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OBEKT: ITO.o;rOTOBKA HA IIHBECTl1I.U10HEH I1POEKT 3A TPETII METPOPO,UI1AMET1P HA 
METPOTO B CO<1JIf.H "KB KH5DKEBO - IVq - BYfl. BOTEBrPA.D:CKO IlIOCE" 3A 
PEAnH3Auyr.H KA TO THIT "flEKO METPO" 

l.fACT: IfH>KEHEPHOfEOfl)l{KIf If XH.D:POrEOJIOBKJ1 ITPOYl{BAHH5I 
. ../ 

CIIHC'bK HA IIPHJIO)KEHIDITA 

TOMI 

rpa4mQHU "pUJlmKeHUSI 

1. CHryaUH5f C MeCTorronO)J(eHHe Ha rrpoyqBaTenHHTe COH,ll;a)J(H no TpaceTo Ha TpeTH 

MeTpo,ll;HaMeTbp, M 1 :7000 - 5 6p. nHCTa; 

2. COH,ll;a)KHH KOnOHKM, M 1: 150 - 25 6p. - 47 6p. nHCTa; 

3. HH)J(eHepHoreono)J(KlI npo¢HnH , Mxop: 1 :2500, MBepT,l:250 -18 6p. nHCTa; 

TOM II 

CHUMKOB MaTepUaJl 

Ta6J1uQHU IIpUJlO~eHUSI 

1. Pe3YJ1TaTH OT rrpOBe,ll;eHHTe CTaH,ll;apTHH rreHeTpaUHoHHH orrHTH (SPT) - 71 6p - 30 

6p. nHCTa; 

2. ITpoToKon 633128.09.2012 OT na6opaTOpHH aHanH3H Ha 3eMHH npo6H - 328 6p. 

nHCTa; 

3. ITpoToKonH OT na6opaTOpHH aHanH3H Ha BO,ll;HH rrpo6H - 5 6p. nHCTa. 

METPOTlPOEKT TIPAf A A.D:- KJIOH CO<tJH.H 

"EKOJIOrYm 11 fEOJIOfIDI OO,n: 
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OEEKT: no,nrOTOBKA HA I1HBECTHIJ;I10HEH TIPOEKT 3A TPETII METPOPO)U1AMETbP HA 
METPOTO B CO<I>]/UI "KB KH5I)KEBO - ru-q - EYJI. EOTEBfPA.LJ:CKO mOCE" 3A 

~ PEAJII13AIU15I KA TO TI1TI "JIEKO METPO" 

'!ACT: I1)-DKEHEPHOfEOIDKKH H XH.LJ:POfEOJIOBKI1 TIP 0 YLJOB AHIDl. 

1 BbBE,l1;EHIIE 

CbmaCHO ,Ll,OrOBOp Me)K)J,y EbJIrapCKlliIT KJIOH Ha METROPROJEKT Praha, H 

"EKOJIOrI15I If rEOJIOrI15[" OO,n: e Bb3JIO)J(eHO ,1J;a 6b,Ll,e H3BbprneHO: 

" I1H)J(eHepHOreOJIO)J(KO rrpOYT.:fBaHe BbB Bpb3Ka C TIO,1J;rOTOBKa Ha HHBeCTIfQIfOHeH rrpoeKT 3a 

TpeTH MeTpO,1J;HaMeTbp Ha MeTpOTO B CO!l>H5I "KB. KH5I)J(eBO - ~[lI - 6YJI. EOTeBrpa,1J;CKO 

rnoce" . 

TpaceTO e C ,1J;bIDKHHa 15 .7 km, KaTO 7 .2 km e rrO,Ll,3eMHO B Y4aCTbKa OT km 4+685 ,1J;0 

km 11 +875, a 8 .5 km - Ha,1J;3eMHO, Kb,1J;eTO me rrpeMHHaBa BbPX:Y eCTaKa,1J;a. TIpe,1J;BH)K)J,a ce ,Ll,a 

6b,1J;aT rrOCTpoeHIf 19 6p . MeTpocTaHU;HH, OT KOHTO 9 6p. rrO,1J;3eMHIf. 

I1poBe,1J;eHHTe HH)J(eHepHOreOJIo)J(KH rrpoyLfBaHH5I ca H3BbpIIIeHH B CbOTBeTCTBHe CbC 

CbCTaBeHO 3a,1J;aHIfe OT METPOI1POEKT TIPArA A,n: - KJIOH CO<l>I15I OTHOCHO 6po5I, 

2 I(EJI, ETAIIII II OEXBAT HA IIPOYllBAHETO 

I1poBe,1J;eHHTe HH)J(eHepHOreOJIo)ICKH rrpoy4BaHlliI 3a H3rrbJIHeHHe Ha I1,1J;eHHlliI rrpoeKT 

ca KOHu;eHTpHpaHH B YLfaCTbKa Ha rrO,1J;3eMHO (TYHeJIHo) CTpOHTeJICTBO H 06XBamaT rOJI5IMa 

LfaCT OT TepeHa, Kb,1J;eTO ce rrpe,Ll,BH)J(,Ll,a TpaceTo ,1J;a MHHaBa rro eCTaKa,1J;a. 

I1poYT.:fBaHH5ITa ca CbCpe,Ll,OTOT.:feHIf OT km 0 .0 ,1J;0 km 1+650 H OT km 4+850 ,1J;0 km + 

15+720. 

~eJITa Ha HH)J(eHepHOreOJIo)J(KH rrpoyLfBamrn e ,1J;a 6b,Ll,aT rrpe,Ll,OCTaBeHIf ,1J;aHHH 3a 

YCJIOBH5ITa Ha !l>YH,1J;IfpaHe B 06xBaTa Ha cTpOHTeJICTBO Ha 19 6p . MeTpOCTaHQHH KaKTO H 3a 

rrO- rOJI5IMaTa LfaCT OT TpaceTo, a HMeHHO: 

3eMHaTa OCHOBa ,1J;0 MaKCHMaJIHa ,1J;bJI60T.:fHHa 42 .0 m; 

<pH3HLfHHTe H 5IKOCTHO-,Ll,e!l>0pMau.HoHHH CBOHCTBa Ha YCTaHoBeHHTe 

CTpOHTeJIHH rrOLfBIf,1J;O rrpoYLfBaHaTa ,Ll,bJI60LfHHa; . 

HaJIIfLfHeTO Ha rrO,1J;3eMHH BO,1J;H H T5IXHaTa arpecHBHocT KbM 6eToH H 

KOP03HOHHa aKTIfBHOCT KbM CTOMaHa; 

METPOTIPOEKT TIPAfA A.LJ:- KnOH CO<lJI1.5I 

"EKOJIOrIDI H fEOJIOrIDI OO.LJ: 
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05EKT: nO,nrOTOBKA HA I1HBECTI1I..U10HEH TIPOEKT 3A TPETII METPOPO)U1AMEThP HA 
METPOTO B CO<I>IUI "KB KH5DKEBO - IV'! - EYJ1. EOTEBrPA.LJ:CKO mOCE" 3A 
PEAJI113AIJYI5I KATO Tlill "J1EKO METPO" 

'{ACT: HH)KEHEPHOfEOJ1)KKH J1 XH.LJ:POfE0J10BKH TIPOYLJOBAHH.5I 
..; 

~ HamrLfIfeTO Ha !l>H3HKO-reOJIQ)KKH 5IBJIeHIf5I VI rrpou;ecIf B 06cera Ha TpaceTo If B 

HerrOCpe,1J;CTBeHa 6JIH30CT ,Ll,0 Hero, KOHTO 6Ifxa OKa3am.:r HeraniBHO BJIlliIHHe BbPX:Y 

eKCnJIOaTau.H5ITa Ha CbOpb)KeHH5ITa. 

3a H3rrbJIHeHHe Ha HH)J(eHepHOreOJIO)J(KHTe rrpoyT.:fBaHlliI ca H3rrbJIHeHH CJIe,1J;HlliI 06eM 

nOJIeBH, JIa60paTopHH H KaMepaJIHH ,1J;eHHOCTIf : 

• OTJIaraHe Ha rrpOYLfBaTeJIHHTe COH,1J;a)J(H - 25 6p.; 

• COH,1J;3)J(HIf pa60TH - rrpoKapBaHe Ha 25 6p. rrpoYLfBaTeJIHIf 5I,Ll,KOBIf COH,Ll,3)J(a C 

06ma ,1J;bJI)J(HHa 689.4 m; 

• I1poBe)J(,Ll,aHe Ha rrOJIeBH H3nHTBaHlliI Ha 3eMHaTa OCHOBa no MeTO,Ll,a 

"CTaH,1J;apTHa rreHeTpau.lliI" - SPT (Standard Penetration Test) - 06mo 71 6p.; 

• I1poBe)K,Ll,aHe Ha JIa60paTopHH aHaJIH3H Ha 3eMHH rrp06H - 181 6p.; 

• I1poBe)K)J,aHe Ha JIa60paTopHH aHaJIIf3H Ha BO,1J;HH rrp06H - 10 6p. 

I10JIeBHTe ,Ll,eHHOCTH OT rrpoYT.:fBaHeTO ca H3BbpIIIeHH rrpe3 rrepHO,1J;a 29.07.2012-

19.09.2012 r . 

3 1I3IIOJI3BAHII CTAH,l1;APTII II ,l1;OKYMEHTII 

TIpH CbCTaB5IHe Ha HaCT05ImH5IT reOTeXHIfT.:feCKH ,1J;OKJIa,Ll, ca cb6JIIO,Ll,aBaHVI If3HCKBaHH5ITa 

Ha ,Ll,eHCTBamHTe B CTpaHaTa HopMaTHBHH ,1J;OKYMeHTH B 06JIaCTTa Ha cTpOIfTeJIHOTO 

rrpOeKTHpaHe, B LfaCTHOCT Ha HIDKeHepHOreOJIo)J(KHTe H XH,1J;pOreOJIQ)KKHTe rrpOYLfBaHIf5I: 

• TIpaBHJIHHK 3a If3BbpIIIBaHe Ha HH)I(eHepHOreOJIo)KKH rrpoyLfBaHlliI 3a 

!l>YH,1J;HpaHe Ha Crpa,1J;H H cbopb)J(eHH5I, 1988r; 

• 

• 

HOPMH 3a rrpoeKTHpaHe Ha rrJIOCKO !l>YH,1J;HpaHe"- 1996 r.; 

HOPMH 3a rrpOeKTHpaHe Ha rrHJIOTHO !l>YH,1J;HpaHe"- 1993 r.; 

• "Hape,1J;6a NQ P,n:-02-20- 2 / 27.01.2012 r 3a rrpoeICTHpaHe Ha Crpa,Ll,If H 

BCHT.:fKH JIa60paTopHIf aHamf3H Ha 3eMHHTe H CKaJIHHTe rrpo6H ca If3BbprneHH CbmaCHO 

,Ll,eHCTBamIf EbJIrapCKIf ,1J;bp)J(aBHH CTaH,1J;apTIf (E,Il;c). 

METPOTIPOEKT TIPArA A.LJ:- KJIOH CO<I>IDl 

"EKOJIOfIDI H fEOJIOfIDI OO.LJ: 
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OEEKT: TIOWOTOBKA HA HHBECTI1l.U10HEH ITPOEKT 3A TPETH METPOPOLJ:l1AMEThP HA 
METPOTO B CO<DH5I "KB KH51lKEBO - [(fll - EYJI. EOTEBrPALJ:CKO lIlOCE" 3A 
PEAJTI13A[(I15! KA TO TIm "JIEKO METPO" 

4ACT: +lH)KEHEPHOrEOIDKKI1 11 X11LJ:POrEOJIOBK11 ITPOyqBAHI15I 

4 METO,l..t;HKA II OEXBAT HA IIPOYlIBAHETO 

4.1 IIpoY'IBaTeJIHo cOHAHpaHe 

MeCTOnOJIO)KeHHeTO Ha rrpOKapaHJilTe rrpoYlIBaTeJIHH COH,[(a)KH e C'bmacYBaHo C 

rrpe'[(CTaBfITeml Ha METPOITPOEKT ITPAfA A,D;- KJIOH CO<l>I15I, KaTO <pHKcHpaHeTo HM 

Ha TepeHa e cb06pa3eHO C KOMYHHKaU;HoHHaTa HaToBapeHocT Ha YllaCThU;HTe - TpaHcrropT, 

rrO,[(3eMHH H HaA3eMHH KOMYHHKaU;HH, 3arra3eHH rrpaBa 3a napKHpaHe H ,[(p. 

3a COH,[(a)l(HTe, pa3rrOJIO)KeHH Ha IlbTHHTe rrnaTHa, TpoToapHHTe HaCTHJIKH, KaKTO H Te3H 

B 6mi30CT ,[(0 cnHpKH Ha rpa,[(cKH51 TpaHcrropT H rrO,[(JIe3H ca C'bCTaB51HH rrpoeKTH 3a BpeMeHHa 

opraHH3aU;H51 Ha ,[(BH)KeHHeTO, KOHTO ca cbmacYBaHH C KAT H CO. H3nbJIHeHHeTo Ha 

COH,[(aJKHTe, KOHTO nOl1a,[(aT B 3eJIeHH l1JIOlll,H ca CbfJIacYBaHH CbC ,D;HpeKIJ;H51 ,,3eJIeHH 

cHcTeMH" KbM CO. 

Koop,[(HHaTeH perHCThp Ha COH,[(a)KHTe, l1pOKapaHH 3a u;eJIHTe Ha H,n;eHHH51 l1pOeKT H 

T5JXHam ,[(bn60'lHHa ca l1pe,[(cTaBeHH B Ta6JI . 1. 061IJ;H5IT l1POcoH,[(HpaH MeTpa)K e 689.4 m . 

MeCT0110JIO)KeHHeTO Ha COH,[(a)KHTe e OTpa3eHO B l1pHJIo)KeHaTa cHryaU;H51 - rpa<pHy.Ho 

npHJIO)KeHHe NQ 1. 

N2 
MeCTOnOJlOJKeHHe 

Ha COHtJ;aJKa 

MC1 
B yqaCTbKa Ha MeTpOCTaHU;H51 19, 

km 15+590 

MC2 
B Y'IaCTbKa Ha MeTpocTaHU:H51 18, 

km 15+100 
MC3 km 14+810 

B yqaCTbKa Ha MeTpocTaHU:H51 17, 
MC4 km 14+150 

MC5 
B Y'IaCTbKa Ha MeTpocTaHU:H51 16, 

km 13+235 

MC6 
B 06XBaTa Ha MeTpocTaHU:H51 15, 

km 12+675 
MC7 km 12+405 

MC8 km 11+880 

MC9 
B Y'IaCTbKa Ha MeTpocTaHU:H51 14, 

km 11 +430 
MC 10 km 11+000 
MC 11 B y-qaCTbKa Ha MeTpocTaHU:H51 13, 

METPOTIPOEKT TIPArA ALJ:- KJTOH CO<D1151 

"EKOJIO['JUI If rEOJIOrM5l OOLJ: 

Ta6JI. 1 

,lJ;bJl6o'lHHa, 
KooptJ;HHaTH, 

CO(llHHClCa CHCTeMa 
m 

Y,m X,m 

12.0 38627.2 48738.4 

12.0 38557.3 48264.3 

15.5 38635.8 47995.6 
, 

12.0 39256.0 47974.0 

12.0 39971.3 48291.2 

12.0 40354.9 47890.4 

27.0 40562.5 47715 .5 
30.0 41095 .5 47719.3 

37.3 41448.5 47433.6 

35.0 41860.8 47461.2 
36.7 42158.4 47372.1 
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OEEKT: TIO,UrOTOBKA HA HHBECTI1l.U10HEH ITPOEKT 3A TPETII METPOPOL(I1AMEThP HA 
METPOTO B CO<DH5I. "KB KH5I)J(EBO - u:rq - EYJT. EOTEBrPALJ:CKO lIlOCE" 3A 
PEAJIl13AW'l5I KATO THTI "JTEKO METPO" 

1JACT: 11H)J(EHEPHOrEOJT)KK11 11 X11LJ:POrEOJIOBKH TIPOY4BAHH5I 

N2 ,lJ;bJl6o'lHHa, 
KooptJ;HHaTH, 

MeCTOnOJlOJl\.eHHe ColflHHclCa CHCTeMa 
Ha COHtJ;aJKa m Y,m .X,m 

km 10+690 

MC 12 km 10+200 35.0 42607.1 47396.3 

MC 13 
B Y'IaCTbKa Ha MeTpOCTaHU:H51 12, 

34.0 42823.9 47456.1 
km 9+980 

MC 14 
B Y'-\aCTbKa Ha MeTpocTaHU:H51 11, 

39.5 43401.1 48228.5 
km 8+950 

MC 15 
B Y'IaCTbKa Ha MeTpocTaHU:H51 10, 

41.1 44167.1 48565 .5 
km 8+075 

MC 16 
B Y'IaCTbKa Ha MeTpocTaHU:H51 9, 

35.7 44908.5 48463.9 
km 7+320 

MC 17 km 6+710 30.0 45426.9 48675.6 

MC 18 
B Y'IaCTbKa Ha MeTpocTaHU:H51 8, 

42 .0 45722.9 48682.6 
km 6+425 

MC 19 km 6+095 30.0 46048.9 48741.7 

MC20 
B o6xBaTa Ha MeTpocTaHU:H51 7, 

39.0 46382.3 48865.7 
km 5+740 

MC21 
B Y'IaCTbKa Ha MeTpocTaHU:H51 6, 

36.8 46596.2 49450.5 
km 5+075 

MC22 km 4+875 37.8 46657.5 49636.7 

MC23 
B yqaCTbKa Ha MeTpocTaHU:H51 2, 

15.0 50114.5 50212.0 km 1+620 

MC24 
B Y'IaCTbKa Ha MeTpOCTaHU:H51 1, 

20 .0 50441.6 50053.7 
km 0+525 

MC25 B yqaCTbKa Ha ,lJ;eno km 0+000 12.0 49512.7 50861.0 

. . 
COH'[(HpaHeTO e H3BbpmeHo C MOTOPHH COH,[(a THn YPE - 2A2, 5l,[(KOBO, C ,[(HaMeThp Ha 

5I,[(KOl1pHeMHaTa Tpb6a (BbTpemeH) 0 127,0108 mm, 6e3 H3110JI3BaHe Ha l1pOMHBHa TellHOCT. 

