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Nnasa 4. OCAOKA HACbBIINU HA CJITIABOM OCHOBAHWUA

OBLUUNE T1OJIOXKEHUA

MopenupoBaHue JOpPOKHOW Hachlld Ha OOJOTHBIX TIpPyHTaX HEOOXOAUMO IIpH
MPOCKTUPOBAHUM JOPOT B OOJOTHUCTOW MECTHOCTH M aHAJIMW3E€ BapHAHTOB MPOEKTHBIX
pelIeHuii ¢ CIOoJIb30BaHUEM OOJIOTHOM 3aJIeKH B Ka4eCTBE OCHOBAHUS HACBHIMH. AJTOPUTM
MOJICTUPOBAHUS OCHOBAaH Ha pPACYETHBIX CXeMaX, pa3pabOTaHHBIX HW3BECTHBIMH
CHEeNHMaTNCTaMd B OOJIACTH CTPOUTENIbCTBA, MEXAaHWKH TPYHTOB M TPYHTOBEACHHS U
PEKOMEHJIOBAaHHBIX BEIYIIUMHU HAay4YHO-HCCIIEOBATEIbCKUMU HMHCTUTYTAMHM, B TOM YHCIIE
CorozlopHUU, benlopHN, MAIN u apyrumu. Ilporpamma MoaenupoBaHusi JOPOKHON
Hacklni Ha OoyioTHBIX TpyHTax cootBerctByer PCH 09-85 Toccrposs BCCP: Pacuer
JOPOKHBIX HACBINIEW Ha 00JIOTHBIX IpyHTa, MuHCK, 1985 - 80c.

JIyist aHanmM3a yCTOMYUBOCTH 3€MIISTHOTO TTOJIOTHA HEOOXOTUMBI:
® TeoJIOTHUYECKUI Mpodiib 60JI0Ta HA PACICTHOM TOTIEPEUHUKE;
® OCHOBHBIC (DU3NYCCKUE M MEXaHMYCCKHE XapaKTEPUCTHKH CIIOEB OOJIOTHOM 3aJICHKH;

® TCOTEXHHMYECKass MOJCIb OOJOTHOW 3alie’kH C BBIJICICHHBIMH CJIOSIMH M PacueTHBIMHU
MOKa3aTeIsIMH;

® XApaKTEPUCTUKA IPYHTOB MUHEPAIBHOIO JHA;

® pacyeTHbIC XapPAKTEPUCTHKH (MPOYHOCTHBIE W JePOpPMAIMOHHBIE) TPYHTOB 3EMIISTHOTO
IIOJIOTHA U MaTEPUAIIOB KOHCTPYKTUBHBIX CIIOEB JOPOKHOU OJIEHKIBI.

Kaxnprii 00beKT (pacueTHBIN MONEPEYHUK) HEOOXOIMMO MOJICIHPOBATH B CBOEM KaTayore.
[Ipn MOBTOpHBIX 3alycKax M3 ATOr0 Karajora U KOPPEKTHUPOBKE JAHHBIX IPEIblayLne
BapHaHTHI He coxpaHstoTcs. [Ipu mepBoM 3arycke mporpamMMbl OyZIeT CreHepHpOBaH BapHAHT
KOHTPOJBHOTO mpuMepa. Eciam mo kakoi-mnbo mnpuumHe OBUTH 3aropueHbl JaHHbBIE
MpebIIyIIero ceanca paboThl C TPOTpaMMON, TO TIpU €€ HOBOM 3amycke Oyzaer
BOCCTAHOBJICH BapuWaHT KOHTPOJBHOTO mpumepa, o yeM [lomp3oBaTtens mHpOpMupyeTcs B
COOTBETCTBYIOIIEM COOOIICHUH.

Pe3ynprarsl aHanmM3a yCTOWYMBOCTH BKIIIOYAOT:

® UEPTEXH MONEPEYHOr0 NMpodUiIsl 3eMJISTHOTO MOJIOTHA KaK Ha JKpaHe, Tak U B ¢dopMmaTte
DXF,

® TIPOTOKOJIBI-TA0JIHUIIBI MOJCIIUPOBAHUS,

¢ DPACUYCTHBIC CXCMbI MOACIIUPOBAHUA.
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OCHOBHBbIE T1OJIOXKEHWSA MOL4ETTUPOBAHUA

MopenupoBaHue OPOKHOM HAchbllld Ha OOJIOTHBIX TPYHTaX OCHOBAHO Ha MCCIIEJOBAaHUU
HaNPsHKEHHO-IEPOPMUPOBAHHOTO COCTOSHUS JOPOKHON KOHCTPYKIIMHU: TOPOKHAS OJEKIA —
HACBIITHOM TPYHT — YIUIOTHEHHAas OOJIOTHAs 3aJieXb — MHHEpaJIbHOE JTHO. MoenupoBaHue
MpeIycMaTpUBAET KOMIUIEKCHBIA pacyeT JOPOKHON OJIeXKIbI M 3eMIITHOTO MOJIOTHA C YI€TOM
0COOBIX TpeOOBaHM, 00YCIOBICHHBIX 0COOCHHOCTSIMHU OOJIOTHBIX TPYHTOB:

YCTOfIqHBOCTH — HCOOIIYIICHHEC BBIIIOPA 00J0THOTO TpPyYHTA U3-11I0A HACBIIIH,

CTaOMIIBHOCTH — COTJIACOBAaHHE CPOKOB 3aBEpIICHUS KOHCOJIUAANNU O0JIOTHOTO TPYHTA U
YCTPOMCTBA JOPOKHOM OJEHK/IbI,

CTaTUYECKOW U TMHAMUYECKON MPOYHOCTH — YIPYTHUe MPOTrHObI U KOJIEOaHUS JOPOKHOM
OJCKIbI ITOJ] ACCTBUEM TPAHCIIOPTHOM HArpy3KH HE JTOJKHBI IPEBOCXOANUTH IIPEAEIIBHBIX
3HAYCHUN.

PacueTHble 3aBUCHMOCTH, UCIIOJIB3yEMBIE B IPOTpaMMe, COOTBETCTBYIOT IosioxkeHussM CHull
M0 TPOEKTUPOBAHUIO ABTOMOOWJIBHBIX M JKEJIE3HBIX JOPOT M OCHOBHBIM HOPMAaTHBHO-
MIPOU3BOJCTBEHHBIM JOKYMEHTAaM.

B nporpaMmme pemarorces Cleayrolue 3aJauu:

YCTAHOBJICHUC THIIA OCHOBAHHA 110 yCTOfI‘II/IBOCTPI N 3aKIIFOYC€HUE O BO3MOXKHOCTHU
HCIO0IL30BaHUs O0JIOTHOM 3aJI€KU B KAU€CTBE OCHOBAHUS HaCBIIIN,

pacyeT KOHEYHOM ocajaku OOJIOTHOM 3aJieXKd, B TOM YHCJIE OCAJKH OTAABIMBAHUS U
CKaTHS,

pacyeT TOJNIIMHBI HACBIITHOTO CJIOSI C 00ECIIeYeHNEM CTaTHUECKON MPOYHOCTH JTOPOKHOU
OJIEKIbl, UCXOMS M3 TPeOyeMOro MOIYisl YIIPYroCTH Ha MOBEPXHOCTH HACBITHOTO CJIOS,
MOJYJIsSI YHPYrOCTH MaTepuaja HaChIIHOIO CJOS M MOJIYJS YHPYrOCTH YIUIOTHEHHOM
00JIOTHOH 3aJIeKU Ha HECKIMAEMOM MUHEPATHHOM JTHE;

pacueT TOJIIMHBI HACBHITHOTO CJI0S ¢ oOOecredeHneM JWHAMUYECKOH MPOYHOCTH
JOPOXKHOM  OJEXKIbI, HCXOIi U3 MPEAENIbHO-JOMYCTUMBIX YCKOPEHHMHM KoJieOaHUI
JOPOKHBIX OKPBITUN Ha “TUIaBaroIlei’” HAChIIU IPH MPOIYCKE PACUETHBIX HArpy30K;

pacdeT yCTOMYMBOCTH OCHOBAHMSI MPU Pa3HbIX PEKHMMax BO3BEJIECHUU HACBIMHM PACUETHOU
TOJIITUHBI (ObICTpast M MEUICHHAs! OTCHITIKA),

pacucT MIUTCIBHOCTU OCAaJAKU BO BPpCMCHU;
PpacucT peKruMa BO3BCACHUA HACBIIIU, B TOM YHUCJIC:

1) TEXHOJOTUUYECKUX IMapaMEeTPOB BPEMEHHOI'O MPUTPYKEHUs JUIsl COKpAILlEHHUsI CPOKOB
CTPOUTEIBCTBA,

2) IpOJOIKUTEILHOCTH BO3BEACHHUSI HACBHIMH 10 MPOEKTHOW TOJIIMHBI C 0OecrieueHuemM
HE0OXOMMOT0 YIIPOUYHEHHUSI OCHOBAHUS B IIPOIECCE KOHCOJIUAIIHH.
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UCIIOJIb3YEMbIE TEPMWUHbBLI U OTNPELQEIIEHNA

bezonacnasa nacpyska na ocrnosanue — Harpyska, KOTOPYIO MOKHO IMPHJIOXKUTH K ciabomy
OCHOBAHUIO, HAXOJAIIEMYCsl B MPUPOJHOM (HEKOHCOJIMAMPOBAHHOM) COCTOSIHUM IIpU
OBICTPOIl OTCHITIKE HACHIIH:

Hau

P6e3=NXT,

rae: N — mapamerp, 3aBUCSIIUNA OT OTHOCHUTEIBHOM TIYOMHBI PACIOJIOKEHHs cl1aboro
(pacueTHOro) cj10s B JOJISIX OT HIMPUHBI HACKITIU 110 MOJIOIIBE,

7— CONPOTHBJIEHUE CIBUTY CIabOro Closi TPyHTAa B MPUPOTHOM 3aJieTaHUU IO
JTAHHBIM UCTIBITAHUN KPBUJIbYATKOM.

beszonacuas HazcpysKa Ha npedeapumeﬂbno KOHCO]ZMOUpO@CZHHOQ OCHOeBaHrue:

Hax
KOH Jbest

% = 1_Uox Leac’

rae: Lcowc — BelIMYWHA OTHOCHUTCJIIBHON KOHECUYHOM OCaaKH CXaTusd OCHOBAHHUSA IIPU
npCABAPUTCIIbHOM YIINIOTHCHHH,

Uo — cTeneHb KOHCOIUIAMKU OCHOBAHUS Ipu NpeaABAPUTCIBHOM YIIJIOTHCHUH.

ﬂﬂumeﬂbHOcmb KOHCO]ZM@CZI/[MM OCHO6AHUsA — TPOMECKYTOK BPEMCHHU, B TCUCHUC KOTOPOIrO
JOCTHUTACTCA Tpe6yeMa51 CTCIICHb KOHCOJIMJallu1 OCHOBAHMHA.

Konconuoayuss — 1mocteneHHOe pa3BUTHE BO BpeMeHM aAedopManuil BOJAOHACHIIIEHHOTO
rpyHTa (MHOTO(a3HOU Cpeibl) MPU MOCTOSHHOM BpEMEHHOM Harpys3Ke.

Konconuoayus ¢punempayuonnas — HadaabHBIN 3Tall YILIOTHEHUS TPYHTA C BBIIABIMBAHUEM
BOJIBI U3 TTOP U (QMIIBTPAIMH €€ U3 30HBI 00KATHS.

KOHCO]ZU@CZL;M}Z GA3KO-N1aCmu4Hasd — BTOpPI‘-IHbeI oTall KOHCOJIHNJalluHu C I[C(l)OpMI/IpOBaHI/IGM
TOHKHUX ITIJICHOK BOABI, OKPYKAaIOIIKUX YaCTHUIIbI, U CKCJICTA I'PYHTA.

Konconuoayuonnwiti napamemp T — mapameTp, XapaKTEpPU3YIOUIMH HHTEHCUBHOCTh
3aTyXaHUs 0CaJIKU, UMEET pa3MEPHOCTh BPEMEHHU.

Kosgpguyuenm nepezcpysxku — OTHOLIEHNE BPEMEHHOM NMPUTPY3KH dP K pacyeTHOIl Harpyske
Ppac ot macchl BO3BOUMOM HACKINH, ACHCTBYIONIEH Ha OOJOTHYIO 3aJICKb.

Kosgppuyuenm bezonacnocmu Kbées — oTHOIIEHNE O€30MMacHON Harpy3ku Poes, K pacueTHOU
Ppac.

Kosgppuyuenm nopucmocmu onpenensiror Kak OTHOIIEHHWE oO0beMa Iop, 3aNOJIHEHHBIX Kak
BOJIOM, TaK ¥ BO3AYXOM, K 00bE€MY TBEP/IbIX YACTHII IPYHTA.

Omuocumenvras 0caoka CoHcamusi OCHOBAHUL:

oo Scorc
= Som”
rae: H — MOIIHOCTE OOJIOTHOM 3a/IeKu,

Scoic — ocagka COKUMArOIIUXCS (YIUIOTHSFOIIAXCS) CJIOCB OOJIOTHOM 3aJICKH,

Som — ocajka OTJAaBIMBAEMBIX (BBIITUPAEMBIX, BBIJABINBACMBIX) CIO0EB OOJOTHOM
3aJIEXKU.
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IIpodondcumensnocms  cmpoumenvbHo2o nepuood - TPOMEKYTOK BpPEMEHH, B TEUYCHHE
KOTOpOro HCO6XOZ[I/IMO BO3BOJUTH HACHIIIb 10 HpOGKTHOfI TOJIIWHBI W3 YCIOBUA
obecrieyeHusl YCTOMYMBOCTH OCHOBAHUS (32 3TO BPEMsi OCHOBAHHUE YCIICBACT YIPOUYHUTHCS B
Mpo1ecce KOHCOIHUIAINH).

Pacuemnas maepyska — Harpy3ka OT Macchl BO3BOJMMON HAaCBINU, JCHCTBYIOINAS Ha
OOJIOTHYIO 3aJICKb:

Ppac = Ko x Lcoc + Po,

rae: Leowe — OTHOCUTEIIbHAS 0CagKa CKaTUs OCHOBaHUA,

Ko u Po — mapameTpbl Harpys3ku, 3aBUCALIME OT IJIOTHOCTH TPYHTA HACHINH,
paboueil OTMETKHU HACBINH U IIIyOMHBI TPYHTOBBIX BOJI.

Cmenenb KOHCOJZM()GL{MM OCHOBAHUsA — OTHOIICHHUEC q)aKTH‘IGCKOﬁ OCaJKHn K pvaeTHOfI.

Tp€6y€MCZ}Z CmeneHs KOHCOJZU@CZI/{UU OCHOBAHUs — CTCIICHb KOHCOJIMAAIIWMK, Yali€ BCEro

OTIpeICIIAIONIasl CPOKU yCTpOHCTBA nopoxkHOM onexabl (oT 0.75 mo 0.98 B 3aBUCMMOCTH OT
THUIIAa TOKPBITHS U paCUETHOU OCATKU CHKATHS).

HAAHHBIE

ITocre 3amycka 3a1aun Ha SKpaHe MOSABISETCS TaOnIMIa, KOTOpas pas3jieneHa Ha Tpu yactu. B
BEPXHIOI0 YacTh TaOJHMIBI HEOOXOAMMO BBECTH JaHHBIC UISI MOJICIMPOBAHHS JTOPOKHOU

HaCBINIK Ha 0O0JIOTHBIX TpyHTaX. [lob30BaTenh MOKEH BBECTH OOIIME JaHHBIE M JaHHBIE O
IPYHTax U Harpys3kax.

Obuue oannvle:

O0bexT

J0opoKHO-KIUMATHYECKAS 30HA

Kareropus noporn

IIpoao1KNTEIbHOCTh CTPOUTEIBCTBA, CYTKH

Hopoorcno-knumamuyeckas sona. 11o HOMEpY HAOPOKHO-KIMMATUYECKON 30HBI M IO THITY
MOKPBITUS ~ MpOrpaMMa  YCTAaHABIMBAeT  HOPMATHBHBIE  3HAYCHHUS  HAMMEHBIIETO
koadunmenta yruiotHenus rpyara nmo CHull 2.05.02-85.

Kamezopus dopoeu ncionb3yercst Ipu HOPMUPOBAHUU TPEOYeMO CTETIEHH KOHCOJIUIAINN

IIpooonacumenvrocms cmpoumenbcmea. Ilons3oBarenn JOJDKEH OIIPEIEIUTh
IPOOOJDKUTCIBHOCTE CTPOUTCIIBHOTO MEPHUOJa, B TCHCHHUEC KOTOPOT'O H€O6XOI[I/IMO BO3BOJUTH
HACBINIb COTJIACHO MPOEKTY OpPTaHHW3allMH CTPOUTENHCTBA JOPOrH (OOBIYHO OT MOMEHTA
Hayaja 3eMJIIHBIX paboT /0 MOMEHTa YCTpPOWCTBA JOPOKHOM onexnbl). Pe3ymbraTh
MOJICJINPOBAHUS OCAJKH HAchbllld Ha OOJOTHOM 3alleXXU C YYETOM TEXHOJOTHUYECKUX
MEpPONPUATHHI MTO3BOJIAT YTOUHHUTH:

® CpPOKM YCTpO¥CTBAa JOPOXKHOW OJCKAbI C obOecricueHHeM TpeOyeMON CTEeIeHU
KOHCOJIMJAIIMA OCHOBAHHUs, KOTOpas, B CBOIO OYepe/b, 3aBHCHT OT THIIA MOKPBITHS
JOPOKHOM OJICHK/IBI U PACYCTHOM OCAIKU CHKATUS OCHOBAHUS,

¢ JIPOAOCJDKHUTCIBHOCTE BO3BCACHHA HACBIIIK OO0 HpOGKTHOfI TOJINIMHBI C oOecrneueHuEM
H€O6XOILI/IMOFO YIIPOUYHCHUA OCHOBAHUSA B IIPOLECCE KOHCOJIMAAIINH.



42 CAD _CREDO... "JlonomHUTEeTHHBIC 3a0a49n"

/Jannvie o Hazpy3kax u cpyHmax

Kosnn4yecTBo ci10eB 600J10THOTO FTPyHTa
ITapameTpsbl 60JI0THOTO FPYHTA
IHonepeyHslit npo¢guIb 3¢MJIAHOIO MOJOTHA
THun NOKPLITHS JOPOKHON OAEHKIBI
ITapamMeTpbl AOPOKHOM OACHKIAbI

Konuuecmeo cnoese 0010munoco 2pynma YCTaHaBIMBAIOT Ha OCHOBE TI'E€OJIOTHYECKOTO
paspes3a M TOCJe ONpEAeiICHHUs PAacueTHBIX 3HAYCHHUU IMOKa3areneil (U3MKO-MeXaHHUeCKUX
CBOWCTB TPYHTOB OOJIOTHOH 3aneku. KakIIbIii BBIICJICHHBIA PacUeTHBIN CIION JOHKEH OBITh
OJHOPOJHBIM MO MHKEHEPHO-T€0JIOTUYECKUM cBOMcTBaM. [Ipu aTom:

1) ocHOBHBIE KiacCH(PUKAIMOHHBIE TIOKA3aTEeNM CJOSI HE JOJDKHBI BBIXOIUTH 32 IPENEeibl
CBOEH KJIacCH(PHUKAIIMOHHON rpynmbl (cM., HanpuMmep, Tadm. 1, 2 8 PCH 09-85),

2) reoJIOTUYECKUI CIION JOJKEH XapaKTepU30BaTbCS CTaTUCTUYECKON OJHOPOJHOCTBHIO (CM.
HanpuMep, JOIMyCTUMBIE BETUYHUHBI K03 duimeHToB Bapuanuu tada. 3 PCH 09-85).

