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OPEXHCIOBHE

Hacrosmee IlocoGue paspaGorano Ha ocHoBe «IlocoGus no
MPOEKTUPOBAHHIO 3EMJISHOTO MOJIOTHA ABTOMOOHMIIBHBIX JIOPOr Ha
cnabbix rpyHTax» (x CHulT 2.05.02-85), n3nannoro Ctpoiiunsaatom B
1989 r.

B INocobuH paccMOTpeHbI BONPOCH HEXKEHEPHO-TEONOTHYECKHX
H3BICKAHHH U TIPOEKTUPOBAHHSA 3eMJISHOrO MOJIOTHA aBTOMOOUITbHBIX
JIOpOr Ha y4acTKaX paclpOCTPaHEHHA clabbiX rpyHTOB. B HOBoM
penakuun ITocoOusa yTouHEHbI M JONOHEHBl HEKOTOPBIE pacyeTHbIe
CXEMBI M pacyeTHbIM anmapar, HeoOXomuMBble Uil OLIEHKH YCTOHYH-
BOCTH M OCafkH cinabplXx OCHOBaHMH HachImei, a Takxke Ins
HPOEKTHPOBAHUSA OTIAEHbHBIX KOHCTPYKTHBHO-TEXHOIOrH4ECKHX
meponpHuaTuil. M3noxeHbl YTOUHEHHbI€ METOIHKH IOJEBLIX U
1a60paTOPHbIX HCHBITAHHHA Pa3sNMYHBIX Pa3HOBMAHOCTeH crnabbix
IPyHTOB. Bce M3MEHEHHs W NOTONHEHHA BBHIIOIHEHBI C Y4ETOM
HONYYEHHBIX B NOCIEAHHE TOABl PE3YNLTATOB HAyYHO-HCCIIEN0Ba-
TeABCKUX paboT B 3TOH OONACTH, @ TaKKe C YYETOM H3MEHEHHI B
HOPMaTHBHO-TEXHHYECKHUX HOKYMEHTaX JOPOXKHOH OTpaciy.

U3 nepepaboransoro ITocobus B HOBYIO pedaKUMIO BOULIH
Marepuais! A-pa TexH.Hayk B.Jl. KasapHoBckoro, A-pa TeXH.Hayk
H.E. Esrenbesa, kana.texsa.Hayk A.T". ITosmyHOBCKorO, A-pa TEXH.HayK
3.K. KyszaxmeToBoii, a-pa TexH.Hayk B.H. SIpomxo, marepuanst
Owmckoro ¢punnana Coro3nopHHH, TIOMEHCKOTO HFKEHEPHO-CTPOHTE b~
HOTO MHCTUTYTa, MOCKOBCKOTO aBTOMOGHITEHO-AOPOKHOrO HHCTHTYTA,
a TaloKe OMBIT BEXYHINX MPOSKTHbIX oprann3auuii (Corosnopnpoekra,
TunpotioMenpHedTerasa, JleHrunporpaHca ¥ Ap.) H CTPOHTENBbHbIX
opranusanuit (Tromensaopetpos, Ilepmaopcrpos u ap.).

Hacrosmnas penaxkums ITocobus paspaboraHa A-poM TeXH.Hayk
3.K.Ky3axmeToBo#i, na-pom texH.Hayk B.J[.KasapHoBckuM
k. JO.M.JIbBoBuyeM npu yuactuu k. T.H.HM6parumosoii.

ITpr 3TOM yuTeHBI M UCMONB30BaHBI MAaTEPHANIBI, NIPEACTAB-
JEHHBIE A-pOM TeXH.Hayk A.M.KymbKHUKOBBIM U A-POM TEXH.HayK
B.H. sIpomxo.

V4TeHs! Takxke 3aMedaHust oQUUHAIBHBIX PELEH3CHTOB:
MAJM TV, TITI «Pocmopuum», ®I'VII «Cotozgopnpoekt», OAO
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«UeHTpogopcTpoiin ¥ 3aMeHaHNS, NPHUCIAHHBIE HEODULHMATLHBIMA
PeLieH3eHTaMH.

Ofwee HayIHOE PEIAKTHPOBAHUE BBINOIHEHO /I-POM TEXH. HayK,
npo¢. B.JJ.KazapHosckum u I-poM TexH.Hayk 3.K.Ky3axmeTosoii.



1. O0mue nojoxeHns

1.1. K cnabpIM clieRyeT OTHOCHTH CBS3HBIE IPYHTHI, UMEIOLIHE
NpOYHOCTh HAa CABHI' B YCJIOBUAX MPUPOJHOrO 3aJieraHus MpH
HCNBITaHUM NpubopoM BpawarensHoro cpeza MeHee 0,075 Mlla,
YACJIBHOE COMpPOTHBJIEHHE CTATHYECKOMY 30HAHUPOBAHHUIO KOHYCOM C
yriaoM nipx BepiunHe 0.=30° menee 0,02 MIla nnu Moxyns ocagky npu
Harpyske 0,25 Mlla 6osee 50 Mm/M (Moaynb gedopmanuu Huxe
5 MIla). Ipyu OTCYTCTBHM AaHHBIX UCIBLITAHHUI K C1abbIM IpyHTam
clIeflyeT OTHOCHTH: TOP( ¥ 3aTOp(OBaHHBIE IPYHTHI, HIIbl, CALIPOTIENH,
[JIMHUCTBbIE TPYHTHI ¢ K03 HIMEHTOM KOHCcHCTeHiH Gonee 0,5,
HOJIbMEBbIE IJTHHBI, TPYHThI MOKPBIX COJIOHYAaKOB (CM. MPHJIOKEHHE
11 (J1)).

OcHoOBaHHs HacblllH, B KOTOPBIX B TpeJesiaX aKTUBHOH 30HBI
HMEIOTCS CNOU cNIalBiX IPYHTOR MOWIHOCTHIO Gonee 0,5 M, OTHOCHT K
cnabpiM OCHOBaHMAM. [N mpeaBapHUTENbHON OUEHKH NTyOHHa
aKTHUBHOH 30HbI CXKaTHA MOXKET OBbITh NPUHATA PaBHOM NOJTyLUIHPHHE
HachIM MOHM3Y. B 3aBUCHMOCTH OT COCTOAHHS M CBOHCTB cjlabbIx
IPYHTOB cilabble OCHOBaHMs JENATCA HA THMMBI MO YCTOMYHMBOCTH,
KOTOpBIE PaCCMOTpEHB! B pasziene 2.

1.2. B ocHOBY NpOEKTHOTO peuleHHs Ha Y4acTKe 3ajeraHHs
cj1abbIX IPYHTOB MOXKET OBITh [OJIOKEH OIMH U3 ABYX NMPHUHUHIIOB!

- ynaneHue cnaboro rpyHTa M 3amMeHa ero WM NpUMeHeHHe
9CTaKax;

- MCITO/Ib30BaHHeE c1aboro rpyHTa B Ka4eCTBE OCHOBaHUA HACHINH
C NpHMEHEHHEM MEpOnpUATHH, obecreunBaoIuUX YCTOHYHBOCTD
OCHOBAHHMA M YCKOPEHHE ero OCaIKH, a TAKXKE NPOYHOCTb AOPOXKHOI
OZIEK/Ibl, COOPYKAaEMOH Ha TAKOM 3eMJITHOM [IOJIOTHE.

1.3. IlpuHLWMN U KOHKPETHOE MPOEKTHOE PELIEHHE 110 KOHCTPYK-
UMK HAacbiNM BBIOMPAIOTCH HAa OCHOBE TEXHUKO-IKOHOMHUYECKOTO
CPaBHEHUS BapHAHTOB C yYETOM:

- KaTeropuy aBTOMOOHIIBHOM JOPOTH ¥ THITA JOPOXKHON OIEKAbI;

- TpeGyeMoii BEICOTHI HACHIITH H KaYeCTBa HMEIOLIErocs Ui ee
OTCBINKH I'PYHTA;

- NPOTHKEHHOCTH YJacTKa CO ClIabbIMHU 'PYHTaMH;



- BHa 1 0COOEHHOCTEH CBOFICTB ClIabbIX MPYHTOB, 3A/IETAIOMINX
Ha y4acTke, M ocoleHHOCTeH crpoeHusa cnaboii Tomuy (MOIHOCTD,
HAJTMYHE MepeciavBaHms, YKJIOHa KPORIH NOACTWIAIOIMX MOPOA H T. /1.);

- YCJIOBHH NPOHU3BOACTBA PaboT, B TOM YHCIE CPOKOB 3aBepIUCHHS
CTPOMTENIBCTBA, KIIMMaTa palioHa, BpeMeHH rofa, B kotopoe OymyT
BBILIOJTHATHCH 3€MIAHBIE paboThl, NaNbHOCTH BO3KM T'PYHTa,
BO3MOXKHOCTEH CTPOHTENBHOI opranu3anni (06ecne4eHHOCTh TPaH-
CIIOPTOM, HAJTHYME CIIELHANBHOro 060pyIOBaHK U T. IN.).

1.4. Ucnonp3oBanue cmaboro rpyHTa BO MHOMMX Cily9asx
CYILIECTBEHHO CHHXXAET CTOMMOCTD H TPYXOEMKOCTh paboT, MOBBILIAET
TEMIIbl CTPOMTEIBCTBA, TO3TOMY OTKA3 OT €TI0 HCIIONB30BAHUA NODKEH
6bITb 060CHOBaH TEXHHKO-IKOHOMHYECKHM aHATM30M C YYETOM
KOHKPETHBIX yc/oBHil. Takol aHamu3 oCyliecTBASETCS HA OCHOBE
MPOTHO30B YCTOMYMBOCTH, KOHEYHOH BENHUMHBI U IJIHTEIBHOCTH
ocafiku caboif TONIIH NPH BO3BEAEHUH HA Hel HachIIH.

1.5. 3eMngHOEe MONOTHO HAa y4yacTKaX cyiabplX rpyHTOB
NPOEKTHPYIOT B BUJie HackineH. TpeboBaHus K rpyHTaM BepXHEH YyacTH
HaceiM (pabouero cinos), a Takxke HeoOXooqUMOe MHHHManbHOE
BO3BBILICHHE HHU3a JOPOKHOH OJEKIAbI Hal pacYeTHBIM YPOBHEM
MOBEPXHOCTHBIX U FPYHTOBBIX BOJ OMpEAEeHbl ACHCTBYIOIMMHA
CHulT2.05.02-85 npumenurensHo k Il Ty MecTHOCTH o XapakTepy
M YCJIOBUSM YBII@KHEHHS.

Tlpumeuanue. IIpy Ha3HaueHHN BBICOTHI HACKINH, COOPYXAcMOH Ha
TOp(AHOM OCHOBaHMH, KPOMe OOLIYHBIX TpeGoBaHMH, CBA3AHHBIX C BOIHO-
TEMJIOBBHIM PEXHMOM H CHET03aHOCHMOCTHIO, HEOOXOUMO YYMTBHIBATH
TpeGoBauns 1.1.9 Hacrosero IToco6us.

HikHIOI0 4acTh HACHINH, PacHoNiaralollyrocs HWXKE YPOBHS
MIOBEPXHOCTH 3EMJIH, CJIe/lyeT YCTPAHBaTh H3 APEHUPYIOLUX IPYHTOB
¢ ko3 uumentom ¢unerpanuu He MeHee 1,0 M/cyr. Ilpn sToM
TOJILMHA CJI0s M3 TAKOrO IPyHTa A0DKHa GBITh Ha 0,3-0,5 M Gonbiue
CyMMapHO# BEeNHYMHBI pacuyeTHOH OCAJKH OCHOBAHHA W MOIHOCTH
yRanseMoro cios (ecii NpUMEHSETCs JaCTHYHOE HIH MNOJIHOe
ynaneHue). TpeGosanus K rpyHTam pabodero cios ¥ cpefiHeil uacTd
Haceiny npuaumatorcd no CHul] 2.03.02-85. Tlpwu sTom npennoure-
HME CJIEAYET OTAABATh MPUMEHEHHUIO ECYaHbIX M KPYNHOOOIOMOYHBIX

FPYHTOB C COAAeP>kaHHeM IIMHUCTO-TIBUIeRaTOH (pakumu o 10%.
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1.6. K 3eMnsHOMY NOJIOTHY, COOPY>KaeMOMY C HCITOJIb30BaHHEM
ciabpIX rPYHTOB B OCHOBaHMM HAachINM, KpoMe obwmux TpeGoBaHui,
H3JI0KEHHBIX B JEHCTBYIOIIMX HOPMATHBHBIX JOKYMEHTaX, NpENbsB-
JIAIOTCA AOMONHUTENBHBIE TPEOOBaHHUA:

- RO/DKHA OBITH MCKJIIOYEHAa BO3MOXKHOCTH BBIAABIHBAHUS
ocTaBisgeMoro cnaboro rpyHra M3-noj HachIIH B mpoliecce ee
BO3BEAECHUSA M OKCIUTyaTaly (obecrneyeHa yCTOHIHBOCT OCHOBAHHS );

- HHTEHCHBHAA 4YacTbh OCaJKH JOJDKHA 3aBEPLIATHCA 10
coopyeHHs MoKpbITHs (0becneueHa cTabHNABLHOCTS, cM. 1. 1.8);

- yrpyrue xoieb6aHHus 3eMIITHOTO MOJIOTHA, BO3HUKAIOLME NPH
HaaWiNH TOP(SHBIX FPYHTOB B OCHOBAHWM HACHINH, HE JOJKHBI
NpEeBBILIATh BENHYUHY, JOIMYCKAEMYIO U1 IPHHATOrO THITA TOKPBITHS.

1.7. Ha Hachinax, B OCHOBaHHH KOTOPBIX OCTaBJIeHbI cnabbie
FPYHTHI, KallHTaIbHBIE NOKPBITHA MOKHO yCTPauUBaTh MOCHE 3aBep-
meHus He MeHee 90 % pacHeTHO#H OCaJKH MiIM NpPY YCJIOBHH, YTO
cpefHAS MHTEHCHBHOCTh OCaJKU 33 MECAL, MpeAIecTBYIOIHA
YCTpOHCTBY MOKPBITHA, HE MpeBblmaeT 2 cM/rof. [{ng ycrtpoiicrea
obseryeHHbIX MOKPBHITHH TpeGyeTca nocTHkeHUe He MeHee 80 %
KOHEUHOU O0CajIki HJIH MHTEHCUBHOCTH ocazku He Gonee 5 cM/roa.

1.8. JIn8 MCKIIOYEHHS HEAOMYyCTHMBIX YNPYrHX KosiebaHui
TOJILIMHA HACBINEH, COOPYXAaeMbIX Ha TOPQSHBIX OCHOBAHHAX, HOKHA
OBITh He MeHee Yka3aHHOH B Tabn. 3.2. [ina Hackineli Ha TOp(psHOM
OCHOBAaHWH, TOJIIHHA KOTOPbIX IO CTaTHYECKOMY pacyeTy MeHee
3HaYeHWH, NpUBeJeHHBIX B Ta0a.3.2, HE06XOAMMO NPOBECTH
J¥HaMHYECKHH pacuer ¢ LeNbIO NPOBEPKH AOIYCTHMOCTH YCKOPEeHHH
kojeGaHHi 3eMJITHOro MOJOTHA MO YCJIOBHAM BHOpPaUHOHHOM
MPOYHOCTH MOKPHITHS. MeTOANKa AMHAMUYECKOTO pacyeTa Hachine
Ha TOp(SAHBIX rPYHTaX H3OXKEHa B NpHIOKeHUU 1 (A).

B cnyuasx, xoraa HEBO3MOXXHO MM HelenecoobpasHo
obecrieunts TpeOyeMyIo TOJUUHY HACHIIH, TOIYCKAeTCd NMpeayc-
MaTpHUBaTh HACHINB MEHbLICH TonmMHbl. IIpH 2TOM Heobxoaumo
BBITOJHUTH NPOBEPOUHBIH pacyeT NOPOXKHON ONEXABI Ha AWHAMH-
4eCKYI0 YCTOHYMBOCTD U NPU HEOOXOAMMOCTH H3MEHUTH (YCUIUTD) B
COOTBETCTBMM C €10 PE3Yy/IBTATaMH KOHCTPYKLIMIO JOPOXKHOM OCXKIbI.

1.9. Tpu pacuere gopoxsoii onexast no OJH 218.046-01
BEJIMMMHY PAcdeTHOIOo 3KBHBAJIEHTHOIO MOAYJsS YNPYTrOCTH Ha
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HOBEPXHOCTH 3€MJITHOTO MOJIOTHA, COOPYKEHHOTO Ha c1a60M IpYHTe,
CJIe/lyeT ONPENENaTh no hopMmye
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tae £, — Momyb ynpyrocTH ciaboro rpyHTa B ero pacieTHoM COCTO~
SHUH TI0] HACHINBIO;

h, — TOMIMHA HACKLIH;

H_ — momBocTs cnaboi Tonmwy;

D — pacueTHblit AnameTp oTneyaTka Kojeca;
E — mMomynb ynpyrocTd rpyHTa HachImy.

1.10. Ha cramnu pa3paGoTki HHXXEHEPHOTO MPOEKTAa KOHCTPYK-
LIMIO 3¢MJIHOTO NOJIOTHA Cl1eyeT 060CHOBBIBATH N03TarHo. Ha cranun
06OCHOBaHMS WHBECTHLMI HENecooOpasHO pacCMaTpUBATh TaKUE
BapHAHTh! KOHCTPYKLMH, Y TOYHEHHE KOTOPBIX Ha CTa/{MH HHKEHEPHOTO
[poeKTa K paboueii JOKyMEHTALMH JaBaiii Obi BO3MOXXHOCTh CHU3UTh
CTPOHTENIbHYIO CTOUMOCTE 6€3 CHIKEHMS YPOBHS HaJieXKHOCTH.

Ha nepBoM 3Tarne BBINEAOT YHaCTKY, U1 KOTOPBIX JajibHeimas
npopaboTka BapHaHTa C HCNOB30BaHHEM C1a60ro rpyHTa B OCHOBAHMH
Heuesnecoobpa3Ha, U Y4acTKH, i€ 3TOT BapHAHT MOXET ObITh
LE1eco00pa3HbIM.

IIpuMeHHTENBHO K MEPBBIM Y4acTKaM MPHHUMAETCS OKOHYa-
TEJIbHOE pelieHHe (3a HCKITIOYEHHEeM 0c000 CIOXKHBIX CITy4aeB, e
yaaneHue cnabbiX TPYHTOB CBA3aHO C NPMMEHEHHEM CHELHMANBHBIX
METOJIOR).

Jlst yqacTKOB, i€ HCTONB30BaHHeE CIA0BIX IPYHTOB NPEACTaB-
AseTcs uenecoobpasHbIM, Ha TIEPBOM 3Tane NPUHNUMAIOT MpeABapH-
TeNbHOE PElIEHHE, KOTOPOE 3aTeM MOMJIECKUT YTOYHEHHIO NpH
pa3spaboTke paboyeif moKyMeHTauud. B 0co6o CIOXKHBIX ciyyasx
MOryT OBITh IPEXYCMOTPEHB CrieLMaTbHbIe 0GCIEI0BAHMS H OTIBITHBIE
paboTHI A1 OKOHYATEILHOrO 060CHOBAHHS.

1.11. Jina o6ocHoBaHMs BBIGOpA KOHCTPYKLHMH 3€MISHOTO
TNONIOTHA MPOEKT AOJDKEH CONEPIKATh:



- MaTepHaIbl HOAPOGHOIro HHXKEHEPHO-reoNormyeckoro obcre-
JIOBaHUA IPYHTOBOM TOJIIIM HA Y4aCTKaX 3a/eraHus ciabpIX rpyHTOB,
BKJIFOYas JaHHBIE 110 MOIHOCTH OTIENBHBIX CIIOEB H PaCHOIOKEHHIO
X B IUIaHe U 10 NTyOHHE, a Takoke AaHHbIE N0 PACYETHHIM 3HAYSHUAM
(hu3NKO-MEeXaHHYECKHX XapaKTEePUCTHK IPYHTOB 3THX CJIOEB,
MOJIOXKEHHIO YPOBHA I'PYHTOBBIX BOJ U T. I1.;

- MCXOJHbIE JaHHBIE MO NPOEKTHPYEMOH HachiNM (BbiCOTA M
IpyTrHe reOMeTPHYECKHE TapaMeTphl, a TakXKe CBOHCTBA IPyHTOB,
YKJIabIBAEMBIX B HACBIb), pACUETHBIE YCIOBHS ABMXKEHHS H JAHHBIE
N0 OCOBEHHOCTAM YCITOBHIA 3KCTUTyaTalHH;

- pe3yNbTaThl MH)XEHEPHBIX pacyeToB, 00OCHOBBIBAIOLLME
IPUHATYIO KOHCTPYKUHIO;

- YKa3aHM{ MO MOPANKY COOPYXKEHHS 3alpOeKTHPOBaHHOMN
KOHCTPYKLHH.

1.12. O6meM, cocTaB U METOAIBI NOTYYEHUA JAHHBIX, HEOOX0aH-
MBIX 711 060CHOBaHUA KOHCTPYKLHMH 3€MJITHOTO NOJIOTHA, TaK )K€ KaK
M METOZIb! PacyeTOB, 3aBUCAT OT CTAJHH NPOEKTHpOBaHHUS. PexomeH-
JatuH 110 MHKEHEPHO-TEONIOTHYECKOMY 00CIeIOBaHHIO YYACTKOB, HA
KOTOpBIX 3a7eraiT ciiabble rpyHTHl, a TaKXKe MO0 pacdery H
KOHCTPYHPOBAHHIO 3€MJISHOTO NOJIOTHA Ha 3THX Y4aCTKaX H3NOXEHb!
B pasnenax 2-4 Hactosmero [TocoGus.

3eMIsHOE MONOTHO Ha YYacTKe 3aJieraHMs clnabbiX rpyH OB B
ob1ueM ciryyae MpoeKTHPYIOT B CIEAYIOWEM NOPsKe:

- Ha OCHOBE Pe3y/IBTATOB MHXKEHEPHO-reonornueckux obcie-
JIOBaHWH HaMEYarOT PacYeTHBIC YIAaCTKH U YCTAHABINUBAIOT PaCYETHbIE
napaMeTphl c1a60# TOJIIHM H XapaKTEPHCTHK CJ1araloljuX ee rpyHTOB;

- YCTaHaBIHBAIOT MUHUMAIBHO NOMYCTUMYIO BLICOTY HACHINU
Ha JJaHHOM Y4acTke, pYKOBOACTBYACH YCIOBHAMH BOZHO-TEILIOBOTO
peXHuMa, CHEro3aHOCHMOCTH M UCKIIIOYEHHUS YNPYTux KojeGaHui
(cMm. 1. 1.9);

- C y4eTOM MHHHMANIBHO AOITYCTUMOH BBICOTH! HAHOCAT KPacHYIO
JIMHHIO, YCTaHABIMBAIOT PACHETHYIO BBICOTY HACHINH HA Pas/MYHbIX
fionepeyHUKax ¥ HaMEUaloT pacueTHbIE NONEPEHHUKH;

- ONpeJeNAloT PacueTOM BEJMYMHY OCAJKH Ha pacue™HbiX
nionepeyHHKax;

- POBEPAOT YCTOHUMBOCTD OCHOBAHHS! HA PaCUETHBIX MONEPEHHMKAX;
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- IPOrHO3KPYIOT UTHTENBHOCTD 3aBEPLICHHS OCAIKH;

- HaMe4aloT BapHaHTHl KOHCTPYKTHBHO-TEXHOJOIMIECKUX
pelueHuit, 06eCreynBAIOLIMX B CTyYae HEOOXOANMOCTH MOBBILICHHE
YCTOHYHMBOCTH, YCKOPEHHE OCAKH WM CHIKCHHE €€ BEJJHUMHBI;

- BBHIMOJIHAIOT pacyeTsl MO 3THM BapHaHTaM M BHIOHpAIOT
ONTHMAJIbHBIH;

- Jal0T peKOMEHIAIMH 10 HanboJee palMoHaIbHOH TEXHOIOTHH,
MEXaHU3alMH U OpraHu3aluH paboT;

- BBIMOJHAIOT HaONMIOOeHHs B NPOLECCE CTPOUTENLCTBA U (B
ciiydae He0OXOMMMOCTH) BHOCAT KOPPEKTHBBHI B PacyeThl N0 (aKTh-
YeCKUM [JaHHBIM C LeJbIO YTOYHEHHS 00bEeMOB 3eMIISHBIX pabor,
peKrMa BO3BEIEHH HAChINH, CPOKOB YCTPOHCTBA JOPOXKHOM OZI€K bl
T I

1.13. B uensax onTHMH3alMK TPOEKTHBIX PEIIEHUH U mpoLecca
HH)XE€HEPHO-TeONOrHYeCKUX U3bICKaHUH MocieHHe HeOOXOMHMO
CTPEMHTBCS OPraHH30BaTh B TECHOM YBA3KE C MPOEKTHPOBAHUEM KaK
€IMHBIH KOMIUIEKCHBIH npolecc.

Cocmag pabom npu unousudyanbHoOM NPOEKMUPOSAHUU

1.14. B cootBerctBuu co CHull 2.05.02-85 npu npoekru-
PpOBaHHH 3€MJITHOTO II0JIOTHA Ha y4acTKaXx 3ajleraHus CJ1abbiX rPyHTOB
MOTYT NPHMEHATBCA HHAMBHIYaJIbHEIE PEHIEHHU, 3 TAIOKE HHAMBHAY-
ajnpHas NPUBS3KA TUIOBBLIX PEIIEHUH MPH COOTBETCTBYIOLIMX
0060CHOBaHMAX.

HNuauBuayanbHOE MPOSKTHPOBAHHE 3€MJISHOTO MOJIOTHA
aBTOMOOMIIBHBIX HOPOT Ha CJ1a0bIX 'PYHTaX NPeAyCMaTpPHUBAET:

1) Ha3HaYeHHEe TeOMETPHIECKIX TAPaAMETPOB HACHITIH C YHETOM
obecrieueHus e€ yCTOWYHMBOCTH M MCKIIOHEHHS HELOIyCTHMBIX
BEPTHKAJILHBIX AeOpMaLIiii 0 BEIMYHHE U MFHTEHCHBHOCTH B Cllyyae
TIOJIHOTO WJIH YaCTHYHOFO COXpaHEHHs C/1a06bIX IPYHTOR B OCHOBAdHH;

2) Ha3sHayeHMe JOMONHHUTEIBHBIX MEPONpHATHH qis obecne-
YEHHS STHX YCIOBHH U IIPUHATHE COOTBETCTBYIOIIHMX TEXHOJNIOTHYECKUX
PETIaMEHTOB.

1.15. Jlna npuHATHA peLIeHHH MO KOHCTPYKLHMH HachIIH Ha
cnaboM OCHOBaHHH HeOOXOIMMO MpPOBEJECHHE MHXKEHEPHBIX H3biC-
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KaHHii [0 CTelanbHON NporpaMme, B IPoLiecce KOTOPOro OCyIIECTB-
JIAIOTCA:

- PFEOTEXHUYECKas OLIEHKa CBOMCTB rpyHTOB Cl1aboi TOMIH;

- onpezieNieHue THIA ci1aboro OCHOBAHMSA 110 YCTOWYHBOCTH;

- BBIAEJIEHHE PACUETHBIX MOMEPEYHHUKOB MO BCEMY YHACTKy Ha
cnaboM OCHOBaHUH;

- YTOYHEHHE BBbIACIICHHBIX B TOJEBBIX YCIOBUAX TPaHHUL
pasnMuHbIX cJI0€B cnaboii TonmM mo pesyabraraM siabopaTopHoro
ornpenesieH|s UX (TPYHTOB) COCTaBa M COCTOSHHS,

- NMPEABAapHTENIbHOE 060CHOBaHHE HEOOXOMUMOCTH yHaleHHS
WK COXpaHEHHs cNabbIX PPYHTOB B OCHOBAaHHH HACKIIH;

- POTHO3 OCA/IKU HACHINH (KOHEYHOH U BO BPEMEHH);

- BBIMO/IHEHHE pacyéTa THHAMHYECKOH YCTORYHBOCTH HAChITH
Ha TOpGSHOM OCHOBaHHM;

- HA3HAYEHME JOTIOJHUTEIbHBIX MEPONPHATHH U1 oOecrieueH s
YCTOWYHBOCTH HACHITTH U YCKOPEHHUSA €€ 0CaJKH.

Obocrosanue npoexmuvix peutenuti

1.16. MuauBuyansHOE NPOEKTHPOBAHHE HAChINEH aBTOMOOHIb-
HBIX JOPOT NOKHO MPOU3BOAMTBLCS Ha OCHOBAaHHMM aHANM3a NaHHBIX
HMHKXCHEPHBIX H3bICKaHHH, BBITIOMHAEMBIX 110 CTIELMabHOM Nporpam-
me. OHAM H3 OCHOBHBIX TAlOB HHXXEHEPHbIX M3BICKaHUI ABJIAIOTCS
HHXEHEPHO-TE€0JIOTHYeCKHE U3BICKaHHUA, B pe3ybTare KOTOPhIX
JonkHa Opiia nosyvena uHgopMauus, HeobxoauMas A 060CHOBa-
HHUA NOJOXEHHUS Tpacchl, Ha3HAYeHUS KOHCTPYKLMH 3eMJISHOTO
MO0JIOTHA, AOTIONTHUTENbHBIX MEPOTPUATHH ANg obecnedyeHUs
YCTOHYHBOCTH HACBIITH H HCKJTIOYEHUs HEIOITy CTUMOH N0 BEJIMYUHE U
WHTEHCHUBHOCTH OCaAKH W A pa3pabOTKH TEXHOJIOrHYECKUX
pernamenToB. [IpH 060CHOBaHHH NMPOEKTHOTO PEIICHHUS U TEXHONO-
FHYECKHMX PETIaMEHTOB HEOOXOMMMO YUYHTHIBATL PEabHBIE YCII0BHA
cTpoutenbeTBa (TpebyeMble CPOKH H BpeMs roja CTPOHTENLCTBA,
BO3MOXXHOCTH o0ecrieyeHus COOTBETCTBYIOLIEH TEXHHKOHM, OIBIT
NpOBeJeHHs TeX WIH HHBIX pabOT CTPOUTENILHOM OpraHu3alyed 1 1p.).

O6beM, COCTaB ¥ METOABI NOTYYCHHS JAHHBIX, HEOOXOMMMBIX
V12 060CHOBaHMA KOHCTPYKLHH 3€MIISHOTO MOO0THA, TaK Xe, Kak H
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BHIGOP METOZOB PacdeTOB, 3aBHCAT OT CTaJHH NMPOECKTHPOBAHHs
(cM. pasgen 2).

1.17. 3emMisaHOE NONOTHO HA y4acTKe 3aeraHus cabbIx IPYHTOR
NPOEKTHPYIOT B CIEAYIOLIEM NOPAAKE:

- ONpPEJEeNAIOT BEIHYHHY KOHEHYHOW OCaJKH HACHLINU NpH
HCHOJIb30BaHHH CJIa0bIX FPYHTOB B OCHOBAHHH,

- NPOBEPAIOT YCTOMYHUBOCTD C1a6Oro OCHOBaHH;

- MPOTHO3HPYIOT AIUTENBHOCTD 3aBEPLICHUA OCaIKH HACHINH;

- B ciiydyae HeOoOXOAMMOCTHM HaMe4alOT W PacCUHTBIBAIOT
BApUAHThI KOHCTPYKTHBHO-TEXHOJNIOTHYECKHX pellleHuH, obecme-
YHBAIOIHX MOBBIMIEHHE YCTOWYMBOCTH, YCKOPEHHE OCAAKH HIH
CHI)KCHHE €€ BETUUMHBL;

- BBIOHpAIOT HauboJsiee ONTHMAJIbHBI BAPHAHT KOHCTPYKLMH
HAcCBITICH M BAPHAHT YYacTKa Tpacchl Ha c11aboM OCHOBaHHH;

- Q0T PeKOMEHALMH 110 Hanboee palHOHaIbHOM TEXHOMOIHH,
MeXaHH3aLUM ¥ OpraHu3aluy pabor.

1.18. Ina Bbi6Opa KOHCTPYKUHH 3EMJISHOTO IMOJOTHA MPOEKT
JIOJKEH COIEPXKATh:

- MaTepHabl NoJpoGHOro MHKEHEPHO-TeoNOrHYeCKOro
obcnenoBaHys IPYHTOBOM TONIINM Ha y4acTKax 3ajeraHus ciabbix
TPYHTOB, BKJIKOYas JaHHbIE 110: a) MOLHOCTH H PACIIONOKEHHIO HX B
T1aHe, 6) MOLIHOCTH CJIOEB H 3HAYEHHAM (PU3HKO-MEXaHHUYECKHX
XapaKTEePHCTHK FPYHTOB, B) HOJIOXCHHIO YPOBHA TPYHTOBLIX BOJ;

- MCXOJHbIe JaHHbIE 110 MPOEKTHPYEMOH HACHIMH: a) BBICOTA H
JIpyrue ee reoMeTpUuecKHe mapaMmerpbl, 6) cBOWCTBa rpyHTOB,
YKJaAblBa€MBIX B HACHIMb, B) PaCYETHbIC YCIOBUA ABHIKEHHS
TPAHCIIOPTa,;

- pe3yNbTaThl HHXCHEPHBIX PacyeToB, 00OCHOBBIBAIOLIHE
TIPHHATYIO KOHCTPYKLIHIO HACBINIH;

- YKa3aHUA 1O NOPAIAKY COOPYKEHHS 3alpOeKTHPOBAHHOM
HAaCBINH M OCYLIECTBJISHHIO AOTIOIHATENBHBIX MEPOTIIPUATHIA.

OxoHYaTeTBHO KOHCTPYKLMS 3€MJISTHOTO MOJIOTHA Ha yJacTKax
pacnpocTpaHeHMs cabbIX IPYHTOB HOMKHA IPUHHMATECA HAa OCHOBE
TEXHHUKO-3KOHOMHYECKMX PacieToB albTepHaTHBHBIX BApHAaHTOB.
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2. OcoGeHHOCTH HHXKEHEPHO-Te0JOrHYeCKHX H3bICKARMMN
HIPH OPOCKTHPOBAHHE ABTOMOGHIBLHLIX AOpOr
HA y9aCTKaX 3aJIeraHAs c/IabbiX rPYHTOB

2.1. 3a ocHoBy npH ¢opMHpPOBaHMH 061Uero Moaxoxa K
NPOM3BONCTBY, COCTaBy N 00beMy pabOT WHXXECHEPHBIX M3BICKaHWH
aBTOMOGHIIBHBIX IOPOT Ha CIIa0bIX FPYHTAX clieAyeT Opath MONIOKEHUSA
W peKOMEHAALMH W3 HOpMaTUBHBIX JokyMeHToB: CHMIT 2.05.02-85 1
CHpnlI1 11-02-96, a taroxe Csona Ilpasun CIT 11-105-97.

2.2. HXeHepHO-TeONIOTHYECKME M3bICKAHUA HAa Y4acTKax
cnabplX OCHOBAHHH NOJIXKHBI BHIMOJNHATHCA MO CHELHanbHOM
nporpaMme, OTPa)KEHHOH B TexXHHueckoM 3agaHuu. Ilporpamma u
TeXHHYECKOe 3aJaHue pa3pabaThiBalOTCA COBMECTHO MPOEKTHOM M
U3BICKATEIBCKOH OpraHu3auMaMH. Marepuansl, NOJNy4YEeHHbIE B
pesyJibTaTe M3bICKaHHH, B o0lieM cnyuae HOJDKHBI oOecrnedyuBaTh
BO3MOXHOCTB!

- KOJTM4ECTBEHHOH ONEHKH YCTOHYMBOCTH OCHOBaHUS,;

- IPOTHO3a BEJIMYMHbI M UTUTENBHOCTH OCaJKH OCHOBaHMA,
00yCNOBJICHHOM NPOLECCOM KOHCOIMAAIIHH.

B uenoM 3TH mMaTepHaibl JO/DKHBI MO3BOJIATH OLIEHUBATh
BO3MOXHOCTb H 1e71eco06pa3HOCTh MCTIONb30BaHUs caboi Tomuy B
Ka4eCTBE OCHOBAHHUSA HACBIIH.

B npouecce BeimonueHus HU3BICKaHHI MporpaMMa MOXeT
KOPPEKTHPOBAaTbCs MPOEKTHOH OpraHM3amMell No Mepe NoMydYeHHs
peaybHBIX AaHHBIX.

B npoektHOl nokyMeHTanMu HeoOXooUMO MpexycMaTpHBaTh
paboTB! MO reO0TeXHHYECKOMY KOHTPOJIO IIOBEICHHS HaChIneil Ha
y4acTKax c1absIX OCHOBaHHI B TPOLIECCE CTPOHTENBCTBA H ITOCIIE €10
OKOHYaHHA (B T€YEHHE rapaHTHIHOIO CpoKa).

2.3. B cocTaB HMHXEHEPHO-T€ONOTHIECKUX M3BICKAaHHH B
PaccMaTpHUBaEMBbIX YCIOBUAX MOTYT BXOIHUTD ClIEIYIOLIHEe BUABI paboT:

- cbop, aHanu3 U 06obOUICHHE MaTePHanoB M3bICKAHHH H
HCCeJOBaHMM MPOLIUIBIX JIET;

- noly4eHue U JelnpHpOBaHHE MATEPHAIOB 43POKOC-
MHYECKHX ChEMOK;
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- PEKOTHOCUMPOBOYHOE O6CeI0BaHKE, BIIIOYAs a3pOBH3yalb-
HbI€ H MapLIPyTHbIE HaG/IrOAEeHN;

- MPOXOJKA FOPHBIX BbIpabOTOK;

- reo3uUECKHEe HCCIIEKOBAHHS TEPPUTOPHH;

- TIOJIEBBIE HCCIIEIOBAHUA [PYHTOB;

- THAPOTeoJIOru4ecke UcClle/I0BaHMUS;

- CTaMOHapHble HaOMIOMEeH!S;

- nabopaTopHbie NCCJIEROBaHHA IPYHTOB ¥ BOJBI;

- COCTaBJIEHHE MPOrHO3a BOSMOXHBIX U3MEHEHHH HHPKEHEPHO-
reoJIOrHYeCcKUX yCIIOBHH;

- KamepaJibHas 06paboTKa MaTepHaoB;

- COCTaBJIEHHE TEXHHYECKOrO OT4YeTa (3aKIIOUEHHA).

2.4. IIpu cbope, ananuze u 06obugenuu Mamepuanos W3bICKaHHi
MPOULIBIX JIET 0c000€ BHUMaHAE HEOOXOAMMO YAENATh U3Yy4eHHIO
HCTOPHH FeONOrM4ecKoro pa3BUTHA TEPPHTOPHH B YETBEPTHYHBIH
nepuon. CrnexyeT npuBiekaTs JaHHbIE MO paioHaM-aHaliOraM.
Heobxomumo 0600iaTe CBEIEHHS O TEXHON€HHOM BO3JECHCTBHH,
BBI3bIBAIOLIEM TIOBBILICHHE YPOBHA IPYHTOBBIX BOJ M 3a00/1auHBaHue
TEPPHUTOPHH CTPOUTENBCTBA.

B npoyecce mapupymnuvix nabaodenuii ocoboe BHUMaHHe
ClefyeT yaeaATh Pa3sBUTHIO OTIOXKEHHIH 6OJOTHOro, 03epHOro,
JIAryHHOTO, aJUTIOBHATILHO-CTAPHYHOIO M CMELIAHHOIO reHe3Hca.

Paznuunvie memooul ceopuzuveckux uccae008anuii JOMKHB
UCTIO/B30BATLCA B MAKCUMAIIBHO OONBIIOM 0ObeMe T HeCIIeOBaHUA
pacnpocTpaHeHHs ¥ MOIIHOCTH C1abbIX MPYHTOB, a Takxke pernbeda
TIOBEPXHOCTH IOACTUIAIOILUX MPOYHBIX IPYHTOB.

leodusnueckne MeToqbl UccleNOBaHHN pacCMOTPEHBI B
npunoxenuun 2(b).

CmayuonapHvie HaOMOOeHUA 32 W3MEHEHHEM CBOHCTB C1abbixX
FPYHTOB B NpOLIECCE YIUIOTHEHHS MOX HArpy3kod OT Beca HacChIH
OPraHH3YIOTCA B Cllydae MX HEOOXOMUMOCTH (TIPH NpeBapUTEIbHOM
000CHOBaHNM B iporpaMmme pabor).

Kamepanvnas obpabomka MaTepHanoB U3bICKAaHUH IOJKHA
NIPOM3BOIMTECA KaK B MEPHOJ IPOBEICHHUS MOJIEBBIX paboT ¢ 1enbio
CBOEBPEMEHHONH KOPPEKTHPOBKHM METOAWK HCCIEeJOBaHWMA, Tak M B
3aKTIOYHTEIIbHBIM NIEPHOJ C LENbIO NPUHATHS PELIEHHS O MOJTy4eHHH
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Bceil HeoGxoauMoOl HMHpopManuu o ToNWeE clabbBIX TPYHTOB B
OCHOBaHHH MPOEKTHPYEMOii HACBITH.

2.5. Hpu npoxooke 20pHbIX 66IpA6OMOK CIEAYET NMPUMEHATH
HauboJIee JIerkylo TEXHHKY C OBBILIEHHOM NpoxoaAuMocThio. Bypenne
CKBXXHUH PEKOMEHIYETCS OCYLUECTBIATh MajoraGapuTHBIMH, JIETKO
MepeHOCHMBIMH OypOBBIMH YCTaHOBKAMH C UCIIOIb30BaHHEM INPH
HeoOxoauMocTH obcagHbix Tpy6. O16op mpob cnabbix rpyHTOB A
n1abopaTopHOro onpefeneHus (pU3HUECKUX CBOHCTB ClieAyeT
MPOU3BOMTH BPY4HYIO, K TIPHMEpY, C MOMOILbIO TopdsHoro Gypa.
MOHOIUTH Afg 1a00paTOPHBIX MCHBITAHUN AedOPMALMOHHBIX H
MPOYHOCTHBIX CBOMCTB CIJIa0BIX IPYHTOB ClIEAYyeT OTOUpaTh Crelnab-
HBIMH IPYHTOHOCaMH. [{s COXpaHEHHS NMPHPOJHOLO CJIOKEHHS
MOHOJIUTOB HEOOXOAHMO MPOXOAUTh WYpdbl U OTOUpATh UX B
MeTaUINYECKUE 0OOMMBI C )KECTKHUMH CTEHKAaMH.

CoBpeMeHHbIE BHIbI OYPOBBIX CTaHKOB, FPYHTOHOCOB, OCHOBHOE
obopynoBaHHe # IPHOOPBI 1A MONEBBIX H J1a60PATOPHBIX HCTIBITAHMH
c1a0bIX TPYHTOB NpUBELECHBI B puiioxkeHnu 2(b).

JIns moyeBBIX MCCNIENOBaHMii CiabblX FPYHTOB OCHOBHBIMHM
BHZIaMH HCITBITAHUH ClieyeT paccMaTpUBaTh 30HAMPOBAHUE KOHYCHBIM
HAKOHEYHHKOM U BpalllaTe/IbHbIN Cpe3, KaK JOMOTHATENbHbIC K HHM —
IITaMIIOBEIE U IPECCHOMETPHUECKHE HCTIBITAaHHUA.

2.6. OGBEMBI IEPEUHCIIEHHBIX BBILIE BUAOB paboT HHXKEHEPHO-
reONOrHYecKUX M3bICKAHHIA aBTOMOOHIBHBIX AOPOr Ha ydacTkax
cnabbiX TPYHTOB 3aBHCAT OT CTaJMH MPOEKTHPOBaHHUA.

Huorcenepro-zeonozuyeckue usblckanus Ons cmaouu
060CHOBAHUA UHGECMUYUT

2.7. COop naHHBIX O HajJW4WH C1abbIX TPYHTOB, X 0COOEH-
HOCTAX, paclpOCTPaHEHHH U CBOHCTBAX PEKOMEHAYETCS OCYILECTBIIATh
Ha OCHOBE 00001IECHHUS IMEIOIHXCS MATEPHAIOB W3BICKaHHH MPOILTLIX
JIET ¥ C YYETOM OMBITA CTPOMTENECTBA B JaHHOM peruoue. IIpu atom
HCTIONB3YIOTCS AaHHblE a9podoTOCHEMKH H KOCMHYeCKoH ChEMKH. Ilpu
HeJ0CTaTOUHOH HHOpMAaUMK O pacHpOCTpPaHEHHH, FE€HE3HCE,
MOIIHOCTH, COCTaBe, COCTOSHUM M CBOHCTBaX IpYHTOB, a TaKke
FHAPOreoJIorH4eCKUX U reoMOpQIONOrHuecKHX YCIOBHAX HCCeXyeMOH
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TEPPHTOPHUH, pebede MOBEPXHOCTH MHHEPAIBHOTO /IHA HA3HAYAKOTCH
PEKOrHOCLIUPOBOYHBIE H3BICKAHHS.

2.8. OcHosHble BHIBI paboT, KOTOpBIE MOTYT OBITH NPEXYCMOT-
PeHbI Ha 3TOM 3Tarie pa3paboTKHU POEKTa, CACYIOINHE: MHXKEHEPHO-
FeoJIOrM4ecKas CheMKa Ha YYacTKax CabbIX FPYHTOB, MApLIPYTHbIE
Halmotenus, reodusuueckre MccieJ0BaHUs, BHIOOPOYHOE 30HAHPO-
BOYHOE OypeHHe CKBXXHH ¢ 0TOOPOM Mpo6 rPYHTOB.

Macurabbl MEDKEHEPHO-T€0JIOTHYECKON CheMKH PEKOMEHAYHOT-
cs B npeaenax 1:10000 — 1:5000.

B xauecTBe OCHOBHBIX METOZIOB r€OM3HYECKHX HCCIIENOBaHHH
PEKOMEHIYIOTCS HIEKTPOpa3Be/Ka H CeHCMOaKyCTHYeCKOe podHIn-
pOBaHHe, FeOpaXHONIOKALIHA.

CkBaxXHHB! ciemyeT OypHTb 10 ceTke oT S0x50 M B 3aBHCHMOCTH
OT pa3MepoB TEpPHTOPHH 0OCNeIoBaHHA M C y4eTOM JaHHBIX a3po-
(dorocreMKH Ha yqacTkax 1o 150 M B KasKIIyo CTOPOHY OT OCH TPacChl.

ITpu npoxoake 30HAMPOBOYHBIX CKBAXHH CieAyeT oTOHparh
npo6s1 rpyHTOB Yepe3 0,5-1,0 M o ry6uHe cnaboii Tommy.

BypeHHio 10JDKHO NPeAIECTBOBATh CTATHYECKOE 30HAHPOBaHHE
TOJILUM.

Cobuparorcs MaTepuaisl O THIPOIOTHYECKOM pexxume cnaboii
TOJIH.

2.9. CocTaB u COfiepKaHHE OTYETA 1O pe3yNbraTaM JaHHOTO
3Tana M3bIcKaHuH nomxkHbl coorBeTcTBoBars CIT 11-105-97.

Kpome Toro, B oTuéTe 10MmKHa OBITh NaHa chaeRyomas uadop-
Malys, a TaKXKe PEKOMEHALMH U PELICHUS:

- JaHHBIE O penbede, FeONOTUH U THAPOTEOIOTMH MECTHOCTH
(B ciyuae CIOXHOCTE#H — JIOKaNbHBIX Y4aCTKOB);

- TIapaMeTphl 3aJICTAHUA H XapaKTEPUCTHKHM Pa3sHOBHMAHOCTEH
cnabeIX IpYHTOB, BKJIIOYas MOKa3aTelnH UX (HU3HYECKHUX CBOWHCTB
(onpeneneHHBIX B MONEBBLIX HIH B NaGOPaTOPHBIX YCAOBUAX) H
TI0Ka3aTe/Ii MEXaHHYECKHMX CBOHCTB (OTpeeNieHHBIX N0 KilaccuuKa-
UHMOHHEIM Ta0bnunam);

- uH(hOpMAaLMA O IOACTHIAIOIMX TOJILILY FPYHTAX;

- MpeBapUTEeNBHOE 3aKIIOYEHHE O LEeJecOO0pasHOCTH HIH
Helleecoo6pa3HocTH NMPOpaboTKH BAPHAHTOB PacONOKEeHH TPACCHl
Ha y4JacTKax pacHpoCTPaHEeHHs CabbiX IPyHTOB;
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- PeKOMEHJAalHH 1o Haubosiee palMOHAIBHOMY NEPECEYEHHIO
Y4aCTKOB 3ajieraHHa ciabbIX rpyHTOB;

- XapakTep BO3MOXHBIX M3MCHEHHH COCTaBa U COCTOSAHMS
CBOHCTB I'DYHTOB;

- TEHICHIMA H3MEHEHHS OTICNbHBIX (PAKTOPOB MHXKEHEPHO-
re0IOrHYECKHX YCIIOBMIA;

- 3344 Aa/IbHEHILEro H3y4YeHHs cnaboii TommH.

Huoscenepro-zeonocuyecxkue usblCkanus Ons paspabomxu
UHIICEHEPHO20 npoexma

2.10. B cocTaB MHXEHEPHO-T€ONOrMYECKUX H3bICKaHUH Mis
pa3paboTKH NPOEKTa BXOAAT BCe BUIbI paboT, Nepeurc/ieHHbIe B 1.2.3.

CocTaB u o6beM H3bICKaTEeNbCKUX paboT RokeH OBITH
JOCTaTOYHBIM AJ11 BbIAEJNCHUA B IUIAHE H N0 I1yOMHE MHXKEHEPHO-
reojioruyeckux anemenToB no I'OCT 20522-96 ¢ onpenenenueM
HOPMAaTHBHbIX H PaCYeTHRIX 3HAYEeHHH ITOKa3aTeneii CROHCTB IpyHTOB,
B TOM YHCJIE IPOYHOCTHBIX H Ae(POPMALIMOHHBIX XapPaKTePHCTHK; /s
YCTAHOBJIEHUS MHPOTEONIOrHYecKUX MapaMeTpoB, mokasareneH
MHTEHCUBHOCTH Pa3BHUTHA FEOJIOTHYECKHX MPOLIECCOB, a TaKxkKe
arpecCHBHOCTH MOA3EMHbIX BOJ.

2.11. Macmrabbl HH>KEHEPHO-TEOJIOTHYECKOH CheMKH PEKOMEH-
aytores B npenenax 1:10000-1:2000. ITpu coorBeTcTBYIOLIEM
060CHOBaHHM B IpOrpamMMe H3BICKaHHi MoXeT GbITh BhIGpaH MaciTad
1:1000 u MeHee.

2.12. l'eodm3nueckue uccnenoBanus c1aboil TomuM KOMKHBI
JOTONHATE PaHee NMOoNy4YeHHYH0 HHPOPMALIHIO B NPOLIECCE PEKOTHOCLIH-
POBOYHOro 06Ce0BaHHA C LIebl0 YTOYHEHHS HEOXHOPOAHOCTH €€
CTpOEHHMs, HAaNpaBJIEHUs U CKOPOCTH JBH)KEHHS TPYHTOBBIX BOJ,
H3MEHYHBOCTH XapaKTEPUCTHK (H3HKO-MEXaHHYECKHX CBOWCTB
cnabbiX IPyHTOB.

2.13. BypeHHe 30HAMPOBOYHBIX CKBAXHH JOJDKHO OCYIIECT-
BJIATHCA HA KOHKYPHPYIOLIMX BapHAHTaX TPACChl, TION0XeHHE KOTOPBIX
YTOYHSETCA 1O pe3yJbTaTaM PeKOrHOCLMPOBOYHOIO 00C/IeNOBaHHA
TEPPUTOPHH CTPOHTENBCTBRA.
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Cnenyer ornaBaTh NpeANoOYTEHHE MEXaHHYECKOMY OypeHHIo ¢
HENpephIBHBIM 0TOOPOM 06pa3sIioB C HEHApyLIEHHO#H (AHaMETPOM He
meHee 100 MM) M ¢ HapyleHHOH CTpykTypoil. Paccrosnue Mexay
CKB)KHHAMH T10 OCH TPACChl AOJKHO OBITh 25-50 M B 3aBUCHMOCTH OT
ocobenHocTell crpoeHns ciaaboit Tonmu. llupuaa nomocel o6cne-
JnoBaHHMA JoibkHA ObiTh He MeHee 200 M. ITpuuem yepes 200 m
MONepeYHHKH CYMTAIOTCS OCHOBHBIMH M Ha HUX CJIENYET MPOXOAUTH
Mo 5-7 CKBaXHH, MEXAY HUMH NMONEPEYHUKH CYHTAIOTCA NMPOMEXKY-
TOYHBIMH W Ha HUX JOITyCTUMO NMPOXOAHTH 1o 3 ckBakuHbl. OTOOp
npo6 rpyHTta JokeH nposoauThes depes 0,5-1,0 M, HO He MeHee
3 npo6 M3 KaXHoro xapakTepHoro cnosa. bypenue momkHO BBINON-
HATBCS Ha MOJIHYIO MOIIHOCTh CJIaOBIX FPYHTOB C 3anTyONieHueM B
noAcTHIIaoNHe (IPOYHbIe) rPyHTH Ha 1,5-2,0 M.

2.14. Ecnu obcnenyeMas cnabast TONMLA HMEeT HE3HAYHUTEbHYIO
MONIHOCTh HJIM SKOHOMHYECKH HelleslecooOpa3Ho HCIMOob30BaHue
MeXaHU4Yeckux OypOoBbTX CTAHKOB, TO 3akiafpBatorcs mrypdsl. lypdst
KOTIAlOT Ha BCEX XapaKTepHBIX MecTax penbeda. Mx obuiee kommuecTso
JomKHO OBITE He MeHee S Ha 1 kM Tpacchl. lypder pasmepom (1x1,5x2 m)
3aKi1a/IbIBArOT Ha pacctosHuK 10-15 M ot ocu noporu. Ipu Heobxo-
JUMOCTH Ul YTOUHEHUS MECT H3MEHEHHS MOYBEHHO-TPYHTOBBIX
YCJIOBHI Mex Iy LypdaMy 3aK1afAbIBAIOT NPUKOINKH.

B ruaporeonoruyeckue MCCIelOBaHHA AOJDKHBI OBITH
BKJIIOYEHB! ONMBITHO-(GWIBTPAlIMOHHbIE paboThl B COOTBETCTBUH C
I'OCT 23278-78.

2.15. Habmionenus 3a U3MEHEHMSMHM CBOWCTB IPYHTOB B
TpoLiecce WX IPEBAPUTENBHOTO YIUIOTHEHHS WITH (M) OCYIIECTBIICHHS
MEJIHOPAaTHUBHBIX MEpPONPUATHI NOJDKHBI TIPOBOAMTECS B COCTaBe,
o6réMe u metopaMu pabot B coorBercTBUM ¢ CII 11-105-97 u
000CHOBaHHBIMH B NIPOrpaMMe HHKEHEPHBIX H3bICKaHHI.

CrauuoHapHbie HaONMONEHNS, TIPEAYCMOTPEHHBIE B TEXHHUYEC-
KOM 3a/1aHWH, CJIEAYET BBIMOIHATh B XapaKTEPHBIX MECTaX H Ha
crneuuanbHO 060pyROBaHHBIX NOCTaX HabnonaTenbHOH ceTu, 4acTh
U3 KOTOPBIX PEKOMEHAYETCH HCMOJB30BaTh JUIs HabnloneHui B
Npoliecce CTPOHTENECTBA M NOCJIE €M0 3aBEPIIECHUS.

2.16. Coctas 1 00beM MOJIEBBIX HCCICAOBaHU# CnabbiX rPyHTOB
Ha 3TOif CTaJIUM U3bICKaHKHi OJKEH 00€CHeYHTh YTOUHEHHE KOHTYPOB
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pacnpocTpaHeHHs pa3iMYHBIX Pa3HOBMAHOCTeH ciabbIX IpyHTOB,
MOIIHOCTH BbIJEJIEHHBIX MHXXEHEPHO-TeOJIOrHUECKHUX 3JIEMEHTOB,
rokasareneit HH3IHKO-MeXaHHYECKHX CBOMCTB IPYHTOB.

CocraB u o6beM J1abopaTOpHBIX UCTIBITAHMH Ha 3TOH CTaaMHu
IIPOEKTHPOBAHHUA HOJ/DKEH 0DECTIeUHTD:

- YTOYHEHME BBIAEIEHHs IPyNN, MOArpynm, TUMOB, BUIOB M
pasHOBHIHOCTEH I'PDYHTOB B COOTBETCTBHH C 0OlIeH M YacTHBIMH
KjaaccupUKanuamMu;

- OmpeAe/IeHHe HOPMAaTHBHBIX H PacYETHBIX OCHOBHBIX TMOKa-
3aTeseii cBOMCTB cnabbIX rpyHTOB;

- MPOTHO3 M3MEHEHHS COCTOSIHHSA U CBOHCTB IPYHTOB B IpoLIecce
CTPOUTENHCTBA H IKCILTYaTallMH COOPYKEHHS.

[Tpn 3ToM cieayeT pyKOBOACTBOBAThCA PEKOMEHIALUAMH
CIT 11-105-97.

2.17. B nabopatopuu HEOGXOAMMO ONPEAENATh CAEAYIOLHE
NOKa3aTelN COCTaBa M COCTOSHHA ClHabbIX TPYHTOB: BJIAXKHOCTD;
cojepkaHHe OpraHUYECKUX BewecTs (1S HekapOOHATHBIX mopoa —
TIOTEpPH NP NPOKAIUBAHAH WIH 30JIBHOCTB ); CTENEHDb PA3JIOKEHHs (A1
TOpGAHBIX TPYHTOB); MPEAENBI IIACTHYHOCTH (JUIS WIOB M DIMHUCTHIX
TPYHTOB); TUIOTHOCTh HACTHLl I'PYHTOB (BBIOOPOYHO); MJIOTHOCTH
rpyHTa; 6oTaHHuecKkuii cocTas (s TOpGIHBIX FPYHTOB); COAEpKaHHEe
CaCO, (w14 kapOOHATHBIX NMOPOJ); TAPAMETPBI IPOYHOCTHBIX CBOHCTB,
KOHCOJHMIAUHOHHBIE XaPaKTEPHCTHKH H XapaKTEPHCTHKH COKHMae-
MOCTH.

CooteetcrBytome [OCTr1 s onpenenenus nokasaresnei
GU3NKO-MEXaHHYECKHX CBOMCTB IPYHTOB H 0COOEHHOCTH UCTILITAHHI
cnabelX FPYHTOB OTMEUCHbI B npuiioskeHuH 2(B).

[Toka3aTesn MeXaHHYECKHX CBOHCTB clabbIX TPYHTOB mis
OPHEHTHPOBOYHBIX TIPOTHO30B WX BO3MOXHBLIX JedopMauuii MOryT
6bITh ONpeieNe sl N0 KITacCH(PHKALMOHHBIM TaOlHLIAM TTPUIIOKEHUS
11(0).

2.18. Tlo pesyneraTam BTOpPOrO 3Tana WHKEHEPHO-Te€OJIOrH-
YECKHMX H3BICKAHHH YTOYHSAIOT TPAHHMLBI BHIJEJIEHHBIX PacHYeTHBIX
C/IOEB, pacueTHbIE MOKA3aTeNIH CBOMCTB, [EJIAlOT BBHIBOX O LENECo-
obpasHocTH nanbHeHe#d nMpopaGoTKH BapUaHTOB KOHCTPYKLUHH
HaCBIfi¥ C MCIOJIb30BaHMeM cnaboil Tony B OCHOBaHHH. PexomeH-
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nyercd Haubojlee ONTHMaNbHAA KOHCTPYKLHS HACHIIA Ha OCHOBe
pacyera e yCTOHYMBOCTH M XOfia OCaiku Bo BpeMeHH. Hameuarorcs
(ipy HeOOXOMMMOCTH) JOTIOTHUTEIBHBIE MEPOTIPUATHA Mo obecre-
YEHHIO YCTOHYHBOCTH M YCKOPEHUIO OCA/IKH HACHIITH.

CocraB 1 conep>kaHHe TEXHHUECKOro OTYETa 110 BTOPOMY 3Taly
obcrnenoBaHKA YIaCcTKOB paCNpOCTpaHEHH CTa0bIX IPYHTOB JO/KHbI
cootercTBoBath CIT 11-105-97 ¢ yyeToM nononHeHwmii, nepevuciIeH-
HBIX BBIIIIE B HACTOSIIEM ITYHKTE.

Huoicenepro-zeonozuyeckue U3bICKaHUs Oas paspabomxu
paboueii ooxymenmayuu

2.19. UrxeHepHO-TreoNnornyecKue u3bICKaHus T pa3paboTku
paboueii JOKyMEHTaUMH Ha3HAYAIOTCA JUIS BHISBICHUS BO3MOXKHOCTH
U 1eN1eco00pa3sHOCTH YTOYHEHHSA:

- POEKTHBIX PEIleHHUIt 10 KOHCTPYKLMH HACBITIH;

- KOHCTPYKTUBHO-TEXHOIOTHYECKUX MEPONIPUATHIL, Ha3Ha4YeH-
HEIX 1711 obecrneyeHUs yCTONUHBOCTH U HCKJIIOYEHHS HENOMYCTHMBIX
nedopmanmii cnaboro OCHOBaHHA MO BETMYHHE H HHTEHCUBHOCTH;

- TEXHOJOTHYECKUX PErTaMEHTOB CTPOUTENBCTBA 3E€MIITHOrO
TIOJIOTHA.

2.20. Ha cragun pa3pabotku paboyeil JOKYMEHTaLMH MOXET
OBITh NpeXyCMOTPEHO BHINONHEHHE 1a00paTOPHBIX MCTIHITaHUH A4
[IPOrHO3a W3MEHEHHS MEXaHUYECKHX CBOHCTB CiabbIX IPyHTOB €
y4eTOM HOBBIX YCJOBHil paGOTH FpyHTa MOA Harpy3koi oT Beca
HAaCBITH.

[Ipu Heo6XoHUMOCTH YTOYHSIOTCA TOJILUMHA CJIOEB CaGbiX
IPYHTOB, IapaMeTPbl BOXOHOCHBIX TOPU3OHTOB, AHHAMHKA I€OJIOrH-
YeCKHX NPOLIECCOB, B TOM YHCIIE M 3a NMpPe/IesiaMH IIOJIOCH TPACCHI.

2.21. PacCTOSHHA MeXIy BHIpaGOTKaMH yCTaHaBAMBAIOTCH C
Y4YeToM paHee MpOMIEHHBIX BEIPaGOTOK, HO HE MEHee 25 M MexXIy
HHUMH TIPY BbICOTE HAchIMM A0 12 M u He MeHee 10 M mpu BhicoTE
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Hacelu GoJiee 12 M Ha KKIOM MONEPEYHHUKE, KOTOphie HAaME4aloTCs
C paccTostHHEM cooTBeTcTBeHHO 100 mmu 50 M.

Ipy 5TOM MOHONHTHI JOJDKHBI OTOHPATHCS C TAKHM PacyeToM,
4TO6Bl MX COCTAB M COCTOSHHE B BO3MOXKHO Gosipmieil cTeneHn
OTBEYa/H PaCYETHHIM 3HAYEHHAM BJIAXKHOCTH H INIOTHOCTH I
BbIJIC/IEHHBIX Pacy€THBIX clioeB. M3 KaXXKRoro pacHeTHOro €108 IOJUKHO
65iTh 0TOOpPaHO HE MeHee IIeCTH 06pa3loB JUIA KaXKJOro BHIa
KOMITPECCHOHHO-KOHCOTMIALMOHHEBIX HCIIBITAHUH W HE MEHEE IEBATH
IS CIBUTOBBIX.

I'ny6una BBIpaGOTOK JO/KHA Ha3HAYaThCAd HUXKE TITYOWHBI
C)KUMaeMOi 30HbI Ha 1-2 M, a Npy Ha3HaYEHWH CBaHHOM KOHCTPYKUMH
HIDKE INIYOUHBI TIOTPY>KEHHA KOHLIA CBaif Ha 5 M.

2.22. Tlpy NpOeKTUPOBAHMH YHHKAIBHBIX JOPOXKHBIX 0OBEKTOB,
a TaKoKe MpH KpaifHe HEOAHOPOAHOM T'PYHTOBOM MacCHBE B IIpOrpaMMe
H3bICKaHU# MOTYT OBITh IIPeXyCMOTPEHBI CTICLHaJIbHbIE HCCIIEIOBaHHU
cneydpHUUecKUX CBOHCTB 'PYHTOB M MOAEIMpPOBaHHE (MareMa-
THYECKOE, PU3HUECKOE), B TOM HUC/IE U HAIPSYKEHHO-Ae(OpPMHPOBaH-
HOT0 COCTOSIHH S, C NPUBJIEYEHHEM HAYYHBIX U CIIELMaIN3UPOBAHHBIX
OpraHu3aLui.

Cocras H cofepKaHHe TEXHHYECKOIo OTYETa O pe3ynbTarax
HHXCHEPHO-TE€OIOTMYECKUX HM3bICKAHUR HOMKHBEI COOTBETCTBOBATH
CIT 11-105-97 ¢ y4eroM creuuHKH HHOMBUIYAJILHOTO MPOEKTH-
pOBaHHA aBTOMOOUIILHBIX JOPOF Ha cnabbiX rpyHTax.

B cBs34 ¢ 3TUM B 3aKU1:04EHHH JOMKHBI OBITh JaHBI yTOUHEHHbBIE
PEKOMEHIALIAH U PELICHUA T10:

- PacHOJIOKEHHIO TPAcChl Ha YUacTKe;

~ OITUMAIBHOM KOHCTPYKLIMH HaChINH;

- JOMOJHUTEIbHbBIM KOHCTPYKTHBHO-TEXHOJOTHYECKHM
MEpONPHUATHAM M PELICHUAM M0 ob0ecreueHHIo yCTORYMBOCTH H
YCKOPEHHIO OCAIKH HAChINH;

- TEXHOJIOTUYECKMM pernaMeHTaM (BpeMs KO YCTPOHCTBa
JIOPOKHOH OEKABI M PEXKUM OTCHINIKH HACEBITH),
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- TEXHOJIOI'MH COOPYKEHUS 3eMJISTHOTO MOJIOTHA;

- CTallHOHAPHBIM Hab/IIONEHHAM B IpoOLECCE CTPOHUTELCTRA
3KCIUTyaTalyy 3a aeGopMalisIMu HaChINHy;

- OpraHM3alHH Hay4YHO-TEXHHYECKOrO COPOBOKACHHUA.

Knaccugpuxayus cnabvix epynmos

2.23. B 3aBHCHMOCTH OT COCTaBa, (hallHaIbHO-TeHETHYESCKUX i
netporpadgudeckux ocobeHHocTel, a Takke COCTOsSHUs Ciabhie
TPYHTHI ClIelyeT MOAPA3AENATh Ha:

- TPYTHIBI [0 COAEP>KaHHIO OPraHHYECKHX BELIECTB;

- BHJBL M0 FeHETHKO-(PanManbHBIM B HeTporpaduyeckum
0CO0EHHOCTAM;

- HOABHIBI 110 OCOGEHHOCTAM COCTaBa;

- Pa3HOBHIHOCTH 0 OCOOEHHOCTAM COCTOAHMSA (TWIOTHOCTH K
BJIQXHOCTH).

Cxema o6meii otpacneBoi knaccuHKalyu ciabbix FPYHTOB 18
Leseid JOpOoXkKHOro CTPOUTENbCTBA NpHBeneHa B Tabi.2.1.

KonuvecTBeHHble KPHTEPHH A YKa3aHHBIX KJIACCH(HKa-
IIHOHHBIX NIOKa3aTeiel U €IHHHL, UX HAHMEHOBAHMUA MPUBEIEHbI Al
OCHOBHBIX BHJIOB CJ1a0biX I'PYHTOB B YKa3aHHOM TaOnuue.

B npenenax pa3sHoBUAHOCTH QH3MKO-MEXaHHYECKHE CBOMCTBA
Kaxaoro cjlaboro rpyHTa M3MEHAIOTCS B OTHOCHTENBLHO Y3KHX
npezenax, YTo Mo3BOJSeT UCIOJB30BaTh YaCTHbIE KIacCHHKaLMH H
TabnU4HbIe AaHHBIE AN OPMEHTUPOBOYHOH OLIEHKH PaCUeTHbIX
3HA4YEHMi NoKa3aresiel MEXaHWYECKUX CBOHCTB MPYHTOB, IIPEACTABIIEH
Hble B npunoxennn 11 (J1).
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Ob61was KiiaccHpUKauusa cnabpIX rPyHTOB

TaGnuua 2.1

Bua no rexeTuro-aunanbHbIM 2
nerporpadudeckuM OCcoBeHRoCTAM

[Monsua no cocrasy

Pa3HOBUAKOCTS NO COCTOAHMIO

I'pynna
10 COJEPKAHMIO Onpenensiommii
OpraHAgecKux . . APUINAK (BRax-
BEWIECTB Onpenenaomuit Onpeaenmowmmit S
Haumenosamue npH3HaK HanmenoBanne npH3KaK Haumenosanue Hoﬁf;éa?a}é} l:ma
Texyuect 1)
1 2 3 4 5 6 7
Opransueckne Topd manozonsueiit IT295% BonoxsucTeiit @ >75% Cyxoit W < 300%
{1 > 60%) ManoBraxHsiH 300 - 600%
CpenHeit BARXKHOCTH 600 — 900%
Egs&cpenueﬁ 3015~ 95% >IT = 80% MasnoBoAOKHACTH!A 75% 2 P 2 60% Hs6uTouR0 ANKHLIH 1200 - 2500%
Topth BEICOKO30NBHELIH 80 > 11 > 60% HesonokHucTsiii P < 60%
OpraHocanponens I1>60% ManosnaxHbii W < 200%
Cpeateii BIOXHOCTH 200 - 500%
Ouenb BRaxustit 500 — 1000%
M36LTONHO BIAXHLIH W > 1000%
OpratHoMmHHepanb- OpraHoMuHEpATLHBIIH 60% = /1> 10% ManosnaKHbi# W < 150%
Hble canmponens Cpenweii B1axHocTH 150 — 400%
(10 £ 17 5 60%) . N Ouenb BraxHeiii 400 - 900%
H30biToun0 BROKHBIHR W > 900%
bonorHsiit Mepremns 10% < 71< 60% MatoBnaXHbiil W < 100%
CaCO; > 25% - - Cpeaueii BraxXHOCTH 100 - 300%
QOueHb BNAKHBLH W > 300%
TopdaHHCTLIE FPYHTBI 30% < [7<60% | Cynecs 1<p<? A 035 <1 <075
Cunpuo 3atopdosan- 20% <1 <30% | Cyrmuaok 7-17 b 0,75~1,0
Hble B 10-1,5
Towas rnuxa 17 - 27 r 1,5-20
3atopgosanHei 10% < [71<20% | JKupHan rouHa >27 ,,g %,g - %,‘5)
X 30-35
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Oxonuaune Tabn.2.1

i 2 3 4 5 6 7
MunepansHbie Ha mopcko# ~ - - A 0,5<1,<075
(17 £ 10%) Un o3kpreiit - - B 075-10

Wn anmoBransHbl Kommrexe ¢auu- | Cynecs 1,0s54,<70 B 1,0-1,5
ATBHO-
FEHETHHMECKHX W
netporpaduye-
CKMX XapaKTepH
cruk (I7 < 10%)
Mokpsift cononuax - Cyrammox 70-17 r 15-20
1§ 20-25
E 25-30
TlepeyBnakutunbiik
TRWHACTBIA FPYHT - Cnvma >17 x 30-35
HompHesan ranua - - - A Wory < 1,0
b 10 Worn< 1,5
B 1,5 < Worn< 2,5

Mpumeganna: 1 s oraeneHns 6010THOTO Mepresis 0T OPraHOMUHEPAIBHOTO canponens HeobxoaumMo
onpenenuts cogepxanue CaCo,.

2. Hapsiny ¢ yka3aHHBIM B I'p.3 ONpeNeNArOMNM IPU3HAKOM JUIS YCTAHOBNEHUA BHNa ciraboro rpyHTa
HCHONB3yeTCA KOMILTEKC JaHHBIX NO HhalialbHO-TreHETHIECKUM H NETPOrpaMIecKUM 0COOEHHOCTAM,
YCTaHaBIYMBAaEMbIM B NpOLIECCE M3bICKAHUIA.

3. IT - noTepH NP NPOKaIUBaHUK,%; @ — CTeNeHb BOJOKHUCTOCTH, %; [, — YMCIO WIACTUIHOCTH; W —
OPHPOHAs BNAKHOCTD,%; [, — nokasarens Texyuectd; W =W/W, — OTHOCHTEIbHAA BIAXHOCTD; W, — BIOXHOCTB
Ha I'paHHIe TekyuecTH,%.

4. CrenieHb BOTOKHHCTOCTH P BBITHCIIAETCS YEPE3 CTENeHb pasioxKerys D, |, onpeneniemMylo ¢ HOMOIbIO
MUKpockona, no ¢opmyne @=100- D dP', % Ilpu onpeneneHuu cTeneHu pa3ioXeHNs BECOBBIM METOLOM CTENEHb
BOAOKHHMCTOCTH @ cieayeT YCTaHAaBIMBATh IO popMynaM

D=88-0,42D » TPH D, < 50%; @=118-0,32D, ' npu D, > 0% Tlpn onpenenexun D, ucnonssyercs curo 0,25 MM.



Xapaxmepucmuxu cocumaemMocmu zpynma

2.24. XapaKTepHCTHKH CKHUMAaeMOCTH clalblX IPYHTOB B
N260paTOpHBIX YCJIOBUSX OHPENENSIOT O Pe3yNTaTaM WCIIBITAHMI
00pa3LoB ¢ HEHAPYLIEHHOMH CTPYKTYpO#i B KOMIIPECCHOHHBIX IpHGopax
(T.€. B YC/IOBHSAX OHOMEPHOT'O C3KATH).

OKCnepUMEHTabHO ONMpeNeaseTcs 3aBHCHMOCTh MEXAY
NPHIOKEHHOR Harpy3koii P, U x03)HIMEHTOM MOPUCTOCTH IPYHTa
(€), a Takke OTHOCHTeNbHOM nedopmanueii (1), MoxyneM ocaaky (e)
wnu gedopmanmn (E).

B pacueTHBIX MeTO/]aX, peKOMEHIyeMbIX HacTos MM [Tocobuem,
B KaYeCTBE TMOKa3aTelNsd CKUMAEMOCTH HCTONB3YETCs MOY/Ih OCAAKH
(e,) u monynb nedopMariun (E).

2.25. Mogysme obmeit nedopmawiv rpyHTa CBA3aH ¢ Harpy3koi
GyHKUMOHAJIBHO 3aBHCHMOCTBIO

E =% 2

Ie p,— CXUMAIOUIAA Harpy3Ka;
A, — OTHOCHTEIbHAs e opMallua IIPY 3TOH Harpyske.
OtHocuTenbHas nedopMalys, BEIpaKE€HHas B NPOMHIIIAX,
Ha3BIBAETCA MOAYJIEM OCA/IKH (e,)

ep = A—:'— 1000, mm/m, 3)
ae Ak, — nedopmauns o6pasua;
h — HayanbHasg BbICOTa O6pasLa.

OcobeHHOCTHIO C1abbIX TPYHTOB ABAAETCA HEJHHEHHOCTH
3aBUCUMOCTH MORYAS e(OPMALIMH M OCAZKH OT Harpy3KH.

2.26. CymiecTBeHHO# 0COOEHHOCTBIO XapaKTepa CXKMMaeMOCTH
IPYHTOB MPUPOIHOTO CJIOKEHHS ABNAETCA HAJMYKE TaK Ha3blBAEMOH
CTPYKTYPHOM NMpPOYHOCTH TPYHTA Ha CXaTHe, Ppupoja KOTOpoiH
NpefonpeaenseTcs BUAOM IPYHTa, er0 UCXOQHBIM COCTOSHMEM H
CTPYKTYpOi. B cBSA3M ¢ 3TUM IS TIPOrHO3a OCAAKHM Ci1abBIX IPYHTOB,
KpOMe Nepevuc/IeHHbIX Bbille Je(pOpMAlHOHHBIX XapaKTePHUCTHK,
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Heo0X0JUMO ONpeReIATh BETHUMHY CTPYKTYpPHOM MPOYHOCTH CXKATHy
(P.,,p)- OTa BenMYMHA OUPEACNACTCA MyTEM NOCTPOEHUS KOMIIpEcC:
CHOHHO# kpuBo# BHAa £=f(IgP ). Touka sBHOro nepesoMa KOMIIpec.
CHOHHOM KpHBOH IIOCJ€ HayanbHOIo NPAMOJHMHEHHOro y4acTKa
COOTBETCTBYET CTPYKTYPHOH NPOYHOCTH FPYHTa Ha CKaTHe.

2.27. B obueM ciiyuyae MOTYT GHITH BBIABIEHBI TPH BHIa
Ha4aabHBEIX y4aCTKOB KOMIIPECCHOHHOH KpHMBO# Buna &=f(IgP ).

1 — ropusoHTanbHbIf, 2 — c1ab0 HaKJIOHHBIH H 3 — pe3ko
HaKJIOHHBH K ocH IgP..

B nepeom ciiyuae P, p OTIPELIETIAETCA TIO CTaHAapTHON METOAMKe,
usnoxenHol B TOCT 12248-96. Tlpu Hamuuuu P > 0 B cnabom
OCHOBaHHHM MOXeT OBITH Bbile/icHa aKTHBHAs] 30Ha, B KOTOpo#t 6yzer
HMETh MECTO YIUIOTHEHHE FPYHTA, H NACCHBHAs, B KOTOPOH IPYHT He
Oynet yruiorHsThed. B akTHBHOM 30HE Harpyska, AeiicTByrowas Ha
TPYHT, mpeBbiiaeT P, B IacCUBHOM 30He OHa MeHbIe P

B TperheM cilyuae CTPYKTypHas NPOYHOCTH Ha CXKAaTHe i
JaHHOTO IPYHTa OTCYTCTBYET.

Bo BTOpOM ciiyuae BenHuMHa P, MOXeT OBITH TaKie
oTIpefieNieHa No TOuke fepesioMa KpuBoi Buaa £=f(IgP ), XoTs H He
TaKk SBHO BbIpaXEHHOH. B cBf3M ¢ nocinenHuM pazzmenieHHe ciios
c1aboro rpyHTa Ha aKTUBHYIO M ITACCHBHYIO 30HY CJI€AYET IPOBOIMTH
B COOTBETCTBHH C YKa3aHHUAMH, H3JIOKEHHBIMH B 1111.3.20 — 3.24.

2.28. OcHOBHbIE MOI0KEHUA METOAMKH pacuéra KOHE4YHO# oca-
JKH c11abbIX IPYHTOB B OCHOBAHHMH HACBHIIH C HCTIOJIE30BaHHEM Iiepe-
YHCJICHHBIX BBIIIE XAPAKTEPUCTHK CKMMAEMOCTH JaHbl B 1n.3.40 —3.45.

Xapaxmepucmuku ynnomnaemocmu spyHma 80 6pemeHu

2.29. Ha xapaxTep 0caJiki ¥ CKOPOCTb €& POXOXKACHHS BIUSIOT:
HCXOJIHOE COCTOSHHME TPYHTa, ero (GpUIbTpallHOHHbIe U Aedopma-
UMOHHBIE CBOWCTBA, a TakKe BEJIMYHHA YIUIOTHAIOIEH HAarpy3Ky Ha
TPYHT W pexxuM e€ npunoxenus. [losToMy npH HHAMBHAYaTLHOM
MPOEKTHPOBAHHWH Hachbinei Ha c1a60M OCHOBAHUM B KaIOM
KOHKPETHOM CJIyuae Ha PacyéTHBIX MONEepeYyHHKAX JOJIKHBI GbITh
NpOaHaIU3UpPOBaHbl YCIOBMS CTATHUECKOTO YILIOTHEHHS PacY&THBIX
cno€s cnaboli TONLM U BbIe/ieHa aKTHBHAA 30Ha. B akTHBHOM 3oHe
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AOJDKHBI BBITH BbIAENEHB! YaCTH, B KOTOPBIX OyXyT CO3AaHBl yCIOBUS
105 OTIKATHA IOPOBOH BOIbI (KMBas (PUILTpALIHOHHAS YaCTh), H YacTH,
e oHH He OyoyT UMeTh MecTo (MEPTBas (PUABTPALWIOHHAA YacTh).
MeToauka McTIbITaHHil PPYHTOB Ha KOHCOMMIALIMIO M BHIGOP MeToa
MPOrHO3a 0CaJKH BO BPEMEHH 3aBHCAT OT TOTO, B KAKOM M3 YKa3aHHBIX
yacreil HAXOAUTCA rpyHT (cM. n.3.46 — 3.56).

2.30. B xauecTBe KpUTEpHs CO3AHHS YCIOBHI, MPH KOTOPBIX
MOXeT Ha4aThbCs MEXaHHUYECKOe OTXKATHe MOPOBOM BOABI, A
TOP(AHBIX W MONHOCTBIO BOJOHACHLIEHHBIX MIMHUCTBIX TPYHTOB
MOXET CNY)XHTb HauajlbHbIH rpagHeHT QUIBTPALHOHHON KOHCO-
anpaumk (7, ). ITOT KOMIUIEKCHbIH MapamMeTp sBaseTcs QyHKiMer
($u3YeCKUX CBONCTB I'PyHTa, CTPYKTYPHOI NPOYHOCTH Ha CHKaTue,
HavyaldbHOro rpajueHTa QUIBTPAUHU U U3OBLITOYHOrO MOPOBOro
IaBIICHHS B BOJE.

2.31. MeTox omnpeaeneHUs Harpysku (qu), 1pH1 KOTOpOH
obecrieunBaeTCs BOSHUKHOBEHME [, , 3aKIOYACTCA B MPOBENCHUH
KOHCOJIMJIALMOHHBIX HUCTIBITaHNH MACHTHYHBIX 0OpasLoB ¢ pasivy-
HBIMH YCJIOBUSMH JAPEHUPOBAHUSA 110J Pa3HBIMH YIUIOTHSAIOIUMH
Harpyskamu. Harpyska (P ¢), HauuHag C KOTOPO#l KpHBbIE KOHCO-
aupanuu obpazuos Buaa A=f{Igt) ¢ pasHBIMK MyTAMH QUIETPALM
pacxoasTcs, n 6yaet uckomoii. Meronnka e€ onpeneneHus npuBeseHa
B npuioxeHum 2(b).

Tonyuennas Harpy3ska (P,) cpaBHMBAaeTCS ¢ AeHCTBYIOMEH
Harpy3koi oT Hachily (P)) Ha pacYETHBIX FTOPH30HTAX B OCHOBAHUH.
Ecnu P >P » HO P, <P, 10 0ocanka rpyHra OyneT npoucxoauTh 6e3
OTXKaTHA BOABL, T.€. TPYHT OyIeT YIIOTHATECA B YCIOBHAX 3aKpPbITOH
cuctemul. Eciu P, > P,,u P >P, 1o byner HabnoxaTscs
¢unBTPalMOHHAs KOHCOIMAALMA, T.€. OcajKka NOoHAET B YCIOBHAX
OTKpBITOH cHcTeMbl. Ilpn 3TOM HCKIIOHaeTCs HeoOXOAMMOCTH
onpenesieHus Ha4aIbHOro rpaguenTa QUIBTPALHH, TaK KaK 3TO CBOM-
CTBO IPYHTA y4MTHIBAETCSA aBTOMATHYECKH B ONBITE Ha KOHCOMUIALIMIO.

2.32. OgHOMEpHas KOHCOMHAAUMA c1abbIX IPYHTOB H3y4aeTcs B
YCIOBUSX KOMIIPECCHOHHOTO ONbITa. MeTOoMMKa POBEACHMS KOHCOTHIA-
UHOHHbIX MCTIBITaHUH rpyHTOB roctupoBaHa (ITOCT 12248-96).
HekoToprie eé pononHeHus, yuyuThBapuine cneunduky
noseaeHus cinabblX rPyHTOB, H3NOXeHB B npuyioxedun 2(B).
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B pesynsTare 06paboTKH HCIILITAHHI CTPOUTCH KOHCOMHIAIMOHHAY

KpHBas rpyHTa B Buae A=£{?) wiu 1=f{lgt) n = f| (\/t— )

VnoGHee Bcero Ui MPaKTHYECKUX HeJiel MoNb30BaThcs KPHBOH
KOHCOJTM/ALHH, MOCTPOSHHON B nosynorapudmuyeckom Macmrabe.

2.33. B ofluem ciry4ae KOHCONMAALHMOHHas kpHBas Buaa A=£{1gy)
MOJKET COCTOATH M3 4-X YHaCTKOB [IOCJI€ YCIOBHO-MIHOBEHHOM OCaIKH;
TIepBBIH Y4acCTOK OTPaXaeT AOGHIBTPALMOHHYIO KOHCOIHAALMIO;
BTOPO# y4acTOK (KPUBOIHHEHHBIH) OTpaxkaeT NEPBUUHYIO (pUIbTpa-
UHOHHYIK) KOHCONMAAUHIO; TpeTni y4yacToK (KpHBOJHHEHHDIH)
OTpaXkaeT BTOPHYHYIO (HIETPALIHOHHYIO KOHCONHUAALHIO; YETBEPThIi
Y4acToK (MpAMONHMHENHHBIH) OTpakaeT KOHCONMHIALMIO 00BEMHOI
HONI3yY€ECTH.

Ha nepsom smane xonconudayuu CKOpOCTb OCalKH ciaboro
FPYHTa He CBf3aHa ¢ BO3HHKHOBEHHEM H30BITOYHOIO [JaBJICHUS B
NOPOBOii BOJIE ¥ TONBKO NPH ONpPEAEeNEHHOM COOTHOMIEHHH CBOWMCTB
TPYHTa 1 BE/THUMHBI YIUIOTHAIOLIEH Harpy3Ky CO3IAI0TCA YCIIOBHSA JUid
MEXaHMYECKOTO OT)KaTHiA cBOOOAHOH MOpOBOH BOABL, B KOTOPO#
BO3HHKAEeT NTOPOBOE JABJICHHE.

Ha smopom smane xonconudayuu Ha ckopocTh Ocafiku cjiaboro
TPYHTA, JIaBHBIM 00pa3oM, OKa3bIBaeT BITHSAHHE CKOPOCTh PHIBTpaLK
OT)KHMaeMol cBOGOIHOHN BOABI, JBUM)KEHHE KOTOPOH MOJYMHAETCA
3akoHy [lapcwH.

Ha mpemvem smane xonconudayuu va ckopocTb 0caku ciaboro
TPYHTa CYLIECTBEHHOE BJIMAHHUE OKa3bIBACT BA3KOIMIACTHYECKOE
BBDKHMAHUE CBA3AHHOH BOABL, JBHXXECHHE KOTOPOH K JpeHHpYloLleH
MOBEPXHOCTH He NOAYHHSAETCA 3aKoHy JlapcH.

Ha uemgépmom smane xonuconudayuu cKopocTb 0canku ciaboro
I'PyHTa NpeAonpeenseTcs BI3KOIUIaCTHHECKUM CABMIOM YacTHLI (HITH
arperaroB), T.. BA3KO#i OOBEMHO# MoN3ydecTslo. IIpu 3TOM MOXKET
HMETh MECTO BeChMa HE3HAYMTEIEHOE MECTHOE BBIIABIHBAHHE PhIXJIO-
CBA3aHHOM BOJIBI Ha NOBEPXHOCTH IPYHTA, HE NpeacTaBisioniee coboi
TaKOro Npouecca, KOTOpbIi OB CYIECTBEHHO BITHST HA MHTCHCUBHOCTD
YIUIOTHEHHA M KOTOpPbIH HEOOXOAMMO YUHMTBIBATh MpPH MPOrHO3€E
OCafIKH.
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VYxa3zaHHble 3Tallbl KOHCOJNMAALHH BHIPAXKAIOTCS HA KPUBOIA
KOHCOJTHAALMH COOTBETCTBYIOLIMMH YHaCTKAMMU, KOTOPBIE BBIIEIAIOTCA
no reoMeTpUUeckoMy NMpusHaky. CnocoOsl BblfeIEHHS MOCIETHNX
onucauxs! B npuaoxeHn 2(b).