ITo BpeMe Ha COH,[(HpaHeTo, 3a rrpe,n;oTBpaT5IBaHe o6pymsaHeTO Ha COH,[(a)KHTe e H3rrbJIHeHO 

06Ca)K,[(aHe Ha u;eJIHH l1POcoH,[(HpaH HHTepBaJI C MeTaJIHa rrpHKpHBalIJ;a KOJIOHa 0 146 mm. ITo 

BpeMe Ha cOH,n;HpaHeTO npou;eHTa Ha H3Ba,n;eHa 5I,[(Ka e Me)K,IJ;y 90 H 100 %. 

ITo BpeMe Ha COH,[(HpaHeTO B HH)KeHepHOreOJIO)KKH ,ll,HeBHHU;H ca oT6eJ15I3BaHH: 

• 
• omlcaHHe Ha l1peMHHaTHTe reOJIOrO-JIHTOJIo)KKH Pa3HOBH,ll,HOCTH H TeXHHTe 

xapaKTepHCTHKH - BH3yaJIHO orrpe,[(eJIeHH: U;B5IT, l1JIaCTHy.HOCT, 3bpHoMeTpHlleH CbCTaB; 

• ,D;aTa Ha 3a110y.BaHe H Ha l1pHKJIlOllBaHe Ha COH,ll,a)KHHTe ,n;eHHocTH; 

• IT051Ba H YCTaHOB51BaHe Ha BO,[(HOTO HHBO ; 

• ,D;aHHH OT SPI Ol1HTH Ha CbOTBeTHHTe ,[(bJI6oY.HHH; 

METPOTIPOEKT TIPArA ALJ:- KJIOH CO<DH5i 

"EKOJIOrH5i1f rEOJIO['JUI OOLJ: 
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OEEKT: no,n:rOTOBKA HA I1HBECTlll..U10HEH fIPOEKT 3A TPETH METPOPO,LU1AMEThP HA 
METPOTO B CO<t>H5I "KB KH5I)l(EBO - lU'l.J - EYJI. BOTEBrPAACKO mOCE" 3A 
PEAJlH3AIJ;H5I KA TO TEn "JIEKO METPO" 

l{ACT: 11H)KEHEPHOrEOJDKKI1 H XI1)J,PorEOJlOBKH ITPOY4SAHl15I 

• B3eTYI 3eMHYI rrpo6YI YI .IJ:on60qYIHa Ha orrpo6BaHe. 

TIpeMYIHaTYI5IT nYITOnO)KKYI pa3pe3 rro BpeMe Ha COH.IJ:YIpaHeTo e rrpe.IJ:CTaBeH Ha 

COH.IJ:a)KHYI KOnOHKYI M 1: 150 - rpacpYIqHO rrpYInO)KeHYIe N~ 2 YI YIH)KeHepHOreOnO)KKYI rrpocpYIn

rpacpYIqHO rrpYInO)KeHYIe NQ 3. 

4.2 npoBe~aHe Ha DOJIeBH ODHTH (in sito) 

3a yCTaHoB~BaHe Ha CPYI3YIKO-MeXaHWIHlITe CBOHCTBa Ha rreCoqnYIBYITe 

YIH){CeHepHOreOnO)KKYI Pa3HOBYI.IJ:HOCTYI ca YI3rrOn3BaHYI rrOneBYI MeTO.IJ:YI - CTaH,lJ;apTHYI 

rreHeTpauJIOHHYI TeCTOBe - SPT (Standard Penetration Test). 

TIpYI M3rronHeHMe OrrYITYITe e M3rromBaH CTaH,lJ;apTeH HaKpaHHMK, KOHTO ce 3a6MBa 

rrOCpe,lJ;CTBoM qYK C Terno 63,5 kg, crrYCKaH OT BYICOqYIHa 760 mm. Ha,lJ;no)KeH pa3pe3 Ha SPT 

HaKpaHHYIKa e rrpe,lJ;CTaBeH Ha cpYIr. 1 (.IJ:YIMeHCYIMTe ca Bmm). 

3n6uBH:l 
l':l3ge.\ett onpaoatt 

<=! oilyBkn -
~r -- -

'S.. I ~7S ~4~O 

~ - . - -1 

~1S 

<llYIr. l . 

~. "TOl1ka -
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"GI

~ 
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.. .. i .... ·.. +1 
/: ... 

.. . ." 

"'S. 

B rrpou;eca Ha rreHeTpaU;YIOHHOTO YI3Cne.IJ:BaHe ca OTqYITaHYI 6po5I Y.IJ:apYI 3a rrpOHYIKBaHe 

Ha HaKpaHHHKa Ha ype.IJ:a Ha BCeKYI 15 cm ,lJ;O ,lJ;oCTMraHe Ha ,lJ;on60QHHa 45 cm rro.IJ: .IJ:oHOTO Ha 

rrpe,lJ;BapHTenHO rrpOKapaHYI~ COH.IJ:a)KeH OTBOp. 

B Ta6rr. 2 ca rrpe,lJ;CTaBeHH 6po~ Ha H3BopmeHlITe OrrHTYI BoB BCeKYI rrpoYQBaTeneH 

COH.IJ:a)K. 

H3nbJIHeHH CTaH.uapTHH 

X!! Ha COH.ua~a neHeTpaU;HOHHH TeCTOBe 

(SPT) 

MC1 2 
MC2 1 

MC3 -
MC4 2 
MC5 -

METPOIIPOEKT IIP Ar A AA- KnOH CO<t>H5I 

"EKOnOrH5I Ii rEOJIOrH5I OOA 

Ta6n.2 

H3nbJIHeHH cTaH.uapTHH 

Xl! Ha COHAa~a neHeTpaU;HoHHH TeCTOBe 

(SPT) 

MC 14 6 
MC 15 4 
MC 16 4 
MC 17 3 
MC 18 _7 
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OEEKT: nO,n:rOTOBKA HA HHBECTlll..U10HEH fIPOEKT 3A TPETH METPOPO,LU1AMETbP HA 
METPOTO B CO<t>HH "KB KH5DKEBO - urq - BYJl. BOTEBrPAACKO mOCE" 3A 
PEAJlH3AIJ;J15I KA TO THn "JlEKO METPO" 

1J.ACT: HH)KEHEPHOrEOJDKKH H XH,n:POrEOJlOBKH npOY LlBAHl15I 
j 

H3nbJIHeHH cTaH.uapTHH H3nbJIHeHH cTaH.uapTHH 

Xl! Ha COHAa~a neHeTpa~HoHHH TeCTOBe Xl! Ha COH.ua~a neHeTpa~HoHHH TeCTOBe 

(SPT) (SPT) 

MC6 - MC 19 2 

MC7 1 MC20 2 

MC8 - MC21 4 

MC9 2 MC22 3 

MC 10 5 MC23 3 

MC 11 5 MC24 3 
MC 12 4 MC25 1 
MC 13 7 

I1HTepBanYITe, B KOYITO ca YI3BopUlBaHYI OrrYITYITe B rrpoyqBaTenHYITe COH,lJ;a)KYI ca 

BYI3yamf3MpaHM B COH,lJ;a)KHYITe KOnOHKYI (rpacpY[qHo rrpYInmKeHYIe N~2), a pe3yrrTanrre OT 

rrpOBe,lJ;eHYITe orrHTM ca rrpe,lJ;CTaBeHYI B Ta6rrYIqHO rrpYIrrO)KeHMe N~ 1. 

4.3 B3eMaHe Ha npo6H H JIa60paTopHH aHaJIH3H 

3a orrpe.IJ:err~He Ha CPYI3YIKO-MeXaHWIHYITe rrOKa3aTerrYI Ha pa3KpYITYITe rrYITOnO)KKYI 

Pa3HOBYI,lJ;HOCTH ca YI3Crre.IJ:BaHYI 181 6p. 3eMHYI rrpo6YI . 

TIp06YITe OT ~.IJ:KOB~ MaTepHan ca orraKOBaHH B rronHenmeHOBO cporrYIo, o6rrerrBaHYI coc 

3anerrBarn:a neHTa YI Ha,lJ;rrHCBaHYI. 

5l,lJ;KOB~ MaTepiran (6e3 B3eTYITe rrpo6H) e Hape){(,lJ;aH B .IJ:opBeHH CaH.IJ:oU;H, Ha KOHTO ca 

oT6en~3BaHM HOMepaTa Ha COH.IJ:a)Ka, ,lJ;aTaTa Ha COH.IJ:HpaHe H rrpOCOH.IJ:YIpaH~T YIHTepBarr. 

CHRMKOBM5I MaTepYIarr 3a BCeKYI COH,lJ;a)K e rrpe,lJ;CTaBeH B rrpYInO)KeHYIe - CHYIMKOB MaTepMarr. 

JIa6opaTOpHYITe YI3Crre.IJ:BaHIDI ca YI3BopmBaHH rro MeTO.IJ:HKYI OrrHCaHYI B E,I.(C. 

TIpoTOKOnYI OT rrpoBe.IJ:eHHTe na60paTOpHYI H3Cne,lJ;BaH~ ca rrpe.IJ:cTaBeHH B Ta6narIHo 

rrpHnO)KeHYIe N~2 . 

3a orrpe.IJ:en~He Ha arpeCYIBHOCTTa Ha rrO.IJ:3eMHYITe BO.IJ:H ca B3eTYI H YI3Cne.IJ:BaHYI 10 6p. 

BO,lJ;HH rrpo6YI. TIpoToKonH OT rrpOBe,lJ;eHYITe rra6opaTopHH YI3Cne.IJ:BaHn~ ca rrpe.IJ:CTaBeHYI B 

Ta6nHqHO rrpHnO)KeHHe NQ3. 

METPOITPOEKT ITPArA AA- KJIOH CO<I>H5I 

"EKOJIOrH5I Ii rEOnOrH5I OOA 
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05EKT: I10WOTOBKA HA llliBECTI1Ul10HEH IlPOEKT 3A TPElli METPOPO~ThP HA 
METPOTO B CO<1>vUI "KB KH5I)J{EBO - "Uf1I - 5YJT. 50TEBT'PA):(CKO mOCE" 3A 
PE~JIH3AU:I15I KA TO nm "JIEKO METPO" 

4ACT: JlIH)KEHEPHOrEOJI)KKH H XH):(PorEonOBKH I1POYIIBAHI15I 

5 rEOJIO)KKH CTPOE)I( ITO TPACETO HA TPETll METPO,I1;lIAMETbP 

reOJlQ)KKaTa OCHOBa Ha rrpOeKTHOTO Tpace e rrpe,L{CTaBeHa OT Ce,L{HMeHTH C KBaTepHepHa 

H rrJlHOIJ;eHCKa B1>3pacT. I1peMHHaTHTe rro COH,L{a)!(eH rr1>T reOJlOrO - JlHTOJlO)!(KH pa3HOBH)1,HOCTH 

ca OTpa3eHH rrO)1,p06HO B C1>CTaBeHliTe COH)1,a)!(HH KOJlOHKl1 - rpaqnflIHo rrpl1Jlo)KeHl1e N£ 2 

K1>M HaCTOHrn;l151 )1,OKJla)1,. 

Ha 6a3a pe3YJlTaTl1Te OT rrpOBe)1,eHHTe rrOJleBH rrpoyqBaTeJlHH )1,eHHOCTH - rrpoyqBaTeJlHl1 

COH)1,a)!(l1, CTaH,L{apTHl1 rreHeTpaIJ;HOHHH orrHTH (SPT) H H3B1>pmemJTe Jla60paTopHH 

H3CJle)1,BaHHH ca rrO,L{eJleHH CJle)1,HHTe HH)!(eHepHOreOJlO)!(KH rrJlaCTa: 

KBATEPHEP 

ITJIACT Xl! 1 - AHTporroreHeH HaCHrr, Hee,L{HOpO)1,eH. YCTaHOBeH e rrOBceMeCTHO rro 

TpaceTo Ha TpeTHMeTpO)1,HaMeThp . I1pe)1,cTaBeH e OT QaK1>JlH C rreC1>QJlHB 3arr1>JlHHTeJl, 

rreC1>QJlHBH H rrpaxoBH rJTHHl1 C QaK1>JleCTH BKJIfOQeHl1H 11 CTpOl1TeJlHl1 OTrra)1,1>IJ;l1 (6eToH, 

TYXJlH) . 

B YQaCThIJ;HTe Ha rr1>THHTe rrJlaTHa HaCl1rrHTe H3rpa)!(,L{aT KOHCTpYKIJ;lliiTa Ha rr1>TH H ca 

rrOKpl1Tl1 C accpaJlTOBH H TpoToapHH HaCTHJlKH. 

YCTaHoBeHaTa )1,e6eJIHHa Ha HaCl1rrHHTe MaTepHaJIH B COH)l,a)!(HTe e rrpe)1,cTaBeHa B Ta6Jl . 

3, rpa<p~HH rrpI'fJlo)J(eHHH NQ N£ 2 11 3 . 

COH)1;a~X!! MC2 MC3 
,ll;e6eJlHHa Ha 0.8 0.8 

Hacuna, m 

COH)1;a~X!! MClO MCll 
,ll;e6eJ1UHa Ha 0.5 3.5 

Hacuna, m 

COH)1;a~X!! MC18 MC19 
,ll;e6eJ1UHa Ha 1.8 2.6 

Hacuna, m 

METPOI1POEKTI1PAfAA~- KITOHCO<fJMH 

"EKOJIOrMH H fEOJIOrMH OO~ 

MC4 MC5 

0.9 2.4 

MC12 MC13 

2.0 1.8 

MC20 . MC2t 

3.0 2.0 

Ta6Jl.3 

MC6 MC7 MC8 MC9 

2.7 4.2 3.3 1.0 

Ta6JI. 3 - rrpO)1,1>JI)J(eHHe 

MC14 MC15 MC16 MCl7 

1.4 1.6 2.2 2.0 

Ta6Jl. 3 - rrpO,L{1>Jl)l(eHHe 

MC22 MC23 MC24 MC25 

2.6 - 2.2 -

9 
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05EKT: I10WOTOBKA HA lIHBECTHIUIOHEH IlPOEKT 3A TPETII METPOPO,LU1AMEThP HA 
METPOTO B CO<fJliT5I "KB KH5I)J{EBO - u:rq - 5YJT. 50TEBT'PA,lJ;CKO lIlOCE" 3A 
PEAJT1iT3Auyur KA TO T1iTI1 "JTEKO METPO" 

lJACT: HH)KEHEPHOrEOJT)J{KH )I[ XliTWOrEOJIOBKliI I1POY4BAH1iT.5I 

. ./ 

I1JlaCT 1 e HenpHfO,L{eH KaTO 3eMHa OCHOBa 3a .cpYH,L{HpaHe Ha cpYH,L{aMeHTHTe Ha 

eCTaKa,L{aTa H ce OTHaCH K1>M rpyrra "n", C1>rJTaCHO HI1II<I>, C KaTeropllii Ha pa3pa60TBaHe IV -

C1>rJTaCHO rrpaBHJlHHK 3a H3B1>pIIIBaHe Ha cTpOHTeJlHH pa60TH, rrperrOp1>qHTeJlHH5I 

BpeMeHeH HaKJIOH rrpH HeHaTOBapeH OTKOC Ha )1,1>Jl60qHHa)1,0 3,0 m e 53° (l :0,75) . 

I1pH HaToBapeH OTKOC Ha )1,1>Jl60qlma ,L{O 3,0 m rrperrOp1>QHTeJlHWIT OTKOC ce H3MeH5I 

KaKTO CJle,L{Ba: 

• rrpH CTaTl'IQeH TOBap - 45° (l: 1); 

• rrpH )1,HHaMmeH TOBap - 39° (l: 1.25). 

I1perrOp1>QHTeJleH BpeMeHeH HaKJlOH rrpH HeHaToBapeH OTKOC Ha )1,1>Jl60QHHa OT 3.0 )1,0 

6,0 m- 34 ° (1: 1.5). 

I1JlaCT NQ 1 e HerrpHTO,L{eH KaTO 3eMHa OCHOBa 3a H3B1>pmBaHe Ha 06paTHl1 3aCHrrKH. 

ITJIACT Xl! 2 - I10QBeH CJlOH - YCTaHoBeH e B COH)l,a)!(H N£N£ MC1, MC2, MC3, 

MC4, pa3rrOJIo)J(eHH B yqaCThKa Ha KB. OBQa KYrreJl - OT km 14+150 )1,0 km 15+730. K1>M 

rrJIaCTa ca rrpHQHCJIeHH H QepHHTe rJTHHH (CMOJlHl1IJ;H), KOHTO ca 60raTH Ha XYMYc H THXHOTO 

06pa3YBaHe e CB1>p3aHO C rroQBoo6pa3YB~lTeJlHHTe rrpOIJ;ecH. THXHaTa ,L{e6eJIHHa )1,OCTlIra )1,0 

1.0-1.5 m. 