Ilapamempot 6010mno20 2pynma cienyeT BBECTH B TaOJHIle, KOTOpas BBI3BIBACTCS IIO
knasuie “Ilpooden”. Tlpu aTOM oOpamaiiTe BHUMaHUE Ha TIPEIeIIbl 3SHAUCHHIM.

Homep caost

Toamuua caosi, M (1-20)
Kos¢pdunuent nopucrocru, e (1-20)
BaaxkHocTh, % (30-1500)
I[lnoTHOCTH YacTHL, I/(Ky0.cm) (0.1-3.0)

ConporusieHue BpamarejbHomy cpedy, MIla (0.0-0.04)

Homep cnosi B OOJOTHOM 3aJIeXU CIIEAyeT YCTAaHABIMBATH CBEPXY BHU3 OT ITOBEPXHOCTH
00110Ta 10 MUHEPATHHOTO JIHA.

Tonwyuna cnoa omnpenensiercss Ha OCHOBE TEO0JIOTMYECKOrO pa3pe3a M MO PACUYETHBIM
3HAYCHUSAM TOKa3aTelied (PU3MKO-MEXaHUYECKHX CBOICTB TPYHTOB OOJOTHOM 3aJICkKHU.
Kaxnplii  BBIZICTIGHHBIH pAcdYeTHBIA CIIOH JIOJDKEH OBITh OJHOPOIHBIM IO HHXKEHEPHO-
re€0JIOTUYECKUM CBOKMCTBAM.

Ha mnpenBapuTenbHON cTamuu ToKa3zaTend (PU3HKO-MEXaHUYECKHX CBOITTB TPYHTOB
OOJIOTHOM 3aJ€KHM MOXKHO OIpENeNuTh 110 IOKa3aTelsIM COCTaBa (COOTHOUICHHE
BOJIOKHUCTBIX, TYMYCHBIX M MHUHEPAJIbHBIX YaCTHUI) U COCTOSIHUS (IIPUPOJHOMN BIAXHOCTH
WJIU TIOPUCTOCTH).

[MonpoGHble TaOMUIBI TMOKa3aTelnel CBOWCTB TPYHTOB OOJIOTHOW 3ajJieKW MPHUBOISATCS B
tabmumax 1, 2 B PCH 09-85 wnm B Ttabmumax 3, 4 B “[locoOum mo NpOEKTHPOBAHUIO
3eMJISHOTO TI0JIOTHA aBTOMOOWJIBHBIX JOpOr Ha cnadbix rpyHTax’ Hubke npuBonsarcs
KpaTKue TaOJInLbI.
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TopdsHble rPyHTBI

Bun 60s10THOTO POu3nKo-MexaHNYEeCKHE MOKa3aTeau
rPpyHTa
A% e Gd T

r/Ky0.cM MIla
OcyueHHbII <3 <4 >0.25 >0.026
OueHb BJIAKHBIA 9...12 14...18 0.07...0.10 | 0.003...0.015
MaJjioBJIa:KHBI 3...6 4...9 0.14...0.25 | 0.013...0.040
CpenH. BiIaKHbII 6...9 9...14 0.10...0.14 | 0.008...0.026
OueHb BJIAKHBIA 9...12 14...18 0.07...0.10 | 0.003...0.015
MN30LITOYHO BJIAKHBIN 12 18 0.07 <0.003

Oprano-muHepaJjbHble TPYHTHI

Bup 6o10THOTO rpyHTa
U THII 3aJIeraHust

Du3nKo-MeXaHNYeCKHE MOKA3aTeIn

W e T
MIla

HeynnornHennble o3epHble campomnenu | 600..2000 12..25 <0.002
OpraHuvecKue 1eTPUTOBbIE
HeynnorHennble o3epHble campomnenu | 200.. 600 5..12 0.002..0.006
OpraHo-MuHepajibHble H3BECTKOBHCTbIE
HeynnorHennble o3epHble canpomnenu | 200.. 600 4..12 0.003..0.006
OpraHo-MuHepaJbHble KPeMHe3eMHCThIe
Heyniornennbie oosoTHbie | 900..1200 16..20 | 0.002..0.013
opranuyeckue Topgo-canponenan
Heynnornennble 06osoTHbie canpomnenau | 600.. 900 12..16 | 0.002..0.013
JAeTPUTOBBIE
Heynnornennblie OGosoTHbie canpomenun | 200.. 600 4..12 0.008..0.013
OpraHo-MuHepajibHble H3BECTKOBHCTbIE
Heynnornennblie OosoTrHbie canpomenun | 200.. 600 3..12 0.007..0.013
OpraHo-MuHepaJbHble KPeMHe3eMHCThIe
HeyniorHeHHbI# 60JI0THBII Mepreb 100 1...3 0.008...0.020
HeyniioTHeHHbIN 00JIOTHBIN HJI 100 1...3 0.011..0.032
Ynnornennole moa cjoeM HanocoB uau | 100...300 4...6 0.008..0.020
HACBINbIO
Canponenn 1eTpuToBbIE
Canponesn n3BeCTKOBbIE 100...300 0.4..1.2 | 0.010..0.025
Canponejan KpeMHe3eMHCT 100...200 1.4.4 0.010..0.030

43

Kosgppuyuenm nopucmocmu onpenensiror Kak OTHOIIEHHWE oO0beMa Iop, 3alOJIHEHHBIX Kak
BOJIOM, TaK ¥ BO3AYXOM, K 00beMY TBEP/IbIX YACTHII IPYHTA.

Ecin B MHXEHEPHO-T€OJOTHYECKUX JAHHBIX HET KOA(PQHUIMEHTa MOPUCTOCTH, €ro (Kpome
00JI0THBIX TPYHTOB 3ananHoit CHOMpPH ) BEIYUCIIAIOT TTO GopMyIIe:

Gs

e=——

Gd’

rae: Gs — TUIOTHOCTh YacTHI] TPYHTA (CM. TaOJIHILY).



44 CAD _CREDO... "JlonomHUTEeTHHBIC 3a0a49n"

Gd — IIOTHOCTB CyXOT'0 IPYHTa, KOTOPYIO HAXOIAT 1O hopmyre:

1
Gd = 1
0.0Ix W+ —
S
rjae: W— BIaxxHOCTh I'pyHTA.
Bun 60s10THOTO IInoTHOCTH
TPpyHTa YacTHUll I'PYHTA,
r/Ky0.cM
Topd 1.5
Oprannyecknii canpomneJb 1.6
Oprano-MuHepaJIbHBII canpone/b 2.0
BoJioTHbIl Mepreanb 2.0
Bos10THBII 1 2.0

Jist 60710THBIX TpYHTOB 3anannoit Cubupu e 1 Gd BBIYUCIIAIOT IO (POPMYyIIaM:

0.1
e=—+95
T

Gs
d=——"—"
G 1+ Eo

rae: T — conpoTUBIIEHUE CABUTY KPbLIIbYATKE B IIPUPOAHOM 3aneranuu, MlIla;
Gs — TUNIOTHOCTh YaCTHUI] TPYHTA, T/Ky0 CM.

Bnasicnocms cnos rpyHta B OOJIOTHOM 3alie)kKM BBOJAT KaK HPUPOJHYIO BIKHOCTh U
OTIPEJICISIFOT OTHOIIIEHWEM MACChI COJIEPIKAICICSI B TPYHTE BOJBI K Macce YacTHUI[ TPYHTa
(cyxoro).

IInomnocme wacmuy OMPEAETAIOT KaK OTHOILIEHHE MacChl IPYHTA, BKIIIOYAs Maccy BOJbI B
€ro rnopax, kK 00beMy, 3aHUMaeMOMY TPYHTOM.

Conpomuénenue spawamenvHomy cpe3y. YAEIbHOE CLEIUICHHE TPyHTa OOJOTHOM 3aliexkH
YCTaHABJIMBAIOT IO COMTPOTUBIICHUIO CABUTY KPbUIbUATKE B MIPUPOJHOM 3aJIETAHUH.

Ilonepeunstit npogpunv 3emMaaH020 OIOMHA.

[lonb30BaTens MOJKEH BBECTH TE€OMETPUYECKHE MapaMeTpbl IOMEPeYHOTo Mpodus
3eMJITHOTO TOJIOTHA B Tabiwile, KoTopas BhI3bIBaeTcs 1o kmasuie “‘Ilpoden”. Tlpu BBOIE
3HAYEHHH ciemyeT oOpalarh BHUMaHUE Ha Mpeesbl TapaMeTpoB.

HInpuHa 3eMJIAHOTO NOJIOTHA MOBEPXY, M [5-40 ]
IIpoekTHasi oTMETKa, M [1-9999]
OTMeTKa 3eMJIM 110 OCH AOPOTH, M [1-9999]
I'nyOmHa 3aj1eranusi IPyHTOBBIX BOJ, M [0-10 ]
Ko3¢. 3a10:eHNs 0TKOCOB 3¢MJISTHOTO MOJIOTHA [0-10 ]
Ko3¢. 3a0:xxeHus: 0TKOCOB HMAKHEH YaCTH HACBINU [0-5]

3a0KeHNuEe OTKOCOB 3€MIIIHOTO IIOJIOTHA 3aJal0T 3HAMEHATEJIeM OTHOILIEHUS 3aJ0KEHUS
OTKOcCa K BbIcoTe ciiosi. Hampumep, npu 3amoxenuu /:1.5 BBOIAT [.5. 3al0KeHHE OTKOCOB
HWKHEW 4acTH HACHITH, TIOTPYKEHHOU B TOP(], MPUHUMAIOT PABHBIM:

e 1.5 — g 1MeCKOB MEJIKUX U MBIICBATHIX,

e | — 115 IECKOB CpeAHEN KPYITHOCTH U KPYITHBIX.
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Tun nokpvimus 00posxcuoul 00excovl 1o xnasumie “IIpoben” HEOOXOIUMO BBHIOPATH THIT
nokpeiTusi. Cuctema npejiaraer:

® YCOBEPIICHCTBOBAHHOE,
® TIEPEXOJIHOE,
e (00OJIErYeHHOE.

Tun TOKPBITHS OMPENENIIeT CTEIIEHh M MOMEHT KOHCOJIHIAUKU OOJOTHOM 3aJie)H, MOCIEe
KOTOPOTO MOXHO MPHUCTYNaTh K YCTPOWUCTBY JTOPOKHOU OJEHKIBI (€CITH JOPOKHYIO OICIKITY
YCTPOHTH PaHBIE, TO BO3MOXKHO CYIIECTBEHHOE HApYIIEHHWE POBHOCTH, TMOSBICHUE TPEIIUH
U T.J.).

Ilapamempuot 00posHcHOU 00€2#cObl I HACBITTHOTO CJI0S HEOOXOAMMO OIPENEIUTh B TalOiHIIe,
KOTOpasi BeI3bIBaeTcs 1o kinasuiie “Ilpoben”.

PacuerHoe naBiaenue Ha nmokpeiTue, MIla [0.1-3 ]
JAuametp cjea Kojaeca, M [0.1-1 ]
ToammHa 10POKHON OAEHKABI, M [0.1-2]
ET1p Ha noBepxHocTu HacbInHoro ciosi, MIla  [10-Enc]
Ecp nopoxnoii ogexansi, MIla [10-999]
Mopayab ynpyrocru HacbHIHOIO ¢Jiosi, EHC [10-300]
Cp.IUIOTHOCTH ITPYHTA HACKINH U A/0, T/M3 [0.1-3 ]

Pacuemnoe oaenenue na nokpvimue u Ouamemp cleoa Koieca PacdyeTHOTO aBTOMOOWIII
ClIlelyeT yCTaHaBJIMBAaTh TaKOE€ ke, KaK MPH pacyeTe NOPOKHOM oaexasl. CM., Hampumep,
BCH 46-83 [6].

Tonwuna 0opoodichoti 0dedicovl. JInsi pacdera TOJIIUHBI JTOPOKHON OJEKIBI HEOOXOIMMO
CyMMHUpPOBaTh MOKPBITHE, OCHOBAaHME, MOACTUIAKOMWNN cinoi. HaceimHol cioit B pacuer HE
BKJIFOYAETCS.

Tpebyembiti MOOYIL YNPY2OCMU HA NOBEPXHOCMU HACLINHO20 Clos Emp Ha nosepxnocmu
HACLINHO20 CN0sL — 3TO MOAYJIb YIPYTOCTH TOM MOBEPXHOCTH, Ha KOTOPYIO YKJIAJbIBAECTCA
JOPOXKHAs 0JIEk A, UHBIMU CIIOBAaMH — 3TO MOJYJIb YIIPYIrOCTH KOHCTPYKIIMHU:

“HacwinHotl ciou + yniomueHHwlil 6ecom Hacolnu mopg .

B nepBom npubnuxeHun Emp Ha NOBEPXHOCTH HACBITHOTO CJIOS MOXHO IMPUPABHATH K
MOJYJIIO YIPYrocTH TPYHTOB 3a TMpenenaMu OOJOTHOM 3anexu. B nmampHedmem, s
JOCTHOKEHUS PABHOTIPOYHOCTH JIOPOKHOM OJICKIBI KaK 3a MpeaesiaMu 00JIOTHOH 3aJIexku, TakK
Y Ha IUIaBaIONIeH HACHIMHM Ha TOpde, MOKHO YTOUYHUTH KOHCTPYKIHIO JOPOKHOU OJIEHKIIBI.
JIJIst 5TOTO HEOOXOAMMO TIEPECUUTATh JOPOKHYIO OJCKIY, YIOKESHHYIO Ha HACBIITHOW CJIOWM,
SKBUBAJICHTHBIN MOJIYJb YIIPYTOCTH KOTOPOTO £ MpUHUMAETCS 10 pe3yJabTaTaM pacdera ud
¢baiina PEAT.RES tipu mpoCMOTpE Pe3yabTaTOB pacueTa.

CpedHuti MOOyIb YRpy2ocmu OOPOICHOU 00edcObl BBIYUCISIOT KaK CPEIHEB3BEIICHHBIN 10
CJIOSAM CIIEAYIOIINM 00pa3oM:

_E1x hl+ E2x h2+ E3x h3+...
Bl B+ h2 + h3+...

Mooyne ynpyeocmu HacvinHo2o closi ONpPEAEIseTcs MO pe3ylbTaTaM HCHIBITAaHUH WU
MPUMEPHO B 3aBUCMMOCTH OT BHUJA TIECKa:

® TIECKU KpymnHbIe U rpaBeiuctsie — 130 Mlla,
e 1iecku cpenHeit kpynHocTa — 100 MIla,
e necku Menkue — 80 MITa.
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Cpeouss  niOomHOCMb  2PYHMA HACBINU U OOPONACHOU  00edcObl  BBIUUCIAETCS Kak
CpeHEB3BELICHHAS:

Goo x Guac + Grnac x Huac
Hoo + Huac ’

Gep=

00 — IOPOKHAS OJISKIA,

HAC — HACKIIIb.
[Ipu HECOOTBETCTBUHU MAHHBIX MO TapaMeTpaM MOTEPEYHOT0 MPOGUISt U JOPOKHOHN OEHKIbI
porpaMma Bac MpeAyNpeauT 00 ITOM, HAIIpUMED:

OTMeTKa HACHINU HEJOCTATOYHA
JJIsl YCTPOMCTBA I0POKHOM OeHK/bl.
YBeauubTe ee.

KaaBumy 11 npooJiskeHus.

PE3YJIbTATbI AHAJTU3A

[locne BBOMA WM KOPPEKTUPOBKH JaHHBIX HEOOXOIMMO 3alyCTUTh pacueT. V3MeHuB
JAHHBIE, MOXHO BBITIOJIHUTH MOBTOPHBIN pacuer. [locne 3aBepmieHus: paboThl B TEKyIIeM
KaTajore OCTaeTcs TOJIBKO TIOCIEeTHUI BapuaHT AaHHBIX. llosTomy, ecinm HEOOX0IUMO
COXpPaHUTh BApUAHTHI PEIICHUH, CIEAYEeT CO34aBaTh HOBBIM KATAJIOr VIS KaKJIOI'0 BapUaHTA
pacuera.

[Tocne 3amycka pacdeTa Ha SKpaHE BBIYEPUYUBACTCSA IMOMEPEYHBIA TPODUIL 3EeMIISTHOTO
MOJIOTHA HA YIIJIOTHEHHOH OOJIOTHOM 3aJIe)KH Ha MOMEHT 3aBEPUICHHSI POIIECCa OCATKH.

