKHe 3HAYeHHHd paCyeTHOr'o yrIja BHYT -

K)l'llpn HarpyakKe ,Ha3£lnaemoﬁ Ha4YalbHOH KpHTHYE -
CKOM , 'PYHT NepexXOAHT M3 Pasbl YIWIOTHEHHSd B dasy CHBU-

ra C nodgpl/IeHHeM OTA&IIBbHLIX IINOMAAOK CKOMNBXeHHd U CABPH—~
Ta.
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DeHHEI'O TpeHHS M YAE/IbHOIO CUeIVIEHHs TPYHTa NpH AaH-
HbIX BJIAQXHOCTH K NJIOTHOCTH.

Jebuamop ocebou wmae-

%

o6
Q

P SaKOHomeBgoc'rb
%OPMH OB&HHH az-—
Ta J[pH CTATH -

gocK x HCHEIT&H X,
eCOK MEINKHUH, S, = |,

3 =0,01 Mlla

8

Omvocumesona s ocebas Geqopmauus R,'%
Mo
L

Omriocumenora s obvennas depopmauus 8,
5
S

..E.
L&

sy
o
8
A,
S

[dunaMuyyecKkue MCIOBLITAHHS 3aKAK4YaloTCd B NPHIOXEeHRAH

K WCHBIT biBacMOMY 00Opasuy I'pyHTa OCeBbiX NOBTOPHBLIX Ha-
rpy30K C lnapaMeTpaMHi HArpPYXeHHusd, COOTBETCTBYKOIIH M H
pealbHO AcHACTRYIOUIMM HA

S 008 aBTOMOBHIIBLHON HAOpoOTeE
- (amMminTyna Harpyaku 0y =
S 006 =0,02+0,15 MIla, Bpemg4
E ne#CcTRU S ig_ﬂ0,1+-0,2 c )
L NpH TeX Xe 3Ha4YeHUuax 6o-

¥

KOBOTO RaB/IeHHdA, YTO H
NpHd CTATHYECKHX HCILITa-
HUEX. B TedYeHue oaHOTrO
0 0N Q06 006 QO Qe MCHbITaHHSI NOBTOPHBIE Ha-

Wmﬂxm 6 M I'PY3KH OCTramwTtcsa NoCTO -
aHHBIMH. HcneiTanus npo-

Puc.2, Quar Hpa mMa ll\/\opa.ﬂe-—- BOASITCS BO BCeM AOuana -
COK MEIK 30He [OeHCTBYKOUIHX B pe -
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allbHEIX YCNOBHSX HATUpY30K, HaYyHHaAd C MHHHMAaAbHOH. [lo-
ClleAyIiollHe HCHBITAHHYA OCYWEeCTBAdIOTCH NpPU HaArpys3kKkax,
Oonblie NpeABIAYWHX HA BEeJIHYHHY, He INpeBHIIAIOUIYI0 3Ha-
yeHHe OOKOBOI'O naB/ieHHd, IPH KOTOPOM MNPOBOAATCH HC -
NbIT QHH 4.

[lpu Hebonbuwoil AHHAMHYECKON HATpY3Ke HCHBITA H U 4

npoeondTcd Ao 10 Teic.uuknop HarpyxeHuda. Cepuss HCHbI -
TaHUi IIpU OIllpefelIeHHOM 3HAa4YeHHH OOKOBOTO fap/le HH 4
npekpamaeTrTcd HUCHbITAHHEM HArpy3Ko#l, BO3[A€HCTBHE KOTO-
pO#l BLISLIBAET HMHTE@HCHBHOE HAKOIUIEHHe OCEeBhLIX H 00beM-
Hbix aedopmMmaunuit yepe3 1000 uuknors npunoXxeHus HArpy 3~
KH.

B xope ucHbplTaHusg € NOMOWBIO CHeNHATBHOH H3MepH -
Te/ILHOH alnapatypbl perrHCTPHPYIOTCSS H3MEHeHHS 0CeB OH
U obbeMHONI OedopMaluyn obpasna, a4 TakxKe peXHM Harpy-
XKEeHHS.

:]l0 pesynbTaraM HCHBITAHHR Ag ONpeAel/IeHHOro KO/IH-
yecTBa UHHKNOB Boafae#crBusa Harpys3ku (100, 500, 1000,

5000 u 10000 uuknoB) cTpodaTCsd 3aBUCHMOCTH HAKOIUIeHHS
oceBOH M oOBeMHORl AedopmMauuit oT AeHCTBYWLIIEeH! AUHAMU-

yecko#f Harpysku (puc.3 HACTOSHIETO NPHIIOXEHHH ).