B YQaCThKa Ha ,lJ;erroTo H MeTpocTaHI..:(HH 2 - COH,L{a)J(H MC25 H MC23, YCTaHoBeHHHT 

rrOQBeH CJIOH e C )1,e6eJlHHa 0.3 m. 

I1JlaCT N£ 2 e HerrpHrO)1,eH KaTO 3eMHa OCHOBa 3a cpYH)1,lIpaHe ·Ha eCTaKa)1,aTa. 

ITJIACT X!! 3 - DmHecTH H rmmeCTO-rreC1>QJlHBH CB1>p3aHH rrOQBH. K1>M rrJlaCTa ca 

rrpllQllCrreHH YCTaHOBeHHTe rro BpeMe Ha rrpoYQBaTerrHoTo COH)1,HpaHe rrpaxoBlI, rrpaxoBo-

rreC1>QJlHBH 1I lfaK1>JleCTl'1 rJTlIHlI. 

C rrO - rOJIHMa )1,e6eJIHHa (Ha,L{ 2.0 m) KBaTepHepHHTe rJTHHeCTH Pa3HOBH)l,HOCTH OT 

rrnaCTa ca YCTaHOBeHl1 B COH)1,a)!(H Me3, MC4, MC6, MC8, rrorra)1,arn;l1 B YQaCThK OT 

km 11 +880 )1,0 km 14+810. ,n:OJlHHrn;eTO Ha rrJlaCTa 3aJlHra Ha )1,1>rr60QHHa 4 .5- 6.6 m H B 

CJIe,L{Barn;aTa <pa3a Ha npoeKTHpaHe e He06xo,L{HMO ,L{a 61>,L{aT rrO)1,p06HO H3CJle,L{BaHH KaTO 

BepOHTHa 3eMHa OCHOBa 3a cpYH)l.HpaHe Ha orropHTe Ha eCTaKa)1,aTa. 

METPOI1POEKT I1PArA A~- KJIOH CO<fJl1Jl 

"EKOJIOfl1Jl H fEOJIOrl1Jl OO~ 
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OEEKT: IlOWOTOBKA HA l1HBECTIII..U10HEH llPOEKT 3A TPETII METPOPO.IJ:l1AMEThP HA 
METPOTO B CO<t>H.5I "KB KH5DKEBO - u;rq - EYJI. EOTEBrPA.IJ:CKO lIlOCE" 3A 
PE1flH3Auyr5J KA TO THI1 "JIEKO METPO" 

l.fACT: rnDKEHEPHOrEOJDKKH. 11 Xl1.IJ:POrEOJIOBKI1 flPOYllBAHH5J 

B YlJaCTbKa Ha T)'HeJIHO cTpOHTeJICTBO cTpOHTeJIHHTe nOlJBH OT nJTaCTa HMaT 

OTHOllIeHHe K'bM YKpemneJTHHTe KOHCTPYKlJ,HH Ha H3KonHTe 3a MeTpOCTaHlJ,HHTe. B 

lJ,eHTpanHaTa rpa.ncKa lJaCT cTpOHTeJIHHTe nO'lBH OT nnaCTa ca H33eTH. 

B COH.na,)KH MC 24 H MC 25 npoKapaHH B 30HaTa Ha MeTpOCTaHlJ,H5I 1 H .D:enoTO, 

KBaTepHepHHTe rrpaxoBH H rrpaxoBO-rreC'blJJTHBH rJIH'HM ce 5IB5IBaT KaTO npOCnOHKH' C .ne6enMHa 

.no 2.0 m B lJaK'bneCTO-rreC'blJJIH'BH'Te OTnO)l(eHH'5I (nJIaCT 4) M H'MaT BTopocTerreHHo 3HalJeHH'e 

K'bM YCJIOBH5ITa Ha <PYHJJ:MpaHe Ha OrrOpH'Te Ha eCTaKa.naTa. 

3a xapaKTepH3HpaHe Ha cTpOHTeJIHHTe nO'lBH OT nnaCTa 3a B3eTH' H H3cne.nBaHH 7 6p. 

HeHapYllIeHH npo6H. 

MH'HH'MaJIHH'Te, MaKCH'MaJIHHTe H cpe.nHHTe (xapaKTepH'CTHlJHH CTOHHOCTH') Ha 

rrOKa3aTeJTHTe, xapaKTepH'3H'paIIJ;H' <pH3H'lJHH'Te CBoHcTBa, KaKTO H' Koe<pH'lJ,H'eHTbT Ha BapH'alJ,H5I 

ca rrpe.ncTaBeHH B Ta6JI. 4. 

Ta6JI.4 

~ 
:: 

b ;~ 
~ ~ :r 0 

== 
"'" ~ "'" :: "'" 

:: ~ f- ~ 

"'l <',j <',j f- <',j o :r :: ::> 
IIOKA3ATEJIH 3A ~ 0 ~ 0 <',j 0 :: :: :: ~ ~ 

~ :: ~ :: :: :: ~. f- ~ :: ~ 

())1I3lflIECKII CBOHCTBA = l: :: l:: Q..l:: ~ ~ :: 1:1 :: 
:: 0 <',j 0 ~ 0 Q..Q..o :: 1:1 

== "'" 
:t: f- ~ "'" U ~ "'l o&;:! 

~ <',j ~ <',j 
~ <',j ~. ~ ~. a. 
Q.. 

~ : ~ 

>< 

06eMHa rrJT'bTHOCT pn, g/cm3 1,86 2,10 1,97 0,080 4,0 

Crreu;mplllJHa rrJT'bTHOCT ps, g/cm3 2,61 2,73 2,67 0,048 1,8 

06eMHa rrJT'hTHOCT Ha CKeJleTa pd, g/cm3 1,57 1,79 1,63 0,077 4,7 

06eM Ha IIopMTe n 0,32 0,42 0,39 0,031 8,1 

KoeqmU;MeHT Ha nopMTe e 0,47 0,73 0,64 0,079 12,4 

BOJJ:HO C'hJJ:'hp)I(aHMe W, % 16,10 25,12 20,63 3,227 15,6 

f'paHJi!JJ;a Ha rrpOTHlJaHe WI, % 31,77 60,02 45,35 11,696 25,8 

f'paHMu;a Ha 113TOlJBaHe Wp, % 14,92 25,74 20,64 3,997 19,4 

IToKa3aTeJl Ha rrJTaCTHlJHOCT Ip, % 14,49 35,95 24,71 8,024 32,5 

IToKa3aTeJl Ha KOHCHCTeHIJ;M51 Ic 0,57 1,17 0,95 0,183 19,2 

CTeneH Ha BOJJ:OHaCMm;aHe Sr 0,67 0,98 0,87 0,102 11,7 

OT 3'bpHOMeTpHlJHHTe KpHBH Ha aHaJIH3MpaHHTe rrpo6H ce BH)I(.na, lJe rro C'bCTaB 

<ppaKl.J,H5ITa <0.005 mm (rmma) BapH'pa B nmpoKH rpaHHlJ,H - OT 18 .no 56 %, cpe.nHo 37 %. 

METPOllPOEKT llPArA A.IJ:- KJIOH CO<t>H.5J 

"EKOJIOrH5J 11 rEOJIOrH5J OO.IJ: 
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OEEKT: IlOWOTOBKA HA l1HBECTIII..U10HEH llPOEKT 3A TPETII METPOPO)JYlAMETbP HA 
METPOTO B CO<t>H5J "KB KH5J)l{EBO - u;rq - EYfl. EOTEBfPA.IJ:CKO lIlOCE" 3A 
PEAflH3Auyr.5J KATO THll "flEKO METPO" 

LfACT: HH)l{EHEPHOrEOfl)l{Kl1l1 XH.IJ:POfEOJIOBKYI llPOYllBAHl1.5J 

TIpaxOBaTa <ppaKlJ,H5I BapHpa OT 30 .no 56 %, cpe.nHo 45 %, a cYMaTa OT cpe.nHl-ne CTOHHOCTH 

Ha <ppaKl.J,HHTe "ll5IC'bK" H ,,'laK'bJT" e 18 %. 

TIo rrOKa3aTeJI Ha KOHCH'CTeHlJ,M5I Ic, H3cne.nBaHHTe npo6H ce xapaKTepH'3H'pa KaTO 

cpe.nHo .no TB'bp.nonJTaCTHlJHH. TIo CTeneH Ha Bo.nOHaCH'IlJ,aHe Sr, ce onpe.nemn KaTO "BJIa)l(HH''' 

H "MHoro Bna)l(HH". ITo nOKa3aTen Ha yrrn'bTHeHOCT (o6eMHa nn'bTHOCT Ha cKeneTa), 

H3CJIe.nBaHHTe rrpo6H' ce OTHaC5IT K'bM cpe.nHo .no CH'JIHO yrrn'bTHeHMTe. 

3a orrpe.nen5IHe Ha .ne<p0pMalJ,MOHHHTe xapaKTepH'CTH'KH Ha rJIH'HeCTH'Te 

Pa3HOBH'.nHOCTM, KOHTO ca YCTaHoBeHM KaTO rrpOCJTOHKH' B lJal('bJIeCTO-rreC'blJJIHBHTe 

OTnO)l(eHH5I (MC24 H' MC25) ca H3CJIe.nBaHH' 3 6p. rrpo6H'. ITonYlJeHHTe pe3ymaTH ca 

rrpe.ncTaBeHH B Ta6n. 5. 

Ta6JI.5 

JIAEOPATOPEH HOMEP 5096 5094 5091 

IIPOYllBATEJIHA H3P AliOTKA MC25 MC24 MC24 

,lI;'bJIEO'llHHA, m 8.8 - 9.0 16.0 - 16.3 5.0 - 5.2 

BEPTHKAJIHO HATOBAPBAHE KOMIIPECHOHHH MO,ll;YJIH M [MPa] 
0'= O,lMPa 7,0 7,5 4,7 

0'=O,2MPa 11,9 12,8 8,2 

0' = O,3MPa 13,8 18,4 9,1 

3a onpe.neJI5IHe Ha 5IKOCTHHTe rrOKa3aTeJTH' Ha rJIHHH'Te OT nOCOlJeHMTe B Ta6JI. 5 

COH.nmKH H' H'HTepBaJIH' ca rrpoBe.neHM. e.nHOrrJIOCKOCTHH' Cp5I3BaHH'5I B YCJIOBH'5I Ha 

KOHConH.nHpaHo He.npeHH'paHO C'bCT051HHe . ITOJIYlJeHH ca CJIe.nHHTe xapaKTepHCTMlJHH 

CTOHHOCTM: 

• nf'bn Ha B'bTpeWHO TpHeHe cp - 21°; 

• KOXe3H5I C, - 24.0 kPa. 

ITJIaCT 3 ce OTHaC51 K'bM rpyrra "0", C'brJIaCHO HIITI<D, C KaTerOpH5I Ha pa3pa60TBaHe III -

"Cpe.nHO 3eMHa rrOlJBa". 

C'brJIaCHO rrpaBMnHHK 3a H3B'bpllIBaHe Ha cTpOHTeJIHH pa6oTH, rrpenOp'blJHTeJTHH51 

BpeMeHeH HaKJTOH rrpH HeHaTOBapeH OTKOC Ha .n'bJl60lJHHa.no 3,0 m e 76° (1 :0 .25). 

ITPH HaToBapeH OTKOC Ha .n'bJT60lJHHa .no 3,0 m rrpenOp'blJHTeJTHH51T OTKOC ce H3MeH5l 

KaKTO CJTe.nBa: 

METPOllPOEKT llPArA A.IJ:- KJIOH CO<l>H5J 

"EKOJIOrH5J 11 rEOJIOrH.5J OO.IJ: 
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OEEKT: rrOWOTOBKA HA I1HBECTHUHOHEH TIPOEKT 3A TPETII METPOPOLJ:HAMEThP HA 
METPOTO B CO<f>JlUI "KB KH5DKEBO - u;rq - 6YJI. EOTEBfPA)];CKO 1ll0CE" 3A 
~EAJTH3Al.IYf5I KA TO TYfI1 "JTEKO METPO" 

lfACT: HH)KEHEPHOfEO.JDKIGf 11 X11)];POrEOJTOBK11 ITPOYlfBAHIDl. 

• rrpH CTanrLJeH TOBap - 63°(1 :0.5); 

• npH ,lJ;HHaMHlJeH TOBap - 63 0 (1 :0.5). 

TIperrOpbLJHTeneH BpeMeHeH HaKnOH rrpH HeHaTOBapeH OTKOC Ha ,lJ;bn60LJHHa OT 3.0 ,lJ;0 

6,0 m- 56 0 (1 :0 .67) . 

B CbOTBeTCTBHe C nonYLJeHHTe na60paTopHH pe3ynTaTH 3a CPH3HKo-MeXaHHLJHHTe 

nOKa3aTenH H "HOPMH 3a npoeKTHpaHe Ha nnOCKO CPYH,lJ;HpaHe", 1996 r., 3a TInacT 3 ca 

orrpe,lJ;eneHH Cne,lJ;HHTe xapaKTepHCTHlJHH (HopMaTHBHH) CTOHHOCTH - Ta6n. 6: 

Ta6n.6 

XAP AKTEPIICTJIlIHH IlJIACT3 CTOHHOCTH 
I .. :l3lJncJIHTeJIHo HaTOBapBaHe Ro (MPa) 0.2 
06eMHo TerJIO (kN/m3

) 19.7 
KOMrrpecHoHeH Mo.n:yn, MPa 8.0 
Mo.n:YJI Ha 06II.(a .n:ecpopMaUIUI Eo 16.0 
Koxe3IuI C (kPa) 24.0 
'bfbn Ha BbTpeIIIHo TpneHe <po 21.0 

nJIACT Xl! 4 - ITJIaCTbT e npe,lJ;CTaBeH rrpe,lJ;HMHO OT ,lJ;pe6HH ,lJ;0 Cpe,lJ;HH LJaKbnH, C 

Kacp5lB ,lJ;0 )J(bnTOKa¢51B rnHHeCTo-neCbl.mHB 3amnHHTen. TIeCbLJnHBaTa H fJIHHeCTaTa 

¢paKlJ,HH ce npoMeIDIT He3aKoHoMepHo KaKTO B XOpH30HTanHO, TaKa H BbB BepTHKanHO 

Harrp aBneHHe. BH3yarrHo onpe,lJ;erreH, neTporpa¢CKlliIT CbCTaB Ha LJaKbrreCTHTe KbCOBe e 

npe,lJ;HMHO OT aH,lJ;e3HT H TI5lCbLJHHlJ,H. KbCOBeTe ca H3BeTpenH B pa3nHLJHa CTeneH. 

K BaTepHepHHTe LJaKbnH B pa3pe3a 06pa3YBaT H3,lJ;bP:>I<aH rmaCT 3a lI,5IrrOTO Tpace, C 

H3KJIlOLJeHHe Ha YLJaCTblJ,HTe Kb,lJ;eTO ca H33eTH. ,nonHHlI(eTO Ha nnaCTa e MapKHpalI(a 

rpaHHlJ,a, OT,lJ;eJUIlI(a KBaTepHepHHTe OT nrr1101J,eHCK11Te Ce,lJ;HMeHTH B 11HTepBarra OT km. 5+700 

,lJ;0 km + 15+700 113aJUIra Ha MaKCHMarrHa ,lJ;brr60LJHHa 4 .0 m. 

B yqaCTbKa Ha MC23, MC24 11 MC25 LJaKbrr11Te H3rpmK,lJ;aT He3arr11BHa arryBHanHa 

Tepaca, KaTO ,lJ;OrrH11lI(eTO Ha nnaCTa e npeMHHaTo B COH,lJ;mK MC24 Ha ,lJ;brr60LJHHa 16.4 m 

3a xapaKTepH3HpaHe Ha 3bPHOMeTPHlJHH~ CbCTaB Ha LJaKbneCTO-rreCbLJnHBHTe 

OTHO)l(eHU51 ca B3eTH H H3Crre,lJ;BaHH 6 6p. HapyrneHH rrp06H OT COH,lJ;mKH MC23, MC24 H 

MC25 . CbrnacHo E,[(C 676/85 r. np06HTe OT nnaCTa ce KnacHcpHU11paT KaTO: "LJaKbrreCT" H 

"rrrHHeCT" TI5lCbK, "Cpe,lJ;eH" H ",lJ;pe6eH" LJaICbJI. 

METPOIlPOEKT TIP Af A A)];- KJIOH CO<l.>IDl. 

"EKOJIOrIDI If fEOJIOrIDI 00)]; 
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06EKT: IlOWOTOBKA HA I1HBECTI1lI;I10HEH TIPOEKT 3A TPETII METPOPO)U1AMEThP HA 
METPOTO B CO<f>Yf5I "KB KH5DKEBO - urq - EYJI. 60TEBfPA)];CKO 1ll0CE" 3A 
PEAJTH3AL(l15I KA TO TYfIl "JTEKO METPO" 

LfACT: HH)J(EHEPHOfEOJI)KK11 11 XHLJ:POfEOJIOBKYI IlPOYlfBAHJ151 

3a rroneBO orrpe,lJ;emIHe Ha 51KOCTHJ1Te H ,lJ;ecpOpMaUHoHHH rrOKa3aTenH Cll rrpOBe,lJ;eHH 7 

6p. CTaH,lJ;apTHH rreHeTpaUHOHHH TeCTa SPI. B Ta6nm,,(a 7 ca rrpe,lJ;CTaBeHH pe3ymaTliTe 3a 

rrOKa3aTenHTe OTHOCHTenHa rrnbTHOCT, bf'bn Ha BbTpewHo TpHeHe H MO,lJ;yn Ha 06lll,a 

,lJ;ecpopMaUlliI, rronYLJeHH rrpH 06pa60TKa Ha ,lJ;aHHHTe OT rreHeTpalJ,HOHHHTe onHTH. 