18.00

| 12.00 |

VLSS VSIS IS SIS SISy e

MuHepaneHOE AHO
15.17

YepTex momnepeyHoro npoduiis HackImy Ha OOJIOTHOM 3aJie)kH BRIBOAMTCS B (aiin B hopmare
DXF, 4T0 1103BOJISI€T BBIYEPUUBATH €70 UMEIOLIUMHUCS CPEICTBAMMU.
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W3yuauB rpaduyeckue pe3yabTaThl MOJICIHPOBAHMS, TOCIIC HaXaThs JIIOOOW KIIaBHIIN
[lonb3oBarens BO3BpaIIacTCsl B OCHOBHOE OKHO, B KOTOPOM OTOOpa)KaroTCi OCHOBHBIE
pe3ysbTaThl pacyera:

CraTnka u AMHAMHKA ITapamerp IIpurpyska Hacblnu ITapamerp
Tun ocHOBaHusA 1O be3 npurpysku:
YCTOMYHUBOCTH

BricoTa Haceinu, M —NepHuoJ KOHCOJTUAANH,
CYTKH

Ko3p¢.crar.npoun.=E¢d/E1p JonmoTHUTEJIbHBIN CJI0H

HACBHINHU
Koa¢g¢.nmuam.npoun.=Agon/Ad Hacpinb-npurpyska
Ocanka HacsIny 001asi, M JABHKYIIAsICH NPUTPY3KA

JeranpHble pe3ynbTaThl MojenupoBaHus [lomp3oBaTenb MOXKET MTPOCMOTPETh HWIIH
pacnedaratb, AakKTUBM3UPYS NYHKT MeH0 “IIpocmomp pezynomamog”. 1lpoToxon
MOJICTTUPOBAHUSl  HANPSHKEHHO-AE()OPMUPOBAHHOTO  COCTOSIHHUSA ~ 3€MJITHOTO — TOJIOTHA
BKJTIOYAET TaOJIHIIbL:

e 0oOUMX JAaHHBIX, B TOM YHCJIE OCHOBHBIX IapaMETPOB pailOHA CTPOUTENIHCTBA JOPOTH,
MOTIEPEYHOT0 MPOQHIIS 3eMIITHOTO TIOJIOTHA U TIOPOKHOM OJIEXKIBI;

e [apamMeTpoB OOJIOTHOTO TpPyHTa B ECTECTBEHHBIX YCIOBUAX M OOMMX TapaMeTpoB
OO0JIOTHOM 3aJIEKH;

® pe3ylbTaTOB pacueTa OCaJKU HACHIIM Ha CcIadOM OCHOBAaHMU NIPHU HaYaJIbHO-3a/laHHOMN
TOJIIIIUHE HACBITTHOTO CJIOS;

® DE3yJbTATOB pacyeTa CTaTUYECKOW M TUHAMMYECKON IIPOYHOCTH JOPOKHOM ONECKABI IPU
HAa4yaJIbHO-3aJaHHOM TOJIIHMHE HACBIITHOTO CJ04;

® DE3yJbTaTOB IOBTOPHOIO pacyeTra OCAJKM HAChIIM IPU TOJIIMHE HACBIIIHOIO CIIO4,
HEoOXOoqMMON Is obecriedeHns TpeOyeMbIX KPUTEPHUEB CTAaTHYECKONW M JUHAMHYECKOU
IIPOYHOCTH JOPOKHOU OJIEKIBI;

® 3aKJIIOYEHUS O TUIy OCHOBAHMSA IO YCTOWYMBOCTU M BBIOOPY KOHCTPYKIIUHU 3EMIISTHOTO
IIOJIOTHA,

® pE3yNbTaTOB pacyeTa peKMMa BO3BEACHUS HACHITIU O€3MPUTPY3KU;

® pEe3ylbTaTOB pacyeTa pekrMa BO3BEICHUS HACBIIM C BPEMEHHOM NMPUTPY3KOH B BHJE
JOTIOJIHUTEIBLHOTO CJI0S1 HACBIIIH;

e pe3ylbTaTOB pacyeTa pekrMa BO3BEICHUS HACBIIM C BPEMEHHOW NPUTPY3KOH B BHJE
CY)KEHHOM “HacChIMU-TIPUTPY3KU;

® pEe3ylbTAaTOB pacyeTa pekrMa BO3BEICHUS HACHIIM I CXEMBbI ‘JIBHIKYILAsACSA IPUTpy3Ka’;
® [1apaMEeTPOB IIONEPEYHOr0 CEYEHUS HACBIIIH I10CJIE OCAIKH, B TOM YHCIIE:

a) CTPOUTEIBHOM BBICOTHI HACHIIH,

b) TONIIUHBI CIIOS CBEPX MPOESKTHOM OTMETKH JUTsI KOMITEHCAITMH OCAIKH,

C) TOJIIUHBI BPEMEHHOU IPUTPY3KH,

d) TuTomIaM MoNepevyHoTo CeUeHUs MPUTPY3KH,

€) IUIOIIAa Ay TIOMEPEYHOr0 CEYEHUs MPOCEBIIEH YacTH 3€MJISHOTO TOJIOTHA —
pPe3y/IbTAaTOB pacyeTa HHTEHCUBHOCTH OTCHINIKU HACBHIITA UITPUTPY3KH.
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JIMTEPATYPA

1.

e

[Tocobue mo MpoeKTUPOBAHHUIO 3EMIISTHOTO MMOJIOTHA aBTOMOOWIIBHBIX JOPOT Ha ciIadbIxX
rpyarax (k CHull 2.02.01-85) COIO3JOPHUN Muntpancctpos CCCP. — M.:
Crpoiinzaar, 1989 — 192 c.

[TocoGue mo mMpoeKTHpOBaHUIO OCHOBAaHWU 31aHuil U coopyxkenuid (k CHull 2.02.01-
83) / HUMOCII um. I'epceBanoBa., M.: Ctpoitn3aar, 1986 — 415¢.

. PCH 09-85 Tocctposs BCCP: Pacuer nopoxHBIX Hachkllieil Ha OOJIOTHBIX TpyHTaXx,

Mumnck ,1985 — 80 c.

CHuII 2.02.01-83. OcHoBaHus 3JaHUN U COOPYKEHUM.

CHullI 2.05.02-85. ABTOMOOMIIBHBIC IOPOTH.

WHCTpyKIMs 10 MPOSKTHPOBAHUIO JIOPOKHBIX 0J1ek 1 HexxkecTkoro tuma. BCH 46-83 /
Muntpancctpoit CCCP. M.: Tpancnopt, 1987. 176 c.



I'maBa 5. YCTOMYMBOCTH OTKOCOB 3€MJISTHOTO ITOJIOTHA 49

Masa 5. YCTOMYNBOCTb OTKOCOB 3EMJIAHOIO NONMOTHA

OBLUUNE T1OJIOXKEHUA

AHanmm3 yCTOMYMBOCTH 3€MIITHOTO MOJIOTHA HEOOXOUM MTPH UHIUBUAYATHLHOM (HE TUIIOBOM)
MPOEKTUPOBAHUM TMOTIEPEYHOT0 MPO(UisA, TO €CcTh NPU BBICOKHX HACHIIAX, TIYOOKHUX
BBIEMKaX, MOATOIUICHMH OTKOCOB, C€J1a00M OCHOBAaHMM HACHIIK, TPOCKTHPOBAHUU B
CEHCMUUYECKUX PalOHaxX U T.J.

ANTOPUTM aHaliM3a YCTOWYMBOCTH 3E€MJITHOTO IIOJIOTHA OCHOBAaH Ha OOMICTIPUHSTHIX
pacUeTHBIX CXeMax, pa3padOTaHHBIX U3BECTHBIMU CIICIIHATUCTAMU B 00JIaCTH CTPOUTEIIBCTBA,
MEXaHWKH TPYHTOB U TPYHTOBEJACHUS MW PEKOMEHJOBAHHBIX BEIYIIMMH HAy4YHO-
uccnenoBarenbckuMu uHCTUTYyTamu, B yactHoctu [ITHWUWUC, HUUOCII, CorozdopHUU,

MAJIN u npyrux.

OCHOBHBIE pacueTHbIE 3aBUCHMOCTH, MHCIOJb3yEMblE B IIporpamMmax, COOTBETCTBYIOT
nonoxeHusM CHull 1o mnpoekTUpOBaHWIO OCHOBAaHUM 3JaHUM UM COOPYKEHHI,
MIPOEKTUPOBAHHUIO AaBTOMOOUIIBHBIX U KEJIE3HBIX JOPOT U T.1I.

AHanu3 yCTOMUMBOCTH BKIIOYAET CIEAYIOMIME 3a7aud, TPeOYIOIUe TPOMO3IAKHX U
MHOT'OBapHAHTHBIX PACUETOB:

1) obmiast ycToH4MBOCTb,

2) MecTHasi yCTOM4YMBOCTb,

3) yCTOMYMBOCTH OTKOCOB C YUETOM CHJIOBOTO BO3JIEHCTBHUS MOJ3EMHBIX BO/I,
4) ycTOMYMBOCTH OTKOCOB C YUETOM CEHCMUYECKOTO BO3AECUCTBYS,

5) yCTOWYMBOCTH 3€MJISTHOTO MOJIOTHA Ha CJIa0OM OCHOBAHUU.

Cy1ecTByeT HEKOTOpasi HEONPEAEIEHHOCTh KPUTEPUEB ONTUMU3AIMN TPOEKTHBIX PELIEHUN
10 IONIEPEYHBIM CEUEHUAM 3EMIISTHOTO MOJIOTHA, @ UMEHHO:

¢ MHHHMMYM IUIONIAJM TIOTIEPEYHOTO CEUeHHUs NMpU HOPMATHUBHOM Ko3(dduimeHTe 3amaca
YCTOMYUBOCTH;

e MakcUMyM KO3(QQUIMEeHTa 3amaca yCTOMYMBOCTH TPH OTPAHUYCHHUSIX Ha MapaMeTpbl
MOTIEPEYHOTO MPOQUIIS;

® MakCUMyM Kod(pduIMeHTa 3amaca YCTOHYMBOCTH TIpM BapHaHTHOM Tepedope
Pa3HOBUAHOCTEH IPYHTOB B HACHITU U T.II.

B cBa3M ¢ Takoil HEONpENEICHHOCTHIO aAITOPUTMOM HE TMPEIyCMOTPEHAa TOJIHas
OIITUMH3AIUSA HpOGKTHpOBaHI/IH 3EMJIAHOTO IIOJIOTHA, HOBTOMy 3a1a4a FeHepI/IpOBaHI/ISI
BapUAHTOB (OPMBI TOMEPEYHOr0 MPOo(uUis, 3aMeHbl TPYHTOB H T.II. BO3JIOKECHA Ha
ITons30BaTemns.

JIyist aHanmM3a yCTOMYUBOCTH 3€MIISTHOTO TTOJIOTHA HEOOXOTUMBI:

® JJaHHBIE M0 OOIIMM MUHXEHEPHO-T€OJIOTUYECKUM, THAPOTCOJIOTUYECKUM U KIMMAaTHYECKUM
YCJIOBUSIM pailoHa CTPOUTENILCTBA,
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e OuyepTaHHe MONEePEeYHOro MPOIIT HACHITN WIH BHIEMKH,
® TEOTEXHMUYECKHH pa3pe3 10 pacueTHOMY ITONEPEUHHUKY,

® DPACUCTHBIC 3HAYCHUA (1)I/ISI/IKO-MGX3HI/I‘~I€CKI/IX XapPaKTCPUCTHUK I'PYHTOB, ClIararommnux OTKOC
1 €ro OCHOBAHHC,

® pacyeTHbIE BPEMEHHBIE HAIrPY3KHU.

Kaxp1it 00beKT, B JAHHOM ClTy4yae MonepeyHblid Tpo(uiIs 3¢MIITHOTO MOJIOTHA, HEOOX0IMMO
MOJIETIMPOBATh B OTJEIBHOM KaTajore. IIpy MoBTOPHBIX 3amycKax 3aa4d U3 3TOr0 KaTajaora
U KOPPEKTUPOBKE JAHHBIX IPEAbIAYIIME BapUaHTHl HE coxpaHstorcsa. IIpu mepBom 3amycke
3amaun OyJIeT CreHepHUpOBaH BapUaHT KOHTPOJBHOTO NpuMepa. Ecnum mo kakoh-immubo
npuYrHE OBUTH 3allOpPYEHBI JaHHBIC MPEABIAYIETO ceaHca paboThl, TO TIPU €€ HOBOM 3aITyCKe
OyZIeT BOCCTAaHOBJICH BapHaHT KOHTPOJILHOTO TpHUMEpa, O YeM Mporpamma HHGOPMHUPYET
ITonw3oBarens.

Pe3ynprarsl aHamM3a yCTOMYMBOCTH BKIIIOYAOT:

® TMPOTOKOJBI-TAOIUIBI MOJCIUPOBAHUSA HAMPSHKEHHO-AE(HOPMUPOBAHHOTO  COCTOSIHUSA
3€MJISHOTO TI0JIOTHA, @ B HEKOTOPBIX CIIydasiX U JOPOKHOM OJIEXKIbI,

® UEPTEXH MOIMEPEYHOTO MPOPHIIA,
® DacYETHBIE CXEMBI MOJEIUPOBAHU.

Ananu3 o0mIei yCTOMYMBOCTH OCHOBAH Ha MCCIICOBAHUN HANPSKEHHO-IE(POPMUPOBAHHOTO
COCTOSIHMSI 3HAYUTEJIbHBIX YAaCTEd MacCHBA, CJIArarolIero OTKOC. PacdeTsl yCTOMYMBOCTH
BBIMIOJIHAIOTCA JUISI  YCJIIOBUW IUIOCKOM 3ada4yd, TO €CTh JUIA DJJIEMEHTa OTKOCa
MPOTSHKEHHOCTBIO OJMH METP BIIOJIb TPACCHI.

Anroput™m 3amaud OO YCTOWYMBOCTH TI03BOJIAET BBIMOJHUTH MOJCIUPOBAHUE C
aHAJIM30M TIPEACIIBHOTO COCTOSIHUS MO HECYIEW CTOCOOHOCTH U MO ABYM HamOoJiee BaKHBIM
M YacTO BCTPEYAIONIMMCS B WHXXEHEPHOW TMPAKTUKE PACUETHBIM CXeMaM TOTEepH
YCTOMYUBOCTH:

e O00pylIeHHE CO CPE30M U BPALICHUEM — METOJ KPYIJIO-LIMIUHAPUYECKUX MOBEPXHOCTEN
ckosibxeHus B Mmoaudukanuu K. Tepmarny,

e nedopMars Mo CXeMe OIOJ3HA-CIBUTa — METOJ PaBHOYCTOMYMBOTO OTKOca, MeTon Fp,
npemnoxxennbii H.H.MacioBbeiM.

[Ipy pemienun 3THX 3a71a4 UCCIEAYIOTCA TAKKE CIIydad CHUIOBOI'O BO3IECHCTBHSI I1OJ3EMHBIX
BOJ M CEHCMHUYECKHX CHUJ Ha OOIIyI0 YCTOHYMBOCTh. AHAIU3 MECTHOW YCTOWYHBOCTHU
OTKOCOB 3€MJITHOTO TIOJIOTHA OCHOBAH HA MCCIICJIOBAHUM Pa3BUTHUS AeopMannii JTIOKaIbHOTO
CKOJIBXKEHHs, TUIACTUYECKOI'0 TEYEHUs, CIIBIBOB M BBIHOCOB B IIPEJAENIaX aKTUBHOW 30HBI,
yamie BCEro OmnpenensieMoi TIyOMHOM mnpomep3aHus. PacueT MecTHOW YCTOWYMBOCTH
OTKOCOB BbITIONHsIeTCs 110 Metouke [ITHUUC.

MOAEJTIMPOBAHWE OBPYLLUEHUA CO CPE30OM U BPALUEHUNEM
OOpy1ieHue co Cpe3oM U BpAIIEHHEM MOJICTUPYETCS C MCIOJIb30BAaHUEM METOJa KpYrJjo-
MATUHAPUYECKUX MIOBEPXHOCTEH CKObX)eHUs B Moaudukanuu K. Tepraruy.

CunoBoe BO3JICHCTBHE TOM3EMHBIX BOJ[ PACCUMUTHIBASTCS JUISI OTIACHOTO Cydasl OBICTIrO
CIIaJia BOJbI OT YPOBHS BBICOKOM BOJBL. [Ipu aTOM:
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® pU ONpEACTCHUH CIBUTAIOIIMX CHJI BCJEICTBHE PE3KOTO YBEIWYCHHS Beca OTCEKa
oOpymieHus uckirovaeTcs 3(h(EKT B3BEIIUBAHUS B TIpeiesiaX 30HbI 00BOTHCHHUS,

e yuuThiBaeTcs 2PQexT B3BEUTMBAHUS NPU OTPEICIICHUH YACPKUBAIOLINX CHIT;

® VYUUTBIBACTCA HM3MCHCHUC YACIIBHOIO CHCINICHHUA TPYyHTa B BOI[OH&CLIHIGHHOﬁ qacTHu
3CMJIAHOI'O ITIOJIOTHA.

OuIbTpalMOHHOE JaBIICHUE, CBA3aHHOE C JIBIKEHUEM BOJbI, (PUIBTpPYIOLIEH Yepe3 OTKoC,
YBEJIMYMBAIOIIEe CABUTAIONINE CUJIBI, HAXOIUTCS YMHOXEHHEM 0O0beMa OOBOJHEHHOU YacTH
OTCEKa Ha TMJIPABINYECKUM TPAJIUECHT KPUBOMN JEIIPECCUMN.

CyMMHpOBaHHE BBITIOJIHAETCS IO BCEM OJIOKaM.

HaubGomee omacHass KpuBas CKOJBXCHHS HAXOJUTCS METOJOM IOKOOPIWHATHOTO CITyCKa
(mocnmenoBaTelbHO 1O OcsiM X U Y), OT HAa4aJIbHOTO TPHOIMKCHHS TTOJIOKCHHS IICHTpA
KpUBOW CKOJBKCHUS, YCTAaHOBJICHHOTO B Hadaje pacdyera ¢ Y4eTOM peKOMEHIAIui
denneHnyca.

[TocnenoBaTenbHbIN MOUCK ONMACHOW KPUBOW CKOJIBKEHHUs 3aKaHYMBAECTCS B OJHOM M3 JIBYX
CIIy4aeB:

e JaJIbHEHINNE TIEPEMEIIEHUS EHTPa KPUBOK CKOJIBKEHUA MO OCH X U Y BEJIET TOJBKO K
YBEIIMYCHUIO KOA((HUIIMEHTa 3armaca YyCTOHINBOCTH;

e KO0X(pPUITUESHT 3armaca YCTOHIMBOCTH CTAHOBUTCS MEHBIIC ¢IMHUIIEI.

MOZENNPOBAHWE PABHOYCTOWYNBOI O OTKOCA (Memod Fp)

B ananmuze HanpsoKeHHO-IE(QOPMHPOBAHHOTO COCTOSIHHUS 3E€MJITHOTO TIIOJIOTHA IO CXeMe
ONOJI3HSI-CIBUTAa  MCMHOJIb30BaH Meron Fp  (Meron  paBHOYCTOWYMBOIO  OTKOCA),
npeioxxkeHHeli  H.H.Macnossim. [Iporpamma mnpemnaraer Ilosmb3oBarento CpaBHHUTH
MPOEKTHBIM TOMEpPeYHbl MpoQuiIb ¢ IOBEPXHOCTHIO PAaBHOYCTOWYMBOTO  OTKOCA,
MMOCTPOEHHOTO 1Mo MeToay Fp.

@uIbTpallMOHHOE AABJICHHUE YYTCHO BBOJOM (DPUKTUBHOTO yIJIa BHYTPEHHETO TPEHUADI 6.

ITo pesynpratam pacuera opmupyeTcs TabIuIa, B KOTOPOH BBIACISAETCS ONAcHas 30HA C
KoapdunrenToM 3anaca ycroitunBoctd Ky < I, B 3Toli 30HE HEOOXOAMMO CIEIaTh OTKOC
0oJiee TIOJIOTUM MJTM 3aMEHUTBH TPYHTHI. B HEKOTOPBIX ciydasx 3G ¢deKTHBHA 3aMEHa TPYHTOB
B BBIIIEPACTIONOKEHHBIX CIOSX.

AHAJIN3 MECTHOW YCTOUYUBOCTH

IIpu anamuze MmectHOM ycroitumBoctn mno Meroauke [HHUUC wuccnenyrorcs mnpoueccsl
OCEHHEr0 BIIATOHAKOIUIEHWA M HalyXaHMs TIpyHTa Iepel IPOMEp3aHHEM, MOPO3HOIO
IIy4ECHMS U Pa3yIUIOTHEHHUs TPYHTA U MPOTHO3UPYETCS BO3MOXKHOCTD IIOTEPU YCTONYUBOCTH
BCIIEACTBHE:

® [Iepexo/ia IPYHTa B TEKy4€€ COCTOSIHUE U CTEKaHUsI 10 OTKOCY,
® CIUIBIBA OT/ACIBHBIX OJIOKOB IPYHTA IO MMOBEPXHOCTU OCIAOICHHUS.