2.34. B 3aBHCHMOCTH OT CTPYKTYpBI I'PyHTa, €r0 Ha4ajabHOMI
BJ@KHOCTH H TUIOTHOCTH, (PU3HKO-MEXaHHYECKHX CBOMCTR, BETHYHHBI
H pexXHMa IMPHI0KEHHS HArpy3KH, YCJIOBHH ApPCHHPOBaHHS H
TPajjMeHTa Hanopa npouecc KOHCONHAALUHN ero (rpyHTa) MOXeT
COCTOATL M3 MEHBIUEro KOJNHYECTBA STanoB (Ba WIH TPH) U B
Pa3AHYHOM HX COYETaHHUH.

JIns OpraHUYecKHX W OpraHOMHHEPATBHBIX I'PYHTOB, HEBOJIO-
KHHUCTBIX ¥ MAJIOBOJIOKHUCTBIX, BHIIIIE CPETHEH BIaXKHOCTH XapaKTepHa
KpHBas KoHconumanuu Buaa A=f(Igt), cocrosiuas u3 AByX y4acTKOB,
OTpaxalMHX NEPBUYHYIO (PHUIBTPALMOHHYIO KOHCONUIALHIO U
KOHCONMUALHIO 00BbEMHOM MOJI3yYeCcTH.

JUls OpraHHYeCKHX W OpPraHOMUHEPAIHHbBIX IPYHTOB, HEBOJIOK-
HUCTBIX H MaJIOBONIOKHHCTBIX, CYXHX M MAaJIOBJAXHBIX, TOJTHOCTBIO
BOZIOHACBILLEHHBIX XapaKTepHa KPHBasd KOHCOJHMAALMH, COCTOAILAS U3
TPEX Y4aCTKOB, OTPaXKAFOHIUX [IEPBHYHYIO H BTOPHYHYIO (HABTPALHOH-
Hy!0 KOHCONMAALMIO ¥ KOHCONHMIALMIO Mon3yvecTd. Ilpu HenonHom
BOJOHACHIILEHHH TPYHTA — U3 YETHIPEX YYACTKOB.

JUs opran4eckux H OpraHOMHHEPAIBbHBIX IPYHTOB, BOJIOKHHUC-
TBIX NIPH M1000M CTETIeHHW BONOHACHILEHHA, XapaKTepHa KpHBas
KOHCOJIMIALUH, COCTOfIas U3 TPEX Y4acTKOB, OTPaXKAIOIUX
ROGHIBTPALIUOHHYIO KOHCOMMIALHIO, (PUIBTPALIHOHHYIO KOHCOMH-
JalMIo i KOHCONMIALMIO 00BbEeMHOMH MON3YYECTH.

JU1s MMHepanbHBIX TPYHTOB TeKyuell M TeKydemnacTHYHON
KOHCHCTEHIMH XapaKTepHa KpUBas KOHCOIMMAALMH, COCTOAIAs U3 TPEX
YYacTKOB, OTPKAIOLIUX NEPBHYHYIO ¥ BTOPHUYHYIO QBT PAUHOHHYIO
KOHCO/IMIAIHIO H KOHCOJIMAALIHIO 00BEMHO MON3YUYECTH.

Jins MUHEpaNBHBIX IPYHTOB MATKOIUIACTHYHON KOHCHCTEHLMH
XapaKkTepHa KpHMBas KOHCONHAALMH, COCTOAILAS M3 ABYX y4YacTKOB,
OTpaXaolUX BTOPHYHYIO QUILTPAUHOHHYIO KOHCONUAAUHIO H
KOHCOJTMAALHMIO 00BEMHOI NON3YyHeCTH.

XapakrepHble KOHCOJNHJALIMOHHBIE KPUBBIE IS Pa3IMUHBIX
BHIOB CJIAOBIX IPYHTOB NPEACTABIEHb! B pHIokeHnH 2(b).
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2.35. Ha nepBoM 3Tane KOHCOJIMJAILMH KOHCOIHIALHMOHHbIM
NapaMeTpoM ABJIAETCA YITIOBOH KO3 HIHMEHT IePBOTr0 NPAMOIHHEH-
HOTO Y4acTka B JOrapu(MUYECKOM LMKJIE K OCH BpeMeHH (m,). Ha
BTOpPOM 3Tafleé KOHCOJIMAALMA KOHCONHIALHOHHBIMHE NapamMeTpamy
ABAAOTCE ko3(pduuHeHT Konconupauuu (C, ) UM  KOHCONMAa-
nuoHHbIH napametp (b)), onpenensiowyi yCaOBHS NEPEXOAA OT
IAHHBIX J1aGopaTOpHBIX MCNbITaHUi k Hatype. Ha TpeTheM 3Tanme
KOHCOJIMAAUHMH KOHCOIMIAUHMOHHBIM T1apaMeTPOM ABIAETCHA KOIGb-
¢unmeHT KoHcomunauuy (C ) UiTH IOKa3aresib CTENCHH KOHCONUAAIMN
(n), Tarke onpenensoyii nepexoxn K Harype. Ha gerBéprom aTane
KOHCOJIMIAIMH KOHCOMHIALMOHHBIM NTapaMETPOM ABJISETCS YIIIOBOH
k03¢ dHULHEeHT MocIeJHEro NPIMOIHHEHHOTO y4acTKa B JorapudmMu-
YECKOM LK€ K OCH BPEMEHH (m,).

bonee neranbHO nepeyHCICHHBIE KOHCOMHIAMOHHbIE XapaKTe-
PHCTHKH pacCMOTpeHE! B npuiiokeHuu 2(B).

Xapaxmepucmuxu npoynocmu craboix 2pynmoe

2.36. OcHoBHO# ocoGeHHOCTBIO paboThl cnaboro rpyHra Ha
CABHMI B OCHOBAHHH HACHHIM ABNAETCA HX paboTa B TedeHHe
JUIHTEJIbHOTO BPEMEHH B YCIIOBHAX HE3aBEPIIUBILIECHCS KOHCOMUAALIMH.

TocTHpoBaKHbIe METObL! HCNILITAHKI Ha CABUT MPEIIONarakor,
YTO IJIs y4eTa HEKOHCOMHAMPOBAHHOTO COCTOSHHIS IPH pacyeTax Gyner
W3BECTHA BEJIMYHHA OPOBOro AaBneHns. Hannuue y cnabbix rpyHTos
Pa3sIHYHBLIX YYAaCTKOB KPHBOH KOHCONHZAIMH ¥ TPYAHOCTH C
Omnpee/IeHEM M KOHTPOJIEM ITOPOBOTO JaRIEHUs B HATYPE CBHIETEb-
CTBYET O TOM, YTO JUIfl Liesied MpoeKTHPOBaHMA 3EMJITHOTO MONOTHA
aBTOMOOMIIBHBIX JIOPOT Ha c/1abblX rpyHTaX roCTHpPOBAaHHBIE METOLM!
COBUIOBEIX MCIBITAHHH HE JarOT BO3MOXXHOCTH MPOTHO3HMPOBATh
CONMpPOTHBIASMOCT CABHMTY Ha Bcex ydactkax. Iloatomy pekomed-
JYeTcs MCIOJb30BaTh MeTOJ «IUIOTHOCTH-BIaXHOCTH». Mero]
TI03BOJISIET ONPEJENATh C/IBUTOBbIE XaPAKTEPHUCTHKU KaK PH HCXOIHOM
(MM 3a1aHHOMR) CTPYKTYPE M HCXOAHOH (MM 3aaHHO#) IIIOTHOCTH:
BIIAXKHOCTH, TaK U Ha J1060# CTaAUH KOHCOMHAALIHH,

2.37. OcHOBHOE YpaBHEHHE CONMPOTHBIINEMOCTH I'PYHTa CABHIY
B 3TOM METOAE UMEET BMJ TPEXWIeHa:
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S, =P 180, te t z, 4)
e ¢, — Yrojl BAYTPEHHErO TPEHHS [pyHTa MpH BIAKHOCTH W B
MOMEHT CIBHTa;
¢, ~ CTPYKTYPHO HE BOCCTAHABIMBAIOIIAACS YacTh 061uero cuen-
NeHns;

Z, — BOCCTaHAaBJIHBAIOIIAACA 4acTh OOIIEro CUenseHus,
00ycnosiieHHAasK KOJUTOHAHBIMHU CBA3SIMH, IIPH BIIaXXHOCTH /¥ B MOMEHT
ClIBHTa;

P — HOpMalbHOE HaNpSKEHHE [P CIIBHTE.

2.38. Jlna npakTHYeCKHX Uenel nmpu moOBIX 3HAYEHMAX C,
MCHOJIB3YIOT YPaBHEHHE B BHAC ABYYWIEHA:

5, =p-1gp, tc, , (%)
rne c,— obimas (nonﬂax§ BEJIMIMHA CTPYKTYPHOT'O CLIETUIEHHS TPYHTa
TIpH BJIaKHOCTH TpyHTa W,

Meronrka npoBeeHHs CABUIOBBIX HCTIBITAHUH C/IA0bIX FPYHTOB
0 METOAY IUIOTHOCTH-BIAXXHOCTH» Ha NpHOOpax NMpsMoro CABHra
u3soxkeHa B npunoxenuu 2(b).

Tunwt craboii monuyu no YCRoGUAM 3a1e2AHUA

2.39. XapaxTep noBeleHHd cnaboro rpyHTa B OCHOBaHHMH
HAChIlIH 3aBHCHT HE TOJNBKO OT CBOMCTB cNaboro rpyHTa, HO M OT
ycnoBu# ero 3aneranus. [locneanue xapakrepusyrorcs 0COGEHHOCTS-
MH CTPOEHHS ci1aboi TomuH.

ITpy ouenke ocobeHHOCTEH cTpoeHMs c1aboii TONIH ClexyeT
YUMTHIBATh:

- MOILHOCTE C1a0OH TOMIIH, OT KOTOPOH 3aBHCHT: XapaKTep
HanpsKeHHH OT cOOpYXKEHHS 10 NyOHHe, KOHEYHas Ocajka U ee
JUTHTENBHOCTB, A TAKOKE CTETNEeHb YCTONYHBOCTH OCHOBAHHS;

- HAJIMYME M XapaKTep CIIOUCTOCTH cl1aboii Tomm (pasinyHble
no QH3NKO-MEXaHHUECKHM CBOMCTBaM ciabble TPYHTHI B Tpejenax
TOJILIH, MepecnauBaHue C NPOYHBLIMH TPYHTaMH, BBIAEPXKaHHOCTD
OT/ENbHBIX CIIOEB 10 MOIMHOCTH M T.IL.);

- YCJIOBMSA OTKATHA BOABI W3 TOJNUIH NPH €€ YILIOTHEHHH
(ycnoBus ApeHHpOBaHH), OT KOTOPBIX 3aBUCHT IJIHTENILHOCTH OCAKH,

- OuepTaHHE KPOBIH NOPOJI, MOACTHIAIOINMX ¢1abyIo TONITY, OT
KOTOPOTO MOXKET 3aBUCETh YCTOHYMBOCTH OCHOBaHMSA U PABHOMEPHOCTD
0Ca/IKu;
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- pacnosiokeHue cnaboit Tomun (Haauyue NEPEKPhIBAIONIMY
MPOYHbIX IPYHTOB), OT KOTOPOTO 3aBHCHT CTEMEHb YCTOMYMBOCTH
OCHOBaH¥, BEJINYHHA OCaZKH U €€ JUTHTEIbHOCTb,

- NMOJIO)KEHHE YPOBHSA IPYHTOBBIX BOA JJIA Y4€Ta B3BCIIMBAHHs
TpyHTa.

ITo ocobennocTaM crpoenus (cTparurpadun) ciaabpie TONLIY
ClieAyeT Ki1acCH(UIMPOBAaTh B COOTBETCTBHH ¢ Tabi. 2.2,

TaGnnnoa 2.2
Knaccudukaums cnaboi Tomuy 1o CTpOEHHIO
Tun | Xapakrepu- | [lomtun Tonuu Buntomuu | Pasnosuanocrs
TON- CTHKA TON- (no ycnoBHAM (no obmeH (N0 HAIMIHIO
iG] HIH OTXKATHA U3 Hee MOIIHOCTH) HePEKPEIBAI-
BOXBI 110] LIETo C10s)
Harpy3Koif)

) Beurepxan- | A. a. Manomow- | 1. Csobojanas
Haf 1o C oaHoCTOpOH- Has 2. TTorpeben-
MOIIHOCTH, | HuUM ApeHHpoBa- | 6. bonsmoi Has
OJIHOCA0#H- HHEM MOIIHOCTH
Has b

1 Boinepxan- | C IByXCTOpOH-
Has no HHM JIpEHHpOBa-
MOUHOCTH HHEM

cnoes, Mo- | B. Co cnoxubIM
rocjoiHag JAPEHHPOBaHHEM
He Beizep-
I ’KaHHag no
MOIIHOCTH,
OZTHOCJIO#- -
Hast

He Brinep-
v )KaHHas no
MOIIIHOCTH,
MHOT'0-
cloiHan

IMpaMe4yanus: |. BelaepkaHHON M0 MOHIHOCTH CleXyeT Ha3bIBaTh
cnabylo TOMLY, MOLIHOCTL KOTOpOH B NpefiesiaX MONEPeYHHKa 3EMIITHOTO
nojoTHa MeHsaercsa He Gonee yeM Ha 10%. B npoTuBHOM ciyuae Tonwa
Ha3bIBaeTCs HEBBIAEPKAHHOM O MOIIHOCTH.

2. OnHocnolHOH Ha3bIBaeTCs TOMMA, CAOXKEHHAs CNabbIM IPYHTOM
OJTHOTO NOABHAA (ONHOrO HAUMEHOBAHMSA).

3. [Ipn Hanuuuu He APEHMPYHMMX NOACTUAANOUIUX TPYHTOB
JIPCHUPOBaHKE TONIM CYHTAETCA OBHOCTOPOHHHM, ITPH HAMYMH TPEBUpYIO-
HHUX MOACTWIAIOIIHMX IPYHTOB — ABYCTOPOHHHMM, a MPH HAJIMYUH B Ipeeax
TOJNIIY APEHHPYIOIUX TPOCIIOEK — CIIOAKHBIM.

4. ManoMowHo# Ha3piBaeTCAd ¢yiabas ToIIa, MOIHOCTh KOTOpOH HE
NpeBbILIAET NOMYHIMPHHBI HACHINH 110 [IO/OLIBE.
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2.40. Topdausie 601012 MO CTPATHIPahHIECKHM OCOOEHHOCTSIM
JIOITyCKaeTcs KacCHHMpOBaTh YKPYITHEHHO B COOTBETCTBUH ¢ Tabi. 2.3.

Ta6auuma 2.3
YkpynHeHHas kiaccuuKauus 6oNoT no cTpaTurpaduuecKum

0CcOOEHHOCTIM
Crparurpaduueckuit XapaKTepHCTHKA
™I noaTun
1 a bonora, 3amoNHEHHBIE TOP(POM, HEPEKPHITHIM
CBEpXY CIOEM MHHEPABEHOrO I'PyHTa
3 bornoTa, crowk 3an0JTHEHHBIE TOPPOM
2 a Bbonora, Bxmovatomue ciiol Toppa, noacrunae-
MBI CIIOEM CATIpOTIENs, MEPre/is WiM nia H
TIEPEKPBITHI  CBEPXY CNOEM MHHEpanbHOro
rpyHTa
0 bosora, Bnoyatouime ciaoi Topda, noacTunac-
MBI CIOEM CallPONENA, MEPTENs HIH Wia
3 - bBonota ¢ ropsHEIM CloeM, MiaBarcUIAM Ha
MOBEPXHOCTH BOAK! (CrINaBUHHBIE 6010Ta)

3. Ouexka ycToiiiHBOCTH H NPOrHO3 OCAZKH HACLINH
Ha c;1a0oM OCHOBaHHH

Ananus ycnosuii sanecanus u pabomot crabeix 2pyHmos
8 OCHOBAHUU HackINY

3.1. Ha ocHOBe naHHBIX HHXXEHEPHO-TEOIOTHUECKHX H3BbICKAaHHT
B TOJINE MPEABAPHTENBLHO BBIAENAIOT PACYCTHBIE CIOH C YYETOM
NpeABaPHTEITEHO BBIIEICHHBIX JIMTONOTHYECKH OTHOPOIHBIX CHOEB T10
NOKa3aTe 1AM MX COCTOSHHS M CBOHCTB, YCTaHORJIEHHBIX [10 pe3y/IbTaram
MOJEBbIX MCIBITAHWH WM 1O KIaCCU(HKALMOHHBIM TabiuiaM.

3.2. Hpu 31OM 32 OXHOPOAHBIA NMPHHUMAETCH TaKOH CJIOH, B
npefenax KOTOporo 3Ha4eHHs OCHOBHBIX KJ1AaCCHGUKAUMOHHBIX
noKasaresiet s TOH MM MHOHM pa3sHOBHAHOCTH IPYHTA HE BBIXOAAT
3a [Ipejiesibl AXana30Ha HX BETMYHH B COOTBETCTBYIOMIMX TabMuuax v
He meHee 90% ux 3HaueHU# yK/IaAbIBae€TCS B 3TOM JHara3oHeE.
Brinenenue oqHOpoaHOTo c10A yI06HO NPOBOAUTS C TOMOLIBIO rpadu-
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Ka paccesHMs 3Ha4eHHUH roKasareseif cCocTaBa, COCTOSHHA Wik CBOACTB
rpyHTa. MeToauka BHIAECNCHHUA PAcUETHBIX CJIOEB H3JIOKEHA B
upunoxeHun 3(B).

3.3. Onpenensercs BbICOTa HAchIMM (Ha y4acTkax 3aleraHus
cnabbIX PYHTOB), PyKOBOACTBYACH OTMETKAMH FIPOZOILHOIO MPOQHIIS.

3.4. Ha3navaroT cnoco0 onpeleneHus mokasaTenc MexaHH-
YeCKUX CBOMCTB C/Ia0blX IPYHTOB B 3aBUCHMOCTH OT KATETOpPHH NOPOTH,
CPOKOB CTPOMTENHCTBA, CTAAMH NpoexkTupoBaHus. Ilpu sTom
HCHIONB3YIOT!

- Tab/IMUHblE M CIIPAaBOYHBIE JaHHBIE Ha 1-M 3Tane H3bICKaHHH;

- JIaHHBIE TIOJIEBLIX UCITBITAHHI Ha 2-M 3TalNe U3bICKaHWiL;

- TaHHBIe 7a00paTOPHBIX UCTILITAHHM Ha 3-M 3Tane U3bICKaHHUH.

3.5. C yueroM ycTaHOBIIEHHBIX OMHOPOIHBIX CJIO€B, aHAJIH3a
COCTaBa, COCTOSIHHS M CBOHCTB c1abblX TPYHTOB, BBICOTHI HAaCBIMH
BBLIENAIOTCS HaubosIee XapaKTepHbIe PacY&éTHBIE YUacTKH M0 Tpacce
JOpOTH M pacy&THBIE MOMEPEYHNKH Ha HUX C HAUXYIHMMH YCITOBUSIMH
paboth! c1abbIX rpyHTOB (MaKCHMalibHas BBICOTA HACKINH, MAKCUMAJIb-
HAas MOIIHOCTB ciaboro ocHoBaHMA, Haubosee cnabble IPYHTHI,
MaKCHMaJjlbHOe yIalleHHe OT BOJONPOHMIIACMBIX CIIOEB U Ap.).

Oyenxa HanpaAXCeHHO-0eoPMUPOBAHHOZ0 COCMOAHUA
2PYHMOE 8 OCHOBAHUY

3.6. IIpu nporHoze ycTOHYMBOCTH M OCafkH c1aboro rpyHTa B
OCHOBaHHHM HACHIIM HEOOXOIMMO OTIpe/IeNATh HANPSHKEHUS, KOTOpbIe
O6ynyT BO3HHMKAaTh B IPYHTE€ [OJ HATPY3KOH OT BeCa HACBIIH,
co0CTBEHHOTrO Beca rpyHTa (CTaTH4YeCKUE Harpy3Ky) i OT IOABMXHOTO
cocTapa (IHHaMU4ECKUE Harpy3KH).

3.7. dnsa onpeneneHus HampsHKEHHOTO COCTOSHHMSA OCHOBaHMS
HACBHINH UCHIONb3YIOTCS PeieHHs MIOCKOH 3a/1a4H TEOPUH JINHEHHO-
Je(pOpMHUPOBAHHOTO OXHOPOJHOrO MOMYTIIPOCTPAHCTBA, 3arPY>KEHHOTO
¢ MOBEPXHOCTH HArpy3Ko#, pacnpenesieHHOMH No TOMY HIM HHOMY
3akoHy. B kauectBe 6a30BOH CXeMbl HCIIONB3YETCs TpaneLUMeBUAHASA
Harpy3ka. Jlis mporuo3a KOHEYHOH BEeTMYMHBI M XOfa OCAJKH BO
BpeMEHU HCIIONb3YIOT CXeMY OTHOMEPHOTO KOMIIPECCHOHHOTO CHKATHA.

34



3.8. HampsxeHne oT coGCTBEHHOrO Beca IpyHTa IpH €ro
rOPH30HTA/ILHOM NOBEPXHOCTH B OXHOPO/IHO# TOMIE PACCUHTHIBACTCS
no hopmyne

0-2=0-X=O'Y=}/zp.zi5 (6)
e 0,0y, Oy — KOMIIOHEHTBl HOPMaJILHOTO HAMPSKEHHS;
¥ .»— YOeIbHBIH BEC TPyHTa OCHOBAHHS;
Z, — pacyYeTHbIH FOPH3OHT.
B HeoqHOpOAHOM ToJle HOpMalbHblE HANpPSHKEHHA OT COO-
CTBEHHOTO BECa rpyHTa ONpPEeAESAIoT No GopMyre
o.z:o-x:o-y'—:z(yzpi'hi) ’ (7)
e Y., ¥ h, — ynenbHbii BEC U MOIIHOCTB CJIOS TPYHTA i- IO CIIOA.
s rpyHTOB, HAXOAAWMXCSA HHXE YPOBHS IPYHTOBBIX BOJl, CAEAYyeT
YYHTBIBaTh CHIIbI B3BELIIMBAHHUS HCTIONL3YS (hopMyiy
836 __

838 o 7:7; -‘y?p_ys’ (8)
o€ Yz — YAENBHEIN BEC IPYHTA C YHETOM B3BEIUHBAHHS,

¥, — yAENbHBIH Bec BOABI, paBHbii 10 kH/M.

3.9. KoMnoHeHnTbl Hanps)keHHH B TOYKax OCHOBaHHMA OT
TpanelenaaIbHON Harpy3Ky HACBIH PaCCUHTHIBAIOTCS B COOTBETCT-
BUM co cxeMoii (puc.3.1).

T_‘IWL—“‘B — @

2
4
8

Z
Puc.3.1. Cxema ona pacuentos KOMROHEHNMO8 HANPANCEH U 8
OCHOGaHUU NPU MPANEYeudaIbHOll INIOPe HAZPY3IKU
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I'maBHBIE HOpPMAJTBHBIE U KACATENbHBIE HAMPSDKCHUA PACCUHTHI-
BAIOTCA 1O (pOpMysIaM TEOPHMH YNPYrocTd (A MeXaHHKH I'PYHTOB)

RR, ., [ SRR ©)
a,-;[a(a,+a1+a,)+——(al+a3) ya, -a,)- ZlnR'R‘+Z In ZRR“ +(a; - ,)z:|
2443 b

RR,
azszl:a(a,+aq+a3)+—(al+a,) Wa, -a))-Zim=1=+ R, Z'ln2 :211:3+(a, ) }(10)
RR
To = ’j ‘1 2 ;R +lay - ) 2 an

2
R = z’+[y-§) ; R,=yZ2 +(b-y)s

i in Z; @, =arcsin Z arcsin Z.
@, =arcsin—~—arcsin— 3 = — —1
' 2 Rl : R! RZ

B B
y-= —2A+ ajl-y
a, = arcsin ~—2 4 arcsin

3 4

JIy1s pakTHYEeCKHX pacyeToR KOMIIOHEHT HanpskeHMI B moboii
TOYKE TPYHTOBOTO MAcCHBa IO/l HArpy3KoH, pacTipe1e/IeHHOM 1o TOMy
WIH MHOMY 3aKOHY, MOT'YT ObITb HCTIOB30BaHbI IPOrPaMMBI, TaGIHLIB!
1 rpadHky, COCTaB/IEHHBIE HA OCHOBE STHX 3aBUCHMOCTEH.

3.10. Jins HU3KMX HachIMel, a TakoKe NMPH pacyéTe NPUrpy304HbIX
6epm momyckaeTcs pacuéT HanpsUKEHHWI OT PaBHOMEPHO pacrpene-
€HHOM MO0CcOBOH Harpysku no dopmyne o= K,- p, rne K, ~
ko3t duuueHT, onpenenseMsli no tabn. 3.1.

3.11. BausHue na HanpskeHHO-Ae(OPMHPOBAHHOE COCTOSHNE
TPYHTOB B OCHOBaHHY TPAHCIOPTHO} HArpy3KHU JOJDKHO YYUTHIBATHCA:

1) B BHAE NONOJIHMTENBHOM CTATUYECKOH Harpy3KH;

2) B BHMAE IMHAMHUYECKOTO BO3ACHCTRMS.

BausnneM noaBMXKHOM HArpy3kH (B CTaTUYECKOM CMBICTIE) Ha
YIUIOTHEeHHE ¢1aboro rpyHTa MOXKHO NpeHe6peyb MpH BbICOTE HACKINM
Gonee 3 M.

HciuttoyeHne BIdAHAA MOABHKHOH Harpy3kd (B CTaTHYECKOM
CMbICJIE) Ha YCTOMYMBOCTB C/TAGOro rpyHTa CICAYET MpeyCMarpuBarsL
Bnepuoa cTpouTenscTBa. C 3ToH Hestbio HeoOXOnHUMO, YTOOBI NepBHIi
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HACBIHOM croii 6611 TomnMHOM He MeHee 0,75-1,0 M. B cBsi3H ¢ 3THM
IIPH CTPOUTENHCTBE Hachiled Ha ciaabeIXx rpyHrax HeoGXomMMO
npeaycMaTpHBaTh ycTpoicTBO pabGodeil miardopMbl He MeHee
YKa3aHHOH TOJILIHHBI.
Ta6bnuua 3.1
3Hayenns K| B ciTydae AefCTBUS paBHOMEPHO pacTipe/ieieHHON
Harpy3K# B YCIOBUAX IUIOCKO#M 3a/1a4H

3HaueHus
z 0 [ 0,25 ] 0,5 l 1 ] 1,5 ] 2
wa Kl
0,00 1,00 1,00 1,00 0,00 0,00 0,00
053 0,96 0,90 0,50 0,02 0,00 0.00
0,50 0,82 0.7% 048 0.08 0,02 0,00
073 0,67 0,61 0435 0,13 0,04 0,02
T,00 0,55 0,31 0,41 0.19 0.07 0,03
125 0,46 044 037 0.0 0,10 0,04
.50 0,40 038 033 0,21 0.13 0,07
75 0,335 034 0.30 0,30 0,14 0,08
00 0.31 0,31 0.8 0.17 0.13 0,10
3,00 021 0,21 0,20 017 0.17 0,10
7,00 0,16 0.16 0,15 0.2 0,11 0,09
3,00 0,13 0.13 0,12 0,10 0,10 0,00
5,00 .11 0,170 0,10 0,00 0,00 0,00

Ipnmeyanue. 25— mUpyHa TpaneleHIaIbHOA STHOPEI Harpy3KH 110
cpeaHe# IMHMM; Z B X — KOOPAMHATH! TOYKH (cM. puc.3.1). 3xech u nanee B
TEKCTE X - KOOPJMHATa N0 TOPU30HTAILHOM OCH.

3.12. Ilpu HecobmopeHun yenoBui n.3.11 mnsg ydera BnusHus
NOABM)XHOHW HAarpy3k# (B CTaTHYECKOM CMBICE) MPH pacyeTax
KOHCTPYKIMH HaCBhINYA BBOJUTCH BEIHUYMHA YCJIOBHOW pacueTHOMN
BEICOTHI HACHITH (£, ).

YcnoBHas pacyéTHas BEICOTA HAChINH Onpezessercs no ¢opmyiie

hyc=h+hg s (12)
rae /i, — MOUONHATENbHAA TOMAIMHA HACBIHOTO CIIOs, 3aMEHSIoIas
BO3JEHCTBHE MTOABMKHON HArpy3KH.
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Benmnunna ki, paccuutsiBaetca no gopmye
3
_BKy
}/M,Cp,
rae P, — yAernbHas HAarpy3ka Ha MOBEPXHOCTH Npoexkel YacTu oT
Kosieca pacu€THOro aBTOMOOHIA (MJTH I'yCEeHHLb! NIpH pacuére Ha
TYCEHHYHBIE MAIUHHBI);
b4 — 7| -
K " K03(PULHEHT NpUBECHE A OABIKHON HArpPy3KH K IKBH
BaJIEHTHOM CTaTHYECKOH;
Vcp. — CPEOHEB3BEIUCHHBIA yeNbHBIH BEC IPYHTa HACHIMH.
3.13. Bennuuna R‘-’w B pacueTax OCaJKH yCTaHaBJIHBAETCA IO

dopmyne

h (13)

g

l+2£ 1+2£+2f{-
k- B B_, B B |, (19
ye
2:(B+2B)| 4 p Py 1ok oy Hy
D D D
a B pacyerax ycToHUMBOCTH cl1aboro ocHoBaHMs — 10 GopMynam:
l,5+2% B B
K3 = . npu H>=, (15)
ye
(s2l . By B+2h 4
D 2D
l+2-h—+2£ B
K= B B .
h H.,
(+24 428y B+2h L H<B, (16)
D B 4

rae D — nuaMeTp OTneuaTka KoJieca WIH HIMPHHBI FYCEHHIIBI;
n — mokasarejlb, PaBHBIH ] KOJIeCHOM Harpysku — 1;

IU1s TyCEHHYHOMH Harpysku — 2.

3.14. Ilpy npoeKTHpOBaHHH HaChITH Ha TOPHIHOM OCHOBaHHM
B IOMOJHEHHE K BBIIICH3JIOKEHHBIM pacuéraM cliefyeT Ha3HayaTh
BBICOTY HAChIIH C Y4€TOM AHHAMHYECKOTO BO3/IEHCTRYS TPAHCIIOpTa.

JonycTuMyr0 MHHUMAaJIbHYIO TOJNLIMHY HACBIIHOIO CJIOS A
HCKJIIOYEHMs HeNONMYCTHMbIX YNMPYruXx kKosneGaHuil HOpoxHOH
KOHCTPYKIHH CllefyeT Ha3HA4aTh 1o Tabm. 3.2.
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Tabnuua 3.2
MuHUMaNbHAs BBICOTA HACKIIM (M) Ha TOP(SHBIX IPYHTax
B 32BHCHMOCTH OT THIa JOPO>KHOH OEeK bl

MomHocTs Tun 1opoXHOH 0EKABI
ciaboro Aop A

OCHOBaHMA, .
M KanUTaIbHEIH o0Nerye HHbIM NepeXoaHbIH
1 2,0 1,5 1,2
2 2,5 2,0 1,5
4 3,0 2,5 2,0
6 3,0 3,0 2,5

Hpnmeuanun: 1. JIng npoMeXyTOYHBIX 3HAYCHHWH HavaabHOU
MOUIHOCTH CXHMaeMoro cjos TpebyeMmas TONIIMHA yCTaHABIMBaeTCH
JMHEHHON HHTEPIIOIALIMEN.

2. TonmyHa BachiM B JaHHOM Cjly4ae ONpENeNAETCH Pa3’HOCThIO
OTMETOK NMOBEPXHOCTH MPOE3XKeit YaCTH M IIPOCEBLICH NOJOUWBLI HACKITIM IO
oCH 3eMJIFHOTrO nonoTHa. ITpy Hammium norpe6enHoro cnos Topda (cios,
NepEKPHITOr0 CBEPXY CIOEM MECHAHOIO M IIIMHUCTOTO IPYHTa) TONIIHMHA
TIepEKPHIBAIONIETo CNOA BKIOYAeTCA B TONMHY Hacsnu. JlomyckaeTcs nis
KOHCTPYKTHBHBIX CJO€B, 06JlafalomuX NPOYHOCTBIO HAa PacTAKCHHE,
YYHTBIBATH IKBUBAJIEHTHYIO TOJIIHHY.

3.15. Jins Haceinei Ha TOpdSIHOM OCHOBAHMH, TOJLIMHA KOTOPBIX
No ApYTrdM pacueTaM MNONydYaeTcs MeHee JONMYCTHMBIX 3HaYeHHMH,
TpUBeZICHHBIX B TaOM. 3.2, mapaMeTpsl JOPOXKHOM KOHCTPYKIMHM CIIEyeT
Ha3Ha4aTh, HCXOAS M3 NMHAMHYECKOrO pacyeTa, I HPOBEPKH
JOITyCTHMOCTH YCKOPEHHH KoteGaHuii 3eMIITHOTO NONOTHA TI0 YCIIOBHAM
TIPOYHOCTH NOKPHITHA. MeToanka AMHAMHYeCKOro pacyera 3eMJIIHOTO
NOJIOTHA Ha TOP(AHBIX MPYHTAX U3JI0XKEHA B IIPHIIOKEHHH 1(A).

Ilocmpoenue 2eomexnuyeckoli Mooeau Hacvlny Ha crabom
OcHOoBaHUU

3.16. Pe3ynerarsl aHamu3a 1 0606IIEHN JaHHEIX HHKEHEPHO-
reONIOrHYeCKHX HM3BICKAHHUH, BBIMOJHEHHBIX HA yYaCTKe 3aJieraHus
cnabpIx TPYHTOB, OTOOPaXKAIOTCA B BHAE CXEMBI PacyE€THOrO Mone-
pevHHKa.
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Ha cxeme nomxHb! 6bITh JaHBI:

- NONEPEUHBIH pa3pes HACHIK ¢ PeIBapHTEIHHO 3aIIPOEKTHPO-
BaHHBIMH €OMETPHYECKMMH pa3MepaMH, UCXOAA H3 NPOAOIbHOTO
npoduns paccMaTpMBaeMOro BapHaHTa TPacChl H HaAMEYEHHBIX
napaMeTpoB nonepeyHoro npoduis (BeICOTa, LWIHPHHA MOBEPXY,
KPYTH3HAa OTKOCOB), M JaHHBIMH O PAaCUETHBIX 3HAYEHHAX (HU3HKO-
MEXaHHYECKHX CBOMCTB FPYHTa HaCHIIH;

- HHDKEHEPHO-TeOIOrHYECKHI pa3pe3 OCHOBaHHS HACBHINH Ha
nonepeyHuKe ¢ HHpopMaLpeli 0 MOLUHOCTH BbIAEICHHBIX OJHOPOIHBIX
CJIOEB, PacYETHOM YPOBHE NOBEPXHOCTHBIX M TOA3EMHBIX BOA,
pacuHeTHHIX 3Ha4eHUAX (U3UKO-MEXAHHUYECKHX CBOHCTB IPYHTOB
BBIICTIEHHBIX CJOEB.

3.17. Ha ocHoBe cXeMBb! pacyeTHOTO MONEPEYHHKA OCYIIECT-
BIIiETCA MIOCTPOEHHE €OTEXHHYECKOH PAcHeTHOH MOJIENH, CHCTEMbI
«HAChIb-OCHOBaHHE)» C HCIMO/Jb30BAHHEM COOTBETCTBYIOHIMX
PacueTHBIX CXeM, MPHHUMAEMBIX U1 TOTO HJIH HHOTO FEOTEXHHYECKOro
TIPOTHO3a, M OTpaXkaloled JaHHEe, HeoOxoxuMbie AJIA MPOrHO3a
HanpsiKeHHO-/1eGOPMHPOBAHHOIO COCTOAHUA OCHOBAaHHS HACHIITH.

3.18. Jins pacuera yCTOHYMBOCTH OCHOBAHHS B Ka4eCTBE
6a30BO# npHHMMAaeTCs pacueTHas CX€Ma B BH/I€ CJIOMCTOTO MOJy-
NPOCTPAHCTBA OTPAHWYEHHOH MOIHOCTH, 3arpy>KeHHOro C NMOBepX-
HOCTH BePTHKaJbHON HAarpy3koi, pacrpefelecHHOH [0 3aKOHY
paBHOGouHOI Tpaneuun (puc. 3.1). Ilpu atom pacmpenenexnde
HanpsbkeHuH B TOMINE NPUHAMAETCA Kak B OQHOPOXHOM MOJYNpOC-
TPaHCTBE.

Ipu cnoxHOM nonepeyHoM NpoQHIIE HaCHITH 3MOpa Harpy3KH
COCTaBJIAETCA U3 MPSIMOYTOJIbHBIX M TPEYTOJbHBIX JJIEMEHTOB.

3.19. JIns nporHo3a KOHEUHOH BENHYMHBI OCAJKH pacyeTHas
cxeMa NPUHUMAETCS B BUZE CJIOMCTOrO MacCHBa, OrPAHHIEHHONO CHU3Y
rpaHHLel aKTUBHOHM 30HBI CXKATHA, 3arpyXXeHHOTO C MOBEPXHOCTH
Harpy3ko#, pacnpeneneHHON Mo 3akOHY pPaBHOGOYHOM TpaneuuH.
PacnipenieneHne CKMMaIOIMX HAaNpsLKEHHH TI0 myOMHE OCHOBaHHS
NPHHNMAETCS KaK B OfHOPOJHOM noynpocTpaxcTse. [Tpu sTom pacuer
BBINOJTHAETCSA JUIst OCEBOrO CTBOPA MONEPEYHHKA HACBIKA HAa OCHOBE
cXeMbl (ONHOMEPHOTO KOMITPECCHOHHOIO Cxkaths) (puc. 3.2.)
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Jns nporHo3a xoxa OCaJKH BO BPEMEHH HCIIONb3yeTCs
pac4eTHas CxeMa B BHJE CXMMAaeMOTo OJHOPOAHOIO CJIOf OrpaHH-
YEHHOH MOLIHOCTH C Y4eTOM pealbHbIX YCJIOBHH OTXKaTHS BOJBI
(apeHUpoBaHHeE), 3arPy>KEHHOTO PaBHOMEPHO pacripefieJIeHHOMH
Harpy3koii, COOTBETCTBYIOLIEH BECY HAChINK, B YCJIOBHAX KOMIIpec-
CHOHHOTO cxxatus (puc. 3.2.).

3.20. Ilpu nocTpoeHMH reoTEXHHUYECKOH MOJIENH [/ NPOrHo3a
0CafKH ¥ KOHCONMAALMH BaXKHBIM 37IEMEHTOM ABJISETCA Ha3HAYECHHE
pacueTHON MOUIHOCTH AKTHBHOH CXXHMaeMOH 30HBI, CYLLECTBEHHO
BIIMAIOLIEH Ha pe3yNbTaThl IPOrHo3a.

BenuunHa akTHBHOM 30HBI C)KaTHs YCTaHABIHBAETCH B KAXKIAOM
KOHKPETHOM CJIy4ae € y4eToM (akTH4eCKOU MOIHOCTH cNabbIX rpyH-
TOB, HX PACIIOJIOKEHHS 1 YCIIOBHI paboThl. B kauecTse HinkHel rpanu-
1Ibl aKTHBHOM 30HBI CxkaTus B coorsercTBuH co CHull 2.05.02-85
HPHHUMAIOTCS:

- KPOBILS IPOYHOTO H MaJIOCKMMAEMOro IPyHTa, PacoIOKEHHas
Ha rTy6KHe, He NpeBbIakoLIei NOJOBUHBI INIHPHHBI HACHITIH NOHH3Y;

- TOPUM30HT, Ha KOTOPOM BEPTHKaIbLHBIE HOPMalbHBIC Halps-
JKeHHs OT BHelIHeil Harpy3k He npeBbimaloT 20% oT HanpsXKeHHi
OT COOCTBEHHOIO BeCa IPyHTa OCHOBAHUS.

3.21. [Ipn HanW4YMK AAHHBIX HEHNOCPEICTBEHHBIX KOMIIpEC-
CHOHHBIX MCTBITAHWH TPYHTOB cnaboit TONIM BEeJM4MHA aKTHBHOM
30HBI MOXKET YTOYHATLCS.

VTouHeHHe ¢ yyeToM peasibHOH TOYHOCTH KOMIIPECCHOHHBIX
ACNBITAHUH BHINIOJIHAETCS IpaduKO-aHAIUTUIECKHM METOAOM,
3aKJIIOYAIOIMMCS B CIICAYIOLIEM.

Crponrcs ocpenHeHHas KOMIPECCHOHHAs KpHBast JVis BBLICICH-
HBIX CNOEB c1abok Tommu no nTyGuHbL H,', paBHO#H NnolywMprHe Ha-
CBITNIH MOHM3Y, HO He MeHee 15 M. Onpenenserca pacyeTHas Harpy3ka
Ans CepeMHBl 3TOH 30Hb!I (P ). PaccunThiBaeTCsi OPUEHTHPOBOYHO
BEJIMYMHA KOHEUHOH ocankH (S, ) B mpeaenax yka3aHHOH Bbille
TomuMHbl. Ha3zHayaercs fomycTHMas MOTPELIHOCTb OCAAKH, K
npumepy 5% OT KOHe4HOH BenuuuHel, T.e. S=0,05 S . 3arem
YCTaHaBAMBAaeTCA OTHOCHTENbHAS ee BeluYHHa no dopmyre

0,05-S,,,
Hl

a

An = . a7
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Ha xomnpeccuonHO# kpuBo# Buaa A =f(P) npu P>P_Haxoautcs
Takol €€ y4acTOK, Ha KOTOPOM IPH HE3HAYUTEIILHOM NPHPAILECHHH
Harpy3ku (4P =P -P)) BeninudHa NpUpalleHHs OTHOCHTEIbHOH
nedpopmaumn (A1) He npespimiaet A _, T.e. 44, < A . Harpyska P, npu
KOTOpO# cobiogaeTcsa 3TO ycnosue, OyAeT COOTBETCTBOBATh
HaNpsHKEHUIO, BO3HHUKAIOLIEMY HA HKHEH MPaHHIE aKTHBHOM 30HBI

cxarus. Jlaiee no smope pacripenenienus (o, ) no rryGuHe oM

HAXOJIAT TOPHU3OHT, OTBeyaroHii yenosuio (o,) = P_. Ero paccros-
HHUE OT MOJOLIBBI HACBITIH ONPEJEIUT aKTUBHYIO 30Hy .
3.22. Ilpu Hanuuyuu y rpyHTa CTPYKTYpHOH NMPOYHOCTH Ha
CXaTHe BHOCAT KOPPEKTHBEI B yCTAHORJIEHHE aKTHBHOH 30HEBI C)KaTHS.
B 3TOM cilyyae 3a HIDKHIOIO I'PaHHL aKTUBHOM 30HBI CKaTus
NPUHUMAIOT FOPHU30HT, Ha KOTOPOM BEPTHKAJIbHOE HOPMaJbHOE

HANpsKEHHE OT BHEWHeH Harpy3ki (o7, )He NpeBbIAET CTPyKTYpHO#H
NPOYHOCTH TPYHTa Ha CXKaTHe (oc,,,,,), T.€. coOMoONaeTCs ycioB1e
o,< Cemp -

YacTe TONIM BbIlE FOpU3OHTa Z= H CYATAETCS aKTMBHOH
30HOH, YacTh TOJIIH HUXe ropu3oHTa Z= H — naccuBHOI, B KoTOpoi
He NMPOU30MET CYLIECTBEHHOTO CTaTHYECKOTO YIUIOTHEHMs caboro
TPYHTa NOJ Harpy3Koi OT Beca HachIIH.

3.23. Ilpu HEOXHOPOAHOM TOJMLIE, @ TAKXKE NPH NEPEMEHHOCTH
BEJIMYMHBI CTPYKTYPHOMN TMPOYHOCTH Ha CXKATHE W MPH HATMYHH
YCIOBHHA U1 paGoThl B OTKPHITOR M 3aKpLITOH CHCTEME, NIyOMHY

AKTHBHOM 30HBI C/IeAYET YCTaHABIMBATh rpadUuecKuM criocobom.
ITpu 3TOM myTéM CpaBHEHHs AEHCTBYIOIIErO BEPTHKAJbHOIO

HOpMabHOrO HanpskeHHa (o,) B cepenuHe clos ¢ HArpyskoit

MEXaHHYECKOro OTXKATHs MOPOBOi BOABI (P, ) BHIACNAIOT CIOH,
paboTtatomue B OTKpITOH cucteme (o, > P, ) AIM B yCIOBUAX
3aKpbITOM cHeTeMbl (0, <P, ).

3.24. Jlns cnoes, paboTaoIUX B yCIOBHAX OTKPBHITOH CHCTEMbI
B aKTHBHO# 30He, OLICHUBAIOT YCJIOBHA MX JAPEHHPOBaHHi, T.e. MyTh
(unsTpanuy OTKUMAEMOl TOPOBOI BOADI.
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BO3MOHBI ClIefyIolIe BapHaHThl CO3AaBaeMbIX YCJIOBHIA
GUIBTpaLK BOIBI U3 C/I04 B 3aBHCHMOCTH OT €r0 PacIolIOKeHHs Mo
OTHOLIEHHIO K IPEHHPYIOLIEMY CIIOIO:

1) crnoit rpyHTa pacmoyioKeH MEXAy MacCUBHOH 30HOH H
npexupytonium ciioeM. ITyTs Gpunbsrpanyuy paBeH MOLIHOCTH €105, BOAA
OT)KUMAEeTCs BBEpX;

2) croli rpyHTa pacmoyioXeH MEeXTY JPEHHUPYIOLIHUMH CIOAMU
WIM MEXIY IPEHUPYIOIIHM CII0EM U BONOTPOHUIIAEMBIM OCHOBAHHEM.
Tyt duIBTpauMy paBeH MONOBUHE MOUIHOCTH CJl0s, BOJA OTXKUMAaeTcA
BBEDX M BHHU3;

3) crnoit pacnosnoXeH MeXIy APEHUPYIOLMM CIIOEM H BOJOHE-
NpoHuaemMsIM ocHoBaHueM. [1yTe QuiabTpaum paBeH MOLIHOCTH
CII0f, BOJA OT)KUMaeTCs BBEPX;

4) ci0ii pacnioNIOKEH MEXIY HepeHupyomumMy ciaoamu. ITyts
¢uUNbTpay paBeH NOMYyINHPHHE HACHIMH MO MOJOLIBE, BOAA
OTXKMMAETCS B CTOPOHBI.

B pesynbraTe yTOuHseTCs «pacyeTHas cxeMa OCHOBaHHSA
HACBHIITH», UCHIONb3yeMas Ul TPOrHO3a OCAaJKH M KOHCONHIALUH
(puc.3.2).

3.25. Ha Ga3se reoTexHHMYECKUX MOJENEeH HACBIMH Ha ciabom
OCHOBaHHMH JJI PACUETHBIX MONEPEYHHUKOB Ha YHacTKe HOPOTH Ha
cnabbIX rpyHTax aig o6OCHOBaHMA MPOEKTHOrO PEIECHHSA MO
KOHCTPYKLIMH HACBIIIH BBINOIHAIOTCS PacyeThi:

1) xoHe4HOMN OCalJKH BCEX CJIOEB OCHOBAHHA B Npeaenax
AKTHBHOM 30HBI;

2) ycTOMYMBOCTH HachlIu Ha ciaboii Tomiue;

3) MHTEHCHBHOCTH MPOXMKICHUA OCaZAKH OCHOBAHHSA HACHIITH.

3a pacueTHbIH PU NPOrHo3€e 0CaAKH BO BpeMEHM NPHHAMAETCA
cioli ¢ Hanbosnee HEBBITOAHBIMU YCIIOBUAMH JUTS €10 KOHCOMUALMH,
K KOTOPBIM OTHOCATCS:

- HauboJIBILIas BIAKHOCTh MPYHTa;

- HauboMnbLIas YIVIOTHAIONAs HArpy3Ka;

- HanOoNBLUKMH My Th GUABTPALMH OT)KHUMAEMON MOPOBOH BOIBI;

- HauOoNbLUAA KOHEYHAs OCAlKa.
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Puc. 3.2. Ilpumep pacuemnoii cxemsl cnabozo 0CHOGAHUA HACHINU
0NA pacuema 0CaoKu U KOHCONUOauuu:
1 — naceine; 2,3,4 — cnou ocHoeanusn, 00HOPOOHbIE NO
HANPANCEHHO-0ePopMUPOBAHHOMY COCMORHUIO;

5 - 600onenponuyaemsrii noocmunarowjuit cnoit; 6 — niopa
GEPMUKANLUBIX HANPANCEHUTL OM 6eca HACHINU; 7 — YC08uUA
Operupoeanua; 8 — 3niOpa cCMpyKmypHoii RpOYHOCMU 2PyHMa Ha
corcamue; 9 — INOPa HAzPY3KU HAYANA PUILMPAYUOHHOT
KoHconuoauuu; 10 — akmuenan 3oua; 11 — naccuenan 3oua;
12 - omxpoiman cucmema; 13 — 3axkpviman cucmema

Ouemca ycmofmusocmu OCHO8AQHUA HaAcCbINYU

3.26. OueHka ycTOHYHBOCTH OCHOBAHUA BBITIOJIHAETCS C LIEJIbIO
onpeneneHus BO3MOXHOCTH GOKOBOro BhINHUpaHHA cj1aboro rpyHra
OCHOBaHMA 110/] BO3AEHCTBHEM HArpy3KH OT Beca HACHINH.

B 3aBMCHMMOCTH OT pe3ylbTaToB OLEHKH YCTOMYMBOCTH
OCHOBaHMS B €r0 MPUPOJHOM COCTOSHHM OTHOCST K OXHOMY M3 TPEX
THIOB:

I — ocHOBaHuA, He Tpebylolue crieHanbHEIX Mep 1o obecre-
YEHUIO YCTOMYMBOCTH;

Il — ocHoBanms, ans obecneyeHHs YCTOHUHMBOCTH KOTOPBIX
JOCTATOYHO OrPAHHYMTH PEXHM OTCHINTKH HACBIIH;

II1 — ocHOBaHus, TpebywoUne NPUMEHEHUs CNeLHaNbHbIX
MepOIpHATHHM a1 obecnedeHHs UX YCTOHUMBOCTH (MCKIIOYEHHE
60KOBOTO BHIMMPAHKsA CIaObIX PYHTOB).
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3.27. Bo3moxHOCTb Ofecrieuenus yCTOAYHBOCTH OCHOBaHHH
I Tuna o6ycnoBaeHa cocoGHOCTBIO CNNa0BIX TPYHTOB YIUIOTHATHCA H
YIPOYHATECA MO MEpe MOCTENCHHOH Nepefavyd Ha HUX Harpys3kH d
TIPOXOXKAEHHSA MPOLECcCa KOHCOMHAauuH. B cBA3H ¢ 3TUM B 001em
ciy4ae OLEHKa YCTOHYMBOCTH OCHOBaHHA HOJDKHA BBITIONHATHCA JUIA
JBYX COCTOSIHHIA:

- JUIst ycnoBuii OBICTPOIf OTCHIMKY HACKINHM (YCIIOBHO MTHOBEH-
HOM), NTPH KOTOPOI rPYHT OCHOBAaHHS HE YCTIEBAaeT KOHCOJIMIPOBATHCS
¥ NOBBICHTB CBOIO IPHPOTHYIO MPOYHOCTE;

- I8 YCNOBMH MEIUIEHHOH OTCBINKH HACBIIH, NPH KOTOpO#H
riepefiaya Harpy3Ky OCyIECTBIIAETCS MO MEpE YBEIMYEHUS MPOYHOCTH
TPYHTa B pe3yJ/ibTaTe ero KOHCONUAALUH N0/ NPEAbIAYIIEH CTYTICHBIO
Harpy3k.

3.28. IlepBoHayanbHas OUEHKa YCTOWYUBOCTH OCHOBAHHS
TpeyCMaTPUBAET NPOBEPKY YCIOBUA MPOYHOCTH B HaUOOJIee OnacHoM
TT0 HAaNPSKEHHBIM COCTOAHUAM TOYKE OCHOBAHHA. Yenosue AOCTATO4Y-
HOM YCTOHYHMBOCTH OfpeaesiseTcs BblpakeHHEM

fes =21, (18)

rne K, — xoadduument 6esonacHocTH;

P, —6e3onacHas Harpy3xa, OTBe4arollas NpenebHOH BeTuYnHe
BHEIUHEH Harpy3kd Ha OCHOBAaHHE, BBI3BIBalOIIEH BO3HHKHOBEHHE
NpeaeabHOro COCTOSHUA MO cABUry B Haubojee omacHOM Touke
OCHOBAHH1,;

P, — pacyeTHas BeIMYHHA BHEUIHEH Harpy3kH, onpefenseMas
AJ15 HACHINTY TpaneuenaainbHoi dopmset no n.3.35.

3.29. besonacHas Harpy3ka 3aBHCHT OT HHTE€HCHBHOCTH
niepefiaqy Harpy3KH, B CBA3H € YEM 1A ONPEIEIEHNs THIIa OCHOBaHUA
TI0 pe3ynbTaraM OLEHKH YCTOHUMBOCTH HEOOXOXUMO B OOLLEM CiTydae
onpenenuTh ko3dduureHT 6e30MacHOCTH A YCIOBHH ObIcTpo

OTCHINKH HachInK { K. ) ¥ 15t yCIIOBMH MEIUIEHHOMR OTChinkH ( Ko, )-
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3.30. BesonacHas Harpy3ka [uis YCJIOBHH OBICTPOH OTCHINKU
HachINY ompeensercs no ¢gopmyrne

was | Cuas ¥V 2 180,0,)
bes = I , (19)

mn

Iec, u @, — CUEIUICHHE H YTO/ BHYTPEHHETO TPEHHS rpyHTa criaboit
TOJNINH TNpPHA €ro TNpPHPOAHOH I[JJOTHOCTH-BJIA)XKHOCTH;
Y™ cpenHeB3BeLIeHHBIH yneabHbIH BeC rpyHTa ciaboi Tomuy (B
HEOOXOMMMBIX Clly4asX C Y4eTOM B3BEIIMBAHHA), PACIOIOKEHHOU
BBILIE FOPH30HTa Z,
Z - rnyGuHa paccMaTpHUBaEMOro rOPH30HTA OT MOBEPXHOCTH 3EMIIH;
- nnd TpaneuenanbHOH JMOphl Harpy3ku QyHKuMs @, ., Gopmer

2a zZ
BMIOPbl HAIPY3KM —~~ W OTHOCHTENBHOM IyOMHBI—~, YCTaHaBIH-

B
BaeMas no rpadukam npuioxenus 3(B).

3.31. B ciryyae, eciu cobGmonaeTcs yciaoBHe

e Pnaw
Kp' = Pé"*’ 21, (20)

pacy

OCHOBaHHE OTHOCAT K | THANY 1o ycTOl“'I“IPlBOCTH H HHKaKHXx
JOMOJHHUTE/IbHBIX MPOBEPOK yCTOﬁqHBOCTH HE NMPOBOIAT.

Hay
bez

B cnyuae, ecmu K, <1, ang otHecenns ko II wu I tumy

onpenenAoT 6e30nacHyIo Harpy3Ky pH MeJUIEHHOH OTCBINKE HACHITH
M0 BbIPAXKEHHIO

won | (€ +7,Z180")
S I I @y

min
rae ¢’ u @’ — YCJIOBHbIE CLEIUIEHHE H YroJl BHYTPEHHEroO

TPEHHA, MOJTYy4YaeMbl€ TIPH KOHCOJIHUANPOBAHHO-JAPCHUPOBAaHHBIX
HCIbITAHUAX Ha CABHI,
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[ — Ta ke QyHKLHS, YTO ¥ NpH pacueTe Ha OBICTPYIO OTCHIIKY,
HO NpUHHMaeMas B 3aBUCHMOCTH OT ¢”.
3.32. Jlanee BeiuMcafAOT K03doHUHEeHT 6€30MacCHOCTH NpU
MEJIEHHOM OTCBITIKE HACBIITH
KOH _ i‘?
be3 P . (22)

pacy

B cnyuae, ecnu K% <1, OCHOBaHHE KOJDKHO OBITh OTHECEHO K

I Tumy. Tlpu onnoBpeMeHHOM cobmoneHuu ycnosuit Ko <l u

KNOH
K2 > 1 ocrHosanue oTHOCAT Ko II THmy.

3.33. Tna ocuosanwii I 1 111 THIOB pekoMeHgyeTCs IPOBOAKUTD
JOMOIHATENBHYIO KONUYECTBEHHYIO OLIEHKY YCTOHYHMBOCTH, HCIONb3Ys
pacdeTsl Mo CXeMe KPYNTOLITHHAPHYECKHUX MOBEPXHOCTEH CKOMb-
JKEHHUA.

3.34. TIpy cnoxxHOM monepeyHoM Npoduie HACHIIH OLUEHKY
YCTOHYHUBOCTH OCHOBAHMS N0 HaNPsHKEHHOMY COCTOSAHHIO Clle[fyeT
APOBOJAMTH, MCIONB3Ys CNELMalibHble NMporpaMmel s OBM.
[IporpaMmpl npefycMaTpHBAIOT OLEHKY YCJIOBMS MPOYHOCTH B
PasAMYHBIX TOYKAX OCHOBAHKUA, JUIA YEro UCMIONB3YIOT Ko3hdULHeHT
CTabWJIBHOCTH

+¥, 2t
Kp=e e 282 3
0'1‘02_01+°'ztg¢
2cosg 2

Ie O, ¥ O,—3HaYeHHs VIABHbIX HATIPSHKEHHHA B pacCMaTpuBaeMoi
TOUKE OT BHEIIIHEH Harpysk.

3nauenus K MOTryT ObITh OTNpeaeneHsl KaK Juisi NPHPOJHOTO

Hav =
COCTOAHMS IJIOTHOCTH-BIAXHOCTH TPyHTa K%' =flc .o ), Tak u
U1 0600 MOMEHTa KOHCONIMIALIMH, BKITIOUast MOMEHT CTaGHTH3aLIUM
Y - s’ 7)
K5 =fcl o).
ITo pesynbraram onpeneneHus K, CTpOAT H30AMHUM PaBHbIX

BeiuMH K| M OTIpeJeNaroT pasMepsl 30H, B koTophix K < 1.
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Ipu OoTCyTCTBHM 3THX 30H OCHOBaHWe OTHocAT K I Tumy. Ilpu
HAJIM4MHK 30H ¢ K| < ], OLICHMBAIOT MX Pa3Mephl i NPOBOAST pacueThl
YCTOHYHBOCTH MO CX€ME KPYNIOUMIHHAPUUYECKHX MOBEPXHOCTEH

CKOJIBXKEHHA.
3.35. PacyerHas Harpy3ka OT HachIIH TpaneleuaaTbHON GopMbl

onpexenaercs no ¢popmysne
P pat.u= yn(hpacu+Sxou) ’

TA€ y, — YAeNbHbIH BEC rPyHTa HAaChIlY;

(24)

KOl

h__— pacyeTHas BHICOTa HACHIH.

pacy

S, — KOHeuHas ocajka Hachiny (cM. . 3.40 —3.45);

3.36. B 3aBHCHMMOCTH OT NOJy4Y€HHOro ko3hdHHUEeHTa

6e30MacHOCTH ONPEAENIAeTCA: THI OCHOBAHUS MO CTENMEHH YCTOHYM-
BOCTH U HeOOXOJMMOCTh ROMOJHUTENbHBIX MEPONPHATHH s
obecnieyeHus ycTOHUYMBOCTH OCHOBaHHA (Tabn. 3.3).

Tabnuua 3.3
Tun ocHoBanMA no ko3¢ duiMeHTy 6e30macHOCTH
Mpeobn -
peoGnanato Bo03MOKHOCTE
mue
Tun Onpenes- Xapaxrepucr Aebopmaum HCTIONB30Ba~
OCHOBA o HKa CTeNneH: m_i au" Hus cnaboit
Ycroituneo- Py TOJIUM B
HHA MIPU3HAK Haubornee
CTH Ka4eCcTBe
OTIACHOT0
OCHOBaHMs
cnost
1 2 3 4 35
I Hay VYeroiiuu- Cixarue Moxso
Ki® >
e BOCTb 06ec- HCTIONBL30BATh
neveHa npu B Ka4ecTse
mo6oii cko- OCHOBAaHHSA
POCTH OTCHIN-
KH_HaCcHITH
II Ycio#un- ITpu Grictpoit MoxHo
na g BOCTB TpH OTCBITIKE — MCTIONB30BaThH
Ge3 6picTpoit CJBHI B KA4CCTBE
OTCBINKE HE (BELIaBAMBA- OCHOBaHMs
K;:;‘ >1 obecneyeHa, HUE), NIpH npy
HO obecrieue- MEJIEHHO I MEZICHHOH
Ha NpH OTCBIIKE —~ OTCBINKe
MeJUTeHHOM cxarue HachINu
OTCHINKE

48



Oxonuanue Tabn. 3.3

1 2 3 4 S
111 K™ o Ycro#un- Casur (851- Bes
des BOCTb HE JaBJIHBAHHE) KOHCTPYK-
obecneye- THBHbIX
Ha HH NpH MEPONPUATHH
KaKHX B KauecTBe
pexamMax OCHOBaHHUA
OTCBIKH HCIONb30BaTh
HENb34
HyxHo
yA&IHTh
cnaburit croii
WA U3MEHUTD
KOHCTPYKLHIO
HAaCKHIIA

IIpumeuanns. 1. TpeGyemblit (JOMyCTHMBII) PEXHM OTCBITIKH TIPH
Il THDE OCHOBaHHMA YCTAaHABIHBAETCA CREUHANLHBIM PAcYETOM.

2. lpn npuOMIWKEHHOM ONpeneIeHHH THIIA OCHOBAHHA HAa OCHOBE
TabGNMYHBIX JAHHBIX KM JaHHBIX IOJIEBBIX HCTILITAHHIT HAa MepBOH CTaguM
npoexTHpoBanua tHn Il genurca Ha nsa noaruna II-A u II-b. K noaruny

1I-B ocHoBanue crnenyer otHOCHTh NpH 0.2 S K7 < 1,ampn K07 < 0,2

ocHoBaHMe ciaelyet orHocuth K III tumy. OcHoBanme noxgruna 1i-b nocne
YTOUHEHHA pacuéTa ¢ MCMONB30BAHUEM a6OPATOPHBIX MAHHBIX MO
XapaKTePHCTHKAM CABHI'a U KOMIIPECCHH OKOHYATEHHO OTHOCAT JIHGO K THITY
11, 1460 x Tamy 111

JU1A ITMHHECTBIX FPYHTOB € YIJIOM BHYTPEHHEro TpeHus ¢ < 5-7°
IS OLHEHKH YCTOHYHBOCTH MOXHO HCTONIb30BATh YMPOLUEHHbIE
3aBUCHMOCTH, Nonaras ¢ =0.

B 4acTHOCTH, OPHEHTHPOBOYHO YCTOWYHBOCTH cnaboro
OCHOBAHMSA, IPUMEHUTENEHO KO BCEH TOJIIE OCHOBAHHS B ClTydae ero
OAHOPOJHOrO CTpoeHHs ¢ =0, U paBHOMEPHO pacnpeIenéHHOM
Harpy3ku Koad¢pHuuueHT 6e30macHOCTH MOXKeT ObITh PacCUHTaH [0
dopmyrne

mav _ Cnas T (25)
be3 P
pucy

3.37. KoanuecTBEHHBIMH MOKa3aTENIMH U KPHTEPHAMH
YCTORUHBOCTH CHCTEMbl «OCHOBaHHE-HACHITbY NP UCTIONB30BAHUH B
pacueTax cXeMbl KPYNIOLIMIMHAPHYECKHX MOBEPXHOCTEH CKOJIbXKEHHS
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ClyXar, COOTBETCTBEHHO, KOXhDDHUHEHT YCTOHUHBOCTH (I(ym) H

Tpebyemerit koadpduunent ycroiuusocru (Kb ) nns paunoro

COOpYKEHMA.
3.38. TpeGyembtii ko3 PHULHEHT YCTOHYHBOCTH CllELyeT Onpese-
JIATH 10 GopMyne

=Ku.nc'n0
s
my

K

mp

(26)

rae K- ko3hPULHEHT HAAEKHOCTH MO Ha3HAYEHMIO COOPYKEHHA
(cM. CHuIT 2.02.01-83);

n,— k03 dULMEHT coYeTaHus Harpy3ok (1,=1,0-0,9);

n, — ko3 uuHenT neperpyskH (11 Hackinei n =1,2);

m_ — ko3hOUUMEHT YCNoBMi paGoThI, yuuTHIBAIOLIME 0c0Gen-
HOCTH PacYETHBIX CXEM M METOJIOB pacyeTa, IPUHIMaeMbll paBHEIM
TIpY NPOTHO3€ Ha cilabbix ocHoBanuax — 0,85.

3.39. IIpuMeps! OLIEHKH TIPOYHOCTH M HECymell cnocoGHOCTH
cnabhIX IPYHTOB 10 NEepe4HCIeHHEIM BhILIE criocoGaM U GopMysiam
npuBeaeHbl B npuaokeHnu S(JI).

IIpozno3 koHeuHoll 0cadKu OCHOBAHUSL HACLINY

3.40. IIpwn obecrneueHHOH NPOYHOCTH CHalBIX PPYHTOB B
OCHOBaHMH HACKLINH U YCTOHYMBOCTH CaMO# HAaChIITH Ocasika o0yCnas-
JIMBAETCA UX CKaTUeM (CTaTHYECKHM YIUIIOTHEHHEM).

Ocanka ciaGoli TOTIM pacTsiHyTa BO BPEMEHH, [IOITOMY MPH
[POTHO3YPOBAHHH OCAAKH PENIAIOTCA ABE 3a[1aUM:

- OMpefieNIeHHe BEINYMHBI OCAfIKH Ha MOMEHT NOCTHKEHHS
IOMycKaeMOH €€ MHTEHCHBHOCTH (TaK Ha3blBaeMOW KOHEHHOHN
0CaJKn);

- olpeaeyicHHe BPEMEHH 3aBEPIIICHUA e€ MHTEHCUBHOM 4acTH
(44 TpebyeMoii creneHn koHconuaauny, cm. CHull 2.05.02-85).

3.41. KoneuHas ocaaka cjiaboro oCHOBaHHMs B Mpejenax
aKTHBHOM 30HbI C3KaTHs (yCTAHOBNEHHOMN NPH COCTAB/ICHUH PACUETHON
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CXeMBI HACBIITH) ONpeIeNIeTCA METOLOM IOCIOWHOI0 CyMMHPOBAHMSA
€ MCIIOJIB30BAHMEM 3aBHCHUMOCTEH JUTs YCIOBHI OMHOMEPHOH 3aauH:

n
S:0,00l-;epzi “H; | ex))
IAe n - YUCIIO CIIOEB;
H - MOLIHOCTH i-ro CIIof,

e,,,i - MOJY/b OCAafAKH TPYHTA i-ro CJOA, HalICHHEIH Ha KoMIpec-
CHOHHOM KpUBOW IIpH Harpy3ke P, PaBHOH BEPTHKAILHOMY HOPMallb-
HOMY HANPSDKEHHIO JIsl CEPE/IHHbI JaHHOTO CJIOA OT Beca HACKITH (o7, ).

3.42. Jins naubonee 4acTo BCTpeHalOIMXCS YCIOBUH CTPOHTEND-
CTBAa aBTOMOOHIBHBIX JHOPOr Ha C1a0bIX OCHOBAHHMAX MPH COOTHO-
IHEHHH Pa3MEPOB HACHIMK U MOLIHOCTH c1aboro rpyHTa, paBHOM

A
bcp/z = 0,5—1,5,

tie b, — WHPHHA HACKINHU M0 CPeaHeil JIMHKK, JUIs IPOrHO3a OCaJKH
CIIpaBe/IMBa CXeMa OJHOMEPHOTO CIKATHSL.

3.43. Korga oTCYTCTRYIOT JaBHbIC KOMITPECCHOHHBIX HCTIbITaHUH
TPYHTOB, TO /11 OPUEHTHPOBOYHBIX MPOTHO30B MX KOHEYHO#H OcafiKu
MOXHO BOCIOJIb30BaThCH TaONMYHBIMH 3HAYEHUSAMHM MONLYNsS
aebopMauMy Ui TOH WIH MHOM Pa3HOBUAHOCTH cnaboro rpyHra.
Ocanka cnaboil Tonumu B mipenesax akTHBHOM 30HBI MPH HCTIONb-
30BaHHH MOZYNA AeOpMaLlHK pacCUHTHIBAETCA HO POpMyIIe
_P-H

£, @8)

S

rae H — MOIHOCTh COXKMMAaeMOii ToIwy;

P — nHarpy3ka Ha NOBEPXHOCTH TOJIILIH;

EEP— CpeHeB3BeICHHbIH ITAMITOBBIA MOXYNH AehopMaliy CKu-
MaeMOH TOMLIM.
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3.44. Ecyn ocaaxa c1a60ro ocHOBaHHs npesbiiaetr 50 cM, To B
pacdeTe Harpy3kd OT Beca HACHITU HEOOXOOHMMO YUHTHIBATH BeC
npoceBieit yactu. Ilockonbky M3MeHeHHe HAarpy3KH BBI3OBET
COOTBETCTBYIOLICE H3MEHEHHE BETMYHHBI OCalKH, TO HOBBI pacyer
JOJKEH BBHIOJIHATHCS METOAOM noabopa. [nd ynpoleHust Takoro
fiepepacyeTa fpu NMPOrHo3e KOHEYHOM Ocalku METOIOM CyMMHpO-
BaHUA 1eaeco0bpa3HO UCMONB30BaTh rpaduKo-aHaTHTHYECKHI
cnoco6. [Topanok onepauun creayromii:

- 3ajaloTcs ABYMS 3HA4YEHHUSMM Harpy3kd OT Beca HachIH
(Gonplie U MeHblIE BETHYHHBl HAarpy3KH OT HACHIIU 3alPOEKTH-
POBaHHOM BBICOTHI);

- ONpeneNsoT KOMOOHEHThl HOPMAaJIbHBIX HampsKeHUH 1is
CepenHbI PaCUETHBIX CJIOEB;

- HaXOAT MO COOTBETCTBYIOLIUM KOMMPECCUOHHBIM KPUBBLIM
MOY/TH OCa/IKH Uil TIOTYJEHHBIX 3HAYEHHH HANPSIKEHHUIH;

- 110 YKa3aHHOH (opMyIie pacCUMTHIBAETCS 0CA/IKa KaXKIOro CIos
W CyMMapHas B nipeieniax akKTUBHOH 30HBI;

- cTpoaT rpaduk OCagKU CIOEB H CYMMapHOH OCaaKd B BHIE
s=f(P);

- PacCUMTHIBAIOT HArpy3Ky B 3aBUCHMMOCTH OT OCajkH claboi
TOJNIUH HAa €€ MOBEPXHOCTH, 3a/]aBUIHCh HECKOJIBKUMH 3HAYCHHSAMH
BeJIMUMHBI Ocaiky (6oJblle H MEHBIIE, MOTYYEHHON AJIS HACHIMH
NIPOEKTHOM BBICOTHI);

- 110 pe3ynETaTaM 3Toro pacyera Ha rpadux S = f(P) Hanocar
npsMyto BUuga P = f (S );

- 0 TOYKE MepecedyeHns KpuBO# oOueil ocaaKHd U MpAMOi
OMpenesIAOT KOHEUHYIO 0CazIKy c1aboi ToNIH B npesesiaX akTHBHOM
30HBI H PACUETHYIO HarpysKy, a No TOYKe NepeceueHHA NpsaMoil ¢
KPHBBIMH OCaJK¥ OTAEILHBIX CI0EB ONpenesaioT YaCTHbIE 0CaIKH
3THX CJIOEB.

Ipumep BoinonHeHHs rpadUKo-aHATHTHYECKOTO criocoba yyera
Beca npocesuled YacTH HAChITIM IIPH IIPOrHo3e ocajku crnaboro
OCHOBaHH# NpuUBeIEH B npunoxeHHu 5(J1).

3.45. o u3noxeHHOH BbILIE METOJUKE OIpeNieNIeTcs KOHEYHas
ocazka cnaboro oCHOBaHMSA B Npefenax ee aKTUBHOM 30HbI I BCEX
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XapaKTEPHBIX MONEPEYHHKOB Ha BBHIACIEHHOM YYacTKe TPAaCCHI.
BenuuuHa 0ca iK1 NPHILIIOCOBLIBAETCA K IPOEKTHON OTMETKE (BBICOTE)
HAaChITM, NOJYYSHHON HCXOAS M3 MPOKONBHOro NPOGHIS MECTHOCTH
H TUNIOBBIX TpeGoBanui. C 3anacoM Ha OCaJKy PacCUMTHIBAETCA OGBEM
TPyHTa JUI BO3MOXKHOCTH OTCBITIKH HACBINY JI0 YTOMHEHHOM OTMETKH,
HCXONS M3 y4YeTa CKUMAeMOCTH ¢1a00ii Tommny.

IIpozno3 xo0a ocadku OCHOBAHUS HACLINY B0 BPEMEHU

3.46. Ilpu cOOTHOWIEHUH pa3MEPOB HACHINKM ¥ MOMHOCTH
H

cnaboro rpyHTa, paBHOM b_= 0,5-1,5, u npu ycnosuu, xorga
<

BOJONPOHHLIAEMOCTh H CKOPOCTh OTXKATHUS MOPOBOI BOAbI B

TOPH3OHTAIbHOM HAaNpaBlieHUM 3HAYUTENHHO MEHbIE, YeM B

BEPTHKAJIbHOM, NPUMEHAETCA CXeMa OJHOMEPHOHN KOHCOJIHJALIHM.

3.47. PykoBoACTBYSACH nonoxenusamu nn. 3.20 — 3.24 u B
COOTBETCTBHH C PaCYETHOI CXEMOH HAChINY, YCTAHABIMBAETCA T4 YaCTh
B aKTHBHOM 30He, KOTOpas paboTaeT B yCIOBUAX OTKPBITOH CHCTEMBI.
A4 KaXaoro pacyeTHOro €108 WMEHHO ANs 3TOH ero 4yacTH
onpeneNnseTcs MaKCHManabHbIA NyTh GUIBTPALMH OTKHMaeMoMH
noposo# BoABI. IIporHo3 ocaaxu Bo BpeMEHH HPOBOAMTCA AJs
Haubosee HEBBITOZHOTO C/104 C TOYKH 3pEHUSA [IPOXOXKIEHHS OCaAKH
BO BpeMEHH (MaKcuMailbHaf JJIMTENbHOCTh NpU Haubonbluei
BEMUMHE OCaZKH). B ciTydae 3aTpyHeHHi BBIAEJICHHA TaKOTo Ci10s
OCYLUECTBIAIOT MPOrHO3 X0a OCaZKH BO BPEMEHH I HECKONBbKHX
cnabBIX CIOEB OCHOBAHUA U OPMEHTHPYIOTCS Ha CAMBLH JUTHTENBHBIH
CPOK 3aBEpIIEHHS OCAKHU MPH 3HAYNMON €& BeTHUHHE.

3.48. B pesymbraTe nporHosa ocajku BO BpeMeHH ciaboro
OCHOBaHHA JOIKHO OBITH PACCUMTAHO BpEMS 3aBepIUeHUs TpedyeMoii
CTENEHH KOHCOMUAALIMU I'PYHTOB BBIACJIEHHBIX CJIO€B MM BpEeMs
JOCTIOKEHHUS TpeOyeMoii HHTEHCHBHOCTH OCaJKH B 3aBUCHMOCTH OT
TUIA JOPOKHOM ONEKIbI.

3.49. TIporHo3 Xofa OCafKH OCYILECTBSETCA MO PasIMYHBIM
3aBHCHMOCTSIM AJIS COOTBETCTBYIOLIMX Y4aCTKOB KOHCOTHAAMOHHOM
KpuBo#. Bribop pacueTHBIX GopMyn ANt MPOrHO3a OCAIKH HACHIH
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BO BpEMEHH TIpeJONpeIENAeTCs YUACTKOM KOHCOMMAALHOHHOH KPHBOH,
JUTS KOTOPOTO OCYILECTB/ISETCS IIPOTHO3, ¥ 3aBHCHUT OT Pa3HOBUIHOCTH,
COCTOAHHS ¥ CBOMCTB C1a0biX IPYHTOB, & TAKXKE YCIOBUAMH UX paGoThI
B CHCTEMe «TPYHT-COOpYX€HHe» (BeIHHYHHA HArpy3KH, peKum ee
NPHIOXKEHNs, YCIOBHS IPEeHUPOBaHHS U T.A.). J{1a yuyactka
Io(UIBTPALIMOHHOM KOHCOJHAAINM MPOrHO3 OCAJKH ONpenesseTcs
HCXOM U3 3aBUCHMOCTH

0,02-Hj
Loi=—e—", (29)
u=5%
rae Ty — Bpems JOCTIDKEHHS 3a1aHHOM OTHOCHTENbHOM AedopMaLyHi
A, peaNlbHBIM CIIOEM TIPH PaC4eTHOM Harpyske.

Ilpumeuannue. [lon A4, noHumaercs akTH4ecKas OTHOCH-
TesbHas JedopMalis 32 BHIYETOM YCJIOBHO MTHOBEHHOH JepopMaLyn:
A, = A~ A, TAe A —OT Hauana orcueTa, 4~ cM. hopmyny (35).

3.50. TTporxHo3 xona OCajiky Ha y4acTke NEpBUYHOH ¢uibTpa-
LIMOHHOM KOHCONMAALMM BbINONHAIOT 1O GopMyrie
Nt g
w="g tlo (30)

L

HJIH T10 BHIPAXKEHHUIO

(31
7;1 =b“l Hdz’ +7:3¢’

rae T, — BpemMa NOCTHXEHHS 3alaHHOH CTemeHH koHconunauuu U,
peanbHbIM clioeM (Wi A, );

N, — koadduument, 3aBucAmKi OT CTENEHH KOHCOMMIALMH U

ycTaHaBIHBaeMblii o Tabnuue 3.4 ans paBHOMepHO pacrpeneNnEHHON
3IMIOPEI HATPY3KH;

H, — myTb GUIBTPALIMK BOJBI M3 CNIOSL;

T,, — Bpems 3aBepLICHHSA JOQHIBTPaLIMOHHON KOHCONMM ALY,

C,, — ¥03PULUMEHT KOHCOMMAALMH, ONpe/ieNseMbIf Henocpea-
CTBEHHO FI0 KOHCOMJALIOHHBIM MCTIBITAHHAM (B dopmyne 29 U=5%,
B ¢opmyne 30, ecnn He 3aaHo, 10 U=50% oT ¢uisTpanuoHHOH
KOHCONMUAAINH);
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b,, — KOHCONMAAIMOHHEII TapaMeTp, ONpEAeNsIeMbIH [0 pe3yb-

TaTaM KOHCOJMUAALMOHHBIX HCMBITAHUHA ABYX HOCHTHYHBIX 06[)831[08
C pasHpIMH YCJIOBHUAMH JPCHHPOBAaHMA.

Tabnanuuna 3.4
3naueHuns kodpdunnenra Nu B 3aBHCHMOCTH OT CTEHEHU
KOHCONUIALNH

U, % N, U % N,

20 0,03 70 0,40

30 0,07 80 0,57

40 0,12 85 0,69

50 0,20 90 0,85

60 0,29 95 1,13

IIpumeuanne. CTeneHs KOHCONMHMAALWM Ha y4acTKe nepBH4YHON
GHUABTPALHONHON KORCOTHAALUHH CEAYET ONPENEATS [0 BbIPAKEHHIO!

 A=(Ay + Aog)

U, M2H ,
/{xan - (A’Juzu + 1'6¢)

me A_ —MakcuManbHas AeopMalus GHILTPaUHOHHOM KOHCONUIAIHH;
A,; — MAKCHMAIbHas OTHOCHTE/TbHAA AeopMalkd JOPHIBTPALMOHHOM
KOHCOJMIALIAY.
3.51. Ha yyacTke BTOpHYHO# uIbTPalHOHHON KOHCONMIALMH

NPOTHO3 OCAaJKH BO BPEMEHH OCYINECTBIAIOT 10 dopmyne:

H n
T, =, —toqb)[-h-j] , (33)

rne T,,,1, —BpeMs 3aBepLICHHSA 3aJaHHOMN CTENECHH KOHCONHIALMM

COOTBETCTBEHHO ci1og M 00pasia;

1,, — BpeMs 3aBeplleHus A0QHIBTPALUHOHHON KOHCONMIALMH
obpa3tom;

h »— TyTb QHIBTPALMK BOAbL U3 00pasiia;

1 — TIOKa3aTelib CTeNeHN KOHCOMMAALMH, U3MEHAIOWMICS OT
2 10 0, onpenensemstit no npunoxenuio 2(b) (puc. b.6) wiv u3 onsira.

(32)
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3.52. JInsa mporHo3a CKOPOCTH MPOXOXKACHHA OCAJKH CIOEB
cnabblx IPyHTOB HEOOXOAWMO 3HAHHE KOHCONMAALMOHHBIX Xapak-
TEPHCTHK, KOTOPbI€ MOTYT ObITH ONMpene/ieHbl 10 pe3ynbTaTaM
MCTIBITAHHH FPYHTOB BbIAEJIEHHBIX CI0€B HIIH MO KIaCCH(HKALMOHHBIM
TabnHiEaM (11 OPUEHTHPOBOYHBIX PaCY€eToB).

3.53. Ha y4acTke KOHCOTHAALMH 00beMHO# N0JI3y4eCTH IIPOrHo3
JOCTHOKCHHA 3a/JlaHHON CTeneHUW KOHCONUAALUU CiabblX rPYHTOB
MOXKeT OBbITh BBIOIHEH MO (opMyIie

T
Agi = Ay +m: lg?r_‘ , (34)
@

rae Ay, Ap; —OTHOCHTeNBHAs Ae(OpMaLHs COOTBETCTBEHHO Ha MO-

MEHT OKOHYaHHA BTOPHYHOH (HILTPAUHOHHOH KOHCOTHAALMHK T, 1
Ha pacCcMaTpUBacMbIi MOMEHT BPEMEHH Ha CTaNMH KOHCONHAALMH
nonzyyecty 7,

m — KOHCOJTIMJALHOHHBIH TTapamMeTp, ONPEAEIAEMbIH KaK TAHTSHC
yIila HaK/10Ha y4acTKa MPAMOM, OMUCHIBAIOMIM 3Tan KOHCOJNHAALHH
HOJI3Y4ECTH, K OCH BPEMEHH B Npenenax jorapupmuyeckoro Lukia
KpHBoit KoHcomumaunu suma A = f(igt).

3.54. Tlporuos ocagku BO BpeMeHH c1albIX TPYHTOB, IUis
KOTOPBIX XapaKTEPEH MPOIEeCC KOHCONUAANHH, COCTOSINUNA U3
JO(GUILTPALIHOHHON KOHCONMHMIAUMH W KOHCOMHAAUMH 00bEeMHOM
TOJI3Y4€CTH, MOXKET OBITh OCYIECTBIEH Ha 3Tarne J0GHIBTPALHOHHOMN
KOHCOMMIALIUM TAKOKE U 1o popMysie

Ty

Aop = Ao + 11y - 18— (35)

MCH

rae AopsTop — OTHOCHTENBHAS AedopMaums Ha dTane AOGHIBTpa-
LMOHHO¥ KOHCONMAALMH U BpeMs ee JocTHxeHus (Juis TpebyeMoi
CTeNeHH KOHCONUAALNMN);

A

YCNIOBHO-MIHOBEHHO€ BpE€Mi, NPHHHUMAEMO€ PAaBHBIM €AHHHLEC
H3MEPECHUA BPEMEHH MMPOXOXKIACHHUA OCAAKH;

TM‘,N — OTHOCHUTEJAbHAd YCIOBHO-MIHOBC€HHAasA OCaldkKa M

ueH
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m,— yInoBoii k03 pHUKEHT epBoro NPAMOIMHEHHOTrO yJacTKa
KPHBOH KOHCONMMHaLMH A = f| (lgt)x OCH BpEMEHH B NOJYNIOrapud-
MH4YECKOM Macirrabe.

MeToznuka BbIAENICHHS STaNOR KOHCOMHIAIHHU CN1abbix FPyHTOB
pa3NMYHBEIX Pa3HOBHAHOCTEH, a TaKKe METOAMKH ONpEeRcICHHUA
KOHCOJIMJIAL{HOHHBIX [IapaMETPOB U3JI0XKEHB! B NpwioxkeHun 2(b).

3.55. B obuiemM ciyqae 11 YCTaHOBIICHUA BpEMEHH NOCTHXEHHUA
JOMYCTHMOH WHTEHCHBHOCTH OCaIKH pacyEéTHOro cios (WM CloeB)
OCHOBaHHs HeOOXONMMO MOCTPOUTH KPUBYIO KOHCOIHMIALIMH B BUJE
S=f (T) KpuBas S=f (T ) CTPOUTCS C MOMOILBIO MPHBEAEHHBIX
Boimie Gopmyn (29-35) ansa cnaGelx TPYHTOB pasin4HBIX
pasHOBHAHOCTEH M X cocTtosgHuA. K nomyyeHHoi KpHBOH KOHCONH-
JalMy CJI0A MPOBOAMTCA KacaresibHas, yroj HaKJIOHa KOTOpo#
npenonpeaessercs TpeGyeMoif HHTEHCHBHOCTBIO OCalkH (2 cM/r Wik
5 cm/r.). Touyka kacaHus NMpsSMOI M KPHUBOH onpeneNHT (Mo OcH
BPEMEHH) BpeMs AOCTHKEeHHs TpeOyeMoi HHTCHCHBHOCTH 3aTyXaHuUs
ocagku. Ilpumep nocrpoenus nas B npunoxenus S(J1).

3.56. Ecnu MakcMMalbHOE BPEMS JOCTHXEHHS JOIYCTHMOMH
MHTEHCHBHOCTH OCAJKH U1 HanGonee HEBHITOAHbIX CIHOEB OCHOBAHHS
Ha PacU&THBIX TTONepeyHHKaX MPEBBILIAET 3aAaHHbIHA CPOK CTPOUTEJIb-
CTBa H BO3MOXHbIH TeXHOJIOTHYECKHUIi IepEePhIB MEXUTYy OKOHYaHHEM
BO3BE/ICHHS HACBHINK H HA4aJlIOM YCTPONHCTBA JOPOXKHOMH OoEXIbl, TO
IV Y4aCTKOB TPAcChl C TAKMMH TOTIEPEYHHKAMH CIIEAYET 3alpOEKTH-
pOBaTh MEPONPHATHS I/ YCKOPEHHS OCafKH HAChINH (BpeMEHHas
HpUTpY3Ka, BEpPTHKANbHbIE JPEHBI, YaCTHYHAas 3aMeHa CJ1aboro rpyHTa,
CBaH-APEHBI U Ap.).

4. KoHCTPYKTHBHO-TEXHOJIOTHYECKHE PemIeHusl PH
COOpYXeHHH 3eMJISHOrO NOJOTHA HA c1a0bIX FPYHTaX

Ob6wue nonosicenus

4.]1. Tlpu npoeKTHPOBaHMM HACHINM Ha cNabbiX rpyHTax 1o
pe3yNsTaTaM BbHIIONTHEHHBIX NPOTHO30B YCTOHYMBOCTH M OCAAKH
cnaboro OCHOBaHHMS NIPH HEOOXOMMMOCTH NpopabaThiBAOTCS BAPHAHTD
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JOTIOSIHUTENLHBIX MEPOTIPHATHIA N0 obecneuenuio Hecyei cnocot-
HOCTH c/abbIX IPYHTOB M YCKOPEHHIO X 0CaKH (€ y4eToM ocobeHHOC-
TeHl MPOEKTHPYEMO# NOPOTH, MECTHBIX YCJIIOBUH M TEXHHYECKHMX
BO3MOMKHOCTEH CTPOHTENILHOM OpraHH3aliiu).