Ta6n. 7 

OTHOCHTeJIHa 'brbJI Ha BbTpemHO 
MO)J.YJI Ha o6m;a 

COHlJ;a~N2 Nspt )J.ellJopMaQHH Eo 
nJI'hTHOCT (%) TpHeHe (0) 

(MPa) 
MC23 71,8 100.00 44,5 68,5 
MC23 41,9 56,49 37,6 16,76 
MC23 66,8 55,12 40,7 29,7 
MC24 40,9 94,45 39,7 18,3 
MC24 28,9 47,53 38,0 13,0 
MC24 55,8 52,49 40,1 24,9 
MC25 105,7 100.00 44,5 103,4 
CpeD:Ha 

58,8 72,3 40,7 39,2 
CTOMHOCT 

B CbOTBeTCTBHe C rronyqeHliTe na60paTopHH pe3yrrTaTH, nOJIeBO onpe,lJ;erreHHTe 

5IKKOCTHO-,lJ;ecpopMalJ,110HHH nOKa3aTemI H "HOPM11 3a npOeKTHpaHe Ha nJIOCKO ¢YH,lJ;11paHe", 

1996 r., ca onpe,lJ;erreHH Crre,lJ;H11Te xapaKTepHCTHLJH11 (HopMaTHBHH) CTOHHOCTH - Ta6rr. 8 : 

Ta6rr. 8 

XAPAKTEPilCTHqHH llJIACT4 CTOHHOCTII 
y13LJnCJIHTeJIHO HaTOBapBaHe Ro (MPa) 0.3 
06eMHO Terno (kN/m3

) 22 .0 
Mo.n:yn Ha 06II.(a .n:e¢opMaumI Eo 39.2 
'bfbn Ha B'bTpeIIIHO TpneHe <po 40.7 

nJIHO~EHCKHCE~HMEHTH 

KaKTO HaM xapaKTepHa oco6eHOCT Ha nJIHOlJ,eHCK11Te Ce,lJ;nMeHTH ce 5IB5IBa T5IXHaTa 

LJeCTa cpalJ,11arrHa npo~ulHa, cBbp3aHa C HenOCT05lHCTBO B cbcTaBa, CBoHcTBaTa H IJ,BeTa Ha 

nHTorrmICKHTe Pa3HOBH,lJ;HOCTH, KaKTO BbB BepTHKanHa, TaKa H B XOpH30HTanHa nOCOKa H 

pe,lJ;YBaHeTO HM B pa3pe3. 

METPOTIPOEKT TIP Af A A)];- KJIOH COcf>Yf5I 

"EKOJIOfIDl. If fEOJIOfIDl. 00)]; 
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OEEKT: rrOWOTOBKA HA HHBECTI1I.U10HEH fIPOEKT 3A TPEill METPOPO,UHAMETbP HA 
METPOTO B CO<flI151 "KB KH51)KEBO - U:PI - Eyn. EOTEBrPA,[(CKO mOCE" 3A 
PEAnH3AIJ:I151 KA TO nm "nEKO METPO" 

4ACT: ~]in{)KEHEPHOrEOmKKI1 11 XI1,L(PorEonOBKH fIPOY4BAHI15f 

vT3XQ)K));aHKH OT pa3JHfLJmna, 06YCJTOBeHH OT U;BeTa, C'bCTaBa H CBoHcTBaTa Ha 

Ce));HMeHTl1Te OT Pa3JIH'IHl1 Hl1Ba Ha rrJI110IJ,eHa MOraT));a ce OT));eJUIT 2 HIDKeHepHOreOJIQ)KKH 

KOMnJIeKca. 

rOPER HIDKEHEPROrEOJIOJKKH KOMITJIEKC '(JK1>JITOKA«I»S1B) 

JIl1TOJIO){(Kl1Te Pa3HOBl1));HOCTl1 OT )l(OJITOKacp5IBIDI KOMnJIeKC ca OTJIaraI-1l1 rrpl1 

113nJIHTH5IBaHeTO Ha e3epHH~ 6aceHH rrpH rro-rrpOMeHJIl1Bl1 11 no ));HHaMl1LJHl1 yCJIOBl1~ Ha 

Ce));HMeHTau;mJ B CpaBHeHMe C Te3H Ha ));OJTHl15I HH){(eHepHOreOJTO){(Kl1 KOMnJIeKC . HamI'IHeTO 

Ha ){('bJITl1 11 P'b){()J;l1Bl1 OU;BenIBaHl15I, OCBeH Ha BTOPl1'IHO OKJIl1CJI5IBaHe rrpH 113BeTpHTeJIHHTe 

rrpOu;eCl1 11 BJIl15IHl1eTO Ha rrO));3eMHl1Te BO));l1 CJIe)); ocyrnaBaHe Ha 6aceHHa ce ));'bJI)K11 11 Ha 

OKl1CJIl1TeJIHl1 rrpOu;eCl1 rrpl1 caMMTe YCJIOBl15I Ha 06pa3YBaHe. 

B HaCT05IIIJ;OTO l1IDKeHepHOreOJIO){(KO rrpoyqBaHe ca OT));eJIeHl1 4 l1H){(eHepHorcpeOJIO){(KH 

Pa3HOBl1));HOCTl1, OTHaC5IIIJ;l1 ce K'bM rOpHl15I ()(('bJITO~CP}lB) KOMnJTeKC : 

ITJIACT X!! 5 - TIpaXOBl1 rJTl1Hl1. YCTaHOBeHl1 ca B 14 6p. OT rrpOKapaHl1Te 

rrpoyy.BaTeJIHl1 COH)J;a){(l1: 

• B 113TOy.HaTa Ha.L13eMHa 'IaCT OT TpaceTo ca YCTaHOBeHl1 B COH));a){(l1 NQNQ MC 1, 

MC2, MC3, MC4 11 MC 5, K'b));eTO 3aJI5IraT HerrOCpe));CTBeHO rro)); KBaTepHepmne 

ce)J;l1MeHTl1 11 06pa3YBaT cpaBHMTeJIHO 113));"bp)KaH rrJIaCT. fOpHl1r.u;eTO Ha rrnaCTa 

35IJT}lra HenOCpe));CTBeHO no)); KBaTepHepHl1Te Ce));l1MeHTl1 a ));OJIHl1r.u;eTO He e 

npeMl1HaTO ));0 ));'bJI60LJl1Ha 12.0 m B COH,n:a){(l1 MC 2, MC3 11 MC5 . TIopa));l1 

rOJI5IMOTO OTCT05IHl1e Me){());y COH));a)Kl1Te ());O 900 m), HerrpeK'bCHaTOCT Ha rrJIaCTa B 

Y'IaCThKa OT km 13+235 (MC6) ,Ll,0 km. 15+590 (MC1) B T0311 eTarr Ha rrpoyy.BaHe He 

MO){(e KaTeropl1'IHO ));a ce YCTaHOBl1. Me)J(,lJ;y COH));a){(l1 MC5 11 MC6 C'br.u;eCTByBa 

TeKCTOHCKa rpaHl1u;a, 3a KoeTO CBl1));eTeJICTBa pa3KaTa CM5IHa Ha JIl1TOJIO){(Kl1Te 

Pa3HOBl1));HOCTl1, npl1LJl1CJIeHH K"bM ));BaTa l1H){(eHepHOreOJIQ)KKI1 KOMnJIeKCa Ha 

rrJI110u;eHa - ){('bJITOK}lCP5IBl15I 11 Cl1B03eJIeHIDI . .IJ:o HaBJI113aHe Ha TpaceTo B rrO));3eMHaTa 

"IaCT (km 11 +880) rrpaXOBI1Te fJIl1Hl1 He ca YCTaHOBeHl1 (COH));a){(l1 MC 6, MC7 11 

MC8) - rpacpl1'IHl1 rrpl1JIQ)KeHIDI NQNQ 2 11 3; 

• B rrO.LI3eMHaTa LJaCT OT TpaceTo - OT km 4+685 ));0 km 11+875 rrpaXOBl1Te 

fJIl1Hl1 OT rOpHl15I l1H){(eHepHOreOJIo)J(Kl1 KOMnJIeKC Ha HeoreHa ca YCTaHOBeHl1 B 8 OT 

METPOfIPOEKT fIPArA A,L(- KnOH CO<flH5I 

"EKonorIDI H rEonorIDI OO,L( 
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OEEKT: rrOWOTOBKA HA I1HBECTIll..l;HOHEH TIPOEKT 3A TPEill METPOPO,UHAMETbP HA 
METPOTO B CO<flH51 "KB KH5DKEBO - u;r4 - Eyn. EOTEBfPA,[(CKO UlOCE" 3A 
PEAnH3AIJYI5f KATO THfI "JTEKO METPO" 

4ACT: I1lDKEHEPHOrEOn)KKI1 H XHWOrEOnOBKI1 rrpOY4BAHH.5f 
:; 

14 6p. COH));a){(a, nona));ar.u;l1 B T03H YLJaCThK. C no-roJUII'vIa ));e6eJIHHa OT 3 .0 m 

cTpOHTeJIHl-ne nO'IBl1 ca YCTaHOBeHH B COH));a){(l1 MC 16 11 MC 22; 

• B 3arra;:J;HaTa Ha;:!3eMHa 'IaCT OT TpaceTo rrpaXOBl1Te fJIl1Hl1 He ca ,Ll,OCTlfrHaTl1 

rrOCpe));CTBOM COH));a){(l1 MC23, MC24 11 MC25 ));0 ));'bJI60LJl1Ha ));0 20 m, K'b));eTO 

KBaTepHepHl1Te anyBHaJIHH Ce));HMeHTH ca C'bC 3HaLJl1TeJIHa ));e6eJIHHa. 

3a oxapaKTepl1311paHe Ha CP11311LJHl1Te rrOKa3aTeJIl1 Ha YCTaHOBeHl1Te rrpaXOBl1 fJIl1Hl1 OT 

KOMrrJIeKCa ca 113rr0Jl3BaHH JIa60paTOpHl1Te 113CJIe));BaHIDI 3a 26 3eMHl1 rrp06H. Ml1HHMaJIHaTa, 

MaKCl1MaJIHaTa 11 Cpe));HaTa CTOHHOCT Ha OCHOBHl1Te rrOKa3aTeJIl1, xapaKTep11311par.u;11 

CP113l1LJHl1Te CBOHCTBa Ha l1H){(eHepHOreOJIO){(KaTa Pa3HOBl1));HOCT ca rrpe));CTaBeHl1 B Ta6JI . 9 . 

Onpe));eJIeHl1 ca 11 Cpe));HOKBa));paTl1'IHOTO OTKJIOHeHl1e KaKTO 11 Koecpl1IJ,l1eHTIT Ha Bapl1aIJ,mI. 

Ta6JI. 9 

= ;~ 
~ ~ ::r 0 b 

= = = = t t E--E- Cj;I E- ~ 

e: e:' u ~ u o ::r = => 
IIOKA3ATEJIIf 3A <J>1f3IflJECKIf ~ 0 ~ 0 = = 0 = = = Cj;I ~ 

~ = ~. = . Q.af= ~ E- Cj;I = 0:: 
CBOHCTBA = )= = )= ' ~ Q.)= Cj;I ~ = =r = = 0 

u 0 u 0 Q.Q.o = =r 
~ t ; ti '--'E- U ~ e: -eo::! 2. ~ u ~ :;G Cj;I .. 

~ !Xl E- o Q. 
~ :;G 0 ~ ~ ~ 

06eMHa rrn'bTHOCT pn, g/cm3 1,71 2,02 1,90 0,084 4,42 

CrreUlHpwma rrn'bTHOCT ps, g/cm3 2,55 2,74 2,64 0,053 2,00 

06eMHa rrJI'bTHOCT Ha CI<eneTa pd, g/cm3 1,28 1,72 1,53 0,123 8,04 

Koe<pHUl1eHT Ha rropHTe e 0,55 1, 14 -0,74 0,158 21,33 

BO)J;HO c'b)J;'bp)l<aHl1e W, % 17,48 37,98 24,11 4,768 19,77 

f paHHLI,a Ha npOTJiIl-IaHe W I, % 35,06 69,42 49,24 8, 105 16,46 

fpaHI1u;a Ha 113TO"IBaHe Wp, % 14,31 37,68 24,65 5,449 22,10 

TIOI<a3aTen Ha rrJIaCTIfLJHOCT Ip, % 17,63 38,32 24,59 5,851 23,80 

TIoKa3aTeJI Ha KOHCI1CTeHUl15I Ic 0,42 1,40 1,00 0,223 22,35 

CTerreH Ha BO)J;OHaCI1m;aHe Sr 0,71 1,00 0,88 0,059 6,72 

B'b3 OCHOBa Ha 113B'bprneHl1Te JIa60paTOpHl1 aHaJI11311 MoraT ));a ce HarrpaB5IT CJIe));Hl1Te 

3aKJIlOy.eHl15I 3a rrO-Ba)JCHHTe CP11311'IHl1 rrOKa3aTeJIl1, xapaKTep11311par.u;11 rrJIaCTa : 

• TIo rrOKa3aTeJI Ic, 113CJIe));BaHl1Te rrp0611 ce KJIacl1cpl1U;l1paT B "MeKo- ", "Cpe));HO-

" H "TB'bp));OrrJIaCTY.l1Ha" KOHCl1CTeHU;IDI; 

METPOTIPOEKT fIPArA A,[(- KnOH CO<l>IDI 

"EKOJIOrIDI H rEonorIDI 00,[( 
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OEEKT: IIOWOTOBKA HA HHBECTIIUl"IOHEH IIPOEKT 3A TPETIf METPOPO.LJ;HAMETbP HA 
METPOTO B CO<fJI15f "KB KH5DKEBO - urq - EYJI. EOTEBrPAACKO llJOCE" 3A 
PEAJTI13Al.(H.H KA TO nrn "JIEKO METPO" 

llACT: IDDKEHEPHOfEOIDKKl1 H XHAPOfEOJIOBKH ITPOYtfBAHH5f 

• TIo CTeneH Ha Bo,n:OHaCllIIJ,aHe Sr, np0611Te ce xapaKTep1l3HpaT KaTO " Bna)J{Ht-r", 

"MHoro Bna)J{HH" H "Bo,n:oHacllTeHH"; 

• TIo nOKa3aTen Ha ynmTHeHocT (o6eMHa nn'bTHOCT Ha cKeneTa), H3cne,n:BaHtUe 

npo6H npeo6na,n:aBaIIJ,O ce OTHaC5JT K'bM cpe,n:Ho ynn'bTHeHHTe. 

OT onpe,n:eneHIDI 3'bpHOMeTpHqeH C'bCTaB ce BH)l(,n:a, cpe,n:HaTa CTOI1HOCT Ha <ppaKl(IDITa 

<0.005 (fJlHHa) e 38.0 %, a Ha npaxoBaTa - 46 %. ITeC'bqnHBaTa <ppaKU;IDI BapHpa OT 0.0 ,n:o 

25.0 %, a cpe,n:HaTa CTOI1HOCT e 12 %. 

e'brJIaCHO ,n:HarpaMaTa Ha Ka3arpaH,n:e no nJIaCTHqHOCT, npaxoBJue rJIHHH OT nnaCT 5 

nona,n:aT B yqaCThK, Komo rH xapaKTep1l311pa KaTO: "fJlllHll 6e3 OpraHHqHH OCTaHKH, C'bC 

cpe,n:Ha H BHCOKa nnacTmHocT" . 
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OEEKT: IIOWOTOBKA HA HHBECTIfl.(HOHEH IIPOEKT 3A TPETIf METPOPOAHAMETbP HA 
METPOTO B CO<fJH.H "KB KH5DKEBO - urq - EYJI. EOTEBrPAACKO mOCE" 3A 
PEAJTI13AIJ,H5f KA TO nm "JIEKO METPO" 

qACT: HH>KEHEPHOfEOJI)!{KH 11 X11,1J.POfE0J10BKJ1 IIPOY4BAHJ15f 

3a onpe,n:emrHe Ha 5fKOCTHHTe nOKa3aTenll B na6opaTopHH ycnOBH5f ca IlpOBe,n:eHll 17 6p. 

e,n:HOllnOCKOCTHll Cp5f3BaHH5J B YCJIOBH5J Ha KOHconH,n:llpaHo-He,n:peHHpaHo C'bCT05fHHe Ha 

1l0qBemUe 06pa3IJ,H. TIonyqeHH ca cne,n:HHTe xapaKTepHCTHqHH (HopMaTHBHH) CTOI1HOCTH: 

• 

• 

brnn Ha B'bTpeIllHO TpHeHe <p - 22.3°; 

KOXe3H5J e, - 43.8 kPa. 

3a onpe,n:eJl5JHe Ha ,n:e<p0pMaU;lloHHllTe xapaKTepHcTHKH Ha nnaCTa ca H3cne,n:BaHH 14 

6p. npo611. B Ta6nllu;a 10 ca npe,n:cTaBeHH ocpe,n:HeHH CTOI1HOCTH 3a nonyqeHHTe 

KOMllpeCHOHHH MO,UynH. 