OTUMU nmpoueccaMu OIMPEaACIIICTCA METOANKA ABYX PACUCTOB.
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1. MecTHast yCTOMYMBOCTH MTOBEPXHOCTHBIX CIIOCB TPYHTA HAa OTKOCE 3€MJITHOTO IMOJIOTHA
obecriedeHa, eciu Wof (BIaKHOCTh TPYHTA IOCIIE IPOMEP3aHusl) MEHbIIE ¥t (BIaKHOCTH Ha
TPaHUIE TEKYYECTH).

B npotuBHOM ciydae cleayeT TPOCKTHPOBATH MEPONPHUATHS JUIS 3allUTHl TPyHTa OT
MIPOMEP3aHUSI U ITyUCHUS.

2. YCTOWYMBOCTH MPOTHUB CIUIBIBA OTJEIBHBIX OJOKOB IPyHTA IO TOBEPXHOCTH OCIAOJICHUS
aHAJIM3UPYETCs NIpU ycinoBuu Wof menbuie Wt.

Jnist obecnieueHuss MECTHON YCTOWYMBOCTH CIIEIYET MPOESKTHPOBATH:
® yYMEHBUIEHUE KPYTU3HBI OTKOCOB WJIM YCTPOMCTBO OepM,
® JpEHaX /I OCYLICHHUs IIEPEYBIAKHEHHBIX CI0€B I'PYHTA,

® VKpEIUICHHE OTKOCOB C LIEJNbI0 3alIUThl OT MECTHBIX PAa3MbIBOB M IMEPEYBIIAKHEHUS
MMOBEPXHOCTHOU BOJOMH,

® TIOKPHITHE IIOBEPXHOCTH OTKOCOB MarepuajaMy, CHIDKAIOIIUMHU HHTEHCUBHOCTH
rpoliecca NpoMep3aHusi-OTTauBaHUs TPyHTa OTKOCA.

HAAHHBIE

[Tocne 3amycka 3aja4Ml Ha PKpaHEe MOSBISETCS TaOIWIA, B KOTOPYIO HEOOXOJMMO BBECTHU
nansele. Jls aHanmm3a yCTOWYMBOCTH 3E€MIISTHOTO IMOJIOTHA HEOOXOJMMO BBECTH OOIIHE
JTAHHBIE O JOPOTE U JAHHBIE O TPYHTAX U Harpy3Kax.

O6wme paHHbIE 0 gopore

O0bexT

PacyerHas ceiCMHU4YHOCTH
J0opoKHO-KIUMATHYECKAS 30HA
I'nyOnna npomep3anus, M
Kareropus noporn

Tun noxkpeiTus

IIupuHa 3eMJISIHOT0 NOJIOTHA, M
IlInpuHa npoeskel YacTU, M

Ob6vexm — HAaMMEHOBaHUE JIOPOTH.

Pacuemnasn cevcmuunocms. AHanu3 yCTOMYUMBOCTH OTKOCOB C YYETOM CEHCMUYECKOIO
BO3JICUCTBHS TpeOyeT BBOJA PACUETHON CEHCMUYHOCTH Jp, KOTOPYIO CIEAYeT BBIYMCIUTD 110

bopmyie:
Jp=Jo+m
rae: Jo — pacueTHas CEHCMUYHOCTD B JAHHOM paiioHe, B 0ajuiax,

m — cericMHuYecKas XapaKTCPUCTHKA, YUUThIBAIOIasd YBCIIMYCHUC CEHCMUYHOCTH B
3aBUCHUMOCTH OT I'pyHTa OCHOBAHUA.

I'pynr CelicMnueckast
OCHOBAHUSA XapaKTePUCTHKA, HaJLI
ANI0OBHAJIbHBIE OTJIOKEHHS 1e0eHNCThIe
WIN NecyaHble (cyxue) 1-2
I'imHuCcTBIC, MepreJucThie WM JeCCOBH/IHBIEC 1-3
boJsoTucrsie 1 BOAJOHACHIIIEHHbIE 3-4
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Hopoorcno-knumamuyeckas sona. 1o HOMEpY AOPOKHO-KIMMATUYECKON 30HBI M IO THITY
MOKPBITUS ~ MpOrpaMMa  YCTAHABIMBAeT  HOPMATHBHBIE  3HAYCHHUS  HAMMEHBIIETO
Koapdunmenta yruiotHenus rpyara no CHull 2.05.02-85.

Inybuna npomep3anus WCNONB3yeTCS TPU aHAIU3E YCTOWYMBOCTU TIPOTHB CIUIBIBA
OTJICIBHBIX OJIOKOB TPYHTOB TI0 TIOBEPXHOCTH OCIA0JICHHS Ha IIyOHMHE ITPOMEp3aHHus 0TKOCa
MOCJIC BECCHHETO OTTauBaHMSI.

Kamezopus 0opocu wcnonb3yercs TpH HOPMHPOBAHHHM YacTHOTO KoddduuumeHnta K2 s
JalbHEHINero pacueTa MUHIMAILHOTO K03 duUIlneHTa 3amaca yCTOMYUBOCTH:

e JIs IepBOM U BTOpOM Kareropun K2 = 1
e It ocTtainbHBEIX K2 = 1.03.

Tun noxkpwvimus. 1lo xmaBume “Ilpo6en” HeoOXOAMMO BBHIOpaTh THUN MOKPHITHSA. CucTema
IpeJIaraer:

® YCOBEPIIECHCTBOBAHHOE,

® T[IepexoJiHoe,

e 00JIErYeHHOE.
upuna 3emnano2o nonomua u npoesoxcell yacmu BBOJIAT C KIIABHATYPBI.

[aHHble O rpyHTax u Harpyskax

Jis  ocyliecTBIEHHMsT MOJEIMPOBAHMS MOKHO BBOJAMTH IapaMETpbl TPYHTOB TpPEMs
crocob6aMy B 3aBUCHUMOCTH OT TIOJHOTHI MCXOAHBIX NaHHBIX. [lo xmaBume “IIpoben” BBI
MOXETE BBIOpATh:

1) mo pu3mUecKuM XapaKTepUCTUKAM,
2) no 1abopaTOpPHBIM UCHBITAHUSM,
3) MUHUMAJIbHBIE.

[Ipu BBome manubix ‘Tlo ¢huzuueckum xapaxkmepucmukam” TPOUYHOCTHBIC MapaMeETPhI
TPYHTOB YCTaHABIMBAIOTCS MPOrPaMMOl B COOTBETCTBUU C HOPMAaTHUBHBIMH 3HAYCHUSIMU
rpyatoB mo CHull 2.02.01-83 (Ilpunoxenune 1, tabmumpl 1, 2) B 3aBHCUMOCTH OT THIA
TpYyHTA, €ro KO3 PHIIMEHTa TOPUCTOCTH U TTOKA3ATEIS TEKYIECTH.

[Ipu BBONE nauubix “Ilo nadopamoprvim ucnvimanuam” napameTpbl TPYHTOB MPUHUMAIOT
0 pe3yabTaTaM Jab0paTOPHBIX UCTIBITAHUHA U CTATUCTUYECKOH 00pabOTKH.

[Ipu BBOAE nMaHHBIX “Munumansvhple” TIPOYHOCTHBIE MapaMeTPhl TPYHTOB MPUHUMAIOT IO
JUTEPATYPHBIM U CIIPABOYHBIM JAHHBIM.

JlaHHBIE O TpYHTaX U Harpy3Kax BKJIFOYAKOT:

KosnuyecTBo cjI0eB rpyHTa B HACHIIHU
JlaHHBIE 0 IPYHTAX HACHINH
KosnnuyecTBo cj10eB rpyHTa B OCHOBAHMH
JlaHHBIEe 0 IPYHTAX OCHOBAHUA

JlaHHBIE 10 NOATOIJICHUIO HACKINU
JaHHBbIC IO HATPY3Ke
HopMmaTtuB.ko03¢.3anaca ycToi4uBOCTH

Konuuecmeso cnoes epynma 6 maceinu u 6 ocHoganuu. Ciou TpyHTa B 3eMIITHOM IIOJIOTHE
ClielyeT HyMepoBaTh CBEpXy BHHU3. ['paHUIly pa3jerna CJIOEB COBMEIIAIOT C MepeioMaMu
OTKOCOB 3C€MJIAHOTO II0JIOTHA HW C TpaHUaMHU HU3MCHCHUA (1)I/I3I/IKO-MCX3HI/I‘-I€CKI/IX
XapaKTEPUCTHK OTCHIMTAEMOTO TPYyHTA.
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Hannvie o epynmax nacvinu. Knasumeit “Ilpoben” wnu “Enter’” aKTUBU3UPYHTE TaHHYIO
CTPOKY, TIOCJIE YeT0 Ha SKpaHEe MOSBHUTCS BBINAIAI0IEEe MEHIO:

I'eomeTpuyeckue napamMerpsl
ITapameTpsl Kk 001eH YCTOHYNBOCTH

ITapameTpbl K MECTHOM YCTOMYMBOCTH

I'eomeTpuyeckue napamerpbl MONEPEYHOro npoguis.

[Iporpammoi#i mpeaycCMOTPEHO BapHaHTHOE KOHCTPYHPOBAHWE IMOIMEPEUYHOTO TPOdUs
HACbIIIKM U pasMCIICHUC CJIIOCB I'pyHTa B MHOT'OCJIOHMHOH HACBIIIM, HAIIPAaBJICHHOC Ha ITOUCK
ONTUMAJIBHOI'O IMPOCKTHOI'O PCHICHHA, YAOBJICTBOPAOIICTO HOPMATUBHBIM Tpe6OBaHI/I$IM 10
001111 YCTOMYMBOCTH OTKOCOB.

KnaBument “Enter” aktuBuzupyite cTpoky “T'eomerpumueckue mapameTpbl”, MOCIE YETO
HE0OX0aMMO Oy/eT 3alOJHUTH TAOIUIly T€OMETPUUIECKUX TTapaMeTpOB OTKOCHOHM YacTH s
Kaxgaoro cnosi. B crpoke “Homep cios” ykaxuTe ciOi, 3aTeM BBEIUTE HEOOXOJUMBIC
3HA4YCHUS, KOTOPBIC JOJDKHBI HAXOOUTHCA B CICAYIOIIUX MIPEACIIaX:

e TosuHa cios — ot 0.5 1o 50 meTpos,
e 3ayokeHue otkoca — ot 1:10 go 1:1,
e mupunHa 6epmsl — oT 0 10 30 MeTpoB.

OO6m1as BeICOTa HACHINIU HE JI0HKHA MpeBbimarh 100 M, a Topu3oHTaIbHAS MPOEKIMS 0TKOCa
He noJpkHa ObITh 0ostee 200 M.

Kak B 3eMJITHOM IIOJIOTHE, TAaK ¥ B OCHOBAHHWH CHCTEMa I103BOJISIET BBOAUTH JO0 9 CIOEB, TO
€CTh Bcero 10 18.

IIpu stux orpannyenusx [lonb3oBarens WMEET BO3MOXKHOCTH 00pabOTaTh MPAaKTUYECKH
11000€ pa3yMHOE KOJMYECTBO BAPUAHTOB MPOEKTHBIX PEIICHUM.

[Ipy wu3MeHEeHWH KOJIWUYECTBA CJIOEB B OOJIBIIYIO CTOPOHY, Hampumep, ¢ 3 10 35,
reoMeTpUYeCKre U (PU3MKO-MEXaHUYECKHE MapaMeTphbl T0OaBICHHBIX CIOEB (YETBEPTOTO H
MATOTO) Tepel WX KOPPEKTUPOBKOW OyIyT COOTBETCTBOBATH IOCIETHEMY B HadajIbHOM
BAapUaHTE, TO €CTh TpETheMy cI010. [Ipu M3MEHEHNH KOJIMUECTBA CJIOEB B MEHBIIIYIO CTOPOHY,
Hampumep, ¢ S5 10 3, mnapaMerphl MCKIIOUYEHHBIX CJIOEB (YETBEPTOTO U IISITOTO)
ABTOMATUYECKH YIASOTCA.

[aHHble 0 rpyHTax OCHOBaHUA

Jlist paboThI 3aaum aHaiau3a oOMmIel YCTOWYHMBOCTH B CaMOM OOIIEM clydae HEeOOXOMMBbI
CJIETyIOILME TapaMeTPhl TPYHTOB I KaKJOTO CJI0sI OCHOBAHMSL:

e Tun rpynrta no CHull 2.02.01-83,

e [InotHOCTB TpYHTA R, T / KYO.M,

e VaennHOe crierienue C, mlla,

e VYroj BHYTPEHHETO TPEHUS ¢, Tpaayc,

e KoaddumueHt nopucrocTu e,

e Uucno miIacTU4HOCTH /p (AJ1s TIIMHUCTBIX TPYHTOB),

e [lokazarens TeKy4ecTH [; (U1l TITMHUCTBIX TPYHTOB),



I'maBa 5. YCTOMYMBOCTH OTKOCOB 3€MJISTHOTO ITOJIOTHA 55

e [InoTHOCTB YacTHIl TpyHTa RS, T / Ky0.M,

e BraxXHOCTh Ha IpaHMIle TeKydecTu Wt, %,

e BiaxHocTh Ha rpaHHIle pacKaTeBaHus Wr, % ,

e BiaxuocTs ecrectBennas W, % ,

¢ [IIOTHOCTB CYXOT0 TPYHTA IPH €CTECTBEHHOW BIAXKHOCTH Rdt, T/Ky0 cM,
o Koaddumuent yriorHenus rpyara Kyp,

e OnrumainbHas BIaxHoCTs Wopt, % ,

e OnTUManbHas INIOTHOCTH TPyHTa Ropt, T/Ky0 cM,

e TpeOyemas TUIOTHOCTH TPyHTA Rmpeb, T/Ky0 cM.

[lockonmpKy  BCe  mapamMeTphl  CBSI3aHBl  PA3IUYHBIMH  (QYHKIMOHAJIBHBIMH  HIIA
KOPPEIALMOHHBIMU 3aBUCUMOCTSIMM, TO HEKOTOPBIE U3 HUX HE BBOJSAT, @ OHU BBIYUCIIIIOTCA
B IIPOrpaMMe U3BECTHBIMU METOJaMU OIPEICIICHUS PACUETHBIX XapaKTEPUCTUK IPYHTOB U 110
dopmynam rpyHTOBeieHHS. [103TOMY KOJTUYECTBO M COCTaB MapaMeTpOB, HEOOXOIUMBIX ISt
paboTHI TPOTPaMMBI, 3aBUCST OT TOTO, KAKOW M3 TpeX CIocoO0B BBOJIa TaHHBIX BBl BEIOpAIIH:

e 110 JIaDOPAaTOPHBIM UCIIBITAHUSM,
¢ 110 (PU3HUYECKUM XapaKTEPUCTUKAM,
® MHHHUMAaJbHBIE.

IIpu Bapumante “Ilo nabopaTOpHBIM HCHBITAHUSAM TaOMWIA BKIIOYACT CIEIYIOIINE
I1apaMeTphl.

Tun rpynra nmo CHulI 2.02.01-83

IInoTHoCcTH IpyHTa, R, T/ KY0.M

Yneabnoe cuemnsienune, C, mlla

Yroa BHyTpeHHero Tpenus, Fi, rpaayc

Kos¢dunuent nopucrocru, e

Yuci10 m1acTUYHOCTH, Ip (37151 TIIMHHUCTBIX TPYHTOB)
BaaxnocTh ectecTtBeHHas, W, %

Iloka3aTenb Tekyuectu, IL ()1 TJIMHUCTHIX TPYHTOB)

Tun rpynara BeiOupaercs no kinasuiie “‘IIpoden”.
[Ipu Bapuante “Ilo ¢u3MUECKUM XapaKTEpUCTUKaM’ HEOOXOIMMO BBECTH CIEIYIOIINE
rapameTpsbl:

Tun rpynra mo CHull 2.02.01-83,

Koa¢dunuent nopucrocru e, (11 NeCKOB U cymneceit),

Yucio maacTu4HOCTH, Ip, (218 rJIMHUCTBIX TPYHTOB),

BaaxxHocTh Ha rpanune tekydectd, Wt, %, (151 TIIMHACTBIX TPYHTOB),
IToxa3arens Texky4yectu I (ISl TIIMHUCTBIX TPYHTOB),

YaenbHOe clelIeHHe BOJOHACHINIEHHOro rpyHTa, Cs, MIIA.

3HaueHHe YIEIbHOTO CLEIUICHUS BOJOHACBIIIEHHOIO TPyHTa CIEAYeT BBOJIUTh, €CIH
IIPEAYCMOTPEH  pacyeT YCTOMYMBOCTH NOATOIUIEHHOW Haceimu. [lo  ymom4anuro
KOA(QQHUIMEHT CIEIJICHUs] TPYHTa B BOJOHACBHIIEHHOW YacTH 3eMJISTHOTO TOJIOTHA MPHUHST
pPaBHBIM ITOJIOBUHE KOAPPHUIIMEHTA CIETIIICHUS B CyXOH YacTH.

OcranbHble MOJI HEAOCTYIHBI, HO 3HAYEHHUs IapaMeTpPOB B HUX OTOOpakaroTcs, Kak
pe3yiapTaT BBIYHMCIEHUN 10 3aBUCUMOCTAM, HpuBEeACHHBIM B [lpunoxenun “OcHOBHbIE
3aBUCUMOCTH JUJISl pacyeTa mapaMeTpoB I'PyHTOB .
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Ocob6eHHOCTU BBOAA NapamMeTpOB NPYHTOB OCHOBaHUS

[IpaBusia BBOJIa MapaMeTPOB TPYHTOB MPAKTHUUYECKU OJUHAKOBBI KaK JUIsl HACKIMU (BBIEMKH),
TaK " JUisi OCHOBaHwMs. [Ipy BBOJIe TapaMeTpOB IPYHTOB OCHOBAHUS M TIPH YUCIIE CIIOEB OoJiee
OJHOTO HEOOXOJIMMO ITOTOJHUTEIRHO BBOAUTH TONMMUHY ciosi (oT Im mo 50m). Ilo
YMOJIYAaHUIO MPUHSTA ToImuHa 50 M.

[TockonbKy Tipu €1a0OM OCHOBAaHHH CYIIECTBYET BEPOSITHOCTh BBIXOJIA OIACHON KPHBOM
CKOJIBKEHMSI 3@ MOJOIIBY HACBIM, TO NpPHU BEIMYMHE yrila BHYTPEHHETO TPEHHs (BapHUaHT
“ITo maGopaTOpHBIM UCIIBITAHUSM ') MEHEE BOCBMH I'PayCOB IPOTPaMMa Bac MPEIYIPEanT:

IIpu @ ocHoBaHMs MeHee 8 rpalycoB onacHas KPUBasi CKOJIbKEHHUS BBIXOAUT
3a moJ0LIBY 0TKOca. PexoMenayem HaliTH ee, BADbUPYH MOJI0KEHHE TOUYKHU
BBIX0/1a 10 MUHUMYMY K03((HIHEHTA 3a11aca YCTONYNBOCTH.
Kaapumy 1 npoaosxeHus.