ITpu Br1b0Ope pelieHuii ClIeayeT pyKOBOACTBOBATECS PEKOMEH 1A~
My 1abn.4.1. Hanbonee onTuManbHblii BAPHAHT TEXHONOTHYECKHUX
WIH KOHCTPYKTHBHBIX MEPOTIPHATHIA PHHUMAETCS C YYETOM TEXHUKO-
9KOHOMHYECKOTO 060CHOBaHHS.

4.2. B Tex ciyuasx, KOraa JOTONHHTENbHbIE MEPONIPHATHSA HE
obecneunBaoT YCTOHYHBOCTE OCHOBAHHS HACBIIH H YCKOPEHHE €ro
OCaIKH B 3aJlaHHBIH CPOK CTPOMTEJNIECTBA, JOMMYyCKAeTCA CTaqHHHBIH
MeTOJ YCTPOMCTBA MOKPbITHSA (TIPH HEOOXOAMMOCTH — C OTKPHITHEM
BPEMEHHOM 3KCIUTyaTalMH A0 OKOHYATENBHOIO YCTPOHCTBA MOKPBITHA).

4.3. He3aBrcumo oT BIIA AOMOJHUTENEHBIX MEPONIPUATUH IPH
Onpe/c/ieHHH pacueTHOH BBICOTHl HACHIMM CIEAYeT YHYHThIBATh
HOrpyXeHHe €€ MOJOIIBEI Ha BETHYHHY OCa/IKH.

Ipu onpepenennn TpedyeMoro o6bema rpyHTa A1 BO3BEACHUS
HACBITIH 10 NPOEKTHO} OTMETKH CeYEHHE NOrPY>KeHHON JacTH NPHHH-
MaeTcs B BUAE Tpareliy C BHICOTOMH, paBHOM BeIUYMHE OCaIKH, K MEHb-
UM € OCHOBAHHEM, PaBHBIM IIHPHHE 3EMJISTHOTO MOJIOTHA MOBEPXY.

4.4. Eciii [OMONTHUTENbHBIMU MEPOTIPUATHAMH HE NPEAYCMOT-
pEeHO BHECEHHS KaKHX-NHOO M3MEeHEeHHi B paHee HaMe4YeHHBIe
flapaMeTpbl HACHIIH, TO KPYTU3HY OTKOCOB M BOAOOTBOAHBIE KaHABbI
NPUHHAMAIOTCS [0 HOPMaM NPOEKTHPOBAHHS B OOBIYHBIX YCIIOBHUSAX.

Bpemennan npuzpysxa

4.5. HaunGonee npocThIM U 10CTAaTOUHO 3(heKTHBHBIM METOZOM
YCKOPEHHs OCaIKH Hachlrel Ha OCHOBaHHH |-To THIIA SABIAETCS METON
YIUTOTHEHH ¢/1aboro rpyHTa ¢ MOMOILBIO BpeMeHHOM npurpy3KkH. [pu
YBEJIHYEHHUH AaBlICHHsS Ha OCHOBaHME (Harpy3kH OT BPEeMEHHOM
TIPUIPY3KH) €ro 0cazika MOXeT OBITh NOCTUrHYTa 3a Gosiee KOPOTKUHI
cpok (pac4&THelif, TpeGyeMblii CPOK KOHCONMHAALMH). BO3MOXKHbBIE
BapUAaHTbI BPEMEHHOM MPHIpy3KH NOKa3aHel Ha puc. 4.1.
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Ta6bnuuya 4.1

KOHCTPYKTHBHO-TEXHONOIHYECKHE PELICHH, 00€CIETHBarOLIHE
BO3MOXKHOCTb MCIIONIb30BAaHMS CJIA0BIX FPYHTOB B OCHOBAHHH
HACHIIMH U YCJIOBHUSA UX IIPUMEHECHHA

Hasnayenue koHCTpyK-
THBHO-
TEXHOJOTHYECKHX pe-
HieHui

Ornpeaenaiomuii
pesyneTar

PekoMeHyeMbie
pemeHus

TEXHO- KOHCTPYK-
aorae- TUBHBIC
CKHe

[loBbimienue ycToiIu-
BOCTH OCHOBaHHA

- YMEHbLICHHE Harpy3KH
- Yiyunienve HanopsDKeH-
HOrO COCTOSHHS

- YBenuyeHue ConpoTHB-
TAEMOCTH CABHTY IDYHTa
OCHOBaHMA

- 3:.9:14
- 4;10;5;11

1 5.7

Y CKOpeRHE JOCTHKE-
HUA RONYCTHMON MH-
TEHCHUBHOCTH OCaIKH

"YMCHBIICHHE KOHEYHOH
OCAJIKH

- YMEHBILEHHE HATPY3KH
- Yy4iiexue HanpspKeH-
HO-1e(OPMUPOBaHHOTO
COCTOSIHUSA

- YMeHbIleHHEe MOLIHO-
CTH CKUMAEeMOH TOMWM B
aKTHBHOMH 30He

- YMeHbLIEHHE CKUMae-
MOCTH TpyHTa

- YckopeHue mpotecca
KOHCONMAAIHH

- YBeaudeHue ymioT-
HAIOLIEH HArpy3KH

- Vyuimenue ycnosuit
YJIAJICHUS [IOPOBOH BOJIBI

- 3,9;14

12
7:8;13

6,7;8:13

YMeHBIIEHUE BIHAHNA
AHHaMHYECKoro BO3-
JeACTBHA OT TpaHC-
MOPTHOH HArpy3ku

CHUXEHHUE HAMPSHKEHUH
OT TPAHCIOPTHOH Ha-
TPY3KH

OBBILICHHE THHAMHYE-
CKOH yCTOKYHBOCTH OC~
HOBaHMs HaCLIIH

- 11;15

- 5;6;7

Tlpumeyanne. KOHCTPYKTHBHbIE H TEXHOJIOTHYECKHE PEILCHHUA:

1 - npenpapuTenBEHan KOHCONMHAALMA,

2 - BpeMeHHas NpUTpy3Ka,

3 - CHWKEHNE BLICOTEI HACHITIH,

4 - yrionoxeHUe OTKOCOB;

5 - cBaiiHag KOHCTPYKUNS,

6 - yacTHYHAsS 3aMEHA CTabHIX TPYHTOB;
7 - necyaHrle CBad-APEHBI;

8 - BepTUKANbHBIE JPEHBI;

9 - HaChINH M3 JICTKUX MaTCpHasIoB,
10 - GokOBbIE MPUTPY30YHBIC TIPUIMBE,
i1 - pacripeaenHTENBHEIC TUIHTSI;

12 - npeaBapHUTENEHOE OCYHIEHUE;
13 - ppeHaKHBIE TPOPE3Y;

14 - HeCKUMAEMbIE CBaH;

15 - yBenuyeHHe BHICOTHI HACBIIN.

59



v
v v v
/.

60

Puc. 4.1. Bapuanmsl spemeHHOU NPUZPY3KUL

6 — Hazpy3Ka, IKGUBAIEHMHAA 8eCy

o

i npuzpy304HsLi COM HA 6CIO LUPUHY HACHINU

a— yoanaemel

O0POHCHOL 00€XHCObI

Imansl npouszsoocmea pabom: 1 — eo3sedenue nacoinu; 2

0
0

— IKCRTYamMAaYUOHHbIU NEPUO

— MEXHOM0ZUYECKUU nepepble HA nHEPUO

5

.
e

— yoanenue npuzpysku; 4 — ycmpoiicmeo 00excobst

KoHconuoayuu;

4.6. IIpurpysky B BHIE ROTION-
HMTENIBHOIO CJIOS HACBHINM Ha BCIO
IIHPHHY 3eMJBHOTO MOIOTHA yCTpau-
BAaIOT Ha JOPOTax C yCOBEPIIEH-
CTBOBaHHBIMH NOKPBITHAMH. Ton-
HIHHY TIPUTPY304HOTO CJIOA NPHHH-
maoT 0,2—-1,0% oT npoekTHOMH
BBICOTBI HACHIIA B 3aBHCHMOCTH OT
Hecy1eH CocOOHOCTH OCHOBAHHA U
TpebyeMoro cpoka YCKOpEHHUs
ocaaku (Ho He Gonee 2 M). Yior-
HEHWE IPYHTa B IPHTPY304HOM ClIOe
npeXyCMaTpUBAIOT NpH HeobXxonu-
MOCTH 0fecrneueHHss BPEMEHHOTO
npoesga. [Tocne oxkoHYaHus pacyér-
HOTO Cpoka KOHCOMMIALMK craboro
OCHOBAHMSA TIPUTPY304HBIH CII0i
CHHMAIOT U €10 IPYHT NepeMeLLator
Ha CJIeTyIOILMe YUaCTKHU JOPOTH HIH
HCIIOJB3YKOT B APYTrUX 3JI€EMEHTaxX
KOHCTPYKIIHHM HACBIMTH B COOTBETCT-
BHH C ITPOEKTOM.

4.7. lna popor Bcex kare-
TOpHiH, KOorja JOpOXKHAas Ofexxaa
yCTpauBaeTcs MOCjie OKOHYaHHS
KOHCOJIM/IaliMH OCHOBAHMA, B LIEJIAX
NpeRyNpexXAeHHS NOTIONHHTENb-
HOH OCaJKH OT €€ Beca pEKOMEHY-
€TCS MPUMEHATh 3KBUBAJICHTHBIH
npurpy3ounsiii ciaoi. TonwmuHa
SKBHBAJIEHTHOT'O CJION MOYKET OBITh
TIPUHATA paBHOM TOJLLMHE ONEX b
¢ ko3dbuumenrom 1,5. IpyHT
TIPUTPY30UHOTO CHOS CHHUMAIOT
HEMOCPEJACTBEHHO MNEPeN YCTpPOH-
CTBOM JOPO’KHOM OfEKADI.

4.8. Ha3nauenne BpeMeHHOH
NpUrpy3kH uenecoobpasHo Ans
OpPraHM4eCcKHX H OpraHoMHHe-
PaJIbHBIX IPYHTOB (CM. 11.2.23).



Pacuér BpeMeHHO! MpHUrpy3KH CBOAMTCHA K OMPENENICHHIO
TpebyeMOi TOJIUHBL MPHrPY30YHOro CJI0ofA, Ob6ecrnevnBaouiero
JAOCTHXXEHHME PacyéTHOM OCaJKH HACBINM TPHHATHIX Pa3MEpOB B
3a/laHHBIA CPOK.

4.9. JIna pacuéra HeOOXOMUMO MMETH CIETYIOMIHE HCXOAHbIE
JIaHHbIE:

- KOHCO/JMJaLMOHHBIE H KOMNPECCUOHHBIE XapaKTePUCTUKH
rpyHToB cnaboi oy,

- JlaHHBIE€ O TEOJIOTHYECKOM CTPOCHHH M MOIIHOCTH clnaboH
TONUIM;

- CXEMYy OTKaTHS BOZBI M3 TOJILIM NPH €€ YTIOTHEHHH Harpy3KkoH
(OOHOCTOPOHHEE MIIH ABYCTOPOHHEE);

- TOKA3aTeJIH CONPOTHBIAEMOCTH CABUTY I'PYHTOB ciaboi
TOJILIH.

4.10. TonuuAA CROS BPEMEHHOH NPUIPY3KH YCTAHABIUBACTCA
no ¢opmyne

—
pn ’

Y cp.np. (36)
rac P npuz BEJIMYHMHA Bpemeﬂnoii NPUTPY3KH;

}’cp.np_ — CPEXHEB3BEILICHHBINA YACIBHBIM BEC IPYHTA MPHIPY3KH.

4.11. OpHEHTHPOBOYHO BenHuYHHY TpeGyemoil BpeMeHHOH
MpUIpy3KH P,W MO>XKHO ONPeJesHTh 1o popMyne

1

246-T . -C
0,81-exp) ———I}p;i——i -1

L

P..=P

npuz pacy

(37

rae C, — k02pdHUHMEHT KOHCONMAANKH, ONpeaenseMbli
OMBITHLIM MYTEM MPH MCIBITAHWUAX Ha KOHCOJNMOALHUIO I'PYHTA U3
Pacy€THOro cnos.

4.12. ins obecneyeHns yCTOHYUBOCTH OCHOBaHHS HEOGXOAUMO
4ro6bl, CyMMapHas BeJIHYHHA Harpy3kd OT Beca HacChiNH
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M OT BPEMEHHOH NPUTPy3KH HE MpeBhIlIaIa BeIMYHHY 0e30macHoi
Harpys3KH, T.€. IOJDKHO COBIONAThC YCIOBHe

Popie + Ppacy <Py (3%)

Ecnu 3710 ycnosne HapylleHO, TO BPEMEHHYIO NPHIpPY3KY
cieyeT NPUKIAABIBATE MOCAOMHO (KaK B MeTo[e NPeABapUTEIbHOH
KOHCOJIMJALINK) WIH NPHHHMATh JOMOJHHTENSHO MEPONpPHATHS NO
MOBBIIEHHIO HeCyleH cnoco6HOCTH cnabbIX rPYHTOB.

4.13. Bo3MOXHOCTh COXPAHEHHSI YCTOWYHBOCTH OCHOBAaHMA
TONBKO ITyTEM OTPaHHYEHHS PEKHMA OTCHINKH BPEMEHHOMN MPHIpYy3KH
HMeeTCA NIPH YCIOBUM

g:av < I)rlpuz + Ppac-« < g:; ’ (39)
rne  Poes — Gesonackas Harpyska, onpenenéHHas Mo yCJIOBHIO
6bICTPOH OTCBITIKH CI0S BPEMEHHOM NPUTPY3KM IPHMEHHTEABHO K CTe-
NEHH KOHCOJNMAAUMH OCHOBAaHMSA, JOCTHIHYTOH K MOMEHTY NpPHIIO-
JKEHMS BPEMEHHOH NPUTpy3KH;

Py — GesonacHas Harpyska NpH MENEHHOH OTCHINKE CIOS
BPEMEHHOH NPUTpY3KH.
Ha4, i1
ITpu aTom, eciu Ppm < Py, , TO PeXKHM OTCBHINKH CAMOH HaChl-
T4 HE OTPaHHYMBAETCSA, YCTAHABIINBAIOTCS TOJILKO BpEMS Ha4aila v pe-

JKMM OTCHINKH BPeMEHHOH npurpysku. Ecnu P+ P > P,

TO BPEMEHHAsA MpPUrPY3Ka MOKET ObITh OCYILIECTBIEHA JMIIb C NpPHU-
HSTHEM ClIeLIHaJIBHBIX MEPONPUATHIA 110 00ecIIedeHrIO Hecy el cro-
cobHOCTH OCHOBaHMA (YIOJOXKEHHE OTKOCOB, YCTPOHCTBO GOKOBBIX
6epM, cBait M T.A.).

4.14. TIpuMep pacyéTa BeJIMYHHBI BpEMEHHO# NPUIpy3KH JaH B
npunoxeHuu 5(2).

Bepmuxanvroe openuposanue

4.15. BeprukaibHbie JPeHb! YCTPaHBaIOT B C1a0bIX BOAOHACHI-
IIEHHBIX IPYHTAX C LIEIbI0 YCKOPSHHS! KOHCONMJALMH OCHOBaHHA 32
CYET COKpalleHHs MYTH QUIBTPaLMH BOJbI, OTXKUMAaEMOlt U3 crnaboi
TosnumM (puc.4.2).
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Puc. 4.2. Cxema 3eMIAHO20 NOJIOMHKA C 6ePMUKATOHBIMU
openamu

4.16. BeprukanbHble ApeHbl 3QGEKTHBHBI B BOJOHACHIIEHHbIX
OpTaHUYECKHX ¥ MHHEPAIbHBIX CHJIBHOCKHMAEMbIX MPYHTaX NPH CJioe
MOLIHOCTBIO He MeHee 4 M ¢ koo dhHuHeHTOM QHITBTpaLHK He MeHee
1-10* m/cyT (cm. Ta6n.2.1). VeTpauBaTh BepTHKaJIbHbIE APEHEI B
TUIOTHBIX MHMHUCTBIX IPYHTaX, a TAaKKe B Majopa3fokMBLIEMCS
HEYIUIOTHEH'IOM cJ10€ Topda HelenecootpazHo. DdheKTHBHOCTE ApeH
HOBBIIIAETCA B CNTyyasx, KOra ApeHHpyeMas Toiiua umeeT Oosee
BBICOKYIO FOPH30HTAJILHYIO POHULIAEMOCTh, HalIPUMED, BCIIEACTBUE
HaJIM4MA MPOCIIOEK JPEHUPYIOLIETO FPYHTa.

4.17. BepTHKanbHbl€ JPEHDI, KaK NPaBHIIO, CIIEIYET COBMEILATD
¢ BPEMEHHOH npurpyskoii, obecneynparoumeii Heo6X0XUMBIH
FHAPABINYECKHH FPaHEHT H OTXKaTHE ROPOBOH BOAbI M3 C1aboro cios
TpyHTa.

Tonmuuna npurpyso4yHoro cios (npu o6ecneueHHOH TPOYHOCTH
OCHOBAHHA) B 9TOM Clly4ae omnpelensercs TpeOGOBaHUEM CO3JaHHA
Haropa MOpoBOii BOABI, BEJHYMHA KOTOPOrO MO BCel JpeHupyeMoi
TONIIE B IFO60If MOMEHT pacuETHOTO BPeMEHH KOHCOTHAAIMM A0IDKHA
OBITH BbILIE HA4ANBHOTO rPafUeHTa GUIBTPALMH IPYHTA, €CITH PPYHT
TakoBbIM 06s1agaeT. DopMyna pacyéTa TOMLMHBI IPUFPY304YHOTO CIIOA:

05-D- Ve 'Io—ppacu
Yop > (40)

rae D —adidexrrBHbIi fHaMeTp ApeHHPOBaHHA (TIPHHUMAETCs PaBHBIM
PACCTOSHHIO MEXAY JPeHaMH);

hyp>
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¥,— YAENbHbIA BEC BOABI B NOpax rpyHTa;

I — HauanbHEIH TPaJMEHT QUIIETPALMH FPYHTA C YYETOM
YIUIOTHEHHA MOX BECOM HAcCHHTH (TPH OTCYTCTBHH J1aGOpaTOpHBIX
HaHHbIX TPHHMMAIOT I Topba [ = 2; nis mna ¥ oiMHel [ = 5);

P o~ HATPY3K2 B OCHOBAHHMH OT HACKIIIH IPOEKTHOTO IIPOQHIIS;

%, — YACTILHBI BEC FPYHTA, HCIIO/L3YEMOTO /1A IIPHIPY3KH.

4.18. BepTukanbHble JPEHBI BBINOJHAIOT B BUAEC CKBaXKHH,
3aMoNHAEMBIX MeckoM. JlHaMeTp CKBaOXHMH MOXET OBITh TPHHSAT OT
40 no 60 cM ¢ y4&€TOM TeXHHYECKHX MapaMETpPOB MPHUMEHAEMOrO
o6opynoBanus. Jig 3amosHeHHs BEPTHKaNbHBIX APEH NPHMEHAIOT
Necok ¢ koa(pduLmeHToM huIsTpaunn He MeHee 6 M/cyT. DddexTrs-
HOCTh BEPTUKAIbHBIX APEH 3HAYHTENBHO MOBLILIAETCA IPH N0OaBKe K
Marepuaiy 3anontexns S-18% (no macce) nspectu. Ilpu npumMeHeHIH
BEPTHUKAJIBHBIX JAPEH HAChIMb MIIK €€ HIDKHIO 4acTh TONIIMHONM He
MeHee 50 cM ciefyeT ycTpauBaTh U3 JPEHHPYIOIIUX I'PYHTOB C
koadduuueHTOM hHIBTPaLMU He MeHee 3 M/CYT.

B 3aBHCHMOCTH OT BOJONPOHHLIAEMOCTH IPyHTa H TpebyeMoro
CpOKa 3aBepIlUeHNs HHTEHCHBHOM YaCTH OCaJKH PACCTOSHHE MEXIY
IpeHaM¥ MOXKeT MeHATbes oT 2,0 10 4,5 M.

4.19. Ilpy NpOEKTHPOBAHHH 3€EMJISHOTO MONOTHA C BEPTH-
KaJbHBIMH JpeHaMH HeoOXOAMMOe pacCTOSHHE MEXAY HHUMH
ONpeneNseTcs pacuéToM, HCXOAS U3 3aJaHHOIO CPOKa JOCTHXKEHHUA
MHTEHCHBHO#H 4acTH 0caaKH ¢1aboro rpyHra.

Jlnst pacuéra ocHOBaHMH C BEPTHKAIBHBIMH JJpeHaMH Heobxo-
JMMBI CIIEAYIOLIME UCXO/HbIE JAaHHBIE:

- pe3ynbTaThl KOMINPECCHOHHBIX U KOHCOJNUAALMOHHBIX
HCTIBITAHUH rpyHTOB c1ab0H ToNIH;

- pacuéTHas MOUIHOCTH cyaboro cnos (¢ y4yéToM ycnoswuii
OIHOCTOPOHHEH WM JByXCTOPOHHEH (uiILTpaumn);

- pacy€THble BEIMYHHBI HaTPy3KH M KOHEYHOH ocankH cnaboii
TOJILIH.

4.20. Tpebyemas creneHb KOHCONMMAALMH c1aboro OCHOBaHHS
H CPOK €€ JOCTHXXEHMS 3aal0TCA € YUETOM KalHTaIbHOCTH JOPOXHOM
OIeX/BI H YCTaHOBJIEHHOTO NMPOEKTOM OPraHH3allHH CTPOMTENLCTBA
CpOKa OKOHYaHHS OTCBIIIKH 36MJISHOTO TOJIOTHA.
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4.21. Pacyér OCHOBaHMS C BEPTHKAJIBHBIMH IpEHaMH 3aKiio-
4aeTcs B ciemyouieM. [IpeaBapuTenbHO Ha3HayaeTCs PaccTOSHUE
Mexay apeHamu. Jlanee npoBepAeTCs MPaBHIBHOCTh 3TOrO Ha3Ha-
yeHHsa. CTemeHb KOHCOMHIAUHH OCHOBAHHA C BEPTHKAIbHBIMH
JpeHaMH ONPEAEIIAIOT o dopMyie

U,q, = 100 - 0,01(100-U,)(100-U)), 41
e U, — cTeneHb KOHCONMIALMM OCHOBAHMSA TIPH BEPTHKAIBHOM
GuIsTpauMn BoAbl H3 OCHOBaHHUS;

U, —To e, U FOPH3OHTANBEHOM GHIBTpatuu BOJBI (K APEHaM).

Benwununl U, u U, yctanasnuBaiotr no rpaduxam (puc.4.3).
Benuunny Qakropa Bpemenu, Heobxonumyo i onpenenenus U,
PaccYMTHIBAIOT MO Gopmyne

8 HZ ’ (42)

e C,— xo3(puIpeHT KOHCOMMIALMK IIPH BEPTHKANBHOH GHWIETpaLH;

H o pacuéTHBIA MyTh BEPTHKANbHOM QUIBTPALUH BOJBI,

T — TpebyeMblii CPOK KOHCONMUAALMH.

®akTop BpeMeHH, HeoOXOAUMBIH Aa ompenenenns U,
onpenensoT no hopmyne
C,-T

12 H
rae C, — ko3¢ HUHEHT KOHCONMHAALNM IPYHTA MIPH FOPH3OHTAIBHOH
bunbTpanmm;

] — paccTosiHHE MEXIY ApeHaMH.

4.22. Ecnu npH Ha3Ha4EHHOM PACCTOSHHM MEXTY APEHAMH He
MOXET GBITh JOCTHTHYTO TpebyeMoe COKpalleHHe CPOKa KOHCO-
JMAALMK, TO HIar JpeH YMEHBUIAIOT U pacy€T MoBTOpsIOT. [lpuMep
pacuéTa OCHOBaHMA C BEPTHKajbHBIMH JpeHaMH MPHBEAEH B
npunoxkennu S(1).

4.23. YnpoméHHoH pa3HOBHAHOCTBIO BEPTHKAIBHOTO IPEHUPO-
BaHHA TOJIUM ABAAIOTCA MPOJONBHBIE ApeHaxcHbie mpopesu. HMx
YCTPOHCTBO 1enecoobpa3Ho MpH MOIHOCTH citaboro cnos 10 4,0 M u
BO3MOXXHOCTH COXPAHEHHA B CIa6OM IPyHTE BepPTHKANBHBIX cmcocgsa

T, = (43)
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®akrop spemennt T

C 6epMUKAIbHbBIMU 0peuwuu

B Te4eHHe BpeMeHH, HeobXo-
JUMOro JJis 3aMoNHEHHs
MpOpe3H APEHUPYIOIHM FpYH-
TOM.

Paccrosauue mexay ape-
HaXXHBIMH 1IPOPE3IMH OPHEHTH-
POBOYHO HA3HAYAIOT B NpeAesax
1,5-3,0 M 4 MpoBepPAIOT pacué-
ToM. IllupuHa mpopeseit Ha3Ha-
yaeTcsd B 3aBHCHMOCTH OT Tapa-
MeTpOB pabo4ero opraHa npume-
HiAemoro oOopyaoBaHHUs U cOc-
TargeT 0obyHO 0,6—1,0 M.

Jnsa 3anonHeHus Mpo-
peseil clieAyeT UCMONb30BaTh
necok ¢ K03 HHLHEHTOM Guib-
TpalMu He MeHee 3 M/cyT.

Pacyé€r npeHaxHbIX Mpo-
pe3elt BLITIONHAETCA MO aHa-
JIOrMH C pacyéToM BEpTHKaJIb-
HBIX IpeH, HO JUTS OTIpe/ISNIeHHUS
CTCIIEHH KOHCONHAALMH MpH
FOPU3OHTAIBLHOH GHIBTPaLUU
HCIONIB3yeTCs TpaduK, MpUBE-
IéHHBIA Ha puc.4.4, rae BenH-
uuHa U, naHa B 3aBHCHMOCTH OT
BeJMYHHBl T, AN pa3sIMuHbIX
3Hauenui I/H (rne [ — paccros-
HHe MeXay OOKOBBIMHM IOBEPX-
HOCTAMH NPOpe3eit).
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Puc. 4.4. I'pagpux ona onpedenenusa Konconuoayuu zpynma
OCHOBAHUA C OPEHANCHBIMU NPOPEIAMU

Yacmuyunoe yoanenue cnabozo spywma

4.24. YnaneHue BepxHeil YacTu cnaboit TONIUH C 3aM10IHEHHEM
TpaHIIeH APEHUPYIOIUM TPYHTOM AaéT KOMIUIEKCHbIH 3ddekr
TOBBIICHHSA IPOYHOCTH H YCKOPEHUA AOCTHXKEHHS 3aJaHHOH CTENEHH
KOHCOJIMAALIUH OCHOBaHUA.

YacTuuHoe ynaneHue ciaboro rpyHra u3 OCHOBaHHS HACBITTH
lesecoodpasHo B CIy4asx:

- HeOOXOAMMOCTH XKECTKOrO OrPaHHYEHHS OTMETKH NPOe3Kei
4acTH, Koraa coOMoieHue YCIIOBHS TIPOYHOCTH TpebyeT ycTpoicTBa
MaCCHBHOH HACBINH ONPERENEHHOH TONIHHBI;

- €CNM BepXHHe cjioM cnaboil ToMIH UMEIOT 3HAYHTENBHO
MEHBLIYIO MPOYHOCTb, YeM HH)KHHUE; [JJIS YCKOPEeHHs CTaOuiIH3auuu
OCaJKH, €C/IM 0 KakMM-1H60 mpUYMHaM HenenecoobpasHo
NPUMEHEHHE BPEMEHHOH MPHIPY3KH HIH BEPTHKAaJBHOIO APEHH-
pOBaHHA.

Tunosas cxema KOHCTPYKUMH C YaCTWYHOH 3aMeHo# ciaboro
CNos NoKa3aHa Ha puc.4.5.

Pacuét KOHCTPYKIIMH HAaChIIH C YaCTHUHBIM YAAJIECHHUEM C1aboro
TPYHTa M3 OCHOBAHHA MPOBOJAT IO BbILIIE H3IOKEHHBIM METOIHKAM,
Hexons U3 TpeboBaHMH Hecylledl CNOCOOHOCTH OCHOBAHMA M
YCKOpEHHA 0CaIKH.
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7 A /i

Puc. 4.5. Cxema uacmuyuno20 yoanenus zpynma:
a — nodzomoexka mpanweu; 6 — eud nocie ycmpoiicmea nacsinu

Ipu pacuére yCTOHYMBOCTH HEOOXOAUMO YUUTHIBATH 3ari1yOie-
HHE NOROLIBbI HACKIITH OTHOCHTEIBHO MOBEPXHOCTH IpyHTa. Pacuér
m1yOUHBI 3aMeHbl €1aboro rpyHTa U3 yClOBHUA YCKOPEHHS OCAJKH
BBITIOJIHAIOT 1O opMyIie

=H.l1- |2
H san = H-|1 ; , (44)
pacu

rae H — nonHas TONIMHA CXKMMAEMOTO CJIos;

t,, — TPeOyeMBlii CpOK NMOCTHXKEHHS OCALKH AOMyCKaeMOoi
UHTEHCUBHOCTH;

baen ™ PacuéTHBIA CPOK NOCTHXKEHHS KOHEYHOM ocaku Oe3 3ame-

HBI ci1aboro rpyHra.
Ilpedsapumenvroe ocywenue craboii monwyu

4.25. CyulecTBeHHOE yITy4ll€HHEe CBOWCTB BOJOHACHIIIEHHBIX
c/1abbIX 'PYHTOB, B TOM YUCJIE COKpALEHHE BETUYHHBI M ATIUTEIbHOCTH
ocaJKH, NOBLIIIEHHE HeCymeH CIOCOOHOCTH W HPOXOMMOCTH B
NEepPHOA CTPOHTEIBCTBA JOCTUTAaETCH NPEANIOCTPOEHHBIM OCYILIEHUEM
TOJTIIY OTKPLITHIMH KaHaBaMH. O6A3aTenbHbIM YCI0BHEM 3¢ eKTHB-
HOCTH OCYLIEHHUS ABJISIOTCH JOCTATOYHOE BpeMs M obecreyeHue
HENpepLIBHOTO CTOKA BOABI U3 KaHaB. B nanpHelimeM coopykeHus
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AJ1 TIPEINOCTPOEYHOTO OCYIUEHHS AOPOKHOM MOJOCH JOKHBI
CNY>XUTh BOJOOTBOAHBEIMH COOPYXXEHHSIMH B NEPHO 3KCILTyaTalluH
JOpOTH.

4.26. Ocyuenne IOPOKHOM NMONOCH CJIEAYET BBIMOJIHATE HE
N03]Hee, YeM 3a rof A0 CTPOHMTENILCTBA AOPOXKHOH ofex sl (IpH
CTaAMIAHOM CTPOMTEINILCTBE YCTPOMCTBO 3EMIIAHOTO MONOTHA MOXHO
Ha4YMHATh ONHOBPEMEHHO C OCYILECHHEM).

Ilpn Heo6X0OMMOCTH MOBLILIEHUS MPOXOAMMOCTH GONOTHBIX
3ajexeil B 30He MPOH3BOACTBA paboT MX OCYLICHHE BBITIOIHAIOT 32
1-2 roaa A0 Havana CTPOUTENHCTBA JOPOTH.

OcymmmTenbHble KaHaBbl CJIEAyeT yCTpauBaTh CHMMETPHYHO N0
o6euM CTOpOHAM 3eMJISHOrO MOJIOTHAa Ha PacCTOSAHHH 2-3 M OT
MOAOLIBBI HACHITH C MAKCHMAJILHO BO3MOXKHO# FTyOHHO# 11O yCIIOBUAM
CTOKa BOABI M MPOU3BOACTBA paboT.

IpogosbHELH YKIJIOH 10 IHY OCYLHHTENbHBIX KAaHAB JIOJDKEH ObITh
He MeHee 5%o (Ha HayaJbHBIX yyacTkax uTMHOH 10 200 M — 3%o).
KpyTHsHa OTKOCOB OCYIIMTENBHBIX KaHAB JIODKHA ObITh MPHHSATA OT
1:0,25 p1a ManopasnoxusLuxcs Topdos fo 1:1 — s cnabeix oprano-
MHHEpaJIbHbIX U MHHEPaJIbHBIX FPYHTOB.

Memoo npedsapumenvroii konconudayuu

4.27. HanGonee MpoCThIM M JOCTATOYHO 3¢ (HEKTHBHBIM
METOZIOM MOBbILIEHHS Hecywlel cnocoGHOCTH cnaboro OCHOBaHUA
HaChINK SBNSETCS METOA TIOCTENCHHOro ero 3arpy>xeHus (npenpa-
PHTENBLHOH KOHCOJIHAALMH).

IMocTeneHHoe 3arpyxeHue NPUMEHIETCK Ha OCHOBAaHHSAX 2-TO
THMa, a TAK)Xe Ha OCHOBaHHAX |-ro THNa NpH HCMOJB30BAHUH
BPeMeHHOM NPUIpy3KH B CJTy4asX, KOrAa POYHOCTH c1abbIX FPyHTOB
B IPUPOAHOM COCTOSHHH HEJOCTATOYHA JUIS BOCTIPHATHS PacHETHOH
Harpysku.

4.28. MeToa MOCTENEHHOTr0 3arpyXeHus 3akiioyaercd B
Ha3HAYEeHHUH ONpEeNeIEHHOrO PeXXUMa BO3BEIEHHS HAChINH I
HeOBXOAUMOro MOBBILIEHHS IPOYHOCTH C/1abOTO IPyHTA PacHETHOrO
/1051 NIPH YTUIOTHEHHM MO JABJICHUEM OTCHINAEMBIX CIIOEB HACHINH.
TpeGyembiii pexxuM BO3BEAEHHS HACIIH OTIPENENAETCSH, HCXOAA H3

69



ycnosus P, < P_,
COOpPYXXEHHS HACHIMH.

TIpuMmeneHue MeTOAa NMOCTENEHHOTO 3arpy;KeHUs Oynaer Tem
s dexTUBHEE, YeM MHTEHCHUBHEE YIIPOUHSETCA calblif rpyHT. B aTOM
OTHOILIICHHH HanGoJee 61aronpHATHEIMH SBIAIOTCS TOPhAHbIE FPYHTHI.
I'pyHTEI THIIa HONBAWEBBIX [VIMH M [THHHUCTHIEC TPYHTHI Ipymmikl A, b,
B (cM. m. 2.23) ynpo4HSI0TCS MaJio, B CBA3H C YeM NPUMEHEHHE
paccMaTpHBaeMOro MeTo/a sl HUX OKa3bIBaeTC MaJIOOMPaBAaHHBIM.

4.29. Pacuér pexxMMa NOCTENEHHOTro 3arpyxeHus ciaboro
OCHOBaHUS TPOU3BOIAMTCA C Y4ETOM B3aHMOCBSA3H IMoKazaTenei
BIIa)KHOCTH, MPOYHOCTH U OCaJKH ciabeix rpyHtoB. IIpu stom
Pacu€THYIO BNaXXKHOCTh TOJINH, COOTBETCTBYIOUIYIO TOW WIIM MHOM
BEJIMYMHE OCaJKH S, YCTaHABJIMBAIOT 1O GopMyrie

KOTOpO€ IROJIDKHO cobnomarscsa B npouecce

W=W_-(1,57-5/S_~05TYW, -W_), (45)

Hay

rae W, v W — COOTBETCTBEHHO HadalbHas M KOHe4Has (T.e.
9KBHBaJIEHTHas 3aJaHHOM Harpyske) BIaXKHOCTb FPYHTa;

S, — ocafika 3a mo6oH MOMEHT BpEMEHH;

S, — PpacuérHas (KOHe4Has) OcaaKa MpH NAHHOH Harpyske.

IIpumeuanue. ®opmyna npumeHuma npu S,/S, = 0,4.

4.30. Pacuér uenecoobpa3sHee BHIMONHATb FpadoaHaTHTHIECKIM
METOAOM B CIICAYIOLIEM NOPAIOKE:

- 33/1al0TCS TPEMA-YETHIPbMS 3HAYEHMAMH OCaJIKH S, H, 3Has
PacU€THY10 (KOHEUYHYIO) OCaKy S, | , BBIYMCSIOT 3HAYEHHA PACUETHOH
BJIAYKHOCTH, OTBEYaIOLIHe STHM OCaJikaM, 110 NpuBeAEHHOH hopMyrie;

- TI0 3KCTIEPHMEHTAIBHBIM PAacUETHBIM KpuBbIM @ =f(W) u
¢, =f(W) onpenensior 3Ha4e€HUA ¢, ¥ C, A/ AOTYYEHHBIX 3HAUCHHH
BJIXKHOCTH;

- TpU HAHJIEHHBIX @, ¥ C, BBIYMCIAIOT 3HAuYeHUs P, H CTpOSAT
3aBucHUMocTs P, = f(S);

- MOJYYEHHYIO KPHUBYIO 3aMEHAIOT HEKOTOPOH CTYNEH4YaTOH
JHHHEH, otobpaxalolell peanbHbIN XapaKTep Ipouecca OTCHINKH
HACBINH; CTYNCHYaTYIO JIMHHIO MTPOBOAAT TaKMM 0Opa3oM, YToOR! €&
abcuuccert He oTiMyanuch 6onee yeM Ha 10% oT abeumce 3aMeHseMbIX
KPHBOJIMHEHHBIX YYaCTKOB (4TO 06eCreynT NpUMEPHOE MOCTOAHCTBO
¢aktuueckoit Harpyskn). [locTpoeHHas MMHHSA NpeacTapiseT coboi
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JOMYCTHMBIi PEXKHM OTCHITIKY HACBIIH, IPEICTABACHHDIH B pYHKLIMH
OT BEIMYHHBI OCaKH;

- ONpeaeNisioT pacyéTHble 3HAYCHHA BEPTUKANBHBIX COKH-
MalOIMX HanpsyKeHHH B CJI0€ MPU NPUHATHIX CTYNEHAX MpPHKIa-
JbIBaEMOM HAarpy3ku U CTPOAT KOHCONHAALIMOHHBIE KPUBBIE U1 ITHX
CTyneHel B BHIE 3aBUCHMOCTH OCAJKH OCHOBAHHMA OT BPEMEHH IpH
PasAHUHBIX Harpy3Kax Ha NOBEPXHOCTH;

- HCMONB3Ys rpaduk peaNibHOrO PeXKMMa OTCHIMKH H MOCTPO-
€HHEIE KpPHBbIE KOHCOJMAALNY, CTPOSAT rpaduK OCaAKH BO BpEMEHH C
Y4ETOM peXXKHMa Harpy KeHH.

I'papux Haét BOSMOKHOCTB MONYYHTh HCKOMYIO 3aBHCHMOCTh
pexHMa Harpy>keHus c/1aboro OCHOBaHHA B 3aBHCHMOCTH OT BPEMEHH.
3Ty 3aBHCHMOCTH MOXHO NEPECTPOUTH HENOCPEACTBEHHO B
TeXHONOrH4eckuii rpadh ik 3aBHCHMOCTH TOJILIHHEI OTCHIIAEMOTO CJI0
OT BPEeMEHH.

4.31. Meron pacuéra OCHOBaH Ha Y4Y€T¢ CKOPOCTH OCaiku W
M3MEHEHHH COCTOSSHUS M CBOHMCTB rpyHTOB Ha 3Tare GpuibTpalMOHHON
KOHCOMHAaLMH (T.e. 6e3 yuéTa BTOPUYHOMH KOHCONMIALIUH).

IMpu cnoucTok ToMe pacy&T OCAMKHIETCS, OMHAKO MPHHIIUI
coxpaHfeTcs Takoi xke. B Takmx cnyuasx HeOOXOAMMO Y4YMTHIBATD,
YTO Ha Pa3HBIX STalaX KOHCOMNAALAH ONTaCHBIM MOXeT OBITh HE OHH
H TOT e cJ1o# caboit Tonumy.

4.32. ina ynpolieHUs NPaKTHYECKUX PacHYETOB MOXHO
BBINOJTHATH WX B 06PaTHOM TIOpAZIKe: 3aJaBIIHCh PEKHMOM Harpyxe-
HHUs, HaubOosee peanbHbIM I KOHKPETHBIX YCIOBHI MPOU3BOACTBA
3eM/IAHBIX paboT, MPOBEPAETCA BO3MOXKHOCTb €0 OCYLIECTBIESHHS
HyTEM CpaBHEHHS BENHYMHBI Ge30macHO Harpy3kd Ha HECKOJIbKO
MOMEHTOB BpeMeHH C (aKTHYEeCKOH HArpys3koiH Ha Te XK€ MOMEHThI
BpeMeHu. Ecnin Ge3omacHas Harpyska okaeTcs B KaKoii-1n60 MoMeHT
MeHbIUE JeHCTBYIOLICH, TO HEOGXOAMMO H3MEHHTD PEXKHUM OTCBHINKH H
TIOBTOPUTh PaCUET.

BenuunHbl cTyneHelt HarpyxeHus enecoobpazHee NPUHUMATh
KPaTHBIMH TOJIIIHHAM CTIOEB, IPUHHMAEMBIM T10 YCIIOBUAM TEXHOIOTHH
HOCJIONHOTO YIUIOTHEHHUS IPYHTOB HaChIIMH.

Ipumep pacuéta pexkrMa BO3BeJSHHS HAChINK NpHUBEIEH B
npunoxxenuu 5(11).
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Yempoiicmeo 6oxoebix npuzpy3ounvix npusm (6epm)

4.33. I1pu HanUMHH JOCTATOYHOM ONIOCH OTBO/IA H HEGONBIIOM
PacCTOAHHH NEPEBO3KH MPYHTA JUI OTCHINKH HachImy 3)PeKTUBHBIM
cnoco6oM obecneyeHus HecylueH cnocoGHOCTH OCHOBAHHS SBIISETCS
YCTPOHCTBO GOKOBBIX IIPHIPY304YHBIX NpH3M (GepMm).

Jns ycTpoiicTBa NMPUIrpy304HBIX NPHU3M NPHUTOAHBI JNI00OBIE
TPYHTHI 32 MCKJIIOMEHHEM MNepeyBaakHEHHBIX. Lnpuna npusm mns
yRo6cTBa MIaHHPOBOUHBIX paboOT JOJIKHA OBITh He MeHee 4 M.
IToBepxHOCTBL MPH3M JOKHA UMETH MoniepedHbIi ykaoH 20-30%e.

Ipu npoekTHpOBaHUH OOKOBBIX HPHIPY30YHBIX IIPU3M PAcCUETOM
OnpeneIAIOT UX BHICOTY M WHpHHy (A, [, ), MCXOMIS U3 fOTyCTHMOMH
Harpy3KH.

4.34. [1ns cnabbiX rpyHTOB, YroJl BHyTPEHHEro TPEHUs KOTOPBIX
6onee 5-7°, BenyuMHA AOMYCKAEMOH HArpy3Ku ¢ y4eToM GOKoBOW
IPH3Mbl OPUEHTHPOBOYHO PACCUMTHIBaeTCsA Mo ¢opmyne s
MI0JIOCOBOM Harpys3Kku

P6ea=Ma'2bcp'7m+Mc'C+Mh'}'np'h: (46)

-1
rae M;z__’.r._%,.’_’.
clgp—5+¢
V4
M= ;

4

- T
tg¢(ctg¢ -5t w)

M= n

ctgp——+
gp 2 @

€ — pacyeTHOE CLICIUIEHHE IPyHTa c1aboif Tonmiu;

Zbcp ~ LIHPWHA HACBINHM N0 CPEAHEHN JIMHUH;

7,, — CpeAHeB3BELICHHbIH YaenbHbIH Bec ciaboi Tonmmy;
%,,— YACTBHBII BeC IPYHTa GOKOBOH NpH3MBI.
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Orcrona TpebyeMas ToMHHA NPUTPY304HBIX NPU3M, obecre-

YHBaroulag ycJIOBUE, IIPH KOTOPOM pacyeTHAs Harpyska ppacu 6y)J,e1‘
COOTBETCTBOBATH 6e3oﬂaCHOi, OIPENCITINTCA BRIPAXKCHHEM

h =ppacu_Ms'2bcp'7m~Mc'c

mp M, 7 Iy (CY))
V3
Ppacy Ctg@"i'_(o 5 ¢
-2 V" tg¢ —_—
P r ® o g . (48)

mp =
Yup
4.35. ins camoi NpUrpy3o4yHoH NpH3Mbl JOMyCKaeMas Harpyska
MOXeT OBITh OPHEHTHPOBOYHO OTIpesiesieHa no GopMyse ais Aomyc-
THMO¥ KpaeBOi Harpy3ky HEBECOMOTO OCHOBAHHA U (p <5+7°

PP =M.c. (49)

don
OTC!OZIa MaKCHMaJlbHag JOITyCTHMan BbICOTa (TOJIIJ.IPIHa) npu3sM
PaccYHTBIBACTCA MO q)opmyne

W =M, = (50)
Y np

4.36. Heo6xonumas IIMpHHA IPUTPY30YHBIX MPHU3M YCTaHaBIH-
BaeTCA M3 YC/IOBMSA aKTHBHOTO BO3/EHCTBHMA B TOYKAX M 30HAX, B
KOTOPBIX HAMPSOKEHHOE COCTOSHHE OT Beca CaMoOM HaChINK OKa3bl-
BaeTca Haubosiee OMACHBIM IO YCIOBHIO HapylI€HHS IPOYHOCTH
cnaboro rpyHra.

Ipu MowHocTH cnaboi Tommu A>H  1mupuHa OpU3MBI
DomkHa 66ITE HE MEHee

1+0,8cosa -1
Is.np =bcp 0,6sin | G

Ilpu H<H__COOTBETCTBEHHO HMEEM
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—-H’-b,+13H (52)

rae b, — noaymupHHa NpOeKTHON HachIH (6e3 IPUrpy304HBIX NPH3M)
O CpeAHEH JIHHHH.
Benvunna H yCTaHABIMBAETCS 110 BHIPAKEHUIO
cosa +0,8
sina
4.37. 3nayeHne yIiia BATUMOCTH Q! OTIPEAEIIIETCS U3 BLIPAKESHUSA:

Hoo =0,

(53)

sina c-cos sin
_ ¢ Sme a
T P, n

(54)

Jins rpagHueckoro onpeaesneHus yria BUAUMOCTH CTPOHTCH
3aBUCHMOCTB Y, =SINQ/7 — JIeBast YacTh 3TOTO BBIPAKCHHMA. 3aTeM Hd
Ty e CETKY KOOPJAMHAT HAaHOCAT MpAMYIo y, = m+na (3aech
m=c- cos@/p,; n=sin@/x), NPEACTABIAIOMYIO cCOOOH MpaByIo 4acTh
JaHHOTO BBIpa)KeHHA. AGcuucca nepBoii OT Havyasia KOOpAMHAT TOUKH
riepeceveH s MOCTPOSHHBIX DYHKIMI ONMpPEeENTUT HCKOMOE 3HaYeHHE
yma a.

Ipumep pacuéra NpUrpy3o4HsIX npusM (6epMm) JaH B OpHiIo-
sxeHu 5(1).

Ilpumenenue néaxux naceinei

4.38. YcTpoHCTBO JIErKMX HACBITIEH MOXKET PUMEHATHCS IS

- obecreueHHs YCTOHYMBOCTH OCHOBaHHS;

- CHW)KEHHS OCAJIKH U YCKOPEHHA JOCTIDKSHHA €€ JOMYCTUMOM
BEJIMYHHEI.

B 3TOM ciTydae B KOHCTPYKIMH HACHINH YaCTHYHO MCTIONB3YIOT
pas3iMYHBIE MaTepPHalbl, MMEIOIIE MEHBIIYIO MIOTHOCTh, YeM
NPUPOJHBIA IPyHT. B KkauecTBe TaKHX MaTepHasOB BO3MOXHO
NPUMEHEHVE MEHOMOMMCTHPOA, JIETKOTO 1LIJIAaKa, HCKYCCTBEHHBIX
rpaHynMpOBaHHBIX MaTepHanoB H T.N. [10A06GHbBIE KOHCTPYKLUH
SKOHOMMYECKH ONPABJAHHBI Ha Y4aCTKaX HeOOMbLION NPOTKEHHOCTH

74



NpY BBICOKOH CTOMMOCTH JPYrHX MepOHpHATHH no obecneuyeHHro
YCTOHYHMBOCTH H YCKOPEHHIO OCAJKH HACBITIH.

Pacuer obnerueHHON KOHCTPYKLMM HACHINN 111 obecneyeHus
YCTOHUYHBOCTH H CHIDKEHUS M YCKOPEHHS OCaIKH OCHOBAaHHs CBOJHTCS
K OTpencyieHHio TpebyeMoro yMeHbIIEHHS CPEeAHEB3BEHICHHOH
BETIHYUHBI YAIEABHOTO BECA HACHIMH.

4.39. Tlpu NpMMEHEHUH JIErKoil HACHIMH AJIA MOBBILICHHA
yCTOUYMBOCTH OCHOBAHHSA HCXOIAT M3 ofecledyeHUs paBEeHCTBA
JeHCTByrolLEH pacueTHOH Harpy3ku p, 6e3onacHoi Doy,

P, = pg:; . (55)
TpeGyemast 10715 JIerKOro MarepHasia B efUHHLE 00bEMa HaChINTH

ycTaHaBJIMBAeTCA 10 opmyne

—ymp
m=Lo"Vu_ A7 o (56)
rae Y, — YAeNbHBIA BeC TPYHTOBOM YacTH HACHINH;
¥, — CPeIHEB3BEIUCHHbIN yAe/IbHbI BEC HACHINH, IPH KOTOPOM
obGecneunBaetcs ycnosue (55);

peot — GesonacHas Harpy3ka Ha OCHOBaHME, OMpene/seMas o

11.3.30 OCHOBHOIO TEKCTa;

h,— pacueTHas BBICOTa HAChINK;

A — pa3’HOCTh MEXAY YAeNbHBIMH BECaMH TPyHTa H JIETKOro
MaTephasa, HCoIb3yeMbIX B HACBIIH.

Benuynna y” BpruMciseTcs no gopmyine

Hay
ym =££a. (57
H
4.40. [Ipu npuMeHeH!: NETKO HACHITIH C UENBIO CHIKEHUS (1
YCKOPEHHS) OCaJIKM PacyYeTHYIO OCaJIKy Ha KBa3HOXHOPOTHOM CXH-
MaeMo# Tomme, MOIHOCTBIO H, mpubnmkeHHO onpenensioT no

dopmysie

5, =007

E, (58)
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rae H — mMolHoCTh CKMMaEMO#t TOMIH;
E,— CpenHeB3BeILEHHbIH KOMNPECCHORHBIH MOYNb AehOpMaLIHH
cnabo# Tonu.
JAns cHWKEHNs OCaAKM O MOMYCTHMOW BeNMYHHBI S

Heo6XOAUMO CHU3UTH BETHYHHY YACTbHOTO BECa HaCHIIH X0 ¥ P , IPH
KOTOpO# ocajka Oyzner paBHa NOMYCTHMOH.
Tpe6GyeMblif 111 BHINMONHEHHS TOFO YCIOBUA CpeIHEB3Be-
HIEHHBIH YACAbHBIA BEC HACKIMH ONMPEAESIIAIOT MO BHIPAKEHUIO
mp
_0™-E,

=7, ThoH (59)

e s " =5-8, .

ITpu sToM Tpebyemast 0ObEMHas JOIS JIEFKOrO MaTepuana MOXKeET
ObiTh Onpenenena no opmysne (56).

Cxema KOHCTPYKIIMH HAaCBIIH, B KOTOPOif UCIIONb30BaHbI GIOKH
[I€HOTIONMCTHPONIA, IPHBEAEHA Ha puC. 4.6.
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Puc.4.6. Cxema KoHCMPYKYuU HACBINU C UCRONB30GAHUEM BTI0KO0B
nenononucmupona:
1 — necyansrii 2pynm; 2 — nenononucmupon; h,— pabouui cnoit
(u3 necuanozo zpynma); h — monmadicuuiii cnoi

Bpemennoe nonudicenue 2pynmoguix 600

4.41. B yHAMBUIYaNbHBIX CTydadX Ha OTBETCTBEHHBIX JOPOX-
HBIX 00BeKTaX YCKOPEHHS OCAKH HAChIMH MOXHO JOGHTHCA MyTéM
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BPEMEHHOTO MOHWKEHHA YPOBHA IpyHTOBBIX Boi. HanGonpmuii
3hdexT 3TOT MeToA AaéT B KOMIUIEKCE ¢ BPEMEHHOM MpUrpy3Koif.
CumwkeHne ypoBHs IPYHTOBBIX BoZ B Cj1aGo¥ Tonue obecrneuuBaeT
BPEMEHHOE YBEJIMYEHHE HArpy3KH Ha HIDKHME CJIOH TONINHM 3a CHET
HCKJIOUEHHMS B3BELIHBAHHA BEPXHHX CIIOEB, a Takke CnocobCTByeT
YCKOPEHHIO KOHCOHAAUHNH 3a c4&T obecniedeHHs HONOMHUTENPHOTO
rpaJiMeHTa Haropa B IOpPOBOii Boxe.

BpemeHHOE MOHHXEHHE YPOBHS FPYHTOBBIX BOI IPOH3BOASAT
HOGUILTPaMH H APYTHM CIIEMAIM3HPOBAHHBIM 000PYIOBaHHEM.

Csatinble KOHCMPYKYUU U3 3EPHUCMBIX MAMEPUANOE

4.42. JIna noBbIIEHNA YCTOHYMBOCTH H CHH)KEHHS OCaJKH
cnabbIX rPYHTOB Ha3HAYAIOTCA MecyaHbie cBan. DddeKT oT paboThl
NecuaHsix CBaii NMPOABIALETCA 3a CYET BOCTIPHATUS MMM HacTH
HOPMaJIbHBIX HaNpsOKEeHHUH OT Beca HachlINH, 3a cuéT GOKOBOro obKatus
c1aboro rpyHTa B MEXKCBaiHOM NMPOCTPAHCTBE U B YCKOPEHHH OTXKATHA
MOpPOBOH BO/BI.

B rpyHTax, obnajalomux CTPYKTYPHOH POYHOCTHIO (HOBIH-
€Bble MIMHBL U T.N.), MPUMEHEHHUE MecCYaHbIX CBaii ocobeHHO
3¢ deKTHBHO.

4. 43. IlecuaHsle cBau MOTYT OBbITb ONEPTHIMU, JOXOASLIUAMH J10
NOACTHIAIOMMX CJIabylo TOMILY MPOYHBIX MOPOJ, H BHCAYMMM, He
JOCTHIaiOIMMH NOACTUWIAIOIIUX cNOEB. Bucaune mecyaHeie cBau
yCTpauBaloT NpH GoNblIONd MOLIHOCTH ¢J1aboro cjios, Koraa
YCTPOHCTBO OMEPTHIX CBali OKA3BIBAETCSA TEXHUYECKH CIIOMKHBIM.

Ilecuansie cBaM yCTpauBaloT CHelManbHbIM 000pyaOBaHUEM C
obcanHbiMH TpyOamu (upep) auamerpom 0,4—0,8 M, aHATOrHYHBIM
060pya0oBaHHIO /I YCTPOMUCTBA BEPTHKANBHLIX ApeH. B rwiane cBan
pacnonaraloT 1o KBaJpaTHO# WIH poMOHYecKoii ceTke.

4.44. Ecnu cBau NpeHa3HaYatoTest Ut 00ecneyeH s povuHOCTH
(YCTOHYHMBOCTH) OCHOBaHHS HACBINH, TO PACHETOM OIPEAENAETCS
MHHHMaJIbHas BEHYHHA COMDKEHUs CBaif m (OTHOLIEHHE AHaMeTpa
cBal d K PacCTOAHMIO MEXIY CBasiMH B CBeTy /), npH KOTOpOii
cobmonaetcs ycnosue K > 1, rae K, — koadpdunuent 3anaca,
BBIYMCIIAEMBIH JUTT TOpdAHOH B3BEIEHHOMN TOMIK o popMysie
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K, = 2c,,-cosp,, ‘

@, —p. =)~ (p, + p, + p)sino)’
rae ¢, U @, — CUEIUVIEHHE U YToi TpeHHA cjaboro rpyHTa IpH
PacyeTHON BJIXKHOCTH;

P, — BEPTHKaIbHEIE HOPMAJIbHBIE HAUPAKEHUS B TPYHTE
MEXCBaHHOTO IPOCTPaHCTBA;

P, — TO XK€, TOPH3OHTAIbHBIE;

p’— npeapapuTensHOe obxarTue ¢1aboro rpyHTa, BO3HHKal0-
uiee MpH BHEAPEHHH JTHAEPA.

BenuunHy p’ onpeaessioT o KOMINPECCHOHHOH KPHBOM Kak
Hanps xeHue, HeoOXOAUMOE U1 YMEHbIUeHUS KoapduureHta
TIOPUCTOCTH TPYHTa B NPHPOLHOM 3aNI€TaHHM € [0 BEJHMYHMHbI €,
OTBEYaIONEeH MOPUCTOCTH IpyHTa, YIUNIOTHEHHOIO B pe3yjbTare
BHEJPEHUs CBal U OMNPEACIIIEMOro U3 BhIPAXKEHHSA

(60)

_(+g,)m’
T A+ m)?

BepTuKkasibHbIE p, M TOPU3OHTANLHBIE p, HANPAXKEHHS Onpejie-
JIAOTCA 1o crienatbHeIM TabuiiaM npunoxenus 6(E), rae oy qaHb
B JIOJIAX OT AaBJICHHs Ha OCHOBaHHe 63 CBadl p, =p,, U B 3aBUCHMOCTH
oT ko3dduuHeHTa OOKOBOro gaBlieHUA MaTepuana cBau & M
ko3¢ dulHeHTa nonepe4Hol AepopMalvK ciaboro rpyHra L.

Bennunna £ npuHAMaeTcs:

(61)

JUIA IecKa KpYITHOro 0,33
cpeaHel KpynmHOCTH 0,34
MEJIKOTO M MBLIEBATOro 0,36

IIpu u3BecTHOM yrie BHYTPEHHEro TPEHHsA MaTepHana
3arnoHeHus & MOXeT OBITh BHIUHCIIEH NO ¢opmyre

=155 62)

Koa¢pduuuent nonepeunodd nepopmanuu MoxeT GwITH
BBbIYHUCIIEH IT0 opMyIie

__¢
FTeE (63)
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MOKHO PUHMMATD BeJIMUMHY &:

- ans Topda 0,76

- 14 ITIHHUCTOTO TPYHTA IUIaCTHYHOH koHcHeTeHmu 0,30-0,40
- JUI NIMHUCTOrO rpyHTa TeKy4eH koHCHCTeHImu  0,40-0,45.

Puc. 4.7. Cxema ona pacuema 0CHOBAHUT C NECYAHBIMU CEAAMUL:
H — mowgnocms cnaboii monwgu; L — paccmosanue mexicoy
RECYAHBIMU C6AAMU 6 CBEMY;

d - duamemp necuanoit ceau; S, ~ ocaoka ocHoeéanun b6es ceau;
§,— acadxa ocnosanua co ceaamu; S /2 — 6oxosan depopmayun
ceaii; P — nazpysxa Ha medxcceaiinoe npocmpancmeo;

P — nazpyska om geca nacsinu; P — nazpyska na ceau

4.45. Pacuér mecuyaHbIX CBaH /IS MOBBIIIEHUS YCTOHYHMBOCTH
OCHOBaHMUS 3aKJil0uaeTcs B cneayroueM (puc. 4.7).

Heo6xoaumo onpenenuts commikenne ceaii m=d/l, ip1 KOTOpoM
xo3(uimenT 3anaca (wu 6ezonacHoctu) K, =1,0, T.e. nipu paBeHCTBE
BEPTHKA/ILHBIX HANPsKEeHUH B MeXCBalHOM npoctpaHcTse P, U
Ge30macHOM NOMyCTMMOH Harpy3kd Ha OCHOBaHue P, Tipu mepe-
pacnpenesIeHHH Harpy3kH MexAy CBasMH M IPYHTOM B MEXCBaiiHOM
npoctpaHcTse. Pacuér Tpebyemoro commwkeHHs cBali OCHOBBIBAETCS
Ha JaHHBIX CHIELHaNIbHBIX TabnUll, MPUBEAEHHBIX B MpHIoXKeHHH 6(E).
B naHHOM NMpPWIIOXKEHHH COXpaHeHbi 0603Ha4eHHs pa3paboT4HKOB
YKa3aHHBIX TaONHL, 2 MMeHHo: P — Harpy3ka oT Beca Hachiny; P, —
BEPTUKATBHOE HANpsKEHHWE OT BECa HaChiMH; P — rOpU3OHTANbLHOE
HanpsykeHne ot GokoBoro obxarns rpyHTa; A, U A, — COOTBETCTBEHHO
OTHOCHTEJIbHAd BepTHKalbHad ¥ TOpPH30OHTalbHad AedopMaluu
cnaboro rpyHTa.
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B Tabnuuax nausl othowenus P, /P; P _/P; A /A; A /A npu
pa3IUYHbIX 3HAYEHHAX COJMKEHHSA CBaii m B 3aBUCHMOCTH OT
koaduImenTa 60KOBOro NaBleHHA MaTepHaa cBait &, koadpuuneHra
60KOBOro pacHIMpeHHs TPyHTa OCHOBAaHHA L H OTHOCHTEILHOMH OCaKH
caboro OCHoBaHHA A.

Ilna ompeneneHus no yxasaHHBIM Tabnunam tpebyemoro
cOnvKeHHs cBaii m, HeOOXOAMMO Ui KaXKIOro ciay4yas 3HaTh
ko3 duLmeHT 60KOBOro naBNeHUs MaTepyana cBaif & u ko puumeHt
GOKOBOTO paclIMpeHHs FPyHTa OCHOBAaHMA L.

KoaddunipeHT 60K0oBOTO AasneHus & i Necka MOYKHO NPHHATH:
Iuts KpynHoro necka — 0,33; necka cpeaneii kpynmHocts — 0,34; necka
Menkoro d meuteBatoro — 0,36. Kosdgdunuenr nonepeunoii aedop-
MalMy [l AN TIMHUCTBIX FPYHTOB MATKOIUIACTHUYHBIX U TEKY-
YerIacCTHIHBIX MOXKHO NPHHATE paBHbIM 0,3-0,4; Texyunx — 0,45.

3uauenus & 1 p MoryT GbITh paccuuTaHbl o Gopmynam
2sing

1-sinp)(1
§=( sing)(1+= ), (64)

1+sing

[ (¢ — Yol BHyTPEHHEro TPeHHs MaTepHaia CBaif;

0,76-¢,

Ko 150766, (65)

A€ £, —~ HaYaJbHbIH K03 GHUMEHT MOPHCTOCTY IPYHTA OCHOBAHHMA.

4.46. Jina nosyseHHpIX 3Ha9eHui P, /P ; |\ 1 OTHOCHUTENBHOM
nedopManud TpyHTa OCHOBaHHMA Oe3 cBaii (B yCIIOBHAX KOMIpeC-
CHOHHOTO CXaTHsA) HaxoguM Mo Tabiuue TpebyemMyio BEJTUYUHY
cOmkeHus cpait m, I obecrieyeHHs YCTOHYHBOCTH KOHCTPYKLIAH,
BEPTHKAIBHYIO M FOPH30HTAIBHYIO OTHOCHTENBHYIO AedopManuio
OCHOBaHHA B 015X 0T A (A /A u 4 /2).

C yuéroM HalineHHoro TpebyeMoro conmxenns ceai (mmp=d/1)
Ha3HavaeTcs auaMetp cBall d M paccTosHue Mexay Humu /. Jluametp
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Ha3Hauaercs B penenax 0,8—1,0 M, paccTosHHeE MEX Xy CBasIMH B CBETY —
or 1,5 1o 2.5 m.

4.47. Ecnn no Tabnuuam nonyyaem m, > 1 (OpH yka3saHHOM
BbILlIE JHara3oHe H3MEHEHHS d U [), TO 3TO O3HAYaeT, YTO B JAHHOM
Clrydae npoYHOCTh cnabbix rpyHTOB He obecnedeHa. [Tpu nmonyyeHun
TaKOro pe3y/bTaTa paccMaTpHBaeTCA Apyras KOHCTPYKIHs (HanpHMep,
HEC)KMMaeMbie CBaM) MM OIpelenseTcs MakCHMallbHas BBICOTA
HacChIIH, NPH KOTOPOH AOCTUraeTcs MPOYHOCTH IPYHTOB OCHOBaHMA
CO CBasiMH C 3aJaHHBIM JHAMETPOM M pacnojiokeHHeM cBail. B
TNIOCAEAHEM ClTyqae HachIMb OTCHITAETCS B ABa TaNa.

4.48. Meroauka pacuéTa MHUHHMAJIBHON BBLICOTHI HACHINH
3aKJTI04AETCS B CJACAYIOLIEM.

IMpunuMaeTca BeMUMHA m; IPH STOM MMEEM IS pacyéroB &,
H, A. Ilo Tabmuue onpenensercs senuuuHa P, /P =A. Ilpuanmaem
P, =P, , Tak Kak 1a 00eCHeYEeHHs yCTOHUMBOCTH HEOOXOMMMO
cobmocTH 3TH ycnosus. Benwunna P, paccuuTbiBaeTcs no ¢opmysiaM,
npuBenéHHBIM B 11.3.30. [Ipu Hanu4uu y rpyHTa CTPYKTYpHO#
NPOYHOCTH HA CKAaTHE P, 1 CTPYKTYPHOTO CLEIUICHHS ¢, BElWIHHA
GesonacHo# Harpy3ku MoxeT GbITh HalifieHa ¢ yuétom P, = P, mo
dopmyne P, =c /.

C yué€toMm otHoweHua P_ /P, onpenensercs MakCUManbHO
IOTYCTHMOM BBICOTA HACKINM /1, TIO hopmye

h =P /Ay, (66)

Ges
Iie ¥ — YAENbHbIN BEC IPYHTa HACHIMNH.

4.49. Ecnu He TpebyeTcs yCKOpeHHe OCaIKK HACHIIH, TO NoCTe
pacyéTa nmapaMeTpoB cBad, UCX0IdA M3 YCJIOBHH NPOYHOCTH,
PaccHUTHIBAETCA BEMUMHA OCaAKH aPMHUPOBAHHOTO OCHOBaHHA S

Pacuér Beinonnsercs no gpopmyne

n

' o;,-H;
=27 (67)
1

m

Tie 0,— cpeHee HalpsXKEHKE B MPEeax pacCMaTpPUBAEMOrO CJIos OT
pacyéTHOM Harpy3kH (OT Beca HaCbINH);

H, — Tonumuna cros;

E — npusenénnbiii Moayab aedopmarud apMHpPOBaHHOIO OCHO-

BaHMA.
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E,=(1-a) -E,+a-E,, (68)

A€ g — OTHOCHTC/IbHAA MIoIaAb apMUPYIOUIHX IEMEHTOB!

n-F,
a=—= 69)

oc

E_,— monynb nepopmanmu cnaboro rpyHra;

E_, — monynb neopMaluK necka B CBasx;

n — KOJNHMYECTBO CBall Ha e€JMHHULE ANHHBI, BEIOpaHHOI
NIPOU3BONBHO ¢ YYETOM JJIMHBI Y4acTKa, AjiS KOTOPOro pacCUMThiBa-
I0TCS CBaH;

F_ ~ nnowmans cBau;

F__ — nnowans 0CHOBaHHS Ha €MHMIE JJIHHBL.

4.50. Ing uckimodeHus ocagky cinabplX rpyHTOB B OCHOBaHHMH
PacCUMTHIBAETCS TaKas CBal{HAs KOHCTPYKLUA, KoTopas obecreunBaeT
YIUIOTHEHHE IPYHTa 0 IUIOTHOCTH, MPH JOCTHKEHHHM KOTOPOi
TNPaKTH4ECKU He OyJeT NMpOMCXOOWTh €ro AaibHelilee YIUIOTHEHHE
noj Harpy3koi oT Beca Hacwkimu. [Ipu npuHATOM Xuamerpe cBail u
HIAXMaTHOM WX PacroJIOKEHHH IJIA TaKoro ciiydas HeoOxopumoe
paccTosHUE MeXIy CBasiMH pacCUHThIBaeTcs o Gopmyre

[=095d-[y. [(r.~ 7)), (70)

Iae Y, — HavaIbHbIH YHENbHBIH BEC CyXOTO rpyHTa;
¥, — YAC/bHBIH BeC IPyHTa, COOTBETCTBYIOLIUI HArpy3ke OT Beca

HacChinK P, 1 OTIpeAeNAeMbIi 110 KOMINPECCHOHHON KPHBOH.

4.51. Eciu HeoOX0AMMO YCKOpPEeHHE 0CaZIKH ¢/1ab0ro OCHOBaHHUA
IpH AOMYIICHHHU e€ MPOXOXKAEHHA, TO CBaliHad KOHCTPYKILHA,
paccUuTaHHasA U3 YCJIOBUS oOecTieueH!s IPOUYHOCTH CIabbIX IPYHTOB,
paccuMThIBaETCA €€ M [0 METOJMKe pacuéra cBaii-npeH. Ilocneno-
BaTEIbHOCTh METOAHKHU pacyéTa cBaH-APEH 3aKII04a€TCA B CIEAYIO-
mieMm.

Paccyursiaercs dakrtop BpeMeHu B BepTukanbHoMm I W B
TOPH3OHTTbHOM T, HaTIPABIEHHH N0 GOpMYJiaM U rpadHkam, JaHHBIM
ans pacuéra aped. Ilo sHadenusam T, U T, ompenenseTcs cTeneHb
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KOHCOMMIAUKH, N0CTUraeMas B BepTukanbHoM U, M B ropu-
soHTanbHOM U, Hampapnenuu. Jlajiee paccuuTEIBaeTCA 0611ast CTENEHb
KoHcomuaaimm U, 1o popmyne

U,,=100-0,1/100-U, /(100-U,). (71).

4.52. Ecnu nonyvennoe pacuérom snadenue U, paBHO
Tpebyemoli cTeNeHH KOHCOMMAALHH C1aboro OCHOBaHMS U, To Moxer
OBITH NPUHATA KOHCTPYKIHS NPH paHee ONpeieaEHHOM PacCTOAHHH
MEXITy CBaAMH /.

Ecmn U, < Ump, TO pacyéT CIeAyET OBTOPUTH MIPH MEHbLIEM
3Ha4€HUH /.

TIpumep pacuéra necuanbix cBaii-IpeH MPUBEAEH B IPHIOKEHHH
5(10).

4.53. B tex ciyyasx, koraa obecrnedeHne NpovyHOCTH ciaboro
TPYHTa H YCKOPEHHE €0 OCaJAKH He MOryT OBbITh NOCTHTHYTHI C
MOMOIIBIO CBAH-APEH, CNIEAyeT PaCCMOTPETh CIEAYIOIHE BApHAHTHI:

- Ha3HauyeHHe HecxkuMaeMbix cBal (CHulI 2.02.03-85);

- acrakaga (CHull 3.06.04-91).

OxoHuYaTeIbHbIH BapHAHT KOHCTPYKLIMM HACBHIIIM Ha cnabom
OCHOBAHHM M JOMNOJHHUTENbHBIE MEPONPHATHA MO obecnedeHHIo
NPOYHOCTH U UCKITIOYEHHIO HEOITYCTUMBIX 110 BEIHUHHE H HHTEHCHB-
HOCTH OCaJIOK NPUHHAMAIOTCS C YIETOM:

1) TEXHMKO-3KOHOMHYECKOro 060CHOBaHHS,

2) CpOKOB U YCJIOBHii CTPOMTEJNIBCTBA;

3) Hanu4usg HeOOXOAMMOM TEXHHKH W MaTEepHAaJIOB, a TaKXkKe
OpraHH3aLMH, MMeIoLIeH ONBIT NPOBEAEHUS COOTBETCTBYIOMIHX PaboT.

Yeunenue ocnosanus socecmxumu ceaimu

4.54. B 3aBMCHMOCTH OT KOHKPETHBIX YCIOBHH YCHICHHE
OCHOBaHHA HACBIIN JKECTKUMHU CBasiMM MOXXET TIPEXyCMaTPUBAThCA:

- AN MOBBILIEHUS YCTOHYHBOCTH;

- JUI MOTyYEHH NPaKTHYECKH Ge30Ca04HOro OCHOBAaHHS NPH
NPUPOAHBIX MEXAHUYECKUX CBOMCTBaX cnaboi Tommu.

HcxonHas cxema B clTyyae NPUMEHEHHUs CBal-CTOEK Mpe/iCTaB-
JeHa Ha puc.4.8.
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(72)
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CxeMa nepepacnpeie/icHHs BHEUIHEH Harpy3kH OT BeCa HachIlu

NPH HAJIMYKH CBaii npeAcTaBieHa Ha puc. 4.9 1 4.10.

4.55. Tpn pacyeTe CBaHHOIO OCHOBaHHA HAXOAAT ONTHMANIbHOE

COYCTAHHC!

JAuaMeTpa cBak;
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IMpubmoKéHHO MaKCHMalbHYl0 TpefyeMylo MPOYHOCThL CBai,
HE3aBHCHMO OT HAlM4YWA POCTBEPKA H BBICOTHI HacCBIIH, MOXHO
OLIEHUBATH 110 (opmyrne

w _L2y-L-h, (713)
CBmax D2 N

4.57. BeanuuHy cpeaneii ocanxu c1aboii ToNIM B MEXXCBaitHOM

HPOCTPAaHCTBE NPH BLICOTE HACKINHK Gonee A, = 3o ONPERENAIOT
gy
MO BBIPDKECHHUIO
Ly g py e 74
T 3erge E,

rae H — MOMHOCTE C)KUMAEMOH TOJILIH;
E — xoMnpeccHOHHBIH MOTYJE AehOpMaliuy CTaGoH TONLIH.

4.58. 3a normycTUMYIO OCaIKy B MeXCBaHOM MPOCTPAHCTBE B
3aBHCHMOCTH OT KOHKPETHBIX YCIIOBHIH (KaTErOpHH IOPOTH, CIIOKHOCTH
HHDKEHEPHO-re01orHYeckoi 00CTaHOBKH H T.I1.) C/leyeT MPUHUMATh:

- 115 Haubonee OTBETCTBEHHBIX coopyxeHmi A, = 10 cm;

- s nipounx ciy4vaes 4, = 0,05H..

4.59. Ecnu BbluMcnenHas ocagka 4, 6yner Goneme 4,
CllelyeT NpefycMOTpeTh YCTPOHCTBO rHOKoro poctsepka. Pocteepk
ycTpauBaeTcs U3 1-3-X C10€B r€OCHHTETHYECKHX MOJNIOTEH WK
pelreTky, obnapamoolleii napaMeTpaMH MeXaHH4YE€CKHX CBOMCTB —
xecTkocTH (G, /M) ¥ NPo4HOCTH (R, T/M).

Pacyernas cxema nedopMmaluy ruGKOro pocTeepka npeacTas-

JieHa Ha puc. 4.11.
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pUIEHUR OCAOKU

- nocie 3aee

il

paeHnoeecun

Puc. 4.11. Cxema Oedmpé.uauuu 2ubKoz0 pocmeepka.

00 pazeumun ocaoxku
8 — HANPAJCEHHOE COCMOARUE 2UBKO20 POCMEEPKA € YCNOBURX

a-
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4.60. PacyeTHOE€ OTHOCHTENBHOE YUIMHEHME TIOJIOTHA MPH
3aBEPIUEHAH OCAJKH MEKCBalHOTO MPOCTPAHCTBA OMpPEeNeNUTCs Mo
¢dopmyne

A
An =7 Ky, (75)
o
rae ! — pacuyeTHas HayajbHad JUIMHA PacTArMBAEMOro y4acTKa
MOJIOTHA;

K - xo>dduument 3anaca Ha nonsyyectb (Gosblle efHHLIbI),
HPUHUMAaeMbIH B 3aBUCHMOCTH OT CBOMCTB ITO/I3y4eCTH MaTepuala,
UCTIONB3YEMOTO AJIs YCTPOMCTBA POCTBEpPKA.

4.61. Bennuuna /| BeraucseTcs no popmyine

o = n ’ (76)

4-YL-D) AE,
3ige H >
L ,— CPenHUH KO3 GHUHEHT TPEHH NONOTHA 110 TPYHTY HACHINH
M OCHOBaHHA,
tg— k03 PULIMEHT TPEHHA IPYHTA HACHIIH;
G — eCTKOCTb IOJIOTHA, T/M;
A — ocafxa MeXCBaifHOrO NPOCTPAHCTBA.
Tpumeuanne. Ecin no npuBeneHHON 3aBucuMOCTH [, momyuaercs
L-D pacs _ L—D
5> B PAcUeT CIeNYeT BBOTHTH 17 = -
PasBuBarowieecs B MOJIOTHE YCHIIHE COCTABUT Ro=?\.n-G, /™.
4.62. Mapky reonojioTHa BBIGMPAIOT 110 BeAW4HHE TpeOyeMoit
XKECTKOCTH GTp NpH pacyeTHON OTHOCHTENsHOM medopmauuu A .

pacy 2 Ksan : Rnp s
re: R — NpOYHOCTb reonoNoTHa Ha PaCTSKEHHE, T/M;
K., — xo3bduuuenT 3anaca, NPUMHUMAeMBIi paBHbM 1,3,

3

e

Gonbine

Ipu 3TOM NpoBepsieTcs ycaoBUe NPOYHOCTH R
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4.63. Bnuauue cBaiiHOH KOHCTPYKLHMH Ha yCTOHYHBOCTB
OCHOBaHHs HACBIMH MPOBEPSAIOT IO METOAY KPYHIOLMIHHIPHYECKUX
MOBEPXHOCTEH CKOMBXKEHHUSA C YIETOM NPOYHOCTH CBaH Ha cpes.

4.64. Ilpu ycrpoiicTBe ruGKOro pocTBEpKa YacTh Harpys3ku OT
TIOACBOAHOTO Teja GyAeT nepenaBaThCd Ha CBaM 4epe3 IeOrNosIOTHO
POCTBEpKa, B CBA3M C 3THM Harpy3ka Ha CBalO cTaHeT Oosiblue

BelMUUHBl ¢ , onpenensemoit o dopmyse (72).
CyMMapHas Harpyska Ha cBaio onpejenurcs o dhopmyne

c¥ =0 +£
e — Ycs D s (77)
y(L-D) AE, Zp
me I'= ‘—gtg—(p“*“—}f Soploet

Yacmuynas 3amena crabozo epynma

4.65. Tlpu cOOTBETCTBEHHOM TEXHMKO-3KOHOMUYECKOM
060CHOBaHMH MOTYT MPUMEHATBCS CTIOCOOBI YCTPOMCTBA 3EMIIIHOTO
TOJIOTHA, TIPH KOTOPBIX CNabbiil [PYHT He MCNOAb3yeTcs B KaYeCTBE
ocHoBaHHA. KoHCTpyKumIo ¢ ynaneHueM cinaboro rpyHra mpeayc-
MATPHUBAIOT B CITy4asX, KOT/Jja pacyeThl OKa3bIBalOT HEAKOHOMHYHOCTD
¥ BBICOKYIO TE€XHOJIOTHYECKYIO CIIOKHOCTH BBITIOTHEHHS XOTH OBl
OIIHOTO M3 OCHOBHBIX TPeOOBaHMI K 3eMJIAHOMY ITOJIOTHY, BO3BO-
AUMOMY Ha c1aboM rpyHTe. DKOHOMHYECKH yaJleHHe cnaboro rpyHTa
YaCTHYHOE WITH ITOJTHOE MOXKET ONPaBABIBATHCH NMPU CPaBHHUTEIHHO
Majioll MOLIHOCTH CJIoS W HeGOoAbLIOM NPOTAKEHHH ydacTkKa,
BO3MOXHOCTH NOJIE3HOTO HCIIOMb30BAaHUSA YIANEHHOrO rPyHTa.

4.66. TIpoexTHpoBaHKHE KOHCTPYKLMH 3€MIISHOIO MOJNOTHA C
4acTM4HO# 3aMEHOH B OCHOBaHHH c1aboro rpyHTa ciefyeT NpoBOIHTh
TIPH TEXHUKO-IKOHOMHYECKOM 0OOCHOBaHMHM MPHHATOrO cnocoba
NPOU3BOACTBA CTPOUTENBHBIX paboT H PYKOBOACTBOBATHCA YCIIOBHAMH,
U3J0KEHHBIMH B 11.4.24,
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IIpu 3amene ciabpix rPYHTOB KOHCTPYKLIMS HH)KHEH 4acTu
3eMJITHOTO TTOJIOTHA 3aBHCHT OT TEXHOJIOTHH HX yJaJICHHd, TO3TOMY B
HpOEKTe ClefyeT pacCMaTpUBaTh M CPAaBHUBATH BADHAHTHI KOHCTPYK-
THBHO-TEXHOJIOTHYECKHX PELICHHH.

B npakTHke TOPOXHOTO CTPOHTENBLCTBA MPUMEHSIOT MEXaHHU-
YeCKHe, B3PhIBHBIE U THAPOMEXaHHYeCKHE CIoco0b! ynajieHus cinaboro
TPYHTa, a Takxke CIioco0 MOrpyKeHHUs HACHITH C BblIaBIHBaHHEM
cnaboro cinos noy e€ BecoM (C MpeJBapHTENbHbIM PHIXUICHHEM HIH
6e3 Hero). BoiGop BapuaHTa yAaneHHA IPYHTa TIPOU3BOAMTCS TAKXKE
Ha OCHOBE TEXHHKO-IKOHOMHYECKOTO CPaBHEHMS.

Ionnoe yoanenue cnabozo epynma

4.67. IlpoekTHOe ceueHHe TpaHILeW NpH YAaJeHHH ciaboro
TPYHTa ONpeAenieTcs HeoOX0AUMOCTLIO 00ecIeueHHs YCTOHYMBOCTH
KpaeBBbIX YacTel HaChIM NPH MHHMAMaIbHOM 00BEMe pabot. Lllnpuny
TpaHLIeH 110 AHY A1 AOPOT C yCOBEPILEHCTBOBAHHBIMU KanMTaTbHBIMU
MOKPHITHAMH TIPHHUMAIOT PaBHOH [IMPHHE 3€MJITHOTO NOJIOTHA ¢
YHYETOM 3aJIOKEHHs] OTKOCOB, I JOPOT C NEPEeXONHBIMH 1 HU3LIHMH
THIIAMH — PAaBHOH IUMPHHE 3EMJITHOTO TOJIOTHA NoBepxy. KpyTusny
OTKOCOB B TpaHIlee ClIeAyeT Ha3HayaTh [10 pacyeTy YCTOHYHBOCTH IIPH
TpebyemoM koayHenTe 3anaca, paBHOM equHuue. Jlns npena-
PHUTEIILHOTO roficueTa 06bEMOB paboT 3aI0XKEHHA OTKOCOB B TPaHIHEE
CleyeT IPUHUMATB Ui Topdha Masiofi ¥ CpeiHel CTENeHH pa3ioxeHus
(0,25-0,5)H; nns apyrux cnabbiX rPYHTOB HETEKYUei KOHCUCTEHLIMH
(0,5-1,25)H, roe H - rmybuna TpaHiuew.

TIpu B3pBIBHOM WIH FHAPOMEXaHHYECKOM YAaJIeHHH ClIaboro
IPyHTa KPYTH3HAa OTKOCOB TPaHLIEH ONpelesseTcs TeXHOIoruei
NPOM3BOICTBA PaboT.

IMpu nocanxe HackiM Ha 601ee MPOYHbIH MOACTUIAIOIMIA [LUIACT
METOJIOM BbIZABJIMBaHHA c1aboro rpyHTa KpYTH3HY OTKOCOB IIOrpy-
JKEHHOM YaCTH MOXKHO NIPUHKMATH PABHOM YTy €CTECTBEHHOTO OTKOCA
rpyHTa.

4.68. Ilpu onpenenennu HeoGxomUMoOro oOGbEMa NPHUBO3ZHOTO
TPYHTa CJIEAYeT YYUTHIBATh H3MEHEHHE CEYEHUS TPAHLIEH OT aKTHB-
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HoOro JapjieHus Haceinu. Koadduument ypesmyeHus o6péma 3anonne-
HMA JUIA TPYHTOB Pa3fiNYHBIX BHIOB COCTABIIACT:

Topd Bnaxnocteio go 600% 1.15
To ke, cepime 600% 1,25
OpraHoMuHepasbHbIH FPYHT 1,20
MunepanbHblii cabblif IpyHT 1,15

4.69. Ilpu nonepeyHOM YKJIOHE ILIaCTOB, MOACTHJIAIOLIMX
cnabyio tonuy, 6onee 1:10 Bo n3bexkaHne BOZHUKHOBEHH Aeopma-
IM# CABHTA BBIMOJHAIOT CJIEAYIOLME KOHCTPYKTHBHBIE MEPOIIPHATHA:

- €CJIM MO CTHIAOINI CIIOH NMPeACTABICH IIECKOM WIIH CYIIEChIO,
TO YCTPaMBAIOT YIOPHYIO TPAHIIEIO HIIH PH3MY U3 IMBIO0BOro rpyHTa
¢ HU30BOH CTOPOHBI;

- €CJTH NOACTHIAIOLUMH CJIOH CI0XKEH ITHHHCTHIMH IPYHTaMH,
TO OCYLIECTBIISIOT CIUIOLTHOE BEIPABHUBAHHE JIHA TPAHIIEH.

JI1s HachINMH M3 MECYaHOrO IPYHTA CIUIOIIHOE BHIPABHHBAHHE
JIOTYCKaeTCs 3aMEHSATh CTYMEeHYaThIM.

I'pyHT, U3BNEYEHHBIH U3 TPaHWIEH, YKIAABIBAIOT B GaHKeTHI
HETNOCPEACTBEHHO 32 BOJAOOTBOXHBIMM KaHaBaMU WIM BHIBO3AT. Ha
ocyleHHbIX 6omoTax 6ankeTs! M3 Topda Bo H3OEKaHHE BO3TOPaHHA
3aKpHIBAIOT CJI0EM MUHEPATBHOIO rpyHTa TONLMHOA 20-30 cMm.

4.70. TTpu ucnoib30BaHUM METOAA BIAABIHMBAHHS ciiaboro cios
H3-IOJ HACBIMHM TOJIIMHA HACBIMHOrO cia0d, obecrieuuBaroLas
BbIJaB/IHBaHHE caboro rpyHTa, OpHEHTHPOBOYHO MOXET OBITH
onpeznesnena no gpopmyne

c,.b
h > _yen'ep
mp }/n H > (78)
OJHAKO BO BCEX cnyqaxx OHA HE JO0JDKHA GLITL MCHEC
6-c
yen
b = , (79)
Vu

Tie ¢, —~ BeJIHYMHA CONPOTHUBIIAEMOCTH IPYHTA C/IBHTY, ONpeeiseMasn
KpPbLJIBYATKOM;

bcp — MOJyLIMPHHA HACBINH 1O CPEAHECH JIMHUH.
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Puc.4.12. Cxema 3eMAAHO020 nOTOMHA C YOAIeHUEM CAOBIX ZDYHMOE 8 OCHOBAHUU
a — 014 yco8epuieHCMEOEAHHBIX ROKPbIMUIL; 6 — 018 NePexOOHbIX U HUSMUX NOKPsIm Uil
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B cyuae TexHU4ECKO# CIIOXKHOCTH
WIH HeLesiecooOpa3sHOCTH EIHHOBPEMEH-
HOrO BO3BEACHHSA HAChIMM TpebyeMoii
TOJMILMHBI PHMEHSIOT MEXaHHYECKOE HITH
B3PBIBHOE PhIXJIEHHE, JTMOO0 rHAPOpa3MbIB
cnos. B atom ciryqae B pacyer 1o ¢popmy-
nam (78 u 79) BBOMAT ¢, JUTS pa3phiX-
JIEHHOTO I'PYHTa.