Jebvamop oceos  mazpysay
AGy (), Mla
a2 Qo 06 008
T

uR -9" %
K

Puc.3. 3akoHOMepHOCTH

Ae(POpPMHUPOBAHUA TI'PYHTA
npH MNOBTOPHOM HArpy -

xeuuu. llecok MeJKHH,
5-‘ =I,63 =0,02 MH&,
§ =2 T'u, N =10%uuxnos

5
7

/

depamauud A ,y.%

e
.
Omxocumessna s odvemwas oe

kS

N
[
3

3

o
K
]

ke
~

me ocebas
Q

-
<
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[Io 3TuM H AQHAIOTHYHBIM KM CTATHYECKHM 3aBHCHMO -
CTAM ONpefendqioTCd KoappuuHeHThl AMHAMHYECKOH yCTOHR -
YUBOCTH MeCYaHOTrO I'pYHTa A/g YKa3aHHOTO KO/IH4YeCTB a

HHKI1OB. 2

A_ 0 .
K n _i“_(ﬂl_, (2)

(® = B (3)
N

—6,? '

A
rjae (6{(“)(6 {?N]- HApAXEeHHEe, COOTBEeTCTRyouWee orixipe(]eneu-
HOH Be/lUYUHe HAKOIINeHHO# oceBO o6Bpe M=

HOi) nedopMmauuu ofpas3ua MNpH NOBTOP HOM

BO30eUCTBHU Harggam nng onpedelleHHOTI o
KolIudeCcTBa LHKN ee NpPUHNOXEeHHS],

9
6“(6 )— Hanps)X eHHe, COOTBEeTCTBYIIlee TOH Xe Be-
nuupHe ocepol (o6veMHON) AedopMalun OG-
pasla IOpY CTATHYECKOM BO3[AEHCTBHM Ha -

rpy3KH.

[Mociie cratuctudeckoil o6paboTKH peaylnbTaroB oOlpe -
nese Hud Kﬁ H K: Ans olipeAelIeHHOr'0 KoJip4yeCTBa BO3 —
neficreuii Harpysku N IO pacyeTHBIM 3HadeHHsM Ky CTpo-
HTCH 3aBHCHAMOCTD K,ff(EgN)(pHc.f-l AaHHOT'O IPHIIOXE HHU), 10
KOTOpOi rpa¢udeckn (3KcTpanonsuuei) onpepelnsercs 3Ha-
yeHue Ky ANg KONMYeCTBA LMKIOB BO3AEHCTBUA HATDY3KH

N > 10000.

MOCTE KO3h(uRu-
€HTa OQHHaMude -
CKOil YCTOWYUBO-
CTU T'pyHTa OT
KonuyeCcTrBa LUHK-
ﬁos HAI'PY XeHu4d.,
€COK_ MeJllKHH

é
0
Q6 L,
'8% 0 0 ﬂ' ﬂ’ ) 0 ﬁ‘ =1 G’ B
\:EN Koauvecmbo mmw ”_um o st- B, 0102 Mria

[To nanubiM onpefeneHus Ky nns pasnuuHbIXx 3HaYe HHH
@3 BBLIYHCAAIOT BEIHYHHDI Gf&f(ﬁﬂp Ky s CTPOAT OHArpam-
My Mopa n onpependroT pacyeTHbIe KPUTHYECKHe 3Haye -
HES NPOYHOCTHEIX Xapakrepuctuk rpyHra @, u C

Ipd NOBTOPHOM HArpYXeHHH.
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[Ipy HeBO3MOXHOCTH NpoOBeAeHHMs HCNBITAHUH O6GpPa3LOB
F'PYHTA B YCIOBUSAX BO3IAeHCTBUA TMNOBTOPHBIX HATPY 30K OII-=
pepe/saTb pacyeTHble Be/lIHYWMHBI yIVla BHYTPEHHEIro TpeHHd
¢, ¥ YRenbHoro cuemiedusa C  ~ KpPYNHBIX, cpedHe# xpyn-
HOCTH M MEeNKHX INeCKOB AJZId 3aAaHHOIo Kolu4dYeCTBa UHK -
JIOB HarpyXeHHs MOXHO NpPHOJIHXeHHO N0 pe3yl/bTaTam CTa-
THUYECKUX HMCINbBITAHUH.

HOKPEIaHHbIM onpefeleHns CTaTHYECKHX pacCyeTHLIX 3Haye -—
HH 6’4 , HCHNOJIB3ysd MOJy4YyeHHble B pPe3y/IbTaTe BbINOJHEHHbIX
SKCIIEepHMEeHTAa/IbHbIX HCCl/Ie[lOBAHUI DMIMPHYECKHEe 3aBHCHMOC-
™, ycTaHapnupawt & "P
, Y 6”~) o gopmMyie

Kp Kp Kp
rne A - HMHTEHCHBHOCTb CHHMXeHHA KoadpdunueHTa AMHA -

MHYEeCKO YyCTOHYHMBOCTH.

[nga necuaHbIX T'PYHTOB IIpH CTEINEHH HX BIA&XHO C T H
S-z_ =]

=0
o 4 =0,0635" K(p ',1 (5)
pH 5 =0,3 -
£ =0,0323* Keg 0036 (6)

)
[To nanHBIM onpeaenennﬂdﬁ,,(ﬂ) Al paa3fHYHBIX 3HAYe HH Y
G3 crpoar AumarpaMmy Mopa u onpeaensioT yroil BHYT -
peHHEero TpeHus ¢ , H yaenbHoe cluemsexue (.
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