ITosib30BaTens MOKET UTHOPUPOBATH COOOIIEHUE U BBECTU HYJIEBOE PACCTOSHHUE.
ITapameTpbl TPYHTOB VIS AHAJIM32 MECTHON YCTOMYUBOCTH.

Jns aHanm3za MECTHOM YCTOMYMBOCTH OTKOCOB HACBINIEW M BBIEMOK BBEIHTE ISl Ka)IOTO
clIos:

® BIXHOCTH B IIEPUOJ OCEHHETO BiaroHakoruieHus W, %,
® WHTCHCUBHOCTH HAOyXaHUs IPYHTA, JOJIA STUHUIIBI,
® pAacYETHYIO TNIyOMHY CE30HHOTO U3MCHCHHS BIAKHOCTH HAOYXaHUS, M.

HAAHHBIE 10 HAIPY3KE

IIpn ananu3e yCTOMYMBOCTH HACBIIM BpPEMEHHas IIOJBHMKHAs HAarpy3ska M IIOCTOsSHHAas
Harpy3ka OT JOpPOKHOW OJEKIbl YYTEHBl IIyTe€M IIPUBEICHHMS OTHUX HArpy3sok K
SKBUBAJIEHTHOMY CJIOI0 TPYHTa 3€MJISHOTO IMOJIOTHA. 3@ pacUETHYIO NPUHSITAa HOpMaTUBHAs
IYCEHHYHas Harpyska JUisi JaHHOM KaTeropuu JOPOTH IIPU €€ CaMOM HEBBITOJHOM
pacIoIoKEeHUH Ha MONEPEeYHOM Tpoduie (HanbobIIee YHCI0 pacueTHBIX MaIIIHH).

JlaHHBIMM /171 pacyeTa S3KBUBAJIEHTHOTO CJIOS TPYHTA CIIyXXKart:

Bs, — mMpuHa 6a3pl HOpMaTUBHOW HAarpy3Ku, M;

P,. — HOpMaTHBHas Harpy3ka Ha oJIHy TyceHuiy, kH/m;
Py, — Harpy3Ka oT Beca IOPOKHOU 01eKIbl, KH*KB.M;
B, — mmpuHa npoe3Kel 4acTu, M;

B;, — mIMprHA 3eMIITHOTO TOJIOTHA, M.

Harpyska
IToka3aTenn Ennnnna
n3mepenusi | HI'-80 HI-60 HI-30
Bec mammnbl T 80 60 30
IIupuna 0a3pl M 33 3.0
Harpy3ska na kH/m 60 37.5
I'yCEeHHILY
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Harpy3sky ot Beca qopoxHO# onex bl Py, (kKH/M) ciieyeT BBIYUCIATE C y4€TOM €€ TOJIIUHBI
H,, (B MeTpax), mioTHOCTH P, MaTepuaia ee cioeB (T/Ky0. M), ITUPHHBI TPOE3KEH 9acTh B,
U 3eMIITHOI'O OJOTHA By

Py =10 * Hbo *PMC *Bnq /Bsn-

HopmupoBaHue koadcpmumeHTa 3anaca yCTon4nBOCTHU.

Kosdduuuent 3anmaca ycroitunBocTH Knp B TporpaMMe YCTAHABJIMBACTCS OTIENBHO IS
KaKJIOW pacYeTHOM CXEMbI IOTEPHU YCTOMYUBOCTHU:

® [IpU AHAIN3E MECTHOU YCTOMYMBOCTH OH PaBEH /.5,
® B CXEMe OIOJ3HA-CABUTA M0 METO Iy pABHOYCTOMUMBOTO 0TKOCa (MeTo Fp) paseH /,

e B cXeMe OOpYIICHHs CO CpPe30M M BpaIICHHWEM [0 METOJY KPYIJIO-IHIUHAPUIECKUX
MMOBEPXHOCTEH CKOJBKEHHUS KOA(D(UIIMEHT 3amaca HOPMHUPYETCs, UCXOAS U3 CIICIYIOINX
HOJIOKEHUH.

CymiecTBYIOT pa3TU4HbIE METOIMKA HOPMHUPOBaHUs Kod(duiineHTa 3amnaca yCTOMYUBOCTH, B
cBsA3M ¢ 3tuM [lonbp3oBarens MOXKeET BbIOpaTh OJIMH U3 ABYX BAPUAHTOB!

1) ycranoBute Knp, pPyKOBOJCTBYSCh BEIOMCTBEHHBIMH OIICHKAaMH, OCHOBAaHHBIMH Ha
aHaJIM3€ OTBITA JKCIUTyaTalldd COOPYKEHUH B PErHMOHE CTPOUTEIBCTBA, U BBECTU ITO
3HaYeHHE B aKTUBHOE M0JIe KOAPPHUIINEHTA;

2) BBECTH JaHHble Ui pacuera Knp 1O METOAMKE, YYUTHIBAIOIIEW pAJl BaKHEUIINX
MapaMeTpoB, OT KOTOPBIX 3aBUCAT YaCTHBIE COCTABIISAIONINE KOI(DDUIHCHTA.

Bo BTOpOM ciydae mo knaBuine “Enter” HE0OXOAMMO BBI3BATh TAOJMIy U BBECTH JaHHBIC
JUIS pacyera.

HopmaTuBHbIi KO3(ppuumenT 3anaca [1-3] Knp
YCTOMYHUBOCTH

KosmyecTBO HCNBITAHHBIX 00pa3L 0B [3-10] K1

Kareropus noporun [1-5] K2

IlepepbIB ABHKEHHA B C1y4Yae aBapuH, CYyTKH [0-10] K3

Pacuyer Bexercss MeTOA0M NMONBITOK K4

Ilo BHAY IPYHTOB YCTAHOBJICH KO3(ppULHEHT K5

[IpenenvHOE 3HaUeHUE KOAPPUITUEHTA 3allaca YCTOMIMBOCTH BBIYUCIISICTCSI B CUCTEME TI0

bopmyie:
Knp=Klx K2x K3x K4x K35,

rae: KI..K5 — wdactHble cocTaBisomue kodhduireHta 3amaca, OTpeae/sieMble
CJICTYIOITUM 00pa3oM.

K1 3aBHCHT OT KOJIMYECTBA UCTIBITAHHBIX 00pa31ioB KoOp TpyHTA:

npu 3 <Kobp< 5KI=1.10;
npu 6 <Kobp <20 KI = 1.05;
npu 20 < Kobp K1 =1.00.

K2 onpenensiercst kareropueit goporu (cM. O6mue nanubie/Kateropus 10porn):
e K2 =1, g nopor nepBoil U BTOPOH KaTeropuu,

e K2=1.03, nis ocTajJbHbBIX.
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K3 3aBUCHUT OT IepeppiBa JBUKECHHS B CIIy4ae aBapUH:

® IIpU IIEpephIBE MEHEE OJTHUX CYTOK K3 = [.1;
e 1pu nepepuiBe OoJiee OAHUX CYTOKK3 = [.2.

K4 yauTbpIBa€T COOTBETCTBUE PACUETHOU CXEMBI €CTECTBEHHBIM MH)KECHEPHO-T€0JOTHYECKUM
YCIOBUSAM:

e K4 = 1.05, ecnu pacyeT BeAECTCSI METOJOM MOMBITOK,

e K4 = ], ecnu TUIOCKOCTH OCJTAa0JICHUsI TPYHTOBOTO MAacCHBa SIBHO BBIPAXKEHBI M TPYHT
OJHOPOJIEH

e K5 yuumwvieaem TUIl TPpyHTa M €ro paboOTy B COOPYXEHHH B COOTBETCTBUU CO
clemyromei Tabauei:

Koagpdunuent Tun rpyara
K5 B Haceinun B ocHoBaHuM
1.0 JApenupyrommii | J[peHupyrommii
1.03 Apenupyrommii | IiimHuCTBIN
1.03 I'inHucTeIn JApeHupyrommi
1.05 I'1uHuCTHIN I'niuaucTHIN

[Ipu uncne cioeB 6oJiee OAHOTO TUI TPYHTA ONPENEIAETCS KaK CPEIHEB3BEILICHHBII.

D,aHHble no noAaTonneHuno Hacbinu
I[JISI aHaJin3a MMOoATOIIJICHHBIX HaChIIeH HGO6XOIII/IMO JOITOJIHUTCIBHO BBCCTU!

e K03(h(UIMEHT CUEIUICHUS IPyHTa B BOJIOHACHIIIICHHON YacTH,
® YpOBEHb BBICOKOU BOJbI, YBB,
® TUAPABINYECKUN IPATUEHT KPUBOU IETIPECCUH, .

[Ipu BBome Tabnuia mMmapamMeTpoB TPYHTOB HACHIIM JOMOJHSETCA KOI(DPUIHUECHTOM
CLEIUICHUs TPyHTa B BOJOHACBIIIEHHON YacTH 3€MJSHOro mnojotHa. [lo ymomgyanuro 3tot
napaMeTp MPUHAT PaBHBIM MOJIOBUHE KOA(PPHUIIMEHTA CICTNICHUS B CYXOW YacTH HE3aBUCUMO
OT BapuaHTa BBOJA JMJaHHBIX 1O rpyHTaM. KosapduuueHT cremneHuss TpyHTa B
BOJIOHACBIIIEHHOW YaCTH MOKHO KOPPEKTUPOBATh.

YpoBeHb BBICOKOW BOABI BBOAAT B METPaX, Kak MIyOMHY HaJl TOIOIIBON HACHITIH.

I'unpaBnuveckuii rpaueHT . J, Kak MOTEpIo Haropa Ha eIUHUILY ITyTH QHIbTPAIUU, BBOJAT B
JOJISIX €IMHMUIIBI.

HpI/I BBOAC MOXHO OpPHUCHTHPOBATHCA Ha CICAYIOIIHUC 3aBUCHMOCTH THAPABINYCCKOI'O
rpagu€HTa OT BHUJa I'PyHTA.

Kpynno0.104nble rpyHTBI 0.003...0.006
ITecuanbie rpyHTHI 0.006...0.020
Cynecuyanble rpPyHTBI 0.020...0.050
CyrianHku 0.050...0.100
I'imaucTBIE TPYHTHI 0.100...0.150
Tsisenble riIuHbI 0.150...0.200
Top¢dsaHuCTBIE TPYHTHI 0.020...0.120

[Ipu onMHAKOBBIX YPOBHSX BOJBI B BEPXHEM W HIDKHEM Obedax M MpH OYCHb MEIJICHHOM
CI1aJie BBICOKOW BOJbI MOKHO BBOJIUTh HYJIEBOW T'MJIPABINYECKAN I'PAJUECHT.
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Anroput™ pa3paboTaH I Ciydasi, IPU KOTOPOM B TOUYKE MIEPECEUCHUSI OTKOCA C TI0I0MIBOM
HacCBIITN ypOBeHI) CBO60[LHOﬁ HOBCpXHOCTI/I BOJbI B prHTe BBIIIC ypOBHSI IOoA0IIBbI HACHKIIIH,
TO €CThb, KOI'Ia ypOBeHI) BOJAbI HE€ MOXCET IIaJaTb HUXKC INOAOLIBbHI HACBIIIH. HporpaMMa
KOHTPOJIMPYET BBOJAUMBIE 3HaYeHUs YBB U J, a IpM HEKOPPEKTHBIX JNaHHBIX MPEIYPEKIACT
ITons30Barens:

KpuBasi nenpeccun HuzKe MOAOIMIBLI HACBHINH.
HN3mennTe ruapoAuHAMHYECKUN IPaUeHT
WJIH TJ1yOMHY BOJBI.

Kaapumy Ui npoaoskeHus

PE3YJIbTATbI AHAJTU3A

Ilocne BBOJAa MM KOPPEKTUPOBKHM JAHHBIX CIIEAYeT 3allyCTHTh pacueT. Bo3MoxHBI aBa
BAapUaHTA!

Pacuer 0e3 nmoaromjienus Pacuer ¢ moaronjieHuem.

N3meHuB naHHBIE, MOXKHO BBINOJHUTH NMOBTOPHBIN pacyeT. Ilocne 3aBepuieHuss paboThl B
TEKYIIEM KaTaJore OCTaeTCs TOJIbKO TIOCIEIHUM BapuaHT JaHHbIX. IlosTomMy mipu
HEOOXOMMOCTH COXPAHATh BApUAHTHI PEIICHUH CIIETyeT CO3/1aBaTh OTACIbHBIN KaTaJloT.

ITocne 3amycka pacueTa yCTONYMBOCTH HA 3KpaHE MOSBISIETCS M300paskeHHE IONEepPEedHOro
npouias 3eMISHOTO TOJOTHA C BBICJICHHBIMH CJIOSIMH TPYHTAa M YCIOBHBIM CIIOEM,
SKBUBAJICHTHBIM JICHCTBUIO BPEMEHHOM MOJABMKHOW HArpy3Kd U IIOCTOSHHOM Harpy3ku OT
JIOPOKHOM OJIEKIbI.

[Ipomecc ananm3a 0o0IIeH yCTOMYMBOCTH OTOOpa)kaeTcsl HA dKpaHEe TUHAMUYHON KapTUHOU
MIOCJIEI0BATEIbHOTO IOMCKAa ONACHON KPHUBOM CKOJIBKEHHUSI METOJIOM IOKOOPAMHATHOTO
CIyCKa K MUHUMYMY KO3 HUIMEeHTa 3araca yCTOHIHBOCTH.

st Kaxk0M KpUBOW CKOJIbKEHUS TOKa3aHBbI:
® ¢ MOJIOKEHHUE U LECHTD,
® pa3OHMEHHE 0TCEKa, OTPAHUUYCHHOTO KPUBOU CKOJIbKEHUS, Ha OJIOKH,
e KO3 PUITUEHT 3araca yCTOMYMBOCTH B COIMIOCTABIICHUH C TIPEICTBHBIM 3HAYCHUEM,

® 3HAaUCHHWE HAUMEHbBIIEro Kod(pQUIMeHTa 3amaca yCTOMYMBOCTH W3 BCEX, YKe
MIpOaHAIU3UPOBAHHBIX, (KMuH).
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1.983 = 131
1.993

Cnou
Hacvinu

Croi /S

OCHOBAHUA

Kpusvie
CKONbIICEHUSA

[Tocne 3aBepiieHUsI MOMCKAa OMACHOM KPUBOW CKOJIbXkEHUsS [lonp30BaTenbs MOXKET CPaBHUTH
MPOEKTHBIM TOMEpeyHbld MpOoQHIb ¢ IOBEPXHOCTHIO PAaBHOYCTOWYMBOTO  OTKOCA,
MOCTPOEHHOT0 1o Meroay Fp (mo mo0oil kiasumie). IloBepXHOCTH PaBHOYCTOHUMBOTO
OTKOCa TI0Ka3aHa B JIBYX BapuaHTax: OT OPOBKM U OT MOJOULIBBEL. B cl0siX ¢ MOBEpPXHOCTHIO
pPaBHOYCTOHYMBOTO OTKOca OoJyiee TOJOToi, YeM MPOEKTHBIM MOTEepedHbI NpOoQHIIb,
KOX(QHUIMEHT 3araca yCTOHIMBOCTH 10 METOY F)p MEHbIIIE €TUHUIIBL.

1.983 = 131
1.993

" Pasnoycmoriyuswiii omxoc

om 6posKu
1
Cwou  _~— TEUNTTTTORETITTTE 0m nooouLEbl
Hacwvinu 2
3

Cnou /

OCHOBAHUS Onacnas kpusas

CKOJIbICEHUA
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Pacuer ¢ noaromjienuem

[Tpu paGoTe mporpaMMbl Ha SKpaHe MOKa3aHbl IBE JIMHUH TOBEPXHOCTH BOJIBI:
rOpU30HTAJIbHAS — YPOBEHB BbICOKOI BoabI (YBB),

HaKJIOHHAasi — KpuBasi CBOOOJHON MOBEPXHOCTU BOJABI B I'PYHTE HACBIIM JUISl ONACHOIO U

pacueTHOro cityJasi cra/ia BHICOKON BOJIBI.

i.858 { 1.31
i.898

[}

Pasnoycmoriyuswiii
omkoc

om nooou8bl om 6posKu

[Mocne wu3ydyeHust TpaduuecKux pe3ylnbTaToOB, HakaB 0Oy KiaBuiny, [lomb3oBarens
BO3BpaIIaeTcs B TaOJIHIly, B KOTOPO 0TOOpakatoTCsi OCHOBHBIE Pe3yJabTaThl pacyera:

ITapamerp 3Hauenune ITapamerp 3HaueHnune
Koag.3anaca ycroiiunBocTn HopM.xo03¢.3anaca ycroiy.
MoMeHT CABHTaI0LIM I Bec onoszaromei yactu
MoMeHT yaep:KuBaro i JJinHa KPUBO# CKOJIbKEHHU S
1)MOMeHT cuJ1 TpeHust Kon-Bo mamma Ha nom. cey.
2)MOMEHT CWJI CHeNJIeHHs] ToJsmmHa IKBUBAJICHT.CJIOS

[To pesympraraM MOACIUPOBAHUS TporpaMma co3fmaeT ¢ailn  otkos.res, KOTOPBIHA
[Tonp30BaTenb MOKET MPOCMOTPETh WIIM paclieyararb, aKTUBU3UPYS:

IIpocMoTp pe3yabTaToB

HpOTOKOH MOI[eJII/IpOBaHI/IH HaHpH)KeHHO-[[e(l)OpMI/IpOBaHHOFO COCTOSHUA 3EMJIIIHOT O
OJIOTHA BKJIIOYAET TAOJIUIIBL;

e OONIUX JAHHEIX,

® JTaHHBIX JUIS pacyeTa HOPMAaTUBHOTO KOA(PPUITMEHTA 3aIaca yCTONIHBOCTH,
® TIapaMETPOB TPYHTOB IO KAKIOMY CIIOIO,

® TCOMETPUYECKHX IMapaMeTpax CJIOEB IPYHTA,

® pPE3yJbTaTOB pacueTa YCTOMUUBOCTH IO CXeMe ONoI3Hs-ciBUTa (MeToaFp),
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® DPE3yJbTAaTOB pacyeTa yCTOMYHMBOCTH IO METOY KPYIJIOLMJIMHAPUYECKUX ITOBEPXHOCTEH
CKOJIbJKEHHS,

® pEe3ylbTaTOB pacyeTa MECTHON YCTOMYMBOCTH OTKOCOB 3€MJISTHOTO MOJIOTHA.

ITocne HCKOTOPBIX Ta6JII/III Jar0TCA IOACHCHUSA K pvaeTHOﬁ CXEME€, OCHOBHBIC 3aBUCUMOCTH,
000CHOBAHHMS M CCBIJIKU Ha HOPMAaTUBHBIC TOKYMCHTEI.

[Iporpamma co3aeT yepTexu pacueTHbIX cxeM B popmare DXF.

NPUITIOXXEHUE

1. OCHOBHbIe pacyeTHble 3aBUCUMOCTH
1.1. MogenupoBaHue oOpyLLUEeHUA CO CPE3OM U BpalleHuem
OOpy1ieHue co Cpe3oM U BpAIIEHHEM MOJICTUPYETCS C MCIOJIb30BAaHUEM METOJa KpYrJjo-
MATUHIPUYECKUX MOBEPXHOCTEH CKOMbX)eHUs B Moaudukanuu K. Tepraruy.