Ta6JI. 10 

BepTHKaJIeH Tosap 0' (MPa1 KOMnpecHoHeH MO.uYJI M (MPa] 

0.1 5.8 
0.2 9.0 
0.3 11.0 

ITo BpeMe Ha npoyqBaTeJIHOTO cOH,n:HpaHe e IlpOBe,n:eH lleHeTpaU;lloHeH onllT (SPT) B 

COH,n:a)l( Me 1. ITonyqeHllTe nOKa3aTenll cne,n: o6pa60TKa Ha ,n:aHHllTe ca npe,n:CTaBeHH B Ta6n . 

11 H Ta6nHqHO npHnQ)KeHHe .N2 1. 

Ta6JI. 11 

Nspt 
,l1;'LJI60QHHa He.upeHHpaHa KOMnpecHoHeH Mo.uYJI Ha o6~a 

(m) CTOHHOCT CD kPa Mo.uYJI,MPa .ueljlopMaQHSI, MPa 

25 .9 7.75 96.6 11.7 25.4 

B C'bOTBeTCTBHe C nonyqeHllTe na6opaTopHH pe3ynTaTH 3a <pH3HKo-MexaHHlIHHTe 

nOKa3aTenll, noneBHTe npoyqBaHIDI II "HOpMH 3a npoeKTHpaHe Ha nnOCKO <pYH,n:llpaHe", 1996 

r ., 3a ITJIaCT 5 ca onpe,n:eneHll CJIe,n:HllTe xapaKTepHCT.HqHH (HopMaTHBHH) CTOI1HOCTH - Ta6n. 

12: 

XAPAKTEPHCTlflIHH 
CTOHHOCTH 

113I{HCJIHTenHO HaTOBapBaHe Ro (MPa) 

06eMHo Terrro (kN/m3
) 

KOMnpeCYIOHeH MO.IJ;yJI, MPa 

MO.IJ;yJI Ha o6w;a .n;ecpopMau:mr Eo 

KOXe3H5f C (kPa) ) 

OlbJI Ha B'bTpeIIIHO TpHeHe cpo 
He.uepel-mpaHa Koxe31Ul Cu (kPa) 

METPOIIPOEKT IIPArA AA- KJIOH CO<l>H5l 

"EK0J10rH5f Ii fEOJIOlli.5I 00,[( 

Ta6JI. 12 

ITJIACT5 

0.23 

1.90 

9.0 

18.0 

43 .8 

22 .3 

96.6 
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OBEKT: IT0,lJ.10TOBKA HA HHBECTI1IU10HEH IIPOEKT 3A TPETI1 METPOPO~T1P HA 
METPOTO B CO<t>H5f "KB KH5DKEBO - rv4 - BYJI. EOTEBrPA,L(CKO UJOCE" 3A 
PEAJIH3AI.U15f KA TO TI1TI "JIEKO METPO" 

~CT: HH)KEHEPHOfEOJI)K.KJII 11 XH,L(POfEOJIOBKI1 flPOYQBAHI15I 

IIJIACT Xl! 6 - fmma neC'bl.JJTHBa ):(0 npaxoBO- neC'bl.JJTHBa )KbJTTOKacp5!Ba, C TbHKH 

neCbl.JJTHBH rrpOCJTOHKH. YCTaHoBeHH ca B 9 6p. OT npoKapaHHTe rrpOYl.JBaTeJIHH COH):(a)KH 

(06rn;0 25) : 

• B H3TOl.JHaTa Ha):(3eMHa l.JaCT OT TpaceTO, roTpHHIIJ;eTO Ha nJTaCTa e YCTaHoBeHo 

Ha ):('bJI60l.JHHa 11.6 m, a ):(OJTHHIIJ;eTO He e npeMHHaTO; 

• B rrO,L(3eMHaTa l.JaCT OT TpaceTO - OT km 4+685 ):(0 km 11 +875 neCbl.JJTHBHTe H 

rrpaXOBO- rreCbl.JJIHBHTe rJIHHH OT ropHIDI HH)KeHepHOreOJIO)KKH KOMrrJIeKC Ha HeoreHa 

ca YCTaHOBeHH B 7 OT 14 6p. COH):(a)!(3, rrorra):(aIll,H B T03H Yl.JaCThK. C rrO-rOJI5IMa 

):(e6emma, CTpOHTeJIHHTe rrOl.JBH ca YCTaHoBeHH B COH):(a)KH MC22; 

• B 3arra):(HaTa Ha):(3eMHa l.JaCT OT TpaceTo ca ):(OCTHfHaTH rrocpe):(cTBoM COH):(a)KH 

M C24 Ha ,n:bJI60l.JHHa,n:o 15.4-16.4 m 

3a oxapaKTepH3HpaHe Ha CPH3Hl.JHHTe rrOKa3aTeJIH rrJIaCTa ca H3rr0JI3BaHH pe3YJITaTHTe 

OT JIa60paTopHHTe H3CJIe,n;Bamrn 3a 14 6p . 3eMHH rrpo6H. MHHHMaJIHaTa, MaKCHMaJIHaTa H 

cpe):(HaTa CTOHHOCT Ha OCHOBHHTe rrOKa3aTeJTH, xapaKTepH3Hparn;H CPH3Hl.JHHTe CBOHCTBa Ha 

HH)KeHepHOreOJIO)KKaTa Pa3HOBH):(HOCT ca rrpe):(CTaBeHH B Ta6JI . 13. Orrpe):(eJIeHH ca H 

cpe):(HoKBa,n:paTWIHoTo OTKJIOHeHHe KaKTO H KoecpHUHeHThT Ha BapMaUIDI. 

nOKA3ATEJlH 3A <l>JI3W1ECKH 
CBOHCTBA 

06eMHa nmTHOCT pn, g/ cm
3 

Crrerwdml.JHa rrJIbTHOCT os, g/cm
3 

06eMHa rrmTHOCT Ha CKeJIeTa pd, g/ cm3 

KoedmUHeHT Ha rrOPHTe e 

BO,lJ,HO Cb,lJ,bp)KaHHe W, % 

IPaHHua Ha rrpOTHl.JaHe WI, % 

rpaHHua Ha H3TOl.JBaHe W p, % 

nOKa3aTeJI Ha IIrraCTHl.JHOCT Ip, % 

nOKa3aTerr Ha KOHCHCTeHUH5! Ic 

CTerreH Ha BO,lJ,OHacm:uaHe Sr 

METPOITPOEKT TIP Af A AL(- KJIOH CO<'l>H5I 

"EKOJIOfH5I Ii fEOJIOrH5I OOL( 

1,74 

2,58 

1,36 

0,5 1 

15,62 

24,66 

13,28 

9,57 

0,76 

0,73 

2,08 

2,7 1 

1,80 

0,94 

31,90 

45,48 

34,81 

16,85 

2,04 

0,91 

Ta6JI.13 

1,91 0,095 5,00 

2,65 0,037 1,38 

1,56 0,130 8,33 

0,71 0,137 19,24 

22,92 4,429 19,32 

38,52 6,750 17,52 

25,28 5,776 22,84 

13,24 2,382 17,99 

1,18 0,318 26,81 

0,85 0,047 5,50 
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OBEKT: ITOWOTOBKA HA HHBECTI1IU'IOHEH IIPOEKT 3A TPEill METPOPO.L(l1AMET1P HA 
METPOTO B CO<t>H5f "KB KH5DKEBO - u;r4 - BYJI. EOTEBrPA,L(CKO mOCE" 3A 
PEAJ1I13Al(1iJ5f KA TO TJiII1 "JIEKO METPO" 

QACT: 11H)KEHEPHOfEOJI)KK1111 XH,L(POfEOJIOBKH ITPOY4BAHJ151 
"/ 

Bb3 OCHOBa Ha H3BbprneHHTe JIa60paTopmi aHaJTH3H MoraT ):(a ce HanpaB5!T CJIe):(HHTe 

3aKJIIOl.JeHIDI 3a rrO- Ba)KHHTe CPH3Hl.JHH rrOKa3aTeJIH, xapaKTepH3Hparn;H rrJIaCTa: 

• ITo rrOKa3aTeJI Ic, H3CJIe):(BaHHTe rrp06H ce KJIacHcpIH.J.HpaT B "cpe):(Ho- " H 

"TBbp):(orrJIaCTl.JHHa" KOHCHCTeHUIDI; 

• ITo CTerreH Ha BO):(OHaCHrn;aHe Sr, rrp06HTe ce xapaKTepH3HpaT KaTO "BJIa)KHH" 

H "MHoro BJIa)KHH"; 

• ITo rrOKa3aTeJI Ha yrrJIbTHeHOCT (o6eMHa rrJIbTHOCT Ha CKeJIeTa) , H3CJIe):(BaHHTe 

rrp06H rrpe06JIa):(aBaIll,O ce OTHaC5lT KbM cpe):(Ho yrrJIbTHeHHTe. 

OT orrpe):(eJIemUI 3bpHOMeTpHl.JeH CbCTaB ce BH)K):(a, cpe):(HaTa CTOHHOCT Ha cppaKUU5!Ta 

<0.005 (rmlHa) e 21 %, Ha rrpaxoBaTa - 57 %, a Ha rreCb1Jm1BaTa 21 %. 

CbrJIaCHO ):(MafpaMaTa Ha Ka3arpaH):(e rro rrJIaCTMl.JHOCT, neCbl.JJIHBHTe fJIHHH OT rrJTaCT 

6 norra):(aT B Yl.JaCThK, KOHTO fH xapaKTepH3Hpa KaTO : "fJIHHH 6e3 OpraHHl.JHH OCTaHKH, CbC 

cpe):(Ha rrJIaCTHl.JHOCT". 

3a onpe):(emme Ha 5!KOCTHHTe rrOKa3aTeJIH B JIa60paTOpHH YCJIOBIDI ca rrpoBe):(eHH 10 6p. 

e):(HOnJTOCKOCTHM Cp5!3BaHH5! B YCJIOBIDI Ha KOHCOJIH):(HpaHo- He):(peHHpaHo Cb CT05IHHe Ha 

rrOl.JBeHHTe o6pa3UH. ITo.rryqeHH ca CJTe):(HMTe xapaKTepMCTH'lHM (HopMaTHBHH) CTOHHOCTH: 

• 

• KOXe3H5I C, - 53.3kPa. 

3a orrpe,n;eJI5IHe Ha ,n:ecpopMaIJ;HOHHHTe xapaKTepHCTHKM Ha rrJIaCTa ca H3CJIe,n;BaHH 6 

6p . rrp06H. B Ta6JTHua 14 ca rrpe):(CTaBeHH ocpe,n;He'HH CTOHHOCTM 3a rronyqeHHTe 

KOMnpeCHOHHH MO.n:yJTM. 

Ta6JI . 14 

BepTHKaJIeH TOBap <r [MPa] KOMnpecHoHeH MO,lJ,YJI M [MPa] 

0. 1 5.9 
0.2 10.4 
0.3 12.6 

ITo BpeMe Ha rrpoYl.JBaTeJTHOTO cOH,n:HpaHe e npoBe,n:eH rreHeTpaUHoHeH orrHT (SPT) B 

COH,n:a)K MCI. TIonyl.JeHHTe rrOKa3aTeJIH CJIe,n: 06pa6oTKa Ha ,lJ,aHHHTe ca npe,n:cTaBeHH B Ta6JI. 

15 H Ta6JIHl.JHO rrpHJIO)KeHHe 1. 

METPOIIPOEKT IIP Af A A,L(- KJIOH CO<'l>H5f 

"EKOJIOfJ15I Ii fEOJIOrH5I OO,L( 
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OEEKT: ITOurOTOBKA HA I1HBECTI1I..1;I10HEH ITPOEKT 3A TPETII NlETPOPO,1J,J1Atv1EThP HA 
METPOTO B CO<t>H5I "KB KH5I)l{EBO - W 11 - 5YJT. EOTEBrPA,lJ,CKO mOCE" 3A 
PEAJTJ13Al(I171 KA TO TI1IT "JTEKO METPO" 

t.IACT: ~ JillDKEHEPHorEOIDKKH 11 XJ1,lJ,POrEOJTOBKI1 ITPOYt.IBAHI17I. 

Ta6Jl. 15 

Nspt .IJ:bJlOO'lUHa He~peHupaHa KOMnpecnoHeH Mo~y JI Ha ooma 
(m) CTOHHOCT Cn kPa MO~yJl, MPa ~e(j)opMau:nH, MPa 

30.9 7.75 113.4 13.9 30.3 

B C'bOTBeTCTBHe C rrOJlyqeHHTe Jla60paTOpHH pe3YJlTani 3a <pH3HKO-MexaHWlHHTe 

rrOKa3aTemI, rrOJIeBHTe rrpoy'1Bamrn H "HOPMH 3a rrpoeKTHpaHe Ha rrJlOCKO <PYH,IJ,HpaHe", 1996 

r., 3a ITJlaCT 5 ca orrpe,IJ,eJleHH CJle,IJ,HHTe xapaKTepHCTlf'IHH (HopMaTHBHH) CTOHHOCTH - Ta6Jl. 

16: 

Ta6Jl. 16 

XAPAKTEPHCTWlHH 
llJIACT6 

CTOHHOCTH 
VhQHCnHTeJlHO HaTOBapBaHe Ro (MPa) 0.23 

06eMHo Terno (kN/m3
) 19.1 

KOMrrpecHoHeH MO.IJ;yn, MPa 10.4 

MO.IJ;yn Ha o6lIJ,a .IJ;e<popMa[(ID1 Eo 20.8 

Koxe3H5I C (kPa) ) 53.3 

OI"bJl Ha BbTpelliHo TpHeHe <po 29.8 

He.IJ;epeHHpaHa KOXe3ID1 Cu (kPa) 113.4 

IIJlACT K!! 7 - rJlHHeCnr MC'bI(I1, P'b)K,IJ,I1BO Ka<p5IB H, P'b)K,Il,HBH, rrpeXO)l()J;allJ;Ii Ha 

MeCTa B rreCb'IJIHBH fJlI1HI1. Pa3rrpOCTpaHeHHeTO 11M e rrpOCTpaHCTBeHO HeH3,IJ,'bp)KaHO, rro,IJ, 

<popMaTa Ha I13KJIHWIBarn;H rrpOCJIOHKH C'bC 3Ha'IHTeJlHa ,IJ,e6eJlHHa,IJ,O 3-4 m, C H3KJIIO'IeHHe Ha 

COH,IJ,a)K MC 17, K'b,IJ,eTO YCTaHOBeHaTa ,IJ,e6emiHa Ha rrJlaCTa e 10.9 m .. 

3a oxapaKTepH3I1paHe <pI13I1'1HI1Te CBOHCTBa Ha CTpOI1TeJIHaTa rrO'IBa ca I13rr0Jl3BaHI1 

Jla60paTOpHHTe pe3YJlTaTH OT 10 6p. 3eMHI1 rrpo6I1. MI1HI1MarrHaTa, MaKCHMaJIHaTa 11 Cpe,IJ,HaTa 

CTOHHOCTH Ha rrorry'IeHHTe <pH3WlHH rrOKa3aTeJIH ca rrpe,IJ,CTaBemI B Ta6rr. 17. 

METPOITPOEKT IlPArA A,lJ,- KJTOH CO<t>I15I 

"EKOJTOrIDI H rEOJTOrIDI OO,lJ, 
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05EKT: ITOurOTOBKA HA I1HBECTI1I..1;I10HEH ITPOEKT 3A TPETII NlETPOPO)lYlAMEThP HA 
METPOTO B CO<t>I171. "KB KH7I)l{EBO - wq - EYJT. 50TEBIPA,lJ,CKO mOCE" 3A 
PEAJII13AU1UJ KA TO TTiIIl "JTEKO METPO" 

t.IACT: I1IDKEHEPHOrEOJT)l{}(11 J1 XJ1,lJ,POrEOJTOBKJ1 ITPOY4BAHJ17I 

rrOKA3ATEJI1I3A 
<DH3HQECKH CBOHCTBA. 

06eMHa rrmTHOCT pn, g/cm3 

CrreU;IHIH1QHa IIJTbTHOCT os, g/cm3 

06eMHa IInbTHOCT Ha CKeneTa pd, g/cm3 

06eM Ha rropHTe n 

BO.IJ;HO C'b.IJ;bp)l(aHHe W, % 

IpaHH[(a Ha rrpOTlf'IaHe WI, % 

rpaHH[(a Ha H3TOlJ.BaHe Wp, % 

IToKa3aTen Ha rrnaCTlf'IHOCT I p, % 

IToKa3aTen Ha KOHCHCTeH[(ID1 Ic 

CTerreH Ha BO.IJ;OHaCHlIJ,aHe Sr 

1,86 2,10 

2,60 2,70 

1,52 1,81 

0,31 0,43 

14,50 24,27 

20,33 35,21 

15,29 29,03 

2,38 7,54 

0,48 2,68 

0,71 0,93 · 

Ta6Jl.17 

1,95 0,065 3,34 

2,66 0,036 1,34 

1,64 0,088 5,37 

0,39 0,034 8,79 

19,38 3,318 17,12 

26,22 4,603 17,56 

20,72 4,683 22,60 

5,50 1,444 26,27 

1,32 0,591 44,67 

0,82 0,072 8,82 

OT 3'bpHOMeTpH'IHHTe KpHBH Ha aHaJlH3HpaHHTe rrp06H ce BIDK,IJ,a, 'Ie ITO C'bCTaB 

<ppaKI(H5ITa < 0.005 mm (rmma) e cpe,IJ,HO 13 %. ITpaxoBaTa <ppaKI(H5I BapHpa B nmpoKo 

rpaHHI(H OT 13 ,IJ,O 55 %, Cpe,IJ,HO 28 %. ITpOu,eHTHoTo C'b,IJ,'bp)KaHHe Ha MC'bK e B rpaHI1I(HTe 

OT 16,IJ,0 76 %, Cpe,IJ,Ho 56 %. Cpe,IJ,HOTO rrpOI(eHTHO C'b,IJ,'bp)KaHHe Ha 'IaK'bJl e 2%. 