4.71. Ilpu HaAH4YHM B COCTaBe
cnabo#i Tommu 6Gonee MPOYHBIX CIIOEB y
MOBEPXHOCTH (HanpHUMep, NPH MOLIHOM
JIePHOBOM MOKPOBE, a TAKOKe Np# YacTHY-
HOM ocCymeHHH TOp(dAHBIX 60A0T) s
ofJier4eHus BbIAABINBaHNA TOpda ycTpa-
HBalOT TopdonpuéMHuky. [Try6uHa ToOp-
$bonpHEMHHKOB OJKHA OBITH paBHa
TOJIIMHE BEPXHEro MPOYHOro Clof, a
IIAPHUHA — HE MEHEE NMOJIOBHHBI MOIHOCTH
CJ104, MOAJEKAIIETO BBIAABIHBAHUIO.

4.72. Cxema 3eMJISHOTO MOJIOTHA €
yAaJIEeHHEM CJIa0bIX TPYHTOB OCHOBAHHA
JlaHa Ha puc. 4.12.

IIpumenenue zeocunmemuyeckux
Mamepuanos npu CMpoumensCmee
3eMIAHO20 NOTOMHA HA CABBLIX OCHO-
8aHuAx 00poz 0bue20 NONL308ARUA U
8PEeMEHHbIX 00PO2

4.73. TeocuHTeTHYECKME MaTepHa-
A5 IPUMEHAIOTCH NPH CTPOMTENBCTBE
Hachined Ha ciaboM OCHOBaHMHU B Ka-
YEeCTBE! Pa3nCJIUTECIBbHBIX H TEXHOJO~
FHYECKHMX MPOCIIOeK, YKIaAsIBAEMBIX Ha
NOATrOTOBJIEHHYIO INOBEPXHOCTH OhN@O_.,O
OCHOBaHH1, Npu obecriedeHHoN ycToM-
YUBOCTH BCEHW JOPOKHOH KOHCTPYKUHH



(orcyTcTBHH OPMOU3MEHAEMOCTH B IIPOLIECCE IKCILTYATaLMH H CTPOH-
TEJIbCTBA); ApMHPYIOIUX NPOCIIOeK Mg obecneyeHns yCTORYHBOCTH
Hachlnel Ha c1abblX OCHOBAHMAX; 3TH HPOCHONKHM OXHOBPEMEHHO
CHIY’KaT B Ka4€CTBE Pa3[CIHTEJbHBIX MJIH TEXHOJOTHYECKHX;
BEPTHKaNbHBIX APEHUPYIOUMX 37IEMEHTOB IS YCKOpeHHA QHIbTpa-
LUHOHHOH OCAJKH TONIH CNabbIX TPYHTOB; B LEAAX MOBBILIEHHA
PaBHOMEPHOCTH OCAJIKH; COBMECTHO C IPYTrHMHU KOBCTPYKLMAMH (CBaH
¢ rHOKMM pOCTBEpKOM).

4.74. TexHONOTHYECKHE H pa3JeIUTENbHbIE IIPOCIONKH NpH
obecneyeHHOH ycTOHYHMBOCTH c/1aboro oCHOBaHUA Mon AeHCTBHEM
00BEMHBIX HArpy30oK OT BECA HACHUIM W TPAHCIIOPTHON Harpysku
YCTPaMBaloT, KaK NMPaBHIO, H3 HETKAHBIX MaTepHaioB (HIJIOMpO-
61BHBIX) C IUIOTHOCTBIO He MeHee 250 1/M2 Wi TepMOCKPETUIEHHBIX C
TUIOTHOCTBIO He MeHee 110 r/m2.

4.75. Apmupyrolue 31eMeHTHI (TPOCIoHKH) 11 obecrieyeHns
YCTOHYHMBOCTH HachIneH Ha c1abhIX OCHOBaHUAX HA3HAYAIOT Ha OCHOBE
pacyéTa Mo MeToAy KPYTIJIOLHJIHHAPHHECKHUX MOBEPXHOCTEMH
ckonbxenns (KLIIC). Jina ykasaHHbIX Leneidi pekoMeHayeTcs
NPUMEHATH TKaHBIE MaTepHalbl: CIUIOIIHBIE WIH pelieTyaTsle, Kak
NpaBWIo, Ha OCHOBE Nou3dupa. ITpy 3TOM AePULNT YAEP)KHBAIOLINX
CHJI KOMTIEHCHPYETCS MPOYHOCTBIO apMHPYIOIIHX MPOCIOEK Ha
pacTsKEHHe, a TaKKe CHJI TPEHHMS MaTepHala C HHXHHMH CJIOSMH
HacChIMH.

[Ipyn ¥cnonp30BaHMM pelleTYaThiX MaTEPHANIOB B KauecTBe
apMO3JIEMEHTOB IieJ1ec000pa3sHO HX NMPHMEHATh B KOMIUIEKCE C
pa3fienuTeNbHBIMH NPOCIOHKaMH M3 HETKaHBIX MaTepHaJIOB MO
BBHIPABHHUBAIOIEMY CJIOI0 MECKa TOJILIHHOK He MeHee 10 cM ans
MCKJIIOUEeHUS NepeMellMBaHHA I'PYHTOB Pas3jM4YHOTO COCTaBa U
COCTOSHMS.

4.76. lna pacuéra Haceine# Ha cia6bIX OCHOBaHHAX C
HCTONB30BaHHEM apMOIJIEMEHTOB U3 F€OCHHTETHYECKHX MaTEPHAJIOB
s obecredeHus yCTOHIMBOCTH HEOOXOANUMO:

- BBIIOJIHATH OLEHKY YCTOHYMBOCTH HAChIMM Ha ciabbix
ocHoBanusX 6e3 apmupoBanus. IIpH 3ToM HEOGXOAMMO BBIMOIHHTD
TaKylo OUeHKY B paMKax [IBYX PacuéTHbIX CX€M — s CTaauH
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CTPOMTENBLCTBA U B KOHETHOM COCTOAHHH, KOTZIa 3aBepLIEH mpolece
KOHCOJIMAALMH.

- B CBA3M C 3THM NPH NMPOEKTUPOBAHUH KOHCTPYKUHiT HE0OX0-
IMMO UMETh HHOPMALMIO KaK O NPOYHOCTH TPYHTa OCHOBAHUS IIPU
GBICTPOM CIBHTE, TaK W MPOYHOCTHBIE XapaKTEPUCTHKH IPYHTa B
KOHEYHOM COCTOSHHH, T.e. TOCJI€ 3aBEpIICHHUs npouecca KOHCO-
yuaanui. JUis OleHKH YCTOMYMBOCTH Ha 3TOH CTa/ilUH HEOOXOOUMEL
JIaHHBIE, OTIPEeIieMbIe TIPU KOHCOJMANPOBAHHOM C/{BHTE.

4.77. B cny4ae, ecay no UCXOOHBIM NMEPBUYHBIM pacyEéTam
YCTOHYHBOCTL He o0ecrneuyuBaeTcs, cleJyeT NpeaycMOTpPeTh
HCINOJIb30BaHKe MEOCHHTETHYECKUX apMO3JIeMEHTOB, obecre-
YMBAKOUINX HeO0OXOAMMOE MOBHILICHHE YCTOHYHMBOCTH HACHIK Ha
cnaboM OCHOBaHHH 3a CYET IPOYHOCTH Ha PACTAKEHHE H Cijl TPEHHA.

Ecnu ycToHYHBOCTh B KOHEUYHOM (KOHCOJHAHPOBAHHOM)
COCTOSHMH COOTBETCTBYET TpeGyeMbIM 3HAYEHHAM, TO CPOK CITY>KOBI
apMO3JIEMEHTOB M3 F€OCHHTETHYECKUX MarepHaioB (UX AOJTrO-
BEYHOCTb) JAO/KEH COOTBETCTBOBAaTh BPEMEHH KOHCOJIHAALIUH, T.€.
apmMarypa (apMO3JIEeMEHTB! U3 TEOCHHTETHYECKHUX MAaTEPUAIIOB) AO/HKHA
PacCUMTBHIBATBCA KaK 8pemenHbiil snemenm. Cpok CIIyXObl TaKkoro
BPEMEHHOIO 31eMeHTa (BpeMs, B TeHEHHE KOTOPOro rapaHTHpOBaHa
peraMeHTHpOBaHHAs MPOYHOCTh) PABEH BPEMEHH KOHCOMHJALIUH.

4.78. B ciiyqasx, Korza 1o pesy/israTaM OLleHKH YCTOHYHBOCTE
HEApMHPOBAHHOM HACHIMUA B KOHEYHOM (KOHCOJIMAMPOBAHHOM)
COCTOSIHHH cNlaboro OCHOBaHHMSA He MOXeT ObITh obecredyeHa, Cpok
cIy0bl Ha3HaYaeMO# NPY ITOM FEOCHMHTETHYECKOH apMaTypbl A0JDKEH
COOTBETCTBOBATH CPOKY CITYXOBl COOpY:KEHHS (AOPOKHOM KOHCTPYK-
L1H).

B 3TOM Ciryuae reOCHHTETHYECKHI MaTepHal 111 apMUPOBAHHS
cieayer noabuparb TaKUM o0pa3oM, 4TOOB! YCTOHYHBOCTD HAChINH
Ha c1aGoM OCHoBaHuM ObUTa obecreyeHa Kak Ha CTafiiy CTPOUTENBCTBA
(1 npu Ha4aNBHOI IKCILIYaTalMH), TaK H NOX ASHCTBHEM pacTATH-
BAIOMIMX HANPSKEHHH, peamusylomuxcs B TEYEHHE BCEro CpoKa
9KCIUTyaTallMH COOpPYKEHHS.

4.79. Ha oCHOBE pe3y/IbTaTOB OLCHKH YCTOMYHBOCTH HACHITIH
Ha ¢j1a60M OCHOBaHHM BBHIMONHAIOT PacyéThl YCTOWYHBOCTH TaKMX
Hachlinei ¢ apMUpYIOLIEH POCAOHKoH B OCHOBAHHH COOPYKEHHS.

94



JIna MOATBEPKAEHHA YCTOHYMBOCTH KOHCTPYKUMH HACHIIH Ha
cnaboM OCHOBaHMH C apMHpYyOLLEH npocioiikoli Heobxonumo
paccMaTpHBaTh ABa MpeNeNibHbIX COCTOSHMA: MO Hecyuiei crnoco6-
HOCTH H «3KCILTYaTallMOHHOE» NPEAEIbHOE COCTOSHHE, T.€. C YYETOM
KOHCONMMAAIMH cnaboro rpyHTa B ocHOBaHHH. OLieHKa YCTOHYHBOCTH
J0/DKHA BKJIIOYATH TAKOKE CIETYIOLIHE OTACbHEIE PAcyUEThI:

- pac4éT AJAA MOATBEPKAEHUS HCKIIOUEHHS CKOJIbKEHUS
OTKOCHBIX YacTeif B 30HaX BbIlIe apMaTyphl 6e3 e€ pa3pbiBa;

- pacuér JUI1 NOATBEPXKAEHHUS CKOBKEHHS OTKOCHBIX YacTeil B
30HaX HHKE apMaTypsl 6e3 eé pasphiBa;

- pacyér Mo cxeMe «oOpyLIEHHE CO CPe3OM U BpallEHHEM» C
UCMOJIb30BAHHEM METOJA KPYIIOUMIHMHAPHYECKHX MOBEPXHOCTEH
cxonbxenus (KIIIC);

- pacuér Mo CXeMe «BBIAABIMBaHUD» Oe3 pa3pbiBa apMaTyphl;

- pac4€T Ha HeJOITyIEHHE BbIPHIBAHHA apPMO3/IEMEHTOB U3 Tela
HaChITH Ha KOHTAKTE CO CIabbiM OCHOBAHHEM.

PacuéTHple cxeMbl 1 MeTOIB! pacu€Ta NpHBE/ICHSI B IPUNOKeHHH §(3).

4.80. TIpoBepka NpOYHOCTH apMOBJIEMEHTOB BBIMOIHAETCS
MeTooM oGpaTHoro pacyéra. J{is npoBefeHHs pacu&ToB HCIOJIB3YeTCA
npezien NPOYHOCTH apMHUPYIOLIET0 FEOCHHTETHIECKOIo MaTepyaia Npx
pacTsHKeHHH

£y

A Ay Ay Ay
rae F, — pacyéTHad NpOYHOCTh HAa PacCTIKEHHE FEOCHHTETHYECKOTO
MarepHana;

F, — TpeGyeMas mpo4HOCTh Ha PAacTHKEHHE apMaTyphl H3
F€OCHHTETHYECKHUX MaTEpPHAIIOB;

A, — k030 duupenT yuéra nonsyyecT (x03dduumenT nepexona
OT POYHOCTH Ha PACTAKEHHE K JUIMTENHOM NPOYHOCTH); MPUHUMAIOT
4,=0,5-0,8;

A, — K03QPUIHEHT yuéTa NOBPEXKAECHHA MaTepHana npu
TPaHCIIOPTHPOBKE, MOHTAXE H YIUVIOTHEHHHM rPyHTa; NMPUHUMAIOT
4,=095;

A, — k03hPHUMEHT yyETa CTHIKOBKH, B3AUMHOIO NEPEKPITHA 1
coeHEHHS apModieMenToB; A, = 0,8;

F = (80)
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A, — xo3QOULHEHT y4€Ta BIHAHUSA OKpYXalomeH Cpeas,
NpHUHHUMaeMslit pasHbiM 0,9;

¥, — ko3pdunueHT 3amaca ana ru6KHX apMO3JIEMEHTOB,
NpHHUMAaeMblit pasHbIM 1,75.

T'eocunTeTHYECKHE apMONEMEHTHI CIEAyeT BHIOHPaTh TAKHUM
o0pa3omM, 4yTo6B HX MPOYHOCTh Ha pacTsukeHue OblLTa paBHa, Mo
MEHb1Iel Mepe, napameTpy £, paccuntaHHoMy no gopmyse (80).

Texnonozuueckue u pasoenrumenvuvie nPOCIOUKY NPU
cmpoumenscmee 6peMeHHbIX 00PO2 HA CAGBIX OCHOBAHUAX

4.81. IlppuMeHeHHE Fr€OCHHTETHYECKHX NMPOCIOEK B OCHOBAaHMH
HACBIMTH MIPH CTPOMTENBLCTBE BPEMEHHBIX JOPOr HJIM JAOPOT HU3KHX
KaTeropyuii Ha caabbix rpyHTax OCYIIECTBIAIOT U1 CHHXKEHHS
HEepaBHOMEPHOCTH OCAJIKH, a TAKOKE C IENbI0 YMEHbLIEHHS TONIIMHBL
HaCHITHOTO cJ10s HHM3KMX Haceimeid. IIpu sToM mpenoTspaiaeTcs
KOJIeHHOCTB OT JBH)KEHHS NIOCTPOEYHOTO TPAHCTIOPTA B CITy4Hae HU3KHX
HachbINe# U co31atoTcs GNaronpusTHhiE YCIOBHA YIUIOTHEHHUSA HIDKHHX
cJI0€B Hachinelt BricoToH 6onee 2 M.

B03MOXHOCTH CHIDKEHHA BETTHYHHBI OCaAKH HACHIIY Ha Cl1abom
OCHOBAHMHU C HMCNOJIb30BAHHEM F€OTEKCTUNBHON MPOCIOHKH B
OCHOBaHHH 3a CYET yMEHBILIEHHS €€ HEPABHOMEPHOCTH ONPEAECTISIOT B
CIIEYIOILEM TIOPSAKE:

- TPUBOAAT TpaneneHAaNbHYIO Harpy3Ky OT Beca HachlM K
3KBMBAJCHTHOH PaBHOMEDHO paclpenenéHHOH Harpyske P, u
OnpeneNsioT peakTHBHYIO CHny I (T/MOT.M), BOSHHKAIOWYIO B
MPOCOHKE MPH €€ PaCTHKECHHH:

TzEl-[\/b%o.zs-S2 -b], @)

rae E, — moayns aedpopMauuy NpOCIOMKH U3 F€OTEKCTHIBHOIO
marepuana, Kr/cm2, T/M?;

b — noynIMpHHa S5KBUBAJICHTHOH PABHOMEPHO pacnpeaenEHHON
HarpysKkH, M;
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S — KOHeYHas Ocajika HachIIH 6e3 NPOCIoHKH § = H, Py ;

o
H_— mowHocTh c1aboro OCHOBaHuS, M;
E_— moztynb rehopMaliiM rpyHTa OCHOBaHHA KI/cM?, T/M?;
P ,— paBHOMEPHO pacHpeAe/IEHHAsA HarpysKa, T/MOr.M, T/M%;
- ONIpEAENIOT HeOOXOMUMYIO IUMPUHY KPAeBBIX 30H HIDKHHUX
cnoés Haceiu d (M) uiA ofecrieyeHus 3aiieMIIeHHs apMHUpYoueii
TIPOCJOHKH B TpyHTE:

d = Ttg(a
P, 1+cosﬂ-tg¢2 | (82)

|
Te (— YT0J BHYTPEHHErO TPEHHs I'PYHTA HACHIIIH;

cosf = b
I
b?+025.57 ™

- YCTaHABIMBAIOT PACHETHYIO Harpysky P, (T/morM, T/M) Ha
OCHOBAQHUE OT HACKINY C APMUPYIOLIEH MPOCIOMKOI:

(T-F,-d-t1gp)-cosB-1gp
P.=PR - 5 3
joe b-d 83)
- ONpeNeAIOT BEIH4MHY KOHEYHOH ocaikH HachllH S, (M) C
MPOCNOHKOH B OCHOBAHUM:

:—-——-—R’ -HCJ‘
: E

[

IIpn >ToM pa3nuyve B aGCOMIOTHBIX BEIMYHHAX HEapMH-
POBaHHONM M apMHUPOBAHHOM HacHIM (T.€. C mpocIoHkoii u 6e3 HeE)
cocTaBUT A=S-S, (M) ¥ CHWKeHHe 00bEMa rpyHTa HMXE JHEBHOH
MOBEPXHOCTH 3a CUET YMEHBILEHHS €€ OCaZKH U CHIXKEHHS HEePaBHO-
MEpPHOCTH ONPEIEIAIOT O popMysie

S (84)
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4
8,=5b (S-S0, (85)

rie | — JTHHA yJacTKa HaChIly, M.

4.82. Tlpu coopyKEHHH BPEMEHHBIX aBTOMOOWIBHBIX AOPOT,
NOADBE3/A0B, IUIOLAJO0K, OCTPOEYHBIX AOPOT C HU3IMIMMH THIIaMH
MOKPBITHH, a Takoke 114 obecneyeHHs IPOe3za 10 HACHIMAM H TOMY
moROGHBIM COOpPYXEHHSM Ha cnabbIX IPyHTaX HMCMOJb30BaHHE
FEOTEKCTUIILHBIX MATEPHAJIOB B KQUECTBE apPMUPYIOLIEH 1 OTHOBPEMEH-
HO pasienuTenbHOM NPOCNOAKHM Ha TPaHHLE MEXKAY HAaCBITHBIM H
MNOACTHJIAIOUIMM IPYHTOM I103BOJIAET COKPAaTHTh HEOOXOMHMYIO
TOJIIUMHY HACBHIMHOTO FPYHTa, YNYYUINTH YCIOBHSA JBYIKEHHA
TPaHCIOPTHBIX U YIUIOTHAIOINMX CPEICTB.

Heo6xoauMyro TOMLIMHY HaChITHOTO CJIOS ONpPEeJENsIoT CoIac-
Ho npunoxenuto 9(H).

4.83. Pa3nenutenpHble MPOCHOHKH M3 T€OTEKCTHIBHBIX MaTe-
pHaJIOB PEKOMEHAYETCS NMPUMEHATh TaKXKe B TeX CIydasX, Koraa
HIDKHSAS YaCTh HAaCbIIIH BO3BOJHUTCA U3 TOpda UM NIMHUCTOTO IPYHTa
TMOBBILEHHOH BiIaXXHOCTH. [IpH 3TOM pa3saenHTeNbHBIE NPOCHOMKH
pasMeLlatoT Ha rPaHHile KOHTaKTa FPYHTOB Pa3IMuHOTO COCTaBa, YTO
ofecneunBaeT NMOBBIMEHUE HECYLIEH CMOCOOHOCTH 3eMISHOTO
MIOJIOTHA.

ITpocnofiku yKIaAblBalOT C NONEPEUHBIM YKJIOHOM B 06e
CTOPOHBI OT OCH HACHINH He MeHee 40%o 119 HCKITIOUEHHUS 3aCTOs BOZBI
B TeJIe HachINH.

B psge city4aeB npid HeoOXOAMMOCTH HCNONB30BAHHS IPYHTOB
TIOBBILIEHHO BITaXKHOCTH MPH COOPYIKEHHH HachiTieH /14 obecreyeHus
YCTOMYMBOCTH H YCKOPEHHS OCaAKH OTCHINMAIOT LPEHUpPYIOIHE
TIPOCTIONKH U3 necka. [ MCKITIOYEHHS NIepeMEINBaHUs IPEHHPYIO0-
LIMX d MIMHHUCTBIX IPYHTOB MCMONb3YIOT Pa3JeNUTENbHbIC IIPOCIOWKH
M3 HETKAHbIX WJIH aPMUPYIOLIHE TIPOCIONKH U3 TKaHBIX MaTEPHaOB B
OCHOBAaHHM 3THX CH0EB. DTO MO3BOJAET COKPATUTH TOJILIHHY
Jpenupyrouero cios Ha 20-30%.

Ilpumenenue 2e0meKCMUNbHLIX HEMKAHBIX MAMEPUAIIOB ONA
YCKOpeHURL 0CaOKU C NOMOWbIO 6ePMUKANbHLIX NEHMOYHBIX OpeH

4.84. BeprukaibHbl€e JIEHTOYHbIE peHE! B Haubosee npocToH
¢dopme npeacrasiagior coboi JIEHTH H3 PYNOHHOIO BOJIOKHMCTOrO
MaTrepHaJa, BepTHKAJIBHO YCTAHOB/ICHHbIE B FpyHTe. Paznuuus mexay
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HHUMH CBOAATCA B OCHOBHOM K INMPUHE U TOJIIKHE JIEHTHI, YHCITY CJIOEB
obpasymoero eé Marepuana. Bo3sMOxHBI Takxe Gojiee COXKHbIE
BAaPHAHTh! KOHCTPYKIMH JPEHBI C YKIIAAKOH M€ OTEKCTHIIS B HECKOJIBKO
CNOEB, pa3snHU4HOH CTPYKTYphl M oOpa3oBaHMeM BHYTPHM APCHBI
NpONOIBHBIX KAHATIOB Pa3IMYHOMH BEIUYHMHEI H POPMBI.

4.85. JlenTtouHbie ApeHsl Leeco0Opa3HO MPUMEHATH AN
YCKOPEHMS KOHCONHAALMH CabbIX BOZOHACHIINEHHBIX PYHTOB Kak
6uoreHHbIX (TOpd, canponens, 3aTopPOBaHHBIE FPYHTHI), TaK H
MHHEPaIbHbIX (MBI, IIMHHCTBIC TPYHTHI, MEJIKME NECKH), MPH
MOLUHOCTH ¢1ab0ro ciiof cBbile 3 M Ha BOAOYNOpE H CBBIIE 5 M HA
BOJAONPOHMLIAEMOM OCHOBaHMH. IIpH ycTpOHCTBE reOTEKCTHIIBHBIX
JpeH B TaKHUX I'PYHTaX MOryT OBITh CHATHI NMPHHHUMaeMble HJs
NIECYaHBbIX APEH NOMNONHWUTEIbHbIC OrPaHHUYCHUS MO NPUMEHEHHIO
BEPTHKANbHBIX APEH B CJIOHCTHIX TOJIIAX, HMEIOUIHUX KPYIHbIE
BKJIOYEHHS MJH MPOYHBbIE CIOH, 3aTPYAHAIOUIHE NOrpyxeHue
obcapHo# Tpy6Bl MpH ycTpolicTBe MecyaHo# apeHbl. [IpuMeHATH
JIEHTOYHbIE IPEHBI CleyeT NpH obecrieueHHOH yCTOHYHBOCTH
OCHOBaHHA MO HAarpy3KoH OT Beca HAChIMH.

4.86. BepruxanbHbie FeOTEKCTHIBHBIC APEHBI LeNecoobpa3Ho
yCTpauBaTh B CNIaObIX TPYHTAX CO CTENeHbIo BlaxHoCTH 12620,8 u ¢
koapduumenTom ¢uwisTpaumnn a0 10° m/cyt. I[lpu npoekTHpoBaHUM
ApEH CleAyeT YYMTHIBATh HEOJHOPOJHOCTh CTPOEHMS M CBOMCTB
cnaboro rpyHTa o NTyGHHe U HPOCTHPAHHUIO, 6/1arONpHATHYIO C TOYKH
3peHMA BEPTHKAIIBHOIO APEHHPOBAHUA: MPEBBIIEHHE FOPH30HTAIBHOH
BOJOTIPOHMLIAEMOCTH HaJl BEPTHKAJIbHOM, HaJIMYKe B cnaboi Tonuie
rOpH30HTaNbHOH CIOUCTOCTH M TOPH3OHTANBHBIX MPOCIOEK C
NOBBILIEHHOH BOJOIPOHHUIAEMOCTBIO.

4.87. HeobxonuMbIM YCIIOBHEM TIPUMEHEHHs BEPTHUKANBHBIX
FEOTEeKCTHJIBHBIX JPEH B IPYHTAX C HayaJbHBIM TPagUEHTOM
$unsTpaimy J, aBiserca J0CTaTOYHAs BETHYMHA HAMOPa, BOSHHUKAIO-
HIEro B OCHOBAHHH 1107] BeCOM Hachiiii. KpuTHueckoe 3HaueHue Haropa
H (M) onpepenserca U3 yClOBHA

H >05-d,-J;, (86)
rie d, — 3¢ peKTUBHBIH THAMETP ApeHbl (AMAMETP 30HBI JPEHHPO-
BaHus), M,
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Jo — Ha4albHbIH rpaHeHT GHIBTPALHHU C YUETOM ero H3MeHe-

HMS B NIpolecce YILTOTHEHHUS CII0S A0 CTETEHH KOHCOMUAALMH U.

4.88. JIna ycKOpEHHS KOHCONMIALMH, NPOBEACHHA MpeaBa-
PHTENBLHOIO HOCTPOEYHOTO YIUIOTHEHHS, & TaKKe IUIA AOCTHIKEHHS
YIUIOTHEHHMS TPYHTa MpPH BHICOTE HACHINM M JaBJIEeHUH, He obecre-
4MBAIOUIHX MPEONONICHHE HAYaIBHOrO rpafHeHTa, BEpPTHKaIbHOE
JPEHHPOBaHHE LIEeco00pa3HO COYETaTh C YCTPOMCTBOM BPEMEHHOM
OPHUrpy3KH, HaNpPUMeEp, B BUJE JONOJHHUTEIBHOrO CIIOA IPYHTa.
MunnmanbHas TONUKUHA PUIPY3KH A, (CM) ONpeNeNSeTCs U3 yCIoBus

hnpZL(O!S‘de.pe"](‘)‘—ps'Hn), (87)
Ps
i€ p,, p, — IWIOTHOCTE BAAXHOIO IPYHTA H BOJbL;

d~ 3¢ deKTHBHBINA AMaMETP JPEHBI;

H —~ npoeKTHas BbICOTA HACHINH, M.

BenmiuHy BpeMEHHOH NPHrpy3kH Ha3Ha4alOT B 3aBUCHMOCTH
OT Tpe6yeMOro cpoka KOHCOMALIMH HACHIIH (110 YCIOBHIO YCTpOHCTBa
MOHO/THTHBIX CJI0EB JOPOXKHOH OXEXABI) H OrPaHHYUBAIOT HO YCIIOBHIO
YCTOHYHMBOCTH OCHOBaHHSA. [Ind Hacbineil aBTOMOOMIBHEIX J0por
1T xaTeropuu u HIKe MAKCUMaJTbHasi TONIIHMHA CJIOF MPHIPY3KH COCTaB-
nfer 2 M.

4.89. BepTHkaJbHbIe TEHTOYHBIE IPEHBI IOJDKHBI, KaK IPaBUJIO,
JOCTHrarh NOACTHIAIOMMX C1abyro TOJIY NPOYHbIX CJIOEB FpyHTa. B
TUIaHe JpeHbl pacnosaraloT Mo KBaApaTHOH Win poMOUYecKoif ceTke
(¢ yriom 60°).

O¢ddexTuBHBIH THaMeTp ApeHb d, B 3aBUCHMOCTH OT pac-
CTOSIHMA MEXTY APeHaMH / Clie/fyeT IPUHUMATh: JULT KBaJIPaTHOM CETKH
d,=1,13-I; nna pombuyeckoit d,=1,05- /.

4.90. Ina ycrpo¥icTBa BepTUKAJbHBIX JICHTOYHBIX IpeH
OPHMEHAIOT HETKaHbIE BOJIOKHHCTBIC F€OTEKCTHIBHBIE MaTepHalIbl
TOJILUIMHOM He MEHee 3 MM npH oOXaTWH YIUIOTHAOIWIEH Harpyskoit
0,05 MlITa. OTuM ycnosusaM, Kak PaBUIIO, YAOBTETBOPAIOT HETKAHbIE
urnonpobuBHEIE NOJ0THA, BelpabarsiBaeMble Kak M3 pacnjasa
NOJIMMEpa, TaK M U3 INTANeNbHBIX BONOKOH. TEKCTHIBHOE MONIOTHO
JUIst IEHTOUHBIX JPEH JOJKHO 00/1a1aTh JJONTOBEYHOCTbIO HE MEHbLIIE
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cpoka ciy6b1 apensi (065r4HO 1 rom). Bonokxoobpasyrouuii nosmmep
He JO/KEH BbI3BIBATh 3arPsA3HEHNS IPYHTOBBIX BOJ.

4.91. TexcTUNbHBIA MaTepHast U BEPTUKAIBHBIX JICHTOUHBIX
APEH AOJLKEH OTBEYaTh CleAyIOLHM TpeGOBaHHAM:

- noBepxHocTHasg miotHocTth no FOCT 15902.1-80 (macca
1 M? MarepuaJia) 10JbkHa 6b1Th He MeHee 500 r/M? 1A MaTepHanoB, He
00paboTaHHBIX CBA3YIOLIUM;

- OTK/IOHEHHE NOBEPXHOCTHO# IIOTHOCTH OT CPE/THEr0 3HaYEHUS
no rwiowmaau nonorHa no F'OCT 15902.1-80 nomxkxo 6biTh He Gonee
20%;

- LIMPHHA MOJIOTHA M HIMPHHA BBIPE3aHHOH W3 HEro JApPEeHb
JO/DKHB] COOTBETCTBOBATh PacYéTHBIM 3HAYCHHUAM;

- JUIYHA MOJIOTHA B PYJIOHE U JUIMHA JPEHB] B KaTyIIKe JOJDKHbI
COOTBETCTBOBAaTh KOHCTPYKLMH YCTAHOBKH Ul MOTPYKEHUA ApPeH H
MPOEKTHOM JUTUHE [PEH;

- Tomuuza nosorHa no F'OCT 15902.1-80 nomkHa cocTaBnsth
HE MEHee 5 MM;

- paspeiBHOe ycunue 1o FOCT 15902.3-79 — ne menee 30 H/cm;

- OTHOCHTENbHAA AeopMatids npu paspeise no F'OCT 15902.3-79 —
ot 30 o 150%.

Kpome Toro, reoTeKCTWIBHBIH MaTepHa IS JIGHTOYHBIX IPEH
JIOJDKEH XapaKTepU30BaThCa BOAONPOHHLIAEMOCTBIO B IUIOCKOCTH
N0/10THA (NPOJOJIPHOH BOZONIPOHHLIAEMOCTBIO), CHKATOro PacyETHOH
HOPMaJIbHO Harpy3KoH; C)XMMaeMOCTBIO MO PacUETHOM Harpy3KoH;
BE/IMYMHOMN U CTPYKTYPO# OPHCTOCTH.

4.92. TlpononsHas BORONPOHHLAEMOCTb F€OTEKCTHILHOIO
TI0JIOTHA U3MEPAETCA B YCJIOBHAX CIKATUA €0 PacUETHON HOPMaIbHOH
Harpy3ko#, paBHoO# OOKOBOMy JaBieHHIO, JeHCTBYIOIEMY B C1aboi
TOJIlE HAa APEHY M BO3HHMKAIOLIEMY OT COOCTBEHHOro Beca paboueit
marhopMsl i 60KOBOro HaBNeHHA HA TITyOHHE CepEANHBI MOLIHOCTH
cnaboro cnos. Koadhuument Gpunbrpaums reoOTeKCTHIBHOTO N0J0THA
JIOJKEH COOTBETCTBOBATH HPHHATOMY B [IPOEKTE 3HaYEHUIO, HO ObITH
He MeHee 30 M/cyT nipu Harpyske 0,05 MIla.
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Ocobernocmu mexHON02UYU NPUMEHEHUS 2e0CUHMEeMUYECKUX
Mamepuanos 8 KOHCMPYKYUax Hacvinell Ha ca1abblx OCHOBAHUAX
dopoz 06ujez0 noNb306aAHUA U BPEMEHHBIX OOPOZ

4.93. YcTpoHCTBO apMHUPYIOIIUX, TEXHONOTHYECKHX M pasje-
JAUTENBHBIX NPOCHOeK B o0lIeM Cilydyae COCTOUT W3 CIEXYIOLIMX
onepauuii:

- IOAFOTOBKM €CTECTBEHHOTO OCHOBAaHHUS;

- pacKaTK{ PYJIOHOB F€OTEKCTIIBHOTO MaTepyana H 3aKpEeIUICHHS
[OJIOTEH Ha NMOBEPXHOCTH OCHOBAHMS,

- YCTPOMCTBA BHILIEPACTIONOKEHHON YaCTH KOHCTPYKLIHH.

B 3aBHCHMOCTH OT 0COOEHHOCTEH KOHCTPYKLHH 3€MIISTHOTO
MO/I0THA TEXHONOTMYECKas MOC/EIOBATENBHOCT MOXKET HEGKOIBKO
U3MEHATHCA BCICGACTBHE UCKITIOUCHHS WIM HOOaBIEHUS OTHENbHBIX
BHIOB paboT.

[Ipu pasmelieHHH NPOCIOUKY B OCHOBAHHH HACKIMH, IVIOIAIKH
WM BPEMEHHBIX KOPOT JOIYCKAETCHA YKJIabIBaTh I€OTEKCTHIIbHbIE
IIOJIOTHHINA HA HENOArOoTOBICHHOE €CTECTBEHHOE OCHOBAHHME MPH
OTCYTCTBMH Ha HEM Jleca, KyCTapHHUKA, IM U IPYTHX MOHIKSHHBIX MECT.
B npoTHBHOM ciiy4ae ciieyeT NpOBOAMTE NOArOTOBHTENIbHbIE PabOThI
B yPOBHE NOBEPXHOCTH OCHOBaHMS, BKIIIOYAIOLIHE CPE3KY AEPEBbEB H
KyCTapHHKa, Cpe3Ky HepOBHOCTEH € 3achinKoit AM, Koje# U Apyrux
NMOHHXXEHHBIX MECT. B MOATONNIEHHBIX 30HaX cnefyeT MpexycMar-
PHBATH [IPEABAPUTENHHYIO OTCHINKY BHIPABHUBAIOLIETO CIIOA M3 TIECKA.

ITpy poBeeHHHU CTPOUTENBCTBA HA CHITBHO COKUMAIOLLMIXCA HITH
OueHb C1abbIX rpyHTax 0COOBIE 3aTPYAHEHHUS MOTYT BBI3BATH OTIEPALIUH
TPaHCIOPTHPOBKH, TaK KaK B 3TOM ClIydae Heobxoaumo obecneynBarh
OYeHb HU3KOE JaBJCHHE Ha TPYHT B NpoLecce MPOBENECHHS
CTPOMTENLCTBA, B Y4CTHOCTH, NPU NMEPEMENIEHHH IO CTPOUTENBLHON
IUIOIIAAKE TPAHCIOPTHBIX U CTPOMTENbHBIX MEXaHH3MOB. B 3THx
CITy4asX HeoOX0MMO NPEXYCMaTPUBATH TEXHOMOTHYECKUE NPOCTOMKH.

4.94. Ha TeXHOIOTHIO CTPOMTENLCTBA NPU HCIOJIb30BAHHH
FEOCHHTETHYECKUX TIPOCTIOEK B OCHOBAHHMH CYHIECTBEHHOE BIIMSIHHE
OKa3bIBAET COCTOSHUE NOBEPXHOCTH HAa CTPOMTENHLHOM YYacTKe.
HonxHa nmpuHUMaThcs BO BHUMaHHMe HHGOpManus o (pu3uko-
MEXAHMYECKUX M FEOTEXHHYECKUX CBOMCTBaX rpyHTa OCHOBaHHA,
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BKIIOYas HATTHYHNE H CTENEHb POYHOCTH BHICYLIIEHHOH KOPKH, a TakkKe
0 THME W T'YCTOTE PACTHTENBHOCTH. B Tex ciyuasx, korga cTpoii-
IUIOIIA/IKA PACIIONaraeTcs Ha HU3KMX Y4acTKaX MECTHOCTH, HO/DKHO
OBITH BBIMOTHEHO PEKOrHOCHMPOBOYHOE 06CIIeI0BaHHE C TeM, YTOGbI
OTIpe/IeIUTL FOPH3OHT PACTIONOKEHHA BOABI B 30HE NPEANOJIaraeMoro
y4acTKa CTPOUTENbCTBA.

4.95. Coeounenue (cmuixosxa). Ilpenen NpouUHOCTH H Jpyrue
MEXaHMYEeCKHe CBOHCTBAa F€OCHHTETHYECKHX MAarepHajoB B 30HE
AEHCTBHA INIaBHBIX Harpy3oK B HanpaBleHWH, NEPTICHIMKYIIPHOM
0CEBO# THHHH COOPYXKEHHA, B 3HAHHTEIIHHOH CTENIeH! ONpeAeNsioTcs
TOYKAMH COEOMHEHHs MaTepHata. Hanmuune coequHeHNit B Hanpas-
JICHWH NPOJOJIBHOM OCH HacHMH Heu3GexkHO. ITO AOMKHO OBITH
NPHHATO BO BHHMaHHE NPH OUEHKE MPOAONBHON YyCTOHYHBOCTH
HaChilIM BO BPEMs M HEME/LTIEHHO TI0CJIC 3aBEPHICHUA CTPOUTEIBCTBA.

Eciiid 3T0 BO3MOKHO, F€OCHHTETHYECKHE MaTepHasbl KOJDKHBI
pacnosararbcs MepreHAMKyIIpHO NPONOIBHON OCH HACHINA B BUAE
OJTHOH HENpEPHIBHOM LIETIOUKH (T.€. COeZIHHEHH B 3TOM HAINPaBICHHH
TPEANIOYTHTEIIBHO AOJDKHEI OTCYTCTBOBATE). COeRMHEHHNE «BHAXIIECT»
NOJIOC FEOCHHTETHYECKHX MaTePHAIIOB IIPH MX YKJIA[Ke 0 JTHHHOM
CTOPOHE Ha MOBEPXHOCTH cabBIX OCHOBaHHHM HNOJIKHO OBITH C
nepekpeITHEM Mosioc Kak MHHUMYM 50 cM. Ecnu nonocsl 6ynyt
COEeAMHEHB! (CHIMTBI HITH CKPETIEHBI CKOOKaMH), IEPEKPBITHE MOKET
6bITh YMEHBLIEHO.

4.96. IToozomoexa ocrosanus. Ha 3apocuIMX pacTHTEIBHOCTHIO
OCHOBAHMAX CYHIECTBYIOLIAA PACTUTENEHOCTD THIIA KYCTAPHHKOB HIIH
AepeBbEB JI0JDKHA OBITH BbIpe3aHa /10 ypOBHS IPYHTOB €CTECTBEHHOTO
cinoxeHus. IIpeaMeTsl, KOTOpbie MOTYT NOBPEAHTH TEOCHHTETUMECKHE
MaTrepHalibl, JOJKHBI OBITH yaaneHsl. Mycop, cnocoGHblii poOUTE
Martepuas WM IPHYUHUTE eMY JIPYroe MEXaHH4ECcKoe NOBPeX/ICHHE,
TaKKe IOJDKEH ObITh OTHOCTHIO YAANIEH, YT0Obl 00ecne T BBICOKOE
Ka4eCTBO YJIOKEHHBIX B KOHCTPYKTHB IPOCIOEK.

B oTHoLleHHM OpPraHHYECKUX MaTepHanoB HeoOXOnHMO
NPHHUMATh BO BHHMAaHME NMPOLECCCHI UX PA3NOXKEHHS B TEUeHHE
JOCTATOYHO JJIMTENHHOTO IPOMEXYTK2 BPEMEHH H TIPOLIECCHI BITHIHHA
HPOAYKTOB TAKOTO pa3/OKEeHHs Ha CBOHCTBA MEOCHMHTETHYCCKHX
TPOCJIOeK.

103



KopHu cpybneHHBIX J€pEBbEB WIH KyCTapHHMKOB M pacTH-
TENBHOCTD, 06pa3sylomas NOKPHITHE Ha OCHOBaHWH, JNOJKHBI OBITH
YAaJIeHsl O cTpoiinomanky. Ha ocHOBaHMAX, MMEIOLIMX BBICY1IEH-
HYIO KOPKY, IOJXKHBI ObITh HPEANPHHATEI MEPHI 110 NIPEOTBPALCHHIO
pa3pylIeHus 3TOH KOpKH BO BpeMs MOATOTOBKH MOBEPXHOCTH
OCHOBaHMA K YKJIaJKe apMOJIEMEHTOB M OTChIIke rpyHra. [Ipexne
YeM HaYHETCS pasMellleHHE FEOCHHTETHYECKHX MaTepHaJIOB, JOMKHBI
OBITH BBIIONHEHBI BCe PabOTHI MO 3aMeHE I'PYHTOB OCHOBAHHA C
pasMeIleHHeM COOTBETCTBYIOLIEH 3achiNKH. TaM, rie UCronb3yeTcs
BbIPABHUBAIOLUK CJIOH, 3aKpbIBAIOIIMH HEPOBHOCTH OCHOBaHHS,
BKJIIOYAs yriyOieHus ¥ BHICTYTIbL, CJIEAYET MPOABUTH OCTOPOKHOCTh
C TeM, 4TOOBI CJIOH 3aCHITKU HE BIIMAN OTPHIATENbHO Ha BEPTHKAIBEHYIO
BOJOTIPOHUIIAEMOCTb 'PYHTa €CTECTBEHHOTO ClIoxKeHus. Hackonbko 310
BO3MOJKHO, Takas 3achllika JOJ/DKHA MPEACTaBIAsTh coboil rpaHynn-
POBaHHBI! MaTepya, a HETKAHBIH CENMapaTop U3 reoTEeKCTIIs OJDKEH
6biTh NOMEIEH MEXAY c/1abbiM I'PYHTOM U 3aCHINKOM € TeM, YTOOBI
MPEIOTBPATHTh KONbMaTauHio 3ackinki. Oco60e BHUMaHHe NPH 3TOM
JOJDKHO OBITh yI€/JIeHO MEpPOIpPHATHAM IO MPeJOTBPaleHUIO
NepeHanpsKeHus WM pa3pbiBa CyXo# MOBEPXHOCTHOM KOPKH WM
PacTUTENILHOrO FPYHTA.

4.97. Obpabomxa u pazmewjenue. B GnaronpuATHBIX YCIOBHAX
MaTepHaJbl 11 YKJIaIKH B OCHOBaHHE NODKHBI TPAaHCTIOPTHPOBATHCS
Ha MecTO mpoBefeHHs paGoT B py/lOHaX M TaM pacKaThiBaTbCs C
BBITNIOIHEHHEM coeHeHHs. Jing obneryeHus cpatiuBaHus peKoMeH-
JyeTCsl HCNOJIb30BaTh ONPENENEHHYIO NOC/e0BaTeNbHOCTb OnepaLHii
(cM. Hke).

JlononHATeNsHBIE TPYAHOCTH MOrYT BOIHHKATH B CTy4ae, eClu
I€OCHHTETHYECKHE MaTePUabl JOMKHbI ObITH MOMEIEHBI Yepe3 BOAY
Ha NoBepXHocThb 6os101a. TaM, re cok Boabl Majl, MaTepHalIsl MOXKHO
pa3MewiaTh BpY4HYIO TOCJe MPEeNBapUTENbHOM BBIEMKH TPYHTa U
MOHTaXKa NMpocioeK. BernplBaHHe Fe€OCHHTETUYECKHX MATEPHATIOB C
yOensHbIM BECOM Me€HbIIe 1 JOMKHO ObITH MPEAOTBpPALIEHO
JoKanbHEIM forpyxenreM. IIpn 6osbIIOM croe BOABI WM B Ciiydae
HEBO3MOXXHOCTH PYYHOTO Pa3MEIIEHHA NMPOCIOEK HCMONb3YIOT
CpPEACTBa MaJiol MEXaHH3aLHH.
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Ilpn MCHoONb30BaHHH MPOYHBIX F€OTEKCTHIBHBIX MATEPHAOB
WM reopelnéToK, yKiaabiBaeMbIX Ha caboe 60JI0THCTOE OCHOBaHUE
BpYy'HY!0, paboyHe MOryT nepeMemarbcs HeMOCPEACTBEHHO 110 yXke
Y0)XEHHBIM IPOCIIOHKaM.

Texnonozus ycmpoticmea neHmounsix Opex

4.98. TexHONOrUs yCTpOHCTBA JIEHTOYHBIX APEH BKIIOYAEeT
HECKOJILKO OITCpalHiA:

- PACYHCTKY OBEPXHOCTH OCHOBAaHHA OT KyCTapHHUKA K [ICPEBHEB
Ha WUKPHHY [OJIOCH! OTBOAA,;

- OTCBINIKY paboueii riargpopmbl;

- Pa3METKY CETKH JIpeH;

- IOTPY>KEHHE JIpeH;

- DOCBIIIKY HACHIIH [I0 MPOEKTHBIX OTMETOK.

4.99. Ilepen ppeHupoBaHHeM cnaboro OCHOBaHHA CIEAYET
OTCHINATE paboyyro raThopMy U3 Necka, CKBO3b KOTOPYIO OrPyIKaroT
apensl. Ing paboyeli miartdopMel HCONB3YIOT NECOK ¢ KOIpdH-
UMEHTOM QUIILTPALIMK HE MEHee 2 M/CYT NpH LUHPHHE HACBIITHOTO CJIOA
10 20 M 1 He MeHee 3 M/cyT npy mHprHe cbiie 20 M. MuHMManbHas
TOMLMHA NMIaTQopMbl k  nomkHa ofecrieuvBarh Mpoesa M pabory
MamuH. OHa COCTaBnseT He MeHee | M Ha OPraHHYeCKHX IPyHTax H
0,5 M — Ha MHHEpaNbHBIX M YIOBJIETBOPSET YCIOBHIO

B-K

M

By = , (88)

e B - TONiMHA re0TEKCTHIIBHOTO MaTepHaa;
K, n K, — xos(dumenTs! GUIETPaLMA COOTBETCTBEHHO NeOTeKC-
TIIBHOTO MaTepHaa 1 recka ¢ y4éToM Harpyski OT Beca HACHITH, M/CYT.
Tomuuna paboueii mwiatdopmsl MoxeT 6bITh CHIDKEHaA B 1,5 pasa
NpH YKJIagKe NOJOTHA CIUIONUIHBIM CJI0€M Ha BCIO MIMPHHY MOOIIBbI
Hachinu. OGcamHywo TpyOy B 3TOM ciy4ae NMOTrpYyxKaioT yepes
reOCHHTETHYECKHI MaTepUal.
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4.100. TIponecc NOrpyKeHHS IPEH COCTOMT U3 CJICAYIOLUMX
onepatmi:

- 3ampaBKa ApeHsI B o6canHyto TpyOy,;

- e€ morpy)keHHe U U3B/eYeHHe; obpe3Ka JpeHsl;

- nIepee3/i Ha HOBYIO TOUKY; CMEHA KaTyLIKH C APEHOI;

- CTBIKOBKA JIPEH C Pa3HbIX KaTylleK.

3anpaBky apensl B 06caHy0 TpyOy BBIIOJHAIOT OXHH pa3 As
BCEro y4acTKa ¢ OMOLIbIO POBOJIOKH, NpojieBaeMoii B TpyOy. [peHy
3aLIeIUIAIOT 3a KOHEL IPOBOJIOKH M NPOTATHBAIOT CKBO3b TPyOy. KoHen
JpeHbl 000pauyMBAIOT BOKPYT AKOPs U BHOBB 3alIpaBNsioT B TPyOy.

HMorpy>enue o6caano# Tpy6sI Benércs paBHoMepHO. [TonbEMEL,
Jlaxke KpaTKOBPEMEHHBIE, HENOMYCTHMEL. 110 nocTH)KeHHH 3aAaHHOM
OTMETKH Ha4YHMHAIOT M3BleYeHHe TpyObl M3 IPYHTa, KOHTPOIHPYS
BH3yaJIbHO CMaThbIBaHHE ApeHsl ¢ Karymku. [locie monHoro Bbixoxa
TpyOy MOAHMUMAIOT Haj ypoBHeM 3emiii Ha 30 cM, oOpesatoT ApeHy
HOXKHHULIAMH, OCTaBJifs koHell okojo 20 cM. Beixoasmuit uz tpy6ni
OTPE30K JPEHBI CTOMOPAT AKOPEM, 3aTIPABJIAIOT B TPYOy M repeMellator
Ha HOBYIO TOUKY.

Tlocne Toro xak ApeHakHas JIEHTa Ha KaTylllKe KOHYMIIACh,
MOCJIEHIOI0 CHUMAIOT M 3aMCHSAIOT HOBOH. KoHel JIeHTH! COeAMHSAIOT
€ Ha4aJIOM JIEHTHI Ha BTOpo# kaTyuike. CoeAMHEHHe OCYIIECTBIAETCA
BHaXJIECT CIUMBKOH HUTKaMM, IPOBOJIOKO#H HWIH CKOOKaMH.

Xop paboT 1o norpyxeHHIo apeH 06s3aTenbHO GUKCHPYETCS B
JKypHalle MpOU3BOACTBA PaboT ¢ ykazaHueM MecTa, NIyGHHbI NIOrpy-
JKECHHS, XapaKTePUCTHKU MaTepHala, mara JpeH.

5. Oprann3anus HaGmoneHnit 3a redpopManusaMu
HACBHIIIH B IpoIecce CTPOHTENLCTBA A IKCILTYATANHH

5.1. IIpu coopy>rkeHHH 3eMJITHOTO NOJIOTHA Ha CIIa0BIX IPyHTaX,
KpoMme 00ycC0BAEHHOro OOLHMH HOPMaTHBHBIMHM [OKYMEHTaMH
KOHTPOJISi Ka4Y€CTBA CTPOHTENBCTBA, HEOOXOMUMBI CNELHaNibHbIE
Habmonenns 3a nedopManusIMi HACKIIYM W OCHOBaHHUA. BOJABLIMHCTBO
KOHCTPYKTHBHBIX PEIIEHHH MpelycMaTPpUBAIOT OnpeRenéHHbIA
TEXHOJIOrUUECKHH PEXXHM BO3BE/ICHHSA 3EMJITHOTO NOJIOTHA, KOTOPbIA
HEBO3MOXHO NPaBHIbHO OCYLIECTBUTH 6€3 CHCTEMaTHYECKUX
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BH3YallbHBIX H HHCTPYMEHTAIbHBIX HaOmoneHuii. IToatomy mepo-
npUATHs No HabmoneHHo 3a JeopMaLiIMy 3eMIITHOTO MOJIOTHA B
TNIEPHOJ CTPOUTENILCTBA A0 MOMEHTA ClIauyl 0OBEKTa B 3KCIUTyaTalHIO
HOJDKHE! OBITH BKJIIOUEHB! B CTPOUTENBHYIO CMETY.

5.2. OCHOBHBIMH 3aa4aMK HaOJIIONEHMI ABIAIOTCS:

- KOHTPOJIb 32 BETUYHHO# OCaJKH H 3aTyXaHHEM e€ BO BPEMEHH;

- (MKCHpPOBaHHE BO3MOXKHBIX TOPH3OHTAILHBIX CMEL{EHHH
TPYHTa HaChIIly;

- BhIABJIEHHE 00pa3oBaHHs BBINIOPA €1aboro rpyHTa OCHOBaHHUS.

OcHoBHble HabnroAeHUs BBIMOMHAIOTCS MPOU3BOACTBEHHOM
nabopatopueii. J[ONONHUTENBHO K MEPEYHUCIEHHBIM MPOEKTOM
OpraHM3alUMM CTPOMTEICTBA JOPOTM MOTYT OBITh YCTaHOBIEHBI
HabMIoeHus N0 CIIeHHaIbHBIM METOIMKAM 3a W3MEHEHHEM NTOPOBOro
JaBJIeHHs B IPYHTE, TOCJIOHHBIMH OCaKaMH OCHOBaHUS, U3MEHEHHEM
TWAPONOrHHYECKOTO PeXKHUMA, YIIPYTHMH MPOruOaMul IOKPHITHA, a TAKKE
IUTHTEIbHBIMU OCaJKaMM B TIEPHOJ 3KCILTyaTallii AOPOrH.

5.3. HabnroneHus 3a BepTUKaJbHBIMHM MepeMeIleHHAMU
BBUTONHAIOTCA 110 0CAJO4HbIM MapKaM.

IlpocTeiias KOHCTPYKLMS MapKd COCTOMT M3 KBaJpaTHOH
CTanbHOM MIKTH TONUMHON 4-6 MM pasmepoM He MeHee 0,5x0,5 m ¢
NIPHBAapEHHBIMH € HIKHEH CTOPOHBI O LIEHTPY 3a0CTPEHHBIM HITHIPEM
(anuHO# 30 cM) Ans GUKCHPOBAHHA M C BepXHEH CTOPOHBI MepHOH
wraHro# (u3 Tpy6s! uamerpom 50 Mm). JinuHa MepHOif MITaHTH
NPHHUMAETCA PaBHOW NMPOEKTHOH TOJIHHE HACBIITHOTO CJION B LieNIX
NpeaoXpaHeHHs OT TMOBPEKIACHHI €& TPAHCIIOPTOM NP BO3BEXEHHH
HaceinH. llITaHry MOXHO COCTAaBNATb M3 OTACHBHBIX 3JIEMEHTOB
anuuo# 1o 30-40 oM. IInuTy 3aKaapIBaIOT Ha MOBEPXHOCTH cllaboi
TOMUIH HEMOCPEACTBEHHO NEpel OTCHINKON MepBOro cjos HaChiTH.
BeprukanbHas oTMeTKa IUTUTHI GUKCUpyeTCs HUBEITHPOBAaHHEM C
YCTaHOBKOH peHikH Ha oOpe3 MepHO# LITaHru.

TMonepeunyky 119 HabMIOREHNS 32 OCaIKOH Ha3HAYAIOT B CAMOM
rybokoM MecTe W aanee 4epes kaxasie 50 M. OcagouHble MapkH
YCTaHABJIMBAIOT 10 TPH Ha KKIOM MONepevHHKe (ONHY OCEBYIO U /1BE
Gokosle B | M OT OPOBKM HachIMy).

5.4. HabmoneHHs 3a rOpU30HTaIbHBIMHA TIEPEMEILEHUIMH U
BO3MOJKHBIM BbIIOPOM BEAYT {10 OOKOBBIM MapKaM, YCTaHOBJIEHHBIM
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B OTHOM CTBOPE, a TaKKe MO JOMNOIHHTENbHBIM, YCTAHOBJICHHBIM Ha
TIONepeyHHKE Ha PacCTOAHHM 3—5 M OT MOAOLIBEI HACHINH. 3aMepsI
FOPU3OHTAJIBHBIX CMeLeHHH BEAYTCA C MOMOIUBIO TEOXOTHTHOM
CHEMKH.

5.5. HabmoneHud 3a ocazikoi ¥ rOpU30HTANBHBIMU CMELLEHUSAMH
BeJYTCS B MEPHOJ BO3BEIEHHS HACHINH €KECIHEBHO, MEPBbIE TPU
Mecsla nocje MOJIHOrO BO3BEJCHHUS HaChIH — eXeHeAebHO, B
JajbHeHIeM — A0 CAa4l JOPOrH B SKCIUTyaTauMio 2 pas3a B Mecdll.
IIpn o6Hapy>xeHHH PE3KOro YBEIHYEHHA OCAAKH MIH CMEIIEHWI
HaCbilIM B MjaHe €€ OTCHINKY HEMEAJIEHHO NMpeKpamamT Mg
BBISABJCHUS NMPHYHH JeDOpMaLUil U KOPPEKTHPOBKH MPOEKTHBIX
peleHuii. B ciydae QUKCHPOBaHMA MOTEPH NMPOYHOCTH OCHOBAHHS
Ha3HA4alOTCA MEPOIPHUATHS MO JNTHKBHIALHMH OMACHOTO COCTOSHHS W
npenynpexxaeHus JaibHeiiero pa3BuTus AeOpMaLlid HACHITH U
OCHOBaHHA.

5.6. Ilpy HaTMuHK YeTHIPEX-TIATH H3MEPEHHIA OCAIKH B ITePBBIi
Mecsl] Nocie BO3BEACHHA HACBIMHM JaNbHEHIIYIO OCaJKy MOXHO
[IPOTHO3HPOBATH N0 hopMyie

t

St =3 N
n T+t

(39)

rae S, — nojiHas pacuéTHas OCaJKa, OnpejeNéHHad 0 pe3ynsTaTaM
KOMIIPECCHOHHbIX HCIBITAHHH;

{ — BpeM4 C HauaJla OTCBIITKH HaChIITH;

T — napaMeTp, XapaKkTepu3ylol1i HHTEHCHBHOCTD 3aTyXaHUA
OCajKu.

Jins ucrionb30BaHUs TOH GOpMYITBI CTPOAT rpadMK KOHCOMHU-
Jauuy B KoopAHHaTax (7, #/S), 4T0 JaéT BO3MOXKHOCTH CIIPAMMTD
KPHUBYIO OcaJkH. B 3TOM citydae XOI OCalkH 3alMChIBaeTCA B BHAC
ypaBsHeHus #/S=at+b. Jlanee HaxoaaT Beu4uHy napamerpa I'=b-S ,
rae b — oTpe3ok, oTcekaeMblit rpadukom Ha ocu #/S. Tanrenc yra
HawioHa rpaduka ecTh BeJIMUMHA, oOpaTHas cTabUIM3MpOBaHHOM
ocaake a=1/§ .
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5.7. B cimyyasix, ecny gaHHble HaGroneH i 3a QaKTHYECKHMH
0CaJlkaMH CYIIECTBEHHO OTIHYAIOTCA OT pacd4&€THOro MporxHosa
TMPOTEKAHMS OCAKH, B paboyeM NpoeKTe CIeayeT yTOUHHTh pacuETHBIE
XapaKTEPUCTHKH IPyHTa (K03 GHULMEHTHI KOHCOMUAALMH U CIKMMace-
MOCTH) ITyTéM 00paTHOro NMepecuéra no GakTHYECKHUM JaHHBIM OCaIKU
M Ha MX OCHOBE YTOYHHUTH KOHCTPYKTHBHbIE PEIUEHHS H PEXKHM
OTCBINKH HaCHIITH.

5.8. B npouecce Bo3BegeHHs HaCHIMH Ha ci1aboM rpyHTe
Heo6XOMMO CHCTEMATHYECKH KOHTPOIUPOBATh TONMLIMHY HACHITHOIO
CJ103, ONIPEISIAIONIYIO BENHYHHY HArpy3KH Ha OCHOBaHHE B 3a/IaHHbIH
MOMEHT BpeMeHH. JIns 3Toi 1eayd MOXKHO HCIONB30BaTh T XKe
0cafo4HbIE MapKHU C HapalllHBaeMbIMH IITAHIaMH, Ha KOTOPbIE IOJDKHA
65T HaHeceHa pasmeTka. KoHTpotb MokeT OBITH OCYIIECTBEH TaKKe
¢ MOMOLIBIO JIETKOTO AWHAMHYECKOTo 30HAa WIIH MyTEM OypeHus
30HAHPOBOYHBIX CKBAXKHH.

5.9. TIpy cooTBeTCTBYIOLEM OOOCHOBAHHH B MpoekTe Habmo-
neHus 32 ieopMaLiaMK HachINy Ha cJTaboM OCHOBaHHH MPOBOAATCS
H B poLiecce 3KCIUTyaTalMi aBTOMOOHIBHOM IOPOru B NEpBbiii rox
noc/ie 3aBeplieHus cTpouTenseTBa. Takue Habmonenns o6A3aTenbHbl
MpH CTaJUHHOM CTPOHMTEIBCTBE 3€MJITHOTO MOJIOTHA M YCTPOHCTBE
JOPO>KHOH ONEXBL.
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Hpunoxenne 1(A)
JTUHAMUYECKHAN PACYET 3EMUISTHOT'O IMOJIOTHA

JuHamMHuecKHi pacdeT MpPOW3BOAAT TOJNBKO AN HACHINEH, B
OCHOBaHHM KOTOPBIX 3ajieraeT Top(, ecu ToNUIMHA HaChIITHOTO CJI04,
PACCYBTAHHOTO CTATHYECKUM METOIOM, MeHee 3 M.

JluHaMuyecKuii pacyeT CBOAMTCS K YIOBIETBOPEHHIO CIIEHYIO-
IEeTO YCIOBUA:

Ay <a,, (A. 1)

rae 4, — YCKOpeHHEe KONeOaHUA MPOSKTHPYEMOW HACHITH Ha
Topde;
a, —TpenenbHo AOIyCTUMOE yCKopeHue koeGaHui Hachiny,
Ha Topde, onpenenseMoe B 3aBHCHUMOCTH OT THIA MPOECKTHPYEMOro
NOKPHITHA ¥ YACTOTHI KosieOaHuii Hackimu (puc. A. 1).
VYckopeHnne konebaHHl NPOEKTHPYEeMOH HACHIMH Ha Topde
onpenensercs no hopmysie
Ay = A7, (A.2)
rie A - ammmTyna konebaHuii Hachiny;
@— KpyroBas 4acToTa COOCTBEHHBIX KOJIeOaHHH HACBINH.
AmniauTyny xonebaHuit Hackind Ha Topde ONpeAedioT Mo
opmyne
4=IK, —1), (A.3)
rae [ — ynpyru#i nporu6 TopdsHOro 0CHOBaHMSA, BbI3bIBaEMbli
CTaTH4ECKOM Harpy3koif OT KoJieca pac4€THOro aBTOMOOHIIS;
K, — nuHamudeckuit ko3QQHUMEHT, XapaKTepHU3ylOLHUi yBeu-
deHHe nporuba 3a cuéT 3¢dekra NOABHKHOCTH HArpys3KH.
JuHamMHuyeckuii pacueT HeoOXONHUMO TPOU3BOAHTL B TaKOH
NOCIIe/JOBATENbHOCTH:
a) onpeneauTh 4acTOTY COOCTBEHHBIX koneOaHHi HachlU Ha
TOP(hSIHOM OCHOBaHUY;
6) onpeneTNTh aMIUTUTYRY kose6aHui HACBITIY;
B) BBIYHC/IUTH YCKOpeHHeE KoleOaH1H NPOeKTHPYEMOH Hachiny;
I') ONPEAENHTH MpPeebHO JOYCTHMbIE YCKOPEHHS KonebaHuH;
1) TIPOBEPHUTH AOMYCTHMOCTh YCKOPEHHH KojeOaHHH MpOeKTH-
PYEMOH HachIny;
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€) HAMETHTb MEPOTIPUSTHS TI0 YMEHBIIEHHIO YCKOPEeH i Kojieba-
HHH, €CJTY OHH TNPEBBIIIAIOT NPEAEIHHO AOMYCTUMBIE BETHYHHBIL.

Onpedenenue yacmom cobcmeennbix Konebanuii HAcbines Ha
mopganom ocHosaHuu

IIpy ompeneneHnH 4acToT cOOCTBEHHBIX KosieGaHUi HACKHIH, B
3aBHCHMOCTH OT OTHOLIEHMA €€ TONIIMHBI K TONIMHE OCTABIAEMOTO
cios Topda, cleqyeT paccMaTpUBaTh [Ba PacueTHBIX CIIyyast:

l-i~h :h_>0,5;

2-i~h :h _<0,5.

YacToTel coOCTBeHHBIX KosicGaHMH HACHINEH Ha TOPGAHOM
OCHOBAHVH OTIPEENISIOT MO GopMynam:

Enp'g

a) 11 1-ro pacuetHoro ciyyas © = “—Ppacqhmﬂo > (A.4,2)
1 E,- K .
6) A% 2-TO PACYETHOTO CIYYas ® = — & Ry (A. 4, 6)
h, K,) K,
1+ =
73K,

B dopmynax (A. 4) E_ — npHBeeH I MOZIy/Ib YIPYroCTH TOpda,
YYHTBIBAIOLUHEH OTCYTCTBHE OOKOBBIX MepeMelleHui konebmouleics
TIpH3MBI TOPGAHOTO OCHOBAHHS:

-y
Enp ZET-]Ti;—’ (A 5)

rae E_~ Momyns ynpyrocty 60710THOrO rpyHTa, YIIIOTHEHHOTO Maccoi
HACHINMH, KOTOPBIH ONpeneNnsoT Mo JaHHBIM KOMIPECCHOHHBIX HIIH
WTaMroBBIX uctibitaHué, MIla. Jiis Topdsiubix rpysTos E goryckaercs
OTIpEAENATh N0 IKCIIEPUMEHTANBHOM 3aBucuMocTd E = f(p ;A ),
TpUBE/IEHHOM Ha puc. A. 2 (P, ~ IOTHOCTB CYXOro Top(ha B IIPHPOIXHOM
3aseraHum, r/cm’;

A, — OTHOCHTENbHAA AedopMalus CKATUS TOPdA, YIIIOTHEHHOTO
Maccou HachINu);

U — cpenHee 3HaueHne kodpduuuenta ITyaccona ans topda. [pu
OTCYTCTBMH JJAHHbIX UCTIbITAHUI AoTycKaeTcs npuHaTs u=0,35. B atom
crysae £ =1,141 E ;

£ — YCKOpeHHe cBOOORHOro nageHus (g = 9,8 m/c?).

11



8, MMlcex’

2000
1800
1600

1400 : -
1200 ;
|

1000
800
800
700
500
450
400
350
300
250

200
180
160
140 |-
120

100

12 . SR VR

0 20 40 60 80 100 @, cek’
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I - ycosepuiencmeosantvix KanimaubHyIX NOKPbIMUL;
II — ycosepuieicmeosanubvix 06/1e24éHHbIX ROKPbIMUTL;
III ~ nepexoonsix nokpsimuii
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Puc. A. 2. Homozpamma 0na onpedenenun Mooyna ynpyzocmu
mopanozo ochosanun

K,=h/h ;K=p /p,.
3necs k1, — obwas TOMULMHA HACBIIHOTO ciof, cM, (puc. A. 3),
h — Tonmuba crnos Topha noA Hacemeio, cM, (puc. A. 3);
P, p,— COOTBETCTBEHHO CPEIHHE [UIOTHOCTH rPyHTa Topda U
HaChINH, r/cM’;
77— k03¢ buLHeHT, onpenesieMslii o rpaduxy (M. puc. A. 4, 6);
P, ...~ pacueTHas Harpy3Ka Ha OCHOBaHHe, KI/cM?;
o, — koapdpumment M.H. TopbyHosa-Tlocagosa, onpenenempli
B 3aBHCUMOCTH OT oTHOWmeHus 2k /D 1o Tabn. A.1.
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Puc. A. 3. Pacuémnan cxema

Tabnuua A. 1l
Koapduunenr o

2h/D oo 2h,/D o 2h,/D o 2h,/D ol

0,00 | 0,00 1,0 0,50 0,81 10 0,94
0,25 | 0,13 1,5 0,64 0,86 20 0,97
0,50 | 0,26 2,0 0,73 0,89 50 0,99
0,75 | 0,39 2,5 0,78 0,92 o 1,00

N g W

OO1mas TomuMHA HACHIITHOTO ¢J10s (CM. pHC. A. 3)

pD

.6
1=E= . kmn, (A-6)
E

v m
Vnpyruit nporu6 Top$AHOro OCHOBAaHHS BRIYKCIIAIOT 110 GopMyIie

h, =h+S., =H,, +h,. (A.7)
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rae p u D — mapaMeTphbl pacUeTHOMN Harpy3KH;
K — xoMmIuiexcHbiil ko3 GULHEHT, yYUTHIBAIOMUH KOHEYHbIE pa3Me-
pHl ciiosg Toptha ¥ pacnpe/IeNsIoLIyto CIOCOGHOCTh HACHIITH.
Koaddumment (K) onpenensior no rpaduxy (puc. A. 4, a) B

3aBHCHMOCTH OT OTHOLUEHHH h;/D nh /D(h =H-S

o6’
rne H - rny6una 6onota).

1 — K03QPHULUHEHT H3MEHEHH KOHTAKTHOTO HaNPSXKEHHS B CJIOAX
pa3HYHbIX JKECTKOCTeH, 3aBHUCALLIH, ITTaBHBIM 00pPa30M, OT OTHOLIEHHs
XKECTKOCTEH, BRIPaKaEMBIX MOXY/ISMH YTIPYTOCTH.

YucneHHble 3HaYeHH KoaduupenTa 1) kak GyHKIMH OTHOLICHHA

E/E, nns h, >2D onpegensior 1o rpauky (puc. A. 4, 6);
N — K03 UIMEHT, 3HaUESHHUA KOTOPOIO IPUHMMALOT 110 T26m. A.2.

Ta6bnuua A.2

Koa¢duuuent n
h/D | <25 3,0 3,5 4,0 4,5 25,0
n 5 4 3 2 1,5 1,3

Hunamuueckuid kKoappuuueHT (K, ), paBHbI OTHOLIECHHUIO
MaKCHMAJIbHOTO JHHAMH4ECKOFO Nporuta TopsHOTO OCHOBaHUA, BBI3bI-
Ba€MOro ABHXKYIIHMCS aBTOMOOHWJIEM, K BETHYHHE CTaTHYECKOro
nporuba, onpenensor no rpaguky (puc. A. 5) B 3aBUCHMOCTH OT
koapdunuenra gemnduposanus (\P).

Jlna 1-ro pacueTHoro ciry4as oH paseH 8,6/w;

nns 2-ro - 0,33/E_(E s Mlla).

Meponpuamus no cnudicenuio yckoperuti KoneOGanuii 3eMIAH020
nonomna

B cimyyasx, xoraa He Boinonusercs TpeGosanue popmyssi (A. 4),
obecneyuBalomee AOMycTUMble koseGaHusA Hachiny Ha topde,
Haxozsuelcs nox AeHCTBHEM UHAMHUYECKOH Harpy3Kku, HeoOXOXUMO
HaMEeTHTh MEPOTIPHATHA 110 CHIXKCHHIO KosieOaHHH.
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OcHOBHBIM K HauboJIee MPOCTHIM COCOO0M CHIDKEHHS YCKOPEHHE
xonebGaHU 3eMIISTHOrO MONOTHA Ha TOPGSHOM OCHOBAaHHMH ABIACTCA
yBEJIM4CHHE TOIIIHUHBI HACHITHOTO CJIOA, YTO obecnmeuuBaeT
yMEHbLIEHHE YaCTOT H aMIUINTYA KolebGaHHil M, B KOHEUHOM CHYETe,
CHIXKAET YCKOpeHHe koneGaHHH.

Ecnu no yciioBHSM MPORXONBHOTO MpoGMIA MOAHATHE HACBHIIH
HEXENATeIbHO, TO /U1 YBEIHYEHHS TOILIMHBI HACBIITHOTO CJIOA MOXHO
NoJIb30BaThCA METOJAMH MEPErpy3KH HIM YaCTHYHOrO BHITOD-
(oBbIBaHHS.

| \‘»
¥ NS T S Y O S N T N Y S S S T B I N

0,05 0,10 0,15 0,20 0.25 0,30 v

o ﬁ”” AN RARRI RRRAN RASAS AN AN LAERY AL RARRS ERR)

Puc. A. 5. I'paghux ona onpedenenun
OUHAMUNECK020 KOIPPunuenma
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IIpanoxenne 2(B)

OCOBEHHOCTH NOJIEBBIX H JIABOPATOPHBIX
HCIILITAHH CJAABBIX TPYHTOB

Ionesvie uccnedosanus cnabelx 2pynmos

INoneBbie uccnenoBaHUA TPYHTOB NPOBOAATCS C UENBIO:

- pacu/IeHEeHHe T'e0IOrHYECKOro pa3pe3a, OKOHTYPHBAHHS JIHH3;

- ompeneneHns (PHU3MKO-MEXaHHYECKUX CBOMCTB IPYHTOB B
YCIIOBHSX €CTECTBEHHOTO 3aJI€TaHUA;

- OLICHKH W3MEHYHMBOCTH COCTOSHHSA ¥ CBOWCTB rPYHTOB;

- MPOBEJCHUS CTALMOHAPHBIX HaOmoneHMH (3a W3IMEHEHHAMH
CBOWCTB IPYHTOB H T.1.).

Jins u3ydyeHus GpuU3HKO-MEXaHUYECKHX CBOHCTB CJIabBIX IPYHTOB
NIPUMEHSAETC cmamuyeckoe u OUHAMUYecKoe 30HOUposanue. JTH
METOJIBI HCCIEI0BaHMU LienecooOpa3Ho coYeTaTs ¢ APyrHMH METOAMHI
Uccien0BaHHH (TeoQH3NYECKUMU, Ta6OPAaTOPHBIMU U T.A.).

3oHaMpoBaHHKe cabbIX IPYHTOB Lesecoo0pa3HO NPOBOAMUTH Kak
C NPHMEHEHHEM KOHYCHBIX HAaKOHEUHHKOB, Tak M NMpHOOpamu
JIONIACTHOT'O THMA (KPBUTBYATKH ).

Jlns onpeneseHNs NPUPOAHOI BIaXKHOCTH H ILIOTHOCTH FPYHTOB
OIHOBPEMEHHO C 30HAHPOBAHHEM MPOBOAMTCS OTOOpP Npo6 rpyHTOB
npo600T6OpHIKaMHK ¢ HeHapyIIEHHON H HapyIUEHHOM CTPYKTypaMu.

IMepeuenp npubOpoB JUIA MOJEBBIX HCCIELOBAHMH I'PYHTOB
npusenéx B Tabn. b.1. MeToanky NONEBbIX UCTIBITAHHHM IPYHTOB TeM
WM MHBIM PUOOPOM H3J10XKeHbI B MHHCTPYKLIMH K npuGopaM. Metonuku
onpeneneHus HU3HUECKHX CBOHCTB IPYHTOB H3JIOKEHbI B COOTBETCTBYIO-
mux 'OCTax, nepeueHs KOTOPbIX MPUBENEH B MPUIIOKEHHH 7.

Bribop MeTONOB MOJNEBBIX HCCNENOBaHHH IPYHTOB OCYyLIECT-
BJISETCA C Y4&TOM 3Tama H3bICKaHM# (CM. pa3gen 2) M ykaszauuii
CII-11-105-97.
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Tab6banuna B.1

TTepevens NpHGOPOB AJlA NONEBLIX H 1aOOPATOPHLIX HCMBITAHHI

c1abbIX rPYHTOB
Ne HanmeHoBauue OpraHn3zanus- Hasnavense
n/n npubopa paspaboTduk
1 2 3 4

IMenerpomertp -4

Tsepcko#t rocynapcer-
BEHHbI TEXHHYECKHA
yuusepeuteT ( TI'TY)

Crarnueckoe 30HAHPOBAHHC
60N0THEIX TPYHTOB

uun Colo3n0opHUM

2 |CnBuromep- TI'TY, IHUUHUC |3onmupoBaHue Top@aHbIX
kpbinpyarka CK-8 3aJIeKeEH, M1acToB canpo-

nenel u nos

3 |Cmesuromep- BennopHun Onpenenenue CONpPOTHBICHUSA
KpbUTbYATKE CABUI'Y TOPQAHEIX TPYHTOB

4  |JlomactHo# npuGop HHHHC HcnbiTanus B CKBaXHHAX
(xpblTBuaTKa) Hocne 1peABapUTEILHOTO

6ypeHus

5 |Topdsarnois 6yp TB-5 Jia otr6opa rpo6 TopdAanHsIx

TPYHTOB
6 |I'pynroHoc Jns B34THSA MOHOJIMTOB HMIIOB H
H3ymHOTO IOPYTUX FMHHUCTBIX TPYHTOB
MATKOIINACTHYHOH H TCKyue-
TLIACTAYHOH KOHCHUCTEHLIH
7 {I'pynroHoc ®ypca JIns B3ATHSA MOHOJMTOB MJIOB H
IOPYrMX IHHUCTHIX IPYHTOB
MSTKONAACTUYHOM H TEKyue-
TUIACTHYHOM KOHCHCTCHUMM

8  |YuusepcannHbii LHUHC Jinst 0T60pa MOHOJIMTOB

[PYHTOHOC Topdos 1 APyrux GOJOTHBIX
OTJIOWEHR I

9 |Nopunesoit Bennopuun Hns or6opa npo6 HeHapyien-

IPYHTOHOC HOH CTPYKTYPHI C1albiX I'PYH-
TOB

—

10 |T'pyuronoc THna Tpecr Ot6op 06pa3soB rIMHUCTEIX
I'-122 B xomnnexte ¢ | «Anrait TACH3» |rpyHTOB BJaBIHBAIOLINM CHO-
3a4HCTHBIM yCTpOH- cobom
crBoM (6ypoBBIM
crakarom) C-142

11 |I'pynrouoc Cotoznopunu Jins orGopa MOHOIUMTOB
KOHCTDPYK- cnabbix rpyHTOB
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IIpomonxeHnne Tabn. B.1

1 2 3 4
12 | banaHcupss!lil KoHYC OnpezeneHue npeJenos ruac-
no FOCT 5180-84 TWHHOCTH, IPaHULbI TEKYYECTH
13 uxHoMeTp OnpenencHue NIIOTHOCTH Yac-
no 'OCT 5180-84 THL rPYHTa
14 BomomMomerp OnpeneneHue MIOTHOCTH
rpyHia
15 | VcraHoBkY craruyec- Craruyeckoe 30HI{MpOBaHKe
KOTO 30HIHPOBAHHS CBA3HBIX FPYHTOB Ha riry6uny
C-979, C-832, 1020 M
YC3K-3, VC3K-73B,
CI1-59
16 IMenerpometpo- CoBMEIEHHUE 30HAMPOBAHUS U
npucTaBka (x ycra- NCHETPALMH FIMHACTLIX IPYH-
Hoske YI'b-1BC) TOB
ITHKA-9
17 Byp reonora 3ason Jlns pyusoro yaapHo-Bpania-
Hedreasromatnk  |TensHOTO OypeHms
18 Byposoii craHoK BypeHHe yIapHO-KaHaTHBIM
(TIpHLETHOIH) €nocoboM B rIMHUCTHIX FPYyH-
BYKC-ITT Tax o 30M (auaMeTp ckBaxH-
Hbl 150 MM)
19 Bypogoit cranok Bubpansnonuslit cnocod 6ype-
(camMoXxoaHbIi) HMSE Jisl TTHHUCTRIX UPYHTOB
ABB-2M 70 30 M (1MamMeTp CKBaXHHE!
300 mm)
20 | Byposoii cranok KoMOunmposanmsiii cioco6
BYJIN3-15, Gypenus 1o 10 n 30 M (aua-
M-1; BYJIU3-15 MeTp CKBaXKHHBI 150 MM)
21 | VcraHoska Gyposas AO «['eomaty BypeHnne cKBa>KHH B YCIOBHIX
nerkas YBA-1K 0e310poxhs, Ha 3a00104YCH-
HBIX y4acTKax
22 | I'pyHToHOCH GUpMEI «AJIEHC» Jns o160pa MOHONUTORB TJIK-
«AJIEHC» HHUCTBIX TPYHTOB OT TYrOMJIaB-
KOH 110 TeKy4eii KOHCHCTEHLUH
23 | KomnpecCHOHHBIH Kpacuosipckuit |/ onpenenexus cxuma-
npu6op «ITUTOH-K» HHCTHTYT €MOCTH IIECUaHBIX H
HHXKCHCPHO- [JIMHUACTBIX I'PYHTOB, & TAKXE
CTPOMTENBHBIX  |XapaKTEPHCTHK NPOCagoy-
M3bICKAHMIA HOCTH IIMHUCTEIX FPYHTOB
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Iponomxenue Tabn. b.1

1 2 3 4
24 | Cpesnoii nprbop KpachHogpckuit JIna onpeAeneHna CONpOTHBIe-
«[THTOH-C» WHCTHTYT HUA CPe3a NECYaHAIX H MMHHC-
HIDKEHEPHO- THIX TPYHTOB
CTPOUTENBHBIX
M3BICKaHWH
25 { CraGunomerp M-2 MockoBckuii Jlas onpeaeneHns negopma-
HHCTHTYT MEXXEHEPOB |IIHOHHBIX, MPOYHOCTHBIX
KEAC3HOAOPOXKHOIO |xapakrepuctuk, GokoBoro
TPaHCNopTa ABNCHHUS ECYAHBIX
TJTHHHACTBIX TPYHTOB
26 | Crabunomerp «®-1» | ®ynaamenrnpoekt |[ns onpeaencuus repopma-
LHHAOHHBIX, NPOYROCTHAIX Xa-
paKTepHCTHK, OOKOBOIro JaBie-
HYA TIECHaHBIX M IIIMHACTBIX
TPYHTOB
27 Crabunomerp 000 «'EOTEK» |/Ina onpeaeneHus nokasarenci
CTI1-80/38 NIPOYHOCTH H AedOpMHpPYEMOC-
TH HECKAJILHBIX IPYHTOB B yC-
JIOBUAX TPEXOCHOTO CHATHA
28 |AsromarusupoBanHasi| OOO «'EOTEK» |lTlpeanasnagenue ais onpene-
cHcrema /s MCTIbITa- NeHUs MEXaHWIECKHX CBOMCTB
HHS HECHAHBIX H TPYHTOB B COOTBETCTBHH €
ITUHHCTEIX [PYHTOB IF'OCT 12248-96.
(ACHC)
29 | IMpubop cxarus- | DxcnepuMeHTaNbHbIA |[{19 onpeneacnus noxasarenci
pactsxenns 1ICP-2 3asoa HITO CBOACTB NCCYAHBIX M INIHHHC-
«TroOMEHB- TBIX I'PYHTOB (TAJIBIX H Mep3-
rasreolorus» JIBIX)
30 | HpuGop craunapr- «Coro3gopuum» | Jlns onpenencHUs MakCUMallb-
HOro yNIOTHEHHS HOi [NIOTHOCTH TPH ONITUMAJTb-
Corosnopsu HOM BAXHOCTH TPYHTOB
(LIKB-927)
31 |Apeomerp g rpynra) Kaunckoe [10 «XnM- | [Ina onpenenenms
Al nabopatopnpubop» |rpaHylIOMETpHYECKOro cocTaBa
32 | Apeomertpsi 06mero 3A0 Jna u3Mepenus HI0THOCTH
HasHaueHus tuna | «Jlopcrpoinpubopy» |XKHAKOCTH
«AOH»
33 MpuGop ITHI-2 | Bakunckmit npubopo- {/ing onpeneneHus Xapakrepuc-
CTPOMTENbHRIH 3aBOA |THK HaOyxaHus
34 Hpubop K®-00 | Bakuuckuii npubopo- | [{ns onpenenenuns npouuiae-

CTPOUTENBLHEIA 3aBOR

MOCTH I'DYHTOB
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OxoxHuanue Tabn. B.1

1 2 3 4
35 | Tpy6ka yuusepcans- |  OneiTHbtif 3aB0R |/l ONpeAcnEHs KOIHYCSCTBA
Has KO-1 A3HIIO BOJBI, PUABTpYIOHIEHCS Yepes
«HederasapToMam» |o6pasibl NECYaHBIX [PYHTOB
36 [tpubop Baxunckuil npubopo- |/1n4 onpeaeneHus BoJONPOHu-
QUIBTPALMOHBBIN | CTPOMTENBHBIA 3aBOJ [aEMOCTH IMHHACTIX FPYHTOB
Tuma [1P-1 B 1a060paTOPHBIX YCIOBHAX IIpH
OTCYTCTBHH BHOpauuu
37 PH-101113Y AO3T «Tiomenckuit {Becsi ans rpy6oro B3peiinBa-
npnbopocTpoutens- |Hus no 10 xr
HBii 3aBO»
38 PH-31113VY Bbakuxckuit nprbopo- |Becsl MexaHH4eckHe HACTOb-
CTPOHTEIbHELH 3aBOJ [HBIE 10 3 KP
39 PH-61113V baxuHckuit npr6Gopo- |Bech! MEXaHHYECKHE HACTOIE-
CTPOHTE/BHBIH 3aB0] |Hble 10 6 KT
40 | Becsl maGoparophbic I'ocMmeTp3aBon Jlns TOMHOrO OnpeaeieHns
KBajipaTHeie 4 Knacca MACCH! BEINECTBa IIpH
BJIKT-2xr-M BBIIOTHEHHH 1a00paTOPHBIX
AHAIM30B
41 BJIK3-500 TocMerp3aBon Jins onpeaeneHus MacChl Be-
UIECTBA U €€ PErUCTPaLHH
42 BJIKT-500I"-M IFocmerpzaBon JinA ompe aeneHus Macchi Be-
HIECTBA U €€ PETHCTPALHA
43 | Ilxad cymmnasHbii 3aBon Harpesarenbhnslit npubop
Ne3 «OnexTponeno»
r. C.-Tletepbypr
44 | Hixad cymmabHbii /s 400/2 HarpeparenpHbiit npuGop
BaKyyMHsI# — 0,035 r. Tyna
45 | Mydensnas neus Koxkuerasckuit HarpeBarensusiit npuGop
CHOJI 1.6.2.5.1/9* | mexanauyeckuii 3aBon
46 | Ha6op rups 4-ro T'ocmerpsason  |Macca, kr — 2.
knacca MI'-4-1100-10 Jlas onpenencHus Maccrl py
TEXHHYECKHMX aHATM3AX
47 Habop rups 2-ro locMmeTpiaBoa Jinst TEXHMUECKHX aHANK30B
knacca I-2-1110 TIOBBIHCHHON TOYHOCTH
48 Tepmomerpsi I1O «Tepmonpubop» |Juanason:
PTYTHBIE CTEK/IAHHBIC r. Knun 0-450°C
nabopatopsie TJI-3 0-600°C
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Teogpuzuuecxue memoOsr unsceHepHO-260102UHeCKUX UbICKAHUY

Bri6op MeTona reopusnuecKux HCCIENOBAHUA H HX KOMIUIEK-
TOBAHME CieyeT NPOBOAHTH B 3aBUCUMOCTH OT PEIIaeMBbIX 3aja4 H
KOHKPETHBIX MH)KCHEPHO-T€OIOTHYECKUX YCJIOBHH B COOTBETCTBHMH C
taba. b.2 cormacuo CII 11-105-97. HanbGonee adpdexTuBno reo-
¢$HU3MYECKHE METOAbl HCCIECNOBAHHA MCMOB3YIOT MPH H3YyUECHHH
HEOZHOPOIHBIX FEOJIOTHYECKMX OOBEKTOB, KOTAa HX reouszdveckue
XapaKTEPUCTHKH CYLIECTBEHHO OTJIMYAIOTCA APYT OT Apyra.