VCTOMYHBOCTS OTKOCA OI[EHUBAIOT 110 KO3()(DHUIMEHTY 3armaca yCTOMYHBOCTH:
My
Mco’

rae My — MOMEHT YAEPKHUBAIOIIMX CHJI OTHOCHTENBHO IIEHTpa Haubojee OIacHOU
AYTr'U CKOJIBXXCHH,
McO — TO Xe CIIBUTAIOIINX CHIL.

[Tocne pa3neneHust oTceKa, OTPAHUYCHHOTO KPUBOW CKOJIBKCHHS, Ha PSIT OJIOKOB MOMEHTBI
BBIUMCIISIIOTCS CJICIYIOIIUM 00pa3oM:

My = 2(Pi x cos(ai) x tg(@i)) + 2(Ci x Li) ,
Mc = Y(Pi x sin(ai)),
re i — HoMmep Oi0Ka,
@ — yroJI HAKJIOHA TIOBEPXHOCTH CKOJILKEHHS OJIOKA K TOPU30HTY,
Pi — Bec 0710Ka ¢ y4€TOM TOJIIMHBI CJIOEB IPYHTa B OJIOKE U MX IUNIOTHOCTH,
Li — [uInHa 0Tpe3Ka Iyr' CKOJILKEHHS B IIPEIeIax 0I0Ka,

@ — CPEIHEB3BELICHHBIN yroJ BHYTPEHHETO TPEHHs T'PYHTA C Y4ETOM TOJIIUHBI
CJIOEB IpyHTa B OJIOKE,

Ci — cpeHEB3BEIICHHOE Y/IEIbHOE CIEIUIEHHE TPyHTa C YYeTOM TOJIIIMHBI CIOEB
IpyHTA, IIEpeceKaeMbIX KPUBOW CKOJIBKEHUS B JAHHOM OJIOKE.

CunoBoe BO3JCUCTBHE TOJM3EMHBIX BOJ[ PACCUMTHIBACTCS JUISI OTIACHOTO CIydasi OBICTPOTO
CIIaJia BOJbI OT YPOBHS BBICOKOM BOJBL. [Ipu aTOM:

® IpU OMNpEACTCHUH CIBUTAIOIIMX CHJI BCJEICTBHUE DPE3KOTO YBEIMYEHHS Beca OTCeKa
oOpymieHus uckirodaercs 3(h(GeKT B3BEIIUBAHUS B IIpeieiaX 30Hbl 00BOIHEHUS,

e yuuThIBaeTcs 3PQeKT B3BEUTMBAHUS NPU OTPEICIICHUH YAECPKUBAIOLINX CHIT;

® YUUTBIBACTCA HU3MCHCHUC YACIIBHOI'O CHCINICHHUA TPYyHTa B BOI[OH&CBIH.[GHHOﬁ qaCcTHu
3CMJIAHOI'O ITIOJIOTHA.
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OuIbTpalMOHHOE JaBJICHUE, CBA3aHHOE C JIBIDKEHUEM BOJbI, (PUIBTPYIOLIEH Yepes3 OTKoC,
YBEJIMYMBAIOIIEE CABUTAIONINE CUJIBI, HAXOIUTCS YMHOXEHHEM 0O0beMa OOBOJHEHHOH YacTH
OTCEKa Ha TMIPABINYECKUM TPAJIUECHT KPUBOU JEIIPECCUMN.

CelicMHYeCKOE€  BO3JIECHCTBHE

OTIpEeNIeNIsIeTC S

KOA(QPHUIMEHT, KOTOPBIH BBIUUCISAETCS B IO (POpMyIIe:

A max
Ke=1+—,
g

YMHOXCHUCM

CABUTaOIIUX

T71€ Ay — PACUCTHAS BEINUNHA CEHICMUYECKOTO YCKOpeHus, MM/(C),

2
g — YCKOpPEHHE CUJIBI TsKeCTH, MM/(c”).

CHIJI Ha

Pacuernas CelicMnueckoe CelicMnueckuii
CeliCMHYHOCTD, 02171 yekopenne, mm/(c’), yroJa, rpaayc
7 101-250 2
8 251-500 3
9 501-1000 6
10 1001-2500 14
11 2501-5000 27

[Ipu ananu3e yYCTOMYMBOCTH OTKOCOB IIO CXE€ME€ OIIOJI3HA-CABUIA, TO €CTh IO METOIY
pPaBHOYCTOMYMBOTO OTKOCa (cM. aaiiee Meton Fp), celicMuueckoe BO3JEHCTBHE OMPEACIISIOT
npu pacueTre Kod(h(HUIMeHTa CONpPOTUBICHHS CBUTY 110 (hopMyIie:

rae b — ceicMUYeCKUi Yo, rpaayc, Kak (pyHKIHS pacyeTHOW CEHCMUYHOCTH,

C
FP=Tg((P—b)+?,
S

Ps — BenmuunHa HOPMAJIBHOTO JABJICHUA C YUCTOM CCfICMI/I‘{HOCTPI,

Ps=PcpxZx(1+e),

rae e — Ko3hOHUIMEHT COTPSACEHHUs, PAaBHBI OTHOLICHHIO PACYETHOTO CEHCMHYECKOTO
YCKOPEHUS K YCKOPEHUIO CHIIBI TSKECTH.
CyMMHpOBaHHE BBITIOJIHAETCS IO BCEM OJIOKaM.

HauGonee omacHass KpuBas CKOJBXCHHS HAXOJIUTCS METOJOM IOKOOPIWHATHOTO CITyCKa
(mocnmenoBaTeNlbHO 1O OcsiM X U Y), OT HAa4aJIbHOTO TPHOIMKCHHS TOJIOKCHHUS IICHTPA
KpUBOW CKOJIBKCHHS, YCTAaHOBJICHHOTO B HayajJe pacdyera ¢ YYeTOM PEKOMEHIAIHM

denneHunyca.

[TocnenoBaTenpHbIN MOUCK ONMACHOW KPUBOW CKOJIBKEHHUs 3aKaHYMBACTCS B OJHOM M3 JIBYX

CITy4yaeB:

e JaJIbHEHIINE TEPEMENIECHUS EHTPa KPUBOK CKOJIBKEHUA MO OCH X U Y BEIET TOJBKO K
YBEIIMYEHUIO KOA((HHUIIMEHTa 3armaca YyCTOHIMBOCTH;

¢ KO0X(pPUIUEHT 3armaca yCTOHIMBOCTH CTAHOBUTCS MEHBIIC ¢IMHUIIEL.
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1.2. MogenupoBaHue paBHoycTon4umBoro otkoca (metop Fp)

B ananmuze HanpsyKeHHO-IEQOPMHPOBAHHOTO COCTOSHHUS 3E€MJITHOTO IIOJOTHA IO CXeMe
OTOJI3HSI-CIBUTAa  MCHOJIb30BaH Meron Fp  (Meron  paBHOYCTOWYMBOIO — OTKOCA),
npeioxxeHHelii  H.H.Macnoseim. [Iporpamma mnpennaraer Ilosb3oBarento CpaBHHUTH
MPOEKTHBIM TOMEpeyHbld MpoQuiIb ¢ IOBEPXHOCTHIO PAaBHOYCTOWYMBOTO  OTKOCA,
MMOCTPOEHHOTO 1Mo MeToay Fp.

CrerneHb COOMIOACHUS MPUHIIAIIA PABHOYCTOWYMBOTO OTKOCA OIICHHBACTCS IS Pa3IMYHBIX
Y4acTKOB OTKoca 1o ko3 duruenty Ky 3amnaca ycTOWIMBOCTH:

_ Tg(Fp)
YT Te(a)”

rac

Tg(Fp) = Te(pi) + ————~
(Pcpx Z)

Tg(®Pp) = Fp — KO3QPUIMEHT CONPOTUBICHUS CABUTY ISl JAHHOTO TOPU30HTAZ (M),

CUMTas OT Bepxa OTKOCa,
@i n C — yroj BHYTPEHHETO TPEHUS U KOAPPHUIIMEHT CIETNICHUS! Ha TOM )K€ TO[M30HTE,
Pcp — cpenHss IUNIOTHOCTb TPYHTA, PAcIlOIOKEHHOTO B TOJIIIE OTKOCA BBIIIE JAHHOTO
TrOpU30HTAa,

A — yroJl HaKJIOHa OBEPXHOCTH IIPOEKTHOT'O OTKOCA K TOPU30HTAIBLHON NOBEXHOCTH.

@uIbTpalIMOHHOE AABJICHUE YYTCHO BBOJIOM (DUKTUBHOTO yIJla BHYTPECHHETO TPEHUPI 6:

Pb

b=gpx—,
=07 p

rie Pb v Pi — COOTBETCTBEHHO BEC IPYHTa C Y4€TOM M 0e3 ydeTa B3BEIIMBAHUS B 30HE
00BOIHEHUS.

JIOTOJIHUTEBHBIC MIOKA3aTENN U IIApaMeTpPhI Ul TOPU30HTAL:
H — TonmmHa pacueTHOro Cios TPyHTA,
P — 110THOCTB IpyHTa PaC4ETHOTO CIIOA,
@p = Arctg(Fp) — yroa COpOTHBIICHHUS CIBUTY.

ITo pesynpratam pacuera opmupyeTcs TabIuIa, B KOTOPOH BBIACISAETCS ONAcHas 30HA C
KoaduurenTom 3anaca ycroitunBoctd Ky < /. B 3T0l 30HE HEOOXOAMMO CAENATh OTKOC
0oJiee TOJIOTUM MJTU 3aMEHUTH TPYHTHI. B HEKOTOPBIX ciydasx 3G ¢peKTHBHA 3aMEeHa TPYHTOB
B BBIIICPACITOJIOKCHHBIX CIIOAX.

1.3. AHanu3 MecTHOM yCTOM4YMBOCTH

IIpn anamuze MmectHOM ycroitumBoct mno Meroauke [HHUUC wuccnenyrorcs mnpoueccsl
OCEHHEr0 BIIATOHAKOIUIEHWs M HalyXaHMs TpyHTa Iepel IPOMEpP3aHHEM, MOPO3HOIO
IIy4CHMS U Pa3yIUIOTHEHHUs TPYHTA U MPOTHO3UPYETCS BO3MOXKHOCTD IIOTEPU YCTONYUBOCTH
BCIICACTBHE:

e [Iepexo/ia PYHTa B TEKy4€€ COCTOSIHUE U CTEKaHMsI 10 OTKOCY,
® CIUTBIBA OT/ACIBHBIX OJIOKOB IPYHTA MO MMOBEPXHOCTH OCIAOICHHS.

OTUMU nmpoueccaMu OIMPEACIIACTCA METOANKA ABYX PACUCTOB.
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1. MecTHasi ycTOMYMBOCTh MOBEPXHOCTHBIX CJIOEB IPyHTa Ha OTKOCE 3EMJISHOI'O IOJIOTHA
oOecnieueHa, eciu Wof (BIaXXHOCTb IPyHTa I1OCJIE IPOMEP3aHUA) MeHbLIE /¢ (BIa)KHOCTH Ha

TPaHUIE TEKYYECTH).
B nporuBHOM ciydae cleAayeT TPOCKTHPOBATH MEPONPHUATHS JUIS 3allUTHl TPyHTa OT

IIPOMEP3aHUS U IIyYECHUs.

3HaueHHe BIAYKHOCTH TOCTIE IIPOMEP3aHUs BEIYUCISIETCS IO PopMyIie:

((Rsx A+ ) x A+ 1))
Wof =100 x G x Gwt x Rd -1 ,

Rs

rae G — BOJIOHACKIIIICHHUE TPYHTA 1mociie HaObyxaHus u mydeHus, G = 0.9,
Gwt — yIeTIbHBIN BEC BO/IBI,

Rs — TUIOTHOCTB YaCcTHUI TPYHTA,

Rd — IJIOTHOCTB CyXOI'0 TPYHTA,
j — MHTEHCUBHOCTh Ha0yXaHUs I'PYHTA IIPU €CTECTBEHHOM BIAKHOCTH,

f — NHTEHCUBHOCTD ITy4€HHUA IPYHTA.
2. YcToN4MBOCTh MPOTUB CILIBIBA OT/EIBHBIX OJIOKOB IPyHTa IO MOBEPXHOCTH OCIa0JIeHUs

aHAIM3UpyeTcs NpH ycioBuM Wof Mensmie Wt Ecnum 3T0 ycioBue coOmomaercs, TO
BBIUHCIACTCS KO3(PPUIIMEHT MECTHOH YCTOHYMBOCTH:

K=B><((R—l)><M><tg(—(m ),

“(Rx H x Km)
rae R — I0THOCTB IPYHTA,
@, C — pacyeTHbIE [TOKa3aTeNIN yrila BHYTPEHHETO TPEHUSI U CLIETIICHUS,
M — x03dPunreHT 3a10KEHHUS 0TKOCA.
A, B — K03pPUITUEHTHI, 3aBUCAIITUE OT:
H - BBICOTBI OTKOCA HACHINH,
h — TIyOUHBI IpOMep3aHus U KO PHUIIMEHTA 3a7I0KEHUS 0TKOCA.
YCcTOHYMBOCTD MPOTUB CILIBIBA OOecrieueHa npu K >= [.5.
Jiist obecnieueHust MECTHON YCTOWYMBOCTH CIIEIYET MPOSKTHPOBATH:
® yYMEHBUIEHUE KPYTU3HBI OTKOCOB WJIM YCTPOICTBO OepM,
e JIpeHaX JJIs OCYIIECHMsSI IEPEYBIAKHEHHBIX CJI0€B TPYHTA,

YKPCIJICHUEC OTKOCOB C HCJIbIO 3allUThBI OT MECTHBIX PAa3MBIBOB H MCPCYBIAKHCHUA

MMOBEPXHOCTHOW BOJOM,

® JIOKPBITHUC IIOBCPXHOCTH OTKOCOB MarCpruajlaMH, CHWKAIOIMUMHU MWHTCHCHBHOCTDH

Ipolecca NpoMep3aHusA-0TTauBaHUs TPYHTA OTKOCA.
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2. OCHOBHbIe 3aBMCMMOCTU ANA pacyeTa NnapamMeTPOB rPyHTOB

[Tpu BBOE nanHbIX “Tlo Pu3MUEecKUM XapaKkTepUCTHKaM ™ TUIOTHOCTh TPYHTaR B Iporpamme
BBIUMCIISICTCA B COOTBETCTBMM C HOPMAaMM BO3BEICHMS 3E€MIIIHOrO nosnoTHa. [Ipu stom
MIOCJIEI0OBATENbHO PACCUUTHIBACTCA:

ONTHUMAaJbHas BJIAKHOCTD:
Wonm =2+axW _t,
rae Wt — BIaXXHOCTh Ha TpaHUIIe TEKy4ecTH,%,
o — k03 PHUIMECHT, 3aBUCAIIUN OT THIIA TPYHTA;

OIITUMAJIbHAsA U Tpe6yeMa51 IIJIIOTHOCTB:

v
1+0.01xWonmx Rs’

Ronm = Rs x

Rmp= Ronm x Kynix0.01,

rae Rs — INIOTHOCTh YaCTHI] TPYHTA,
J — 00beM 3ameMIIEHHOTO BO3/lyXa B IOpaxX IPyHTA B JIOJISIX €IUHUIIBL,

Kynn — HaumeHnpuii Ko3QQUIHUEHT yIIoTHEeHUs rpyHTta, % no CHull 2.05.02-85,
Tabmuna 22.

3HaueHMs] TUIOTHOCTH YaCcTHIl TPyHTa MNPHUHATH Kak cpemnue (tabmuna 9 “Tlocobus mo
MIPOEKTUPOBAHUIO OCHOBaHM 31aHui U coopyxkenuii (k CHull 2.02.01-83, M., Ctpoiiuzaar,
1986)):

2.66 — s necka,

2.70 — nna cynecw,
2.71 — i CyrivHKa,
2.74 — nns TAUH.
OKOHYATEIBHO TIOTHOCTh TPYHTA R BBIYHCIISICTCS 110 3aBUCUMOCTH:
R = Rmpx(1+0.01 x Wonm)
rjae Wonm — onTUMajbHasl BIaXHOCTh, %o,
Rmp — Tpebyemast INIOTHOCTb.

O6bem 3amemieHHOTO Bo3ayXa V' U kKo3()(UIIMEHT o NPUHATHI B 3aBUCUMOCTH OT THIA
TPYHTA MO CJEIyIoNIel TabmuIle.

O0beMm 3a11eMJICHHOT0 BO3yXa
Tun rpynra EcrectBennass | OntumanbHas | Koadgduuuenr
BJIAJKHOCTh BJI2KHOCTh (04
ITecox 0.1 0.06 0.75
Cynecb 0.1 0.06 0.72
Cyriaunnox 0.1 0.05 0.62
I'iinna 0.1 0.04 0.47




I'maBa 5. YCTOMYMBOCTH OTKOCOB 3€MJISTHOTO ITOJIOTHA 67

[Tpu BBose manubIX “Ilo MabopaTOPHBIM MCHBITAHHUSIM ™ TUIOTHOCTb YaCTHI[ TPYHTA CIEIyeT
BBIYHUCIIATH 11O popmyrie:

Rs=(e+)x ——————
1+001x We’
rae We — ecrecTBEHHasl BIaKHOCTb, %o,

¢ — TIOPUCTOCTb.

EcrecTBeHHYIO BIIaXXKHOCTBh We cilelyeT BBECTH B IIPOLIEHTAX, 4 BJIAXXHOCTb W¢ Ha TpaHULE
TEKY4€CTH IBUIEBATO-TJIMHUCTBIX IPYHTOB HCIOJIB30BATh IIPU PACYETEe YUCIIA IUIACTUYHOCTU
Ip u moxasaressd TEKy4eCTH /7 110 U3BECTHBIM 3aBUCUMOCTSIM:
We—Wp
Ip=Wt—Wp u IL=—"""-
Ip

OnTuManbHas BIAXHOCTb, ONTHUMalbHas M Tpedyemas IUIOTHOCTh B Iporpamme
BBIUYUCIISIIOTCS 110 IPUBEICHHBIM BBILIE 3aBUCUMOCTSIM.

3. TepMuHbI 1 onpeaeneHus

Brasicnocmo na epanuye mexyuecmu (W;) — BIQXXHOCTh TPYHTa IPU TMEPEX0Jie OT TEKY4ero
COCTOSIHMA K IUIACTUYHOMY; OIpeleNseT TpaHMIy TeKydecTh. [paHuily TekydecTH
AKCIIEPUMEHTAIILHO OMPENEIAIOT KaK BJIIAKHOCTh, MPH KOTOPOW KOHYC CTaHJApPTHBIX
pa3MepoB C OMpEeNIEHHON Maccoi 3a OMpeelIieHHOe BpeMsl TTOTpYKaeTcsi B 00pas3el] rpyHTa
Ha 33JIaHHYIO TTTyOHHY.

Bnaxcnocmv na epanuye packamwvisanus (Wp) — BIaKHOCTh T'PyHTa IPU IEPEXOAe OT
IJJACTUYHOI'O COCTOSIHUSA K IIOJIyTBEpAOMY (TpaHUIa TUIACTUYHOCTH).