C'bfJIaCHO E,nC 676/85 r. aHaJlH3I1paHI1Te rrp06I1 ce KJIacI1<pI1I(I1paT KaTO: "fJlI1HeCT 

MC'bK" I1"rrpaXOB rJlI1HeCT MC'bK". 

ITo BpeMe Ha rrpoY'IBaTeJlHOTO COH,IJ,HpaHe e H3I1bJlHeH CTaH.IJ;apTeH rreHeTpaI(HOHeH 

TeCT (SPT). ITOJlY'IeHHTe pe3YJITaTH ca rrpe,IJ,CTaBeHH B Ta6Jl. 18, Ta6JlH'IHO rrpHJlO)KeHI1e .N2 1. 

Nspt 
OTHOCnTeJlHa nJlbTHOCT 'brLJI Ha BbTpemHO 

(%) TpneHe CO) 

67.8 62.9 30.0 

METPOITPOEKT ITPArA A,lJ,- KJTOH CO<t>I151 

"EKOJTOrIDI H rEOJTOrIDI OO,lJ, 

Ta6rr. 18 

MO~yJl Ha o6ma ~e<JlopMau:nSl Eo 
(MPa) 

21.2 
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OEEKT: I10urOTOBKA HA I1HBECTillJ}IOHEH IIPOEKT 3A TPETII METPOPOJJ;I1Mv1EThP HA 
METPOTO B CO<!lH5I "KB KH5I){(EBO - U:PT - EYJI. EOTEBrPALJ:CKO 1lI0CE" 3A 
PEAJIl13AlU15I KA TO THTI "JIEKO METPO" 

llACT: JIH)KEHEPHOrEO.JDKKH H XI1)::{POrEOJIOBKH I1POYtfBAHllif 

B C'bOTBeTCTBHe C nOJIY'leHHTe JIa60paTOpHH pe3YJITaTH 3a CPH3HKO-MeXaHHqHHTe 

nOKa3aTemi H "HOpMlf 3a npOeKTlfpaHe Ha nJIOCKO cpYH.LJ:lfpaHe", 1996 r ., 3a TIJIaCT 9 ca 

onpe.LJ:eJIeHlf CJIe.LJ:HlfTe xapaKTepHCTWl.Hlf (HopMaTlfBHH) CTOHHOCTlf - Ta6JI. 19: 

Ta6JI. 19 

XAPAKTEPHCTH-qHII , IIJIACT 7 CTOllHOCTH 
JlI3'lHCJTHTeJTHO HaTOBapBaHe Ro (MPa) 0.22 
06eMHo Temo 19.5 
MO.I(YJI Ha o6r.u:a .I(eljlopMaI(IDI Eo 21.2 

nlbJT Ha BbTpeuIHo TpHeHe cpo 30.0 

TIJIACT Xl! 8 - Pa3H03'bpHeCTlf I15IC'bIJ,lf, Ha MeCTa C e.LJ:lfHlfqHlf .LJ:pe6ml qaK'bJIlf, cJIa60 

3arJIlfHeHlf, C6lfTlf. YCTaHOBeHlf ca B 14 6p. OT npoKapaHlfTe npoyqBaTeJIHlf COH.I(a)Klf (o6w;o 

25) : 

• B H3TOqHaTa HalpeMHa qaCT OT TpaceTO, He ca YCTaHOBeHH; 

• B rrO,U3eMHaTa qaCT OT TpaceTO - OT km 4+685 .LJ:O km 11+875 ca YCTaHoBeHlf B 

13 OT 14 6p. COH.I(a)l(a, rrOna.I(allJ,lf B T03lf yqaCTbK (He ca YCTaHOBeHlf B COH.LJ:a)l( 

MC20). B'brrpeKlf 3HaqlfTeJIHOTO Clf rrJIOW;HO pa3rrpOCTpaHeHlfe, He ce YCTaHOB5IBa 

3aKOHOMepHOCT B 3aJIO)l(eHlfeTO Ha rrJIaCTa. [opHlfw;eTO ce YCTaHOB5IBa Ha 

.I('bJI60qlfHa OT 2 .8 .I(O 15.3 m, a .LJ:OJIHlfIIJ,eTO OT 4.3.LJ:o 20.8; 

• B 3arra.I(HaTa Hall3eMHa qaCT OT TpaceTO ca .LJ:OCTlfrHaTlf rrOCpe.I(CTBOM COH.LJ:a)l(lf 

MC24 Ha .LJ:'bJI60qlfHa.LJ:O 16.4 m . 

3a oxapaKTeplf3lfpaHe Ha 3'bpHOMeTplfqHlf5I C'bCTaB Ha I15IC'bIJ,lfTe ca lf3rrOJI3BaHlf 

JIa60paTopHlfTe H3CJIe.LJ:BaHlf5I 3a 9 6p. rrpo6lf . C'brJIaCHO E;LJ:C 676/85 r. Te ce KJIacmIllflJ,lfpaT 

KaTO: ".LJ:pe6eH", "cpe.LJ:eH", "e.LJ:'bp" If qaK'bJIeCT I15IC'bK. 

3a rrOJIeBO onpe.LJ:eJI5IHe Ha 5IKOCTHlfTe If .LJ:ecpopMaIJ,lfoHHlf rrOKa3aTeJIlf ca rrpOBe.LJ:eHlf 22 

6p. CTaH.LJ:apTHlf neHeTpaIJ,lfOHHlf TeCTa SPT. B Ta6JIlfIJ,a 20 ca rrpe.LJ:CTaBeHH pe3YJITaTlfTe 3a 

rrOKa3aTeJIlfTe OTHOClfTeJIHa nJI'bTHOCT, 'bfbJI Ha B'bTpellIHO TplfeHe If MO.LJ:YJI Ha o6IIJ,a 

.LJ:ecpopMaIJ,lf5I, nonyqeHlf rrplf o6pa6oTKa Ha .LJ:aHHlfTe OT rreHeTpaIJ,lfOHHlfTe orrlfTlf. 

METPOIIPOEKT I1P Ar A ALJ:- KJIOH CO<DH5I 

"EKOJIOrIDI If rEOJIOrIDI OOL( 
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OEEKT: I10urOTOBKA HA HHBECTillJ}IOHEH IIPOEKT 3A TPETII METPOPO,I:(llIAMETbP HA 
METPOTO B CO<!lH5I "KB KH5I){(EBO - u:rq - EYJI. EOTEBrPALJ:CKO 1lI0CE" 3A 
PEAJIl13AIJ:H5f KATO TIm "JIEKO METPO" 

"4ACT: I1H)JeEHEPHOrEOJI)KKI1I1 XHAPOrEOJIOBKI1 I1POY4BAHI151 

Ta6JI . 20 

OTHOCHTeJIHa nlbJI Ha 8b TpemHO 
Mo,lJ.Y JI Ha o6uxa 

Nspt ,lJ.etllopMalJ,HH Eo 
nJIbTHOCT (%) TpneHe (0) 

(MPa) 

Cpe.LJ:Ha 
47.6 71.2 38.8 25.7 

CTOHHOCT 

B C'bOTBeTCTBHe C rrOJIyqeHlfTe JIa60paTopHlf pe3YJITaTlf, nOJIeBO onpe.I(eJIeHlfTe 

5IKKOCTHO-.LJ:ecpopMalJ,lfoHHlf IlOKa3aTeJIlf If "HOpMlf 3a rrpoeKTlfpaHe Ha IlJIOCKO CPYH.LJ:lfpaHe", 

1996 r., ca onpe.LJ:eJIeHlf CJIe.LJ:HlfTe xapaKTeplfCTlfqHlf (HopMaTlfBHlf). CTOHHOCTlf - Ta6JI. 21: 

Ta6JI.21 

XAP AKTEPIICTlfllHII IIJIACT 8 CTOllHOCTH 
113'lHcJTHTeJIHo HaToBapBaHe Ro (MPa) 0.25 
06eMHo Temo (lcN/m3

) 21.6 

MO.I(YJT Ha o6ma .I(eljlopMaI(IDI Eo 25.7 

nIbJT Ha BbTpeuIHo TpI:IeHe cpo 38.8 

CIIB03EJlEH KOMIIJIE C HA HEOrEHA 
l...--_~.M ___ ~ ___ ~~ _____ ~'= __ ~ ____ ~~_~ __ ~~~_~"""'" 

TIJIACT Xl! 9 - TIpaxoBlf rJIlfHlf, ClfBlf, ClfB03eJIeHlf, TbMHO-ClfB03eJIeHlf.LJ:O MaCJIeHO 

3eJIeHlf. 

YCTaHOBeHlf ca rr04.Tlf lf3WIJIO no TpaceTo Ha TpeTlf MeTpo.LJ:lfaMeTbp. H3KJIlO4.eHlfe 

rrpaB5IT yqaCTbIJ,lfTe: 

• OT km 0.0 .LJ:O km 1+620 (COH.LJ:a)l(lf C HOMepa N!!N!! MC 23, MC24 If MC 25) -

• OT km 13+235 (MC5) .I(O km. 15+ 590 (MC1) - KB .OBqa KYrreJI, K'b.I(eTO .LJ:O 

npoyqBaHaTa .LJ:'bJI60qlfHa - 12.0-15.0 m He ca YCTaHOBeHlf- rpacpIfqHlf nplfJIO)l(eHlf.SI 

N!!N!! 2lf 3. 

3a xapaKTeplf3lfpaHe Ha CPlf3lfqHlfTe rrOKa3aTeJIlf Ha nJIaCTa ca lf3rr0JI3BaHlf pe3YJITanlTe 

OT 56 6p. JIa60paTOpHlf aHaJIH3a Ha rrpo6lf OT rrJIaCTa. B pe3YJITaT Ha H3B'bpllleHlfTe aHaJIlf3lf, 

rJIlfHlfTe OT rrJIaCT 9 MoraT .LJ:a 6'b.LJ:aT nO.I(eJIeHlf Ha .LJ:Be rpynlf: 

METPOIIPOEKT IIPArA ALJ:- KJIOH CO<l>l15I 

"EKOJIOrIDI If rEOJIOrIDI OOA 

24 



OEEKT: I10WOTOBKA HA I1HBECTI1l.U10HEH ITPOEKT 3A TPEill METPOPOL(11AMETbP HA 
METPOTO B CO<t>H5I "KB KH5DKEBO - Dr'Ll - EYJI. EOTEBrPAL(CKO mOCE" 3A 
PEAJIH3AWI5I KA TO THIT "JTEKO METPO" 

~ct: J1H)KEHEPHOrEOJDKKH J1 XI1L(POfEOJIOBKl1 ITPOYl£BAHI151 

IIJ1acT 9a - ITpaxoBH rJIHHH C BHCOKH rpaHHIJ;H Ha rrJIaCHr,{HocT, xapaKTepHH 3a 

THIIH'-IHHTe rrpaxoBH rJIHHH OT .l1.0JIHIDI flIDKeHepHOreOJIQ)KKH KOMrrJIeKC Ha HeoreHa. 

CTpOHTeJIHHTe rrO'lBH OT Ta3H rpy rra ca C ManKa CTerreH Ha yrrn'bTHeHOCT "pdcp" = 1.16 g/cm3, 

HHCKa cpe.l1.Ha CTOHHOCT 3a o6MHaTa IIJI'bTHOCT "Pn" 1.63 g/cm3, KoeTO C'b3.l1.aBa yceru:aHe 3a 

JIeKa IIO'-IBa. KoeqmIJ;HeHTa Ha IIopHTe "e" e IIo-romlM OT 1.0 H .l1.0CTHra .l1.0 MaKCHMaJIHa 

CTOHHOCT 1.50. OTJIH'laBaT ce C MHoro BHCOKO BO.l1.HO c'b.l1.'bp)KaHHe - .l1.0 61.4 %. ITo 

rrOKa3aTeJI Ha KOHCHCTeHIJ;IDI ce KJIacf[(jmLI;HpaT KaTO TB'bp.l1.0IInaCTH'-Imi. 

C'bfJIaCHO .l1.HarpaMaTa Ha Ka3arpaH.l1.e rro rrJIaCTH'-IHOCT, fJIHHHTe OT rrJIaCT 9a rrOrra.l1.aT 

B Y'-IaCThK, KOHTO rH xapaKTepH3Hpa KaTO : "fJIHHH C OpraHH'-IHH oCTaHKH". 

IIJ1acT 9b - rrpaxoBH fJIHHH C'bC cpaBHHTeJIHO BHCOKa cpeAHa CTPOHHOCT 3a 

rrOKa3aTemr "o6eMHa rrJI'bTHOCT" - pn = 1.81 g/cm3, Cpe.l1.HO yrrJI'bTHeHH - "pd" = 1.49 g/cm3, 

cpe.l1.Ha CTOHHOCT Ha KoeqnfIJ;HeHT Ha IIopHTe "e" - rrO-MaJI'bK OT 1.0 H MaKCHMaJIHO BO.l1.HO 

c'b.l1.'bp)KaHHe 34.2 %. 

C'bfJIaCHO .l1.HarpaMaTa Ha Ka3arpaHAe IIO nJIaCTH'-IHOCT, fJIHHHTe OT rrJIaCT 9b nOIIa.l1.aT 

B Y'-IaCThK, KOHTO rfl xapaKTepfl3Hpa KaTO : " fJIHHH 6e3 OpraHH'lHH OCTaHKH, C'bC cpe.l1.Ha H 

BI1COKa nJIaCTH'-IHOCT". 

Pa3JIH'-II15JTa B'bB cilH3H'-IHHTe CBOHCTBa B .l1.BeTe pa3HOBfl.l1.HOCTH Ha rrpaXOBHTe fJIHHH ca 

IIpe.l1.CTaBeHI1 B Ta6JI. 22 

nOKA3ATEJIlI 3A 
<Ill:l3HlJECKl:I CBoficTBA 

06eMHa rrmTHOCT pn, g/cm3 

CneIJ;HCpH'IHa nmTHOCT ps, g/cm3 

06eMHa nn'bTHOCT Ha CKeneTa pd, g/cm J 

KoeIPHIJ;l1eHT Ha nopHTe e 
BO.D:HO C'b.D:'bp)I<aHHe W, % 
[ paHHIJ;a Ha rrpOTH'JaHe WI, % 
fpamru;a Ha H3TO,{BaHe Wp, % 
IToKa3aTen Ha nJIaCTI1,{HOCT Ip, % 
IToKa3aTeJI Ha KOHCHCTeHIJ;l!Ul Ic 
CTeIIeH Ha B0.D:0HaOUIJ;aHe Sr 

METPODPOEKT DPAr A AL(- KJIOH CO<l>l15l 

"EKOJIOrI15I Ii rEOJIOrI15I OOL( 

flJIACT9a 
t!l 

! r; t':l t':l 

~ g ~ ~ 
~ )~ [~ ~ )~ Cl)l 

~ 0 ~ ~ ~ ~ ::E ~ 0.. 
t!l 

l>< 

1,47 1.78 1,63 
2,38 2,68 2,53 
0,95 1,33 1,16 
1,01 1,50 1,20 

27 ... 49 61 ,39 41,32 
51,04 l l(i)l ,55 8tiG5 
32,02 61 ,26 47,45 
18,39 4329 33,60 
O,79 2,03 1,18 
0,56 1,O0 O.,87 

Ta6JI. 22 

flJIACT 9b 
t!l 
:J:i 

t':l t':l ;r 
:J:i f-< ~ ~ :s:: f-< 
t::; u f-< u 
ro 0 :;; ~ 

u 0 

~ )~ :s:: :J:i 
:s:: l:S:: a:r l:S:: 

:J:i 0 u 0 
~ § :s:: f-< @ f-< ::E u ::E U §< 

:>< 

1,76 1,97 1,87 
2,44 2,75 2,62 
1,33 1,67 1,49 
0,56 0,98 0,76 
16,85 34,20 24,14 
40,64 74,69 54,01 
20,12 45,87 30,45 
17,24 39,03 23,56 
0,91 1,81 1,25 
iJ,70 1,00 0,86 
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OEEKT: I10WOTOBKA HA I1HBECTill..U10HEH ITPOEKT 3A TPETII METPOPO,L(HAtvIETbP HA 
METPOTO B CO<f>l151 "KB KH5I)f{EBO - Dr4 - EYJI. EOTEBrPAL(CKO mOCE" 3A 
PEAJI113AUyl51 KA TO T11I1 "JIEKO METPO" 

4ACT: I1H)f{EHEPHOfEOJI)f{Kl1l1 XI1L(POfEOJIOBKI1 I1POY4BAHJ15I 

flOKA3A TEJIH 3A 
<IlH3lfqECKH CBOHCTBA 

3'hPHOMETPHlJEH C'hCT AB 
l{aK'hn, % 
ITlIC'bK, % 
ITpax, % 
fmma, % 

KoeQ.JHIJ;HeHT Ha Pa3H03'hpHeHOCT U 

flJIACT9a 

0,00 0,34 0,02 
0,13 24,40 939 

33,16 71 ,56 54,78 
14,08 60,89 ' 35,Sl 

flJIACT 9b 

0,00 17,42 1,01 
0,00 33,72 9,16 

26,43 79,88 57,58 
13,23 71 ,34 32,26 

3a onpe.l1.emIHe Ha 5IKOCTHHTe nOKa3aTemi B JIa60paTOpHl1 YCJIOBIDI ca npOBe.l1.eHI1 35 6p. 

eAHOnJIOCKOCTHH Cp5I3BaHIDI KOHCOJII1.l1.l1paHO He.l1.peHl1paHO C'bCT05IHl1e. IIoJIyqeHI1 ca 

CJIe.l1.HI1Te xapaKTepl1CTH'lHH CTOHHOCTI1: 

• 

• 

nThJI Ha B'bTpeIIIHO Tpl1eHe <p - 24.7°; 

KOXe3115I C, -54.2 kPa . 