Tabnuuna b.2

MeTtoap! reopu3sHYECKUX HCCIeOBaHMA

3amaqy HCCNEAOBaHHiIt

Teopusmteckre METOIBI

OCHOBHBLIC

BCIIOMOT'aTCIbHBIC

1

2

3

OﬂpEI(eJICHHC TEONOrMYEeCKOro CTpOCHUA MacCHBa

Peabed KpoBIH CKAMBHBIX
¥ MEP3JBIX PPYHTOB, MOLL-
HOCTh HECKANBHLIX M
TalbIX NEPEKPHIBAIOIIHXCA
I'PYHTOB

DnexkTpopa3Benka MeToAd-
MU J7exrponpoduarpona-
Hust (OIT) U BepTHKaTLHOTO
3NEKTPUHECKOTO 30H/MPO-
BaHMS 110 METOAY KaXY-
LMXCA COIPOTHBICHHHA
(B33), ceficmopasseaxa

METOJIOM IIPENOMJIEHHBIX  [HbIX BonH (MOB),
(MIIB) u oTpaXEHHBIX rpaBHpasBeJKa
Bonx (MOI'B)

B33 no meroay nsyx coc-
rapmsonmx (BD3 MJ1C),
YaCTOTHOE JNEKTPOMal HUT-
Hoe 3o0HaupoBanye (UDOM3),
AMPONBHO-3JIEKTPOMAr-
HHTHOE Npo$HIHPOBAHHE
(AOMTI), MeTOx oTpaseH-

PacuneHenue paspesa
YcraHoBlleHMe rpaHMil
MEXKIY CIOSMH pa3jiny-
HOTO JIMTONIOTHIECKOT O
COCTABA M COCTOSHMA B
CKAIBHBIX ¥ JIUCIICPCHBIX
nopojax

BO3, MIIB, pasanynsic
BHJIbI K2POTaXa — aKyCTH=
YECKUH, IACKTPHUCCKHH,
PaJHOH3OTONMHBIH

B23 MJIC, B23 no
METOY BBI3BAHHBIX
noreHuuanos (B33 BII),
YDOM3, sepTukanbHoe
ceifcmmaeckoe npoduan-
posanue (BCII),
HENpEPsIBHOE CEHCMOaKyC-
THUECKOE IPOUINpOBa-
HHE Ha aKBATOPHAX

I/I3y"lCHHG THAPOrCONOTHUECKHX YCIIOBHH

[ny6una saneranus
OBHS MIOJ3CMHBIX BOJL

MIIB, B33

B33 BIT

I'my6uHa 3ancraius, Mo~

OI1, DITMJC, B33,

B33 MJIC, B33 BII,

HOCTH JIMH3 COJIEHBIX U PE3NCTUBUMETPUS UYDM3, pacxogomerpus
TIPECHBIX BOX
Hunamuka yposHs ¥ TeM- |CranmonapHsie HabItozne- -
nepatypa noi3eMHbix Boa [uug B33, MIIB,

HEHTPOHHBIH KapoTax,

(HH), TepmomeTpus
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Ipononxenue Tabn. b.2

-

HCHHUC UX COCTaBa

1 2 3
Hanpasnenne, ckopocTs  |Pe3HCTHBUMETDHS; TepMoMerpus;
JIBUXKEHIA, MECTA PA3rPy3- |pacx0ROMETPHS; METOA CIIEKTPOMETPHSA
KH TIOA3EMHBIX BOJ, H3Me- |3apshkeHHoro Tena (M3T);

IC; BO3

3arpa3HeHHe NOA3EMHBIX
BOJ

BD3; pe3ancruBuMeTpHS

Inc

H3yuenne cocrasa, COCTOSHUA M CBOHCTB I'PYHTOB

Tlecuausie, I'NTHHHCTHIE H
bIneBaThie, KpYMHoo6o-
MOYHBIE: BIAXHOCTS,
NIOTHOCTh, NOPHCTOCTS,
Moxyis aeopMalHy, Yrox
BHYTPEHHETO TPEHUA U
CLETLICHHUE

PasnuyHele BUABI KAPOTa-
xa, BCII

MIIB; ceiicmuueckoe 11po-
cseuuBanme; Jaboparop-
Hele u3Mepenns YIC u
CKOPOCTEH YIpYTHX BOJIH

INecyansle M rIEHACTHIE
MEP3INBIE: BAAXKHOCTD,
JLIHCTOCTD, MIOTHOCTh,
[IOPHCTOCTh, BPEMEHHOE
CONPOTHBIICHHC OAHOO0C-
HOMY CXaTHIO

PasnnuHbie BHAB KAPOTA-
xa, BCIT; naboparopHsie
n3mepenus YOC u cko-
POCTEHt YIIPYTHX BONIH

B33; BO3 MAIC

Hzyyenue reoflorMYECKiX NPOUECCOB N UX H3MEHEHUIl

H3MeHeHHE HapHKEHHOIO
COCTOAHHA K YILTOTHCHUSA

TPYHTOB

MIIB; BCIT,; ceitcMutec-
KOC [IPOCBEYUBAHNC; pas3-
NHYHBIC BUABI KAPOTAXKA,
PE3MCTHBUMETPHA B CKBA-
JKMHAX H BOAOEMaX; rpa-
BUMETPHA

Peructpanus ecrecTseHHO-
ro MIMAYJBCHOTO 37EKTPo-
MarHUTHOrO HOJS 3eMIH
(EUDOMIT3); I1C; smaHa-
IMOHHas CBEMKA

Ononanu MIIB; JIL; B33; pasnuy- |IIC; pexnmMHbie RaGmoae-
HbIE BUIBl KapOTaXa HHA aKyCTHHECKOH IMHUC-
CHH; MATHUTHBIE MapKH;
3MaHAUMOHHAA ChEMKA;
EUOMIT3.
Kapcr B33 MAC; OI; 11C; B533; B23 BII; M3T;

MIIB; Or'Tl; pasnuuHsie
BHJbI KapoTaxa;
PE3HCTUBUMETDUA B
CKBaXMIIAX ¥ BOAOEMAX;
rpaBUMETPHS

3MaHALlMOHHAA ChEMKA

HsMmenenue MouHocTH
€710 OTTaHBaHHA,
TEMIIEPATYPhI U CBOKCTB
MEP3IBIX MPYHTOR

BO3; BIT; MIIB; BCII,;
pasIUMHEIE BUALI
KapoTaxa

T1C; YoM3
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Jns obecrieyeHHs AOCTOBEPHOCTH H TOUHOCTH HHTEpPIIPETALMH
pe3y/bTaroB reopU3HYECKUX UCCISHOBaHUI NMPOBOAAT H3MEPEHHS HA
KOHTPOJIBHBIX YYacCTKaX, Ha KOTOPbIX OCYIUECTBJIAETCSH H3yuYeHHE
TeoOTHYECKOH CpeJibl C MCIOIb30BaHUEeM TakHuX paboT, kak Gypenue
CKB@)XWH, NPOXONKU IIypGOB, 30HAUPOBAHHSA, C ONpeaeNeHHEM
XapaKTEPHUCTHK 'PYHTOB B MOJIEBBIX H 1abOpaTOPHBIX YCAOBUAX.

Bce reodpusudeckne MeTonbl, IpUMEHSEMblE B JOPOXKHOM
CTPOMTENLCTBE, MOXKHO Pa3feIHTh Ha cleylomue: cefcMOaKyCTH-
4eCKHe, AEeKTPOPa3BEOYHbIE, PaJHONOKAIMOHHBIE, PaHOH30TONHEIE
M JpyTHE.

CeilicMoakycmuyeckue mMemoObl OCHOBaHBl Ha H3y4YEHHH
pacnpOCTPaHEHHS B Pa3IMYHBIX IPYHTaX YNPYTHX BOJIH, BBI3BAHHBIX
B3PbIBAMH HITH yAapaMH. Pa3niudHbIe IpyHTEI XapaKTepH3yIOTCs pa3sHO#
CKOPOCTBIO MPOXOXKAEHHS CEHCMHYECKHX BOJTH, 3aBUCAIIEH OT COCTaBa,
HOPHUCTOCTH, BJIAXXHOCTH, CTPYKTYPHI W HampsxkeHHo-Aedopmu-
POBaHHOTO COCTOSHUA I'PYHTA.

MpuHUUD OeHCTBMA METOAA 3aKIIOYaeTcs B CIEAYIOLIEM: Ha
MOBEPXHOCTH 3€MJTH CO3/1a€TCS HCKYCCTBEHHOE 3eMileTpaceHue (yaap).
CeiicMu4uecKUe BOJIHBI, IIPOXOAA Yepe3 pa3Hble CIIOH IO ryOuHe,
HCMBITHIBAIOT OTpa’keHHe M mpenoMieHue. YacTh najatomed BOJHEI
OTpakaeTcs OT oTpaxkarowied rpaHUUbl U BO3BpallaeTcs K JAHEBHOH
NoBepXHOCTH. DUKCHPYS BpeMs t, TpolTeIuiee ¢ MOMEHTa BO36yKaeH A
YIpYroro CMrHasia io MOMEHTa BO3BPAICHHA NTOE3HOH OTpaXKeHHOM
BOJIHBI, X 3Has CKOPOCTb PacrpoCTpaHeHHs ceiCMHYECKHX BOJH B
TPYHTE U, JIErkKO PacCUMTaTh NTyOHHY 3aJleraHUs ONIOPHOTO FOPH30HTA:
H=u.t/2.

U3 obopynosanus s ceficMopa3sBeiIkH HaHOOMBIIMI MHTEpeEC
NpeACTaBISET MONHOCTHIO aBTOMAaTU3UPOBaHHaA 96-kaHaibHas
ceiicMuueckas cTaHuua « OpH30HT», KOTOpas NMo3BoJIsieT GUKCHPOBATH
MHOOPMaIMIO B IM(POBOM BHIE HA MArHUTHOM HOCHTEJIE. YCHEUHo
NpUMEHAETCS U NepelBibKHas celicMuueckas craHius «[louck-1» Ha
asromobmne IA3-69. ®I'VIT «PoccTpoM3bICKaHHA» YCTIELUTHO IPOBENO
HMCTIBITAHHA U TIOArOTOBIIIO K CEPUITHOMY BBITYCKY CeiiCMOpa3BeI0YHYIO
CTaHUMIO «JHoreH-24».

HrxeHepHas ceficMopaspeka H3ydaeT 0COOEHHOCTH CTPOSHHUA
CaMOii BepXHeH YaCTH reoJIOrHYeCKOro pa3pe3a OT HECKOJIbKHX METPOB
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10 ry6uHeI 50 M. B cBsi3H ¢ 4eM, celicMoaKyCTHHECKUH METOJ C yCIIexoM
TIPUMEHSIOT U1 BBIABIICHHA OMOJI3HEBBIX MACCHBOB, TPH HCCIIEAOBaHHUAX
MOWIHOCTH TOpP(sSHBIX OTIOXKEHHH U penbeda ana Gonora, ang
onpeneieHHss yPOBHS IPYHTOBBIX BOA M oGHapyKeHUs KapCTOBBIX
TNOJOCTeH, a TAKOKe U1 YCTaHOBJIEHHS MOIHOCTH MHOTOJIETHEMEP3JTBIX
I'PYHTOB.

OpHako NMpUMeHeHHEe CEHCMOAaKyCTHYEeCKOrOo MeToha ANs
JTHHEHHBIX H3bICKaHHE re0MOTHYECKHX H PTHAPONeOIOTMYeCKHX YCJIOBHI
Tpacc aBTOMOOHJIBHEIX JOPOr Mano3(p@eKTHBHO M3-3a HH3KOH ero
MPOU3BOAMTENILHOCTH, B TO BPEMs Kak A HEOONBINMX H CIIOXKHBIX
YYaCTKOB Tpacc (KapcTOBBIC, ONO3HEBbIE YYACTKH M T.A.), 4 TaKkke
TEpPUTOPHH (HapHMep, O] Kapbepsl, IIPOU3BOACTBEHHbBIE 6a3bl HIIH
TPAHCIIOPTHBIE Pa3BA3KH), Iomwansio 1-2 KM?, ceificMoaKyCTH4eCKHi
METOI MOXKET OKa3aThCs HE3aMEHHMBIM.

Onexmpopazsedxa. CyTh METOJIOB IEKTPOPa3BEAKH 3aKJIIOYAETCH
B TOM, 4TO B I€0JIOPHUECKOH cpesie ¢ MOMOLIBIO MUTAIOLINX 3MIEKTPOAOB
B030y>XaeTcs IOCTOSHHOE WM HU3KOYACTOTHOE NEPEMEHHOE NoJIE, 2
¢ MOMOLUBIO MPUEMHBIX SNEKTPOIOB H3MEPAIOT Pa3HOCTh NOTEHLHATIOB
B IPYHTOBO# cpele MexAy NpHEMHbIMH dnexTponamu. Ilo pasHocTi
TIOTEHLHANIOB, TOKY, pa3MepaM YCTaHOBKH 3/IEKTPOIOB BEIYMCIIAIOT Ha
COOTBETCTBYIOILIE#H ITyOHHE CONPOTHBIEHHE IPYHTA, 10 KOTOPOMY CyIsT
¥ 0 ero Buze. Kak ripasmio, ynensHeie CONPOTHRICHHS Pa3iIMYHbIX BUIOB
TPYHTOB CHJIBHO OTIH4YAIOTCA, YTO H TMO3BONAET MO Pe3y/NbTaTaM
H3MEPEHHH ONpeAEUTb BUJ IPYHTa.

B 3aBUCHMOCTH OT CXeMBI pa3MELIEHHs NHTAIOMHX 1 TPUEMHBIX
9NEKTPOAOB Pa3jiMyaioT 3NeKTponpoduIupoBaHue (M3MeHEHHE
reoJIorM4ecKUX CII0EB Mo IJIHHE TPAcChl B fpeieax H3y4aeMoii TOJIIH)
WJIM 3NIEKTPO3OHAMPOBaHHE (reoyiornieckuii paspes no riybuHe)
IPYHTOB.

ITpu u3bICKaHUAX Tpacc aBTOMOOMIBHBEIX nopor npuberaor K
METOAY 3JIEKTPHYECKOTO 30HIHUPOBaHHA. DNEKTPO3OHAHPOBAHHE
npooaaTt uepe3 100-300 M no Tpacce, ¢ pasHocaMH 3IE€KTPOJAOB HE
ceeline 100 M.

H3 Bcex pacCMOTPEHHBIX CX€M 3JIEKTPOPa3BEAKH METOHOM
3JIEKTPONpPO(UIHPOBaHHA € 3a3eMIICHHbBIMHI YCTaHOBKaMH (KOMOHHH-
POBaHHOE, AMIOIBHOE, CHMMETPUYHOE, 3EKTPONPOPHIHPOBAHHE
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METOXOM CPEJMHHOTO IPajMeHTa U T. Ji.) HauGosiee NPOU3BOAHTELHBIM
1 3QdEeKTUBHBIM 11 U3bICKAHHS IPaHULl y4acTKOB C Pa3IHM4YHBIMH
CHAPOTreOJOTHUECKHMH YCIOBUSMH ABIAETCH METON CPEAHHHOrO
rpajMeHTa, KOTOPbli O3BOISET OXBATHIBATH [IPH H3MEPEHUAX OOJBLIHNE
wiomany 6e3 nepeHoca NHTAOILKX 3IEKTPOIOB.

H3 snekrpopassenouHsIX NpubopoB HaHOOBIIMH HHTEpEC
TIPEACTABIAIOT aBTOKOMIEHCATOP 2J1€KTpOpa3BefOYHRIH AD-72
(3MEKTPO30OHAUPOBAHHE H ANEKTPONPOGHIUPOBAHUE NPH OCTOTHHOM
TOke), arnaparypa Huskod 4actorst AHY-3 (Ans HU3KO4ACTOTHOroO
91eKTPO3OHAMPOBAHHA U 3ICKTPONPOdHINPOBaHHS), JEKTPOpas-
BenouHas cranus «EHnceit» Ha aBromobmie YA3. B noneBbix ycnoBusax
annapaTypa Hu3ko# yactotsl AHU-3, cocrosias #3 CTallMOHAapHOTO H
TNEPEHOCHOTO FeHEPATOPOB, a TaKKe H3OUPATENbHOIO MHKPOBOJIETMETPA,
TnoKasana cebs AOCTaTOuHO CTaOMIBHON K KoeGaHHAM BIaXKHOCTH H
TEMIIEPaTyphI.

M3 3apy6esxHOoro onbiTa MOXHO OTMETHTD BBITIOJTHEHHE JNIEKTPO-
pa3BeouHBIX paboT ¢ MoMoLIBIO epeHOCHOTO pe3ncTomerpa SYSCAL
R1 dpannysckoit pupmbt IRIS INSTRUMENTS. ®panuysckuii
pe3UCTOMEP MONOXKUTENBHO OTIMYAET BO3MOXKHOCTh XpPaHEHHS
CBeJIEHHI HeNOCPeICTBEHHO B NaMSTH NpUbopa, a BCTPOSHHAs B HEM
NOA3apsKANOIIAACA aKKyMynaTopHas Garapes Mo3BojIseT Ha MpoTi-
JKEHHHU HECKOJIBKHX OHeH rpoussoants o 1000 cuutsiBanmii no 10 ¢
KaXpOE.

Paouonoxayuonnvie memoowt. CyTh paJuoNOKaLIHOHHBIX METOIOB
(4aie BCETro NMPHMEHSAETCS — MOANOBEPXHOCTHAs PaJHONOKALIHA)
3aKJIIOYAETCS B TOM, YTO PaAHOTIOKalMOHHOE YCTPOHCTBO NPH NMOMOLIH
aHTEHHB! M37Ty4aeT 3JE€KTPOMarHUTHBIE BOJIHBI, KOTOPHIE, pac-
NPOCTPaHsACh B IPYHTE, OTPAXKAIOTCAd OT MHOTOYHMCIIEHHBIX MPaHHMI
NOpOJ ¢ PasAM4HBIMH 31eKTpodu3uUeckUMH cBolicTBamMu. Onpene-
NéHHAA YacTb SHEPIHH DJIEKTPOMAarHUTHON BOJIHBI OTPaXKaeTcs,
ocTangbHas 4acTh, MPEIOMJIISAACh, pacnpocTpaHsercsa riaybxe no
CleyOEero OTPakalolero ropu3oHTa, rae NPOUCXONMT HOBBIH
TIpoLIECC OTPaXKEHUA U NpeoMIeHus. Yepe3 HEKOTOPhIE POMEXYTKH
BpeMeHU HA4YHYT NPHUXOAMTH CHIHAJIBl, OTPAXXEHHBIE OT IPAHHL
reoqorudeckux cioes. ITo cKOpOCTH pacnpoCTpaHEHHs CHIHana
yCTaHABIMBAIOT THI TPYHTOB, IMyOHHY 3aJIOKEHHA TEX HMJIH HHBIX
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FeONIONMYECKHX C/I08B U GQHUKCHPYIOT riyOuHY 3ajieraHusa ypOBHS
IPYHTOBBIX BOA.

Cam reopafap COCTOHT H3 aHTE€HHO-IIepeAaloLiero, aHTeHHo-
TIPUEMHOTO MOAYJIEH, 6JI0KOB yNpaBlieHHs, OTOOPAKEHHS H PErHCT-
pauuH. AHTeHHO-NepeJaloliie U aHTeHHO-TIpHEMHBIE MOAYJIH B
npoitecce paGoThl yCTaHABNMBAIOT Ha yCTPOHCTBA NEPEABMIKCHUSA, U
NepEeMeLLAIoTCs 10 NTOBEPXHOCTH IPYHTa M0 MapIpyTy ABHXXEHHA
TPaHCHOPTHOrO cpeAcTsa. MOyIH coeAMHEHbI ¢ 6JI0KaMH yrpaBieHHs,
oToOpaXXeHH U PerHCTPalUy.

BrlupcuTeNbHbIA KOMIUIEKC reopajiapa CTpouTca Ha 6ase
[EPCOHANBHOTO KOMIIbtoTepa. PerucTpalis HHGOPMALHH BHITOTHAETCS
Ha MarHUTHOM HOCHTefe, OToOpaxkeHHe OCYIIECTBISETCS Ha dKpaHe
BHJIEOTEPMMHAJIA C LBETHOM MHMKANHMElH pafaporpaMmbl.

Benywmumu 3apyOeskHsIMH (prpMaMH, 3aHHMAIOIIUMHKCS TPOU3-
BOJICTBOM reopanapos, asnstorcs GSSI (Heio l'emmuunp, CLHA), Sen-
sor and Software Inc. (Kanaga), Era Technology (Benukobputanns),
Mala (11Iseuus), Radar Systems (Jlarsus), OYO corporation (Zondas)
u Geozondas (JIutsa).

Komnanus GSSI seimyckaer reopanapsi ¢ Mapkuposkoii Sir sys-
tems ¢ momuduxamuamu Sir systems -2, -2P, -3, 3R, 31, -10A, -10H,
-10B, 2000 u T.a.

Komnanus Sensor and Software nmpoH3BOAMT HOBeMHe
reopanapHsie cucrembl EKKO u Noggin pa3nuunbix Moaudukauuil.

Kommauus Radar Systems npoussoaut reopanapsl «30HI»
pasIH4HBIX MOAM(HUKaUKH. B HacTofmee BpeMs BbITyCKaeT reopaaap
«30HA-12C» ¢ HabopoM pasu4HBIX aHTEHHEIX OJIOKOB.

B Poccuu reopanapsi «(30H», «"EOH» v «OKO» npouseogur
000 «Jlornmueckue cucteMbi» cormectno ¢ HUM npuSopoctpoenns
(r. XyxoBckuit), reopanapsl «I'por» — HIIO «Hudusnpubop»
(r. Tpouux), reopagape! «JIo3a» — HHCTHTYT MEXaHH3HPOBAHHOFO
uncrpymenta BHUHMCMMU u reopanapst «JIokac-2» — IlpaBaunckuii
3aBOZ panMopeneiiHol annaparypsl.

JocTouHcTBAMH TIPHMEHEHUA TeOPafapoB B HHXKEHEPHO-
r€0JIOrHYECKHX HU3BICKAHUSAX SBIISIOTCA:

- YHHBEPCAJIbHOCTB, MO3BOJAIOLIAY ONPEAENATs FeopafapaMu
3arpA3HEHHE NOYB, NMOHCK KAapPCTOBBIX BOPOHOK H MYCTOT MOA
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aBTOMOGHIBEHBIMH M JKEJI€3HBIMH IOPOraMH, 0OHapy>KeHHeE IUIaCTHKOBBIX
U METATHYECKHUX TPYO, Kabeneil H Apyrux 06bEKTOB KOMMYHAIBHOTO
X038HCTBA, ONMpEEIEHUE yTeYeK H3 HEQTE- H BOAONPOBOIOB,
YCTaHOBJIEHHE TPaHUL 3a/IEKEH NONE3HBIX HCKOTIAEMBIX, OTIpEZIeNIEHHE
MeCT 3aXOPOHEHHS 3KOJIOTMYECKH OITaCHBIX OTXONOB M T.A.;

- BLICOKast POU3BOAHUTENBHOCTB PaboT, JOCTUraKoILas B TPYAHBIX
YCAOBHAX IPYHTOBO-THAPOre€0IOrHIECKHX U3bICKAHHI aBTOMOGHIBHBIX
aopor (3a/1eCEHHBIE YYacTKH, epecey&HHas MECTHOCTh H T.4.) 3 KM B
CMEHY, @ B JIETKHX YCIIOBUAX (OTKPbITast MECTHOCTD, PABHUHHbIE YHACTKH
U T.A.) — 30 KM B CMEHY;

- IPAKTHYECKH JOCTYIHbIH AMAaNa3oH yacTor ot 15 10 2500 MI'n,
COOTBETCTBEHHO Juls TTyOHMHBI 30HAMpOBaHUA OT | o 40 M, He3Ha-
guTeNibHAA noTpedisemas MomHOCTh OT 4 1o 36 Br;

- Majiasi YMCIEHHOCTh 06CITy)KHBAIOLIETO NEPCOHAIA, COCTABIIAIO-
1as, B 3aBUCHMOCTH OT yCJIOBUH MECTHOCTH, OT 1 K0 3 uenoBek;

- Gonpluas paspelnarouas cnocoGHOCTh (PUKCHpyeTcs Manast
MOUIHOCTb I€OJIOTHYECKHMX C0eB ToamuMHON 4-8 cM) M Manas
MOTPEIIHOCTb [P BBIIOJTHEHUY U3MEPEHHH, He npeBbILIatomas 3%;

- BO3MOXKHOCTB NIPHMEHEHHSA I'e0pajlapoB KaK B 3UMHEE, TaK U B
JIeTHEE BPEeMSA NpPaKTHUECKH MPH MOOBIX MOroOJHO-KIHMAaTHYECKHX
ycnoBuAX (auanazoH Temneparyp ot -30 1o +50°C), Ha mo6BIX rpyHTax
(nenHuku, Topdbl, MECKH, NIMHBI U T.14.);

- MaJsiasi Macca U OTHOCUTENBHO HeboMbmue rabaputsl npu6opos,
KoTtopele 00ycnaBnuBalOT GONBINYI0 MAaHEBPEHHOCTh B Clyuae
HCTIONIb30BaHHUS IeOpasiapoB NpPH PYYHOH TPaHCTIOPTHUPOBKE, a TaKxke
COBMECTHO C BE3/1eX0JaMH I MaJjorabapuTHBIMH aBTOMOOHIAMY;

- NMpeAcCTaBieHHE MONyueHHOH WHPOpMaUUK B HHPOBOM
(anexTpOHHOM) BHAE.

MeTon HOANOBEPXHOCTHOW PagMoNOKaLMy ABiseTcs Haubonee
NpUEMJIEMBIM [UTS FEOTOrHYECKOH H T'MAPONOrH4eCKoH pa3BeJKH Tpace
aBTOMOOHIIBHBIX JIOPOT, HO B TO )K€ BpeMs OH MOJKET OBITh UCTIO/Ib30BaH
H Ha HeOOMBIIMX TEPPUTOPUAX 171 06CIIe10BaHUH TOUEHHBIX 0OBEKTOB.

Paouousomonnsie memoow:. IIpuHuun neACTBUA pagHOU30TOI-
HBIX 3KCTIPECC-METOJOB 3aKJIIOYAETCA B M3JTY4YE€HHHM Ha 3afaHHbIX
TPYHTOBBIX TOPH30HTaX ObICTPHIX HEHTPOHOB MJIM raMMa-KBaHTOB M
perucTpauyH NOTOKOB ME/ITIEHHbBIX HEHTPOHOB MM PacCEHHBIX F'aMMa-
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KBaHTOB, 00pa3yIOLIMXCS B pe3yNbTaTe B3aUMOACHCTBHSA C IEKTPOHaMU
aTOMOB BELIECTBA CPe/bl.

PaguonsoTonHsie NpHGOPHI O3BOJIAIOT ONPEAE/ISTh HA Pa3IH4HbIX
nTyOMHAX H3MEHEHHE BIIDKHOCTH (HalpHMeED, TOBEPXHOCTHO-TITYO HHHbIH
siaromep BITTP-1) ¥ IioTHOCTH (HanpuMep, TOBEPXHOCTHO-IITYOHHHBIN
miotHomep [III'P-1) necuanblX U [IMHHCTHIX FPYHTOB B MOJIEBBIX
YCJIOBUAX, @ TaloKe M3MEPATh ONHOBPEMEHHO ILIOTHOCTD M BIAXKHOCTh
rpyHTOB (Hanpumep, Biarortorsomep PBIIII-1).

Pa6ora BI'TIP-1 ocHOBaHa Ha 3aBUCMMOCTH MOTOKA MEIUTEHHAIX
HeUTPOHOB OT 0OOBEMHOTO COIepKaHHUs B TIOUBAaX M FPyHTaX BOAOPO/a,
BXOASIIEro NMpeHMYILIECTBEHHO B cocTaB BoAH. [Ipu 3TOM moTok
ME/JICHHbIX HEHTPOHOB ABJIAETCS PE3Y/IBTaTOM YIIPYIOro paccesHHs
noToka GbICTPBIX HETPOHOB AAPaMH BOJOPO/a KOHTPOTMPYEMOM CPEIBL.
B kavecTBe HCTOUHUKA OBICTPBIX HEHTPOHOB HCMOMNB3YETCs IUTYTOHHEBO-
6epunneBbl HCTOUHHK, 2 AE€TEKTOpa MERIEHHBIX HEHTPOHOB —
BBICOKO3((eKTHBHEIH refveBbli razopa3psaaHblii cuetark. Flepexon or
KOJIHYECTBA 3aPErHCTPHPOBAHHBIX B €IMHULTY BPEMEHH NEKTPHUECKUX
HMIYNBCOB K BJIXKHOCTH KOHTPOIHPYEMO#H Cpefibl OCYIIECTBAAETCS NPH
NOMOILIN I'PaTyHpOBOYHOrO rpaduxa.

Pabora [TIII'P-1 ocHOBaHa Ha 3aBUCHMOCTH NMOTOKA PacCEsHHBIX
raMMa-KBaHTOB OT TUIOTHOCTH rpyHTa. Tak BOKpYT HCTOYHHKA [raMMa-
H3JTy4YeHHs, IOMEIleHHOro B TI0YBY WM FPYHT, oOpasyercs «obiako»
paccesHHBIX raMMa-KBAHTOB KaK pe3yJbTaT KOMIOTOHOBCKOTO
B3aHMOJEHCTBHSA C IEKTPOHAMM aTOMOB BCILIECTBA CpeJbl, MPHYEM
KOJINYECTBEHHO TaKO€ B3aHMOAEHCTBHE ONpPERENIeTCS MIOTHOCTHIO
BELIECTBa KOHTPOIUPYEMOH cpenibl. B npudope nenones3yeTes HCTOYHUK
ramMmMa-H3JTyueHHs ¢ H30TOMOM — LE3HH.

ITnoTHOCTS IPyHTa ONPEACISIETCS MO KOJIMYECTBY 3aPErHCTPHPO-
BAaHHBIX B ©AMHHLY BPEMEHH JIEKTPHUYECKHX MMITYJIbCOB TaKXKe MpH
NOMOIUH IPagyHpOBOYHOro rpaduka.

IIpuGopsl, KOTOPBIE MO3BOJIAIOT H3MEPATh OTHOBPEMEHHO
TUIOTHOCTb H BJ@XHOCTh I'PyHTOB, OyYH/TH Ha3BaHHE BJIArOILIOTHO-
Mepbl.

U3 3apy6esxHoro o60pynoBaHHA M3BECTEH raMMaj€eHCHMETP
MC-3 ¢pupmst VECTRA (®Ppanums), KOTOPbIii AaeT TOUHbIE JaHHBIE O
IJIOTHOCTH M BJIQXKHOCTH FPYHTOB M CTPOHTENBHBIX MaTepHalioB Ha
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my6une 20-30 cm. B npuGop BCTpoeHs! 1Ba HCTOYHHKA PaJHOAKTHB-
pocti: uesnit 137 (Cs 137) — ans u3smepeHus IUIOTHOCTH M aMEPHLIMIH
241-6epunnuit (Am 241-Be) — 051 u3MepeHHs BIOKHOCTH.

OnHaxko Hapsjly C BHICOKOH TOYHOCTBIO M CTaOMJIbHOCTBIO B
paboTe MpH NMPUMEHEHHUH PAIHOM30TOIHEIX PUGOPOB CAEPKUBAIOUIMMH
dakTOopaMy ABJIAIOTCA 06s3aTebHOE Npe/BapuUTeNbHOE OypeHue
CKBXKHH UL NTOCTIETYIOIIErO 30HAHPOBAHHA H yK/1a[Ka B HUX 00CaJHBIX
Tpy0, a TaK)Ke HEBO3MOXKHOCTL BBINOJIHEHUA H3MepeHui Ha nTyGuHax
HHXKE YPOBHSA I'PYHTOBBIX BOJ.

ITo pesynsmamam nonegvix uchsimanuii Ha yyacmeax 6onom
npu npoekmuposanuu Hacsineii ¢ gsicomoti 00 3 M Ha mopPanvix
Gonomax 2nybunoii He 6onee 6-8 M, Koz0a pacuémuas Hazpy3Ka Ha
ocHogaHue Hacvinu He npessiumaem 0,055 MIla 6e3 yuema
636U UGAHUA, OUEHKY NPOYHOCMU C1abbIX ZPYRNMOE donycKaemcs
eecmu yKPynHEHHO HA OCHO6€E UX MUNU3AKUN NO NPOYHOCMU.

Cnenyet pa3nvuarh TPH CTPOUTENBHBIX THNA 60IOTHBIX TPYHTOB
10 TIPOYHOCTH!

| — rpyHTBIL. KOTOpble 061aJalOT AOCTATOYHON NMPOYHOCTHIO B
NPUPOJHOM COCTOSHHMH M IPH Nepefaye Ha HUX HAarpy3KH OT HAChINH
yKa3aHHBIX BbIILE MapPaMEeTPOB, MOTYT TOJBKO CXKHUMATHCS HE3aBUCHMO
OT CKOPOCTH Tiepe/iadl Harpys3KH;

2 — rpyHTH, He ofJiafalomue B MPUPOSHOM COCTOAHHH
AOCTaTO4YHOM MPOYHOCTEIO, BCIIEACTBHE YEro NmpH ObicTpoii nmepenaye
Ha HAX HAarpy3KH OT HAaCbill¥ OHH BBIJABIHBAIOTCS, NPH MEUICHHOH
nepefade Harpy3KHd OHH YCNEBAIOT YIUIOTHUTBCH WU YNPOUYHHUTHCA
HACTOJIbKO, YTO HE BBIAABIHBAIOTCA, 2 CKUMAIOTCS;

3 —rpyHTBI, KOTOpPLIC NPH IIEpeAaye Ha HUX yKa3aHHOH Harpy3Ku
B 1K0OOM Cliydae BBIJABIHBAIOTCA M3-3a HEJOCTATOYHOHN MPOYHOCTH B
NIPUPOJHOM COCTOSHHM M HEJOCTATOYHOMH yNpPOYHAEMOCTH NpPH
YIUIOTHEHHUH.

CrpourenbHblft TUIT GOJOTHOTO IPYHTa MO MPOYHOCTH MOXHO
YCTAHOBHTB CJIEAYIOLIUM 06pasoM:

1. ITo OCHOBHBIM NOKA3aTeNSM COCTaBa M COCTOSHUA, UCTIOJB3YS
JaHHbIE KNaCCH(HUKALHOHHBIX TabHIL,
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2. Ilo BeqHYMHE CONPOTHBIAEMOCTH CABHIY, YCTaHaBIHBAEMOi
IyTeM HCIBITaHHH C ITOMOLIBIO KPBUIBYATKH B YCJIOBHAX NPHPOIHOro
saneranns (cm. Tabn. B3-B5).

Ta6auua b.3

OnpeneneHne CTPOUTENBHOTO TUIIA TOPQAHBIX IPYHTOB

PasHosunHOCTE [Ipuponnas CreneHs pasnoxesns I
rpyHTa BIaXHOCTb, % (BOJIOKHHCTOCTH), %
<25(>75)| 25-40 |>40(<60)
(75-60)
OcyuieHHbI# <300 1 1 1
ManoBnaxHsIit 300-600 1 1,2¥ 1,2%+*
CpenHeil BIaXXHOCTH 600-900 1 2 2
OueHb BIaXHBIA 900-1200 1 2 2
H36srTouHO >1200 1-2 2 3
BJIKHBIA

*K 1 Tunmy cnegyet oTHOCHTS TOpd npu BiaskHocT Meree 500%.
**K 1 Tuny ciaemyeT oTHOCHTB Topd cpeaneii 3ompHOCTH (5-20%) ¢
BIIAXKHOCTEIO MeHee 400%.

Ta6nuua b.4
OnpeneneHue CTPOUTENLHOTO THIIA CAMPOIIEIEBbIX PYHTOB

PasHoBunHOCTB Tpuponnas BnaxHOCTb IpyHTa, % | CTpOUTEILHBIA
TPyHTa OpraHH4YeCcKOro | OpraHOMHHepalb- THI IPyHTa
HOTO
MarnosnaxHbiit <350 <150 1,2*
CpenHeit B1aXXHOCTH 350-600 150-400 2
CHJIBHO BIAXHBIH 600-1200 400-900 2,3*%*
H36bITOYHO BaXKHBIA > 1200 > 900 3

* Jlna yToYHEeHUs THIIA HEOOXOMMMBI JJabopaTOpHBIE MCIBITAHUA Ha

CABHI 1 KOMIIPECCHIO!:

K | TMy OTHOCHTH opraﬂuqecxuu canporenb mpy W < 200% u
opraHoMHHepatbHbIi NpA W __ < 50%;
** K 3 THIly OTHOCHTb OpraHHYeCKHii Canponess npu W, >1000% 1
OpraHoMHMHepanbHeIA pu W _ >5 50%.
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Tab6nuna b. 5
OnpenesieHUe CTPOUTETBHOrO THNA GOOTHOIrO Mepresis

Pa3HoBMIHOCTDL pyHTa ITpupoanas CTpouTenbHbLi THIT
BIIXKHOCTD, % rpyHTa

MauoBaKHbIH <70 1,2*

CpenHeli BNaXXHOCTH 70-150 2

OueHb BII@XHBIH >150 3

*K 1-my Tummy otHocuTcs 6onoTHbIH Meprens npy W < 60%.
np

Ta6nuua b.6
OrnpenesieHHe CTPOUTETBHOTO THIIa2 GOI0THOrO rPyHTa 1o
pe3ynbTaTaM WCTBITAaHHH KPbLTBYaTKOM

,rCOnpomnnxemocm cABUTY Bun 6010THBIX IPYHTOB
10 kpeibsatke, MIT TOpG canpornens, Wi, Meprejb
>0,02 1 1
0,02-0,01 1,2% 2
0,01-0,003 2 2,3%*
<0,003 3 3

* K 1 Ty oTHocuTs 60N0THBIN rpyHT Npy /{<25%.
** J11a yTOUHEeHH THNa FpyHTa HeoOXOAMMEI JIabOPaTOpPHBIE HCTILITAHUS
Ha KOMIPECCHIO U CIBUL.

Jlabopamopnuie uccnedosanus cnabvix 2pyHmos.
Onpeoenenue noxazamenes Mexanuiyeckux ceoticme cnaduix 2pyHmos

Crnabble rpyHTBI HCTBITHIBAIOT HA KOMNPECCHIO H KOHCOJIH-
AANHI0 B IPUOOpAx, HCTIONb3YEMBbIX U1 MCMbITaHHI OOLIYHBIX FIPYHTOB
¢ pabouuM KOJIBLIOM AHaMETPOM 7 CM U BBICOTO#H 2 CM. JLst MCTIbITaHHUi
MOryT OBITh MCIOJb30BAHBI TaK)Ke KOMIpPECCHOHHbIE NPUOOPHI C
MakCHMatbHOM mnomaaeio 60 cM2, BEICOTOM 2,5 ¢M, © IBYMSst MECCYpaMu
Ha [ITaMIIe, He TPeOYIOUIMMH NIepecTaHOBKK Hyss. TTpuGops! OMKHB
ObITE OTTApHPOBAHB! J0 UCTILITAHHH.

CxumaeMocts 00pa3noB c;1abbIX rPYHTOB OMpelesiorT NpH
HEHapYUICHHOR CTPYKTYpe ¢ MPUHATHEM Mep, UCKIIOHAKOUMX
noacyluBaxue obpasua B nporecce omneiTa (HarpHMep, 1Mo BOIO#).
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I(o.zunpeccuonnbze ucnoimarul

Xo0 onpedenenus. Ilepen oNbITOM 3aMEPAIOT LUTAHTCHIMPKYJIEM
JHaMeTp U BBICOTY KOJIbLIA ¢ TOYHOCTBIO 10 0,1 MM U B3BELIMBAIOT €ro
Ha TEXHHUYECKHX Becax ¢ TouHocThIo 10 0,01 .

MOHOMHT rpyHTa OYHLIAIOT OT fTapavHAa ¥ MOACOXIIETO BEPXHETO
cJIos.

KonpLio ycTaHaBIMBAIOT PEXKYLUMM KpaeM Ha BBIPOBHEHHYIO
TMOBEPXHOCTL MOHOJNNTA (MJIH CTEHKY BBIpabOTKH), MEMJIEHHO
BAABJMBAIOT B IPYHT (W1 TOpGOB ¢ HEGOMBIIMM NOBOPOTOM KOJIBLIA) H
CpEe3aloT rPYHT M0 HapY>KHOMY IHameTpy Konbua. I1pu arom Heobxonumo
CJIeUTh, YTOOBI KOJIBLIO MOrpy»anioch BEPTHKaNbHO, 6€3 MepeKocoB,
KOTOpblE MOTYT BbI3BaTh HapylIEHHE CTPYKTYphl FPYHTa M HCKa3HTb
BEJIMYMHY ero miotHocTH. Crnenyer obpatute ocoboe BHUMaHHE Ha
Ka4eCcTBO BBIPE3KH o0pa3lia, Tak Kak OT €€ TLHATEbHOCTH 3aBHCHT
TOYHOCTb OnpeesnieHus Aedopmanuii rpyHTa. C 3TOH LiesThIO B IpoLecce
BBIPE3KH ¥ NOLATOTOBKH 06pasiia k HCIBITAHHIO HEOOXOMMO CIICHTS,
4TOOBI IPYHT HE BBHIKPALIHBAJICA, a TAKKe YTOOBI 06pa3el BIJIOTHYIO
npwierai K CTeHKaM kofblia. [Ipy HapyIeHnH eCTeCTBEHHO#H CTPYKTY b
obpasewy 6pakyercs. ITocne 3anosiHeHHsA KOJbLA 'PYHTOB Ha HETo
YCTaHaBJIMBAIOT HACaJKy H BIABIMBAIOT B IPYHT C NPEBBIIIEHUEM Ha
3-4 MM. 3aTeM HacaaKy CHHMAIOT H OCTOPOXXHO Cp€3aloT IPYHT B
YPOBEHB C KpasiMH Kojbla. [To1 KOMBIIOM 'PYHT MOAPE3AIOT Ha KOHYC H
OTZENAIOT KOJIBLIO C TPYHTOM OT MOHOJMTA (WM TPYHTOBOIO MacCHBa).
B ciyyae MATKOIUTACTHYHBIX TPYHTOB KOJBLO C TPYHTOM OTAEINAIOT OT
MOHOJIUTA CTaJIbHOM ynpyro# Tyro HaTaHyToH nmpoBonokoii. O6paser
KJaAyT Ha CTEKIAHHYIO INIACTHHY M 3a4HUIAIOT FPYHT BPOBEHb C
KOJIBLOM. KosTbII0 € FPYHTOM B3BELIUMBAIOT C TOUHOCTHIO 10 0,01 1.

TIpu ¥cnbITaHUAX MPH ABYXCTOPOHHEH (UIBTPaLMK BEPXHUIH 1
HWKHHH TOpLBl 06pa3ua rpyHTa MOKPBIBAIOT BA&XKHBIMU KPY)KKaMH
¢bunbTpoBanbHOi OyMaru, BbIpE3aHHbIMH CTPOTO MO BHYTPEHHEMY
AvameTpy Koibua. Ilpu nMpoBeAeHHH OMBITa MPH OAHOCTOPOHHEH
¢unbTpalMK BoAbl U3 o0pa3na HIKHHHA KPY>KOK (HIBTPOBanbHOM
6yMary 3aMeHsIOT Pe3HHOBOMH npokiaakoi. KonbLo ¢ 06pa3uom crasst
Ha JHuLe npubopa, OAOMETP COOHPAIOT M YCTaHABIMBAIOT MO/ pamy
npubopa. Jlanee ycTaHaBNHBAIOT MHAUKATOPb! Ha HyeBo# oTcyeT. [1pu
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I0Ka3aHHAX, OTJIMYHBIX OT HyJA, HX 3alMCBIBAIOT B XYypHasie Kak
HayaibHble. OTHOBPEMEHHO U3 IPYHTa MOHOJIMTA, HEMOCPEACTBEHHO
npuieramoiero k obpasiy, orbuparoT Tpu npobsl UM ONpeaeeHus
BIOKHOCTH M IUIOTHOCTH YaCTHII TPYHTa.

ITpu ucneiTanny 0Opasua rpyHTa B BOQHOM OKPYXXEHHH CJIEXYeT
rocje NPUIIOKEHHS NMEePBOH CTYNEHH Harpy3kH HI)KHIOIO 4acTb
ozoMeTpa mpHOOpa ¢ NOMOIUBIO OIOPETKH 3aNonHUTh Bomoi. Jlas
ylaleHHs BO3IyXa U3 pubopa BTopoe GOKOBOE OTBEPCTHE I0JDKHO ObITH
OTKPBITO O NOsABIAEHHUA B HEM BoAbl. Boja AO/MKHA MOSBUTHCA B
OTBEPCTHAX BEPXHEro LITaMIia. YPOBEHb BOABI B GIOpeTke ycTaHaB-
NHBAIOT [0 BEPXHEH rpaHH pabouero Koiblia M MOANEPKHUBAIOT HA
NPOTLKEHUH BCETo OMBITA.

Ipu npenBapHTENEHOM HACBIIEHHHM I'PyHTa BOAO#H mpubop c
06pa3toM CTaBAT MOA paMy W OINYCKAlOT BHHT appeTHpa Tak, 4To0sl
rpyHT He HabyXaJsl MM JIOBOAAT appeTUpPHOE KOJbLO npubopa 10
COTIPUKOCHOBEHHMA C BEPXHUM 1uTamnoM. Ecnu uuaukaTops! nokasanu
HabyxaHue 06pasiia, To appeTHpOM BO3BPALLAIOT [IOKA3aHHA HHAWKATOpa
Ha HayaneHbid oTcyeT. Hackimare ofpasel] HeOOXOAMMO rpyHTOBOWH
BOJIOH, B35TO} M3 MecTa 0T60pa 06pa3LIoB, FPYHTOBOM BHITSIKKOM WITH
JAUCTH/UIMPOBaHHON Bomoi. [Tpu HebonbLol MUHEpanH3alMH MOXHO
T0B30BAThCSt BOAONPOBOAHON BOIOH.

Janee K rpyHTY MpUKIaBIBAIOT HAarpy3ky BO3pacTarOMIMMH
cTyneHsMH. [{ns oOpa3uoB MIMHUCTBIX TPYHTOB TEKY4Y€IUIaCTHYHOM
KOHCHCTEHLIMH M canpornenel peKoMeHAYIOTCS CIELYOLHE CTYNEHH
Harpysok: 0,002; 0,003; 0,005; 0,01; 0,02; 0,03; 0,05; 0,075; 0,10; 0,15;
0,2 MI1a (0,02; 0,03; 0,05; 0,1; 0,2; 0,3; 0,5; 0,75; 1,0; 1,5; 2 xrc/cm?) 1
Jfaee 10 33aHHOM MaKCHUMAIBHOM Harpy3ku. [lna 0OpasiioB MIMHHCTHIX
TPYHTOB MSTKOTUIACTHYHON KOHCHCTEHLMM M TOP(OB peKOMEHIyHoTCs
caenyroLume cTynienu Harpysok: 0,01; 0,02; 0,03; 0,05; 0,075; 0,10; 0,20 MIla
(0,1, 0,2; 0,3; 0,5; 0,75; 1; 2 krc/cM?) U T.A.

BenuuuHa rpy3a, KOTOpy10 HE0OXOOMMO NPHIIOKHTH K NOABECKE
pbluara KOMIIPECCHOHHOTO pHOOpa, onpesensercs 1o popmyne

c-F
P:(? “a, (Bl)
Tlle G — 3aaBaeMas CTYIeHb Harpy3kH (HOPManbHOE HanpshKeHHe) Ha
ofpasew rpysTa, MIla (krc/cm?);
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F — muomaae nonepeyHoro ceueHus obpasua, cM2;
a — BEC paMbl H NMOPIIHS OXOMETPA C MAPHKOM, KT;
N ~ mepenaro4Hoe YHUCII0 CHCTEMBI PBIYAroB.

Kaxzmyro cTyneHb BBIAEPXKMBAIOT JO YCJIOBHOM CTaOWIH3alHy
nedopmaumu 06pasua. ITpu BbicoTe oGpasiia h 1 ABycTopoHHeH QHTbTpaIH
BOJIbl MIHTEHCHBHOCTb OCA/IKH, PUHHMaEMYIO 33 YCIIOBHYHO CTabHITH3ALIHIO,
BBIMMCTAOT 10 dopmyne v_, = 0,001 h, mm/cyt. Ecin 1penupoBanme
OIHOCTOPOHHEE, TO ClIEyeT nonb3oparscs hopMynoi v__ = 0,002 h mm/cyr.
B zaBBcHMOCTH OT BUZa rPYHTa H YCIOBUIA OIBITA YKa3aHHBIH KPHTEpHI
MoxxeT OBbITh M3MeHEH. Ho Bo Beex cydasx NMpHHMMaeMast 32 3aBEpIICHHe
JedopMali IpyHTa HHTEHCUBHOCTb OTHOCHTENIBHOM OCAaIKH He JOJDKHA
TnipeBblilath g cyneceit — 0,003 1/cyt, mns neckos — 0,002 I/cyT u pia
cyrmuHkoB ¥ s — 0,001 I/cyT.

ITpu 6onpmyx ocaakax obpasiia, NPUBOAAIIUX K CHJIBHOMY
ONYCKaHHIO pblyara Mpecca, ClieyeT BbIPaRHUBATH PhIYAsKHYIO CHCTEMY
HOCJIe 3aBepUICHUS OCaIKH OT KaXKIOH CTYTEeHH Harpy3kH, OpaTh HOBBIiA
HyNeBO# OTUYET MO HHAHMKATOpaM, Nocie YEro NpHKIaAbIBaTh CACHYIO-
LIYIO CTyNEeHb Harpy3KH.

Onomertp ¢ 06pa3LoM HeoOXOAUMO 3aLIHIIATh OT COTPACEHUH H
TEMIEePaTypPHLIX KoreOaHui.

[Tocste nocTrKeHHs YCIOBHOM cTabHnn3aimu obpasiia rpyHTa ot
Haubonbluel Harpy3Kkd yIamsioT Boxy (ecnd obpasel HAXOAUTCS MOJ
BOJIOM) M CHUMAIOT Harpy3Ky ¢ pel4askHoi cucteMsl. Janee pazbupator
ONOMETp, U3BIEKAIOT paboyee KOABHO ¢ 0Opa3’yOM, CHHMAIOT
dueTparmonHyo Symary, yaansioT cyxoi GQUIETpOBaNbHOI Gymaroi
BJary ¢ TOpuor o0pasua M B3BEIIMBAIOT €ro C YKa3aHHO# BblLre
TOYHOCTBIO. 3aTteM o0pa3el] BbICYIIHBAIOT B TEPMOCTATE JUIA OTpee-
JICHWs KOHEYHOH BIOXXHOCTH. 3ce AaHHbIE M3MEPEHUH U B3BECLIMBAHUH
3aMMCHIBAIOT B XKypHall.

[Tocne oneita onpeaendaoT o6bem 0OpasLa, Uid Yero miowaib
FIONIEPEYHOTO CevyeHHs o6pa3lia YMHOMXKAIOT Ha €ro KOHEYHYIO BBICOTY,
PaBHYIO pPa3sHOCTH MexAy HadajibHOH BBICOTOM oOpa3ua (BeicoTa
pabouero kombna) u ero ocagkoi. OnpeaensOT NAOTHOCTh H
k03¢ ¢HUMeHT HoprcTocTH 06pa3ua go u nociie onbita. Popma 3anucu
HaOMoAeHH# NP KOMIIPECCHOHHBIX HCILITAHUAX NPUBEACHA HIDKE.
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Obpabomxa pezynvmamos. Jlepopmauunio ob6pasua rpyHra
onpejensioT MoJ KaXIOoH CTYNEHbIO Harpy3KH, BBIIEPKAHHOH 1O
ycnoBHO#H cTabum3anmu nedopMalliH, BEIMATAs HAYATBHbIE TOKA3aHHA
MHAMKATOPOB M3 IOKa3aHWH NpH Harpyske. M3 obme#t nedopmarimu
ofpasiia BEIYHTAIOT 3Ha4eHHUs COGCTBEHHOM AeopMaLiiy ONOMETpa U
KPYXKH QHIBTPOBanbHOH OyMaru, KOTOpble OMpeReasioTCs IO
TapUpOBOYHON KPHBOH, M MONy4aloT JeHCTBHUTE/IbHbIE AeOopManiH
obpasua (Ah). 3aTeM BBIYHCIIAIOT OTHOCHTENBHBIE AeopMaliy obpasiia
rpyHTa no gopmyse: A

A=—o, (b.2)

rie h —HayaneHas BeICOTA OGpasLia.
ITo BBIYMCIIEHHBIM 3HAYEHHAM OTHOCHTENBHOMN AedopMauun

CTPOAT KOMIIPECCHOHHYIO KPHBYIO BH/Ja Ki=f(Pi).

ZKypnai KoMOpecCHOHHbIX HCHLITARMI
O6bexr
Mecro orbopa o6pazua
[Ipoba Ne
HaumeHoBaHue BRIpabOTKH
I'ry6uHa ot6opa

Hcxonubie JaHHBIE JJIS PACYETOB
Bricota konbua h,
Ilnowaas xonpua F
O6nveM konbiia V
Macca konbua g
Macca rpyHTa no onbita g,
Macca rpyHTa nocsie onbita q,
TnotHoCTH rpYHTA P
Bnaxkroctb rpyHTa no oneita W
BnaxHocTs rpyHTa nocne oneita W
KoadhdbuumeHT nopucTocTH A0 ONBITA, PACCUATAHHBIH
110 BJI&YKHOCTH €

Hau B

To xe, nocie oneita €,

R.BJT.
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IMpyn ucneiTaHusx cabbIX, MPAKTHYECKH NMONHOCTHIO BOMOHa-
CBIILEHHBIX TPYHTOB MOXET MPOHCXOAMTh BbIJABIHBAHKE I'PyHTa B
3a30psl B mpubope. [TokasaHusa Meccyp MOTYT OKa3aTbCsl MCKAXKEHHBIMH.
B 3ToM ciiyyae peKOMEHIYeTCs YTOYHATH BEIHUHHY Ae(opMaLuu
COKaTHsA 110 U3MEHEHUIO BIaKHOCTH FPYHTa B IpolLiecce HcnbiTaHus. C
3TOH UeNBI0 MOC/e 3aBEPLICHHS ONBITa U ONpelesieHHs KOHEYHBIX
3HayeHHil BJIAXKHOCTH M IUIOTHOCTH T'PYHTa BHOCST MONPABKH B
KOMIPECCHOHHYIO KPHBYIO. BBIMHCIIAIOT BEJIMUUHBI:

1) g, .. — ¥03pdUUHEHT NOPUCTOCTH 06pasua B KOHEYHOM
COCTOSHHH YIUIOTHEHHS:

Eoman, = 2 (140,01 W,,,) 1, (5.3)
P

KOH.8]1.
w

rae P — MIOTHOCTb YaCTHIL TPYHTA;
2) €, .. — K03hdHIHEHT NOPHCTOCTH IPYHTa B HA4aJIbHOM
COCTOSIHHH (/10 OTIBITA); ONPEAEIIAETC s, UCTIONB3YS TY )K€ 3aBUCHMOCTS
€ MOICTAHOBKOH BMECTO KOHEUHAIX 3HAYEHUH — HauallbHbIE;
3) Ag,  ~ usmeHeHue ko3(druMeHTa IOPUCTOCTH TPYHTa [Uid
KaXJ0# CTYIIEHH Harpy3KH NO NOKAa3aHUIO Meccyp:

AhMCC
Aty = _h—(1+8°)’ (B. 4)

o
rae Ah - xoHedHas aedopmauus o6pasua NOA AAHHOH HArpPy3KoH,
¢uxcupyercs 110 Meccypam; €, — HadanbHbIA ko3pduUMeEHT nopuc-
TOCTH;
€. — KO3QQHUHEHT NOPUCTOCTH /15 KOKAOH CTYTIEHH Harpy3KH:
€. =8 At . (b.5)

BenuyuHel A M €, ONPEAeNsrOT, HAYMHAS C KOHEUHbIX
3Ha4yeHHH, COOTBETCTBYIOLIMX NOCNeIHelH HarpysKe.

VY TOuHEeHHEe KOMIIPECCHOHHOM KPUBOH 3aKUTIOYAETCA BO BBEIECHHH
B BBIYMCIICHHBIC [0 MMOKa3aHUAM MECCYp BeNMYHHBI Ag W €
TIOTIPaBKH, MOy4aeMOH 1O pe3y/IbTaTaM KOHTPOJIBHOIO OTIpe/IesIeH s
KOHEYHO} BJIaKHOCTH IPyHTA.

TMornpasouHsIit KO3(QHHLUHEHT PacCUUTHIBACTCS 1O GopMye:
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e ’ (b.6)
rae € — KOHEYHBIH KO3((HIMEHT NOPHCTOCTH, PACCUHTAHHBIH 1O
BIAKHOCTH;
€ umee. — TO XK€, MO Nedopmaty (1o Meccype).

Ecnu 1,05<a<0,95, To HeoOxonuMo 3HaueHHs aedopMauyu
obpasia Ha pa3H4HbIe MOMEHTHI BpDEMEHH H IIPH Pa3IMYHBIX CTYMEHAX
HAarpy3oK, yCTaHOBJIEHHBIE MO 1OKa3aHHAM MECCYP, YTOYHHTH IO
dopmyne Ah, = Ah,_-a.

Hna onpedenenun cmpykmypHoii npOYHOCIU 2PYHMA HA CoHCamue
KpHBYIO 7\.I=f(Pi) nepectpauBaroT B Bue g, = f(1gP ). Onpeaensior Touky
neperufa A ykasaHHO#H 3aBucuMOCTH. Uepe3 3Ty TOYKY NMpPOBOASAT
KacareNbHYI0 AB 1 ropusoHTanbsHyIo MHHUIO AJ], 3aTeM GuccekTpHcy
AM yrna BAJI. TIpsamonunelisbiii y4acTOK KOMIIPECCHOHHON KpUBOH
SKCTPAMOMPYIOT A0 MepecedeHus ¢ 6uccekTpucol AM U nomy4aror
Touky N; 3HadeHue P, cooTBercTBylomee Touke N, NPUHHMAIOT 3a
CTPYKTYPHY!O IIPOYHOCTb I'PYHTAa Ha CKaTHe.

Kouconuoayuonuvie ucnoimanusn

HcnbrtaHns Ha KOHCOJMIALMIO NPOBOASAT Ha TeX ke npubopax,
470 ¥ Ha KomipeccHio. [Toaroroeka npu6opoB H 06pa3LIoB aHAJIOrM4YHA
TOATOTOBKE K KOMIPECCHOHHbIM HCIIBITAHHAM.

Hcnbitanus Ha KOHCOJMZALMIO MOTYT OBITH BBINOJNHEHB! TIPH
OIHHAKOBOM ITyTH (PUJIBTPALIFH Ha HECKOJIBKMX MICHTHYHBIX 0bpasiiax,
Ha ofpasuax-6Mu3HeLiaX MpH Pas3lHM4HBIX MyTAX QUIBTPALMH WIH C
pasiHYHBIMHM pasMepaMu pabouux Kosel (IPH 3TOM OTHOLIEHHE
IMaMETPAa K €ro BLICOTE JO/DKHO COXPAHATHCS NOCTOSHHBIM).

KoHCONMMIauMOHHBIE HCIIBITAHMS BBIUIOIHAIOTCS B MOMHOM MIH
COKpalleHHOM 06beMax. TIpy HCIIBITaHUAX B IIOJTHOM 06beMe JIOMKHBI
OBITh NOJTYYEHBI HIECTh-BOCEMb KOHCOMIALHOHHbIX KPUBBIX: JUT TPEX-
YeThIpEX HArpy3ok H JAByX myTeit ¢muistpauuu. Ilpu cokpaiieHHsix
WCTIBITAHMAX OrPaHHYHBAIOTCA TOJYYSHHEM KOHCOJIMAALHMOHHBIX
KPHBBIX [UI1 ONHOM Harpy3ku (3aJaHHOM) U ABYX myTel QUiIbTpaLuH.
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Xo0 onpedenenus. Kaxaplii U3 NOATOTOBNEHHBIX 00pa3ioB
Harpy KatoT 3aJaHHOM CTYTIEHbIO HarPy3KH M BeIYT 3aMepbl AeopMaLiy
MO UHIMKATOpaM depe3 OMNpenesIEHHBIE NPOMEXYTKM BPEMEHH HIIH
TONB3YIOTCSE ABTOMATH4E CKOH 3aIIUCHIO.

PekOMEHIyeMBle HHTEpPBaJbl MexXAy orcuéramu: 5; 10; 30 cek.,
1; 2; 3; 5; 10; 15; 30 mun, 1; 2; 4 4 u nanee 3 pasa B cytku. JlaHHsie
Habnonenuil 3aHocAT B xkypHaia. ONHOBPEMEHHO pe3yabTaThi
UCTBbITaHuUit HaHOCAT Ha rpaduk B Bue A=f(lgt). Mcnbitanue cuntaerca
3aKOHYEHHBIM TIPH JOCTIKEHHH MHTEHCHBHOCTH Jedopmarmu o6pasya,
NPHHATOH 32 YCIOBHYIO CTabHIH3aLHIo JedopMaLiH.

Jis coxpamieHHs BPEMEHH HUCTIBITAaHUA ONBIT MOXXET OBITh
3aKOHYEH, KOTAa 3KCMEepUMEHTanbHble TOUuKW kpupoii A=f(Igt),
TOCTPOESHHBIE B MOMyNorapupMU4ecKoii 3aBUCHMOCTH, YKITaAbIBAIOTCS
Ha npamy1o. Jlajiee yka3aHHYIO MPAMYIO SKCTPANONUPYIOT 0 TeX Nop,
NOKa MHTEHCHBHOCTB NieopMaLiiu He bynet menee 0,02 mm/cyT. Ocanxy,
COOTBETCTBYIOILYI0O MOMEHTY JOCTHXEHUS OTOH WHTEHCHBHOCTH,
NPUHUMAIOT 3a KOHEYHYI0. BpeMs JOCTM)XEeHHS WHTEHCHBHOCTH
0,02 MM/CYT MOXKeT GBITE OTIPEIENIEHO He TONBKO rpadMYeCKUM IyTeM,

HO ¥ PacCUMTaHO 10 hopMyrie
t= 0,43-m-h,
0,02 (®.7)

rae 0,43 — xo3dpdunmeHT nepexoia oT AECATHUHOrO Jiorapudma K
HaTypaJbHOMY;
m — KOHCOTMAALMOHHBIH MapaMeTp;
h, — HayanbHas BbicoTa 06pasua;
0,02 — 3anaHHas HHTCHCHBHOCTB OCAJKH.
Hcnbiranne cuuTaeTcs 3aKOHYEHHBIM:
- €CJIH IKCIIEPUMEHTAIBHBIE TOUKH YCTOHYHBOCTH YKAQ/IBIBAIOTCS
Ha NPAMYIO B NONYOrapupMHYECKOM MacLiTabe, YTO CBUAETENLCTBYET
0 BBIXOJIE MPOIIecCa KOHCOINAALMY Ha CTAIMIO KOHCONUALHH 00beM-
HOI Mnon3y4ecTH;
- TIPH DOCTHXKCHHH YCIOBHOH crabuiamusaumu aedopmauus
obpasua.
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3a xpuTepHii ycnoBHON cTabunusauuMH aedopMauun rpyHTa
MOXHO npuHuMaTh 0,01MM 3a BpeMa: 1 ITHHACTBIX TPYHTOB — 16 4,
TOpOAHBIX — 24 4.

Tlocne oxonuanMs SKCNEPHMEHTa pasrpy3Ky npubopa ciegyer
BBITIONIHATE TaK XK€, KAK NIPH KOMITIPECCHOHHBIX HCTIBITAHUAX.

B cayuasx, npeaycMOTPEHHBIX MPOrpaMMOH, AOmycKaeTcs
TOBTOPHOE MCIIBITAaHHE 0Opa3uia FPyHTa NpH CleRyIoleld pacyeTHOR
Harpyske.

Mo nomy4eHHBIM JaHHBIM A H t CIIeyeT IIOCTPOMTH (€CJH 3TO HE
6bUT0 CAI€IaHO B NIPOLECCe OMBITa) KPUBYIO KOHCOMMAALIMH Bruaa A=f(lgt)
H ONpedeNHuTh KOJHYECTBO XapakTepPHBIX YYacTKOB Ha
KOHCONTMALMOHHOH KPHBO# 1O reoMeTpu4ecKoMy mpH3HaKy. Eciu
HCTIbITAHKE TIPOBOJMIIOCH HA ABYX MISHTHYHBIX 00pa3Liax ¢ pa3sHbIMH
YCTIOBHAMH JIpEeHNPOBaHHA (HIH Ha obpasuax pa3sIHuHOH BBICOTHI), TO
CTpOsTCA IBE KOHCONUIAIMOHHEIe kpuBble A=f(1gt) Ha onnoM rpaduxe.
Bo3MoxHBIH BHA KOHCONMAALHOHHBIX KPHBBIX [IUIS Pa3IMYHBIX
PasHOBUAHOCTEH IPYHTOB AaH Ha pHc. Bb.1.

tge te tae tn 1T

;n g7
Puc. B. 1. BosmosicHbie eapuarmst covemanun 3manoe
KoHconudayuu 0/IA PaziuiHsIX ZPYHMOE U Yc106uit ux paboms: 6
KOHCmpYKyuu
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Ecau KoHCONMUIauus rpyHTa POXOOMT B YETHIPE 3Tana, TO NepBble
NpaKTHYECKU NPAMONUHEHHbIE YHaCTKH MAYT Napauie/IbHO, 3aTEM JBa
KPHBOJAHHEHHBIX YH4aCTKa YKa3aHHBIX BbIIE KPHBBIX KOHCOMHAAUMH [UTs
pasHbIX myTeil GUABTPALMH BOBI M3 00pa3Lia pacXouaTcs. ITH y4acTKu
OTHOCATCS K TIEPBHYHON M BTOPHYHOI (HIBTPALMOHHOM KOHCOMUAALINY,
HO TaK KaK CKOPOCTb MEPBUYHOHN GHMIBTPALMOHHONW KOHCONMIAUMK
Gonble, YyeM BTOPUHHO#, TO OHW MMEIOT pa3HbIH HAKJIOH K OCH BPEMEHH.,
Mo sTOMy npu3sHaKy OHH OJDKHBI ObITh pa3fiesieHbl. 3aTeM BBIACIAIOTCH
NEPBBIi U MOCACTHUH NPAMOIMHENHBIE YYaCTKH ITyTEM NPOBENCHHA
TIPSAMO# TMHMU MO GONbLIMHCTBY SKCIIEPHMEHTANBHBIX TOYEK (C y4eToM
TpeboBaHMit CTaTUCTHYECKOIH 06paboTKHU pe3ysTaToB).

Bo Bcex octanpHBIX cilydasX BO3MOXKHBIX COYETaHHH 5Tanos
KOHCOTHIAUMH Hauboiee TOYHO KPHUBOJIMHEHHBIH yuacTOK BbIIENAETCS
TAKOKE 110 pe3yJbTaTaM HCIIBITaHHA ABYX OOpa3ioB ¢ pa3HBIMU My TAMU
dunbTpaumu Boasl 13 06pasia, a NPAMOIUHEHHEIH — ITyTeM NpoReIeHus
APAMO#i TMHUM 110 GOJBIIHHCTBY SKCIIEPHMEHTAIbHbIX TOYEK.

IMo kpuBO# KOHCONMAAUMH clieflyeT HaWTU AedopMaiuio,
cootBeTcTBYIOLLYIO 100%-HOMY (PHILTPALIMOHHOMY YIUIOTHEHHIO TpH
3ajiaHHoOM Harpy3ke. [l 3Toro HeoGX0AMMO IIPOBECTH NPSIMYIO JIHHHIO
yepe3 KOHEeYHbIe 3HAYeHUA nedopMalLiik M KacaTesIbHYIO K KpyTo#t yacTd
KPMBOJIMHEHHOTr0 yuacTka. Touka nepece4eHHs MpAMOH U KacaTenbHoH
cootBetcTByeT 100%-HOMY (GUIBTPALIMOHHOMY YIUIOTHEHHIO I'DYHTA.
Coxarue (YIUIOTHEHHE BO BpeMEHH) 32 3TOH TOYKO# CIEAyeT OTHECTH K
9Tany KOHCONMHAauHH o6beMHol nomsydectu (puc. b. 2). Ha kpusoi
A=f(lgt) cnenyer HaliTh BenuyuHy JAe(OpMaLlH, COOTBETCTBYIOUIYIO
HyJIeBOMY (UIIBTPALMOHHOMY ckatHio®). Jljist 3TOro B HauabHOM YacTH
KpHBOW BBIOMpPAIOTCA ABE TOYKH C OTHOLIEHWEM BpemeHM 4:] H
omnpenenseTcs pasHOCTh UX OPAMHAT (OTHOCHTENBHBIX Aedopmanuii).
Otpe3ok, paBHBIH 3TOH Pa3HOCTH, OTIOXKEHHBIH Ha BEPXHEH TOUKOH,
OMpENENT NpUBEAEHHBIH Hynb (pHc. B. 3).

*)EC/H OTCYTCTBYET 3Tall A0QWIbTPALMOHHON KOHCOIMALMH,
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t t.
10 102 10} 104 108 10"(!‘) 107" Ig t.uun

0,01 AN
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N

0,02
\ Haupu1o xoHCONMAALHK
0.03 ~| oﬁ#muoﬁ 10.13y4€CTH

Puc. b. 2. I'pagpux 3aeucumocmu omnocumenvHoii dedpopmavuu
om lg epemenu ona onpedeneHun KOHCONUOAUUU 0GveMHOl
nonsyuecmu

Jna onpenenenns koddouiueHTa QUIBTPALIMOHHONH KOHCONH-
nauun (C ) norapudmuyeckum Metonom (o Teinopy) nns 3anaHHo#
Harpy3k# HeoOXoqMMO OTpenenuTs BpeMs, TpebyeMoe mis 50%-Horo
ymiotHeHus. {19 9TOro BBIYUCHAIOT AeOopManuio (OTHOCHTENBHYIO),
cOOTBETCTBYIOILYI0 50%-HOMY (PUIBTPaUMOHHOMY YIUIOTHEHHIO,
KOTOpast paBHa cpeHeMy apHpMeTHUeCKOMY MexX Iy AedopMaLHamMu,
COOTBETCTBYIOLIMMHU HyJ1€BOMY (MM HadanbHoMy) B 100%-HOMy
ynirotHenuio. Bpems, Tpebyemoe nns 50%-Horo ymioTHeHHs nog
3a/]aHHOMH Harpy3Koii, HaXO[AT rpadyecKky Mo KPUBOH KOHCONHIALMH
A=f(lgt) B cooTBeTcTBUM ¢ rpadukoM (cM. puc. B. 3).

Kosdduunent xonconunauuu C . PacCUHTHIBAETCH MO
dopmyne

2
Cu=50% =N_5:31—1: (B's)
50
fne N, - dakrop spemenu npu U= 50%, paeHeiit 0,197,
hq, ~— IMyTh QUIBTPALIMK BOIHI U3 o0pasia.
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KoHconupanvoHHsIH napamerp (m) onpenensercs Mo TAHreHCy
yrjla HakJIOHa MEXAY MpPSMOii, mapaniensHoi ocu abcuuce, u
NPSMOJHHEHHBIM OTPE3KaM KPHUBOH Ha y4acTKe KOHCOJHAAUHHU
[OJI3Y4ECTH.

0,04 N U,=50%

t=50% N

0,08 U,=10 Bt~

01 1 10 100 1000 . &t
2000
Macnrra rpaduxa cic;1yc1 IPHHUMATE JUI8 OTHOCHTCIbHOIT AcdopMauuu
(uo Beprikann) 0,01-10 mm.
Puc. B.3. I'pagpux o6pabomku Kpueou konconuoayuu
Nozapugpmuyeckum memooom

Ipu onpeneneHUN KOHCONMAALHOHHBIX ITApaMETPOB MpH
YIUIOTHEHHH [OJ PacyeTHOW Harpy3Koil Ha MOMEHT AOCTIDKEHHS TOH
wiH uHo# creneHn konconupanuu (U) no naGopaTopHBIM KpHBBIM
HCIIONB3YIOTCA cliefyoiye GopMynbl:

Nll

ty =—"-hy; (5.9)
cui
h n
Lui = tou Bﬂ ; (5. 10)
%
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ty=8,+b, hi; (6. 11)

tui
Ay =hy, +mig T;’ (b.12)

e N, — ko3¢ duImenT, onpeaenseMbli no Tabn. 3.4 wiu 3.5;

C,, — k03 dHIMEHT KOHCONMAALNH HA MOMEHT BpeMeHH (t)
AOCTIKEHMS CTeneHH KoHcomaauud Uy

h, — yTh QUILTPALMH CPEAHMI MEXKIY HA4YALHBIM U JOCTHTHYTHIM
Ha MOMEHT BPEMCHH { ;;

n — moka3sarejip KOHCOJMHAALHUH, OTNpe/eNnaeMbIii T0 BPEMEHH
HOCTHOKEHUA 3aJaHHOM CTEMEeHH KOHCONUAALMM ABYyX o6pa3iuoB ¢
PasNHYHBIMM Iy TAMH (rnsTparmy us popmyinst b.10 (wmm no puc. b.6);

a, b —0606uieHHbIE KOHCONMIALMOHHEBIE TAPAMETPBI, OTPaXKaKo-
1ie BIIHSHME COOTBETCTBEHHO BA3KOCTHBIX H (IIIBTPALIMOHHBIX CBOHCTB
TpyHTa, ONpeJesiseMble TaKkKe MO pe3yabTaTaM MCNbITaHHI Ha
KOHCOJTHAALHIO JABYX MAGHTHYHBIX 00pa3sLoOB ¢ Pa3sHBIMH NYTAMM
¢unsTpanmy. g Kaxaoro U3 HUX cocrasnderca ypasHenue (B. 11).
Tlo nByM ypaBHEHHMAM HAaXOAATCA JBA HEM3BECTHBIX A U b ..

}W, t,, — OTHOCHTE/IbHAA AedopMaLius, COOTBETCTBYOLIAA 3aBep-
WEHUIO (PHUIBTPALIMOHHON KOHCONHAALMM Ha MOMEHT & 3

m — KOHCOJIMJAIIMOHHBIH MapaMeTp Ha 3Tane KOHCOJIHAALUU
NOM3YHECTH.

Tapamerp P, ompeneniercs kak Harpyska, IpH KOTOpo# MpH
HCIBITAHUAX 00pa3loOB C Pa3sHBIMH YCIOBHAMH APEHHPOBAHHUA
nonywaercs BUO KpUBBIX A=f(lgt), aHaNOrH4YHBIH ABYM NMEPBBIM
rpadukam puc. B.1.

B KOMIpecCHOHHO-KOHCOMHIALHOHHBIX ONbITaX Heo0XomuMo
MOJENHPOBATh YCJIOBHSA OTKPBITON WM 3aKpHITOH cHCTeMBI (B
3aBUCMMOCTH OT P,). HcnibiTalus B YC/IOBHAX OTKPBITOM CHCTEMbI
npeaycMmotpenn aedcteyromgumMu 'OCTamu B KOHCTpyKuHEH
ogoMeTpoB. HcnblTaHus B YCIOBHUAX 3aKpbITOH CHCTEMBI
uenecoo6pasHee MPOBOAMTH B cTabuiaomerpax. Jnsg MaccoBBIX
HCTIBITAHUH JOITyCKaeTcs MPOBEJECHHE OMNBITA B KOMIIPECCHOHHOM
npubope. OHAKO MPH 3TOM CJIEAYET HUCMONB30BaTh CHECLHAIbHBIE

145



pEe3UHOBBIE MPOKIAAKH, MOMEIlaeMble Ha BEPXHIOI U HUXHIOK
MOBEPXHOCTH o6pasua.

Oco6o cneayer OTMETUTh HEOOXOAMMOCTh HCTIOIB30BaHHS Ui
BOJIOHACHIIIEHUS 06pa3LoB BOABI C MeCTa OTOOpA FPYHTA MIIH, B KpaiHeM
cly4ae, — MUCTHUIHpOBaHHOM Boabl. Ecin obpasen 6511 oTobpaH u3
CJ10s, PACIIONIOKEHHOTO HMXXE YPOBHS IPYHTOBBIX BOA, U (Miu)
BOIOHACHILIAJICS, TO A1 COXpaHEHN BJIary B poliecce onbita (nocne
NOSBJICHHS OTXKHMAeMOH BOABI U3 oOpaslia Ha BEpXHEM LUTaMIIE) B
npubop crnenyet noiauTh Boay. Ecan obpaszer oToGpaH U3 chos,
PAacrooXKEeHHOTO BhILIE YPOBHA IPYHTOBBIX BOJI, H HE BOIOHACKIILAJICH,
TO JJI5 COXPAHEHHs €ro BJard B NpoLecce OfbITa BEPXHUH wmITamn
npubopa clexyeT HaKPhITh BIAKHON TKaHBIO.

ConpoTHBIsIeMOCTh CABHIY cla0bIX FPyHTOB B jlabopaTtopuu
OLICHUBAETCA MyTeM HCHBITAHUSA B CTAHJAPTHHIX npubopax mpsMmoro
CIBHIa WIH TPEXOCHOTO CXKATHS.

OnpenensTe COMPOTHBALEMOCTh CNabbIX TPYHTOB CHBHIY B
na60paTop}m CJIEAYET 110 METOAHUKE «IVIOTHOCTH — BJIAXKHOCTHY, B
COOTBETCTBHHU C KOTOPOH COMPOTHMBIAEMOCTh CIBUFY NMPaKTHYECKH
MOTHOCTHIO BOJAOHACHIIIEHHOrO TPYHTa B 00lleM BHAE BBIpaXkaeTcs
thopmynoii

S, =ptgep, tc,, (b.13)
e P —NOJIHOE HOPMaJIbHOE JJaBleHHe Ha IUIoIa ke caBura, MIla
(xrc/cm?);
@, — yron BHYTPEHHEro TPeHMs (rpaf.), 3aBUCAILMH OT
IUTOTHOCTH — BJIQXXHOCTH IPYHTa B MOMEHT C/IBUra;
C,,— CUETUIEHHE, TAKXKe 3aBUCAIIEe OT IUIOTHOCTH — BIAKHOCTH
rpyHTa B MOMeHT capura, MITa (krc/cm?).
Ipu aTom
c=2 +c, (b. 14)
rae I —4acTb IOJIHOTO CLIETIEHMS, HMEIOINAs BOHO-KOIOU/IHYI0
NpHPONY;
€, — 4acTh MOJTHOTO CLETUIEHH, 00yC/IOBICHHAs HATMYHEM He-
BOCCTaHAB/IUBAIOUIHX CBSA3EIA.

3ana4a HCTIBITAHH# CBOANTCA K YCTaHOBJICHHUIO 3aBUCHMOCTH yIia
BHYTPEHHEro TPEHHS @, ¥ CLUEIUIEHHS € OT BJIAKHOCTH IPyHTa B 30HE
CIBHTa, YTO JOCTUrAETCs B pe3y/bTaTe CABUra MOJ HECKOJbKMMH (HE
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MeHee TPEX) HOpMalbHBIMH Harpy3kaMH HECKONbKHX 06pa3uos,
MMEIOIHX Pa3InYHYIO TUIOTHOCTb — BJIXKHOCTb.

Xo0 onpedenenus. BeiG¥paroT BeNM4MHbI HOPMAJIbHBIX HArPY30K,
MO KOTOPBIMH JOJDKEH MPOU3BOAUTHCA CIABMI, HCXOMS H3 CIICIYIOIHX
OCHOBHBIX YCJIOBHH: MHMHHUMaJIbHas Harpyska JO/DKHA ObITh TaKoi,
4T0OBI CONPOTHBIIIEMOCTh TPYHTA CABHTY HE OKa3anach GOJbIIE STOM
Harpy3KH; MakCHMaJlbHas Harpy3Kka He A0/KHA BbI3bIBaTh BAABIHBAHUA
ofpa3ua B 3a30pe caBuraemoro konsua. [Ipu Beibope HOpManbHBIX
Harpy3oK CJIIyeT YUHTBIBATh TakiKe BO3MOXKHYIO BEIHYMHY Hamps-
’XCHHH B IPyHTE B peaNibHBIX YCIoBHsX. MHTEpBat Mex Iy MUHWMaTbHOR
H MaKCHMAaJIbHOH HOpMa/IbHBIMM HArpy3KaMH JesaT nononaMm. Takum
00pa3oM NOTY4aroT TPH BEJTHUHHBI HOPMAJbHOM HAarpy3KH, IPH KOTOPBIX
npon3BoAAT cABH. ITox Kakoit U3 HOpMaNbEHBIX Harpy30K MPOM3BOAAT
CABHI, KaK IMPAaBHJIO, HE MEHee YeTHIpEX 06pa3yoB, UMEILUX
Pa3TMUHYIO BIAXKHOCTE. B pAne cnydaeB MOXKHO BBIMONHATH U NO [Ba
CIBATa HA OJHOM OOpa3iie Mo ABYMs Pa3IMUHBIMH HArPY3KaMH, YTO
N03BOJISIET COKPATHTbL KONHYECTBO 00pa3uoB. [ns sToro HavaibHas
BEICOTa 00pa3sua A0/DKHA ObITh He MeHee 2 CM.

Pa3nuuMs N0 BNaXHOCTH 0Opa3lLiOB B MOMEHT CABHIa MOXHO
JOCTUTaTh CISAYIOIIHMH Ty TAMH.

1. BrirepxHBaHUEM KaXIOTO M3 00pasloB, NpeaHA3HAYEHHBIX
U CABMTa OA ONHOM U TOH jke HOpMasbHOM Harpy3koH, IpH KOTOpo#
TNPOM3BOAMTCS CABHI. B 3TOM City4ae nepsblii o6pasel] cBUraeTcs rnocnie
NpHNOXKEHHUS 3aJlaHHOH HOpPMallbHOH HarpyskH, BTOpoH obpasen
C/IBUTaeTCA TOJBKO MOCIE BBIACPKUBAHNA €ro0 10/ IaHHOM Harpy3Koi
0 MOMTHOTO 3aBEpLIEHH KOHCOIMJALINY, a 1Ba Apyrux obpasua nepen
CABHIOM BBIAEPKUBAIOTCSA IO, HArPY3KOH C TAKHM pacueToM, 4ToObl
MX BIAXHOCTh MPH CABUTe MMeENa JBAa PA3NUYHBIX [POMEXYTOYHBIX
3HaYeHWs B MHTEpPBajie MEXAY BJIaXKHOCTSMH MEPBOTO M BTOPOTO
obpasua.

TIpH MCNBITAHMU B CABMUIOBBIX NMpuOOpax NpefBapHTENbHOE
BbIJIEpXKHBAHHE OOPA3LOB IOA HArPy3KOi MOXET NPOBOAMTLCSA Kak B
caMHX CIIBUrOBBIX MpuGopax (0 yCTaHOBKH 3a30pa), Tak U B Mpubopax
TpeABAPUTEINLHOTO YTUTOTHEHHUA.

2. BrigepkuBanueM 00pa3loB pa3iM4yHOE BpeMs NOI ONHOM
RocTarouHO GOJIBLION IO BEJMYHMHE HArpy3KOH, BeIHYHHA KOTOPOH
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JOMKHa ObITh He MeHee MAaKCUMaJIbHOM HOPMalbHOHM HarpyskH npu
capure. [IpenensHoe 3HaYeHHE YIUTOTHAIOUIEH HArPY3KH ONPEAEIAETCS
BO3MOXHOCTBIO TiepefiaTh ee Ha o0pasel; 6e3 BbIIARIUBAHHMS TPYHTa,
Yem Gonplie Harpy3ka (B npeaenax BO3MOXKHOIO), TEM MEHbILE BPEMEHH
OyzeT 3aTpayeHO Ha HCMBITaHWE. B 3TOM cilydyae HCHBITHIBAETCA Mo
onHoMy o6pasily oA Kax/J0H HOpMaJIbHOMH Harpy3ko#.

3. BeiaepxxuBaHueM o6pa3loB A0 NPaKTHYECKH MNOJHOK
KOHCOJTMIALHH O]] Pa3IH4HBIMH Harpy3KaMH, HauGobLIas U3 KOTOPBIX
ZOKkHa OBITh NPHMEPHO BABOE 60JIbLIE MAKCHMAIBHOH HOPMAJIBHOI
Harpy3ku rnpu casure. Uetsipe o6pasiia H3 cepHH B 3TOM ClTydae Takoke
He MOABEPraloTCs NPEABAPUTENLHOMY YIIIOTHEHHIO.

KonTpone 3a N3MeHeHHEM BJIAKHOCTH IPYHTa B TIPOLIECCE €ro
YIUIOTHEHHS NOJ, HATPY3KOH B JT000OM M3 yKa3aHHBIX CIy4acB MOXET
OCYIECTBATBCA 110 ocazke obpasua, GHkcHpyeMoil MeccypaMi, 1 no
pe3yNbTaTaM COOTBETCTBYIOLIMX PacyéToR.

Kaxaplii 13 yeThipex o6pasLioB ¢ pasivyHOM BIaXXHOCTHIO
MCTIBITBIBAIOT Ha CIBHUT NMOZ OQHOH M TOH ke HOPMANBLHOW Harpy3Koi.
AHaJIOrM4HO MPOBOJAT MCIBITAHHS TIOJ OCTANbHBIMK JBYMs Harpys-
KaMH.

Ecau npensapurenbHOe yrioTHeHne obpasia NpOBOAWIOCH B
npubope NpeaBapUTENbHOIO YIUIOTHEHHU, TO MOCIE 3arpy3ku obpasua
B CABUTrOBOM NMpUOOp U MPUIIOKEHHs K HeMy 3alaHHON HOpMallbHo#H
Harpy3Ku CIABHI C/IEQYeT NMPOM3BOAUTH HEMEIJICHHO, HE JXOXKHIAACh
3aBeplICHUA BePTHKaIbHOH Aedopmauuu. Tlpu sToM, ecin npensa-
pUTENbHOE YIUIOTHEHHE OCYMIECTBIANOCH MOA BOXOM, HEOGX0nNMO
nepes pasrpy3koii o6pasua B pudope NpeABapHTEIBHOTO YILTOTHEHH
YAQJIUTB BOY U3 CTaKaHa, YToObl UCKITIOYNTH HaByxanue rpyHTa. Cogur
CBA3HBIX TPYHTOB ClleflyeT NMpOBOAUTH 6e3 Boabl. MHTEHCHBHOCTH
CIABHrarouie Harpy3ku JO/DKHA GbITh TAKOH, YTOOBI CABHI MpOH30LIEN
He Gonee uem 3a 1-3 MuH.

Ipn cTyneHYaToM MpUIOKEHHN HATPY3KH (FTHPAMH) OYepeHyIo
CTYNeHb CJelyeT NPHKIaAbIBaTh, HE NOXHIAACH NMPEKpaileHUs
nedopMauuy oT npeabiayweit cryneHu. JIocTaTouHo yoeauTses, 4To
ZnedopMaLHa CABHIa, PETHCTPHpYeMas MECCYPOH, HOCHT 3aTyXatoumuit
Xapakrep. DT0 yCTaHaB/IUBAETCS ITyTEM COTMIOCTABIICHMS YETHIPEX-TIATH
OTCUYETOB ITO MECCype, B3AThIX C HHTEpBaJlaMu 3-5 c.
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Ilpu Mcnonb30BaHMH CTYNEHYaTOM Harpy3KH Liesiecoob6pasHo
npHHHMaTh Hebosnbiue crynen — 100-200 r Ha peIdar B 3aBHCUMOCTH
0T KOHCHCTEHIIMH rpyHTa. CABUI CYMTAeTCH 3aBEpPLIEHHBIM B CTyyae
noy4eHus He3aTyxawouel fedopMaLiy, 3aKaH4HMBarOLLECHCS CPBIBOM
ofpasua. Ilpy nIpHMeHEHHH aBTOMAaTUYECKOrO 3aNHCHIBAIOLIETO
YCTPOHCTBA MOMEHT CJBHIa ONpPEACAAECTCH HEMOCPEACTBEHHO 110
Auarpamme.