Braosicnocms  onmumanvuas (Wonm) — BIQKHOCTh, COOTBETCTBYIOIIAS MaKCUMaJIbHOM
IJTIOTHOCTHU TPYHTA MPU CTAHJIAPTHOM YIUIOTHEHUH.

Braosicnocmu  mpebyemviti  unmepsan (Wonm2-0.7*Wm) — nmama3oH BJIQXKHOCTH, TIPHU
KOTOPOH pa3pelieHo MPOU3BOINTh YILIOTHEHUE TPYHTA.

Tuopasnuveckuii epaduenm — TOTEpPs Hamopa Ha eAMHULY NyTH ¢GuibTpanun. s
IIOWMEHHBIX HACBINIEW IPU OTCYTCTBUM APECHA)KHOM CHUCTEMBbI TWAPABIMYECKUN T'PAJUECHT
MPUHUMAIOT TOCTOSIHHBIM (110 J{forron), a mpu cBOOOIHOM (HUIBTPAIIMN — PABHBIM TAHTEHCY
yrjia HakjJIOHa XopJbl, cTaruBatomied kpuBywo genpeccuun (mo  K.C.Opaysuiy).
I'mapaBnuyeckuii rpaIMeHT 3aBUCUT OT BUJIA TPYHTA.

Hnumencusnocmo Ha6yxaHuﬂ epyHma onpeacisiCTCd OTHOCHUCM!

~ hsat—h

=
rae hse — BBICOTa oOpasla ToClIe €ro CBOOOJHOTO HaOyXaHWsS B YCJIOBHSIX
HEBO3MOYKHOCTH OOKOBOTO PACIIUPCHHS B PE3yJIbTATe 3aMauyMBaHUS 10 MTOJTHOTO

BOJIOHACKIIICHUS,
h — HadaJIbHAas BBICOTA 00pa3ia MPUPOTHON BIKHOCTH.

WNuTeHcuBHOCTS HAOyXaHUs TPYHTA HCIIOJB3YETCS TPU pacueTe BIAKHOCTH TPYHTA TOCHE
IIpoMep3aHus. Y CTOWYMBOCTh 00€CIeUeHa, €CIU BJIAXXHOCTh I'PYHTA I1OCJIE NIPOMEP3aHus HeE
00JIbIIIe BJIAKHOCTH Ha TPAHUIIE TEKYYECTH.

Koncucmenyust epynma — COCTOSIHUE TpPyHTA, 3aBUCSIIEE OT €ro BIAXHOCTH: TEKydee,
TUIACTHYHOE ¥ TBEPIIOC.
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Konconuoayus — mocTeneHHOE pa3BUTHE BO BpeMeHM AedopManuil BOJAOHACHIIIEHHOTO
rpyHTa (MHOTO(a3HOU Cpeibl) MPU OCTOSHHOM BpEeMEHHOM Harpys3Ke.

Konconuoayus ¢punempayuonnas — HadyaabHBIN 3Tall YINIOTHEHUS TPYHTA C BBIIABIMBAHUEM
BOJIBI U3 TTOP U QUIIBTPAIMH €€ U3 30HBI 00KATHS.

KOHCO]ZUOCZL}M}Z GA3ZKO-Ni1acmu4Hasd — BTOpI/I'-IHBIf/'I 9Tall KOHCOIHAanuu C Ile(l)OpMI/IpOBaHI/IGM
TOHKHUX ITIJICHOK BOABI, OKPYXAaIOIIKUX YaCTHUIIbI, U CKEJICTA 'PYHTA.

Kosgpguyuenm ynnomuenus (Ky) — oTHOMICHHE (HAaKTHUECKON IUIOTHOCTH CYyXOTO TpyHTa K
MaKCHUMAaJIbHOM €r0 TUIOTHOCTH MPH CTAHAAPTHOM YIJIOTHEHHUH.

Kpusas oenpeccuu (nonudsicenus) — ypoBeHb IOBEPXHOCTH CBOOOIHON (HECBSI3aHHOI) BOJIBI B
TPYHTE.

Mecmmuas ycmouiuueocms — cM. “YCTOMYMBOCTb MECTHAs .

Memoo Fp (HH.Macnosa) — MeTon paBHOYCTOHYMBOTO (PaBHOIPOYHOIO) OTKOCA,
OCHOBAHHBIN Ha JOMYIICHUH, YTO TIPH OOPYIIICHUU YaCTH TPYHTOBOTO MacCHBa OCTAIOMIASICS
9acTh HAXOJUTCS B COCTOSTHUU YCTOWYMBOTO PAaBHOBECHS M TIOBEPXHOCTH OCTAIOIICHCS YacTh

IIPOXOJUT Ha YpOBHE, HA KOTOPOM CONPOTHUBIIEHUE CIBHUIAIOIIUM YCHUIIUSAM COOTBETCTBYET
COIIPOTHUBJICHUIO TPYHTA CIIBUTY.

Obwas ycmotiuugocms — cM Y CTOMUIMBOCTH 00IIIas”.

lInomnocme epynma — OTHOILIEHHE MACCHl I'PYHTa, BKJIKOYas MacCy BOABI B €ro Iopax, K
3aHUMaeMOMY 3TUM TPYHTOM 00BEMY.

IInomnocms cyxo2o epynma — OTHOILEHUE MAacChl CyXOro I'pyHTa (MCKJIOYas Maccy BOJbI B
€ro mopax) K 3aHUMaeMOMY 3THM TPYHTOM 00BEMY.

IInomnocme wacmuy 2pyHma — OTHOLLIEHUE MACChl CyXOro I'pyHTa (MCKIIOYas Maccy BOJBI B
€ro nopax) K 00beMy TBEpJI0il 4acTu IPyHTA.

Ilokazamens (I) mexyvecmu (Komcucmenyuu) — KiIacCU()UKALMOHHBIA TpPHU3HAK TPYHTA,
OTIPE/ICTISIOMININ €r0 COCTOSTHUE (KOHCUCTEHIINIO); OTIpeiensieTcs o Gpopmyre:

_ We—Wp We—-Wp
S Wi-wp  Ip

IL

rjie Wt — BIaKHOCTh Ha IPaHUIE TEKYUeCTH, %o,
Wp — BIa)XHOCTh Ha TPAHMIIC pacKaTbIBaHUs, %o,
We — ecTecTBEHHAS BBIAXKHOCTD, %0,

Ip — 9UCII0 MITACTUYHOCTH.



I'maBa 5. YCTOMYMBOCTH OTKOCOB 3€MJISTHOTO ITOJIOTHA 69

[lokazaTenb TEKy4eCTH 4YacTO MCIOJIb3yeTCsl KaK KBATU(UKAIMOHHAS XapaKTEPUCTHUKA
MbUIEBATO-TJIMHUCTOIO TPYHTA.

Iloka3aTean
I'pynr
TEKY4eCTH

Cynecu:

TBepAble I.<0

IJIACTHYHBIE 0<I.<1

TeKy4ue I1>1
CyriiMHKHM ¥ TJIMHBI:

TBepAble I.<0

NMOJIyTBep/AblIe 0<I.<0.25

IJIACTHYHBIE 0<I,<1

TYIOILIACTHYHBIE 0.25<I.<0.50

MSATKOIIJIACTHYHBIE 0.50 <I.<0.75

TeKyYelJIacTH4HbIe 0.75 <I; <1

TeKy4ue IL>1

Ilopucmocms (n) — oTHOIIEHUE 00beMa TOp, 3AMOJHEHHBIX KaK BOJIOW, TaK U BO3IYXOM, K
o0meMy 00beMy TpyHTA.

THopucmocmu koagguyuenm (e) — OTHOIICHUE 0OBEMa TTOP, 3aMOTHEHHBIX KaK BOJIOH, TaKk U
BO3JIyXOM, K 00BbEMY TBEPBIX YaCTHUI[ TPYHTA.

KosddumnueHT mopucTOCTH YacTO MCIOIB3YeTCs Kak KBaTM(UKAIMOHHAS XapaKTepUCTHKA
MecKa Mo IMJIOTHOCTHU CIIOKEHHUS.

Buja neckoB IIJOTHOCTHL CJHOXKEHHUSHA
ILJIOTHOE CPEAH.IJIOTHOCTH phIXJbIe
I'papeniict., kpymibie | ) 5q 0.55<e<0.70 | E>0.70
U Cpe/iHel KPYNHOCTH
Meakne e <0.60 0.60 <e<0.75 e>0.75
IIe11eBaThIE e<0.60 0.60 <e<0.80 e>0.80
Ilpounocme  3emaano2o0 noiomHa — CHOCOOHOCTh COXPAHITh TPUIAHHBIE €My IpHU

CTpouTenbcTBE (popMy H pasMepsl, He AeGOpMUPYSICH TOJ JCHCTBUEM BHEIIHUX CHII H
MIPUPOIHBIX (PaKTOPOB.

IIpounocmuvle u Oeghopmayuonuvie Xapaxmepucmuku epyHma — MOIylb nedopmaruu,
MOJYJIb YIIPYTOCTH, YI€IbHOE CLETNIEHHUE, YI0Jl BHYTPEHHETO TPEHHUS.

Yeon enympenneco mpenus (@) — napameTp MPOYHOCTH I'PYHTA B 3aBUCUMOCTH IPEIEIbHBIX
CONPOTUBIIEHUN CIBUTY OT BEPTUKAJIBHBIX CKUMAIOUIUMX HanpsokeHud (3axkoH Kynona),
00yCIIOBJIEHHBI MHHEPATIOTMUYECKUM COCTaBOM YAaCTHUL, WX pPa3MEpoOM, YIJIOBATOCTHIO,
IIJIOTHOCTBIO CJI0’KEHMSI TPYHTA.

Yoenvnoe cyennenue (c) — mapamerp NPOYHOCTH TPYHTa B 3aBUCUMOCTH TPEAETHHBIX
CONPOTHUBJIIEHUN CIBUTY OT BEPTHKAIBHBIX CKMMAIOIIMX HampspkeHuil (3akoH Kyrona),
00yCIIOBIIEHHBIH BOJHO-KOJIJIOMJAHBIMU, KPUCTAIIIMYECKUMHU U 1IEMEHTALIMOHHBIMU CBA3SIMU
YacTHI] TPYHTA.

Yoenvuwiii 6ec epynma — OTHOILIIEHUE Beca TpyHTa (IIPOM3BEICHUE TUNIOTHOCTH Ha YCKOPEHHE
CBOOOJTHOTO IMaJIeHUsT) K ero 00beMy.

Yemotiuueocmv  3emnanoeo  nonomua — CIOCOOHOCTH  COXPAHATh  MPEAYCMOTPEHHOE
MIPOEKTOM TIOJIOKEHHE B MTPOCTPAHCTBE 0€3 CMEIICHUS U TPOCAIOK.

Yemoiiuueocms mecmuas — CIOCOOHOCTH 36MIITHOTO TIOJIOTHA COTPOTUBIISATHCS CMEUICHHUSIM
ITIOBEPXHOCTHBIX CJIOEB OTKOCA WUJIU CKJIOHA.
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Yemoiiuueocms 06wjas — ciocOOHOCTh 3€MIISTHOTO TIOJIOTHA COTPOTHBIISITHCS CMEUICHHSIM
OOJBIINX TPYHTOBBIX MAaCCHBOB, BKIIOYAIOIIUX BECh OTKOC WM CKJIOH, WIH WX
3HAYUTEIBHYIO YaCTh, @ TAKKE COOPYKEHHUE B LIEJIOM.
QunvmpayuonHoe (2udpoounamuveckoe) OasieHue — JaBICHUE, CBA3AHHOE C JBUKCHHUEM
BOJBI, (WIBTPYIOIIEH dYepe3 OTKOC M YBEIMUYMBAIOUIEE CIBUTAIOIINE CHUJIBI; HAXOIUTCS
MepeMHOKEeHHEM 00beMa OOBOJHEHHON YacTH 3E€MIJISTHOTO MOJIOTHA Ha THAPABIMYECKHI
IrPaMEHT KPUBOU JIETIPECCUH.
Yucno nnacmuunocmu (Ip) — BaXHEHIIWH KIACCH(UKAIMOHHBIN MpHU3HAK TPYHTA,
0000IIIEHHO XapaKTepHU3yIU 3epHOBOM COCTaB IBUICBATO-TJIIMHHUCTOTO TPyHTA U
MHTEHCHUBHOCTH B3aMMOJICICTBUS BOJIbI C TIOBEPXHOCTHIO TBEPBIX YACTHUIL; OTIPEEISIETCS KaK
Pa3HOCTB:

Ip=Wt-Wp,

rae Wt — BIaXXHOCTh Ha rpaHUlle TeKy4decTH, %o,
Wp — BIaXXHOCTh Ha TPaHUIE pacKaTbIBaHUs, %.

Ywucio IIacTHYHOCTH OoNpeaACIACT TUII IBIJICBATO-TTIMHUCTOTO I'PyHTA!

Cynecu 1<Ip<7
CyriauHku 7<Ip<17
'anHbI Ip<17

00YCJIOBJICHHBIN BOJHO-KOJUIOMJIHBIMH, KPUCTAUIMYECKUMU W LEMEHTAIMOHHBIMU CBSI3SIMU
YaCTHI] TPYHTA.

Quzuueckue Xxapaxmepucmuky 2pyHma — XapaKTEPUCTUKU IIOPUCTOCTH, IUIOTHOCTH,
BJIQ&XKHOCTHU TPYHTA.
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Masa 6. OUEHKA 3ArPA3HEHNA BOOHOW CPEQbI

OBLUUNE T1OJIOXKEHUA

[Iporpamma  BBITIOJNIHSET  pacyeT  ypPOBHSA  3arps3HEHUsS  BOJHBIX  OOBEKTOB
PBIOOXO3SHCTBEHHOTO BOJIOIOIB30BAHMS TIPOIYKTAMH M3HOCA TMOKPBITHHA, IIWH, BBIOPOCOB
oT paboThl ABUTATENIC aBTOMOOWIICH, MaTepUalOB, WCIOJB3YeMBIX I OOpBOBI C
TOJIOJICIOM U T.II. TIPH CMBIBE UX MTOBEPXHOCTHBIM CTOKOM B BOJIOTOKH.

Pacuer BwImONHSETCS TO MeToauke “PekoMeHmanmuu 1o ydery TpeOOBaHHH 1O OXpaHe
OKpYXKalollel Ccpeapl TMpHU TMPOEKTUPOBAHUM aABTOMOOWJIBHBIX JIOPOT U MOCTOBBIX
nepexonoB”. @DenepanbHbiii  Jopoxusii  JlemapramenT MunuctepctBa TpaHcmopTa
Poccuiickoit @enepanuu. Mocksa 1995r.

HAAHHBIE

[Tocne 3amycka mporpamMMbl Ha SKpaHE MOSBISETCS TaOiHIa, KOTopas pas3/ieleHa Ha Tpu
gacTH. B BepXHIOIO YacTh TaOIUIIBI HEOOXOAMMO BBECTH THUIIOBBIC JaHHBIC W JTaHHBIC IS
pacuera.

Tunoevie oannvie:

SEPPHBHEHHE ODoFEOEeEBEODO CTORA
BE.I"IJHBHEHI'IE CTORSa TalplxE BOIO
K

':.T.[Elﬁ CTOREa TAallkX EBEOO

3acpazuenue dodcoesoeo cmoxa. Benute (pakTudeckoe KOJIUYECTBO 3arpsa3HEHUi (Mr/i) B
ITOBEPXHOCTHOM JIOXIEBOM CTOKE C MOKPBITHS aBTOMOOUJIBHON JAOPOTH MEPBOM KAaTETOPUH.

SarpASHEeHME IOXIEBOTO CTORS © IORPHTHA ODopoDM I RHaTenopHH—

SarpASHeHHME BSEBESISHHHMH BEHECTBEAMM, MDA M. ...... (13009 1300
SAMPASHEHME CBHHIIOM, MDY @ v .o n e ennnnnnssnns [0.28) 0.28
SarpASHeHME HedTEOpoOVETAEMM, MDA . oo nnnnrosna [ 24) 24

IIpn oTCyTCTBUM HaHHBIX Ui LI€JIEW OLICHKH BO3JECUCTBUS B IIPOEKTHOM JOKYMEHTAl[UU
"PekoMeHmanMsAMU O y4eTy TpeOOBaHMK 10 OXpaHE OKPYXKAWLEH cpeapl MpH
MPOCKTUPOBAHUHM aBTOMOOWJIBHBIX JOPOT M MOCTOBBIX TIepexoJ0B” (B IaJbHEHIIEM
“PexoMenannu’’) TOMyCKarOTCs 3HaUCHUS, MpuBeAeHHbIe B ckoOkax: (1300), (0.28), (24).

3aepsaznenue cmoka manvix 600. BBenmure (QakTUIECKOE KOJIUYECTBO 3arps3HEHUN (MI/T) B
MMOBEPXHOCTHOM CTOKE TaJbIX BOJI C MOKPHITUS aBTOMOOHMIIBHOW JOPOTH MEPBON KATETOPHH.
[Ipr OTCYyTCTBMM HAHHBIX Uil LIEJIE OLIEHKH BO3JCUCTBUS B IPOCKTHOW JOKYMEHTAIUU
“PexoMeHIanmsIMu’ JIOITyCKAOTCS 3HAYCHUS, IPUBEICHHBIE B ckoOKax: (2700), (0.30), (26).
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3arpASHeHME CHEDNOBODO CTOMS © HORPHTHI OO0pOoDHM I HaTenopHM—

SanpASHeHHME BSEBEIEHHHMHM EBEIleCTEBAMM, MO/ M. ...... [2700) 2700
SArpASHEHME CBMHIIOM, MDY ... e i e e nnnnnnnens [0.30) 0.30
SArpASHEHME HEQTEOPOOVETEMM, MO T oo oo v o nnsnsos [ 28] 26

IJ]K. llpenenbHO—IOMYCTUMBbIE KOHILIEHTPAlUMU MJIs YKAa3aHHBIX BEUIECTB MPUHSTHI [0
nepeurto [I/IK B “IIpaBunax oxpaHbl HOBEPXHOCTHBIX BOJA . YTOUHSTH MPUBEICHHBIE 3/1€Ch
I[IJK cnenyer mocine M3MEHEHHMS MX 3HAYEHUN B HOpPMAaTWBHBIX JoKyMmeHTax. IIJIK mms
B3BEIICHHBIX BEIIECTB TMPH OKOJIOTMYECKOM pacyere OyIyT TpUHATHI Kak Ccymma
KOHIICHTPAIIMN B3BEUICHHBIX BEHIECTB B BOJOTOKE B OBITOBBIX (IIPUPOJHBIX) YCIOBHUSX
ITUTFOC yka3aHHBIE 37€Ch MPEBBIIICHUS A UMeHHO: +0.25 MT/II U1 BOJTOTOKOB BBICIICH | |
KaTerOpHUH BOJIOTIOIB30BaHus WiH +0.75 MI/1 711 BOJOTOKOB BTOPO KaTErOPUH.