B JIa60paTOpHl1 YCJIOBIDI ca onpe.l1.eJIeHI1 .l1.e<popMaIJ;HoHHI1 xapaKTepl1CTHKH Ha npo611 

OT nnaCT 9. B Ta6JT.23 ca rrpe.l1.CTaBeHI1 OCpe.l1.HeHI1 CTOHHOCTH 3a IIOJIY'-IeHHTe KOMIIpeCl10HHl1 

MO.n.yJIH. 

Ta6JI.23 

BepTHKaJleH TOBap cr [MPa] KOMnpecHolleH MOAYJI M [MPa] 

0.1 6.0 
0.2 10.2 
0.3 12.5 

ITo BpeMe Ha IIpoY'lBaTenHoTo cOH.l1.HpaHe ca fl3II'bJIHemr 2 6p. rreHeTpaU;liOHHI1 OIII1Ta 

(SPT) B nJIaCTOBe 9a H 9b. ITonyl.J.eHHTe nOKa3aTeJIH CJIe.l1. o6pa6oTKa Ha .l1.aHHMTe ca 

IIpeAcTaBeHH B Ta6JT. 24 H Ta6JIfl,{Ho npI1JIO)KeHHe 1. 

METPOITPOEKT nPArA AL(- KJIOH CO<t>l151. 

"EKOJIOrIDI Ii rEOJIODUI OOL( 
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OEEKT: IIOWOTOBKA HA HHBECTI1Ul10HEH IIPOEKT 3A TPETII lv1ETPOPO,ZJ;I1AMEThP HA 
lv1ETPOTO B CO<1>I15I "KB KH5I)KEBO - UP-l - EYJI. EOTEBfPA,[.(CKO 1ll0CE" 3A 
PEAJIl13AWI5I KA TO nm "JIEKO lv1ETPO" 

4ACT: flH)KEHEPHOrEO.JDKKl1 H XH,[.(PorEOJIOBKJIl IIPOY4BAHI15! 

Ta6JT. 24 

IIpoY'IBaTeJIeH 
IIJIaCT Nspt 

,ll;'LJI60'IHHa KOMnpecHoHeH M0iJ.YJI, MOiJ.YJI Ha o6ma 
COHiJ.ajK (m) MPa iJ.elJlopMau.HH MPa 
MC5 9a 26,919 20,25 12,11 26,4 

MC21 9b 37,886 27,25 17,05 37,15 

ITOJTyqeHllTe Pa3JTllKll B ,lJ;e<p0pMaU;lloHHllTe rrOKa3aTemI 3a rrJTaCTOBe 9a H 9b 

C'bOTBeTCTBaT Ha pa3JTmIDITa B'bB <pll3mHHTe CBOHCTBa Ha ,lJ;BeTe Pa3HOBH,lJ;HOCTll Ha 

rrpaXOBHTe rJTllHH, KOllTO He ca YCTaHOBeHll B JTa60paTopHH YCJTOBll5I. B Ta3H Bp'b3Ka B 

CJTe,lJ;Barn;aTa <pa3a Ha rrpoeKTHpaHe, rrperrOp'bqBaMe ,lJ;a 6'b,lJ;aT rrpe,lJ;BH,lJ;eHH rrO-rOJT5IM rrOJTeBH 

orrHTH " in sito" . 

B C'bOTBeTCTBHe C rrOJIYQeHllTe JIa60paTopHH pe3YJITanr 3a <pH3HKo-MeXaHll':lHllTe 

rrOKa3aTeJIll II "HOPMll 3a rrpoeKTHpaHe Ha rrJIOCKO <pYH,lJ;HpaHe", 1996 r., 3a ITJIaCT 9 ca 

orrpe,lJ;eJIemI CJIe,lJ;HHTe xapaKTepHcTmHH (HopMaTHBHH) CTOHHOCTH - Ta6JT. 25: 

Ta6JI.25 

XAPAKTEPHCTH"lIHH 
IIJIACT 9 

CTOHHOCTH . 

}13QHCJIHTeJIHO HaToBapBaHe Ro (MPa) 0.28 

06eMHo Terno 18.0 

KOMrrpecHoHeH Mo,n:yn, MPa 10.2 

Mo,n:yn Ha o6rn:a ,n:ecpopMaUHlI Eo 20.4 

Koxe3H5I C (lcPa) ) 54.2 

broJI Ha B'bTpemHO TpHeHe <po 24.7 

He,n:peHHpaHa KOXe3H5I Cu (kPa) 290.0 

IIJIACT Xl! 10 - IIec'h'lJIHBH H npaxoBO- neC'h'lJIHBH mHHH, CHBH 

YCTaHOBeHH ca C rrpoyqBaTeJIHH COH,lJ;a)l(H NQN~ 7, 8, 9, 10, 13, 14, 18, 19, 20, 21 Ha 

,lJ;'bJI60':lllHa rro,lJ; 12.0 m, C H3KJTlOqeHlle Ha COH,lJ;a)l( MC 20 K'b,lJ;eTO ce YCTaHoB5IBaT B 6JIll30CT 

,lJ;0 rrOB'bpXHOCTTa Ha TepeHa. 

Y':IaCTbKa, B KOHTO ca YCTaHoBeHH e OT km 5+075 ,lJ;0 km 12+405 H rrorra,lJ;a H351JIO B 

30HaTa Ha TYHeJTHO cTpoHTerrcTBo -- rpa<pll'iHH rrpHJTO)l(eHH5I NQNQ 2 H 3. 

3a xapaKTepH3HpaHe Ha rrJTaCTa ca ll3rr0JI3BaHH pe3YJITaTHTe OT 29 6p. rra60paTOpHH 

aHaJlIBa Ha rrp06H OT rrJIaCTa. B pe3YJTTaT Ha H3B'bplIIeHHTe aHarrH3H ca orrpe,lJ;eJIeHH, 

MHHHMaJIHaTa, MaKCHMaJIHaTa, Cpe,lJ;HaTa CTOHHOCT Ha OCHOBHHTe rrOKa3aTerrH, 

METPOIIPOEKT TIPArA AJJ:- KJIOH CO<lJIUI 

"EKOJIOf'IDI Ii rEOJIOf'IDI 00,[.( 
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OEEKT: IIOWOTOBKA HA HHBECTMIJ;I10HEH IIPOEKT 3A TPETII lv1ETPOPO,lll1AMEThP HA 
METPOTO B CO<1>H51 "KB KH5DKEBO - urq - EYJI. EOTEBfPA,[.(CKO UlOCE" 3A 
PEAJIl13AlJ,lif5I KA TO nm "JIEKO METPO" 

LJ.ACT: HH)KEHEPHOrEOJI)KKH Yl XYl,L(POrEOJIOBKH IIPOYLJBAHJif5I 

xapaKTepH3Hparn;H <pH3W.JHme CBoHcTBa Ha HH)KeHepHOreOJT.Q)l(KaTa Pa3HOBH,lJ;HOCT, KaTO ca 

orrpe,lJ;eJTeHH H Cpe,lJ;HOKBa,lJ;paU-f':lHOTO OTKJTOHeHHe H Koe<pHD;HeHTbT Ha BapHa[(IDI. ,n:aHHHTe 

ca rrpe,lJ;CTaBeHH B Ta6JT. 26. 

Ta6JT. 26 

. 
eo:! ... = ~ b eo:!~ 

eo:! eo:! :r 0 0 = = = ... = ... := l~ = ~ ... ~ 

~ ~ ~ ~ t 0 o :r i :=> 
eo:! 0 eo:! 0 = := ~ ~ 

IIOKA3ATEJIH 3A <J)H3H"lIECKH ~ := :,:0. = == F- ~ ... ~ := ~ Q.~ ~ eo:! = =- = CBOHCTBA := ,:= := ,:= ~ ,-., = 0 
~ 0 ... eo:! 

Q.Q.o := =-
~ t 

:c ... :c = U ~ ~ .g.eo:! 
eo:! ~ 

eo:! 5- = :c ~ := 
~ :c ~ o Q. 

Q.Q. ~ ~ eo:! ~ 
~'-' 

06eMHa rrJT'bTHOCT pn, g/cm3 1,81 2,04 1,91 0,056 2,9 

Crreumpwma IIJI'bTHOCT ps, g/cm3 2,53 2,76 2,66 0,045 1,7 

06eMHa rrJIOTHOCT Ha CKeJTeTa pd,g/cm3 1,37 1,77 1,57 0,096 6,1 

KoeqnnJ;I-l'eHT Ha rroplITe e 0,47 0,94 0,70 0,107 15,2 

BOiJ.HO C'b,lJ;'bp)KaHHe W, % 13,01 31,69 22,07 4,668 21,2 

fpaHl1ua Ha npOTwmHe WI, % 24,78 52,46 41,75 6,771 16,2 

fpaHHua Ha H3TOQBaHe W p, % 15,53 39,08 28,52 6,277 22,0 

I1oKa3aTen Ha rrnaCnI"mOCT Ip, % 8,40 16,75 13,23 2,326 17,6 

I1oKa3aTen Ha KOHCHCTeHUIDI Ic 0,54 2,53 1,50 0,458 30,6 

CTerreH Ha Bo,n:OHaCHII(aHe Sr 0,67 0,97 0,83 0,081 9,7 

B'b3 OCHOBa Ha H3B'bplIIeHme JIa60paTopHH aHaJIH3H MoraT ,lJ;a ce HarrpaB5IT CJTe,lJ;HHTe 

3aKJTlOQeHIDI 3a rrO-Ba)l(HllTe <Pll3llqHH rrOKa3aTeJIH, xapaKTepH3Hparn;ll 11JIaCTa: 

• C'bmaCHO E,n:C 676/85 r. H3CJIe,lJ;BaHHTe rrp06ll ce KJTacH<pHU;llpaT KaTO: 

"rrpXOBa rreC'bqJUIBa" II "rreC'bqJIHBa" rJIHHa; 

• ITo rrOKa3aTeJI Ic, mCJTe,lJ;BaHllTe rrp06H ce KJIacm)mU;HpaT B Cpe,lJ;HOrrJTaCTH':IHa 

• ITo CTerreH Ha BO,lJ;OHaCllrn;aHe Sr, rrp06me ce xapaKTepH3HpaT KaTO "BJIa)l(HH " 

H "MHoro BJIa)l(HH"; 

• ITo rrOKa3aTeJI Ha yrrJI'bTHeHOCT (06eMHa rrJI'bTHOCT Ha CKeJIeTa), H3Crre,lJ;BaHHTe 

rrp06H rrpe06JIa,lJ;aBarn;0 ce OTHaC5IT K'bM Cpe,lJ;HO yrrJTbTHeHHTe. 

C'brJTaCHO ,lJ;HarpaMaTa Ha Ka3arpaH,lJ;e rro rrrraCTmHOCT, fJIHHllTe OT rrJIaCT 9a rrOrra,lJ;aT 

B YQaCTbK, KOHTO rH xapaKTepH3Hpa KaTO: "rJIHHH C opraHmHH OCTaHKH". 

lv1ETPonpOEKT ITPArA A,[.(- KJIOH CO<1>IUI 

"EKOJIOrIDI Ii rEOJIOrIDI 00,[.( 
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OEEKT: ITOWOTOBKA HA HHBECTl1IU10HEH ITPOEKT 3A TPETII METPOPO):(liIAMEThP HA 
METPOTO B CO<bI15J "KB KH5J)l{EBO - ur1.1 - EYJI. EOTEBrPA,LJ:CKO lllOCE" 3A 
PEAJII13Auyr5J KA TO rnrr ,,11EKO METPO" 

lJACT-:- IDDKEHEPHOfEOIDKKl111 XIIf,LJ:POfEOJIOBKI1 ITPOY1.JBAH115J. 

3a Onpe,IJ;emIHe Ha HKOCTHHTe rrOKa3aTeJIH B JIa60paTOpHH YCJIOBH5I ca npoBe,neHH 20 6p. 

e,nHOnJIOCKOCTHH Cp5l.3BaHM B YCJIOBIDl Ha KOHCOJIH,nHpaHo He,npeHl1paHO C'bCT05l.HHe Ha 

nOqBeHl1Te o6pa3JJ;H. ITOJIyqeHH ca CJIe,nHl-ne xapaKTepHCTl1qHl1 (HopManiBHH) CTOHHOCTl1: 

• 

• 

OrbJI Ha B'bTpeUlHO TpHeHe cp - 33.2°; 

Koxe3M C, - 43.3 kPa . 

3a onpe,neJIHHe Ha ,ne<popMaJJ;HOHHHTe xapaKTepHcTHKH Ha nJIaCTa ca H3CJIe,nBaHH 18 

6p. rrpo6H. B Ta6JI. 27 ca rrpe,ncTaBeHl1 ocpe,nHeHH CTOHHOCTH 3a rrOJIyqeHHTe KOMrrpecHoHHH 

MO,nYJIH. 

Ta6JI.27 

BepTHKaJIeH TOBap (j [MFa] KOMnpecHoHeH MO~JI M [MPa] 

0 .1 5.5 
0.2 10.0 

0 .3 13.3 

ITo BpeMe Ha rrpoyqBaTeJIHOTO COH,nHpaHe ca H3rrbJIHeHH 3 6p. rreHeTpaJJ;HoHHH orrHTa 

(SPT). ITOJIyqeHHTe rrOKa3aTeJIl1 CJIe,n o6pa6oTKa Ha ,naHHHTe ca rrpe,ncTaBeHH B Ta6JI. 28 11 

Ta6JIHqHO rrpHJIo)KeHHe N2 1. 

Ta6JI.28 

IIpoyq~aTeJIeH ,L(bJI6oQHHa He,n:peHHpaHa KOMnpecHoHeH 
MOil:YJI Ha o6w:a 

COHil:a* 
Nspt 

(m) CTOHHOCT Cu kPa MO)J;YJI,MPa 
)J;ecllOpMaO:HH, 

MPa 

MC 12 78,763 16,05 242,62 35,44 77,24 

MC 12 87,736 17,45 260,56 39,48 86,04 

MC 13 29,9 1 9,55 110,03 13 ,46 29,33 

Cpe,IJ;Ha CTOHHOCT 204,40 29,46 64,20 

B CbOTBeTCTBHe C TTonyqeHHTe JIa60paTOpHH pe3YJITaTl1 3a <PH3HKo-MexaH~HHTe 

nOKa3aTeJIH H "HOpMH 3a rrpoeKTHpaHe Ha TTJIOCKO <pYH.Il:lfpaHe", 1996 r., 3a ITJIaCT 9 ca 

orrpe,neJIeHH CJIe,nHHTe xapaKTepHCTHQHH (HopMaTl1BHH) CTOHHOCTH - Ta6JI . 29: 

METPOITPOEKT ITPAfA AA- KJIOH CO!l>l15J 

"EKOJIOnrn Ii fEOJIOfIDI OO,LJ: 
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OEEKT: ITOWOTOBKA HA HHBECTl1IU10HEH TIPOEKT 3A TPETII METPOPO,UHAMETbP HA 
METPOTO B CO<bH5J "KB KH5DKEBO - urq - EYJI. EOTEBrPA,LJ:CKO lllOCE" 3A 
PEAJIH3AUJ15f KATO THIT "JIEKO METPO" 

l.IACT: I1H)KEHEPHOfEOJI)l{KI1 H XHWOfE0110BKI1 ITPOYlJSAHI15f 

Ta6JI.29 

XAPAKTEPIICTWIHH 
IIJIACT 10 

CTOHHOCTH 

l-13qHCJIHTeJIHO HaToBapBaHe Ro (MPa) 0.22 

06eMHo Temo (kN/m3
) 19.1 

KOMITpeCHOHeH MO,n:yJI, MPa 10.0 

MO.D;yJI Ha o6II(a ,n:ecpopMaQHH Eo 20.0 

Koxe3IDI C (kPa) ) 43.3 

bf'bJI Ha BbTpelliHo TpHeHe <po 33.2 

He,n:epeHHpaHa KOXe3H5I Cu (kPa) 204 

IIJIACT Xl! 11 - DIHHecTH H npaxoBH mHHeCTH nHCbD;H 

YCTaHOBeHH ca C rrpoyqBaTeJIHH COH,na)KH .M~N2 7, 12, 16, 19, 20 H 22 Ha ,IJ;bJI6oQl1Ha 

rro,n 13.0 m. HMaT OrpaHHQeHO pa3rrpOCTpaHeHHe IlO,n <popMaTa Ha JIeII(H H HeH3,nbp)KaHH B 

IlJIaH rrpOCJIOHKH. 