[Mocne 3aBepuieHus cABHra W M3BJICUEHHA 00Opa3Lia W3 30HBI
c/iBura OTOMpaloT npo6bl rpyHTa Ha BIaXXHOCTh. Ec/n npousouwesn cpeis,
10 Npobb! cexyeT otOupars n3 0berx NoTOBUHOK obpa3ua.

B cnyuae npuMeHeHus [Uif MCTIBITaHUH NMPUOOPOB TPEXOCHOIO
CKaTHs NPHUHLMIIBI HOArOTOBKH 00pasloB M HPOBEACHHS MCIIBITAHUH
0CTalOTCA TEMHU Ke. Paznuyue 3aKiouaeTcs B TOM, YTO 1O pe3yisTaTaM
CTabHIOMETPHYECKHX UCTIBITAHHH CTPOAT 3aBUCHMOCTH BEPTHKAIBHOTO
Hanps)keHHs P, B MOMeHT paspyuieHus o6pasua OT BEIMYHHBI
BI@KHOCTH JJIsl ABYX-TpEX 3HaueHuit Goxosoro nasnenns P,. Jlanee ¢
noyueHHoro rpacguxa P,=f(W) [1si HECKONbKHX 3HAYEHUH BIXHOCTH
CHHAMAIOT 3HaYEHUs P, COOTBETCTBYIOIIME TOMY HIIH HHOMY 3HaYEHHIO
P, 110 ri0jlyYeHHBIM 3HaUE€HHAM CTPOAT KpyrH Mopa u, poBOZs K HUM
KacaTesbHble, ONPEAENAIOT BETHUMHbI CLEMJICHUS H yIJla TPeHHA
0OBIYHBIM TOPAAKOM, MOC/E YEro CTPOAT MCKOMbIE 3aBUCHMOCTH
¢, =fW) u o,=fW).

Js omyyeHHs OpUEHTHPOBOYHBIX JAHHBIX O CONPOTHR/IIEMOCTH
cIBHrY c1abblX FPYHTOR B COCTOSHHH, COOTBETCTBYIOLIEM UX PHPOXHOH
IIOTHOCTH U 33/IaHHOH BIaXXHOCTH, NPU HEAOCTaTOYHOM KOJIHYECTBE
06pasiloB MOKET NPHMEHATHCS METOAMKA OBICTPBIX CABUIOB.

Obpabomka pe3ynomamos ucnvimanuti Ha cogue. Pesynbrarsl
MCTIBITAHUM HAHOCAT B BUIE TOYEK Ha CETKY KOOPAMHAT, IA€ 1O OCH
abclycec OTKIIaAbIBAIOT BIAKHOCTh rpyHTa W B 30HE CABHIa, a [0 OCH
OpAHHAT — COTTPOTHBAAEMOCTb CABHUTY Spw. Toukwu, OTBEYAIOLIUE OAHOM
M TOl ke HOpMaNTbHOH Harpy3ke NpH caBure, 0603HaYaloT OAWHAKOBO.
Jlanee uepes TOYKH ¢ OAMHAKOBBIMH 0003HAYCHUAMH NPOBOAAT
OCpefHSIOINE KPUBbie, KaXas U3 KOTOPBIX MPEACTABNAseT coOOH
3aBHCUMOCTBH CONPOTUBIASEMOCTH I'PYHTa CIBMIY NMPH AaHHOM
HopManbHO# Harpy3ke S=f(W) (puc. b. 4, a). TlocTpoennsie 1o Toukam
rpa¢gukd HEOOGXOAHMO 3KCTPAnoIMpOBaTh A0 3HAYECHHS HCXOAHOH
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BI2XXHOCTH. JUIs MOCTPOEHHS YKa3aHHOro rpadmka peKOMEHyeTcs
HCTIONB30BATh NOMYIOrapuMHUUECKyIO CETKY KOOPAHHAT: BNaXXHOCT
OTKJIaJbIBaETCA B JIMHEHHOM MaciuTabe, a CONPOTHBIIZEMOCTh CABHUIY —
B jiorapudmMmgeckoM. B 3ToM ciryyae 3aBHCHMOCTH MPEACTABIAIOT COB0ii
TIPAMBIE JIMHHH.

TMomyuenHslif rpaduk nepecTpauBaroT B 3aBUCHMOCTh COTIPO-
THB/IAEMOCTH OT HOPMAJIbHOM Harpy3ku /IS Pas3iU4YHBIX BIKHOCTEN
S=f{W). Yepe3 TOUKH NPOBOLAT OCPEAHEHHBIE NIPAMBIE, COOTBETCTBYIOLIUE
ABY4/ICHHOH nuHeRHOM 3aBucumoctn S = f(W) (cm. puc. b. 4, 6).
INapameTpsl HX COOTBETCTBYIOT HCKOMBIM CIBHIOBbIM XapaKTEPHCTHKAM
TPYHTa @, C, M ONPEAENAIOTCS rpaduyecKH. 3aTeM CTPOST UCKOMble
3asucuMoct ¢, = f(W) u ¢ =f(W), Taxxe npuberas k ocpeausiomum
kpuBbiM (cM. puc. b. 4, B). TlocaenHue 3aBUCUMOCTH SABIAIOTCA
KOHEYHbIM pe3yJIbTaToM 06paboTKH IKCEPUMEHTANILHBIX JaHHbIX.

3unaueHue @ CAEAyeT YCTAHARIHBATE C TOYHOCTBIO 10 30 MuH, a
¢, — 10 BTOPOro 3HaKa nocne 3ansaroi 8 MIla (krc/cm?).

Onpeoenenue napavempog L_uc unpu S_>0.,9. [lpumensiorcs
JIBa METOZIA Pa3e/ieHHA HOJIHOTO CLEIUIEH s C,, Ha COOTBETCTBYOLIHE
L ¥ C_: TOBTOPHOTO CJBMTa H CIBUTa «TUIALNKH O MJIALIKE.

B cooTBeTCTBHH C NEPBBHIM METOAOM HCIBITBIBAIOT JIBE CEpPUH
06pa3LoB: MepBYIO — OOBIYHBIM NOPAIKOM, @ BO BTOPOH KaxKbIiH o6pasell
TIpEIBApHUTESIBHO CABUIaeTCs B cpe3biBarene npubopa mobeiM cnocobom
110 BO3MOKHOCTH OBicTpo. [Tocsie caByra noaBiwkHyo KapeTky npubopa
BO3BPAILAIOT B UCXOAHOE MONOKEHUE U OCYWIECTBAAIOT NOBTOPHbIH
casur obpasua. [TpensapuTeNbHbIH Cpe3 00pa3LoB CIELYET BBITNOIHATh
NpH MHUHUMAaJIbHOH Harpy3ske, NPUHATOM Ui ucnbiTaHus. O6paboTky
pe3ynbTaToOB MOBTOPHOIO CHABHra BEAYT TaK Xe, KAK M NMpPH NEpBOM
cosure. BenuunHy ¢, HaXO[AT KaK PasHOCTh MEXy BETHYMHOH C ,
nojTy4aeMoi Npy OJIHOKPAaTHOM CIIBHIE, W 3HAYCHUEM C_, TIOJTY YCHHbIM
TIPH NOBTOPHOM CIIBHTE.

B mMeToae caBHMra «IIAIIKH MO IUIALIKE» BMECTO CEpHH
MCMBITAHUN C NMOBTOPHBIM CABMIOM NPOBOAAT CEPHIO MCNbITaHU#H
06pa3LoB, pa3pe3aHHbIX 10 IVIOCKOCTH CABHIa (B cpe3biBaTesie NpuGopa
HIH B cneuuanbHoi o6oiiMe ¢ noMombio cTpyHHl). IIpu atoM
Heob6XxouMo obecneunuTh rOpH3OHTAIBHOCTE NOBEPXHOCTH Cpesd
(CTpOry1o OPHEHTALHIO €€ N0 HATIPaBIEHHIO CBUTAIOILETO YCHIHS ).

150



1§1

£
=g

=)
=
by e
s 0,20 I _‘:::*
E s W=24,0%
g i ‘A&%
2 0os T TS FTIIEITESS P
£ 0,08 }4—
2 0,07 bt A _— @, 290
5 0,06 P+ 3.0
E‘ 0,05 Z
A
£ 0,04 0 {
£ 0,03 U 37.8
] 23 27 31 35 39 0 010 020 030 040
B)  BmakBOCTS B 30HE CABHIA W% Hopmansuas Harpyska p, MIda
0,14
< rf
= \ g
2. 0,10 B - =
J X Cy =flw) 16 95-’
E 0,06 |~ > 128
el hyre 2,
NN
3 0,02 Q \X‘ 4 £
0

23 27 31 35 39
BraxsocTs B 30He caura W,%

Puc.b. 4. IIpumep o6pabomru cO8uz08b6IX UCRBIMAHUT CIAGBIX 2DYHMOS



Kaxcaert U3 paspesansbiX o6pa3noB MoMewaloT B CABHIOBON
npubop (IpesBapHTENBHO COEIUHHB MOJOBHHKH), MPHKIAAbIBAIOT
BBIOPaHHYIO HOPMaJIGHYIO Harpy3Ky W HEMEUIEHHO OCYLIECTBJISIOT
CIIBHL,

OGpaboTKy pe3y/bTaTtoB BeAYT OOBIYHBIM MeTOIOM. Bemmuuny
C, YCTaHABIMBAIOT IO Pa3HOCTH CLEIUIEHHS, OMPENEAEHHOrO s
Hepa3pe3aHHbIX C, M JUIS pa3pe3aHHbIX X 06pasLos.

Onpedenenue ycinoeHuvlx noxazamenew conpomuenaemMocmy
cosuzy @' 1 ¢’ (KOHCONMANPOBAHHBIH cBHT). OGOGLICHHbIE YCIOBHEE
MOKa3aTe/lH COTIPOTHBIAEMOCTH CABHTY @' H C' HMEIOT CJIOKHBIi
(H3HYECKHil CMBICH M OTBEYAIOT HE TUIOTHOCTH IPYHTa B MOMEHT €10
capura, a ycnosuio 100 %-Hol KOHCONHAALMY IPyHTa B CO3[aHHOM
HanpsoKeHHOM COCTOSHUH.

Onpepnenenne nokasartejled @' M ¢’ pernaMeHTHpYeTCH
T'OCT 12248-78*. OcHOBHbIE 0COOEHHOCTH METONMKH 3TOrO UCIbITAHAL
MO CPaBHEHHIO C METOAMKOH YCTaHOBIEHWS MCTHHHBIX IapaMETpOB
CHBHIa C_ M @ 3aK/IIOYZIOTCA B CIIEAYIOIIEM: @' M C' ONpPEAENAIOT 1o
pe3yNsTaTaM UCTIBITAaHHUA Ha CIBHT 06Pa3LoB NOCIe NPeABaPUTENBHONO
YIUTOTHEHHS NOA Harpy3kami, oberaHo npessimatomumu 0,1 Mlla
(1 xrc/cm?).

Jlns ucnbiTaHWS BBIOMPAIOT HE MEHee TPeX Harpy3oK Npejsa-
PHUTENBHOIO YIUIOTHEHHS, SIB/IAIOIUMXCS OXHOBPEMEHHO H HOPMATBHBIMHU
Harpy3kaMH npy capure. Kaxayio Harpysky NnpeaBapHTEIbHOTO
YIUIOTHEHHS NIepe/aloT Ha IPYHT CTYNCHAMH, BEIMYHHA H KOJTHYECTRO
KOTOPBIX 3aBHCAT OT UCXONHOH KOHCHCTEHLMH IPYHTa H BETHYHUHBI
HarpysKku.

JIns mIHHACTBIX FPYHTOB, MIMEIOLUMX KoHcucTeHuuo 0,75 < IL <l
cnexyer npuHMMath ctyredd 0,01; 0,03 (0,1; 0,3) u manee 0,05 MIla
(0,5 xrc/cm?); umerompx I <0,75 u 15 necyaHkIX TPYHTOB — CTyTIEHH
no 0,05 MTTa (0,5 xrc/cM?) no Harpy3sku 0,3 MIla (3 krc/cm?) u panee
0o 0,1 MITa (1 xrc/cm?). Kaxayio CTyneHb Harpy3KH BBIACPIKHBAIOT He
MeHee 5 MUH TS TIECHAHBIX FPYHTOB M 30 MHH U1 NIHHUCTBIX FPYHTOB.
KoHeuHyIo cTymeHb Harpy3kd BBIIEPKHBAIOT A0 MOMEHTa, koraa
MHTEHCHBHOCTh CXKaTuA obpasua He Gyner mpepbimars 0,01 mM 3a
30 MUH A8 mecyaHbIX IPYHTOB, 3 u — ans cyneced u 12 u — g
CYITIHHKOB Y DJIHH.
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CIBHraoury 0 Harpy3ky MOoXXHO NPUIUIaAbIBaTh CTYNEHAMH HITH
HenpephIBHO. B epBoM ciyuae kakaas cTyneHb He AOMKHA NMPEeBbINIATh
5% BeNHYMHBI HOPMaAbHOTO HampsbkeHud. Clienyomyo cTyneHb
MPUKIIAJIbIBAIOT, ECTU CKOPOCTh JedopMalny CABHTa He npeBbillIaeT
0,01 MM/MuH. T1pu HENPEePHIBHOM HArpy>XKEHHH CKOPOCTH Ae(opMaliy
caBura omxkHa 6bith paBHa 0,01 Mm/MuH. ITpH kXm0 HOpManbHO#H
Harpy3Ke J0/KHO OBITh HE MEHee JBYX [fapajuleibHbIX OTpee/ICHHIA.

[TpH cTyneH4aToM HarpyxeHuu AeopMaLMIO CABHIa GHKCHPYIOT
¢ IOMOINBIO MECCYPHI. 3a BEJIMUHHY CONPOTHBISEMOCTH IPYHTA CIABUTY
NPHHUMAIOT HArPY3KY, BBI3BIBAIOLILYIO CPHIB 00pa3lLia 1Mo NOBEPXHOCTH
CKOMBXKEHHS.

Ecnu cpeiB npoucxoaut npy aedopmaiiiu caBura Gomnee 5 Mm,
TO 32 CONPOTUBJISEMOCTB CIBUTY IPHHUMAIOT HATPY3KY, IPH KOTOPO# B
ombiTe ObUIA IOCTHIHYTA nedOpMaLiis CABHIA, PaBHAsA 5 MM.

Pesynerarst ncnbiranui (B 1aHHOM city4yae TopdsiHoro obpasua)
HAHOCAT Ha rpadyK ¢ OCAMHM «HOpPMaibHad Harpyska» — abcumcca;
«CONMPOTHUBAAEMOCTh CABUTY» — opAuHaTa (puc. b. 5). Uepes
3KCTIEPHMEHTAJILHBIE TOYKH [IPOBOAAT OCPEIHAIOLIYIO TIPAMYIO. Yron
HaKIOHA €8 K ocH abcuuce onpexnessieT @', a OTPe30K, OTCeKaeMbli Ha
ocH opauHat, — ¢’ . [locne cnBura U3 3oHbI CABUFA ClEAyeT OTOMPATDH
KOHTPOJIbHblE TIPOODI Ha BIAXKHOCTb.

S, Mila

/
0,06 /,/
0,04 A

0,02 /

0.02 004 006 008 010P Mlla

Puc.B.5. I'pagpux ona onpedenenusn c¢' u ©' cea3nozo epynma
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IIpunoxenue 3(B)
METOANKA BbIAEJEHUS PACYHETHBIX CJIOEB

[IpeaBapUTENbHOE BHIAEICHHE CJIOER MPOU3BOAAT C YYETOM
JaHHBIX HH)KEHEPHO-TE€0JIOrHYECKOro pa3pesa, BO3pacTa H MPOHCX0X-
JEHUsS BHOA 'PYHTA, TOTO HIIH MHOTO CJI0f, pe3y/bTaToB OypeHus cnaboit
TOMILH.

Jinst yTOYHEHHS I'paHHL BbIAETEHHBIX CNIOEB CIabbIX IPYHTOB U
JanbHeHnIei feTaTn3aly TOMIIM HeoGX0ANMO HCIIONb30BAaTh JaHHbIE
CTaTHYECKOTO 30HIMPOBAHUA, Pe3yAbTaThl UCCIENOBaHUi reodusu-
YeCKMMH METOZIaMH H JIaHHBIE 0 CBOWCTBax rpyHTOB. C 3TOii Lienblo Ha
reoIOTHYECKUI pa3pe3 HAHOCAT KPHBBIE YAEJIBHOIO COMPOTHBIICHHUS
30HAUPOBAHHIO, COTTPOTHBIIAEMOCTH CABHIY IO KPbUTEYATKE H OCHOBHbIE
KI1acCH(PHUKALIHOHHBIE 1TOKA3aTesH COCTaBa M COCTOSAHMS IPYHTOB
(puc. B. 1).

[To nomy4eHHBIM rpadKaM YTOYHSIOT rpaHuilbl cinoés. Janee
HEOoOXONMMO OIpPEIENUTh PACUETHBIE 3HAUCHHUA PU3MKO-MEXaHHUESCKHX
CBOHCTB 'PYHTOB B IpeJenax TOro WiIM MHOTO CJIOf H OQHOPOXHOCTH
BbIJIENIEHHBIX C10EB C TOUKH 3PEHUsS CBOHCTB IPYHTOB.

O6paboTKy MaTepHaNIOB CJIEAYET HaUHHATBH C MOCTPOEHUs AN
cnos rpadyHKOB paccesHHs rokasaresnei (pu3nKo-MexaHW4ECKUX CBOHCTB
rpynta. Ifenecoobpasnee, urobpl rpaduk paccesHUs HMeJ OHY OCh,
Ha KOTOpO# B NPOM3BOJIBHO BRIOpaHHOM MacinTabe HaHOCHTCS HIKana
nokazaTens cBoicTs (puc.B.2). Ipaduueckas obpaborka nokasareneh
H MeTOZIbl MaTeMaTM4YeCKHX paciyeToB WUTIOCTPUPYIOTCS Ha MpHMepe
06paboTKH CONPOTUBIIEMOCTH TOpda CABHIY M0 KpbINbYaTKe. JJaHHbIe
HCTILITaHu# Ha y4yacTke Gosorta mpegcrtaeieHsl B Tabn. B. 1. UacTHble
3HaYeHWs COMIPOTHBIICHHUs CABUTY Topda mokazaHbl Ha rpaduke (CM.
puc. B. 2, a), a MONUroH pacnpenesieHHs rnoKasaresiei B 4acToTax MM
YacTocTAX Ha puc. B. 2, 6.

I'paduk paccesHus nenst Ha 8-10 paBHBIX IO BeJHYUHE
MHTEPBAJIOB (KJIaCCOB) C TAKMM PacueToM, 9YTo0bl B KaXKAbli HHTEpBa
(3a MckITIOUEHMEM KpaWHHX ) IIONAIH TOUKH, T.e. YTOObI He GBLI0 MyCTHIX
KiaccoB. YHCs10 TOYEK, ONMaBIIMX B OT/AENbHBIE KJIACChl, HOCHT Ha3BaHUe
«4acToThl». YacToThl BHINMCHIBAIOT B COELHANBHYIO rpady Han
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rpaukom paccesnus. ToukH, NoaBILKe Ha rPaHALbI KJIACCOB, AEJATCY
TIOPOBHY U IPH MOACYETAX YaCTOT PA3HOCATCA IO COCEAHUM KNaccam,
B cirydae HedETHOrO HX KOJIHYECTBA «IMLIHIOKO» TOYKY CJIEyeT OTHECTH
B KJIacC, TATOTEIOWMH Kk HeHTpy rpadmka paccesHud. CymMMa 4acTor
HoNKHA OBITH paBHa KOJHMYECTBY OnpenesieHHiH oOpabaTbiBaeMoro
niokasarens. Oua 3anuchiBaeTcs Haj rpadukoM paccessHus. Touxawm,
NIOMaBLIMM B OAUH KJ1acc, IPUCBAHBAIOT OUHAKOBBIE 3HAYEHUA, PABHble
CpeaHeMy 3HauyeHHIO JaHHOTO KJlacca.

IIpn noctpoeHnu MoaMroHa pacnpeneneHts 4acToTel HabMo-
J€HWH NaHHOro mokasarens OTKJIaAbiBalOT HAMPOTHB CePEIMHbI
HHTEPBAJIOB U MOTYYEHHBIE TOYKH COSAHHAIOT NPSIMBIMH JIHHHAMU.

0,02 1,04 0,06 QMIl
T

'(Jﬂ:oz-‘.' 5) 0005 0010 C yoy MTTy

a) 6)

=0.072

g

350

450

H.cn Hwm

Puc. B.1. I'pagpuxu usmernenua no 2nybune yoensrnoz2o
CONPOMuUGIEeHUA 30HOUPOBAHUIO U CORPOMUBNAEMOCIU COBUZY NO
KpbLibuamee:

a — zeonozuveckuil paszpes; 06 — yoen1bHoe conpomugnenue
30HOUPOBARUIO; 8 — CONPOMUBNAEMOCTE COBUZY;

1 - Opesecro-ocokosstit mopgh; 2 — mpocmuuxoasrii mopg;

3 - canponens; 4 — mepzenv; 5 — menxkuit necok
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Puc. B.2. Ilpumep cmamucmuseckoii 06pabomku nokazameneii
Qusuro-mexanuveckux ceolicme 6010MHbIX 2PYyHMOB:
a — zpadpuxu pacceanus; 6 — nonuzon pacnpedenenun

Ta6nuuna B. 1.

Jannsle uCnbITaHAI HA y4acTke 6onoTa

Mecro- Ne T'ny6una, CornpoTtusieHue cABHry 6010THOrO
NONOXEHHE, | Nonepey- M IPYHTA B CKBOXKHHAX 10 HCIILITAHUAM
KM+M HHPKa Kpbinbyarkod, Mila
C-1 C-2 C-3
1037+275 2 0,2 0,015 0,015 0,0161
0,3 0,018 0,0178 0,0171
0,4 0,0231 0,0236 0,0215
0.5 0,0265 0,0260 0,0268
0,6 0,0242 0,0248 0,0272
0,7 0,0230 0,0240 0,0293
0,8 ,0252 0,0260 0,0281
0,9 0,0240 0,0241 0,0254
1,0 0,022 0,021 0.285
1,1 0,0217 0.0195 0,0277{72)
1,2 0,0186 0,0184 ,021
1,3 0,0178 0,0175 0,0206
1,4 0,0180 0,0184 0,0189
1,5 0,0188 0,0182 0,0175
1,6 0,0190 0,0194 0,0187
1,7 0,0184 0,0192 0,0238
1,8 0,0196 0,0196 0,0171
1,9 0,0191 0,0190 0,0169
2,0 0,0196 0,0194 0,0164
2,1 0,0185 0,0187 0.0196
2,2 0,0175 0,0195 0,0292(3)
2,3 0,0189 0,0179 0,015
2.4 0,0211 0,0201 0,0160
2,5 0,0205 0,0191 0,0147
2,6 0,0210 0,0203 0,0256(1)
2,7 0,0230 0,0235 0,0268
2,8 0,0234 0,0241 0,0240
2,9 0,0237 0,0242 0,0248
L 3,0 0,0250 0,0269 0,0237

HMpumenanue. Luppst B ckoGkax ykaseiBaloT HOMEpa TOYEK Ha rpaduke

paccesnus.
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YeTKo BbIpakeHHBIH MAKCHMyM B HEHTpe MOJIUTOHA pacrpene-
JIeHUA H 3aKOHOMEpHOE CUMMETPHYECKOe H3MEHEHHE NoKa3aTess B 06e
CTOPOHBI OT MAaKCHMMyMa CBHAETENIbCTBYIOT O HOPMaIbHOM 3aKOHe
pacrnipenenenus (3akoHe ['aycca) nmokasarenedl CBOHCTB rpyHToB. Ilpu
PEe3KOM HapyLIEHHH CUMMETpPHH rpaduka pacnpeaeneHus HeobxoauMo
NpPOBOJUTH NPOBEPKYy HOPMaJlbHOCTH pacrnpeaenesus. OaHako
MHOTOYHCJIEHHbIe TPOBEPKH MOKAa3bIBAIOT, YTO paclpefecHHe
ToKa3aresiei CBOMCTB IPyHTa 3a PEAKHM UCKITIOYEHHEM MOAUMHAETC
3aKOHY HOPMaJIbHOTO paclpeje/ieHUs, H OTKJIOHEHHE OT Hero
CBHIETENbCTBYIOT 00 oMOKaX, JOMYyUEHHBIX TP BBRINEJNEHHH
€ANHO00pa3HBIX HHKEHEPHO-TEONIOrMYecKHX CIIOEB. bonee aeTanbHo
TIpaBHJIa BbIAEICHHAA HHXEHEPHO-TEOJIOTMYECKHX JIEMEHTOB, ONHOPO/-
HBIX MO CBOMCTBaM, nanoxenst B 'OCT 20522-96.

Hanbueiias o6paboTka pesynbTaToB 3aKiodaeTcs B OLEHKE
OIHOPOXHOCTH CJIOS MO JIaHHOW XapakTepHucTHke (OLeHKe pa3bpoca
3Ha4YeHUH paccMaTpHBAEMOM XapaKTEepHCTHKH), B YCTaHOBIECHHH
3HaYeHHS, XapaKTepU3YIOHIEro BCIO COBOKYNHOCTh SKCIIEPHMEHTAILHO
TIONY4eHHbIX ONpeNeNneHHif 3Tof XapakTepHCTHKH (HOPMAaTHBHOE
3HaueHHe) U B yCTAHOBJIEHHH PACHETHOIO 3HA9CHUA PACCMaTPHBAEMOT0
NoKasarens.

O6paboTky MOXHO BeCTH MOoApPOOGHBIM (CTAaTHCTHYECKad
06paboTKa) WM YIIPOILECHHBIM CIOCOOOM B 3aBUCHMOCTH OT KOHKpET-
HBIX YCIOBHH, KATETOPHH AOPOTH, MMEIOIUXCA AAHHBIX.

HopmarHBHble ¥ pacu&éTHbIE 3HAYEHHS XapaKTEPHCTHK PU3H1ec-
KMX CBOMCTB IPYHTOB BBIUHCJIAIOT [10 pe3yJIbTaTaM HernoCPeACTBEHHbIX
OTIPEE/ICHHH, a IPOYHOCTHBIX M Ae(OPMALIMOHHBIX — KaK MO pe3yb-
TaTaM HETIOCPEACTBEHHbIX OIpeJiesIeHHi, TaK 1 N0 GU3HYECKHAM Xapa-
KTEPUCTHKAM C HCIIOTB30BAHUEM COOTBETCTBYIOLIMX TaGMHL (CM. 1. 2.23).

HopmaruHoe 3HaueHHe A* XapakTEepUCTHKH (mokasaTens
CBONCTB) FPYHTa MO pe3y/bTaTaM HEMOCPESACTBEHHBIX Onpele/ieHHH
PacCUMTBbIBAIOT MO opMyIIe

A =L1%a, B. 1)
ni

rae A, — 9aCTHOE 3HAYEHHME XaPaKTEPHCTHKH;
N ~ YHCIO ONPEACACHUH XapaKTEPUCTHKH.
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PacyéTHOe 3HaYeHHE XapaKTePUCTHKH IPyHTa ONPEENAeTCA Mo
dopmyre:
A H

A=—mr,
K.

B.2)

e KE, ~ ko3 duument Ge3onacHOCTH MO FPYHTY.

[Tpu ynpomeHHOM criocobe OLleHKH OXHOPOJHOCTH CJIOS H
onpefeneHUs PacyETHHIX XapaKTEPHCTHK IPYHTa CJIOH CUMTAOT
OIHOPOJHEIM, ecin He MeHee 90% 3HaueHHM#t paccMaTpHBaeMoii
XapaKTEPHCTHKH JIEXHT B MPERENAX YCIOBHO YCTaHOBIECHHBIX IPaHHLL.
TMocnentne MOXKHO Ha3HAYaThb, HaTIpUMep, € y4eToM Tabnul usuko-
MeXaHM4eCKHX CBOMCTB [U11 JaHHOro Buaa rpyHra. Hampumep,
MPUMEHHTEJBHO K TOPQSHBIM IPyHTaM AOMYCTHMbIH AManasoH
H3MEHEHHs! TIPHPOJHOH BIAKHOCTH B OTHOPOXHOM CJIO€ MOXKHO IMPHHATH
PaBHBIM QUANa30HY M3MEHEHUs BJAXKHOCTH B mpejaeiax OZHOM
Pa3HOBUAHOCTH rpyHTa (cM. 1. 2.23).

B kadecTBe NPUPOAHOH BNAKHOCTH OTPERENAIOT €€ CpeaHe-
MeJMaHHOe 3Ha4Y€HHe 1O rpaHKy pacceHBaHHs, COOTBETCTBYIOLIEE
3KCTIEPHMEHTAIBHOM TOYKE, paCHONIOXEHHON B CEPENHE PAAA, CHHTAA
cHu3y WK cBepxy (puc.B.3). Hanpumep, npu 15 skcnepuMeHTaNbHbIX
TOUKaX CpeJHeMeAHaHHOe 3HaueHue OyaeT COOTBETCTBOBATL BOCHMOMH
TOUKe, OTCYUTHIBAEMON CHU3Y (WM CBepXy). Ilpu uéTHOM KONMHYecTBe
TOYEK 32 CPeJHEMEIMAHHOE MPHHUMAIOT CpEeAHee 3HauYeHHe Mexay
HBYMS TOYKaMM B cepelMHe pajna. 3HaueHHs rpaduka paccesHus
Tpe/IBAPUTENBHO TIOABEPraloT aHAIH3Y H NPH HATMYMH SBHO OTCKAKH-
BAIOLIMX TOYEK HX B PACUET He TIPMHUMAIOT (€CITH TaKUX To4eK He Donee
10% ot obwero konuuectsa). CpegHeMeJUaHHOE 3HAYEHHE IPUHHMAIOT
32 HODMATHBHY!O BEJIHYHHY AaHHOH XapaKTEpPHCTHKH IPYHTA.

3a pacueTHOE 3HauYeHHE AAHHON XapaKTepHCTHKH TPYHTa
NPHHHAMAIOT BEIMYMHY, 3aBUCALIYIO OT TaK Ha3plBaeMOH rapaHTH-
POBaHHOM 4aCTOCTH L, ompesiensemoii no rpaduxy (puc.B.4). Ilo
BEINYUHE Zup, MCIOJb3Ys MHTErpanbHblii rpaduK HaKOMIEHHOM
yactocTH (puc. B. 5), ompenensiorT pacuéTHoe 3HaUYEHHE XapakTe-
prcTHkH. ITpu 5TOM HE0OX0AMMO YUUTHIBATh XapaKTep ONpeaeIieMoro
napamerpa. K npumepy, 4yto6bl pacyéTHOE 3Ha4€HHE B ONHUX CITy4asx
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oxa3ajioch Gonplue (BIaXHOCTh), a B APYrMX MEHbLIE (ITPOYHOCTE)
CpeaHEMEIUAHHOTO 3HAYEHHS.

C y4€TOM noy4eHHbIX Pacy€THBIX 3HaYEHHUN XapaKTePHCTHK
CIKMMAEMOCTH BCeX CIOEB (B npe/ieniaX akTHBHOM 30HbI CkaThs ciaboro
OCHOBAHHS) PaCCUMTHIBACTCS KOHeUHas ocafka. J{s OueHKn yCuoBmii
YCTOHYHMBOCTH HACHINH MOXeET OBITh BBIOpaH COH ¢ HAUXYNIHMMH
pacyETHBEIMHM 3HaUCHUAMMU CLIETUIEHHS U YIJIa BHYTPEHHETO TPEHHH.

Jlng nporHosa xoma ocaiku BO BpeMeHHM ci1aboro OCHOBaHHs
MOXeT ObITh BEIOpaH C/10# TaloKe ¢ HAMXYIIIMMH KOHCONMAALIHOHHBIMY
NI0Ka3aTeNITMH 1 HAaMXYJLTHMH YCIIOBHSMM C TOUKH 3PEHHS TIPOXOMKIEHUS
ocaaku (cm. .. 3.1-3.6).

Wyp %
600
590
580
Zg 090 Oepuc=560 %
ss0 FQo
540 -0
530 |FO
520
510 1
s00 L
Puc. B. 3. I'pachux pacceanun 3nauenuii npupoono e1asxcrocmu
mopgnanozo cnoa

|° 'HI

Tiap

30 /‘/ il
20 ,/
o

L/

1020 3 40 50 60
Puc. B. 4. I'paghux ona onpedenenua zapanmupoéannoil yacmocmu

2, 6 3asucumocmu om 4ucna onpedeneHuit n nokazamenei
Qusuxo-mexanuuecKkux ceoicme ZpyHmos
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Ipuioxenne 4 (I

I'PA®HKH JJI ONIPEXEJTEHUS HANIPSDKEHMIA B
OCHOBAHUH HACBIIIA TPATEHNEHJAJIBHOI'O
OYEPTAHUA X ®YHKIUH B

I'paduku (puc. I. 1-15) no3BondIOT onpeAenuTs BEIHUHHY
6OJBIIEr0 ¥ MEHBIIETO TNIABHBIX HANPSXKCHHH, BO3HHKAIOMMUX B
3aJlaHHOM TOYKe [PYHTOBOIO MAaCCHBAa OT HAarpy3KH, MPHIIOKEHHOH K
MIOBEPXHOCTH U PacmpeAeeHHOM 0 3aKOHy PaBHOOOYHO# TpaneLuH.

B a

o] T M2
& 4:30 Py sy
NG

A(o.U)
U=22z/B

Puc. I'1. Pacuemnan cxema
Hazpy3Ku

0 0,5 1,0 w

Puc. I' 3. I'paghuru
3Havenuii a,= o/p,
npu 2a/B=0,2
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JIns TOYKH C 3aJaHHBLIMHM OTHOCUTENbHBIMH KOODJMHATAMHU —
U=22/Bn ® =2x/B ( r4€e z 1 X — COOTBETCTBEHHO BEpPTHKAIbHAs H
TOPH30HTa/IbHAS KOOPAHHATHI TOYKH B aOCONIOTHBIX €MHHIAX) — IPH
3a/1aHHOH XapaKTE€PHUCTHUKE OYepTaHHMA 3IMIOPbI HArpy3kd 2 a/B no
rpaduKaM yCTaHABIMBAIOT 3HAYCHHUA [MABHBIX HANPAKEHHUI O, ¥ G, B
BONAX OT HArpy3KM Ha MOBEPXHOCTH L.

a,=o/pua,=o/p,

3HaueHus O, K O, OTIPEIETAIOT HEMOCPEACTBEHHO MO H30JMHHUAM

WIH 110 HHTEPNOALHH.
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Ipunoxenne 5(/1)

[PUMEPEI HHIVBUAYAJIbHOI'O IPOEKTHPOBAHUSA
HACBHIEX ABTOMOBHWIBHBIX 1OPOT

KomnnekcHu#t NOAXON K IPOEKTHPOBAHHIO H CTPOHTENLCTBY BACHIIEH B 0COGKX YCNOBHAX

AHATM3 HHXCHEPRO-
recnorHaecKHX
HILICKAHRE

-—-b{ CocTaniicHHe NPOCTPAHCTBERHON MOZENH

\ IMoaGop mokasareneti cpoicTB rpYETOB MO
| KJIacCHPRKANHONHLIM TAOMANAM H HX aHANK3

/ v

3apaune Ha " IIpenRapETCIBHBIC PACIETH KOHCTPYKIMHE HACKITH
NOGONHATENLHOE
ofcnenoBanne

Amamas no/mol RHGOPMAIAN 110 NeoNOTHH H pacueTaN , COCTABNCHHE pacueTHol CXeMb mcsan

I Tlommsst o6beM HeNBrTaHYH FpyHTOB B Ia0OPATOPHE H KX aHaNH3 ]

v
PacteTsiycTOfUEBOCTR
HBCHIA; OCAIKH KOHEWHOR ¥
BO BpEMEHH

Pa3paGoTka HOBBIX CXeM H METOZIOB PacucToB
{upr aeobxoauMOCTH)

Y

el

Hassaucase 10NONHHTENLHEBIX
MEPONIPHATHE 11O

ofecneqenio YCTORHBOCTH H
YCKOPCHHIO OCAIXH

OxoHRaTenLHOC HA3HAYCHHE (ApAMETPOB HACKINE, JONONMHATCILHBIX MCPONPUATAN H TEXHONOTHHA
CTPOHTENLCTEA

v
Hayuno-Texanyeckoe conpoBoxncHue
v
Monntopunr Koppexruponka Habmonenus B nepewie roast
4P| 11pOCKTHBIX PeLICHIH SKCILTYATAIHH

Pyc, A.1. Bnok-cxema KoMnieKkcnozo noodxoda K npoeKmuposanuo
U cmpoumenvcmasy Hacoinel
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HnavBuayanbHOE NIPOEKTHPOBaHHE aBTOMOOHIIBHBIX ZOPOr Ha
cnabhix rpyHTax BBIIOJHAETCS ¢ yYeTOM AOCTaTOYHO Gosbuioro
KoJH4ecTBa ¢$akTopoB. Bilok-cxeMa KOMMIEKCHOro NoAxona k
TIPOEKTHPOBAHHIO U CTPOHTEJILCTBY HAChITICH B 0COOBIX YCIOBHAX AaHa
Ha puc.J{.1. JUis pacy€TOB KOHCTPYKUMH HACBIIH MO 3TOH CXEME H ¢
yué€rtoM u3noxeHHbIX B [locobun MeTOZOB pacuéra BO3MOMXKHBIX
nedopmaunii cnaGoro OCHOBaHMs B JAHHOM NPHIIOKEHHH TIPHBEEHE]
NpHUMepBI Pacy&ToB B Lieaecoo6pa3sHOi HX MOCAEAOBATEBHOCTH U B
3aBUCHMOCTH OT COOTHOILUEHHA CBOACTB IPYHTOB M BBICOTHI HACHIITH.

Pacuémui xonewnoii ocadxu, ycmouvueocmu, 0caoku 60 6pemen,
8DEMEHHOT HAZDY3KU, BEPMUKATLHBIX OPEH, NECUAHBIX CEail

Hcxonnbie nannbie st pacuéToB: BeicoTa HackIM h=4 M; mupyna
noBepxy B=12 M; 3anoxenmue orkocoB m=1:1,5; n10THOCTH rpyHTa
Hacbir p=2 /M.

Crna6oe ocHOBaKHe c0keHO WIOM. MOIIHOCTL OTOXKEHHH Hia
H=6 M. TopH30HT rpyHTOBEIX BOJ COBMAAET C NOBEPXHOCTHIO 3EMITH,
Cuoi una noacTunaeT cynech NnomyTBepAOH KOHCHCTEHIMHU. PacuéTHas
CXema HachINH NpefcTapiena Ha puc. J.2.

/a7 v/
Cynecs

Puc, A.2. Pacuémnan cxema nacstni
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Pacuém xoneynoti ocadxu caaboz20 ocHo8anUR

Hcxonsa W3 ycnoBHii OXHOMEPHOi 3aJa4M, KOHEYHAas OCajmKa,
oNpeAe/IAEMAs METO/IOM CYMMHUPOBAHHS, PACCYHTHIBAETCA 110 popmyrie

’ Hi, (lI' 1)

pzi

n
§=0001-Y e
rae S — ocanka, M; !
0,001 — nepeBogHOIt K03 PHULIHEHT;
€,,; — MOZLYJTb OCaJIKH 110 KOMITPECCHOHHOH KPHBOH obpasua (c
myOuHbI Z,), COOTBETCTBYIOIMI pacy&THOM Harpyske P, Mm/M;
H, — MomuocTs i-ro cinos, M;
N — KONMHYECTBO CJIO€B, OXHOPOJHBIX MO HampsKEHHO-
neOPMUPOBAHHOMY COCTOSHUIO.
Pacuérnas Harpy3ka oT HaChbINK Ha NIOBEPXHOCTH cAaboi ToImum
onpenensiercd o Gopmyie

P=y -h, (12)

Tie Y, —yAenbHbIH BEC IPYHTA HACBINHM, PaBHEIH Y =p-g, TC/M’;
p — IUIOTHOCTB TPYHTA HACBITH, T/M3;
g — yckopenue cBobonHoro nafenus (9,81 m/c?);
h_— BeICOTa Hackmy, M.

o
4

200 /|
/
Z 160 £
5 / Puc. ]1.3. Komnpeccuonnan
8 120 Kpueas una
5 /
=)
2 %0

404Z

0

0,1 0,2 0,3 P
Harpysxa, MITa
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Puc. /1.4. Pesynemamst cO8U208bIX
UCRBIMAaHULl 1A

B naunom npumepe no gopmye (11.2) P = 0,079 MIla.
OmnpenenseM W3MEHEHHWE HaNpsKECHHH OT BeCa HACBIMH 0o

z 2a
ryGune. PaccuutoiBaeM —- u — . [Ipu z =6 M 3T BeJMYHHH

B/2 B
paBHbI 1.
ITo rpadukam (cm. npunoxerue 4(I')) Haxomum: a=0,11;
P =0,0718 MIIa.

TockoneKy pasiM4ue B BeJIMUMHAX MOYIS OCaJKH M HANpSHKEHHH
Ha HIXKHell H BepXHed FpaHHLax ciios cocrabnser meree 10%, 1o coi
SBRJISETCS OHOPOIHBIM MO HANPHKEHHO-AEPOPMUPOBAHHOMY COCTOSTHHIO,

Jlas pacyéra BeNTMYMHBI OCAJKH MpUMeHAeM rpadoaHany-
THYeckul crnocob. OnpeaenseM BenMYMHY OCAAKH CJOS Mia Nnpu
HECKOJIbKHX 3HaYeHHAX P_(COOTBETCTBEHHO, MOJIOBUHE HAPPY3KH OT Beca
HACHITH, NTONHON Harpyske, B 2 pa3a Gonblue). BenmduHbI Harpys3ok
pasusL: P =0,039; P,=0,079; P,=0,158 MITa.

Ecnu npeanonokuth, YTO 3Ta Harpy3Ka Ha TMOBEPXHOCTH CIOA,
TO Ha HMxHeH rpanune noaysaem P =0,0355; P,=0,0718;
P,=0,1437 MlTa.

CpeaHune 3HaYCHUS MOAYNS OCaAKU AN YKAa3aHHBIX BEJWYHH
Harpy3oK Ha BepXHeil W HWKHEH rpaHHIaX ClOs, OUPEAEHAEHHBIE M0
KOMIIPECCHOHHOM KPHBOH, paBHbL: € =49 MM/M; e =825 mm/M;
ep3=142,5 MM/M,
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Ilo dopmyne ([.1) paccunThiBacM KOHEYHYIO OCaAKy CIIOS Hia
H YIUIOTHEHHH 0[] YKa3aHHBIMH Harpy3KaMH:

S,729,4 cm; S,=49,5 cM; §,=85,5 cm.

TTony4yeHHbIe 3Ha4YCHMS HAHOCHM Ha CETKY KOOpAUHAT «S» —(P»,
re. ctponM rpaduk 3asucuMoctd S=f(P) (puc. [1.5). lanee Haxoaum
sapucumMocTh P=f(S) mo dhopmyne

P=y h +y=S, 1.3)
mey,” - YIENBHBII BeC rpyHTa ¢ y4&€TOM B3BeIMBaHUs, TC/M>.

S

100 '

pd

//

i
i
(
0,04 008 0,12 016 P
Harpy3ka, MIla

Puc. 7.5, I'pagpux onpedenenun
KOHEeYHOU 0cadKu Hacsinu

DpuS=0m P=0,079MIla; npu S=1m P =0,089 MIla.
Hanocum 5Ty 3aBMcumocTb Ha rpaduk S = f(P). I1o Touke nepeceyenus
S=f(P) u P=f(S) onpenernsieM pacuETHYIO HAPY3KY H KOHECUHYO OCaZIKY :
§,=051mS =0,082Mlla.

pacy

IIposepxa ycmoiinusocmu cnabbix 2pyHmMos 6 OCHOBAHUY

Hecyuas cnocoGHOCTh c1aboro OCHOBaHHS OPHEHTHPOBOYHO
OLEHMBAETCA 10 BeJIHYMHE ko3¢ duienTa 6e30MacHOCTH No popMyJie

K, =P, /P (1. 4)

3~ pacy
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IIpu 3TOM pacuét BEIMONHAETCS U3 YCIOBHH GBICTPOI y
MeTEHHOM OTCEInIKY Hachlmi. [Ip# GbICTpOii oTChINKe
Poe=7, (h+S_ y=0,09 Mila; (11.5)

P, =(c ty Z-tgo, )BwmP _=c /B. (I6).

Io rpaduxam cABHrOBBIX MCHBbITaAHMRA {CM. pUC. [1.4) 3HaueHuy
CHEIUICHUA U yIJIa BHYTPEHHEro TPEHHS, COOTBETCTBYIOIHE HPHPOAHOI
BI@KHOCTH, pashel ¢ =0,013 MIla; ¢ =7°.

Jns onpenenenns B Heobxonumo paccuurars 2a/B u 2/B.

Ilpu z = 6, 2a/B = 1, z/6 = 0,5 no rpadukam (CM. NpHIOKeHHe
4(I')) onpenensem: B = 0,26. ITo dpopmyne (/1.6) P, = 0,067 MIla.
Orcrona koopduument GezonacHoctH pased 0,71. [ockonbky K <1,
TO MPOYHOCTH CNabbIX FPYHTOB NMPH OBICTPOH OTCHIIIKE HACBIMU He
obecrieuena. Cnenyer OLEHWTb HECYUYIO CIIOCOOHOCTh OCHOBaHMS
HAaCBINH NP MeVIEHHOH OTCHINKE HaChIITH.

Ilo pesynbraram KOMIPECCHOHHBIX HCMBITAHHH HAXOAUM
KOHEYHYIO BJIaXKHOCTh TPYHTa MOCNE YIUIOTHEHHA MOX pacy&THOM
Harpysko#: W _ =52,9%; no pesyisTaTaM CABMIOBBIX HCIBITaHHI
ompenensemc, WO, coorsercTBylomme W_:c  =0,018 Mlla;
B o= T575°.

W)

z
Hns cros una, npu @, =7,75°, v=; =0,5u2 a/B=1, dpynxums

B=0,22.

Be3somnacHas Harpy3ka IpH YCIOBHH MeUICHHOM OTCHIIKH HACkl-
nu coctasnser P, = 0,082 MIla. Koapduument GezomacHocty B
nanHoM ciyudae pased K, =1,0. Oro o3navaer, 4To Hecymas
Croco6HOCTh ¢1aboro OCHOBaHHA MPH PACCMOTPEHHBIX YCHOBHAX
obecrieyeHa.

OnHako HEOOXOIMMO PaCCYHTATh PEKMM OTCHINKH HACKINM WK
ApyTHe JONOJHHTENbHbIE MEPONPHATHA 111 obecnede s NPOYHOCTH
cnalBIX rpyHTOB (pUrpy304Hbie G€pMBI, CBauM U T. 11.)

Jina nansHeiero BHINOJHEHHS PAaCHETOB YKa3aHHBIX KOHCTPYK-
1Mt fo/mkHa GbITh onpeeneHa CKOPOCTh 0CaJKM CMaGoro ocHoBaHuA
NOJ1 Harpy3Ko# OT BeCca HAChINHU.
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IIpoznoz ocadku 6o epemenu naceinu na cnabom ocHoéanuu
Tpu nonHoM 06BéMe HCrBITaHUM CTAGbIX FPYHTOB Ha KOHCO-
NHAAUHIO (MCIIBITAHUS HECKOJIBKHX HAEHTUYHBIX 00pasLoB MpH pasHbIX
YCTOBUSAX APEHUPOBAHHA H TIPH HECKONBKMX CTYIEHAX YIUTOTHAIOIEH
HAIPY3KH) XOJI OCaJIKH BO BpEMeHM PeanbHOTO CJI0oA Miia MOXeT ObITh
paccuMTaH no dopmyne
T,=b, -H,, an
rae Tkp — BpeMs (CYT, FOABI) AOCTHXKEHHUS 3aAaHHOH OTHOCHTENbHOM
geopmaumy (MH cTenieHu koHconuaauuu T,) cios cnaboro rpyHra;
H, - nyTs dpunsTpaumn omxumaemoi Bonb;
b7Lp ~ KOHCOMMAAlMOHHBIH TTapamMeTp, PaBHbIH
_At,-ty)
® 7 3n2,
et — BpeMs (MHH) NOCTHXEHUS 33JaHHOM OTHOCHTENbHOMN
nedopMaLluM NP YIJIOTHEHUM NOA pacuETHOR Harpy3koii P ofpasuah,
TIpH ABYCTOPOHHEM ApeHHupoBaHuH (uisrpauuu) h =h _/2;

1¢ " obp
t, — To xe, ofpasua ¢ OJHOCTOPOHHMM JPEHHPOBAHHEM

, (1.8)

hZ¢= hosp, MUH

KonconnnanuoHHbie KpHBbie Mpo6 1iia NMpecTaBlieHbt Ha puc. J1.6.
o rpaduky A=f1gt) npu P=0,15 MIla Bpems mocTiKeHHs
oTHocHuTeIbHOH Aedopmauun A=0,075, 4TO COOTBETCTBYET CTENEHH
roncommpatu U=90%, cocrasnser: t, =190 MuH u t,=355 mun. Tlo gopmyne

(1.8) b =35,2 MUH/CM?; OTCIOHA 110 q)opmyne . 7) T, oy =24,1 rona.

: s
g ous e e e e
Son ;’A-.
< Y, g
gow 5
N ~ P S I
3 l\/’ 4/[7:- -
£ o6 5 =3
3 003 e e B e K
g o ==
g TG
01 ' 2 4 5 15 30 60 120 230 450 900 1300 3500 gt
Bpoms, M1

Puc. [.6. Konconuoayuonnsie kpuesie una:

1 — gpunsmpayus osycmoponnan npuP  =0,15 Mila;
2 - oonocmoponnas gunsmpayus npu P, =0,15 Mia;
3 ~ uavmpayus osycmopounan npu P, =0,3 Mila;
4 — 00HOCMOPORNAR unsmpayun npu Pm=0,3 Mlla
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PaccuuTeiBaeM BpeMs MOCTHXKCHHA CTeNeHH KOHCONHIALMH:
U=70% u A=0,0665. Jina A=0,0665 Bpems t, =100 muH; t,=62 mun. B
3TOM CiTyJae bkp=8,11 mun/cm?’; orcrona T, = 5,5 ser.

IIpu cokpaméHHOM 00béMe MCHBITaHUHN CiabblX TPYHTOR Ha
KOHCOJIHAAUMIO BPEMs AOCTHM)KEHHA HHTCHCHBHOM 4acTH OCaiku
peanbHBIM CJIOEM PacCHHThIBaeTcd No Gopmyne Teopud GHIBTpa-
nuoHHOH koHconuaaimu (npu U=85% wiu U=90% B 3aBUCHMOCTH OT
THIIA JOPOXHOIO MOKPBITH):

1 NHs
»= o, a9
rme N, — ko3¢ duumenT, 3aBucamuit ot A u onpenenseMbii no
Tabn. 3.4;
C, — xo3bduumenT konconuaanun npu U=50%, cM?/MHH.
Kos¢¢unmeHT KOHCONMAAMU PACCUUTHIBAETCA MO JaHHBIM
J1abopaTOpHBIX UCHIbITaHUH No GopMyie
N, h}
C, =T (11.10)
rae t, — Bpems pocTwxeHusa U npu vcnbiTanuu obpasua, MyTh
(puIBTpaLMY BOIBI M3 KOTOPOTO paBeH h,.

B naHHOM npuMepe BpeMs IOCTHXEHUA t _, , COCTABIIAET 22 MHH,

=50%
orciona C =0,0568 cm*/muH.

[Hanee paccuuteiBaeM Bpems gocTivkeHus U=85% crnoem una
MomHOCTEI0 6 M 1o dopmyrne ([1.9). B pesyabTare mosnyuaeM
T 45, =8,32 rona.

HeobxonyM ganpHeHuInNi pacy€T JONONHUTENBHBIX MEPOTIPHATHA

U1 YCKOpEHH s OCaiki ¢1a00ro OCHOBaHHS.
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Pacuém senununvi 8pemennoi npuspysku

1) Pacuér BpeMeHHOI MPUTpy3KH MO YTOYHEHHOH METO/IHKE.

Ilo yxasanubiM Beimie (opmynam (M. 8, . 9) ctpoum kpusyio
KOHCOJTAALIMM CJTOf Wila B OCHOBaHHH HackrH (puc. J1. 7). To rpadmcy S=A(T)
(cm. puc . 7) onpeniensieM BpeMsi JOCTIDKEHMs TpeOyeMoii MHTEHCHBHOCTH
ocamkH: v =5 ew/rof. C 370i1 LiesbIo MpOBOIUM K KPHBOH KOHCONHIZALMH
KACATEITLHYIO C YITIOM HAKJIOHA, PABHBIM JIOITYCTUMOM HHTEHCHBHOCTH OCAIIKH
5 cm/ron. Touxa kacaHus onpenenur b= 3,5roma, A=0,0533 uU = 56%.

Ha ocHOBe MaHHBIX KOHCONHAAUMOHHBIX HCHBITAHHH CTPOMM
rpaduk 3aBUCHMOCTH A = f{Igt) nng oOpa3uoB, MyTh GWIETPALMH U3
kotopbix paseH h,, ih, o (puc. 1. 8). o rpaduky Haxomum: t =40 MuH
nt,. =53 MHUH, COOTBETCTBYIOLIHE P =(,082 MIla npu oxHo-
CTOPOHHEH M IByXCTOPOHHEH HUIBTPALMH. Y TOUHUM 3TH JaHHBIE U1
pacuéTHo} Harpysku. C 3To#t 1embro cTpouM rpaduk 3aBHCHMOCTH
t=f(R’ ), To €cTb rpa MK 3aBHCHMOCTH BPEMEHH JOCTIKEHHS 3aJaHHOH
oTHocHTenpHOM nedopmaumu A=0,0533 or kBanpara BbiCOTH! 00pasua
(puc. J1.9). Io atoMy rpaduky Haxoaum napamerpsl a, u b, opmysbl

t=a,tb I, (L11).

[lo rpaduky HaxoauM 3HaYEHHSA: a, = 36 MHH H
=25 mun/cm?.

TpeGyemoe BpeMs yrioTHeHus ocHosanma T, = 1 rox. Bpems
OTHOCHMTENBHOM Aeopmanuu A=0,0533, ucxons u3

by

NOCTHXKEHUS tTpc6
ycnosus TTpc6 = 1 ron, paccHHUTHIBAEeTCA NO Q)opmyne

2
a;, +86,,hy
tmpe 6. = T mpeb. '_a _'+"‘"_6 ‘ “"H‘_; . (I[.IZ)
ip AD
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Bpewms ocaaku, roasi
Puc. [1.7. Kpuean Konconuoayuu peanbHozo cion

"I\
RANN

E \ Puc. 1.8. I'papux onpedenenus
§1 30 N\ 8pemeRu 00CMUNCEHUA PACHEMHON
2 g \"w Cmenenu Konconuoauuu Onn
* \ 3a0anHol Hazpy3Ku
N
(¢ ARV

0.1 02 03 04Pp
Harpyska, MIla

Jns nanuHoro npumepa t s = 30,15 Mum.

Io rpaduky t = AP) (cM. puc.[1.8) Haxomum, uto tones =30,15 mun
AOCTHraeTCs NpH ymiotHenuw nox P =0,171 MIla. Benuunna
TIPUIPY3KH, HCXONIS M3 MOMYSEHHBIX BETMUMH HAPY3KH, PACCHHTHIBACTCA
no ¢popmyne

Pnpnr= P'rpeﬁ - Ppm,' (n'13)

Orcrona Pw= 0,089 MITa.
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o071
50 1
Puc. 1.9. Ipagpux
40 onpedenenus epemenu
E docmucenun
- 30 Dpacuémmuoii cmenenu
& 20 b KOHCcOnuoayuu 011{1
PaznuyneIx nymei
10 dunempayuu
0 2 4 5 8 b

[y GuasTpauus, cm

[Tyrem cpaBHEHUs BeIMYMHBI BpeMeHHOH NpUrpy3ku ¢ 6ezomnac-
Hoi Harpy3koii nonydaem P >P. . OTo 03Hadaet, 4To BpeMeHHy10
TPHrPY3Ky JUIl YCKOPEHHUs OCafKK A0 | roja MpMHATH KaK JOMONHH-
TeNbHOE MEPOTIPHATHE He NpeJCcTaBigeTcs Bo3MoXHbIM. Heobxonumo
PacCMOTPEHHE APYTHX MEPONPHATHH (CM. HIDKE).

2) Pacuét BpeMEHHOH NPHUIPY3KH MO YIPOIEHHONH METOMKKE.

B nannom npumepe koHeuHas ocaaka (S_,) coctasnser 0,51 m.
QunsTpanMoHHas YacTb Mpu S, = 0,408 M cootBercTByeT U=100%;
90% ot aTolt BenuuuHbl coctapaset 0,367 m; xkosbPuuueHt
rouconuaauus paseH C = 0,0568 cm?/mun (win 3,408 cm?/u); TpeGyemoe
Bpems koHcomunanmu T =1 roz.

Onpenenum 3HaueHue napamerpa N, no gopmyre

N =7r2C“Tmpe6
CTam (.14)

[onydaem N, =0,202. 3nas 31y BeMumHY, OrpesienseM Tpefyemoe
3HayeHHe Kod(duumeHTa BpeMeHH (Kup) no Tabn. 3.4, koropoe 6yaer
pasHo 0,327. Nanee HaiineM BeIMYHHY KOHEYHOH OCajKH, KOTOpPYIO
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HOJYYHIH 6Bl MPH NPHIOKEHUH HEKOTOPO# HATPY3KH, AJIS KOTOPOi
ocanxa S = 0,367 M gocTuraercs npu K.p= 0,327 no ¢opmyie

Spac'a
Sen =7 (1.15)

€p

Io sroit popmyne S__ = 1,12 m. ITockonbKy Takas ocajka He
MOXKET OBITB IOMYIIEHA, TO OTIPEIETHM, CKOJIBKO OTpeSyeTCs BpeMenn
ana poctukenua ocaaxd 0,367 M npH yBeIMYEHHH Harpysku Haj
npoekTHO! Ha 0,04 MIla, To ecTb Ha 2 M.

ITo rpaduxy (cM. puc./I.5) HaxoaMM, YTO HpPH Harpyske
P=0,122 MIla koHe4YHas OCafKa COCTaB/ISET Sm =(,67 M. Paccuntaem
KBP no dopmyrne

8p = Spac'—! /Sxou : (I[']6)

Jina nanxoro npumepa K = 0,548. [To taGn. 3.4 onpenensem,
uto npu K = 0,548 N = 0,59. Bpems s noctikerus ocamxu 0,67 m
npy fonioiHuTe IbHOH npurpyske 0,04 MIla paccunTaem o Gopmyne

y G

n?
Zo .17
4 A.17)

=

&

omyuaem T = 2,93 rona. Eciu Takoi cpok KOHCONMHAALMY He
yCTpauBaeT CTPOUTeNeH, TO HEOOXOAHMO paccCMOTpeTh ApyrHe
AOTIOJIHUTEIbHbIE MEPOTIPHUATHS U1 YCKOPEHHUs OCa/IKH HACHIIIY.

Pacuém xoncmpyxyuu Haceinu ¢ sepmMuKanbHLIMU OpeHaMu
(onepmuimu)

Ilpu pacuére mpuHHMaeM, 4TO GHIBTPAUHOHHAS CMOCOGHOCTD
rpyHTa OJMHAKOBas B BEPTUKAILHOM H FOPH30HTAJIBHOM HallpaB/IeHUH.
HeobxoaMMO paccUHTaTh AMaMeTp ¥ WAr ApeH, oGecreuuBaromHe
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JAOCTHXEHNE pacH€THOH OCaIKy WiH TpeGyemoli CTeneH: KOHCONMHAALHA
OCHOBaHHs, paBHOMH 90%, 32 OXHH rog.
OnpenenseM pacyéTHYIO Harpy3Ky Ha OCHOBaHHe 1o Gopmyie
P =V B+ (= 1) S (1.18)
Benuumnna Harpy3ku Ha ocHoBanne npu S=0u S =1 M
cooTBeTcTBEHHO cocTaBuT 0,08 MITa. Ilo rpaduxy, npuBenéHHOMy Ha
puc.J1.5, Ppwl =0,082 MIlau Spm =0,51 m.
[IpuHumMaem nuamerp obcamuoit Tpy6sr d = 0,4 M, war apeH —
1=2Mm.
OddexTHBHBIN AHaMETp APeH onpenensieM no Gpopmyie
D=1,13-1 1.19)
B nannoM npuMepe D =2,26 M. [lanee paccuursiBaem cOmpkeHHe
(8 TaxoM BHAe JUIA pacuyéra npeH) no gopmyne

D
=T (.20

Orcrona n = 5,65.

Haxonum k03¢ HUMEHT KOHCOTMAALNH IPYHTa OCHOBAaHHS HPH
YILIOTHEHHH MO pacuéTHOM Harpyskoil. CONIaCHO MCMBITAHHAM Ha
KoHCONHaauwto, BpeMs goctrkeHus U = 90%-Hoil ¢uisTpaliHOHHOIM
0CaJKH NPH YILTOTHEHHH NoJ Harpy3skoii, 6nuskoii k pacuyérHoii,
00pasLIOB BBICOTOM 2,5 CM NPH OHOCTOPOHHEH (PUBTpaLK COCTaBNAET
370 muH. KoadpuuHeHT KOHCONMUIALAY, pacCUMTaHHbIi no dopmyrie
(1.10), pasen C, = 0,84 cm?/4. dakTop BpeMEHH NPH FOPU3OHTANLHOH
dunsTpaimu paccuuThiBaeM ro Gopmyne

T, = 1; . (21

[Tonyyaem T,= 0,142. ®akTop BpeMEHH NpH BepTHKAJILHOM
QuiETpanH paccyuTEIBaeM Mo GopMye

C-T

I,="r.

122)
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HNonyuaem T, =0,02. Tlo rpa¢uxy (puc. 4.3) npu n = 5,65;
T =0,142; T, = 0,02; cTenens KOHCOMHAALAK FPYHTa NPH GHIBTPaLiny
B FOPM3OHTA/IEHOM HarpassieHHH cocTasnser U, = 68%, B BepTHKaIbHOM
Hanpasyiennn — U, = 20%. Orcrona o6was cTeneHs KOHCOTHIAUMH,
paccuuTaHHas no hopmysie

U, = 0,01-(100-U))- (100-U ), (A1.23)
pasHa U, =74,4%. Takas cTerneHb KOHCOMHAAIMH c1aboro OCHOBaHHS
HegocTaro4Ha. B cea3u ¢ 3tuM, npuaumMaem d = 0,6 M, /= 1,5 m. B 3Tom
cnyuae n=2,825. [losropsaem pacuér u nomyuaem U_= 88%, U_=20%,
U, = 90,4%.

Taxk kak U o = 90%, To MO¥HO HpRHATL d =60 cM 1 /= 1,5 m,

Taxum 06pa3om, NOCKOBKY yCTPOHCTBO BEPTHKAIBHBIX Ipeq
avametpoM 60 cm ¢ warom 1,5 M nmo3Bonser 3a 1 rox JOCTHIHYTH
90%-Ho¥ CTeTIeHH KOHCOMHIALIMH, TO MOXET OBITH IIPUHATA KOHCTPYK-
L[H5 HACHIITH Ha c/1abOM OCHOBAHHMH C BEPTUKAIbHBIMH JIPEHaMH,

B pesynerare pacuétos (cm. dopmysnl [1.4-]1.6) Gbu10 nomyueno,
4TO U1 06ecneyeHHa IPOHHOCTH CabbIX IPYHTOB CJIELYeT PACCMOTPETh
cllenyrolHe BApHaHThl: PEXXHUM BO3BEICHHUS HACBIIH, TECYAHbBIE CBAM.

Jlas ocHOBaHMsA, CIIOXKEHHOrO MJIOM, Ha3HadeHHE pexHMa
OTCHINKH HAChii HeI)(EKTHBHO, NOITOMY Jajiee PacCUMTHIBACTCA
KOHCTPYKLHS HACBINH C NECUAHBIMH CBasAMH.

Pacuém KOHCIMPYXYUU HACHINU C NECYAHBIMU CE8AAMU

Ilpumem muamerp cBau d = 80 cM, paccTosHHE MEXIY CBagMH B

2

cBety /=2 M, ATuHy cBau 6 M. OTHowenye =7 = o = 2,5,

Paccuntaem no dopmyse (11.10) xoapduuueHT KoHCONH AWK
Ha MOMEHT JocTixkeHHs 90%-Hol cTeneHH KOHCONMMAAUUH (HIbTpa-
HUOHHOH YacTH OCaJAKKW NPH OJHOCTOPOHHEH QWIBTpauuy, eciu
tyego =370 MuH, TO C = 0,84 cm?/u.

Hanee onpenenum T, = 0,18 u T, = 0,02.

Io rpagmuky (puc. 4.3) ana nomyyenusix 3navenuit T, T, u
n = 2,5 naxomum U = 100% u U = 20%. Orcrona U, = 99,2%.
Hockonbky HEeT HEOGXOJHMOCTH HOCTHXXEHMS TAaKOM CTeneHH
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KOHCOTMAALIWM, IPUMEM APYTHE NIapameTpsl cBau: auametp 60 cM, mar
2,0 M, umna 6 M. Ilpy oTux 3Havennsx n = 3,33; T = 0,18; T, = 0,02.
To rpadmky (puc.4.3) U = 87%, U,=20%, U, =90%.

Taxoii pesynsrar pacuéra 1o BpeMeHH KOHCOIUJALMH CIIOS Wia
yctpauBaeT. [lantee TpeGyeTcs IpOBECTH pacyéT yCTONUMBOCTH CBaMHO#M
KOHCTPYKLIMH.

Jns 3Toro onpenenseM pacyéTHYIO Harpy3ky Ha OCHOBaHHE [0
dopmyne (J1.2): Ppw1 = (0,08 MIla; 6e30nacHyo Harpy3Ky Ha OCHOBaHHe
no popmyae (1.5): P, = 0,05 MIla. TIpumeM CTpyKTypHOE CLIENIEHHE
rpyntac, pastoe 0,01 MITa. OpreHTHPOBOHO yenoBHe obecneueH s
YCTOHYHBOCTH KOHCTPYKLIAH MOXET OBITH IPOBEPEHO MO hopMyrie

P-P =2c_, .24)
rae (P, ~ P ) — pasHOCTb [MaBHBEIX HANpPsKEHHH B OCHOBaHMH. (B 1ot
dopMyste coxpaHeHbl 0603Ha4YeHUS aBTOPOB METOIMKH).

Jlna paccmarpusaemoro ciydas (P, — P ) = 0,02 MITa. B nonsx
OT pac4ETHOM Harpy3ky JOMyCTAMas Pa3HOCTb MIABHBIX HANPSKEHHH
cocrapnset (P, — P )- P, = 0,25. Tlo tabauuam (cM. nmpuioxenne 6(E))
s necka ¢ & = 0,3 urpynra ¢ i = 0,45 npu oTHOCHTEIbHOH AeOopMaLIMU
A, = 0,072 cbmuwxkenue, onpenensemoe no gopmyne (I.25), pasno
m=0,4. B 1anuoM ciyuae cOnmxeHue onpeaensercs no gopmyre

m=T (A1.25)

Taxum o6pa3oM, momydeHo, 4TO NPU NepepacnpeieeHHH
Harpy3Ku OT HaChIITH MEX/1y CBasMH M CTabbIM IPYHTOM YCTOHYHBOCTD
koHCTpYKLHMH OyneT obecnedeHa, BpeMs NOCTHIKEHHUS 3aJaHHOM
(Tpebyemoii) cTeneHH KOHCONUAAUMH COCTABIAET 1 roA NPH MPHUHATBIX
NapameTpax CBaHHOH KOHCTPYKLHH.

OnrUManbHbli BADUAHT KOHCTPYKLIMM HACBITH JIOJDKEH BHIOHpaTh-
1 Ha OCHOBaHHWHM TEXHMKO-3KOHOMHHYECKOTO CPaBHEHHS HECKONbKHMX
BADHAHTOB, HAJIMYMA MapKa MallMH K OpPraHuU3alui, CrocoGHbIX
KaYeCTBEHHO BBITIOJIHUTH TO WIIM HHOE IPOEKTHOE PELlCHHE.
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Pacuém pexcuma 8036edenus Haceinu

HcxonHbIMA TaHHBIMU JUTS pacyETOB ABJAIOTCS BBICOTA HACKITY
h =4 m; mupuHa nosepxy B = 12 M; 3an0xeHue otkocoB m = 1:1,5.

OcHOBaHHE HACHINTH CJ0XEHO TOPHOM MOLIHOCTBHIO 4 v
(puc. /1.10), XOTOpbIH NMOACTUNAETCA CYNECHIO MMOTYTBEPAOH KOHCHC-
TeHLUMH. [OPH30HT FPYHTOBBIX BOJ COBMANAET C NOBEPXHOCTBIO 3EMIH,

2
<t

'
ds

12m Topd z

Cyuecs

Puc. /].10. Pacuémnasn cxema nacsinu

INomydeHnsie B 1abopaTOpUH KOMITPECCHOHHBIC KPHBBIE A
Topda npeacraBneHsl Ha puc. .11, 3aBHCHMOCTH CLEIUIEHHS U yTIa
BHYTPEHHETO TPEHHs OT BIIAXXHOCTH — Ha puc. JI.12.

w €
700 | 700
600 F = 600
Puc. JI.11. Ipagpux 2 L i o\ Lo
3asucumocmu B ool B X
L 0
811adCHOCMU U MOOYAAR % g I\ w
d 300 300 p,—
0CAOKU oM HA2PY3KU ONA = 3 2 | (” )
el -
mopea 200f 2 200
100 F = 100
0 P
0,1 02 03 04
Harpyska, MIla
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Puc. 1.12. I'paghuxu 3aeucumocmu y2na
6Hympenez0 mperua U CUEenIeRUn om
enaxcuocmu ona mopga

[noTHOCTh rpyHTa HACHINM paBHA p = 2 T/M, INIOTHOCTH TOpda
p = 0,94 1/M°. PasnoBunHOCTL TOpda: Topd cpenHed BIaXKHOCTH
= 0,
(W = 600%).
Pacuém ocadxu u necywyeti cnocobHocmu cnabvix 2pyHmos 6
OCHOBaHUU

Pacuér npo4HocTH ciabbiX PYHTOB, BBINIOMHEHHBIHA B COOTBETCT-
BHH C BBIILICH3/IOKEHHOH METOANKOMH, MOKAa3al, 4TO MPOYHOCTh CIION
Topda obecreuesa TOABKO MPH OTCHINKE HACHINH 10 ONPEEIeHHOMY
pexumy. [lonydero, uto P, = 0,079 Mlla; P . = 0,24 MIla.

C genblo pacuéTa pexxMMa BO3BEJICHWA HACHIIH ONpeNesIUM
3HaYeHHS PacyETHON Harpy3KM Ha HECKOJIbKO MOMEHTOB Iipoliecca
xonconunaruu (U = 25%; U = 50%). [Ipn 310M HEO6XOAHMO Y4eCTb,
YTO KOHEUHAs OcajKa cjios Topda MoJ pacu€THOH Harpy3KoH cocTab/seT
1,93 M, ocaika B MOMeHT 3aBepLieHHA GRIBTPALHOHHOH KOHCOMHAALHH

1,54

paBHa 1,54 M, OTHOCHTE/IbHAs OCanKa A = Ve =0,385.

Pacuém peosicuma 6o38edenus Hacviny

Bripaxenue, cBA3biBalOLIEe PACYETHYIO BIaXHOCTh claboil
TOMUM (BNOXHOCTh Ha ropusoHTe Z = H T H¢ ~ MaKCHMaJIbHBIH
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nyTh GUIBTPaLUH OTXKAMAeMOH BOIbI) C OCaHKOH €€ NMOBEPXHOCTY,
HUMeeT BUA
W=W_ (1,578/S_,—0,57)(W_,-W_), (1.26)

e S, —ocajaka nOBePXHOCT¥ OCHOBAHHs Ha MOMEHT t;

S, — KOHeuHas OcajKa MPH PacyETHOM Harpyske;

W,_.» W, — COOTBETCTBEHHO Hava/lbHas ¥ KOHeYHas BIaXHOCTy
TPYHTA MOJ PacYETHON HArPY3KOH.

Pacuér pexkuMa BO3BEACHHS HACKIIIH C HCTI0;1b30BaHHEM YKa3aH-
HOM 3aBUCHMOCTH OCYLIECTBIAETCA rpadoaHaNuTH4eCKUM Crocoboy
B clieAyIoweH NOCIeI0BaTeIbHOCTH.

3apatorcs YeThIpbMa 3HaueHIMH ocanku: S, = 0,67 m; S,= 0,84 u;
S,=1,17m; S,= 1,51 m. ITo opmysne ([1.26) BHIMMCIAIOT BIAKHOCTS,
COOTBETCTBYIOLLYIO MOMEHTY JOCTHIKECHHUA OCAIOK:

W, =612%; W,=571%; W, =487%; W , = 405%.

Io xprsoit ¢, = f (W) (cm. puc. [T 12) onpenersnor ¢, vt NOMyYeHHbX

2a
Bnma{ocreﬁ.l'lpﬂi = 1,U=0,33; B = 0,275 no dopmyne (1. 6) Haxomm
P_ .= 0,066 MIla; P 0,07 MIla; P__.= 0,09 MIla;

Bestl 6est3

P_ . =0,13 Mlla.

Geatd
3arem 3aeucumocts S = f (P, ) HaHocar Ha rpadux (puc. [1.13),

nosydaror kpusyro ABCIIE.

Gest2

a) 6)
S
22 S &
2,01 0,5 0.12
1,8 1,8 0.10
= 16 0,00
< 1,4 14 |
% 0.0
g 12 0.06
8 1,0 | _Lof =
et
0,6 0,6
- -~
0,2 0,2
0,14 0,12 0,10 0,08 0.,06 0,04 P 0 4 8§ 12 16 20 24T
Harpy3ka, MIla Bpewms, mec.

Puc. [1.13. I'pagpux ona onpedenenusn:
@ — cmyneneti HaZpy3KU NPuU Haubonee payuoHALHOM PeNCUME
omcsinKu Hacvini; 0 — 6pemenu 6bI0EPHCUCAHUA PASAULHDIX
cmyneneii Hazpy3Ku RO KpUGHIM OCAOKU 60 6PEMEHU 8

3agucumocmu om HaAzpy3Ku
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BennunHa akrudecku AeHCTBYIOWEH HATPY3KH HE JOJDKHA GBITH
uwxe 6esonacHoi Gonee yem Ha 10%. Harpyska B mpoliecce ocanku
¢/10% 10/DKHA CHIDKaThCA He Gonee yem Ha 10%. J{ns Toro 9ro6r1 ynoGHee
fbL10 KOHTPOJTMPOBATH 3TH YCIIOBHA, CTPOST KPHBYIO, A6CLHCCH TOUEK
xoTopoif He omM4aloTcsa Gonee yeM Ha 10% ot xpuBoii S = f (P
TTonyyator kpusyto A'BICIIT'E!,

Be3somnacHas HarpysKka Ha OCHOBaHHE B €10 IIPUPOHOM COCTOSAHHH
¢ y4eToM pacroNOKEHHA PaCUETHOrO rOPH30HTa Ha HIDKHEH rpaHune
cnos pasHa 0,062 MITa. TIpu ynensHoM Bece rPyHTa HACHINA Y, = 2 T/M°
Ha OCHOBaHHE MOXKHO CPa3y OTChINATh CJIOH TONIIHHOM, OTIpeAeTIeHHOMN
no gopmyne ([.2), h = 3,0 m.

Harpy3ka OT HachIMTaHHOTO CJ10 MO Mepe YIUIOTHEHHs (pocTa
ocanxn) OyAeT CHMXXATbCs BCJIEACTBHE MPOSABICHHOro 3ddexra
B3BELUMBAHMSA B COOTBETCTBUH C JIMHEHHOH 3aBUcuMOcThIO ([1.3).

TipuS=0 P, =0,062Mlla; S=0,5mP,=0,057 MIla;S=1m
P,=0,052 Mlla.

TTomy4yeHHBIe 3HAYEHHs HAHOCAT Ha rpaHK K 1101y 4at0T MPAMYIO
AM (cm. puc. [T, 13,3).

B cooTBeTCTBMM € pacuéTOM KOHe4Has ocajika cios topda
MoLHOCTBIO 4 M cocTasieT 1,68 M u Harpy3ka 0,096 MITa. Oty Touky
Takxke HaHocsT Ha rpaduk. Iomywatotr Touky F, koTopas saengercs
KOHEYHOM TOUKOH rpadyka 3aBUCHMOCTH HArpy3KH, ASHCTRYIOMEH Ha
0CHOBaHME B MIPOLIECCE OCAIKH IIOCIIE OTCHINKHU NOHOTO 00hEMa IrpyHTa.

3ta 3aBUCHMMOCTD BBIPa)KAaeTCA B JaHHOM ciry4ae GopMyinoit

P=P_ - S.y&.

HaHnocuM 3Ty 3aBUCHMOCTD Ha rpadHK, g 4ero uepes Touky F
NPOBOAMM MpPAMYIO, MapannensHyo npamoi AM. Orpesok FN
npeactaBaseT coboH KOHEYHbIH Yy4acTOK MCKOMOH (aKTHYECKOH
3aBHCMMOCTH Harpy3kd OT OCaJK{ NpH Haubonee palMOHANIBHOM
pexame 3arpyxeHua. Harpyska oT nepBoHa4aIbHOro OTCBINAHHOTO CJI0s
coctarnseT 90% Ge3onacHoit Harpysku npk ocazke 0,48 M (Touka P’ ).
B 310T MOMEHT HEOGXOAUMO MOBBICUTH HArpy3Ky 10 Ge30macHoOiM
senuunnet P, Tlocne atoro Harpyska GyZeT cCHOBAa MOCTENEHHO
CHWXAThCA B Mporiecce ocank (nuuus P',M) ¥ noCTHTHET BeIMYMHBI
90%-noi GesomacHoit mpu ocazke 0,76 M. Paccyxnas aHalOTHYHO,

o)
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HOJTy4aloT JiomaHyto nusuio P' P ; PP P',P.; ...; P', P, mpencras-
JAIOUTyIo cO00H HCKOMYO peasibHYIO 3aBUCHMOCTb Harpy3KkH OT OCAJKH,

TNonyyeHHsI rpaduK MOKa3bIBAET, KAKMMH CTYTIEHIMH MOXHO
NPUKJIaBIBATh HAPY3KY Ha OCHOBaHUE H3 YCIIOBHS 0becTieueHus ero
NpoYHOCTH Ha Haubonee ONMacHOM ropysoHTe. Jlanee ompenensior
TOJMHHY cJloeB (B COOTBETCTBHM ¢ Tabm. [[.1) mns mocioHHoro

BO3BCACHHNA HACBIIIH.

Ta6nuua [l
Homep cros | Harpyska, MIla | Tonmuna cinos, M| Obmas TOMIHHE, M
1 0,062 3,1 -
2 0,064 0,4 3,5
3 0,069 0.5 3,9

Bpems BbLISPKUBAHMA KAKIOTO CJI0S1 OTIPEAEIISIOT, HCTIONB3YS KPHBbe
KoHcomparwH (cM. puc. 1,13, 6). Ilepsas cTyneHs fomkHa ObITH BBUIEpIKaHA
10 jocTkeHHs ocaaxu 0,48 M. B coorBeTCTBMM C 9THM OTKJIAABIBAIOT Ha OCH
opmuHar S = 0,48 M M NPOBOAAT NFOPH3OHTAILHYIO ITYHKTHPHYIO JIMHMIO JI0
repeceueHHs ¢ KpUBOH, oteevarorueli Harpyske 0,06 MITa. IMomyuaror Touky,
KOTOpO# COOTBETCTBYET BpeMsl MPAMEPHO 3 Mec. I1o 1 GyneT HeoOXomMoe
BpeMsl BbIICPKHBAHHS TIEPBOH CTYTIEH! HArpy3ku. Jlanee MOXHO orcbimars
BTOpOIA CJ10#, MOBBICHTH Harpy3Ky 10 0,064 Ml 1a. ITpu 31oM rpyHT OcHOBaHKS
OyneT y)xe KOHCONHIAMPOBATHCA B COOTBETCTBHM C KPHBOM, OTBeyarowiel
Harpyz3ke 0,07 MI1a no nocrwxenns ocanxd 0,76 M.

Bpems Bo3aeHicTrUs 3TOH CTynEeHU cocTaBuT 5-3 = 2 Mec. [Tocne
nocrwkenust ocagka 0,76 M Harpy3ka MOXeT OHITH yBeJHYeHa 10
0,075 MTITa. I'pyHT ocHoBanus GyHeT YIUIOTHATBCA B COOTBETCTBUH ¢
KpHUBO#, oTBeuatoweli Harpy3ske 0,08 MIla. Bpems noctwkexns aroi
OCaJKH COCTABHUT 6 MeC. AHAIOTHYHO CTPOST rpaduK A0 JOCTIDKEHHT
BEJIMUUHEI Pacu&THOH OCanKH.

Pacuémur ocadku ¢ yuemom cpoka ciyscbst 00pozu, npoyHocmu
cnabulx 2pyHmos, npuzpy3ouHvix bepm, necuansix ceaii

HcXOAHBIMY JAHHBIME IS PacYéTa SBIISFOTCA: BBICOTA HACHIMH
h = 7 m; mupuna noeepxy B = 12 M; 3ayoxenue orkocos m = 1:1,5;
IUIOTHOCTb IPyHTa Hacek p = 2 T/M’. Cnaboe OCHOBaHME CIOXKEHO
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toppom MomuocTsto H = 6 m. [LtorHocTs Topda B npHpOIHOM
cocroauuu p = 0,94 /M. Croii Topda moacTHIaeTCs TNIMHOM TBEPIO#H
KOHCHCTEHUMH. [OpH30HT PPYHTOBBIX BOA COBMAAAET C NOBEPXHOCTHIO
3emH. Pacu€THas cxema naHa Ha pyc. J1.14. KoMnpeccHoHHbIe KpHBbIE
111 Topdha NpeIcTaBIeHs! Ha puc. J1.15; KOHCOMTHAAlHOHHEBIE KPUBEIE —
na puc. JI.16; rpaduku 3aBHCHMMOCTH CLEIUIEHHS H yI71a BHYTPEHHErO
TPEHHUA FPYHTA OT BJaXXHOCTH — Ha puc. J.17.

6 M

Topd

H=

Puc. J].14. Pacuémnan cxema

Haceinu
A W - € T
r I;i\?\
§ 06F 600 600 L
=P —
2 05k soof ¥ 500 2 N
& = . AR
g £ g v &
% 04 & 400l £ 400 I
5 g g
31 & L 2 AP
E O,Jr s 300 é. 300 xi 75
€ 021" 200k £ 200 N4
g = / —
& oaf 100 100
oL oL

0 01 02 P

Harpyska, MIla

Puc, /1.15. Komnpeccuonnvie kpugsie mopgha

187



Pacuém xoneunoii ocadxu cnabozo 0CHOGANUA C y4emOM CPOKA
cayxcbu dopozu

OnpenenuM pacyéTHOE BpeMd YIUTOTHEHHA o6pa3Lia 110 KPHBOk

KOHCONHAALHH C YYETOM CPOKa CITyxGbl IOPOXKHOH KOHCTPYKLHK
T_ =20 et o popmysie

Loy =1y E; . .27

A
o 2 [|[EF=F P05\
R — P=0,1 MIa

04— =SS P-0,05 MITs
/,2&_’42__,

0,2

o
n

AedopMatms
o
-
N

OrHOCUTENBHAA

o

1 510 56100 5000 let
Bpema, Mun
Puc. /1.16. Konconuoanyuontisie Kpugste
mopga:
haﬁp o
I-hy = 7 3 2-h=h . ; x — mouKu 8b1X00a KpUBOH

KOHCOUOAUUU HA NPAMYIO

Jlnsa maHHOTO IpHUMeEpa [ 117 mun. TTo KOHCOMKIALMOHHBIM
xpuBbIM (cM. puc. [1.16) HalineM yrioBoii napaMeTp m, paBHEIi TaHTEHCY
yrjia HaKJIOHA NMPAMONMHENHOr0 y4acTKa KPHBOH KOHCONMHRALHMA
A = f(Igt) k ocu BpeMenH 1o dopmyie :

mete=h
Igt, ~gt,” A28)
e t — BpeMs IOCTIDKEHUS OTHOCHTETbHOA KOHETHOM fedopmarns
A, MHH;
t,— BpeMs HOCTHXEHHS OTHOCHTENBbHOH medopManuu npH
nepexofe KpUBOJIUHEHHOTO YYacTKa B IPAMOJIHHEHHBIH A, MHH.
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Puc. 17. I'pagpuxu 3agucumocmu cyennenun
U y2na 6HympeHHez0 Mperus om eRaNCHOCMu

Janee onpeaensercs pacuéTHoe 3HaYEHHE MOIYIIA Ocafiku Topda
14 HECKOJIBKUX CTyNEHEH Harpy3oK ¢ y4€TOM CpoKa CITy>KOb! TOpPOXKHOMH
KOHCTPYKIIMH 10 popMyne
pace =€ +1000 -m,, -1g5ﬂt‘ﬂ, (11.29)

1

e €, — MOAY’Nb OCajKH, COOTBETCTBYIOINHH MOMEHTY Iepexoia
KPHBOJ Ha NMPSIMOJIMHEFHBINA yyacToK (3aBepiieHHe (PUILTPALIMOHHOM
YaCTH OCaJKH).

Jins BHIOpaHHBIX 3HAYEHHH CTYNEHEM Harpy3Ku ¢ y4eToM €
onpefenaeTCs KoHeuHas ocaaxa. Pesynerare! no dopmysnam (1128, 11.29)
cBefleHsl B Tabn. J1.2.

e

Tabnwuuma .2
P, MIla M A m, €5, MM/M S, M
P1=0,05 0,29 0,37 0,021 308 1,85
P=0,1 0,39 0,47 0,027 388 2,33
Ps=0,15 0,44 0,55 0,030 457 2,74
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ITo 3THM HaHHBIM CTPOHM rpadHK 3aBUCHuMmocTH S = fB)
(puc. [1.18). Ha o1y e ceTky Hanocum nunuio P = AS), paccunTaHHyl
no ¢opmyne (1.3).

AR

Ocazka, M

|
!
|
|
I
[
|
|
!
i
!
|
L

1 . 1 »
—

0.1 0,2 03 P
Harpyska, Mlla

Puc. J1.18. I'paghux onpedenenun KoHeuHoii ocadku

TlpuS=0 P=0,14 MIla; mpuS=2 P=10,16 MI1a.

Touxa nepeceyenus rpadukos P = fS) u S = AP) coorsercrayer
pacuéTHO# Harpyske P = 0,168 MIla n koHe4Ho#H ocamxe S = 2,8 m.
Taxum o6pa3oM, 0caaKa HaCBINH 38 CPOK CITY>KObI JOPOXKHOM 0AesK B!
coctaBuT 2,8 M. Jlanee HEOGXOAHMO OLEHHUTH MPOYHOCTDH CIabbIX
IPYHTOB B OCHOBAHHH HACBIITH M XOJ PACCYHTAHHOM OCa/IKK BO BPEMEHH.