IIpenenpHO-—ODOOYCTHHEE HOHISHTREARIIMHE B BOIHHX 0B BEeRTa

E=ZBelleHHHE B—Ba OJA BOOOTOE. BHCOW.M I EaTernopMM, Mn/a. (+0.251... 0.2Z5
B=EeleHHHE B-B& ONA BOOOTOKOE BTOpol  REaTernopMd, wmn/a. (+0.75)... 0.75
CBMHEIL, M, . @ i e e v e v mm s s s s s mmmmsnsssensnsssnnnennsnnssss [ 0.1)... 0O.10
HedTemp OOy ETE, I JTe v o o v v v o s s n s m s oo s s snnnnssnssnsnnsss [ 0.05)... 0O.05

Crnou cmoxa manvix 600. Cnoii croka Tayibix Boj 3a 10 JHEBHBIX YacOB (MM) YCTaHOBJICH IS
BBIJICJICHHBIX B “‘PekoMeHnanusax’” yeTelpex pailoHoB. [IpenocTtaBieHa BO3MOXKHOCTh BBECTU
pernoHabHbIC 3HAUYEHUS CJIOSl CTOKA YIS IBYX MECTHBIX PalilOHOB.

—— CH0H CTOES TaMHMX BOO Sa 10 DHEBHHX HaCOB, MNM—
PaloH 1..uue4. Z5 pHc.4.4.2
PalMoH 2....... zZ0 pHc.d.43.2
PamoH 3....... 15 puc.4.4.2
PalfioH 4....... 7 puc.4.4.2
PafOH S.cveens 20 ME CTHHH
PamMoH 6....... zZ0 ME C THEHI
ﬂaHHble onsa pacuema:
Dopana
BomoTomw

HDBEpKHDCTHHﬁ CTOR IOOXKIOEEBHX BOI
HDEEPKHDCTHHﬁ CTOR TAJEX BOLO
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Hopoza:

IagHpe o DopoDe

Hammenoeanme MNocwkpa - Heo Bacowi

FameDopHa HDOPOD M. @ v v @ s v s s s s m s s s s s sumsnnsnnnnns 1
ONMHS VHACTHES OTOPODH, M. v o eearoetoesnnsnnnnns Tao
IIMpHMHES SEMIONOTHS IO0BEDXY, Moo w i oo eonannnnnns 27.50
MpoOoMEHHN VEAOH VUSCTES ODOPODH, OPOUEHT. « o .. 1.20

Kamecopusa oopoeu, tun nOpOKHON OJEXKAbI U MHTEHCUBHOCTH JBM)KEHMS OIPEAEISAIOT
KOJIMYECTBO 3arpsi3HEHMM B TOBEPXHOCTHOM cToke. Ilo cpaBHeHuio ¢ poporoil 1-oit
KaTeropuH 3arpsi3HEHUs COCTABIISIIOT VI JOPOT:

2-oii kareropuu — 80%,
3-eii kareropun — 60%,
4-oii kateropuu — 40%,
5-o#i kateropunt — 30%.

KonuyecTBO B3BELIEHHBIX BEIIECTB B IOBEPXHOCTHOM CTOKE C JOPOKHBIX IOKPBITUI
MEPEX0THOTO THUIA TPUHUMAETCs ¢ Koddduuuentom 1.1 mpu HHTEHCHUBHOCTH JBHXKEHUS 10
200 aBt/cytkm u 1.2 — TpW WMHTEHCUBHOCTH JBIKeHUs Oonee 200 aBT/CyTKH.
(“Pexomenmauun”, Tabnuua 4.4.1).

JliiHa yyacTka JOPOTH U €€ IMpHUHA (a AJI1 MOCTOB — PACCTOSIHUE MEX]y IIEPHIIAMU B CBETY)
ONpPEAEIAIT Ty BOJOCOOPHYIO ILIOINAJb, C KOTOPOW MOBEPXHOCTHBIE CTOUHBIE JI0KJIEBBIC
WJIU Taslble BOJBI MTOMAJal0T B BOJHBIN 0OBEKT pblO0X031CTBEHHOTO 3HAYEHUS.

IIponoNpHEIA YKIOH yYacTKa JOPOTrH (B TPOIEHTAX) OMpEACNseT BEIWYHHY YICIBHOTO
pacxoma moxJeBbIX BoA. C yBelIWYEHHEM YKIOHA YICHbHBIH pPacxoJ]l YBEJINYHMBACTCH.
(“Pexomenmauun”, Tabnuua 4.4.3).

Booomok:

PaccToAHME OT BHIFCEA OO0 RKOHTPONBHODD CTEBOPa OO0 OpAMON, M—
Karmepopsa pemM... (0 - BHCWASA HaTenopMdiI, zaTeMm 1,2)....... 1
ERIITVCR CTOWHBX BOL: v @t v s s s s s snssnnsnnnnnnss EepernoBol BHITVCE
Pacxol BOOH B BOOOTORE (P=95% ), EVE .M/ C..uue e nnnrnnnnns BZ.0
CpelHAd CROPOCTE HOTOES B DVCIE, MS O .. eee e eennnnennnns o.g
CpenHAd DNIVAMHS B PVCIe OpHM SSOaHHOM VHOBHE, M. o ween-a. 1.7
K-Bo BSBEW. BEIECTE B BOOOTOKE B OPMPOOHHX VCOIOBHMAX, Mo/mn 15.0
K-B0O CBMHIA B BEOOOTOHEE B OPMPOOHHXY VCJIOBMAM, MDO/M........ o.oo
KE-Bo HedTeOpoOOWRTOE B BOOOTOME B ORMDOOHHN VOMIOBMAX, Mn/n  0.00
FPacoT. 0T BHIVCKAa OO0 KOHTp. CTBOpa OO dapBaTepy peRM, M.. 300
PacoToAHME OT BHIOVCES OO0 ROHTPOARHODO CTEOpS OO0 OpAMOMH, M 297
KozddHMIMEHT MEZBMIMCTOCTH PYWCIS PEEM. @ v s s s s s s onesnnssnnns 1.01

Kareropus pexu omnpeaenser Benuuuny [1/IK 3arps3ssrommx BemecTs B BOJHOM OOBEKTE
peIOoX03siicTBeHHOTO 3HaueHus. (“PekoMennanuu”, Tabnuia 4.4.4).
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MecTo BbIITyCKa CTOYHBIX BOJ (O€pEeroBO# BBIMMYCK WIIM BBITYCK B (papBaTep) BbIOMpAETCs 1O
nmpobeny W ONpeleNisieT pPeKHM CMEIICHHs CTOYHBIX BOJ C BOJOW  BOJOTOKA.
(“Pexomenmanun”, popmyna 4.4.8).

PacueTHBIif _pacxon He3aperyJupoOBaHHBIX BOJOTOKOB JIOJDKEH TPUHUMATBCS — Kak
MUHHUMAJIbHBI CpPEAHEMECSUHBIN pacxoj] BojAbl B BoaoToke (95% obecrieueHHOCTH) IO
JAHHBIM OPTaHOB THAPOMETEOCITYXObl WM OmpeAensiThcss B cooTBeTcTBuu co CHull
2.01.14.83. (“Pexomennanuu’, crpanuia 41).

CpenHss CKOpPOCTb IOTOKA B pPyClleé W CpeHss IIyOuHa B pyclie NPU 3aJaHHOM YpPOBHE
omnpeAensoT kKodpduuueHt TypOyneHTHOH muddy3un U, B KOHEUHOM HTOTE, DPEKUM
CMEIIEHHs CTOYHBIX BOJ| C BOJIOM BoJoTOKa. (“PekoMenanun”, ctpanuna 47).

KomnuecTtBo pganHHOTO 3arpA3HAIOIICTO  BEIIECTBA B  BOJOTOKE B 6I>ITOBLIX YCJIOBHUAX
(KOHIIEHTpauus B MI/J) TPUHUMAETCS TIO JAaHHBIM OPTaHOB THAPOMETEOCITYXObI U
Camdrimanamzopa. (“Pexomennanun’, crpanuiia 46).

PaccTosHue oT BBIITyCKa CTOYHBIX BOJI IO KOHTPOJIBHOT'O CTBOPA 10 (hapBaTepy U pacCTOSHUE
OT BBIITyCKa JI0O KOHTPOJILHOTO CTBOPA I10 MPSAMOH ONIPEeIsitoT KOIDDUIINEHT N3BUITUCTOCTH
pycia pekud M, B KOHEYHOM HTOre, peKHM CMELIEHHUs CTOYHBIX BOJ C BOJOH BOJOTOKA.
PacueTHbIll (KOHTPOJIBHBIN) CTBOp ONMXKAWIIMX IMYHKTOB BOJOIOJB30BaHUS OIpEIeseTcs
CaHAIHJIEMHUOJIOTHYECKOH CITyk00¥ 1 opraHamMu peI00JIOBCTBa, HO He najiee, 4eMm B 500 M oT
MecTa BbIIyCKa CTOYHBIX BOJ. (“Pexomenmanun”, nyHKT 4.4.6).

IlosepxnocmHuwlit cmoK 0021c0€e6blx 600:

IaHHHE O HOBEPXHOCTHOM CTORE IOMISBRX BOI

Foadd., n oo poe 4.d.1 ... ...t innnnnnnns 0.8
BpeMA EOHUEHTPANIMM NOESpXHOCTHODD CTOKRS, MMH g
PacueTHHH pacXol OOMOSEHX BOO, M C. i ennsns Q.
FOEMBHHN PacHOm, I/ (CFD&E) v it v e e e e nnnnnns 3
IINOIWAaOE CTORS, Dfle s eeessnsssssossnnsssnnsnns 1.92
KoodduuueHT K B Jopryye 4.42.2. 0 v i v nnnnnnns 1.29

[TapaMeTp n, ONpeneNAOININI BEJIUYMHY YIEIBHOTO pacxoja, Ha3zHayaeTcs M0 KapTe.
(“Pexomenmanmuu’, puc 4.4.1).

Bpewmsi KOHIIEHTPALMU TOBEPXHOCTHOI'O CTOKA OMPEEIIeT BEIHUNHY YACTBHOTO pacxoaa U
Ha3HayaeTcs B npenenax ot 5 g0 10 muH. (“Pexomennanun”, Tabnuna 4.4.2).

Ilosepxnocmmuwiit cmok manvix 600:

IaHHEE O NOBEPXHOCTHOM CTOHE TAIHX BOI
FaloH cTOR& TalHx BoOO Oo pHc. 2.4.2......... 2
EpeMa OpHTERaHMA TalH¥ BOOD E CTBEODY, Had.... 1.00
CHOOM CTORS TAMHX BOO I8 10 YWac., MM ..o as 20
Pacue THHH pPacHOl TAIHX BOL, J/C. .. eeeeeeeens 13.0
FKoadd. oryumMeBaHEMA cHera Ko B dopryvme 4.4.3.. 0.80
MINOWaneE CTORS,; D& s s snsnnsssssnnsssnssssns 1.92

PailoH cToKa TajblXx BOJ. YCTAHABIMBACTCS I ONPEAECICHUS BEIWYUHBI CJIOS CTOKA.
(“Pexomenmanuu’, puc. 4.4.2).

Bpemsi mpuTekaHWs TaibIX BOJ J0 PacdyeTHOTO YydYacTKa MpPH OTCYTCTBHUH JTAHHBIX
HEe0O0X0IUMO Ha3HAYUTH | yac.
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PE3YJIbTATbI PACYETA

Ilocne BBOMA WM KOPPEKTUPOBKH JaHHBIX HEOOXOIMMO 3allyCTUTh pacueT. V3MeHuB
JaHHBIE, MOXXHO BBIIIOJIHUTH NMOBTOPHBIN pacuer. [locie 3aBeprieHuss pabOThl B TEKyILIEM
KaTajore OCTaeTcs TOJIBKO TIOCIEeTHUI BapuaHT AaHHBIX. llosTomy, ecnm HEOOX0IMMO
COXpPaHUTh BAPUAHTHI PEIICHUH, CIEAYeT CO34aBaTh HOBBIM KATAJIOr VIS KaKJIOI'0 BapUaHTa
pacyera.

ITocne 3amycka pacdera B HW)KHEH YacTH OCHOBHOM TaONHIIBI OTOOpaKarOTCS OCHOBHBIC
pe3yabTaThl pacyera:

HamreHOBaHKHe OapaMeTha EnmMuMIa HSMeD. KommecTeo
farTHUeckRME cHpocd EZBESIIEHHHXY EBEIWECTE n/uac 1496588
IpenederHO OOMVCTHMHENE cApoc BESBEEWEHHHX EBEEIECTE n/uac 3121
PARTHMUECKHME CcApoc CBMHIS n/uac 16.6
IpegedrH0 OODYCTHMMEN cApoc CEMHIA n/uac 915.8
FarTIecKHE chpoc HedTEOpoIVETOBR n/uac 1441.4
IpegedrHO OOOVCTHMMEN cfpoc HedTeEOpoOVETOE n/uac 457 .9

Hanee Ilomb3oBaTtens MOXKET TMPOCMOTPETh U pacredaTaTb pe3yidbTaThl pPacueToB,
AKTUBU3UPYS MYHKT MeHIO “TIpocmomp u newamu’:

MpocMoTp pacuUseTa
[levyaTe pacueTa
MpocMoTh OpOTOROIS
[IeyaTE OpOTOROAS
BosepaT B Tabauimy

[IpocMoTp M mevaTh NPOTOKOJIA MO3BOJISAIOT MOJYYUTh PE3YybTaThl pacueTa Co CChUIKOW Ha
MYHKTHI, GOPMYIIBI ¥ PUCYHKH, HCIIOJIb3yeMbI€ MPH pacdeTe COrIacHo ‘“‘PexoMeHmarusM 1o
ydeTy TpeOoBaHUH MO OXpaHe OKPYKAIOUIeH Cpeabl MPHU MPOSKTUPOBAHUN aBTOMOOUIIBHBIX
JOpOr W MOCTOBBIX mepexonoB, [naBad. Pazmen 4.4”7. ®enepanbHbiii  JOopoKHBII
Henaprament Munucrepcta Tpancnopra Poccuiickoit @enepanuu. Mocksa 1995r.
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Mnasa 7. UHOAUBUAYAJIbHbIE OOPOXHbLIE 3HAKU

3amaya WCMONB3yeTCs Ui MPOCKTUPOBAHUS W BBIYCPUYMBAHUS HA TIPUHTEPE HA JIHCTE
dbopmara A4 MHIUBUIYATBHBIX JOPOXKHBIX 3HAKOB corimacHo ['OCT 23457-86. Ilporpamma
paboTaeT aBTOHOMHO.

[Tocne 3amycka 3amgaun [Tonp30BaTens MONagacT B MEHIO:

7

IlegaTs PemakTHposanie /
JepTeRe / O@OPMJIIEHT / BbIXO
i % o %//// o _

: 4”/’//’//’//’//’//’//’//’//’//’/ A (I

I{PE | OBHaRH MHIUEATVAJILHOIO HpDEI{THpDBaHHHI 99

D.27 D.26
D.21.1 D.22 ; 9.23 D.21.2
H.20.1 D.20.2 D.29

Houano U KoHeu HO.CeneHHoz2o NUHEMA

Kypcop nepememniator kiiaBumiamMm-cTpeiakamu. BHU3y skpaHa oToOpakaeTcsi HAMMEHOBaHUE
BBIOpaHHOW (D)YHKIMHU WM WHIUBUAYAJIHLHOTO 3HAKA.

[Tocne BrIOOpa u Haxatus KinaBumu ‘Enter” Tloap30oBaTellb OTBEYaeT Ha BOMPOCHL. TekCT
BBOJUTCS C KJIaBUaTyphl. Bee moickasku npu paboTe ¢ mporpaMMoi BUIHBI Ha SKpaHe.

Ilocne okoHYaHUS CO3daHHUs 3HaKa OH 0T06pa>1<aeTcs1 Ha 3KpaHe.

7
L W2 u,_ﬁR_;ia,m B 809 T 159 85 18
11 |

] 240 ]
‘ 1200 52
L —
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Ilonp30BaTenn OoNpCaCIACT PCIKUM IICHATU !

® monbko uepmedic — IS BbIBOJA 4YepTexxka 0e3 odopMileHUs, AT 3TOr0 HAXMUTE
KkiaBumy “17;

® noanoe ogopmnenue — Iloyb30BaTens NoNagaeT B pefakTop oGOpMICHHS 3HaKa, I
ATOro HaxMmuTe KiaBumry “2”. IlapameTpsl 3HaKa B NMpUMEYaHUH OYAyT 3aIllOJIHEHBI.
Jist popMHUpOBaHUS YepTeka HY)KHO OTPEJCIUTh BAPUAHT 3aMIOJIHEHUSI U THI [ITaMIIa
n BbIOpath nyHKT “@OPMUHPOBAHUE YEPTEXA”. IlonHbIi uepTexX MOXKHO
3anucarh Ha IMCK UM BBIBECTU Ha IIPUHTED;

® 6bix00 — AT BBIXOJA 0€3 COXpaHEHMs U BO3Bpara B MPOrpaMMy, IS 3TOT0 HAKMUTE
KjaBumy “3”.

IMeyaTs 4YepTexeil. DTOT NMYHKT NpeAHa3HA4YeH JUid NedaTd (PaiaoB cHOpPMUPOBAHHBIX
WHIUBHUIyaTbHBIX 3HAKOB. llonck ¢aiina ocymiecTBIseTcsl M0 UMEHU C PacIIUPEHUEM ZHP.
ITeuaTs — no knasuue “Enter’.

PenakrupoBanue opopmieHus. Perakrop 1mo3BosisieT U3MEHATh U 3allMChIBATh HA JUCK J10
10 BapmaHTOB MpHMEYaHW W IITaMIIOB. BapuaHT, oTOOpaKeHHBIH Ha SKpaHe, SBISETCA
akTuBHBIM. (CMeHa BapuaHTa ocymectBisiercs knaBumamu ‘PgUp” u “PgDown”. B
nporpaMMe MOKHO BbIOpaTh KiaBumamu ‘Ctrl”+“PgUp” u “Ctrl”+“PgDown” oany wu3
YeThIpeX TpeIlaraéMbIX BHUJOB OCHOBHOW Hammucu. Jlms paboTel ¢ pemakTopom
HCIIOJIb3YIOTCS KJIABUILIN:

F10, Ecs — niid BBIXO/a U3 PEAAKTOPa;
FI — BBI30B MOJICKA3KH;

F2 — 3anuch 3allOJJHEHHOIO HIH OTPCAAKTHUPOBAHHOI'O BapHaHTa IITaMIla Ha AWCK IJIA
MMOoCJICAYIOECTO €ro NCIIOJIBb30BaHUSA;

F9 — BxiTrOUeHNE/OTKIIIOUEHHUE 3BYKA TP paboTe B peAaKToOpE;

Ins — EPEKITIOYCHUE Kypcopa B PEKUM BCTAaBKH/3aMEHBI IPU BBOJIE WU PEIAKTHPOBAHHUH
TEKCTa.

[To okoHyanum paboOTHl B MporpaMMme BeiOepuTe MYHKT ‘BBIXOA” MM HaKMHUTE KIIABHUIIY
13 »
Ecs”.
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