IIpoeepka ycmoiiuugocmu cnabeix 2pyHmos 8 OCHOBAHUY HACLINY

TIpoBepka ycTOHYMBOCTH cabBIX IPYHTOB, BHUTOJTHEHHAA B
COOTBETCTBHHU C BBIILCH3NOXKEHHOH METONMKOM, MOKas3ana, 41o HX
NMPOYHOCTh He obecneyeHa HY Npd GBICTPOH, HU MPH MEIUICHHOH
otchbinke. Heo6xoauMo paccMoTpeHHe ApPYrMX MEpOTIPHATHH 1A
obecnieyeHHs HecyLueH cnocoOHOCTH cabbIX IPYHTOB.
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Pacuém npuzpyzounvix npusm (bepm)

OpueHTHPOBOYHas BBICOTA NIPUTPY304YHBIX GEpM onpenensercs
no gopmyie

P-P,,
By =—1——5, (130)
Yep

TpH 6BICTPOH OTChITNKE HArpy3Ka OT Beca Hachimi P = 0,195 MI1a;
P, =0,057 MIla; Voo = 2 1/M°. B aTOM ciyuae hm,,= 6,9 M. Takas BbicOTa
fepm sBNAETCS HENpPUEMJIEeMOH, MTO3TOMY PacCMOTPUM BapHaHT
MEZUIEHHOM OTCBINKH Hacwiny. TTpu metenHol orcsinke P = 0,168 MIla;
P_ = 0,167 MIla. Orciona hTP = 0,05 m. Takxe Henenecoobpa3Hblii
papuaHT. YTo6B! BHIOpaTh ONTHMAaNbHbBIH BapHaHT KOHCTPYKLHH,
PACCMOTPHM XOJ] OCaJKH HacbilVi BO BPEMEHH.

Pacuém ocaoxu 6o epemenu

Mo ¢opmyne (J1.10) paccunTiBaeM KO3(PGULHMEHT KOHCOTHARLMA
cnaboro rpyHTa Ha MoMeHT goctikerus U = 50%.

Ha ocHoBaHMH KOHCONMIALMOHHON KpHBO# 06pasiia h = 2 cm,
YIWoTHEHHOTO MO Harpy3koi P = 0,15 MITa, xoHeuHas OTHOCHTENbHAA
nedopmarts obpasua pasha A = 0,54; npu U = 50% A = 0,27; Bpems
JocTIDKEHHA nIocneadei cocrasiaer 12 mun. Orcrona Cu= 0,067 cM¥/MuH.
Ilo hopmyne (J1.9) paccuuTHIBAEM BpEMS AOCTIDKEHHA PEAIbHBIM CIIOEM
cteneny konconupauuu U =90%. T = 8,7 net.

Takum o6pa3oM, HEoGXONMMO Ha3Ha4YaTh MEPONPUATHS AJs
yekopers ocanku. [Tockonbky He obecneveHa v IpOYHOCTH OCHOBAHH,
TO paCCMOTPUM BapHaHT CBai{HOH KOHCTPYKLIHH.

Pacuém naceinu ¢ necuanvimu ceasmu
BeinonHuM pacy€T 13 yeoBui GbICTPO#i OTCHINKH HYKHEH 4aCTH

aceink (h = 0,5-h,, ) ¥ poceinku €€ ocrapmeiics yacTH yepes
onpeneneHHbIH cpok. J{na pacuéra cBail mo yCTOWYMBOCTH HAXOOUM
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P,
COOTHOIIEHHE ;’”, rae P, — Gesonacnas BeprukanbHas Harpyska
[}

P, — pacuéTHas Harpyska OT BeCa HaChilH.
B nannom npumepe P, = 0,057 MITa; P, = 0,07 MIla.
OnpenenyM HArpy3Ky OT BECa HACHIITH C Y4€TOM OCAIKH 110 (opmyne
(11.5). MonyyaeM S=0 P=0,07Mlla;mpu S=2m P=10,11 Mlfa,
HaxomuM TOYKy mepecedeHHs MONy4eHHOH mpaMoi ¢ rpaduxoy
3asucumocty S = P) no puc. [1.18. Touxa nepeceuenus nact paci€rHyio
Harpy3ky P = 0,12 MIa.

P
Orsowente 5= 052 | rne P~ ropusonTashbie Harpsoicerns
0

GOKOBOTO OTXKATHA C/1aboro rpyHTa CBasMH B XOA€ OCaIKH.

Y4
Io cooTHoUeHHIO  ° IipH ko3 puLHeHTe GOKOBOrO 1aBIECHHS
0

necka & = 0,3, xoaddumenTe 60k0BOro pacmupenus rpysra p = 0,4
o Tabnuue (cm. npunoxenyue 6(E)) Haxomqum BenHuuHy m, pasHyio 0,4.
Tpunnmaem auamerp ceaii d = 0,8 M, paccrosHne Mexmy csasmy B

d
cneryl=2M(m=7=0,4).

OnpenenseM CTeNeHb KOHCOMMAALMH OCHOBaHHS 4epes TPH
MecsLa Nocie BO3BEACHHUs HACHINK U ycTporcTBa caail. Koadyuument
KOHCONUIauuu onpenensiem 110 ¢opmyne (J1.10) u3 onbiTHO# Kpusoii
nna crenetm konconupammu U =50% C_ = 0,067 cM*/Mun.

@DaxTOp BPEMEHH B FOPH30HTAILHOM HarNpPaBIEHUH HaXOIHM N0
dopmyne (4.21) T. = 0,22. dakTop BpeMEHH B BEPTHKATHHOM
HanpasieH!H BbiuncaseM no Gopmyine (J1.22) T, = 0,024.

/
3nech = i 2,5 . TIo Homorpamme (cM. prc. 4.3) s pacuéra

CTeNEeHH KOHCONHJALMH I'PYHTOBOTO OCHOBAHUA C BEPTHKAIbHBIMH
apenamu onpenensem: U =95%, U = 17%, U_ = 96%.

ITpH npuHATEIX pa3Mepax CBak H PACCTOAHHH MEX/LY HHUMH yepes
TPH Mecsua 6yaer JOCTUTHyTa CTeneHb koHconuaauun U o= 93%.
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[lo aganoruu paccMaTpuBaeTcs XOX OCAJKH BO BPEMEHH
0CHOB2HHS TIPH IOCHINKE 710 MTPOEKTHOH OTMETKH HACHIIH.

Takum obpasom, pacyéTsl mokasanm, 4to JiA obecriedeHus
NpOYHOCTH C1a0BIX IPYHTOB B OCHOBAHUH HACKITIM M YCKOPEHHUSA OCaKH
HeobX0MMO TIPETYCMOTPETh YCTPOHCTBO TeCHaHbIX CBalf yka3aHHbIX
pasMepos.

Pacuém koncmpykyuu nacsinu (Ha KOHKpemHbIX npuMepax).
I100x0081 K nepexody uepes kanan um. Mockest y 2. Imumpoea

OcHogHble npoekmubvle OaHHbIe

TpoexTupyetcs aBToMOGHIBHas Jopora I kaTreropuu, BeICOTa
HAaCBHITH OT 2 10 7 M, IUIHPHHA HACLINK NIoBepXy 27,5 M; mouu3y — 50-75 M.
3anoxkeHHe OTKOCOB nepeMeHHoe: m, = 1:1,5 u m, = 1:1,75.

OcHoBaHHe NPOSKTHPYEMOii HaChHIH aBTOMOGH/IBHOM AOPOTH Ha
10AX0AX K MOCTOBOMY HEPEXOAy NPEACTaBICHO: MOYBEHHO-
PACTUTENHHBIM ClI0eM TONUHMHOH 20-30 cM, ClI0eM CYTITHHKA TSKEJIO0ro
NBUIEBATOrO NEPeMeHHO ToNmuHbE oT 1,5 1o 4,5 M M crnoem Topda
TaKke MepeMeHHoH TonmmuHel oT 1,5 no 8 M, B TOM uucie H
norpeGeHHOro.

Oyenka pusuko-mexanueckux c60icme ZpYyHmoe OCHOBAH YA

B npouecce MHKEHEPHO-TEOJIOTHYECKHMX U3BICKAHHI TIOIXO0I0B
K MOCTOBOMY MEpEXOly OfpeJeNisiack BIaKHOCTb TPyHTa M COMpPO-
THBISEMOCTD CABHTY. ClielyeT OTMETHTD, YTO M3BICKAHKA HA Y4acTKe
paccsl ot [TK 5+70 mo TTK 30 66111 BeINOTHEHBI HE B MONIHOM OGBEME.
Braxnocts onpenensnack TOMBKO WIS ABYX fipo6 mo BceH riyOHHE
cnaboii Tonmuy. Ilpy 3TOM BIAKHOCTH U CONMPOTHUBIAEMOCTD IPYHTa
CABUT'Y OTIPEAEIICHBI IS Pa3HBIX MIONEPEUHHKOB.,

Ha ocHOBaHHM MMEIOINMXCS JaHHBIX 00C/IeI0BaHUI OCHOBAHHS
CoCTaB/IeHa ClleLyOIas peJBapUTE/IbHAS HHXEHEPHO-TE0IOrHYecKas
ero xapaktepuctika. Ha yuactre 1K 5+70-TIK 6+50 pnaxuocts Topga
10 rmybuns 1,5-2,0 M cocraaser 100-200%; BnakHoCTs TOpda OT
1,5-2,0 M 1o 4,0-5,0 M yBenuumnBaetcs 10 350-450%, Huske BIaKHOCTD
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TopdsiHoro rpynTa pasha 170-250%. Ha yuactke [1K 6+50-T1K 7+6§
TopdsaHoe ocHoBaHHe Gojiee OTHOPONHO MO BIaXKHOCTH, KOTOpay
cocrasnser ot 200 go 420%. Ha yuactke TIK 23-TIK 29 3Ha4enu;
BIKHOCTH M3MEHAIOTCS B 3THX ke mpeAenax. CteneHb pa3ilOXKeHuy
topga usmensercs ot 40 1o 60%, 3ompHOCTD OT 40 KO 50%, MIOTHOCT,
yacTHL cocTasnset 1,9 r/iems.

B coOTBETCTBHM C cymIeCTBYIOIIEH kilaccudukaumeit Topg
OTHOCHTCS K BHAY MAJIOBOXHOMY CpedHEH 30JIbHOCTH.

X
& 41275 ,gf / v
o 10 o
& /20858 fl y \/ o
) ISEY
& 443 2,0
e / 3o P4 5 0L 354:406:430
1184 46377 /30 838% /303
K 25+90 s _'2 5, TIK 25+60 4,0 362% NK 25+00 4,0 —152:460;340
7 ; 5,0k
,]’OT 3 »1306,0 }A) 1,0 ¢ ..2;38
3 /204000701 20 3, oy
Ry, 5 / 7,01
S/ 3,0t 5 2988»0 3,0 3,014
P/ARE 19 27| 4 / aof
& (354} zso—'3 50 S0
1,0 r—"60 6,01 6,0{1.0 6,0 Flis
20P% 170t 2,0 70
3,0 14 8,0 3,0t 8,0
4,01~ 1 40t 9,0
5.0} 140 5.0t
6,0 6,0
701 24,45 7.0
80

Puc /1.19. Fnwpa uzmenenun eaadxcHocmu no 2youte
IIK 25+90-1IK 25+100

JUis npoexTUpOBaHHS KOHCTPYKIMH HACHITIH IO JAHHBIM UCIIbITA-
HUHM KPBUIBYATKOH MO CKBAXKMHAM [10 OCH HACHINH MpeJBapHTENbHO
BBLIENEHBI CIIEAYIOLIHE COH: NMEPBbIH ~ 10 NTyOHHEI 1,5-2,5 M, B koTO-
POM CpelHsIsA BENTHYHHA CONPOTHBIIEMOCTH IPYHTOB CIABHTY 110 KPbUlb:
uaTke cocrasuna 1 = 0,03 MIla; sropo#t — 10 rny6uns 5,5 M,
T, = 0,012 MIla; TpeTnii - 10 MUHEPaLHOIO IHA, AHATION HYEH [IEPBOMY
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ITo npencraBneHHBIM Npo6aM TOPGAHOTO rPyHTa HapyIEHHOM! H
HeHapylUIeHHOH CTPYKTYPhl B 1aGOpaTOpHH 3€MJISAHOTO MOJIOTHA,
reOTEXHHKH M reoCHHTeTHKH COI310pHUH OBIIH ONpeneseHbl
nokasaresin (pH3NYECKHX W MEXaHHMYECKHX CBOMCTB: BJIaXXHOCTH,
MOTHOCTD, IUIOTHOCTh YaCTHIl FPYHTa, KOMIIPECCHOHHbIE U NpPOY-
HOCTHBIE XAPaKTEPHCTHKH.

B ¢BR3H ¢ HEOMHOPOAHOCTBIO TOPha LIS BBIAEIEHHA PAaCYETHBIX
¢cl0eB NPUHATa HECTAaHAApTHasA MeToAuKa o0paboTKH AaHHBIX
1abOpaTOPHOro OMNpENENEHHA BIaXXHOCTH BCeX oToGpaHHBIX npob
TpyHTa: TOCTPOEHA SMMIOPa W3MEHEHHs BIaXKHOCTH MO IIyOHHE Ha
XapaKTepHBIX MOMEPEYHHKAaX B MPOAOIBHOM H B MONEPEUYHOM
nanpasnenusix (puc. J1.19). Takoe noctpoeH#ne MO3BOJIMIO YTOYHHUTD
TPAHHLIE! BBIIENIEHHBIX PAHEE PACUETHBIX CIIOEB, UTO JAJI0 BO3MOXKHOCTh
¢ Gonblrel TOYHOCTBIO NMPHHATH TOJIHHY CJIOEB NPH MPOTrHO3E HX
aehopmaumi.

Jns BEIDENEHHBIX CIIOEB MpoBeaeHa 00paboTka MCMBITaHUi Ha
KOMTPECCHIO, KOHCOMAAALMIO U C/IBHT. AHAIM3 KOMITPECCHOHHDBIX KPHBBIX M
Ha4abHOrO COCTOSHMA TOptha MO BIDKHOCTH MO3BONII BUIEIHTD TPH
O0CHOBHBIE TPYTmibl TOPAHOrO rpynTa: nepsas — W = 130%; Bropas —
W = 270%; tpetbs — W = 390%, a Takxke OAHy Ipynily CYDIHHKa:
W = 35-45%. Jins kaxao# rpynmei nOCTPOEHHl KOMIIPECCHOHHBIE
sasucumocTr Buna A, = AP ) u W = AP) (puc. 11.20, 1.21).

CpBUroBble HMCTIBITAHMS NPOBOAMIM MO METOAMKE (IUIOTHOCTH-
BIKHOCTH», PEKOMEHIYEMOH JUIs cJ1abbIX IPYHTOB. Pe3yNbTarsi OLEHKH
ToKasaTe/ied IPOYHOCTH CBOKCTB TOPhAHBIX FPYHTOB CBEZIeHbI B TaOM. J1.3.

Ta6nuua 13

Mixer Imy6una | Bnaxsocts, | Cuennenune, |  Vron BHyTpeH-
3aeraHus, M % kre/cM® | Hero Tpenms, rpan
IK 6+50 6,5 200 0,12 17
300 0,07 5-10
MK 6+19 2,4 200 0,45 11,3
300 0,34 8
TK 25+10 3,1 200 0,30 15,3
300 0,24 14,2
400 0,18 12,4
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a) § A A
=2 025F
g *
20 F &
S 0,20 é
S 015t E
2 ,ol8
g 0,10 2
1% -
g 0.05
5 1 1 1 1 1 1 - P
0,05 0.1 0,15 0,20,2503
Harpyska, MIla
6) » A
= 300
3
2 05fx 250
=l £
S o4l § 0
= Z
03 -g 150
s 4]
£ 02 oo
§ 0,1 50
& ,
1 -
0,05 0,1 0,15 02 0,25 0,3
Harpyska, MTTa
B) A A
= 07F 350
=
£ 06F_ 300
o >~
é- 0,5 E 250
=
5 04fZ 200
= H
g 03 F5 150
g 02r 100
£
S olf 50
» P

0.05 0,1 0,15 0,2 025 0.3
Harpyska, MITa
Puc. J1.20. I'papuxu komnpeccuonnsix ucnsimanuii:
a) W=130%; 6) W=270%; ¢) W=390%
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OrocurenHan aehopMauns
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0,02 0,04 0,060,080,10,120,14 0,16 0,180,2 0,22
Harpyaka, Mlla

Puc. 1.21. I'paghux 3asucumocmu omuocumensnoii degpopmayuu
om Hazpysxu:
---- ~ oannsie Colosnpoekma ; —— — Oannvle Colozdopruu;

W, - enasicnocms mopa; W~ enasicnocms cyenunka;
W.,..— 61axchocms mexkywecmu

KonconuaaimonHsie Kpusbie 06pa3ioB Topda, YIUTOTHEHHbIX MO

pacuéTHOH Harpyskoi, npexacrapneHs Ha puc. .22 (U mns P

pac-x) ‘

MockonbKy MO KPHMBBIM KOHCOJIHIAUUM MOXHO MPOCIEAUTH
3HaUHTENBHOE BIHSAHHE QHIBTPALMOHHON KOHCONMAALMH, TO OblIa
onpejeneHa OTHOCHTeNbHas AedopMaius Ha MOMEHT 3aBEpILCHHUS
dunsTpaMOHHON KOHCONMAauuu. PesynbraTsl Takod o6paborTku
cBefieHbl B Tabn. J1.4.

Tabnuna J4
HauarsHas PacuéTHas OtHocurensHas | Bpems 3aBepuienns
BIAXHOCTB, % | Harpyska, Mlla Aeopmaius b TpaUmOHKOi

’ (punyTpammonnas)] KOHCONYAALMM, MUH
178 0,08 0,23 20
200 0,03 0,09 7
260 0,08 0,23 15
270 0,03 0,20 20
270 0,08 0,22 15
250 0,03 0,10 8
350 0,08 0,22 10
420 0,08 0,20 5
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.22. Konconuoayuonnsie kpugsie o6pazyos mopda

Puc.

Pacuém xoncmpykyuu nacviny

B nanHOM ripuMepe npuseey Pacyg
KOHCTPYKUMH HAChilH, BBITIONHEHHEI gy,
Y4acTKa yKa3aHHOH aBTOMOGHIIbHOI AOpory
MK 5+70-TIK 9.

Hcxonuble MaHHBIE: BBICOTA Hackiy
h = 7,5 M, wnpuna nosepxy B = 275 M,
nonusy 2b = 50,75 M, 3an0xeHHe oTkocoy
m, = 1:1,5um,= 1:1,75. MowmHocTs caborg
OCHOBaHH1 6,8 M.

Pacuém xoneunoii ocaoku. O6paborxa
JAHHBIX TI0 IPUPOIHOM BTAXKHOCTH MNMO3B0-
JIMNIa BBLAEMTE CEAYIOLNHE CIOH: 1-if jo
ry6unn 0,5-1,0 M, 2-# — 1,0-5,5 m, 3-ii -
5,5-6,8 M co cpenHeil MpUPOIHOH Biax-
HOCTBIO cooTBeTCcTBeHHO 370, 400, 270%.

PacuérHas Harpyska ompenensercs
KaK CyMMa Harpys3ok OT Beca HacbilH 4
coOCTBEHHOrO Beca rpyHTa OCHOBaHMS.
Harpy3ka ot Beca Hacbinu B JaHHOM CiTy4ae
coctasnset P_= pgh = 0,15 MITa. Harpyska
OT COOCTBEHHOI'0 Beca rpyHTa OCHOBaHHA
PacCUHMTHIBAJIACh C Y4ETOM B3BEILIMBaHHA M0
Gopmyne P, = [(pg)-1]-H..

Hns BBIZC/EHHBIX cn0eB
P,,,= 0,16 MIa; P__,= 0,164 MII&

< c8.2

P .= 0,168 MIIa. Pacuér ocamku OCHO"

cs3

BaHMs npuBeneH B tabn. /1.5.



Tabnuupa 4.5

Necnos | Pacuétnas | Cpepwas | Moayns | Tommmma | Ocanka,
Harpy3ka, |BJIaXHOCTh,| OCauKH, cnost, M M
MIla % MM/M
1 0,16 370 400 1,0 0,40
2 0,164 400 410 4,5 1,845
3 0,168 270 370 1,3 0,48

O61mas ocaaka Ha JAaHHOM TONEPEHHUKE COCTABUT S°5m= 2,725 m.

Pacuém necyweti cnocobnocmu cnaboz0 0CHOBAHUA HACHLINU
Haumenpuas BeIMYMHA CONPOTHBISEMOCTH TPYHTA CHBHIY TO
kpsimdatke Ha ITK 6 cocrasnger ma 1-ro cnog t = 0,025 MIla; nna
2-ro cnoat 7 = 0,009 MITa; ana 3-ro cnos 1 = 0,025 MITa. TTockoneky
nanbonee cnaGbIM Ci10eM SBISETCS BTOPOM, TO Pacu&T BBIMONHACTCS
a8 storo cios. Koaddunuent 6e3omacHOCTH pacCYUTHIBANIM MO

dopmyne ([1.4), 6e3omacHyro Harpy3ky — o gopmyie
P, =B, .31
Tfe T- COMPOTHBASEMOCTb I'PYHTA CABHIY [0 KPbUIBYATKE;

2a

z
B — xoadduumeHT, 3aBUCALIMI OT OTHOIEHHH f H E |

onpezenseMslii 1o rpadukam npunoxenns 4(E).
2a z
B nanHoM cnydae B =0,846; ;:0,1 18. Jlng 3TMX AaHHBIX

%a =0,846; ~
Be/M4MHy 6€30TacHOM Harpy3kH Ha ropu3oHTe Z = 3 M H Z,= 5,5 M.
CooteerctBenHo P, = 0,045 MIla; P, = 0,029 MIla. Ilpu
MHHHMATbHOM BesTumHe Ge30MacHOH HArpy3kH KodgdHiueHT Ge3onac-
Hoct pasen K = 0,24 < 1.

AHaJIOTHYHBIA pacu&T, BHINONHEHHBIH I CPEAHEr0 3HAYEHUA
CONPOTHBNAEMOCTH rPYHTA CIABUIY, MoKazal, uto K | Takxke MeHbue 1.
Takum ofpasom, nmonyuunu, 4To Hecymas cnocobHocTh ciaboro
0CHOBaHMA He ofecnieyeHa M HeO6XOJlHMb] AONOJHUTEIbHbIC MEpPO-
NPUATHA AJIS €€ MOBBIIUICHUS.

B=0,2.TIo nogouse cnos =0,235; 3 =0,27. Paccunraem
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Hasnauenue oononnumenvrvix meponpusmuii ona obecnevenus
noevluenus Hecyueli cnocobrocmu cnabozo 0CHOBAHUA

A) YnonoxeHHe OTKOCOB.
[lpumem m, = 1:1,75 u m,=1:2. B aToM ciyyae a = 13,5 y;

2a z
— =098;—
B b
Ka JyIi MHHMMAJILHOTO H CPE/IHETO 3HAYEHHA T COOTBETCTBEHHO PaBHa
0,05 MIla u 0,067 MIla. Takum 06pa3oM, yNONOKEHHE OTKOCOB He
ofecneyrBaeT NPOYHOCTD CIA60TO OCHOBAHMUS.

B) YcTpoiicTBO NpHrpy304HBIX TIpH3M (Gepm).

PaccunTEIBAEM MaKCHMAIBHYIO BO3MOXKHYIO TOJIIHHY IIPHIpY-
304HBIX GepM npu ObICTPOH OTCHINKE HACBHIMTH, UCXOIA U3 HeCylek
CrIocOGHOCTH IpyHTa OCHOBaHH, 10 hopmyie

= 0118. Jtns s1ux nanneix B =0,18. BesonacHas Harpys.

c
e =TM¢’ (a.32)

Tae v, — yneibHbIH Bec rpyHTa Gepm;

€ — CLIETUIeHHe PPYHTa OCHOBAaHMUS;

M, — dyHKiHs yria BHYTPEHHErO TPEHHS.

Mput, h =l41moput,, h =191wm

PaccuuteiBaeM TpeSyeMyio BBICOTY NPUrpY304HBIX Gepm no
dopmyne (J.30): mpu T, h=6,9 m; npu T, h,=605m

Tony4ennbie 3Ha4eHHs TpeGyeMoii BBICOTH GOJIbIlie MakcH-
MasbHO BO3MOXXHOH Jutsl ciaboro rpyHTa ocHoBanus. Takoii BapuaHT
JOTIOMHUTEBHBIX KOHCTPYKTHBHBIX MEPONPHUATHH HE MOMKET GhiTh
npuHaAT. TIpexzae yem nepelTu K PaCCMOTPEHUIO APYTUX JOMOJIHH-
TENbHBIX MEPONPUATHH, pacCYHTaeM BpeMs 3aBEpIUEHHS OCalKH
cnaboro OCHOBaHUS.

IIpoenos epemenu 3aéeputenus ocaoxku crabozo ocHoeanus
AHanM3 KOHCOMIALMOHHBIX KPHBBIX TOP(AHBIX MPYHTOB TI0Ka3aJl, 410
¢bunsTpanMoHHas yacTh ocanku cocraBnseT 80-85% ot koHeuHoi. B
CBS3M C 3THM OINpEAETIHM BpeMS HOCTHXKEHHS GUIBTPALHOHHON YacTH
ocajiku (A,) MPH YILIOTHEHHH Caboro OCHOBAHUSA MO HArpyskoii 0T
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peca Hacoind. 1o ocpeaAHEHHBIM AaHHBIM KOHCOJHUIALKOHHBIX
HCMBITAHHH NpU pacy&THOH HarpysKe OTHOCHTEJIbHAs JeopMaLMs
XQ = 0,23-0,25, BpeMs 3aBepLIeHHMs ITOM YacTH OcaAku obGpa3na
coctapiger t, = 15-20 MuH. Bpems 3aBepiueHus TOH 4acTH OCaiKH
cnaboro ocHoBanus ornpenenserca no dopmyrne (.33) u cocraenser
mprn=2nt,=15mMus T =3,3 roga; nput, =20 mMun T, =4,4rona.

voeln, ) (133)

B ranHOM ciTyyae H¢= 6,8 M, Tak xax JpeHUpOBaHNE OCHOBaHUA
onHoctopoHHee. ITockonbky HEOO6X0AMMO OGECNEYHTh M HEeCYyUIyIo
cnocobHOCTh €1aboro OCHOBaHMSA, W YCKOPEHHE €ro 0CagKH, TO
PacCMOTPUM BapHaHT YCTPONCTBA NECYaHbIX CBa.

Pacuém necuanvix ceai. Tlpumem auamerp cpaii d=80 cm,
paccTosHMEe MeXIy cBasiMH (B cBeTy) =2 m, mauHy cpaii 6,8 m.

l
OrHowenye n = E =2,5.

Onpenenum koaddprumenT koHconuraumu Topda (C,) Ha MOMEHT
3aBeplIeHUA (UIIBTPALIMOHHOM YaCTH OCAAKH NPH YIUIOTHEHHU MOA
pacy€THO# HArpy3Koif Mo ONBITHOH KPHBO#H KOHCOIHAALHH 10 popmMyIie

Nh}
)
C,= T - (A.34)

u

Tlpu crenenm xonconuaanum U = 80% no tabmmue 3.4 N =0,57.Ilo
OMBITHO# KpHBO# onipenensem t = 20 Mun, orcrona C = 0,0285 cM/muH.

DaxTop BpeMEHH B TOPH3OHTAIbHOM HaNpaBIEeHHH N0 (popMyrie
({1.21) pasen T = 0,374; B BepTHKANBLHOM HaMpaBlIeHHHU N0 Hopmyse
(1.22) paseH T,=0,032.

Tlo rpaduky (puc. 4.3) onpenenseM cTeneHb KOHCONHIAUMH
ocosanus: U =95%; U, = 26,5%; U ;= 96%.

TaxuM 06pa3oM, KOHCTPYKLMS HACHIMH C MECYaHBIMH CBAasMH
TIPHHATEIX PA3MEPOB H PACCTOSHHS My HUMH 0becreyar JOCTIKeHHE
bupTpaunoHHOM YacTH ocaixu 3a 1 rox. Jlus pacuéra csak mno
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P, P

X

YCTOMYHBOCTH HAXOAHM OTHOIIEHHS P Up . BesonacHas Harpysg,
0 0

Ha oCHoBaHue pasHa P = 0,05-0,06 MIla.

Ipu pByxcraauiiHoi orchinke Hackimd h, = 3,5 u h,= 4,0 y
pacyéTHad Harpyska COCTaBHT Pml = (0,1 MIla. IIpu Taxol Harpyske
OTHOCHTeNbHas aedopmanus Oyner pasHa A = 0,2. Ilpu npHHATHX

PZ
yenoBusx p = 0,55,
0

Tlo coorsercTByromuM Tabnuuam (npuioxkerue 6(E)) Haxonum,

P
z

uro ia p =05 npu kosdduumente Gokosoro napneHns mecka
0

& =0,3 1 koadpdumeHTe H0KOBOrO pacimpenus Topda, paBHOM p=14,

d
OTHOILEHHE m = 7 =04.

I'pu NpuUHATHIX pa3Mepax CBail B JaHHOM CiTy4ae m Takke pasHo 0,4,

TaxkuM o6pa3oM, NoyyeHo, 4TO MpU IEpepacmpeseieHun
Harpysku oT Beca Hackinu (h, = 3,5) Ha cBau u cnaboe OCHOBaHMe npu
ycTpoHcTBe cBait AnameTpoM 80 cM 1 paccTOAHMH MeXITy cBasmu 2,0 M
TIPOYHOCTP c1aboro ocHoBaHus Gyaer oGecneyeHa.

Ocanxa cnaboro OCHOBaHHS C YYETOM BJIMSHUS TECYaHbIX CBail
paccuuThIBacTCA 11O opMye

it

S lve, 1/ (A135)

TI€ €. € — COOTBETCTBCHHO HAYalbHbIi KOS(OUUMEHT nOpUcTOCTH
TPyHTa U KO3 HLMEHT MOPHCTOCTH, COOTBETCTBYIOLIMI Pacu&THOM
Harpyske.

B nannom pacuére nomyyaeM S = 0,65 M. OTa BelMUHHA ocakH
JOKHA OBITH YUTEHa B MPOEKTHON OTMETKE HACHIIH.

Pacuyém unmencuenocmu ocaoxku. Onpenenum MHTEHCHBHOCTb
0caJKH c1aboro OCHOBaHHMA NOCIIE NPOXOXKACHHUS €€ QIILTPALHOHHON
4acTd. [l pacu€rop TMpHHATa KOHCOIMALMOHHAA KPHBas obpasua
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W = 400% npu yIUIOTHEHHH N0 HArpy3KOH,
6nuskoii k pacuétHoit (P = 0,08 MIlla)
(puc. J1.23).

PaccuntaeM ko3¢pGHLUEHT KOHCO-
JUAALMH /11 HECKOJIBKHMX SHAYEHHH CTETNIEHH
KOHCOJNHALUY, T.€. VI HECKOJIbKHUX y4acT-
KOB KOHCONMIAUHOHHO# KPHUBOH BHJa
A = f(lgt). Pesynsrarhl pacu€éTOB CBEJCHHI B
Tabnuue J1.6.

C ucnons3opanuem 3Hauenuii C (1o
ONBITHON KPHUBOH) pacCcUUTHIBAEM BpeMd
TPOXOXK/IEHUS HECKONBKUX 3HAYCHHUI CTere-
HM KOHCONMALKH cJIos Topdha B OCHOBaHHU
HachINH. Pe3ynbraTh pacuéToB Taloke CBEIe-
Hbl B Tabn. [1.6. 3Hasd BeMUUMHY OCaAKH Ha
TOM WJIM HHOM 3Tare KOHCONMUALMH U BpeMs

\
|

e
Ll
1]

1000
Sflgy

100

g €& IPOXOXK/IEHUA, PaCCUHTBIBACM HHTECHCHB-
% HOCTb OCaJIKH 10 (opMyre
0
oy AS
S v (A.36)

rae AS — BenuuMHa OCaJIkKM Ha paccMarpH-
BAaEMOM yYacTKe (9Tare KOHCOMHAALUH);
AT — BpeMs ee IPOXOXKAEHHA.
Pe3ynbTaTel pac4ETOB TaKKe CBEICHBI
B yKa3aHHy1o Tabn. J1.6. ITo 3TuM naHHbBIM
HaXO/IUM, TIPY KaKo# CTeNeHH KOHCONH ALK
ciaboro cyosg (OT KOHEYHOH OCaaku) Jo-
cruraercd Tpedyemas HHTEHCUBHOCTb OCa-
1 KM JUIS1 yCTPOKCTBA NOKPHITHS KAlINTalbHOTO

10

Puc. /1.23. Konconuoayuonnan kpueaa euda \

(T[T T
[ [
l

T tina — 2 cm/roa. Ilomyueno, 4To MHTEH-
~—{l | " CHUBHOCTB OCaAKH vV = 2 CM/roJl AOCTHIraeTcsA
Ll Q npu creneHu KoHconupauuH U = 80%, to
29 s e €CTh K MOMEHTY JIOCTHXXEHHS HMEHHO TOH
Binendogay CTENEHH KOHCONHUIANMH, Ha KOTOpPYIO pac-
¥eHI 00k () CYMTAHBI [IECUAHBIE CBAH-PEHDI.
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0T

Tabnuuallé
PesynpTarsl pac4€TOB BpPEMEHH OCAKH
AL At, AL N }9, Us | Tw | T | A | SSM | AS, | AT, | v, | I | IT,
MMH | Usen o, | oM /v cyT | romm cM ron | cm/roa TOIEE
Mo u = 50%

0-0,15 0-1 50 0,075 0,25 0,80 90 | 341,18 0,93 [ 0,135 | 0918 | 4,7 {0310} 15,16 - -
95 145357 1,24 1 0,142 ) 0965 | 5,5 } 0410 13,41 - -
100 } 602,31 | 1,65 | 0,150 | 1,020 | 5,5 | 0,410 | 13,41 - -

0,15-0,22 | 1-10 73 0,035 1,5 0,85 90 | 321,00} 0870 0,063 | 0,428 | 24 | 0299 ] 8,08 | 0,198 1,8
95 426,80 1,169 ] 0,065 | 0,452 | 24 0,381 )] 629 ] 0208| 24
100 | 566,60 1,55 | 0,070 | 0,476 - - - 0,220 32

0,22-0,24 | 10-20 80 0,010 4,0 0,54 90 |50545 1,385 | 0,018 |0,1224] - - 2,60 | 0,216 3,2
95 ]691,95] 1,840 | 0,019 | 0,292} 0,68 | 0,455 | 1,49 | 0,227 4,2
100 { 891,97 { 2,440 | 0,020 | 0,1360 | - 0,600 | 1,13 | 0,240 56

0,24-0,255| 20-100 85 0,0075 30 0,08 90 }13249,30| 8,90 |0,0135}0,0918 - 3,460 1 0,14 {0229 | 12,1
95 14510,84| 12,36 [ 0,0142 10,0969} 0,51 | 3,350 1 0,15 | 0,241 16,6
100 {5734,12{ 15,71 {0,0150 { 0,1020 - - - 02551 214

Hpumeuanue. A\ u At — COOTBETCTBEHHO OTHOCHTE/IBHAA JeOpMALMA M BPEMA €€ TIPOXOKICHHA Ha KAKAOM Y4acTKe KpHBOH
KOHCOJIMIaLMH;
Al

Al

KOH
CTEMEHL KOHCOMMJAIMM HA AAaHHOM yuacTke AX; u BpeMa e& mpoxoxaenwst; Cu = 50% — ko3 PHUHEHT KOHCONHAUMM NPH
U = 50% (cpemmmit Juis ganHoro yuactka); Uiy — pacueTsas cTeleHhb KOHCOJMZALMA Ha KOKIOM yvactke; Tj, — Bpems
TIPOXOKICHUA (B CYT, B roA), A, — OTHOCHTENLHAs nedopmaiist , cooTsercrayloman Uiy ; S — cooTseTcTBYIOWIan cif ocanxa;
AS u AT — COOTBETCTBEHHO pa3HMIA B BEJYMHE OCAAKK M BPEMEHM €€ IPOXONKIEHHA; LU — HHTEHCHBHOCTH OCAKH;
2A 1 LT —~ cooTBeTcTBEHHO 001as AehopMaia ¥ BpeMs e¢ NPOXOKACHHI.

a AL
— CTENCHD KOHCOMMRALIH {OT KOHEIHOM OCAMK IO YINIOTHsIoMwel! Harpy3kol), Usy, u tu - sy~ OOOTBETCTBEHHO 50%stas




Pexomenoayuu no mexHoN02uYU COOPYHCeHUs HACHINU C NECUAHBIMYU
ceasmu

Jins ycTpoicTBa BepTHKa/IbHBIX MECYAHbIX CBAM HEOGXOAUMO
otceinath pabouyro muaropMy M3 MECYAHOTO IPYHTa MOLUHOCTBIO
1,5 M. Cniexyer Taroke npegycMOTpeTh OTCHITIKY ITAaTGOPMBI HA LIMPHHY,
fpeBHILIAIOLYIO pa3sMepbl OCHOBAaHMA HachilM Ha 5-7 M. PaGotsl no
yctpoHcTBy pabouei rardopMbl JODKHBL BBITIONHATECS 110 TEXHOIO-
THYECKMM CXEMAaM, NPUHATEIM NPU COOPYKEHHH HackINeif Ha GonoTax.
ToBepxHOCTE paboueii I1aThOpMEI INTAHUPYIOT, OCIIE Yero HaMeyaroT
LeHTpBI ckBaXuH. TexHonorus ycTpoHcTBa eCYaHbIX cBall M3NIOKEeHA
B CNICLMANBHOM NHMTEpaType, Kacalomeics yCTpoHCTBA Ha3eMHBIX H
nofA3eMHbIX coopyxeHHH. ITociie okoHYaHus ycTpoiicTBa necyaHbIX cBait
HeobXoZMMO OTChHImaTh Ha 1/2 BeICOTH Hacwinu, cobiwopas Bce
HeoOxonumble TpeGoBaHHA MO TEXHOJNOTHH Bo3BeneHua. [lanee
npeayCMaTPUBACTCA TEXHONOTHYECKHH nepephiB Ha 6 mec. B artor
nepHoOJ JOJKEH TIPOBOANTBCS Teole3UHeCKHH KOHTPOJb 3a XOJOM
ocajiku ci1aboro ocHoBaHHA. K MOMEHTY OKOHYaHHS TEXHONIOTHYECKOTO
niepephiBa HEOOXOMMO ONIPEAENMTE (PAaKTHYECKYIO OCAIKy U CPaBHUTh
eé ¢ pacy&THOM. 3aTreM coopykaeTcs BepXHAA YacTh HACKHIMH A0
NPOEKTHOM OTMETKH C 3aIaCOM Ha YCTAHOBJICHHYIO BEIHUHHY OCaJKH.
[lociie OTCHINIKM HACBHIMN Ha MONHYIO BLICOTY MpeXyCMaTpyUBaeTCs
CleqyloHmKH TEXHOJIOTHYECKHH fepephiB, KOTOPHIH Mo pacyéTy
NOMYYMJIC PaBHBEIM OHOMY rofly. B TeueHHe 3TOro BpeMEeHH TaKke
Heo6X0AMMO MPOBOAMTL PErynspHbIA reofe3uuecKkmii KOHTPOJb 3a
ReopMaLMAMM OCHOBaHMA BO BpeMeHH. [1o pesynsraram HabnioneHui
YTO4HAETCH BpeMsi HOCTHXKSHHS AOITyCTUMON HHTEHCUBHOCTH OCa[IKH,
T0 €CTh BpEMS YCTPOHCTBA JOPOKHOM 0K IbI.

Hpumep pacuéma ceaii-Open no ymouHERHOG MemoouKe

Hcxoonvie Oannvie. HeobXonMMO paccyuTaTh KOHCTPYKLMIO
HACINA HA Y4acTKe aBToMOOGHIbHON nopork I kareropuu. 3anpoexTu-
poBaHHas BbICOTA HACBINM 7,5 M, HIMPHHA HACHINMK MOBEpXy 27,5 M,
noxusy — 50,75 M, 3an0oxkeHune oTkocoB m = 1:1,5 u 1:1,75. MomHocTh
c1aboro ocHosaumsa H = 6,8 M.
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B pesyabTate 06paGOTKH JaHHBIX MO NPHPOAHOM BIKHOCTH
BbLAENIEHB! CIeayolue cou: 1-i—o010,5 g0 1,0 M; 2-ii—o1 1,0 80 5,5 M;
3-it — ot 5,5 mo 6,8 M co cpeaHel MpHPOAHOM BNAXHOCTHIO COOT-
peTcTBEHHO 370%, 400%, 270%.

IIpoenos npounocmu u ocadku caaboz2o ochoeanus bes
apmupoganua cnabol monuwu. AHaNU3 KOMIIPECCHOHHBIX KPHBBIX
MOKa3aJ1, YTO rPYHT He 06/1aiaeT CTPYKTYPHOH IPOYHOCTHIO Ha CHKaTHe,

PacuérHas Harpyska OT Beca HaChiIH COCTaBJIseT

P =y h=21/M7,5M=151/M= 1,5 krc/cm>.

Ilo XOMIpPECCHOHHBIM KPHBBIM ONpeAenseM AId KaxIoro
pacy&THOro c10s8 MONY/b OCAJKH, COOTBETCTBYIOLIMH Pacu&éTHOH
Harpyske: e, = 400 MM/M; e,= 319 mm/m; e, = 370 MmM/M.

Ocazky paccunTbiBaeM no Gpopmyse

S =iei “H;=400-0,5+319-4,5+370-1,3=200+1435+ 480 =
=2120 MM =2,12m.
OtHocuTensHas ocajka cios pasia A = S/H =2,12/6,8 = 0,31.

ConpoTuBIAEMOCTb CABUTY 1O KPBUTBYATKE COCTABRNAET 11 1-T0
cioa 0,22 xrc/cm?; ang 2-ro caosa — 0,09 krc/cm?;, ana 3-ro cnos -
0,25 krc/cM?,

Tocxonsky HauGosee cabbiM c10eM ABJIACTCS BTOPOH, TO pacyéT
NPOYHOCTH BBIMOJTHAETCS U1 2-TO CJIOA.

Koapduuuenr 6e3onacHOCTH paccUMTHIBaEM 1o Gopmyne
P =1/B.

KoadduupeHT B Haxonum i rpaHHLL CIIOS.

B nannom ciyyae 2a/B = 0,846; npu z, = 3 m; z,/b = 0,118; npu
z,=5,5 M; /b =0,235. Jlna stux nanneix g, = 0,20; B,=0,27. Otcrona
P, = 0,45 krc/cm?; P .= 0,29 xrc/cm?,

Koaduument GesonacrocTn Hackmu coctanset K =P, /P <1.

Io KOHCONMMIALMOHHBIM KPHBBIM HAXOMM, YTO BpeMs AOCTH-
xeHua 90% creneHy KOHCONMAAHH GHIBTPALMOHHON OCaaKu MpH
YIUIOTHEHMH TOJ pacU&THOM Harpy3Koi cocTaBiseT 15 MuH.

Jnia Topda BBICOKOH BIaXHOCTH MOXET OBITh HCMOJIL30BaHA
KBaJIpaTHYHas CTeNeHHas 3aBUCHMOCTD. [T03TOMy Bpems ZOCTIKeHHA
90% creneHH KOHCONMUAALIHH COCTaBIsET

T=t(H,/h)*=15-(340/1)* = 3,3 rona.
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3necs H o= 3,4 M, TaK KaK PUIETpaLA ABYXCTOPOHHAS.

Taknm o6Gpasom, B pe3ynbTate pacyéTa NOIYHHIH, 4TO [IPOYHOCTh
OCHOBAHHS HACHINH 3aNIPOEKTHPOBAHHOM BBICOTHI He obecneueHa. Jins
obecrnedeHHs Hecyllel crocOGHOCTH H YCKOPEHHsS OCaAKH HAaCBIMH
pacCYHTBIBAEM CBAHYIO KOHCTPYKLHIO.

Pacuem ceaii-Open. Jing pacyéra cBaii 10 yCTOHYHBOCTH HAXOMHM
orHomenue P /P =P seo/ Praea = 0:29/1,5 = 0,1933.

HanHmaeM Koaq)q;uuuem 60KoBOro NaB/ieHHA IpyHTa CBai
£ =43; ko3 durmenT 60KoBOIO paclHpeHHs IPyHTa OcHOBaHUA 1= 0,45.

Mns P/P = 0,1933, £ = 0,3, p = 0,45, A = 0,31 mo Tabnuue
npunoxenus 6(E) c6mmxenue cait m nomydaercs 6ombie 1,0. Takas
KOHCTPYKLIHS He MOXET ObITb NPUHATA.

PaccMOTpHM BapuaHT IBYXCTaIMHHO#M OTCHINKK Hackmy: h, =3,0 M
nh,= 4,0 M. Pacu€rHas Harpyska ot Beca Hackiy h, = 3,0 M cocTaBuT
P, -h y = 3,0- 2,0 = 6,0 T/M*= 0,6 xr/cmM?. B 3ToM ciyuae
P, /P 0 29/0,6 = 0,4833.

Jna P/P = 0,4833, § = 0,3, u = 0,45, A = 0,31 no Tabauue
MPWIOKEHUS 6(E) cOmxenue cBaii m cocrasur 0,5.

3t0 O3HauaeT, yTo Npu Auamerpe cBaii d = 0,8 M paccToanue
MeXIY HUIMH TOTKHO ObiTh mpuHsaTo / =d/m = 0,8/0,5 = 1,6 m.

Takum 06pa3oM, MpH OTCHINKE HACHIMH BICOTO# h = 3,0 M
YCTOWYHBOCTH HaChIMH OyzeT obecneueHa ycTpoiicTeoM cBaii d = 0,8 M
NpH PacCTOAHUK MEXAY HUMH 1,6 M.

Paccuuraem, yepes kakoe Bpems Oyaer mocturnyra 90%-nas
cTeneHb KOHCOMHJALMH OT GUILTPALMOHHOM YacTH ocanku cnaboro
ocHoBaHHA. Ompenennum ko3QPHUUHEHT KOHCONHAALNH TOPPIHOro
rpyHTa MO OMBITHOM KPUBOH KOHCOMMIALMHU NPH YIUIOTHEHHH NOA
pacu8THOI HarpysKoii ot Beca Hackinu. Bpems (t) noctrxenus U = 50%
coctasnser 7 MuH. KoadduLmeHT KOHCONHAALIMH paBeH:

C, =N, W/t =0.2-1%7 = 0,0285 cm*/mun.
ITo yka3anHbIM Bbille GopmynaM (pakTop BpeMEHH B BEPTH-
kalbHOM HAaPaBJIEHUH COCTABUT
T,=C, T/H?, =0,0285- 122- 24- 60/340?= 0,043.
Hpuunmaem T——173 roaa (unu 4 Mecaua).
DakTop BpeMeHH B FOPH30OHTAIbHOM HalpaB/leHHH paBeH
T =C_T/P=0,0285 122- 24- 60/160>= 0,195.
OrHowenue n = I/d = 1,6/0,8 =2.
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TTo Homorpamme (puc. 4.3) HaAXOMHUM CTENEHH KOHCOJNHAALMH
cnaboro ocuopanms: U, = 20%, U = 98%. O6mas creneHs KOHCOMH-
nauuy 6yner paBHa
U_.=100-0,1/100-U_/(100-U )= 100-0,01(100-98)(100-20) = 98%.

TaxkuMm obpasoMm, 98% or dunpTpauuoHHOK YacTH OCaJKH
npoHaéT 3a 4 Mec. PUIBTPALIMOHHAA 4acTh OCAAKM O pe3y/bTaram
KOHCOTHAALIMOHHBIX HCTILITAHHH COCTaBNIAET 86% OT KOHEYHOM. 3HAUHT,
32 4 Mec IPOM3OMIET YIUIOTHEHHE rpyHTa 0 83% OT KOHEYHOM OcaaKH.
IIpy ZOCTHXXEHUH TAKOM CTETICHN KOHCOMMARLAM C1aGoro OCHOBaHUA
yepe3 4 Mec OyaeT JOCTHTHYTO YNIPOUHEHHE CJ1aboro rpyHTa 0 Takoro
COCTOSIHHA, TIPH KOTOPOM HAChIITb MOXET OBITh OTCHINAHa IO IPOEKTHOI
OTMETKH, T.€. eillé Ha 4 M.

PaccuuraeM ocanky c1aboro OCHOBaHHA C ECYaHBIMH CBasMHU-
JpeHamMHu (TIpHOIHIKEHHO).

Onpenenum npusenéﬂﬂbli‘x MOZYIb no Gpopmyite

=(1-a)E_+aE_.

B Hawewm ciryuae E =5 krc/cm?;

E_ =100 xrc/cM?; F =nd¥4=3, 14 0,8%/4 = 0,5 M2 TTnomazp nog
OCHOBAHHEM HaCHINH Ha JuTHe 500 M paHa F_=50,75-500 = 25375 m?.

Konmnuecrso cBaii pasHO:

n, = 500/(1,6+0,4+0,4) = 208 wr,; n,= 50/2,4 = 21 m,;
n=n;n,=20821 =4368 wr.

PaccrosHue MeXIy OCsAMHU CBaif paBHO 2,4 M.

Orciona, a = 4368-0,5/25375 = 0,086;

E_=(1-0,086)-5+0,086-100 = 4,57+8,6 = 13,17 xrc/cm™.

Ocazxa cnaboro TPYHTa B MEXKCBaiHOM NPOCTPAHCTBE COCTABHT

$=1,56,8/13,17=0,77 m.

Ota BenuuMHA JOMXKHA OBITH YUTeHa B MPOEKTHOM OTMETkKE
(c 3amacoM Ha OCajKy).

AHaJIOTHYHbIH Pacy€T IPOBOAUTCA AN BTOPOTO CJIOS HACHIITH.

B pesynbrare mosy4eHo, 9To 11 obecrnedyeHus NpO4HOCTH
¢naboro OCHOBaHMS ¥ YCKOPEHHs €ro OCaiKH AHaMeTp CBall HOJiKeH
coctaBiaTh 0,8 M, paccTosHHe MexIy cBasAMH B cBeTy — 1,6 m. IpH
9TOM HEOOXOMMO NMPEAYCMOTPETD:

* OTCBITNIKY TIEPBOTO CJI0s HACKINH BRICOTOH 3,0 M;

* OTCBINKY BTOPOTO C/IOS HACHIMH JIO NMPOEKTHOH OTMETKHM (T..
4+0,77) uepes 4 Mecsua;

* YCTPOHCTBO ZOPOXKHOMH OEXKIbI Hepe3 rojl ¢ Hayasia BO3BEICHHA
HACBITH.
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60¢

u=0

,2

Tipunoxenne 6 (X)
Tabnuupl a1 onpeaeaesusd BEPTHKAIBHBIX H FOPU3OHTANBHBIX HANPSLUKEHKE B OCHOBaHUM C NECUAHLIMHI CBAAMU

m

2A0=0,20

A=0,30

=0,40

2o=0,50

1

£=0,25

£=0,35

£=0,40

£=0,25

£=0,30

£=0,35

£=0,40

£=0,25

£=0,30

£=0,35

£=0,40

£=0,25

£=0,30

§=0,35

£=0,40

3

£=0,30
2

5

6

7

8

9

10

11

12

13

14

13

16

17

18

0,20

Adho
Aofho
P\/po
Po/Po

0,3850
0,1610
0,3540
0,8460

0,0409
0,1700
0,3740
0,8910

0,0429
0,0445
0,0613
0,0658

0,0445
0,1820
0,4050
0,9560

0,0613
0,2340
0,3540
0,8220

0,0658
0,2470
0,3840
0,8690

0,0696
0,2580
0,4040
0,9070

0,0729
0,2570
0,4210
0,9390

0,0862
0,3010
0,3660
0,7960

0,0936
0,3180
0,3930
0,8440

0,1000
0,3330
0,4170
0,8830

0,1050
0,3450
0,4370
0,9170

0,1130
0,3610
0,3700
0,7670

0,1240
0,3820
0,4010
0,8560

0,1330
0,4010
0.4280
0,8560

0,1430
0,4160
0,4520
0,8918

0,30

Ao
AAo
P\/ Po
po/po

0,048
0,1390
0,3810
0,7440

0,0527
0,1490
0,4130
0,8000

0,0588
0,1580
0,4390
0,8460

0,0594
0.1650
0,4520
0,8800

0,0750
0,2000
0,3890
0,7160

0,0823
0,2150
0,4170
0,7720

0,0886
0,2280
0,4470
0,8190

0,0943
0,2390
0,4730
0,8600

0,1020
0,2550
0,3840
0,6880

0,1130
0,2740
0,4210
0,7430

0,1230
0,2910
0,4540
0,7900

0,1320
0,3060
0,4890
0,8310

0,1320
0,3060
0,3830
0,6600

0,1460
0,3270
0,4230
0,7130

0,1590
0,3470
0,4580
0,7590

0,1720
0,3550
0,4910
0,7994

0,40

Ao
M/Ao
p/po
p/Po

0,0545
0,1190
0,3920
0,6540

0,0602
0,1300
0,3920
0,7150

0,0653
0,1400
0,4670
0,7670

0,0697
0,1480
0,4970
0,8120

0,0830
0,1710
0,3910
0,6280

0,0924
0,1870
0,4330
0,6870

0,1000
0,2010
0,4700
0,7380

0,1080
0,2130
0,5030
0,7830

0,1110
0,2180
0,3890
0,6020

0,1250
0,2380
0,4320
0,6590

0,1370
0,2550
0,4710
0,7080

0,1480
0,2710
0,5070
0,7520

0,1400
0,2600
0,3860
0,6270

0,1580
0,2840
0,4300
0,6340

0,1750
0,3040
0,4710
0,6780

0,1980
0,3220
0,5100
0,7210

0,50

Adho
Ao
Pv/Po
p/po

0,0581
0,1040
0,3950
0,5790

0,0651
0,1150
0,4400
0,6410

0,0713
0,1240
0,4810
0,6950

0,0769
0,1330
0,5180
0,7430

0,0875
0,1490
0,3910
0,5530

0,0986
0,1640
0,4380
0,6150

0,1080
0,1780
0,4810
0,6670

0,1170
0,1900
0,5200
0,7140

0,1170
0,1890
0,3870
0,5390

0,1320
0,2090
0,4350
0,5890

0,1460
0,2260
0,4790
0,6390

0,1590
0,2400
0,5200
0,6840

0,1460
0,2260
0,3830
05110

0,1560
0,2430
0,4320
0,5650

0,1840
0,2690
0,4760
0,6120

0,2010
0,2870
0,5180
0,6950

0,75

Adro
Ao
Pv/Po
P/Po

0,0620
0,0764
0,3860
0,4440

0,0709
0,0864
0,4410
0,5030

0,0791
0,0954
0,4900
0,5560

0,0867
0,1030
0,5370
0,6040

0,0925
0,1090
0,3810
0,4270

0,1050
0,1230
0,4350
0,4830

0,1180
0.1360
0,4850
0,5330

0.1300
0,1470
0,5320
0,5800

0,1220
0,1400
0,3760
0,4120

0,1400
0,1570
0,4300
0,4640

0,1570
0,1730
0,4800
0,5120

0,1730
0,1870
0,5270
0,5380

0,1510
0,1680
0,3710
0,3970

0,1740
0,1880
0,4240
0,4470

0,1950
0,2070
0,4740
0,4920

0,2160
0,2230
0,5210
0,5330

1,00

Al
Adho
p/Po
ppo

0,0628
0,5010
0,3730
0,3580

0,0726
0,0577
0.4510
0,4110

0,0819
0,0757
0,4850

0.4500

0,0906
0,0831
0,5350
0,5060

0,0933
0,0853
0,3670

0,3460

0,1080
0,0974
0,4250
0,3960

0,1210
0,1080
0,4780
0,4430

0,1350
0,1190
05290

0,4860

0,1230
0,1090
0,3620
0,3350

0,1420
0,1240
0,4190
03830

0,1610
0,1380
04720
04270

0,1730
0,1510
0,5220
0,4680

0,1520
0,1320
0,3570
0,3250

0,1760
0,1500
0,4130
0,3700

0,1990
0,1660
0,4650

0,4120

0,2240
0,1810
0,5150

0,4510
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TaGHPIL[H UL oTipeneIeHUA BEPTUKAIBHBIX U TOPU3OHTAIBHBIX Haﬂpﬂ)KCHHf"l B OCHOBaHHH CO CBasAsMH

1=0,2
m 2=0,025 25=0,05 A0=0,10
=025 | £=030 | £=0,35 | £=0,40 | £&=0,25 | £=0,30 | £=0,35 | £=0,40 =0,25 | £=0,30 | £=0,35 | &=0,40
1 2 3 4 5 6 7 8 9 10 11 12 13 14

Ao | 0,0043 | 0,0045 | 0,0047 | 0,0048 | 0,0088  0,0092 | 0,0095 | 0,0098 | 0,0181 | 0,0190 | 0,0198 | 0,0204

0.20 AAo | 0,0201 | 0,0221 | 0,0228 | 0,0230 { 0,0420 | 0,0440 | 0,0455 | 0,0467 | 0,0831 | 0,0871 | 0,0902 | 0,0928
i p/po | 0,3420 | 03570 | 0,3700 | 0,3790 | 03400 | 03600 | 0,3730 | 03830 | 0,3470 | 0,3650 | 0,3790 | 0,3900
p/pe | 0,880 0,9200 { 0,9510 | 09760 | 0,8760 | 09170 | 0,9490 | 0,9750 | 0,8670 | 0,9090 { 0,9420 | 0,960

Adro | 0,0057 | 0,0061 | 0,0064 | 0,0067 | 0,0114 | 0,0125 | 0,0129 | 0,0135 | 0,0233 | 0,0252 | 0,0266 | 0,0279

0.30 AdAo | 0.0185 | 0,0195 | 0,0208 | 0,0217 | 0,0368 | 0,0393 | 0,0414 | 0,0431 | 0,0723 | 0,0740 | 0,0817 | 06,0852
? pvpo | 0,3750 | 0,4010 | 0,4220 ; 0,4400 | 0,3760 | 0,4030 | 0,4250 | 0,4430 | 03780 | 0,4060 | 0,4300 | 0,4400
p/pe | 0,7880 | 0,8420 | 0,8860 | 0,9220 | 0,7820 | 0,8370 [ 0,8810 | 09170 | 0,7700 | 0,8850 [ 0,8700 | 0,9070
Ao | 0,0066 | 0,0072 | 06,0077 | 0,0081 | 0,0132 | 0,0144 | 0,0154 | 0,0165 | 0,0267 | 0,0295 | 0,0315 | 0,0334
040 AdAo | 0,0161 | 0,0176 | 0,0188 | 0,0198 | 0,0320 [ 0,034% | 0,0378 | 0,0393 | 0,0627 | 0,0683 | 00731 | 0,0772
’ Ppo | 0,3920 | 0,4280 | 04570 | 0,4820 | 0,3920 | 0,4280 | 0,4590 | 0,4840 | 0,3950 } 0,4300 | 0,4620 | 0,4890
p/ pe | 0,7000 | 0,7620 | 0,8140 | 0,8500 | 0,6930 | 0,7550 | 0,8070 | 0,8520 | 0,6800 | 0,7420 | 0,7940 | 0,8390
Mhio | 0,0072 | 0,0079 | 0,0086 | 0,0092 ; 0,0143 | 06,0159 | 00172 | 0,0194 } 00288 | 0.0321 | 0,0349 | 0,0374

0.50 Adh | 0,0147 | 0,0156 | 0,0163 | 0,0179 | 0,0279 | 0,0388 [ 0,0394 | 0,0356 | 0,0546 | 0,0603 [ 0,0653 | 0,0697
’ px/po | 0,399G | 04420 | 0,4780 | 0,5100 | 0,3990 | 0,4420 | 04790 | 0,5120 | 03970 | 0,4420 | 0,4860 | 0,5140
p/pe | 0,6220 | 06880 | 0,7440 | 0,7950 | 0,6160 | 0,6810 | 0,7370 | 0,7860 | 0,6030 | 0,6640 | 0,7230 | 0,7720

Ao | 0,0078 { 0,0089 | 0,0099 | 0,0107 | 0,0156 | 0,0177 | 0,0197 | 0,0215 | 0,0312 | 0,0355 | 0,0395 | 0,0431
0.75 MWhe | 0,0103 | 0,0117 | 0,0129 | 0,0141 | 0,0204 } 0,0231 | 0,0256 | 0,0278 | 0,0399 | 0,0452 | 0,0500 | 0,0544
’ p/po | 03250 | 0,4490 | 0,4980 | 0,5420 | 0,3940 | 0,4480 { 04970 | 0,5472 | 0,3920 | 0,4460 | 0,4950 | 0,5400
p/po | 0,4750 | 0,5400 | 0,5980 | 0,6500 | 04710 | 05340 | 0,5910 | 0,6430 | 04610 | 0,5230 [ 0,5790 | 0.6300

MAe | 0,0080 | 0,0092 | 0,0103 | 0,0114 | 0,0159 § 0,0183 | 0,0205 | 0,0228 | 0,0317 | 0,0366 | 0,0412 | 0,0455

1.00 Mo | 0,0079 | 0,0091 | 0,0102 | 0,06112 [ 00156 | 0,0180 | 0,0202 | 0,0223 | 0,0307 | 0,0355 | 0,0396 | 0,0435
D0 ) pupo | 0,3820 | 04410 | 04960 | 0,5470 | 03810 | 0,400 | 0,4940 | 0,5450 | 0,3780 | 0,4370 | 04910 | 0,5420

pd po| 03800 | 04350 | 04920 | 0,5430 | 03770 | 04340 | 04880 | 06,5970 | 0,3700 | 04260 | 04780 | 0,5260
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cBasiMun

1

0,30

=0,3
[~

0,20 | A/%

A20=0,20

2=0,30

A=0,40

20=0,50

)

£=0,25

£=0,30£=0,35

£=0,40

£=0,25

£=0,30

£=0,35

£=0,40

£=0,25

£=0,30]£=0,35

£=0,40

£=0.25

£=0,30

£=0,35

£=0,40

N

4 5

7

3

9

10

11

12 13

14

15

16

17

18

hfho
p+/po
P+/Po

0,0330
0,1420
0,3800
0,7630

0.035710,0377
0,1510(0,1580
0,4050]0,4260
0,8110] 0,849

0,0395
0,1640
0,4430
0,8810

0,0522
0,2070
0.3810
0,7430

0,0565
0,2200
0,4080
0,7910

0,0601
0.2310
04310
0,8310

0,0632
0,2400
0,4510
0,8640

0,0726
0,2650
0,3810
0,7200

0,07930,0851
0,2840(0,2980
0,411010,4360
0,7690)0,8100

0,0901
0,3100
0,4580
0,8440

0,0943
0,3200
03810
0,6970

0,103
0,3410
04120
0,7460

0,1120
0,3590
0,4400
0,7860

0,1200
0,3750
0,4650
0,8220

Aho
Av/Ao
D\/Po
P/Po

0,40

|1 PJDy

0,0412
0,1200
0,3870
0,6660

0,0451]0,0485
0,13000,1360
0,4220{0,4510
0,7220{0,7680

0,0514
0,1460
0,4760
0,8080

0,0634
0,1740
0,3860
0,6788

0,0699
0,1890
0,4220
0,7000

0,0756
0,2010
0,4538
0,7470

0,0807
0,2120
0,4810
0,7870

0,0864
0,2230
0,3850
30,6240

0,0953/0,1040
0,242010,2530
0,421010,4550
0,6470{0,7240

0,1120
0,2720
0,4840
0,7640

0,1100
0,2680
0,3210
0,6020

0,1220
0,2900
0,4200
0,6550

0,1340
0,3090
0,4590
0,7000

0,1450
0,3260
0,4850
0,7400

Al Ao
As/2a
PVpo

0,463
0,1030
0,3870
0,5880

0,0514{0,0559
0,113010,1220
0,4280,0,4540
0,6470(0,6970

0,0599
0,1300
0,4950
0,7420

0,0703
0,1490
0,3840
0,5680

0,0785
0,1640
0.4260
0.6250

0,0859
0,1760
0,4630
0,6750

0,0926
0,1880
0,4960
0,7100

0,0947
0,1910
0,3800
0,5490

0,1060{0,1160
0,2100{0,2260
0,4230)0,4620
0.60400,6530

0,1260
0,2400
0,4970
0,6960

0,1190
0,2290
0,3760
0,5310

0,1340
0,2510
0,4200
0,5840

0,1480
0,2700
0,4590
0,6310

0,1610
0,2870
0,4960
0,6720

Ao
X/ ko
pvPo

| 1 PJpo

0,0495
0,0902
0,3830
0,5250

0,055710,0611
0,1000(0,1090
0,42800,46%90
0,5840|0,6360

0,0661
0,1160
0,5050
0,6830

0,0747
0,1300
0,37%0
0,5080

0,0843
0,1440
0,4250
0,5650

0,0930
0,1560
0,4660
0,6150

0,1010
0,1630
0,5040
0,6610

0,1000
0,1660
0,3750
0,4910

0,1130]0,1250
0,18400,2000
0,4210]0,4630
0,54600,5950

0,1360
0,2140
0,5020
0,6390

0,1250
0,2000
0,3700
0,4750

0,1420
02210
0,4170
0,5280

0,1580
0,2400
0,4600
0,5750

0,1720
0,2560
0,5000
0,6170

Ao
Ao/ Ao
pv/Po
/Do

1,00

0,0557
0,0668
0,3690
0,4140

0,0614]0,0686
0,0757|0,0838
0,421010,4680
0,4710(0,5220

0,0752
0,091
0,5120
0,5680

0,0803
0,0967
0,3640
0,4020

0,0920
0,1090
0.4160
0,4560

0,1020
0,1200
0,4640
0,5050

0,1130
0,1310
0,5080
0,5500

0,1060
0,1240
0,590
0,3910

0,1220}0,1370
0,140010,1540
0,4110{0,4590
0,4400{0,4890

0,1510
0,1670
0,5030
0,5320

0,1320
0,1500
0,3550
0,3800

0,1520
0,1680
0,4080
0,4290

0,1710
0,1850
0,4530
0,4740

0,1880
0,2010
0,4980
0,5150

Ao
As/Ao
pvpe
P/Do

0,0552
0,0523
0.3540
0,3440

0,063910,0720
0,066010,0672
0.4050/0,4610
0,369010,4440

0,0791
0,0738
0,5090
0,4880

0,0823
0,0760
0,3500
0,3360

0,0953
0,0870
0,4040
0,3850

0,1070
0,0971
0,4550
0,4310

0,1190
0,1060
0,5030
0,4740

0,1090
0,0983
0,3460
0,3270

0.1260(0,1420
0,112010,1240
0,3990|0,4560
0,375010,4190

0,1580
0,1360
0,4980
0,4600

0,1350
0,1190
0,3420
0,3190

0,1560
0,1350
0,3950
0,3650

0,1770
0,1500
0,4450
0.4070

0,1960
0,1640
0,4480
0,4470




Tabauie A1 ONPEACTICHUAA BEPTHKAJILHBIX H F'OPH30HTATEHBIX Haﬂpﬂ)KCHHﬁ B OCHOBAHHWH CO CBasiMU

=0,3
m 20=0,025 %=0,05 %0=0,10
£=025 | £=0,30 | £=0,35 | £=0,40 | £=025 | £=030 | £=0,35 | £=040 | &=025 | £=030 | £=035 | £=040
1 2 3 4 5 6 7 8 9 10 11 12 13 14
Aho | 0,0038 | 0,0040 | 0,0042 | 0,0044 | 0,0077 | 0,0082 | 0,0086 | 0,0089 | 0,0158 | 0,0168 | 0,0177 | 0,0183
020 | Mho | 00187 | 00198 | 00206 | 0,0213 | 00372 | 0,0394 | 0,0411 | 0,0424 | 00735 | 0,0778 | 0,0813 | 0,0841
’ p/po | 03780 | 03990 | 04160 | 0,4300 | 03780 | 0,4000 | 0,4180 | 04320 | 0,3790 | 0,4020 | 0,4200 | 04360
p/po | 0,7960 | 0,8410 | 0,8760 | 0,9060 | 0,7920 | 0,8370 | 0,8750 | 0,9020 | 0,7830 | 0,8290 | 0,8660 | 0,8960
Adho | 0,0049 | 0,0055 | 0,0056 | 0,0059 | 0,0099 | 0,0107 | 00113 | 0,0119 | 0,0200 | 0,0218 | 0,0232 | 0,0244 |
030 | M0 | 00160 | 00173 | 0,0184 | 00192 | 0,0319 | 00344 | 00365 | 0,0382 | 0,0627 | 0,0677 | 0,0719 | 0,0754
’ p/po | 0,3890 | 0,4200 | 04450 | 0,4670 | 0,3890 | 04200 | 04460 | 0,4580 | 0,3880 | 04210 | 04480 | 04710
p/ps | 0,7020 | 0,7580 | 0,8030 | 0,8410 | 0,6970 | 0,7530 | 0,7990 | 0,8370 | 0,6870 | 0,7430 | 0,7890 | 0,8280
Ao | 0,0056 | 0,0062 ] 0,0067 | 0,0070 | 0,0013 | 0,0124 | 0,0134 | 0,0142 | 0,0228 | 00251 | 0,0272 | 0,0290
0.40 | Mho | 00138 | 00152 | 00163 | 0,0173 | 00275 | 00301 | 0,0324 | 0,0344 | 00539 | 0,0592 | 00637 | 00676
g p/po | 03910 [ 04300 | 04620 | 0,4910 | 0,3910 | 0,4300 | 04630 | 04910 | 0,3900 | 04290 | 0,4630 | 0,4930
p/po | 0,6220 | 0,6830 | 0,7350 | 0,7790 | 0,6180 | 0,6780 | 0,7290 | 0,7730 | 0,6080 | 0,6680 | 0,7190 | 0,7630
/x| 0,0061 | 0,0068 | 0,0074 | 0,0079 | 0,0122 | 0,0136 | 0,0149 | 0,0159 | 0,0246 | 0,0275 | 00300 | 0,0323
050 | M2 | 0.0120 | 00134 | 00146 | 0,0156 | 0,0232 [ 00266 | 0,0289 | 0,0309 | 0,0469 | 0,0521 | 0,0567 | 0,0607
’ p/po | 03890 | 0,4330 | 0,4720 | 0,5050 | 0,3880 | 04330 | 0,4710 | 0,5050 | 0,3870 | 0,4310 | 04710 | 0,5060
p/po | 0,5570 | 0,6190 | 0,6730 | 0,7210 | 0,5520 | 0,6140 | 0,6680 | 0,7150 | 0,5430 | 0,6040 | 0,6570 | 0,7050
M | 0,0067 } 0,0077 | 0,0085 | 0,0093 | 00134 | 0,0153 | 00170 | 0,0186 | 0,0269 | 0,0307 | 0,0342 | 0,0374
0.75 | Mo { 0,0089 | 0,0101 | 00112 | 0,0122 | 0,0176 | 0,0200 | 0,0222 | 0,0242 | 0,0346 | 0,0394 | 0,0436 | 0,0475
’ p/po | 0,3770 | 0,4290 | 0,4760 | 0,5190 | 03750 | 0,4280 | 0,4750 | 0,5180 | 0,3730 | 0,4250 | 0,4730 | 0,5160
p./po | 0,4370 | 0,4980 | 0,5520 | 0,6020 | 0,4340 | 0,4940 | 0,5480 | 0,5970 | 0,4270 | 0,4860 | 0,5390 | 0,5870
Ao | 00070 | 0,0081 } 0,0091 | 0,0099 | 0,0139 | 0,0161 | 0,0181 | 0,0199 { 0,0278 | 0,0321 | 0,0361 | 0,0399
100 | A% | 0,0069 | 0,0080 | 00090 | 0,0099 | 0,037 | 0,0158 | 0,0177 [ 0,0195 | 0,0270 [ 0,0311 [ 0,0349 | 0,0384
; p/po | 0,3620 | 0,4180 | 04700 | 0,5190 | 03610 | 04170 | 0,4690 | 0,5170 | 0,3590 | 0,4140 | 0,4660 | 0,5140
PJpo | 03610 | 0,4160 | 0,4680 | 05150 | 03590 | 04130 | 04640 | 0,5110 | 0,3540 | 06,4070 | 0,4570 | 0,5040
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p_=0,45

20=0,20

20=0,30

20=0,40

A=0,50

|

£=0,25

£=0,30

£=0,35

£=0,40

=0,25

£=0,30

£=0,35

£=0,40

£=0,25

=0,30

£=0,35

=0,40

£=0,25

£=030

£=0.351£=0.40

| -

2

4

5

8

9

10

11

12

13

14

15

16

17

18

0,20

Al ho
Ao Ao
px/ Po

Jpo

0,0258
0,1140
0.3860
0,6300

0,0280
0,1230
0,4170
0,6780

0,0299
0,1300
0,4430
0,7190

0,0315
0,1360
0,4640
0,7520

0,0399
0,1660
0,3820
0,6140

0,0468
0,1790
0,4140
0,6620

0,0468
0,1890
0,4400
0,7020

0,0496
0,1980
0.4650
0,7370

0,0546
0,2140
0,3780
0,5980

0,0601
0,2310
0,4100
0,6450

0,0640
0,0245
0,4380
0,6860

0,0691
0,2570
0,4620
0,7200

0,0701
0,2590
0,3730
0,5820

0,0776
0,2790
0,4060
0,6290

0,0842
0,2900
0,4350
0,6680

0,0902
0,3100
0,4600
0,7020

0,30

Adho
Mo
p!/ pl)
Pz/Po

0,0312
0,0943
0.3680
0,5420

0,0345
0,1030
0,4050
0,5940

0,0374
0,1100
0,4370
0,6590

0,3990
0,1170
0,4640
0,6770

0,0476
0,1370
0,3640
0,5280

0,0529
0,1500
0,4010
0,5790

0,0576
0,1610
0,4330
0,6250

0,0617
0,1700
0,4620
0,6620

0,0644
0,1760
0,3600
0,5140

0,0720
0,1930
0,3970
0,5640

0,0787
0,2070
0,4300
0,6080

0,0847
0,2200
0,4590
0,6460

0,0816
0,2140
0,3560
0,5010

0,0916
0,2330
0,3930
0,5500

0,1000
0,2510
0,4270
0,5920

0,1080
0,2660
0,4560
0,6290

0,40

A Ao
/A0
P\/ Po
P2/Po

0,0349
0,0802
0,3500
0,4790

0,0390
0,0889
0,3950
0.5520

0,0427
0,0965
0,4310
0,5790

0,0460
0,1030
0,4620
0,6190

0,0528
0,1160
0,3570
0,4680

0,0593
0,1290
0,3910
0,5190

0,0652
0,1400
0,4270
0,5650

0,0704
0,1490
0,4590
0,6050

0,0709
0,1500
0,3460
0,4500

0,0800
0,1660
0,3870
0,5060

0,0882
0,1800
0,4230
0,5570

0,0957
0,1930
0,4560
0,5900

0,0885
0,1820
0,3420
0,4450

0,1010
0,2010
0,3830
0,4940

0,1110
02180
0,4200
0,5370

0,1210
0,2330
0,4530
0,5760

0,50

Mo
M/ Ao
pv/po
P2/po

0,0374
0,0697
0,3440
0,4330

0,0423
0,0780
0,3870
0,4850

0,0467
0,0854
0,4250
0,5320

0,0506
0,0919
0,4600
0,5730

0,0564
0,1010
0,3400
0,4230

0,0639
0,1130
0,3830
0,4740

0,0707
0,1240
0,4210
0,5190

0,0770
0.1330
0,4560
0,5600

0,0755
0,1310
0,3360
0,4130

0,0858
0,1460
0,3790
0,4620

0,0952
0,1600
0,4180
0,5070

0,1030
0,1720
0,4530
0,5470

0,0947
0,1590
0,3320
0,4030

0,1070
0,1770
0,3750
0,4520

0,1200
0,1930
0,4140
0,4950

0,1310
0,2080
0,4490
0,5340

0,75

1,00

Ao
Ao
P/Po
P2/Po

0,0414
0,0524
0,3250
0,3550

0,0475
0,0596
0,3710
0,4050

0,0531
0,0661
0,4140
0,4500

0,0583
0,0721
0,4530
0,4910

0,0621
0,0765
0,3220
0,3480

0,0713
0,0868
0,3680
0,3960

0,0799
0,0962
0,4100
0,4400

0,0878
0,1040
0,4500
0,4810

0,0887
0,0994
0,3180
0,3410

0,0951
0,120
0,3540
0,3880

0,1060
0,1240
0,4060
0,4310

0,1170
0,1350
0,4460
0,4710

0,1030
0,1210
0.3150
0,3350

0,1180
0,1360
0,3600
0,3840

0,1330
0,1510
0,4030
0,4220

0,1470
0,1640
0,4420
0,4610

Adha
Ao/ho
Pv/Po

| P/Pg

0,0437
0,0419
0,3120

0,3070

0,0500
0,0481
0,3610
0,3540

0,0569
0,0538
0,4060

0,3970

0,0629
0,0592
0,4480
0,4370

0,0653
0,0613
0,3100
0,3020

0,0756
0,0703
0,3570
0,3580

0,0853
0.0780
0,4020
0,3900

0,0944
0,0863
04440

0,4290

0,0858
0.0799
0,3070
0,2970

0,1000
0,0914
0,3540
0,3410

0,1130
0,1020
0,3980
0,3820

0,1250
01110
0,4400
0,4210

0,1080
0,0976
0,3040

0,2920

0,1250
0,1110
0,3510

0.3350

0,1410
0,1240
0,3950

0,3750

0,1570
0,1350
0,4360
0,4150




144

Ta6num>1 AJIA ONPCACJIEHNUSA BCPTHKAJILHBIX H TOPU30OHTaAIBHBIX Haﬂpﬂ)KeHHﬁ B OCHOBaHHH CO CBasiMH

=0,45
m $5=0,025 20=0,05 20,10

=025 | &=0,30 | &=0,35 | £=0,40 | £=0,25 | £=0,30 | £=035 [ £=0,40 | =025 [ £=0,30 | £=035 | &=0,40

1 2 3 4 5 6 7 8 9 10 0 12 13 14
Aho | 0,0030 | 0,0033 | 0,0035 | 0,0036 | 0,0062 | 0,0066 | 0,0070 | 0,0073 | 0,0125 | 0,0135 | 0,0143 | 0,0150
020 | Mhe | 00150 | 00161 | 00170 | 00178 } 0,0299 | 0,0321 | 0,039 | 0,0354 | 0,0589 | 0,0633 | 0,0670 | 0,0700
7| pdpe | 03930 | 04220 | 0,4460 | 04660 { 03920 | 0,4220 | 0,4460 { 04650 | 0,3900 { 0,4200 [ 04450 | 0,4650
pJ/po | 0,6570 | 0.7060 | 0,7450 | 0,7780 | 0,6530 | 0,7020 | 0,7420 | 0,7750 | 0,6450 | 0,6940 | 0,7340 | 0,7670
A/de | 0,0038 | 0,0042 | 0,0044 | 0,0047 | 0,0076 | 0,0084 | 0,0090 | 0,0095 | 0,0153 | 0,0169 | 0,0182 | 0.0193
030 | Mhe | 0,0124 | 00136 | 0,0146 | 00154 | 0,0240 | 00270 | 0,0290 | 0,0307 | 00487 | 0,053 | 0,0572 | 0,0600
V| pdpo | 03750 | 0,4110 | 0,4410 | 0,4670 | 03740 | 0,4100 | 04410 | 04670 | 0,3720 | 0,4090 | 04390 | 0,4660
pe/po | 0,5660 | 0,6200 | 06650 | 0,7040 | 0,5630 | 06160 | 0,6020 | 0,7000 | 05560 | 0,6090 | 0,6540 | 0,6930
M | 0,0043 | 0,0048 | 0,0052 | 0,0055 | 0,0086 | 0,009 | 0,0103 | 00111 | 0,0172 | 0,0192 | 0,0209 | 0,0225
0.40 | M0 | 00105 | 00117 | 00127 | 0,0136 | 0,0210 | 0,233 | 0,0253 | 0,270 | 0,0414 | 00459 | 0,0498 | 0,0533
71 ppo | 03620 | 04020 | 04360 | 0,4660 | 0,3610 | 04010 | 04360 | 0,4650 | 0,3590 | 03990 | 0,4340 | 0,4650
p/po | 0,5010 | 0,5560 | 0.6030 | 0,6450 | 0,4950 | 0,5520 | 0,6000 | 0.6410 | 04910 | 0.5460 | 0,5930 | 0,6340
Ao | 0,0046 | 0,0052 | 0,0057 | 0,0062 | 0,0093 | 0,0104 | 06,0114 | 0,0123 | 0,0186 | 0,0209 | 0,0230 | 0,0249
050 | Mo | 00092 | 00103 | 00112 | 0,0121 | 0,0182 | 0,0204 | 0,0224 | 00241 | 0,359 | 0,0403 | 00441 | 0,0475
Y 1 pdpo | 03510 | 0,3940 | 04310 | 0,4650 | 0,3500 | 0,3930 | 04310 | 0,4640 | 0,3480 | 03910 | 0,4290 | 0,4630
pafpo | 04510 | 05060 | 05540 | 0,5970 | 04450 | 05030 | 0,5510 | 0,5940 | 04430 | 04970 | 05450 | 0,5870
Wk | 0,0052 | 0,0059 | 0,0066 | 0,0072 | 0,0103 | 0,0118 | 00132 | 0,0144 | 0,0207 | 0,0237 | 0,0264 | 0,0290
075 | Mo | 00069 | 00078 | 0,0087 | 0,0095 | 0,0130 | 00155 | 0,0173 | 00189 | 0,0259 | 0,0307 | 0,0341 | 0,0372
72 | pipo | 03310 | 03780 | 04210 | 04600 | 03300 | 03770 | 0,4200 | 0,4530 | 0,3280 | 0,3750 | 0,4180 | 04570
| | pspe | 03680 | 04200 | 04670 | 0,5110 | 03660 | 04180 | 04650 | 0,5080 | 03620 | 04150 | 04600 | 0,5020
M | 00055 | 00063 | 0,0071 | 0,0079 | 0,0109 | 0,0126 | 0,0142 | 0,0i57 | 0,0219 | 0,0253 | 0,0285 | 0,0314
Lo | Ao { 00055 { 00063 { 00071 { 00079 | 00108 | 00125 | 60140 | 00154 | 00214 | 0.0247 | 0,0277 | 0,0305
1 odpo | 03180 | 03670 | 04120 | 04540 | 03170 | 03660 | 04110 | 04530 | 0,3150 | 03640 | 0,4090 | 0,4510
wipe | 03170 | 03660 | 04110 | 04530 | 03160 | 03640 | 014050 | 04570 | 03130 | 03610 | 0.4050 | 04460




TIpunoxenne 7 (K)

B3AHMMHBIE 3ABUCHAMOCTH HAUBOJIEE BAKHBIX
NMOKA3ATEJEM I'PYHTOB

Pacuérel KOHCTPYKIMH HACHINHM TIPOBOAATCA, KaK ObII0 OTMEYEHO,
HA OCHOBaHMH JAHHHIX 00 WHIKEHEPHO-IeONIONMYECKHX CBOWCTBAaX
rpyHTOB. DH3MKO-MEXaHHYIECKHE CBOMCTBA rPYHTOB NPEOIPEACIAIOTCA
#X COCTABOM, COCTOSIHHEM M CTPYKTYPHBIMH OCOOEHHOCTAMH.

I'maBHBIMH NOKa3aTeIMH ABIAIOTCA:

[I0_COCTaBY — MMHEPAJIOTHUECKHH U IrpaHyIoOMeTpUU4eCcKHiH
€OCTaB, IUTOTHOCTDb YaCTHL| IPYHTA, TOKA3aTe)H IUIaCTHYHOCTH

0O_COCTOSHHIO — BJIaXXHOCTb, MJIOTHOCTb, MTOPHUCTOCTH,
k09 PHLIMEHT NOPHUCTOCTH, KOI(Y(PULUEHT BOAOHACHIIIECHHUA.

Jlns yno6cTBa BHIYMCIIEHHUH BBILIE NIEPEUHCICHHBIX MOKa3arTesnen
cBoHcTB cabbix rpyHTOB HMcrnonb3yerca tabauua X.I, B koTOpOit
npuBeLeHbB OCHOBHBIE (OPMYJIbI IS UX Pacy&éToB M B3aWMHBIE
33BUCHMOCTH Haubonee BayKHbIX MoKa3aTenei.
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91T

B3auMHble 3aBHCHMOCTH HanboJiee BOXKHBIX NOKazaTeseH TPYHTOB

Tatnuuya X1

Ne | O6o3Ha-
WH | YeHws Ps P Pa n © w
P Pa Py Ge
1. s ——— -4 =4 1+ =
P p (1+ Wy(1-n) 1-n 1-n pu(le) W
1+ W
2. p o 1-n)(1+W) o p1+W) | pmewy | BUEW) Gn(1+ W)
l+g w
p Ps p
3. 1-n i-n —3 —
pa p(1-n) a W Pa ps(1-n) Tve W)
Ps Py P Ps =Py € p
4. n - n —_ -
Py ps(1+ W) Py 1+¢ p(1+ W)
Ps =Py p(1+ W) Ps —Pa n p(1+ W)
5. € -1 — £ |
Pa P P4 1-n P
- - 1+¢g
6. W P P—Pq P~Pq P p(l+g) -1 W
ps(1-n) Py P4 ps(1-n) Ps
, G Wp,(1-n) Wp Wpy Wpy Wp, Wp,
’ np, n(1+ Wp, np, np, 0, ep,
a 6 B r a e |




Ipunoxenne 8 (3)

PACYETHBIE CXEMBI M METOBI OLIEHKH
YCTOMYUBOCTHA HACBUIEHR HA CJIABBIX
OCHOBAHMAX, APMUPOBAHHBIX
TFEOCHHTETHYECKHMU MATEPHAJIAMHA

1. Yemouuusocme nacvineii no cxeme obpyuwienus co cpesom u
spawenuem. YCTOHUMBOCThL HACHINM NPOTHB OGPYLIEHHS CO CPE3OM K
spauieHneM onpeaensercs no merony KLITIC. Meton npenycmarpusaet
pa3OMBKY TeJ1a HACHINTH K OCHOBaHHA Ha ONOKH.

2. Harpy3ka Ha apMO3JIEMEHT , HaXOAsINMiCS B OCHOBAHHHU
HaCBINY, B pacyeTe Ha MOroHHbIH MeTp s moboro 6ioka
0CHOBAaHHMA HACBINH (cM. prc.3.1a) MoxeT OBIThL OnpeAcsieHa Kak

ToYj=Myg; = Mp; — Myg;, (CR))

e ¥, BepTHKAIBHOE IUIEH0 MOMEHTA /Il KPHTHYECKOH IIOBEPXHOC~
TH CKOJIb)KEHHS, COOTBETCTBYIOIIEH MUHUMaNbHOMY K03ddHLMeHTY
YCTOMYMBOCTH, AJ1s 6710Ka j B OCHOBaAHHH HACHIIK;

Mmq — MaKCHMAaJTbHBIH CyMMapHbIi MOMEHT A7is 6J10Ka j B OCHOBa-
HHH HACBIITH;

MDJ — MaKCHMaJbHBI ONPOKHABIBAIOIIMI MOMEHT s 65i0Ka j B
OCHOBAaHHH HACBINH;

MRSJ — MaKCHMaJIbHbI}i CYMMapHbIH MOMEHT YAEPXKHBAIOIWNX CHI
AN rPYHTOBOrO 6J10Ka B OCHOBaHWM HACBITIH.

3. Dnopy Harpy3ok B HanpaBjleHWH, MEPTEHIUKYIIPHOM
OCHOBaHWIO HACHINH, WuTIOCTpHpyeT puc. 3.1a. B kauecTBe Makcu-
MaTbHOM Harpy3kd T  Ha apmosneMeHTaxX BbIGHPAeTCa MaKCHMaIIbHAsA
H3 BCeX pacueTHBIX Harpysok 7, .

4, Insa GONBIIMHCTBA Hachbined, YTOOLI YCTaHOBUTH Tm,
onpejeneHne pacuéTHON MOBEPXHOCTH CKOJBXEeHHS Heobxoaumo
BBITONHATh TONBKO C YYETOM OJIHOTO OTKOCa Hachmu. Bmecte ¢ Tem,
119 O4EeHb HM3KHMX HIMPOKMX Hachined, 4yToObl onpenenuTh T,
onpeaeneHue MOTEHUMATBHBIX MTOBEPXHOCTEH CKOJIBKEHHSA METOIOM
KUMC cneayer MpoBOAMTH Takke H 3a NpeJieNiaMH OCEBOH JIMHHMH
Hachi (3eMJTSHOTO TIOJI0THA) B IOTIEPEYHOM cedeHU . [Ins yka3aHHBIX
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uesel Henone3yoT Metoasl Tepuary, bumona, Sk6y, meton Corossop-
HHUM B MHTepripeTaruM Tepuaru.

5. Jlna Toro 4to6el 06ecneyuTh MOABICHHE B apMOdIEMERTay
HanpsDKEHUH, COOTBETCTBYIOLIMX HArpyske 7, ., apMO3/IEMEHTBI JOIDKHL|
MMeTh aJeKBaTHYIO CBA3b C OKPYXAIOLUIUM HX TPYHTOM. DTa CBAsp
noipkHa 6bITh obecneyeHa Kak BHYTPH GJIOKa MOTEHIIHATBHOro
obpywenus, Tak 4 3a ero npeaenamu (puc.3.1,b). Takas cBa3p
obecrieuBaeTCA TPEHUEM TeOCHHTETHUECKOTO MaTepHaia 1o TPyHTY i
3aBUCHUT KaK OT OPHKIIMOHHBIX CBOHCTB CAMOTO Marepuana, TaK H or
yriia BHyTpeHHero Tpenus rpyHra. [locnenuuii 3asucut or rpasyrno-
METPHYECKOTO COCTaBa IPyHTa.

AT

R4 Y

Puc.3.1, a. Onpedenenue makcumanvHoll pacmazuearouiei
HAZPYIKU 8 APMOINEMEHMAX MEMOOOM KPY2LOUUNUHOPUYECKOT
nogepxrocmu ckonvycenun (KLIIC)

OmnpoKHIBIBAIOIMH MOMEHT /IS TPYHTa

My, =[Z(ffsWi + fobwy )'Sinai ds 3.2)
rae W,— sec i-ro 6noka rpysTa B pacuére no meroxy KITIC.
Vaepxusaromui MOMEHT A4 rpyHTa

My = Z i"Fb,.sccari + ((PK +hwy )cosazi - u,b,-secai) 8

ms ms

Ry (3.3)
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YnepXKaABatoLmMiA MOMEHT JU1S1 aDMODJIEMEHTOB My, =T, Y .

Hacpinb
e—- L, \ —B-L;

[ B a
\ AN
Cra6oReguosanue Tonoxenue Gnokaj  Apmoduement

B OCHOBAHMH HACKITH
Pa3buBka Mo VHHe aPMODTIEMEHTA B OCHOBAHHH HACHINH 114 ONOKa j.

Pa36HBKa 10 UIMEE apMOd/IeMEHTa B OCHOBaHHH HaChINK A4 Goka j

Puc.3.1,b. llpoyedypa oyenku ycmoiiuusocmu memooom
KPY21oRURUHOPULECKUX
nosepxnocmeli ckonscenun (KLIIC)

6. B npeznenax 610ka 06pyIEHHA, OrPaHHYEHHOTO MOBEPXHOCTHIO
CKOJTBIKSHUA

a'tge', a,,'C,
Sl L Sy h .d L+ e u], (34

J
fms fms ’
e f,~ kod(PULMEHT yueTa SKOHOMUYECKHX NOCIEACTRHI 0TKA3a;

Jo — K03bGUUMEHT KOPPEKTHPOBKH BBIPHIBAHHS APMOIIEMEHTOB
3 IPYHTa;
T ;— Harpyska Ha apMOdNIEMEHTE B pacueTe Ha MOTOHHbIA MeTp,

HeoGXoUMast A7l COXPaHEHUS YCTOHYHBOCTH HAChINH, IPHMEHUTENBHO
K TPYHTOBOMY OJIOKY ;

¥ — yAenbHbIH Bec rpyHra Hachinu L; ;
h ~ cpenHss BBICOTA IPYHTA HACBIIH Ha JyTHHE apMOdIEMEHTa g @', ;

a'— K03 DULHEHT, CBA3BIBAIOLINIA TPOYHOCTH CBA3H apPMO3JIEMEH-
Ta C TPYHTOM ¥ C YIJIOM BHYTPCHHETrO TPEHUS IPYHTa, BHIPOXAEMOro

epes tgg’,, (onpenesnsercs B nabopaTopuu);
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@', — MaKCHUMaJIbHEIH yroa TpeHus (Yroy eCTECTBEHHOI'O OTKOCa)
IPyHTa HaCBIIH NPH YCJI0BUAX (haKTHYECKOro HANpAXKEHHOTO COCTOSHAS;
S — k03 ULMEHT KOPPEKTUPOBKU XaPAKTEPUCTHK TPYHTA 180,

Hc,;

L; -~ Heofxoaumas f/iMHA ADMO3IEMEHTOB B TIOTOHHBIX METpax B
fpeeax Ayrd OBEPXHOCTH CKObKEHHUT;
@y, '— KO3(pHIMEHT B3aMMOAEHCTBHS, CBA3BIBAIOIHH IPOYHOCTH

CLETUICHUS TPYHTa C apMO3/IeMEHTaMHU H ¢, ;

¢, — HECKOPPEKTHPOBAHHOE 3HAYEHHE COTIPOTUBIIEHHS CABUTY
IPYHTa, KOHTAaKTHPYIOIIETO ¢ apMOdJIeMeHTaMH (Hajl U TIOJ apMoaJie-
MEHTOM).

7. JinuHa apMOSJIEMEHTOB 3a MpeJenaMH MOBEPXHOCTH CKOMb-

XEHHs MOXKET ObITh OTpesieiena noncraHoskol L ; B dopmyny B—L;,

rae B — monHas QTHHA apMO3JIEMEHTOB B HAUPABICHHM, NEPNECHIH-
KYJISPHOM NpOAONbHON ocH HackiH (puc.3.1,b).

8. Yemoiiuusocmy npomus 6oxosozo nnockozo ckonvoicerus. Tipu
aHanu3e G0KOBOHM ycTOMYHBOCTH rpyHTa Hachimu (CM. puc. 3.2)
PEKOMEHAYETCS PAaCCMOTPETh BCE NMOTCHUHMANBHBIC NOBEPXHOCTH
CKOJIbXKEHHS, KOTOPhIE MOTYT PE€aln30BaThC HAa FOPHU30HTE B3aHMO-
AEHCTBHA TPYHTa M BEPXHHX 30H apMHPOBAHHOIO OCHOBaHHA.
ApMHpOBaHHOE OCHOBAHHME JIOIKHO YNEPXKHBATh HACHINb OT GOKOBBIX
CMELIEHHH, CONPOBOKIAIOMINXCA OTKAa30M pabOoThI COOpYXKeHHUA. 3/1ech
TakKe MPEeBaTHPYIOIee 3HAYCHHE MMEET TPEHHE MEXIY FeOCHH-
TETHYECKHM MaTepHaioM H TPyHTOM Hackini. Harpyska B apMoanemente

Ty, MaKCHMaJlbHa Ha ypoBHE G0pItOPHOH KPOMKH HACHIMH (cM. puc.3.2)
M COCTaBNsAET

T, =05K,H(fy H-2f,w,) , (3.5)
rae Ty~ pacTArvBaoLIce YCHIHE B apMOdJIEMEHTe, YepKUBAIOLIEe
HAacChINb OT 60KOBOrO CMELICHHM, B pacyeTe Ha IOTOHHBIM METP;

K, — akTHBHBI# KO3QPHIIMEHT GOKOBOrO AaBieHMA, PaBHbI
tg2(45‘ - q)/Z) ;
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H — BBICOTa HaCBIIH;
¥ — yAenbHBIH BEC IPYHTa HAaChIIH;

W, — pacripe/ie/ieHHas Harpy3Ka 110 BEPXY HACKITH (B 3aBHCHMOCTH
0T COCTaBa JABIKEHHS),
J& — K03 )HIHEHT yAeNbHOro Beca rpyHTa (cM. Tabn.3.2);
Jq— ¥03hHHLMEHT KOPPEKTHPOBKH BEIUIHHBI PACTIPEAENEHHON
BHEUIHEH HArpy3KH.

Brewnas Harpyska B

Hacping

Fill: Y, Py
<_f£:‘ =05 K, (Gyle2f,wont H

N T L, 1 deS

N
ApMOITEMEHT
Cna6oe ocHoRaNHE P

Puc. 3.2, Ycmoiiuueocms npomus 60K08020 CMeuieHUA nO
nosepxHocmu pazoena medxicoy pyHmom U apmamypoii 0CHO6AHUA

9. lns Toro urobHl reHepupoBars (obecneunTs) pacuyéTHoe
pacTarusaiolnee ycwive 7, B apMaType, FPyHT HACBHINM HE JOJDKEH
MpOCKanb3bIBAaTh 110 apMO3IEMEHTaM 3a IPEReabl Hachmu. OTo
OCYIECTBAAETCA HamnexKamel ANMHON KOHTAaKTHPOBAHHA apMo-
WMEMEHTOB C MATepUaloM HaChIMM L, , KOTOpas pacCuUMTBIBAETCA MO

opmyne
N 05K, Hlfoy H-2f,w)f.1,
a'tgy'
}4‘ (4
Sns

L (36)

€

>

e f,~ %02 PHUHEHT NMPOCKANb3bIBAHUA IPYHTA 3aCHIIKH 11O apMO-
aneMeHTaMm (Tabn.3.2);

fo— K03 dHLHEHT yueTa SKOHOMHUYECKHX MOCIEACTBUH OTKa3a
(tabn.3.1);

h — cpenHsis BBICOTa YaCTH HACBIITH HaJl Y4AaCTKOM apMOYIEMEHTOB Le;
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o' — k03pHLUHEHT, YUUTHIBAIOIIHI NPOYHOCTD CBA3M apMo-
3JIEMEHTAa C FPYHTOM 4€pe3 Yroj BHYTPEHHEro TPeHHs pYHTa,

BBIPKAEMBIH Uepes 1g @, ;

@, —MaKCUMaJIbHBIH YroJ1 TPeHH (YTOJ ECTECTBEHHOTO OTKOCA)
TPYHTA HAChIIH IPU YCIOBUAX (aKTHHECKOTO HANPSLKEHHOTO COCTOSHMUS;
Jns — KOO(DOHLUMEHT KOPPEKTHPOBKH XapaKTEPUCTHK I'DYHTa

tge n C (yra BHyTPEHHEro TpEeHHs U cLerUieHus, Tatn.3.2).

Tab6nuua3l.l.

Kareropus KOHCTPYKUHH B 3aBUCHMOCTH OT TpeGOoBaHHil 1o
OTKa3aMm

Kosdppuunenr

Kareropus
P 3anacaf;

Twunossie MpUMeps!

He ToanopHsle CTEHKH ¥ HAKIIOHbI BHICOTOH
npuMensercs |MeHee 1,5 M, y KOTopbix OTKa3
COMPOBOXAAETCS MUHMMANbHBIMH
MOBPEXAEHHAMU

1 (au3Kasn)

Hachiny ¥ KOHCTPYKIMH, Y KOTOPBIX OTKa3
1.0 COIPOBOX/AAETCH YMEPEHHBIMU

’ TIOBPEXX ACHUAMH U NoTepeit
paboTocnoco6HOCTH

OnopHble  KOHCTPYKLMM,  Hampumep
HAaCBIMM  ABTOCTPaj, MATUCTPANbHLIX H
11 TJaBHBIX KENE3HOAOPOKHBIX TyTeH Wi
’ (yHIaMEHTHI TPaXOAHCKUX COOPYXKEHui,
naMObl, CTEHKH HAGEPEeXHBIX W OTKOCHI
JUIS pETyJIMPOBaHMA PEYHOTO pyciia

2 (cpennsas)

3 (BbICOKan)

*) CTpOeHHs B KaTeropuH | OKHEI GBITh IPOCTHIMH N0 KOHCTPYKIIUH.
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Tabnuna 3.2

Csonka ko3¢ duumrenToB, ucnonssyemsix B Ipunoxennu 8(3)

IIpenensroe | [ipenenshoe cocTosnue
V aeasHbie kodhHHLHEHTSI nf)ogg;;';l‘é IO IKCTUTYaTalHOBHOM
K
HHio HAIEXHOCTH
Koadduum- |ToMoreHHst# rpyHT, fu=15 fi=10
€HT Harpy3- |HapuMep, 3achillka 0TKoca B 7
Kit BHeHue noCTOSHHBIE
Harpy3kH, HarpuMep
NUHENHbIE HITH =12 =10
COCPENOTOUCHHBIE
Harpysku
Bxemnne inHaMu4yeckye
HArpy3KH, HarpuMep, - =
4 PHMED fi=13 f=10
rpy3Ka OT JOPOXHOTO
JIBHKEHUS
Koappuuu- |IIpuMenuTensHo X g¢), Sus=10 Sms=1,0
EHTbI LIS IIpuMeHuTENHHO K ¢’ = =
IPYHT2 P fms— 1:0 frm" 1,0
Koadpdpuum- |IIpumenurtensuo x 3HaueHns ko3(dHunenTa 3aBUCHT OT
€HTbI 1A 3KCIUTyaTalHOHHOH THIIa HKCHONL3YEMOH apMaTypel H
apmoone- Harpy3kc Ha apMOJJIEMEHT | pacyeTHOTO CPOKa ee CITy)ObI
MEHTOB
Koappuuu- | Cronsxkenne
SHTBI MEPIICHIUKYJISAPHO fi=13 £i=10
B3aUMOJICH~ |TIOBEPXHOCTH £ £
CTBHS B apMOINIEMEHTa
CHCTEMC BeLa€prusanue
«apMaTypa- |apMOJJIEMEHTA U3 IPYHTa =13 =10
TPYHT?

[Ipu pacuéTax CTENEHH YCTOMYMBOCTH HACHINK Ha CAabbiX
OCHOBaHMAX B PYYHOM MCIOJIHEHHWH PEKOMEHAYeTCS HCIIONb30BaTh
verox KIITIC.

B kauecTBe MCXOOHBIX JaHHBIX B TOM H IpPyrOM cliy4yae
NPUHHMAIOT CJIEAYIOIHeE: FeOMEeTPHYECKHE MapaMeTPpbl HACHIMH (BBICO-
Ta; IWIMPUHA TOBEPXY); Harpyska ot TpaHcnopra g=30 xH/mor.m;
nokazare/ib KPyTH3HBI OTKOCOB — M7, IUIOTHOCTh TPYHTa HacChINu (p),
¢~ yroj BHyTpEHHEro TpeHus (rpan.) u yaenbHoe cuerienue C (1/m2);
MOIIHOCTD CJIOEB IpyHTa ciaboro ocHoBaHMA (M), MX MJIOTHOCTDb Y
(o6péMHBIA Bec), MoKa3aTeaud COMPOTHBIEHHS cABMry (yron
BHYTpeHHEro TpeHus ¢° 1 yaenbHoe cueruienue C).
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Pacyér BHLINOMHAIOT MYTEM PasGHBKH MPERIIONATAEMOTO OTCEKa
o6pyuseHus Ha oTAesbHbIE GJIOKH, U1 KaXAOTO M3 KOTOPBIX HaXonar
YACPKMBAIOIIHE U CABHIAIOLIME CHIIBI OT cOOCTBEHHOrO Beca 6710Ka a
CYMMe C Harpy3koH g.

Kosdduuyent ycToliunBocTH onpemenseTcs KaKk OTHOLICHHe
YAESPXKMBAIOLIMX CHII K CABHTAIOUHMM CHJIaM 1o opmyrie

2Ni'tg¢i+§n:ci'li
i=1

i=]
K,= n
ZT WIH
i
i=1

¥y

DN, 180+ C, 1))

K. = _
ZT, s 3.7
il

y
rae N; = (Q, +¢,)- cos a; —HOpMaibHad cocTaBlIAromas Beca 6moka 0;
@, — yronl BHYTPEHHETO TPEHHs IpyHTa 6710Ka B OTCeke o6pyIenHs,
BKJIIOYAs €ro 4acTh B ¢1a60OM OCHOBAHHH;
C,— yaenbHOE CLEIUICHHE IPYHTA B NPe/ie/iaX OTPe3Ka NOBEPXHOCTH
CKOJBXKEHH 115 aHHoro G/10Ka;
I, — pnvHa KPUBO# CKONIBXKEHHUSA B Mpesienax i-ro 67oka;

T, =(Q; + q;)-sin o;~ TaHreHUHaNpHas COCTABIAIOLIas Beca i-ro
6noKa ¢ Harpy3Kkoi;
g, — Harpy3Ka Ha NOBEpPXHOCTH HACHIIM OT TPAHCIIOPTa;
@,— yroj1 HakJIOHa NOBEPXHOCTH CKOJIbKEHH i-T0 610K K FOPH3OHTY.
ITpu py4HoM cuéTe H3 LEeHTpa KPUTHYECKOH MOBEPXHOCTH
CKOJIb)KEHHs! MIPOBOJIAT KPHTHYECKYIO KPHBYIO CKOJBKEHHA, 15 KOTOPOH
YCTaHaBMHBAIOT MEHHMAaJIbHOE 3HaueHHE GaKTHUECKOro Ko uLpeHTa
yeroiuuBocTr K. KoopauHathl UeHTpa KPUTHYECKOH MOBEPXHOCTH
ckomexkeHns (X, y,) MOXHO ompenenuts mno rpadpuxy H. Suby s
3aBHCUMOCTH OT BENMYHHBI A W CPeIHeR KPYTH3HBI OTKOCa (B JaHHOM
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clydae onpenensior GespasmepHble KOOPAMHATHE X, ¥, KPUTHUECKOH
0BEPXHOCTH CKONBbXKEHHA. AGCONIOTHBIE 3HAYEHHA KOOPAMHAT
noNy4aloT, YMHOXKas 3Ha49eHHs X, ¥, Ha BBICOTY HachinH (). Benwunny
A BHIMHCASIOT 10 hopMyne

G rw H 180,
C. 3.3).
B ciiyyae Hcnoian30BaHuA KOMIBIOTEPHOM MpOrpaMmsl 3TOT

1poLECC aBTOMATH3HPOBAH.

Jins nosmydeHus pacu€THOro orceka OOpyLUEHHs, COOTBETCT-
BYIOLIEF0 KPUTHYECKOH MOBEPXHOCTH CKONbXeHus u K=K . B
npefieNax Ka>kaoro 6moka (0 ropH30HTa YCTAaHOBKM apMOIEMEHTa U3
1e0CHHTETMUECKOTO MaTepHalia) ONpeAesfioT AeULNT YAePIKUBAIOINX
cil E, xaKk pasHOCTb MEXIY YASPKMBAIOWMUMH M CIBHTaIOMMMHU
cunavu. MIx naxornennyio senuundy 2 E 1o FOPM30HTa YCTaHOBKH
apMOIEMEHTA Ha YPOBHE MOBEPXHOCTH c1aboro OCHOBaHUSA JOJDKHA
BOCMIPUHUMATh F€OCHHTETHYECKAs IIPOCIOHKA.

PacuérHas mpouHoCTb (Rp) apMO3JIEMEHTA ONpeAeseTcsd no
dopmyne:

R >T, - 7v/(A-A4,4,-4,) (3.9),
mae: T, — MakcuMallbHas TMOroHHas Harpyska, Bocnpuxumaemas I'M,
I0MKHA COOTBETCTBOBATh HAKOIUIEHHOH BenuyuHe AeduiuTa
YICPXKHBAIOLIMX CHJ1 Ha FOPU30HTE NPEATIOIAracMOro PacioiOKCHHs
aPMODNIEMEHTA.

A, - ko3 duupent yuéra nonsydecty (kodpuiment nepexona
0T IPOYHOCTH Ha PacTKeHHE K JUTHTEIbHOM MPOYHOCTH); NPUHUMAIOT
4,=0,5-0,8;

4, — xoadpouunent yyéra nospexaenus I'M npu Tpan-
CHOPTHPOBKE, MOHTAXKE M YTUIOTHEHWH IPpyHTa; npuuuMaroT 4, =0,95;

A, — k09 bUUMEHT YYETa CTHIKOBKH, B3AUMHOIO [IEPEKPHITUSA U
coenuHeHus nosjoreH I'M, npuHrMaeMslii paBubiM 0,8;

A, — k030 bHLUMEHT yuéTa BAMAHHSA OKPYXaloWieH CpPeisl;
NpuHMMaeMblit paBHbIM 0,9;
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¥, — Ko3)PHUHMEHT 3anaca Ajia HOKMX apMO3JIEMEHTOB,
npHUHMMaeMblid paBHbIM 1,1-1,75.

Iocne onpegeneHus pacyéTHOH NMPOYHOCTH IE€OTEKCTHIBHOMO
MaTepualia, HCIONb3YEMOro B Ka4eCTBE apMUPYIOLIEH MPOCIOHKH Ha
MOBEPXHOCTH TPYHTa CNabOro OCHOBAHMS, BHINIOIHAIOT NOBTOPHbIN
pacuéT YCTOHUMBOCTH C y4€TOM pacyéTHoi npourocty I'M no gopmyre

iN;'tg(P; +ici I
K - .=l i=1 .
4 (3.10)

2Ti -R,
i=1

Ipw sToM, ecnu Ky > 1,3, 10 nenecoobpa3Ho yMEHbINTD 3HAYCHHE
R, OpHEHTHPOBO4HO Ha 25% M BLINONHUTE PacyéT 3aHOBO, obecrieurs
k03¢ duumreHT 3anaca paBHeii 1,3 (11 HHOMY TpeOyeMOMY 3HAYEHHIO
JUI KOHKPETHBIX YCIOBHH CTPOUTENBCTBA M SKCILTyaTalluH).

JIns oGecnedeHus NMOBBILIEHHNS YCTOHYHBOCTH HACINK Ha C1aboM
OCHOBaHHMM C YYETOM BOBJIEYEHHs CHJI TPEHHS HA KOHTaKTe «apMo-
97E€MEHT — TPYHT HaChIIIH U TPYHT OCHOBaHM» HEOOXOIMMO BEITIO/IHEHHE
CJIEAYIOLHX YCIOBHH:

- FEOCHHTETHYECKHi MaTepHal YKIablBaeTCA Ha BHIPaBHHBAIO-
WK c0M U3 necka;

- YroJi BHyTPEHHEro TPeHHs NMecKa A1 HUKHEro CIIOS HACHINH H
BBIPaBHUBAIOILETO €10 HOKEH ObITh He meHee 30°;

- ko3¢ duuHeHT TpeHua I'M no necky AOMKEH COCTaBJIATH HE
meHee 0,85-0,9 ot koaddumeHTa TpeHus necka.

10. Buioasnusanue zpynmog ocroganus. I'eoMeTpus Hachiny
ofycnaBnnBaer NOsABIEHHE KacaTeIbHbIX HANPSKEHH M, HATIPABIEHHBIX
«HapyXXy» B mpezenax ciaboro rpyHra ocHoBauus. TaMm, rae rpyHt
OCHOBaHHS OYeHb ciabblii 1 MOLIHOCTB TAaKOTO 'PYHTA OIPaHHYEHa,
HanpaBJIeHHbIe Hapy)Ky KacaTelbHble HalPAKEHUs MOTYT BbI3BIBATH
BbIJABIHBAHHE, B CBA3H C YeM AJIHHA apMHPOBAHHOTO Y4acTKa
OCHOBaHMA L Hachimu JOMKHA ObiTh KoCTaTOYHO GoMblnas, 4To6H
TNIPEAOTBPATHTh U KOMIIEHCHPOBATh MOOMJIM3ALIMIO ITHX KacareNbHbIX
HAnpsKEeHHUH.
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11. Mexanusm oTkasa npeicrasinseT GOKOBOE BbLAABIHMBAaHHE
¢1a60T0 IrPyHTa OCHOBAaHHS B 30HE HIDKE apMo3JieMeHToB (cM. puc.3.3,a).
Jing TOro uToGBl MPEXOTBPATHTH BEPOATHOCTH TAKOTO OTKAa3a,
1e00X0AMMO Or paHHYHTD NepeMELLIEHHE MPYHTa OCHOBAHHMS 3a NPEEbI
n0AOMIBBI HACKIMHM 32 CYET aJEKBATHOrO GOKOBOrO TOPMOXEHHS Ha
JOCTaTOYHO GONBIIOM FIO IUTOWIANH YYacTKe Ha HIJKHeH MOBepXHOCTH
apMOIJIEMEHTA, YNOXXEHHOro Ha ocHoBaHue. IIpu 3TOM HeobXxomumo
BHIMONTHUTD /1BA YCIIOBUA. Bo-nepabix, NOITHOE CONMPOTHUBIICHHE CABHTY
Ha HIDKHEH TTOBEPXHOCTH apMO3NIEMEHTOB IOJDKHO OBITh JOCTATOUYHBIM,
yr00Bl IPOTHBOCTOATH MONEPEUHBIM HArpy3KaMH, BO3HHKAKOWIMUM B
rpyHTE€ OCHOBaHUA. Bo-6mopeix, MaTepHan apMO3JIEMEHTOB, UCTIONb-
3yeMBIX JJIi apMHMPOBAHHA OCHOBaHHS, JOMKEH MMETh JOCTATOYHO
BLICOKYIO MIPOYHOCTbh Ha pacTiKeHHe, YTOOb NPOTHBOCTOATH
pacTATMBAIOIIMM HaNPSXKEHUAM, BOSHHUKAIOMUM NOJI ACHCTBHEM
KacaTe/IbHbIX HANPSKEHUH, ABJIAIOWIMXCS PE3Y/ILTaTOM B3aUMOAEHCTBHA
2PMO3IEMEHTOB C IPYHTOM OCHOBaHHMA.

12. Yrobbl npenoTBpaTHTh BhiJaBIHBaHHE TPYHTa OCHOBaHHS,
HeoOXonuMo obecneuUTs BbINOSHEHHE YCA0BHA

RhaSth~Rs_RRy

rae Rha — pasnaraeMmasg Ha COCTaBIAIOLIAC rOPU3OHTANIbHAA CHIIA,
06yCIlaBIlHBalOU.laﬂ BbIIaBJIMBAHHE I'PyHTa OCHOBAHHA,

th --pasjiaraeMas Ha COCTaBIAIOIIHE CyMMapHas rOpH30HTaJIbHas
CHi1a TACCHBHOI'O CONMPOTHUBJICHHUA I'PYHTA OCHOBAHHHA,

Rs — pa3jiaraemas Ha COCTaBJIAIOUINE CyMMapHaa ropu3oHTalbHas

CHJIa COTPOTHMB/IEHHR CABUTY ¢1aboro rpyHTa OCHOBaHMA Ha IIyOUHe
Z;
Ry — paznaraemas Ha COCTaB/ISIOLINE CYMMapHas ropu3oHTasbHas
CWIa CONPOTHUBJICHUA CKOJNBXEHUIO I'PYHTa OCHOBaHHA MO HWXKHEH
NOBEPXHOCTH apMOJIEMEHTA (T.€. [0 FPYHTY C1a60ro OCHOBaHHA).

13. IlpoBoauMBIii MO TakOMy METORY aHa/Iu3, MpeaycMaTpH-
Baroluii OLIEHKY, Hapsay ¢ MPOYUM, BJIHAHHA HA YCTOWYHBOCTD BEJIH-
4uHB1 Z , IpEeIHA3HAYEH B IEPBYIO OYepe/lb [T ONpe/e/IcHHI MHHUMATh-
HOM aKTHBHOM JUTMHBI apMo3NieMenTa L , IpefloTBpaatomeli Be1aBIH-
BaHHE rPyHTOB OCHOBaHHUA.
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14. Kak npaBuno, TaKo#i aHa/IM3 BBITIOTHAETCS C HCTIO/Ib30BaHH ey
XapaKTePHCTHK C/IabbIX IPYHTOB B €CTECTBEHHOM HEAPEHHPOBAHHOM
cocrosHuu. Eciim coii cnaGoro rpyHTa B OCHOBaHHH HMEET OTpaHHen.
HY!O MOLIHOCTb H [IPY €CTECTBEHHO BIIAXKHOCTH €10 CONPOTUBISEMOCT;
CABHTY MeHseTcs Mo niyOMHe He3HaYUTENbHO, TO MHHHUMAabHyl
aKTHBHYIO JUIHHY apMO3Te€MeHTa L peKoMeHIyeTcs Omnpelessth ¢
HCTIONb30BaHHEM 3aBUCHMOCTEH, NpuBeJEHHBIX Ha pHc.3.3,b, Te,
ciegyomuM obpazom:

4c,
-ff's}'lH+.f;qws_fu Zc
L > ms

: (1-a’bc)cu ’ (3'11)
Jons

rae  f; — k03hOHIMEHT TPEHHUS TPYHTA 3aChINKH MO apMOIEMEHTaM

(T.. HIDKHHE CIOM MPYHTa Hachlny, Tabn.3.2);
L, — MuBHMalTbHas pacuéTHas JUTHHA apMO3NIEMEHTa;

f4 — K03 dHUMEHT KOPPEKTHPOBKH BEJIHUHHBL PaCcTIpE/eIeHHOK
BHEIHEH Harpysku;

Y1 — ynennHblii BeC rpyHTa HaChIIy;

H — MaKcHMaJibHas BbICOTA HACBIIH;

W, —~ pachipe/ieJieHHas Harpy3ka 1o BepXy HachIIH;

¢, — CUeTUIeHHe HeIPEeHHPOBAHHOTO €/1a60ro rpyHTa B OCHOBaHHY;

fons — KO3 GHIMEHT KOPPEKTUPOBKH XapakrepucTuki C (1a61.3.2);

Z,— MOLIIHOCTb CJi0% cnaboro rpyHTa B OCHOBaHHH, KOTla OCHOBa-

HHE MMEET OTPaHHYEHHYIO IYOHHY C IIOCTOSHHBIM KO3(HIMEHTOM
W3MEHEHNS CONPOTHBNIEHHA CABUTY B 3aBUCHMOCTH OT IIIYOHHBI;

a',. — Ko3hPHuHeHT, obecneqHBaroIHii MPOYHOCTE CBA3H apMO-—

3JIECMEHTA C TPYHTOM U CLICIUICHHE rpyHTa.
B pacyere Ha OaUH TIOrOHHbIH MCTp pacCTAruBarolmee ycmiue,
BO3HHMKAOWEEe B apMOIEMEHNTAX APMUPOBAHHOTO OCHOBAHUA,
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00THOCHTCA C KacaTeJIbHbIMH HANpPAKEeHHAMH B TPYHTOBOHM Macce B
¢00TBETCTBHH ¢ HOPMYIOI:

scCuolL,
T U0 e 12
of = fms (3.12)
rie L, — ANI¥Ha apMO3IEMEHTa;

¢, — CONPOTHBIIEHHE IPYHTa OCHOBAHUA CABHTY B HEAPEHHPOBAH-
HOM COCTOSHHM Ha HIDKHEH MOBEPXHOCTH apMO3JIEMEHTA.

Burewnas Harpyska W,

Hacsins

Fill: qulc’v

H
£ HH Apmartypa |
P Le lassiss  /
: | Ls | T Ocnonam{e
£y, Hifow, ¥,€,
Viditi o
T Resas s
Co R
Ry © 2z
B e Rha
[

Puc. 3.3,a. Cunei 6 ananuze ycmolinusocmu npomus
8b10a6TUBAHUA ZPYHIMA OCHOBAHUA

Hexotopas ocTopoxHOCTs HeoGXx0aMMa NpH BEIGOPE BENTHYUHDI
koa(puLHeHTa CLIeTLIeHNs Ha NOBEPXHOCTH KOHTaKTHPOBaHHs c1aboro

pyHTa OCHOBaHM: C apMOIEMEHTaMH a'y. . Benuuuna 3toro xodd-

$uumenTa cBsA3aHa He TONBKO C NOBEPXHOCTHBIMH XapaKTePUCTHKAMH
aPMO3/IEMEHTA, HO TaKXKe H C COOTHOIIEHHEM aedopMauuii B apMo-
JNEMEHTAX U B CJ1a0OM rpyHTe OCHOBaHUA. AJIEKBATHOCTB ieopMaLiuii
B apMo3eMeHTax M cllaboM rpyHTe ocHoBaHuA HeoGXoaHMa JUist TOrO,
YT06BI JOCTHYE MaKCHMAJILHOTO KO3 (HUMEHTa CBA3U MEXKIY HHMM.
310 0c0BGEHHO BXKHO, KOTZia HMEIOT JEJI0 C YyBCTBHTEIbHBIMH C1abbiMu
TPYHTaMH OCHOBaHHUS, Iie Je(opMaUHs B apMaType He JOJKHA
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NPEBBIIATH AePOPMALIHIO, COOTBETCTBYIOLIYIO MAKCHMYMY CONPOTHg.
JIEHHS CABUI'Y HEAPEHHPOBAHHOTO C/1ab0r0 rpyHTa OCHOBaHHS.

BHewnAs Harpyska W
Hacbin, bbb it
Fill: *,/l‘p;v I
H

f.y, Hetow, ApMarypa l
Lem———listiny /
- *

I p Ly | o c,
ApCy fon, Hﬂ_g};uosaune 2%
[REYEEY)

= 2¢
Oipr= %ﬁ;‘l l ohxl’(ffs‘h Hifgwg) - ‘t;u‘“
c
2¢, i.\k/ - =(f v, H+F, 20y,
Onp2= Y, 2+ K: ms Onaz=(F v, Hfas ) - fins B2

Puc.3.3,b. Ananuz ycmotiuugocmu npomue 6510a61UBARUA
HeOpeHUPOo8anHozo c1ab020 OCHOBAHUA
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Ipanoxenne 9(H)

PACYET KOHCTPYKIIMH TOHKOCJIOMHON HACHITH
BPEMEHHOM JOPOTH HA CJABBIX TPYHTAX C
HNPUMEHEHUEM
TEOCHHTETHYECKHUX IMPOCJIOEK

1. TIpu pacuére peanusyercss apMupyoLLHii 3¢ dekT npocnoiku
3 FeOTEKCTIIIA, paboTarolieii Ha pacTshkeHHe MpH 00pa3oBaHUH KOJEH.
[To ycI0BHIO IBHKEHHSA nTyOHHA Kojie# orpaHH4MBaeTCA MAKCHMAIBHO
JOMYCTHMOH BeIM4MHOH, cocTasnsmowmei 0,1 nuamerpa ornedarka
koneca aBToMoOus. Kones obpasyerca nu6o B pesynsTare niaacTu-
yeckux Aedopmannit caBUra moa Kojnecom, NHGO BCIEACTBHUE
KOMIIPECCHOHHOTO YIUTOTHEHHA ci1aboro rpyHTta B konee. COOTBETCT-
BEHHO PAaCH€T BHIMOTHAKOT, HCXO/S U3 ABYX YCJIOBHH:

- MO YCJIOBHIO BO3HMKHOBEHHS KOJIEH BbIIaBIMBAHHS, CBA3aH-
HOMY ¢ ToTepeit Hecymiel crocobHoOCTH;

- 10 JOMYCTHMOMH [yOHHE KOJICH B PE3Y/ILTaTe YIUIOTHEHHA
TPYHTa; B KAYeCTBE OKOHYATETbHOTO IIPUHUMAaeTCA 3HaueHue Gonbuei
TONUMHB! HACKIITHOTO /108 A, HaJ €OCHHTETUYECKON MPOCIONKOM,
YIOKeHHOH TToBepX c/1aboro OCHOBaHMA.

2. Pacyér BBITIONHAETCA /151 HATPY3KM OT OTMHOYHOTO Koneca P,
¢ IMAMETPOM IU10WA M OTHe4aTka D Ha IOBEPXHOCTH HACBINHOTO CIIOA
TONIUMHOM A, , MOACTHIAEMOrO CIabBIM IPYHTOM, Ha KOTOPbIH yOKeHa
re0TeKCTUIIbHAS MPOCIOiKa.

3. Pacyét cBOgMTCA K MPOBEpKE YCIOBHA

P,<P™+x P_, Hn1)
re P, — Harpyska, AeHCTByIOLIas Ha IOBEPXHOCTE C1aboro rpyHTa oT
koneca P, M cOGCTBEHHOrO BECa HAaCHITHOTO CNOA g;

CyMMapHas Harpyska omnpeaensiercs no opMmyse

P =P - k+q; Hn.2)

np__ 3
P P — xpuTHyeckas Harpy3ka Ha c1abbii FPYHT ONpenesseTcs no

dopmyne
Pz"p = Ml- Dz' }’m + AJZ }/" hu + Alj c ’ (H'3)
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P —muarpyska, BoCmpUHHMaeMas NPOCIOHKOH TIPH JOMYCTHMOj
BEJIMYHHE [TyOHHEI KoJien; onpenensercs u3 eipaxkeHui (M.4) u (U.7)
NpH YCIIOBUH §=S, : )

K — KO3 PULHEHT pacrpeieieH!s HalpsHKeHHH, OnpeneIAeMbri
IO crIeLMaIbHOMY rpaduKy;

g — coOCTBEHHBII BEC HACHIIHOTO CJI0S HaJl FEOCHHTETHYECKO!
TIPOCJIOHKOI;

M, M, M, ~ ¢dyHKkuum yrna BHYTPEHHETO TPEHHUS @ ;

¥,, » € — CPEIIHUH YEJIbHBIH BEC PYHTa CJIOA HaJl NIPOCIOHKOH K
clerieHne cnaboro rpyHTa oA npociaoHKoif;

sz ~— JHaMETP 3arpyKeHHOH TIOIaAKH Ha YPOBHE NOBEPXHOCTH
caboit Tomuy;

¥, h,— COOTBETCTBEHHO TONIIIMHA HACKITHOTO CJIOS H €TO CPEIHHI
YACJbHLIHA BeC.

_ P [P P+2—-f N %)
2-q-f, \2E,\2E, "

rae P — pactaruBaioulee yCHJIHE B I€OTEKCTHJIBHOM mpocioiike
(onpenensercs B 1abopaTopHy);

E_ ~ ycnosHblH Moxyns gedopMaliMi reo0TeKCTHIbHOIO
matepHana (H/cMm), onpenengemslii B npoliecce UCTbITaHU# 06pa3iioB
Ha PacTsSKEHMeE, H MpeACTaBaseT coboil OTHOLIEHHE NPOYHOCTH MPH
PacTXEeHHH P K OTHOCHTE/IBHOMY YITHHEHHIO &, T.€.

£ =Fea00= 2ot
-z T (#.5)

I - nepsonavanbHas A1MHa obpasua;

!, ~Anvina NpH pacTsKeHUH;

J, — k03 pHUMEHT TPEHHA HIKHEH OBEPXHOCTH NPOCIIONKH 10
MIOACTUNAIOLIEMY Cl1aboMy TPYHTY;

f »— CPeMHNi KOO GHUMEHT TPEHNS NPOCIOHKH 1O [PYHTY CBEPXY
H CHH3Y.

(1.6)
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31€Ch @,, @, — YTJIbl BHYTPEHHETO TPEHHS COOTBETCTBEHHO IPYHTa
¢1a60T0 OCHOBaHHsI M HACHITTHOTO €J104 (B IaHHOM Cliy4ae JUTA TOphSHBIX
[PYHTOB).

3aBHCHMOCTB, CBA3BIBalOWas P, C BeIHYHHOH ocaiku §
(rybuHoli Konen):

_4P 1
- D,k P ( P +2) (I/I7)

2 : EMR 2. Ellk

D, — nuametp oTnevarka Koeca Ha AOBEPXHOCTH HACBHITHOTO
cnos.

Co6monenne ycnoeus (U.7) momkHo rapaHTUpPOBATh OT
ofpa3oBaHus KOJICH BBIIABIIHBaHHUS nTybuHol 6onee S, , T.e. OT NoTepU
Hecyleit cnocoGHOCTH.

4. PacuéT mo mnomyctuMoii rny6uHe Kolen B pesynbrare
YINOTHEHHA TPYHTa (110 BTOPOMY YCJIOBMIO) CBOAMTCA K MPOBEpke
yCNOBHA

s S Soom > (1.8)
e Spm —pacuéTHas rTyOuHa KoleH, onpenenseMas no gpopmyie (H1.9);

S, — momycTumas riyOuWHa KOJNeH, MpuHuMaeMas pasHoii 0,1 or
dan ny y p P
mMaMerpa koneca D,
P.-D, u,
Spac'd = -—-E-_L_- ’ (H'g)

]

rie E, — wramnoBslii MoRyns aedopmauuu cnaboro rpyHra;
jomyckaeTcst IpuHMMAaTh rmo Tabn.H. 1;

D,— nuameTp 3arpyxeHHOM MIOMWAAKH Ha YPOBHE IIOBEPXHOCTH
cnaboii Tonu;

P, — pacuérHas BenUUHHA NEHCTBYIOLMX HANPIKEHUH

P, =( ~P )k (H1.10)

e K — kod(HIMEeHT pacnipeseneHUs HapHKEHNU;

u, — kKOd(pduLKEHT, MEHBIIMI 1, yYUTBIBAIOWNK peaNbHyO
CTeneHb KOHCOMMAALMUH caaboro rpyHTa OT BO3AEHCTBHA NOABHKHOH
Harpy3Kd, KOTOpas MOXeT ObITh JOCTHTHYTa 3a CPOK CIYKGbI
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koHCcTpyKumH (wia Gonor I-II Tuna u, Moxer GbITb NPHHAT PaBHbM
0,6).

Tabnuua U]
Tun cna6oro rpyHTa (topd) Monyzs ii?;::z:;aun" Een
I
A 4,2
b 2,1
11 1,4

ITpumeuanue. Tun cnaboro rpyHTa B JAHHOM CJIy4ae COOTBETCTBYET
Tuny 6omot cormacho CHHII 2.05.02-85.

5. O6umii nopsaoK pacuéra CBOIHTCA K CleAyIOLIeMY.

* 3apasmmce h, B npeaenax D -2D, onpeaensieM BEJIMUUHY K;

- BbluHcaseM P = P - k;

> ucnosns3ys 3asucumocty (M.4 - W.7), onpenensem BennynHb §
W TI0 NPHHATOHN BENHUMHE h, 3HaueHue P_;

- nposepsiem ycnoBue (M.1) U B ciiyyae ero HeynoBneTBOpeHHI
3a7aéMCs IPYTUM 3HAYEHUEM A, 1 IOBTOPAEM Pacyér.

Pacuér no ycnosuio (cM. n.4) ocylecTBASETCH B Tako#
MOCNIe0BaTENbHOCTH:

- 3agaBuiMch A1, B npeaenax D -2D, onpeaenseM BEMUMHY K;

* 33/1aBaACh JOMYCTUMO#H OCaAKOH S, H NCTIONB3YS 3aBUCHMOCTH
(.4 - 1.7), onpenensiem /14 IPUHATOH BETMUHHEI A, 3HaueHUE P ;

- no ¢opmyne (M.10) onpenensem 3HayeHUe pacyETHBIX
HanpsKeHUH P ;

* no opmyne (M.9) onpenensem pacu€THyio ocaaky S . H
npoeepsieM yciaosue (H.8). B ciyuae ero HeyzoBneTBopeHHs 3afasMce
ApYTHM 3HAYCHHEM /1, H TIOBTOPAEM PACHET.

6. B kayecTBe OKOHYATENbHOTO 3HaUYEHHs TpeGyeMOoH TOMILHHDI
HACBINHOTO CJIOA CICAYET NPHHATH HauOoJibIliee 3HAYEHHE U3 PACUETOB
o HecylueH criocOGHOCTH H YIIOTHEHUS IPyHTa.

7. Jins ycxopeHHs ONpenesieHHs TOJIIMHBI HACHIHOIO CJI0d,
ofecrneynBaroiero Npoe3f, MOXKHO HCIONb30BaTh TONYYEHHEBIE B
pe3yNIbTaTe AaHHOH METOAMKH rOTOBbI€ 3aBHCHMOCTH, CBS3bIBAIOIIHE
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TOMUHHY HACKHTHOTO CJIOA C OOHHM M3 MapaMeTpoB caboro rpyHTa,
onpefiesieHHe KOTOporo 6bIT0 Gbl JOCTATOYHO NPOCTHIM.

Jina TopdAHBIX FPYHTOB, 3aI€ralOMX B OCHOBaHHWH, TOJIMHA
HACBITTHOT'O CJI0A, 06€CHEeUHBAIOLIEro MPOE3, MOXKET ObITh OfpeaeneHa
B 3aBUCHMOCTH OT COTIPOTHBJIAEMOCTH 3THX T'PYHTOB CHBHTY MO
KPbUIBYATKE.

s rMUHACTHIX TPYHTOB, KPOME TOrO, B Ka4eCTBE XapaKTe-
PUCTHKH MEXaHHYECKHX CBOMCTB MOXKET HCIIONb30BAThCS KO DHLMEHT
KOHCHCTEHLIMH, CBA3aHHBIN ¢ pacYETHBIMH 1tokaszarensmu ¢ 4 C.
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Ipasoxenne 10(K)
IPUMEPHI PACUETOB

1. IIpumep pacuéma mpebyemoii monujunsl MOHKOCNOIIHOI
Hacsinu ¢ 2e0mexcmunbHol npocnolixol Ha mop@anom
ocnosanuu 0nA obecnheyenun npoe3oa

Hcxoonvie Oannvie.

* cpefiHee ynenbHOE AaplieHue ot koneca P, = 0,6 Mlla;

* IMaMeTp oTreyaTka kojeca D =36 cm;

- TPYHT HACBIMHOTO CJIOf — NMECOK CPeHE3epHUCTHIH @ =30°

7, =181/ |

* TpYHT OcHOBaHHs — Topd, Thn I-A, C=0,015 MIla;
E_ =0,27 Mlla;

* PEOTEKCTUNBHbLIA MaTepuan — HeTKaHBIH UIIIONpoOHBHON,
E, =100 H/cwm;

* AomycTumas ry6uHa kosned S, = 11 cm.

3anaém 3Hauenue h _=0,6 M u nposepsem ycnoeue (H.1):
q=h,y,=0,6'1,8=0,0108 MIla;

k=0,12; D,= 98 cm;
1o Homorpamume s #,=0,6 m onpenensem P, = 0,095 MIla;
1o rpadpuxy s ¢ =0° onpenensem M, = 6,8; M, = 2,6; M, = 0;
P=6,80,15+2,6-0,6:1,8 = 0,13 Mlla;
P +P, -k =0,13+0,095:0,12 = 0,14 MITa;
P,=0,6:0,12 +0,0108 = 0,077 Mlla.
Venosue (M.1) BeinosnHeHo.
- Ilposepsiem yciaosue (U.8).

S _P-D, u kD, u _02:98-0,6-(0,6-0,095) _
pacy E - E

e o 0,27
Tak kak S,mu >, > PacuéT HeoOXoaUMO IOBTOPHTH it A =0,7 M.
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114-0,088-0,6- (0,60 0,12)
Spoe= 0,27

=10,7 cm.

Venosue (M.8) BeinonHeno. BMecte ¢ TeM MOXHO, HE H3MEHAS
BHICOTY HACHINH, 1onobpars reocHHTeTHUeCKHM MarepHan ¢ Gonee
BBICOKHM MOJTy/ieM edopmatiuy Ans obecneyenns ycnosna S, <SS, .

3apaBiuMch MOIy/ieM MarepHaia, paBHbiM 350 H/cm, onpenensem
P 1o popmyne

P _=A4h =0350,6=0,21 Mlla.

SWN=10,I9 em<S, =I1cMm.

Taxum o6pa3oM, He H3MeHss (HE YBENHYMBas) BBICOTY HACBIIH,
obecneunBaeM cobmonenue ycnosus (H.8).

2. Ilpumep pacuéma nacvinu Ha chabom OCHOEAHUY C
UCNONb308AHUEM APMOINIEMEHMOB U3 260CURMEMUYECKUX MKAHbIX
Mamepuanos

Hcxoonwie oannvie:

* HaChHINb BBICOTOH 6 M ([4=6 M); WHpHHA 3eMJISHOTO NOJOTHA
15 M; KpyTH3Ha oTKOCOB m=1:1,5; Harpy3ka Ha MOBEPXHOCTH HAChINK
¢=30 kH/mior.Mm;

- ciaboe OCHOBaHHME MONIHOCTBIO 4 M NMPEACTABICHO NErKHMH
CYDIMHKAMM C HOKa3zaTeneM Tekyuectd > 0,5 (Tekydermnactu4Has
KOHCHCTEHLHS ); ciabble rPYHTH! NMOACTHIAIOTCS MOPEHHBIMHM CYITIHH-
KaMH TBEPHOH KOHCHCTEHLIMH;

- HachIMb OTCHINAETCSA M3 MENKO3EPHHUCTOrO MecKa ¢ MW=1,85;
9=25% C=1 t/m% y,, = 1,75 T/M%;

* FPYHTBI ¢/1a00ro OCHOBaHHs O INyOHHBI 4 M HMEIOT CIICAYIOLIHE
noka3arenu (QHUIUKO-MEXaHMYECKHX CBOMCTB: @ =6°; C=1 1/M?;
7, = 1,85 /™’

* MOACTWIAIOLIME MOPEHHbIE CYTITMHKH TBEPIOH KOHCHCTEHLHH
XapaKTepU3YIOTCA CNENYIOIMMHE TToKasatensaMu: ¢ =15° C=3,5 /Mm%
7, = 1,8 /M.
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Ilopadoxk pacuéma

- BBIMONHSAIOT OLleHKY yCTOWYMBOCTH HachilH Ha ciaboum
ocHOBaHHH. Pacuér ocymecTBnseTcs Ha OCHOBe MeTOAa KpPYIUo-
HMIIMHIpHYeCKUX noBepxHocTeil ckonbxenus (KLITIC) B uHTEpNpe-
tauun K. Tepuaru mo nporpamMe COIO3ZOPHHHM HIHM BPYYHYIO,
HanpHMep, ¢ HCTIONb30BaHHeM rpaduka H. SuGy.

IMoce ananmM3a pe3ynbTaToB OLIEHKH NP 3HaYEHHH qu{mp (ripu
Km,,? 1,3) nOBTOpHO NPOH3BOAAT PacHéT YCTONYMBOCTHM HACHINMH Ha
cnabom ocHoBannu no Merony KILITIC ¢ yuétom apMo3sneMeHTa i3
reOCHHTETHYECKOr0 Marepuala Ha NOBEPXHOCTH OCHOBAHMA H
omnpenensioT TpebyeMbie 3HaUCHHA AeHUIHTA YIEPKUBAIOLIHMX CHII Ha
apMo3JIeMeHTe ¥ pacyéTHOH npoyHocTH Marepuana (KH/morm).

Pesynomamer pacuéma

Ha ocHoBe BBIMONHEHHBIX PacY&TOB KaK BPYYHYIO, TaK H Mo
nporpamMme 9BM nonyyeHo:

* B MCXOTHOM COCTOSIHHH YCTOHYMBOCTH HachIfiM Ha c1aboM
OCHOBaHWH He obecrneyeHa: Ky=0,84 < Kmp=1,3;

* AeULHUT yJep>KHBAIOMMX CHII Ha YPOBHE NpEANoaraeMoi
yxianku apmossneMenTa H3 I'M cocrasnser 11,7 T (117 xH/morm);

* pacyéTHas BENIMUHHA MPOYHOCTH MarepHaia (I'M):

R > 120-1,2:(0,8-0,95-0,9:0,9)=226 xH/mor.m;

* VIS YKA3aHHbIX liesieH MOKeT OBbITh PEKOMEHIAOBAH TKaHbIMH
MatepHai ¢ npo4HocTbio 230 kH/nor.Mm;

* B C/Iydae WCMONBIOBAHMSA MarepHaja B KauecTBE BPEMEHHOIO
apMO3JIEMEHTA Pacu&THOE 3HaUeHHE POYHOCTH MOXKET OBITh MPUHATO
paBHbM 117 kH/mor.m.

3. IIpumep pacuéma ycmoiinusocmu npomug 60k08020
NNOCKO20 CKOMbIHCEHUA

Hcxoonvie 0annvie:

* HACHITIL BBICOTOM 6 M (H=6 M); rpyHT — MeNKuii necok, ¢ =307
y=1,75 1/M%; BHewHsAA pacnpeaenéHHas Harpy3ka W =30 xH/m;

* @pMO3JIEMEHT — TKaHbIH MaTepHa ¢ PacHETHON MPOYHOCTHIO
50 kH/m;
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* k03¢ PHLHEHT yAEeAbHOTO Beca rpyHTa (Tabm1.3.2 npuIoKeHus
8)-1:=10;

* k03 PHUMEHT KOPPEKTHPOBKH BEIMYMHBI paclpeneséHHON
pHElIHEH Harpy3kH (Ta61.3.2) — j; =1,5;

- k03¢ PULMEHT aKTHBHOTO OOKOBOrO IABJIEHHS OT FPYHTA HACHINH
K-1g°(45°-9/2) = 0,57.

OnpesenseM MaKCHMaJbHYIO Harpy3Ky Ha apMOJJIEMEHT Ha
ypoBHE GOP/IFOPHOM KPOMKH HACKHITTH:

Td‘=0,5~Ku-H~0‘ﬁ~yH- Zj;-W!) = 1,48 T/mor.m.

MaxkcuMmanbHas Harpy3ka Ha apMOd3JEMEHT 3HaUHTEJIbHO
NpeBBILIAET NMPOYHOCTH MCMOJIb3YEMOro MaTepuaia. B CBA3M ¢ 3THM
uesiecoobpa3HO B LENIAX SKOHOMHH NMPHHATH PACUETHYIO MPOYHOCTh
TKRHOTO MaTtepHana, pasHyo 20 kH/nor.m.

K yxazaHHOMYy BapuaHTy pacuéra cjieflyeT BHIIONHUTh IPOBEPKY
HA KOHTaKTHOE B3aMMOJIENHCTBHE MEOCHHTETHYECKOro MarepHaia Ha
npockasib3biBaHKe. [JoBepXHOCTH B3aMMOEHCTRHS (KOHTAKTHPOBAHHU)
Ha KOHTAKTaX apMOJJEMEHT — I'PYHT HACHINH, aPMOJIEMEHT — I'PYHT
c1aboro ocHOBaHMA (MOBEPXHOCTH) MPEACTABIAOT cO6OM MoTeH-
LMaTbHbIE TTOBEPXHOCTH CKOMbxeHuA. [Ipockanb3biBaHye HCKITIOYaeTCH,
€C/IU BBIMOJTHEHBI YCJIOBUS YPaBHEHHUS

T -E>0; T"+F~E>0;, T'=CnH;

3nech T — CHJIa TPEHHst MEXKY TPYHTOM HACHINH K apMOJJIEMEHTOM;

E, — BenuuMHa rOPH3OHTANBHON COCTaBAAIOMIEH aKTUBHOIO
JIABJICHUS;

T’ — cuya TpeHHs MEXy apMOJIEMEHTOM H I'PYHTOM OCHOBaHHS,;

F — IpoYHOCTh MaTepuaa apMOIeMEHTa;

C — yC/IOBHOE CLEIIEHUE IPYHTA.

PacyéT cunbl TpeHHA Mo BepXHel MOBEPXHOCTH T€OCHH-
TETHYECKOTO aPMO3JIEMEHTA (KOHTaKT C IPYHTOM HACBIITH)

T =0,5ynHf;=051752360,8 = 50,4 T/nor.m;
(3eck £3=0,8; n — kpyTH3Ha OTXOCA).

PacuéT cuiibl TpeHUs MO HWKHEH MOBEPXHOCTH apMOVIEMEHTa
3 reocMHTETHKM (TIOBEPXHOCTH TPYHTa c1aboro oCHOBaHuS).
Ans HauanbHOro COCTOAHMSA (MTHOBEHHAS OTCHITIKA):

T’ =C n H=32-6=36 t/norm

(C,=3 1/m? — HauanbHas BEIMUHMHA CLEIUICHHA TPYHTA).
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JUIst KOHEYHOro COCTOAHMS:
T" =C:.n H+0,5K -y n Hf, =42:6+ 0,5-0,57-1,75~2~36.0‘9=
=48+32=80 1/mor:m.

(C =4 1/M* — KOHe4Has BeTHYHHA CLETUIEHHA [PYHTa).

IpoBepsiem TpebyeMble yCIOBHS:

1) T,-E>0; 504-32>0;

2) T’ +F-E, >0; 80+2-32>0.

Takum 06pa3om, KOHCTATHPYEM, YTO YKA3aHHBIE YCIIOBHg
BBITIOJIHEHbI; NCKITIOUAETCA IPOCKAIb3bIBAHHE KaK CBEPXY, TaK H CHU3y
F€OCHHTETH4ECKOTO apMOdJIEMEHTa.
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HIpanoxenne 11(JI)
Homenknarypa caGbix rpyHTOB ¥ HX YacTHBIE Ki1aCCHUKAHH

Topg — opranoreHHas ocagoyHas nopoaa, GopmMupylomascs B
pe3y/IsTaTe OTMHpPAaHHs OOMOTHOH PaCTUTENBHOCTH MPH H3OGBITOUHOM
KOIMYECTBE BJIaTH H HEJOCTATOYHOM JOCTYIIE BO3NYXA.

s topda xapakrepHa BbICOKAA BIAroéMKOCTh U BIAXKHOCTH B
eCTECTBEHHOM cocTosHuM (B nipenenax 150-1000%). Teepaoe BetmecTBO
BHICYIIEHHOTr'O TOpda COCTOUT H3 He BIOJHE Pa3IOKHBIHHXCS
pacTUTEABHEIX OCTATKOB (PACTHTEIBHOIO BOJIOKHA, MPOAYKTOB
Pa3IOKEHHUS PAaCTHTENBbHBIX OCTAaTKOB), TEMHOro feccTpyKTypHOro
BellieCTBa (TyMyca) ¥ HeOpraHH4ecKHX npuMeceil. BonokHucTas 4acThb
Top(a NpH NOCTATOYHOM €€ COAEPKAHUN MOXKET 0Opa3OBHIBATH
cB0oe00pasHblil CTPYKTYPHBIN KapKac, S4eiKH KOTOPOTO 3amoJIHeHbI
aMop(HOH Maccolf W3 MPORYKTOB Pa3IOKEHHS W HEOPraHWYECKHX
npumecel. Mexannueckue cBOMCTBa TOPHOB 3aBHCAT OT UX CTPYK-
TYPHBIX OCOOEHHOCTEH, OMpeAeseMbIX CTETNIEHBIO BONIOKHHCTOCTH,
TUIOTHOCTBIO, BIAXKHOCTBIO M cOCTaBoM TopoodpazosaresicH, KOCBEHHO
OTPAXKAEMBIX BETHYMHON KOHCTHTYLIMOHHOH 30ibHOCTH Topda. Ilpu
30IBHOCTH MeHee 5% coctaB Topdoobpazopareneil COOTBETCTBYET
ycioBusM (opMHpoBaHHs BepXoBoro Gosiora. Topd B aToM ciyvae
cieflyeT Ha3blBaTh Mano30abHbIM (BepxoBhiM). [Tpu 30a6HOCTH OT 5 A0
20% coctaB TopdoobpasoBaTeneit COOTBETCTBYET YCIAOBUAM (GopMH-
poBaHHS HU3HMHHOro 6010Ta U TOpd ClieAyeT Ha3bIBaTh CpeaHEH
soapHOCTH (Hu3MHHBIM). TIpu 3oabHOCTH 20-40% TOpd ciaexyer
OTHOCHTB K BBICOKO30/1bHbIM (MHHEPATH30BAHHBIM).
3HayeHHA MoKa3aTesnell MeXaHWYeCKHX CBOHCTB TOP(AHBIX IPYHTOB
OPHEHTHPOBOYHO MOXKHO YCTaHOBHTB MO OCHOBHBIM IOKAa3aTeNAM HX
cocTaBa ¥ coctosHus no tabmuue JI.1.

Canponenu npencTaBisioT co60il o3epHBIC OTIOKEHHS,
ofpasyromuecs B BOAOEMaX B pe3ylsrare OTMHPaHMA XUBOTHBIX H
PacTHTENbHBIX OPraHW3MOB ¥ OCEeNaHWs MHHEPaJIbHBIX YacTHL,
3aHOCHMBIX BONOI M BeTpoM. MexaHuyeckue CBOMCTBa camponeneit
3aBMCAT OT MX CTPYKTYPHBIX OCOOEHHOCTEMN, COCTAaBa W TUIOTHOCTH —
BNa)XXHOCTH B MPHPOAHOM COCTOAHMHM. 3HA4YEHUS MOKasaTenei
MEXaHHYECKHX CBOHCTB CalpOMNE/IeBbIX 'PyHTOB OPHEHTHPOBOYHO
MOXHO onpeaenuTs no Tabn.J5.2.

Bonommustii mepzens nipescTaBnser cobol prIXIIYIO OCaJOUHYIO
nopoay, o6pa3oBaBIlyIOCs B 03€PHO-GONOTHBIX YCIOBHAX IPH
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HOCTYIUTCHHH B BOJOEMBI BOJIbl, CONepalleii B paCTBOPEHHOM BHJie
KkuCnblA yrexucbii kansLinil Ca (HCO,). TTo Mepe ucnapeHus BOAb i
yaaneHus u3 Hee CO, U3 pacTBOpa BBIIAJAET YIVICKHC/LIA Kaublmi
CaCO,. bonotHsli Mepre/b MOXET NOACTHAATH TOPQAHYIO TOMILY HIH
nepecnanBaTeCs ¢ TOpOSHBIMH IUIaCTaMU. Meprenb conepxkHT ot 25
110 50% kapGoHara kanbuus. OcTajbHas Y4acTh COCTOMT H3 MECYAHbIX,
IIMHHCTBIX, WIMCTBIX YaCTHLl M PAaCTHUTENIBHBIX OCTATKOB PasiIHYHOM
CTETeHH pa3zjiokeHns. MexaHHueckue CBOicTBa GOTOTHOrO Meprens B
3aBHCHMOCTH OT BEeJIMYUHBI IPHPOAHOMN BIAKHOCTH OPHEHTHPOBOYHO
MOXHO omnpeenuTh 1o tabn.Jl.3.

Hner npenctaBnsaroT co60ii NIMHUCTBIE TOPHBIE MOPOAH B
HayanpHOM cTamuy POPMHUPOBaHUS, KOTOphie 00pa3oBaNNChL B BUAE
CTPYKTYPHOTO OCajka B BOJE NpPH HATMYUH MHKPOOHONOrH4eCKHMX
APOLIECCOB M HMEIOT B NMPHPOJHOM 3ajleraHHM BIaKHOCTh, NIPEBHI-
[IAKOLYIO BJIQXKHOCTh Ha rpanuue Texydectd. Koadduumenr nopuc-
TOCTH € >1 14 Cynecell U CyIIMHKOB W € > 1,5 ~ ig NIHH.

PaspuTye B 3THUX rpyHTaX MHKPOGHOJOFHYECKHX IMPOLECCOB,
CBA3aHHBIX C MX OPraHMYECKHMH COCTABJISIOMMMH, ABNAETCA OOHUM
U3 BaXHEHIHMX (akTOPOB, OTIMHAIOUMIMX HJIBI OT HPYTHX cabhix
TPYHTOB, cofiepaaiux He 6onee 10% opraHuueckux Bemects. J{is wios
XapaKTepHO HaJIHUHe Npe/iesia CTPYKTYPHOH HPOYHOCTH Ha C)KaTHH (NMpH
KOMIIPECCHH).

YacTHbie KiIacCH(pHKAUMK WIOB cleayeT pa3pabaTbiBarh A
OZIHOTO reHe3uca U (auuu U NPHMEPHO OHOTO BO3pacTa (T.e. CTaauu
auareHesa). ITo danuanbHO-TeHeTHHECKHM TIPU3HAaKaM MOTYT ObiTh
BBIZIEJICHBI TP OCHOBHBIX BU/Ia MIIOB: MOPCKHE, O3EPHEIE M a/UIIOBH-
anbHble. OHAaKO TaKas KilacCH(HKaLm WIOB Lellecoobpa3Ha [MIaBHbIM
06pa3oM ¢ TOUKH 3pEHHA Pa3jM4YHsi B YCIOBHAX 3ajneranus. Ecmu
MODPCKHE HJIBI 3aJierafor niaacTamu GoJbLIOH MOIIHOCTH M B 3HAYH-
TeJIBHOH CTEeNEeHH OJHOPOIHBI, TO AUTIOBHAJIBHBIE Wbl OTIMYAIOTCH
3Ha4YUTENTBHON HEOMHOPONHOCTBIO B CHITY YCIIOBHIA OCAAKOHAKOILIEHHS.

MexaHuueckne CBOHCTBA HIIOB ONPEAENAOTCS HE CTONBKO
TeHETHKO-(allHaNbHBIM YCIIOBHEM, CKONBKO HX COCTABOM M COCTOAHHEM
(B KOTOPOM MOTYT HENOCPEACTBEHHO OTPa)Xarbca v (auuanbHO-
reHeTHUeckue 0COOEHHOCTH). B CBA3M C 3TUM OPHEHTHPOBOYHEIE
3HAYECHHUS (PH3HKO-MEXAHHUYECKHX XapaKTePHCTHK [UIS HIIOB MOXHO
YCTaHABJIMBATh HE3aBHCHUMO OT MX BU/A, YYMTBIBAsA TOJILKO COCTaB H
COCTOSHHE, B COOTBETCTBHM ¢ Tabn.JI.4.

Honvoueebie 2nunst — ocobasi pa3sSHOBUAHOCTh MOPCKHX WIIOB
JIEOHHKOBOTO Bo3pacTa. BepxHue c10M HONMbAWEBBIX NIMH MOIHOCTHIO
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0,3-2 M HMEIOT CPaBHUTEIBHO BBICOKYIO IUIOTHOCTb W TPHKPBIBAIOT
HIKEJIEXKALYIO TONILY OTVIOKEHHH, XapaKTEpPU3YIOLIUXCA BBICOKO#H
MIOKHOCTBIO (> 60%), pe3koit NoTepeii NPOYHOCTH NPH TEPEMATHH,
MaTOH YyNPOYHAEMOCTHIO MPH YIUIOTHEHUH, HH3KOH BOAOMPO-
pAnaeMocTeio. Honsauessle rmiHe! 001aaloT npexeioM CTPYKTypHOM
IpoYHOCTH Ha ckaTHH. OHH AeniTca Ha Pa3HOBHAHOCTH O OTHO-
CHTEJIBHOH BJIAXKHOCTH

W= W, > (L1)

rie W — npHpoaHas BIaKHOCTb;
W, — BIaXHOCTh Ha rPaHHIIE TEKYYECTH.

3HaueHHsT MeXaHMYECKHX XapaKTepUCTHK HONbIHEBBIX ITHH
npuBeneHbl B Tabn.JL5.

2.3.7. TpYHTBl MOKpbBIX CONOHYAKOE NPEJNCTABAAIOT cObOi
el HYecKyIo pa3HOBHIHOCTE MHHEPAIBHBIX C1a0bIX rpyHTOB. OHK
OTIMYAKOTCS OT COJIOHYAKOB JPYT'HX THIIOR H3OLITOYHBIM YBAQXKHEHHEM
B TeUeHHE Bcero ropa. [IoCTOAHHOMY MX MepeyBaKHEHHIO Crocod-
¢TByeT GNIM3KHA ypOBEHb MHHEpaNW30BaHHBIX TPYHTOBLIX BOZ;
YBEJIHYEHHBIH PUTOK NOBEPXHOCTHBIX BOJL, 00YCIIOBIIEHHBIH pachoso-
KeHHEM MOKPBIX COJOHYAaKOB B NOHMXKEHMAX penbeda; crabas
HCIApSeMOCTh BOZBl M3 COJeBBIX pacTBOPoB. OCHOBHBIE XapakTe-
PHCTHKH MEXAHHYECKHX CBOMCTB MOKpBIX COMOHYAKOB NPH OJHOM M
TOM JK€ COCTaBe, OTPa)KaeMOM YHCIJIOM IIaCTHYHOCTH, XOpOMo
KOpPpESTUPYIOTCH ¢ K09 PHUUMEHTOM KOHCHCTEHIMH HE3aBMCHMO OT
conepxanus conell. Ilo BennyuHe xo3ddHIMEHTa KOHCHCTEHIMA
TPYHTBI MOKPBIX COJIOHYAKOB AENATCA Ha NATh pa3HoBHAHOCTEH (A, B,
B, T, J). 3HaueHns MEXaHHUYECKHMX XapaKTEPUCTHK MOKPBIX COJIOHYAaKOB
npeacTaBieHsl B Tabn.J1.6.

Hepeyenasicnennsie znunucmeore zpyumst. K cnabsiM Moryr
OTHOCHTBCSA M IIIMHUCTHIE IPYHTHI Pa3IMYHOrO BO3pacTa, HO HMEIoLLHE
B IPUPOJHOM COCTOSHMH MOBBIIIEHHYIO BjaxHOCTh. [Ipn 3ToM
BIKHOCTH IPYHTBI HMEIOT MOKa3aTesb TeKy4dectH 1, > 0,5.

OpHEHTHPOBOYHBIE 3HAYEHUA MEXaHHUYECKHX XapaKTEPHCTHK
TepeyBNaXHEHHBIX NTMHUCTBIX FPYHTOB AaHbl B Tabn.J1.7.
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Opzanomunepansusie cnabsie cpynmsi. Hapsany ¢ opraHo-
MHHEPAJIbHBIMH CanporneasMi HMeeTcs uejas rpynna rpyHTos,
NpecTaBIAoWuX coboli NepexonHy0 CTafuio OT OPraHHYECKHX K
MHHepanbHBIM. CBOHCTBa 3THX I'PDYHTOB 3aBHCAT OT COJEP/KAHHUA
OpraHMYeCKHX BELIECTB H M0 Mepe yBeTMUYEeHH COAePyKaHNA OpraHHKy
CBOJCTBAa UX MEHSIOTCA OT XapaKTEpPHBIX UId MHHEPANbHbIX Clabbix
FPYHTOB (MJIOB, [VTHH U T.I1.) A0 CBOJCTB BBICOKO30JIBHBIX TOPGIOB.

MexaHn4yeckHe CBONCTBA OpPraHOMHUHEpaNbHBIX [PYHTOB B
3HAYUTENbHOM CTETeHH 3aBUCAT OT YCNIOBHI (OPMHpPOBaHHS NOPO/IBL.
Yamre Bcero opraHoMHHEPAJIBHBIC IPYHThI BCTPEYalOTCH Ha NePexosiax
gepe3 NOHMBI peK, CTapopeyss ¥ T.0. B 3THX ycloBMAX MHHepaibHad
4acTh 'pyHTa OGBIMHO HMEeT a/lIoBHaIbHOE NpoucxokaeHHe. OpraHo-
MHUHEpaTbHbIE TPYHTHI MOT'YT NEPEKPBIBATHCA CIIOAMH MUHEPAJIBHBIX HIH
OpraHHYECKMX TPYHTOB WIH E€pec/IauBaTbCa C HAIMH B COOTBETCTBUM
CO CMEHO# YC/NIOBHH OCaJKOHAKOMIECHHA. B cBA3M ¢ yKa3aHHbIMH
0COOEHHOCTSIMH 5TH I'PYHTBI MOTYT HMEThb IIMPOKHH JHanasoH
HM3MEHEHHS COCTaBa, IVIOTHOCTH, a CJIEOBATEbHO, POYHOCTH H
C)KMMAEMOCTH.

UpessbiyaitHoe pa3HooOGpa3ue ycnoBuit HopMHEpOBaHHS OpraHo-
MHHEPaJIbHBIX TPYHTOR HE MO3BONSAET JaTh WX AETANbHYIO CTPOHTEND-
HY'0 K1acCH(HKALMIO, BIJTIOYAIOLLYTO JAHHBIE O (PH3HKO-MeXaHHUeCKIX
cBoiicTBax. CBoicTBa MOAOGHBIX FPYHTOB MCCIENyIOT OOBIYHO
MPHMEHHTENBHO K HEKOTOPBIM PEFHOHAJILHBIM yeiaoBHAM. Knaccudu-
KALIMIO OPraHOMHHEPAIBHBIX TPYHTOB CJIEAYET CTPOUTD MO CXEMe: BUL
(Mo conepxaHHI0 OpPraHMKH); MOABHA (IO HUCHAY MJIACTHYHOCTH);
PasHOBHAHOCT (110 Noka3aremo Teky4yecty). [Tpu aTom Lenecoobpasto
BbIAEIATL TPH BHJA OPraHOMHMHEpPAJIbHBIX FPYHTOB: TOPGIHUCTHII C
cofepkaHHeM opraHuku oT 60 1o 30%; cuibHO 3aTopdOBaHHbI ¢
coepkaHueM opraiuku ot 30 o 20%; 3arophoBaHHBIi ¢ conep/KaHHeM
opranuky ot 20 1o 10%. BHyTpH kaxxnoro Bujia BEIAENSIOTCS YeThIpe
NIOJBHAA MO YHCITY TUIACTHYHOCTHU (CYNech, CYIIMHOK, TOWIAs IHHA,
XKHpHad IJIMHA), KOTOpbie AENATCA Ha NATh pasHOBHUAHOCTEH no
COCTOSHMIO ¢ noka3sarenem Tekyuectu: 0,5-0,75; 0,75-1,0; 1,0-1,5;
1,5-2,0 1 2,0-2,5.

OpHEHTHPOBOUYHBIE 3HA4€HHS OCHOBHBIX MOKa3areneil MexaHu-
YEeCKHX CBONCTB A HEKOTOPBIX OPraHOMHHEPANLHBIX I'PYHTOB
npeacraeneHs! B Tabn.J1.8.
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Tadoaumua J.1.
Yacruas kiaaccupuikanua u pacH€THbIe 3HAYEHHA NOKAa3aTe/leil MeXaHHYeCKHX CBOACTB TOPDAHBLIX FPYHTOB

ConpoiusnseMocTh CABUTY N0

. Buna no KPBUILHATKE Cyer, MI1a CxumaemocTs
E £ 5 Mony:b nedopmaunn £
Pamomsn 1 2§ e : : nocne (MTTa) o warpyare p, | MOR> ocaan &, (i)
HOCTH = g £k = g« i:% MIa npu Harpyske p, MIla
2 % g ¢ % 8 0= B MPUMPOOHOM YAAOTHEHUA
= g § 2 E g JaneraHym oA Harpy3koi
°© 8 ° g (p=0,05 MITa) 0,05 0,1 0,05 0,1
]
1 2 3 4 5 6 7 8 9 i0 11
Ocyuen- <300 <25 >75 M3 >0,049 >0,250
Hoiit (unu c3 >0,042 >0,172
YRAOTHEH- 25 - 40 75 - 60 M3 >0,030 >0,125 <200 <300
W) >0.033 >0.105 >0.25 >0.33 (<100) (<200)
=40 <60 M3 >0,019 >(),080
c3 >0,026 >0,073
Maso- 300 - 600 <25 >75 M3 0,049 - 0,026 0,250 - 0,136
BnadHbl A c3 0,042 - 0,022 0,172 - 0,090 200 - 350 300 ~ 420
25 - 40 75 - 60 M3 0,030 - 0,017 0,125 - 0,060 0,25 - 0,15 0.33 - 0,23 (100 —250) (200 - 370)
c3 0,033 - 0,016 0,105 - 0,056
>40 <60 M3 0,019 - 0,008 0,080 - 0,036
c3 0,026 - 0,013 0,073 - 0,036
Cpenneil 600 - 900 <25 >78 M3 0,026 - 0,016 0,136 - 0,087
BRAAXKHOC- c3 0,022 - 0,016 0,090 - 0,066
™ 25 - 40 75 - 60 M3 0,017 -0,010 0,060 - 0,042 0,15-0,11 0,23 - 0,19 350 - 450 420 - 530
>40 3 0,016 - 0,011 0,056 - 0,035 (250 - 400) (370 - 500)
60 M3 0,008 - 0,005 0,036 - 0,021
c3 0,013 - 0,008 0,036 - 0,022




e

Iponomkenune Tadn.JI.1

1 2 3 4 5 6 7 8 9 10 1}
Quens 900 - {200 <15 >75 M3 0,016 - 0,011 0,087 - 0,062
BIAKHBIA c3 0,016 - 0,011 0,062 ~ 0,046
25 -40 75 -60 M3 0,010 - 0,006 0,042 - 0,028 0,11 - 0,09 0,19~ 0,17 450 - 550 530 - 600
c3 - - (400 - 470) (500 — 550)
>40 <60 M3 0,005 - 0,003 0,021 - 0,015
c3 - -
H3661- >1200 <25 >75 M3 0,011 ~ 0,007 0,062 - 0,038
TOYHO [ 0,011 - 0,006 0,046 — 0,020
BAAKHBIA 25-40 75 - 60 M3 - - 0,090 ~0,085 0,17-0,15 550 - 600 600 - 650
c3 - - (470 - 490) (550 - 570)
>40 <60 M3 - -
c3 - -

Hpumevanusn: 1. B ckobxax naHsl cpeaHue 3HAYeHUs MOAYIIEH 0cafku, 0e3 CkoBGoK — MakcHManbHbIE.
2. M3 — Mano30/bHkIH TOpY (MOTEPH NpH NPOKAIUBAHUK > 95%); ¢3 — Topd cpenneli 30IbHOCTH
(95% >11 > 80%).

3. BenuuuHsl MOKa3aTeneii MeXaHMYECKUX CBOMCTB MPH MPOMEKYTOUHBIX 3HAYCHUAX BIAKHOCTH
OIpeNeIAIOTCA MHTEPIIONSIUE .
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canponeneBbiX FPYHTOB

TaGauna JL2.
YacTHan Ki1accupuKanusa u pacH4€THbIC 3HAYEHHA NIOKa3aTe el MeXaHHYECKHX CBOICTE

ConpoTHBAAEMOCTE CABHIY 10

Pa3HoBHAHOCTD FPyHTA KPUTBHATKE Cop, MITa CxumaeMoCTs
epskaHne
Fpynna OCP?:HI?I ECKHX OTIPEASNAOLUMA nocne 16 qr::::;n £ Mogayne ocanku
rpyHTa pemects 11, % HAUMCHOBAHHE npH3IHaK B TIPHPOAHOM YIUIOTHEHHA NOA (MTTa) nps €, (MM/M)
(enaxuHocTs 3aieraHum HArpy3Koi Harpyske NPH HATPY3Ke
W, %) (p=0,05 MITa) »=0,05 MITa p—0,05 MITa
Oprasiu- >60 Manosnaxhbiii <200 >(,02 >0,03 >0,3 <[50
qeckuit Cpenneli
BJIAKHOCTH 200 - 500 0,02 - 0,01 0,030 - 0,015 0,3-0,1 150 - 400
CunsHO
BHaKHBUH 500 - 1000 0,01 - 0,001 0,015 - 0,003 <g0,1 >400
HabuiTouno
BIIOKHBIA
(KM >1000 <0,001 <0,003 - -
OpraHo- 10-60 ManosaaxHsti <150 >0,02 >0,03 >0,5 <100
MUHEPab- Cpenneit
Hbii BIKHOCTH 150 - 400 0,02 - 0,01 0,030 - 0,015 05-02 100 - 250
CuabHO
BAAKHBIH 400 - 900 0,01 - 0,001 0,015 - 0,003 0,2 260
H3buirouno
BITAKHBIR
{xugmin) >900 <0,001 <0,003 - -
Hpumeuanue. Beanuntsl 1oKazaTeicdi MEXaHUYECKUX CBOMCTB NMPH NPOMEXKYTOUHBIX 3HAUCHUAX BIDKHOCTH ORPEACIAIOTCS

HHTEpTIONALMEH.
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ladanua JL.3.
YacTHan KaaccupuKkaumua H pacydéTHbIe 3HaYeHHS NI0Ka3aTe/1eil MeXaHHYecKHX CBOHcTB §0J10THOrO Mepres

CxumaeMocTh
PazHOBHAHOCTE fpuponnas Conepxanne ConpoTHBnaeMocTh CaABHIY Moayns nedpopmanuun Moaynb ocanku
TpyHTa pnaxuocTs W, % CaCO3, % o KpHIBIATKE C,,,, Mlla £ (MIla) npn ep (Mm/m)
HAarpysKe fpy Harpy3Ke

£=0,05 MIla p-0,05 MIJa
ManosnaxHuii <100 >(0,02 >0,03 >0,125 <400
Cpeaneit 100 - 300 25-50 0,02-0,01 0,03-0,015 <0,125 >400
BRAKHOCTH
OucHb BAAKHBLH >300 - <0,01 <0,015 — -

Tab6auua J4.
YacTHan xaaccHPUKIUHA U PACUETHBIE 3HAYCHHS MOKa3aTeNeil MeXaHNYeCKuX CBOHCTB HI0B

Koaduumenr
ox Yneno Monym nedopmarnas £ 8 3aBICHMOCTH COnpoTHBAREMOCTS CABMIY 110 KPBUTBYATKE ¢, ¢3um“ . ;'Pﬁllm > Uﬂmkl ('::
Joe) Flmacruy- OT NoKa3aTens rexyyecta Iy, B 32BHCHMOCTH OT NOKAIATENN TexyvecTy I, noKIaTERS
mf‘“ Mla wla TeKyHecTH
J 1, micyr
0,75-10 LO-1,5 1520 2020 2530 0,5-1.0 1,0-1,5 1,520 2025 2530 12 2.3
Cynec- 1<4<7
aHL 3 4644 4439 3936 3633 3331 0,040-0,035 0,035 00260021 | 00210018 0018 L7100 -
5 <4 36 <33 <31 <29 0,026 0017 36107
Cyrm- T <17
HHC- 11 1,6-1,4 14-12 1,2-1,1 1,1-1,0S 1,05-1,0
it 12 1.9-16 1,613 13-12 12-1,05 105095 | 00300027 | 00770022 | 00220017 | 10170013 | om3-0011 [ 8Be*i0* | 264107
13 2.6-23 2318 1814 1411 1,108 26*10° 121%1P
4 54 423 25138 18-11 11.06
Cmao- 217
cTuiit 26 1312 1209 0905 0503 - 0,0140013 | 00130011 | 00110000 | 0,0090,008 .
30 1408 0,8-0,5 05035 0,35-030 - 00200016 | 00160012 | 00120010 - . 432%10° | 34810
35 1,00,65 0,66-0,40 0.40-0,32 032-0,30 - 00300021 | 002t-0,008 | 0008-0,002 - . 346%10° | oMot
- 45 | 045-040 040035 035030 030025 - 0,032-0024 | 00240014 | 00140012 . . . .
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Tabtaunma J.S.

YacTHan KJaccHPuKauua ¥ pacu4éTHbIe 3HAYEHHN NOKA3AT e eii MEXAHHYECKHX CBOMCTB MONLANEBLIX IIMH

Tpenen Monyne 0cankn e, (MM/M)
OTtHOCHTENB- Yron CTDVKIYDHOE CTDYKTYDHOH npu rarpyske p, MIla
Pa3HOBHAHOCTE Has Cuennenne BHYTPEHHETO TPYKTYP TPYKTYP
cueneH e BPOUHOCTH PH
rpyura BIAXHOCTH, TPeHHs C. MTa roMnpeccHn
£ 1] 1]
Womn ¢, rpai- MITa 0,02 0,10
TexyuennacTHyHas <1,0 >7 >0,01 - 7-9 15-40
CxpurtoTexyyax 1,0-1,5 0,02-0,01 7.3 0,015-0,007 >0,05 9-11 40-120
L"’"’”‘ge“y"“ 1,5-2,5 0,015-0,005 3-0 0,007-0,003 0,05-0,018 11-14 120-250

Tab6aunua J.6.

YacrHan knaccuPpuKalasa H pacyUéTHbIe 3JHAYCHHS NOKA3aTe/ el MEXaHHYECKHX CBOACTB MOKPBIX CONIOHYAKOB

TMoka3atenys MEXaHHYECKHMX CROHCTB
Tlokazarens Moaeug v
PasKOBHAHOCTE rPyHTA ron Moayns nepopmanun £
Texydectu (I;) (Mo NNAaCTHYNOCTH) Cufnneﬂuc BRYTPEHHErO TPERMS (MTla) npu sarpysxe
C, Mfla
P, rpai. p=0,05 MINa
Cynecuauplii 0,07-0,04 35-25 4,6-3,2
A 0,5-0,75 CyrnsHucThiit 0,04-0,025 25-17 2,5-1,6
B 0.75-1.0 Cynecuanslir 0,04-0,02 25-18 3,2-2,8
PIET5 CyraMnucTatil 0,025-0,015 17-13 1,6-1,3
B 10-15 Cynecuansrit 0,02-0,01 18-10 2,5-1,9
i Cyrnuuncrsifl 0,015-0,005 13-7 1,3-0,9
r 1.5-2.0 Cymecuanprit 0,01-0,0 10-8 1,9-1,6
o CyrauHNCTHH 0,005-0,0 7-5 0,9-0,8
Cynecuanstif 0,0 >3 <1,6
>
a 2.0 CyvrMHACTBII 0,0 <5 <0,8

Ilpumeuanue. K cynecuanomy rpyHTy OTHOCHTb TIpH 1 < Ip<7; K CYIIAHUCTOMY — NIpH 7 < [<1,7;
I, —4MCNO MIACTHIHOCTH.
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Tabnuna J.7.
Yacraan kiaccupuxanys B pacuéTHbIC 3HAUCHI NOKasaTeNell MEXaHHYECKMX CBOMCTB NePeyBIIAKHEHHBIX TVINH

Pa3HOBHOHOCTS (PYHTA IMokazaTeny MEXaHHUECKMX CBOHACTB
onpefensromnii [
ApH3HAK Moasun OTHOCTS £, YOl BHYTPEHHEr O MOAYNb
HaWMEHOBaHUE (mokazarests 0 AIACTHYHOCTH 3 cuenexse C, Tpeli:}: @, nedopmauny £,
TEKYUECTH IL) r/cm Mila rpan. MiTa
MATKOMRACTHHHBLA 0,5-0,75 Cynech 1,90 0,005 20 38
Cyrnusox 1,90 0,015 17 19
Tnuna 1,95 0,020 14 2
TekyyennacTHusb! i 0,75~ 10 Cynecs 1,85 0,002 18 19
CyramHox 1,85 0,010 13 12,5
T'nuna 1,90 0,010 8 3
Texyusit >1,0 Cynech 1,85 0,0 14 12,5
CyrnuHok 1,80 0,005 10 6
I'anua 1,80 0,005 6 3

Tadauwua JLS.

Hacraas kiaccupukaiia M pacuéTHbIC 3HAYCHNA NoKa3aTenell MeXaHHIECKHX CBOMHCTR

*
OPraHOMHHEDANLHBIX 'PYHTOB B 3ABHCHMOCTH OT Pa3sHOBAAHOCTH O KO3¢(IJH[1HCHT)’ KOHCHCYCHIHH )

Monyns ocanxu e, (Mm/M)
Bun rpysta Moxsua Cuennenne C, MIla Yron BHYTPEHHErO TPEHUA ¢ , TPaA. 1IDH HATPYIKE psﬁs MTa
A b B I A b B T A b B T
I'muHa rowran
TODCIJ!IHHCTL]ﬁ 1 77_1‘1 <27 - 0,055 - 0,03 — 15 - 10 - 100 — 180
(30 <[T< 60) I'nuna
% MHpHas - - 0,070 - - - 6 - - - 150 -
I, 227
3aroporan- Cyraunsox
i 7sl, <17 0,06 - - - 20 - - - 55 - - -
{10 <[T<20) | Tnuna towan
% 17sl, <27 | %043 - - - H - - - 70 - - -

*) Pa3HOBMIHOCTH TPyHTa COOTBETCTBYHOT CIEIYFOLIMM 3HAUCHHAM KoxpdHimerTa koncucrerm: A —0,5-0,75; 5~ 0,75-1,0; B— 1,0-1,5;

'-1,520.
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