YQaCTbKa, B KOHTO ca YCTaHOBeHH TTOTTa,IJ;a B 30HaTa Ha TYHeJIHO CTpOHTeJICTBO -

rpa<pW-lHH rrpHJIO)KeHH5I. N2N2 2 H 3 . 

3a xapaKTepH3HpaHe Ha rrJIaCTa ca H3TTOJI3BaHH pe3YJITaTHTe OT 6 6p . Ilpo6H. B pe3YJITaT 

Ha H3B'bprneHHTe aHaJIH3H ca orrpe,neJIeHH, MHHHMaJIHaTa, MaKCHMaJIHaTa H cpe,nHaTa 

CTOHHOCT Ha OCHOBHHTe rrOKa3aTeJIH, xapaKTepH3HpaII(H <pH3flqHHTe CBOHCTBa Ha 

HH)KeHepHOreOJIO)KKaTa Pa3HOBH,nHOCT, KaTO ca OIlpe,neJIeHH H Cpe,IJ;HOKBa,npaTHQHOTO 

OTKJIOHeHl1e H Koe<pHJJ;HeHThT Ha BapHaL(H5I.. ,n:aHHHTe ca rrpe,IJ;cTaBeHH B Ta6JI. 30. 

II 0 KA3 A TEJIH 3A 4> I:I3INECKU 
CBOHCTBA 

06eMHa TTJI'bTHOCT pn, g/cm3 

CrreQHqm'IHa ITJIbTHOCT ps, g/cm3 

06eMHa IlJIbTHOCT Ha CKeJIeTa pd, g/cm3 

KoeqmU;HeHT Ha nopHTe e 

BO,n:HO Cb.lJ:'bp)KaHHe W, % 

METPOITPOEKT ITPAfA A,LJ:- KJIOH CO<l>I1JI 

"EKOJIOfI1JI Ii fEOJIOfIDI OO,LJ: 

ell 

== !o-
~ ~ 
ell Q 

~ = == )= = Q 

~ t; 

1,79 

2,66 

1,44 

0,55 

14,57 

ell = ~ r-o 
~ 

ell Q 
~. = 
== ,= ~ Q 
~. r-o 
ell ~ 

~ 

1,99 

2,72 

1,71 

0,89 

27,41 

Ta6JI. 30 

ell t; 
;~ = Q Q b e: = = ~ r-o' ~ "" )== Q b" 

== => t; Q 

== !0- S: == = ~ ~ 

r-o ~ = 0:: Q.,~ ~ ell = =- = ~ .-- Q.,~Q == =-r-o ell 
~ = U ell ~ -e-ell 
ell ~ ~ = 
Q.,~ ~ ~ Q Q., 
ell c.. ~ ~ 
~~ 

1,88 0,705 37,5 

2,68 0,018 0,7 

1,57 0,595 37,9 

0,72 0,293 40,9 

19,59 4,700 24,0 
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OEEKT: I10WOTOBKA HA MHBECTI1L(I10HEH IIPOEKT 3A TPETII METPOPO,Il;I1AMEThP HA 
METPOTO B CO<I>liT5I "KB KH5DKEBO - u;rLf - EYJT. EOTEBfPAL(CKO llJOCE" 3A 
PEAJTliT3AI.J;Vf51 KA TO TMIl "JTEKO METPO" 

LfAL:T: HIDKEHEPHOfEO.JDKK.l1 M XML(POfEOJTOBKH TIPOYtIBAHl15I 

eo: '"' :: c.J 
b ~~ eo: eo: ::r Q Q 

:: t; 
:: 

'"' 
:: :: :: ~ ~> e: e: c.J '"' ):: Q ::r :: 

IIOKA3ATEJIH 3A cJ) 1I3IIQECKH eo: Q eo: Q c.J Q = ::: = ~ ~ 

~ :: ~ :: :: '"' ~~ ~ S ~ CBOHCTBA :: ):: :: )::: Q;c.J = c.J Q ~ ,-.. Q;Q; Q :: =-:: Q 
::c '"' '"' eo: U ~ e: -e-eo: :: '"' ::c = ~ c.J 
eo: c.J eo: t:f ~ 

~ ~ ::: 
~ Q;~ ::c '"' Q Q; 

eo: Q; Q ~ ~ 
X~ 

fpamm;a Ha rrpOTHqaHe Wl, % 21,70 34,66 26,47 4,634 17,5 

fpaHHI:(a Ha H3TOl.IBaHe WPl % 15,31 28,29 21,13 4,613 21,8 

IToKa3aTeJI Ha rrJIaCTH'IHOCT Ip, % 3,43 6,60 5,34 1,224 22,9 

IToKa3aTeJI Ha KOHCHCTeHI.J;HH Ic 0,75 1,87 1,3 t 0,335 25,6 

CTerreH Ha BOL(OHaCMII(aHe Sr 0,60 0,90 0,75 0,293 39,2 

Bb3 OCHOBa Ha H3BbplIIeHHTe JIa60paTopHH aHaJIH3H MoraT ~a ce HanpaB5IT cne~HHTe 

3aKJIlOQeHH5I 3a nO- BmKHHTe ~H3Hl.J.HH nOKa3aTeJIH, xapaKTepH3HpaIll,H nJIaCTa: 

• CbrnaCHO E,UC 676/85 r . H3CJIeABaHHTe rrpo6H ce KnaCH~H~HpaT KaTO: 

"rJIHHeCT II5ICbK" H "rrpaXOB rJIHHeCT II5ICbK"; 

• ITo rrOKa3aTen Ic, H3cne~BaHHTe rrp06H ce KJIaCH~HlI,HpaT B cpe~HonnaCTHl.J.Ha 

H TBbP~OrrJIaCTl.J.HHa KOHCHCTeH~H5I; 

• 110 CTerreH Ha BO~OHaCHIlI,aHe Sr, rrp06HTe ce xapaKTepH3HpaT KaTO "BJIa)I(HH " 

H "MHoro BJIa)KHH"; 

• 110 rrOKa3aTen Ha YIIJIbTHeHOcT (o6eMHa rrJIbTHOCT Ha CKeJIeTa), H3CJIe~BaHHTe 

rrp06H IIpe06JIa~aBaIll,O ce OTHaC5IT KbM cpe~HO YIIJIbTHeHHTe. 

OT aHaJIH3a Ha 3bpHOMeTpHqHWI CbCTaB Ha n5ICb~HTe e BH~HO, qe Te3H n pHBbp3aHH 

KbM rOpHH5I, :>KbJITOKHB KOMrrJIeKC Ha nJIHO~eHa ca no r py603bpHecTH H Pa3H03bpHecTH, B 

cpaBHeHHe C Te3H OT AOnHH5I KOMrrJIeKC . B Ta3H Bpb3Ka e CJIe~BaIll,H5lT eTarr Ha rrpoeKTHpaHe e 

He06xo~HMO ~a 6b~e H3cne~BaHa CKJIOHHOCTTa Ha paBH03bpHecTHTe H BO~OHaCHTeHH II5ICb~H 

KbM BTel.J.HaB5IHe IIO~ Bb3~eHcTBHe Ha ~HHaMHl.J.HHHH TOBapH. . 
3a orrpe~eJI5IHe Ha 5fKOCTHHTe rrOKa3aTenH B na60paTopHH ycnOBH5f ca npoBe~eHH 2 6p. 

e~HorrnOCKOCTHH Cp5I3BaHH5I B YCJIOBH5I Ha KOHconH~HpaHo He~peHHpaHo CbCT05IHHe Ha 

rrOl.J.BeHHTe 06Pa3l1,H. ITonYQeHH ca cne~HHTe xapaKTepHcTw-IHH (HopMaTHBHH) CTOHHOCTH: 

• brnn Ha BbTpelIIHo TpHeHe q> - 34 .3°; 

• KOXe3H5I C, - 33.6 kPa. 
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OEEKT: I10WOTOBKA HA HHBECTI1L(I10HEH IIPOEKT 3A TPETII METPOPO,Il;I1AMEThP HA 
METPOTO B CO<I>M5I "KB KH5DKEBO - u;rLf - EYJT. EOTEBrPAL(CKO llJOCE" 3A 
PEAJTliT3ALI;I15I KATO THI1 "JTEKO METPO" 

LfACT: I1H)KEHEPHOfEOJT)KKliT H XMWOfEOJTOBKliT I1POYLfBAHM5I 

3a onpe~enHHe Ha ~e~OpMa~HOHHHTe XapaKTepHCTHKH Ha nnaCTa e H3cne~BaHa 

np06a C na60paTOpeH HOMep 5079 . B Ta6n.31 ca npe~cTaBeHH ocpe~HeHH CTOHHOCTH 3a 

nonYl.J.emne KOMnpecHoHHH Mo~ynH. 

Ta6n.31 

BepTHKaJIeH TOBap cr [MPal KOMnpecHoHeH MOLl,YJI M [MPa] 

0.1 7.4 
0.2 12.2 
0.3 16.8 

B CbOTBeTCTBHe C rrOJIyqeHHTe na60paTOpHH pe3ynTaTH 3a ~H3HKo-MeXaHHl.J.HHTe 

nOKa3aTeJIH H "HOPMH 3a rrpoeKTHpaHe Ha rrJIOCKO ~y~HpaHe", 1996 r ., 3a ITJIaCT 11 ca 

onpeAeJIeHH CJIe~HHTe xapaKTepHCTHl.J.HH (HopMaTHBHH) CTOHHOCTH - Ta6n. 32. 

Ta6JI . 32 

XAPAKTEPIICTIfqHII IIJIACT 11 CTOHHOCTII 
113'1MCJIMTeJIHO HaTOBapBaHe Ro (MPa) 0.22 

06eMHo Temo (kN/m3
) 18.8 

MOL(YJI Ha o6II(a L(etPopMan:HH Eo 25.0 

Of'bJI Ha BbTpellIHO TpHeHe <po 30.0 

IIJIACT Xl! 12 - ,[(pe6Ho ~o cpe~H03bPHecTH II5ICb~H, Ha MeCTa C e~HHHl.J.HH ~pe6HH 

l.J.aKbnH, cJIa60 3arnHHeHH, C6HTH. YCTaHoBeHH ca B 15 6p. OT rrpOKapaHHTe rrpoYl.J.BaTeJIHH 

COH~a)KH (06Il1,o 25): 

• B H3TOl.J.HaTa Ha~3eMHa qaCT OT TpaceTo - YCTaHOBeHH ca C rrpoyqBaTeneH 

COH~a)K MC 7Ha ~bJI60l.J.HHa 19.0 m; 

• B nOJl3eMHaTa l.J.aCT OT TpaceTo - OT km 4+685 ~o km 11 +875 ca YCTaHOBeHH B 

13 OT 14 6p. CO~a:>Ka, IIorra~aIll,H B T03H Yl.J.aCTbK (He ca YCTaHOBeHH B CO~a:>K 

MC17). rOpHHIlI,eTO Ha IInaCTa 3amra Ha ~bn60l.J.HHa rro~ 13 .0 m; 

• B 3arra~HaTa Ha~3eMHa qaCT OT TpaceTo ca ~OCTHrHaTH nocpe~cTBoM COH~mKH 

MC24 Ha ~bn60qHHa 19.0 m. 
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OEEKT: IIOWOTOBKA HA I1HBECTHI.J;liIOHEH IlPOEKT 3A TPETI1 METPOPO,n;HAMEThP HA 
METPOTO B COcJ)115J "KB KH5I)KEBO - r.p-q - EYll. EOTEBrPALl:CKO llJOCE" 3A 
PEAJII13Auym KA TO nm "JIEKO METPO" 

~CT: ~ 11IDKEHEPHOfE0JI)KKI1 11 XI1Ll:POrEOJIOBK11 IIPOYlIBAH1151 

3a oxapaKTepH3HpaHe Ha 3'bpHOMeTpWIHH5I C'bCTaB Ha mrc'blJ,lITe ca H3TI0JI3BaHH 

rra60paTopHHTe H3crre)J,BaHH5I 3a 166 6p . npo6H. C'brIIaCHO E,L(C 676/ 85 r . Te ce 

KJIaCmpHlJ,HpaT KaTO: ,,)J,pe6eH" H "cpe)J,eH" I15ICbK. 

3a TIOrreBO onpe)J,eJI5lHe Ha 5IKOCTHlITe H )J,ecpopMalJ,HOHHH TIOKa3aTerrH ca TIpOBe)J,eHH 27 

6p. cTaH)J,apTHH neHeTpalJ,HOHHH TeCTa SPT. B Ta6rr .33 ca npe)J,cTaBeHH pe3ymaTHTe 3a 

TIOKa3aTeITHTe OTHOCHTerrHa nJI'bTHOCT, 'bmIT Ha B'bTpeIIIHO TpHeHe H MO)J,YIT Ha 06lI(a 

)J,ecpopMalJ,H5I, TIonyqeHH npH 06pa60TKa Ha )J,aHHHTe OT neHeTpalJ,HOHHHTe onHTH. 

Ta6rr . 33 

Nspt 'broJl Ha B'bTpeUIHO TpHeHe (0) MO)J.ylI Ha o6IIIa .lIe«jJopManH51 

Eo (MPa) 

Cpe.lIHa 
61.8 39.1 27.7 

CTOHHOCT 

B C'bOTBeTCTBHe C norryqeHHTe rra60paTopHH pe3YJITaTH, nOJIeBO oTIpe)J,erreHHTe 

5lKKOCTHo- )J,ecpopMal(HOHHH rrOKa3aTerrH H "HOPMH 3a rrpOeKTHpaHe Ha TIJIOCKO CPYH)J,HpaHe", 

1996 r. , ca orrpe,n;eJIeHH crre)J,HHTe xapaKTepHCTWIHH (HopMaTHBHH) CTOHHOCTH - Ta6IT . 34 : 

Ta6JI. 34 

XAP AKTEPHCTllqHH " 
CTOHHOCTH 

ITJIACT 12 

113LIMClIHTelIHo HaTOBapBaHe Ro (MPa) 0.25 
06eMHo Terno (kN/m3

) 22.0 

MO)J.yJl Ha o6IIIa .lIecl)QpManrf51 Eo 27.7 

'broJl Ha BbTp emHo TpHeHe cpo 39.1 

6 XlI,ll;POrEOJIO)J(KJI YCJIOB1I5I 

6.1 PerHOHaJ1HH XH,LJ;pOre0J10~KH YCJ10BHH 

ITO)J,3eMHHTe BO)J,H OT TepHTOpH.51Ta Ha pa3rne:>K)J,aHe ca aKyMYITHpaHH OCHOBHO B 

HeCTIOeHH ce)J,HMeHTH C KBaTepHepHa H rrJIHOlJ,eHCKa B'b3paCT HMalI(H C'bOTBeTHO CKJIOHOB 

(nporrYBHarreH), peLIeH (arryBHarreH) H e3epHO-6JIaTeH reHe3HC. 
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OEEKT: IIOnrOTOBKA HA HHBECTHI.J;liIOHEH IlPOEKT 3A TPETII tvtETPOPOLUIAMEThP HA 
METPOTO B CO<l>1151. "KB KH5DKEBO - r.p-q - EYll. EOTEBrPALl:CKO mOCE" 3A 
PEAJ1I13Auyr5f KA TO TI1II "JIEKO METPO" 

lIACT: 11IDKEHEPHOfEOll)KKH 11 Xl1,lJ;POfEOllOBKJ1 ITPOYlJBAHIDI 

ITOpa.lUi pa3Crr05IBaHeTO My OT rIIHHeCTH TIPOCITOHKH H pa3ITWmaTa XH)J,paBITWIHa 

CB'bp3aHOCT Ha I15IC'b'fHHTe nrraCTOBe, B perHOHarreH aCTIeKT, OT XH)J,poreorrQ)KKa rrre)J,Ha TO'fKa 

BO)J,OHaCHTeHHTe TIrrHOlJ,eHCKH MaTep HarrH npe)J,CTaBrr51BaT HeXOMoreHeH H aHH30TponeH 

BO)J,OHoceH KOMTIrreKC, KaTO no xapaKTep BO)J,HTe ca HeHanopHH )J,O HanopHH. IIopa)J,H 

HeH3)J,'bp)J(aHHTe BO)J,OYTIOPH Me)J()J,Y OT)J,eITHHTe BO)J,OHOCHH TIrraCTOBe, MO)J(e )J,a ce rrpHeMe, qe 

Te 06pa3YBaT o6lI( BO)J,OHoceH XOPH30HT, qH5ITO )J,e6errHHa BapHpa OT 5-10 m )J,O 250- 300 m. B 

MHoro yqaCTblJ,H K'b)J,eTO e xH)J,paBrrH'feCKH CB'bp3aH C KBaTepHepHHTe ce)J,HMeHTH TOH ce 

pa3rIIe)I(,ll,a 06lI(0 C T51X H ce 03Ha'faBa KaTO KBaTepHep- HeoreHcKH BO)J,OHoceH XOpH30HT. 

KoecpHlJ,HeHTbT Ha cpl-IJITpalJ,H5I Ha nrrHOlJ,eHCKHTe MaTepHaJIH BapHpa OT 0.1 mid )J,O 

Ha)J, 20 mid. BO)J,orrpoBo)J,HMocTHTe ca OT 40-50 m2/d )J,O Ha)J, 350 m2/d, KaTO 3a H3TOqHaTa 

qaCT Ha CocpHHcKaTa KOTrrOBHHa rrpe06JIa)J,aBalI(HTe CTOHHOCTH ca 200- 400 m2/d, 3a 

rpa)J,cKaTa qaCT - cpe)J,Ho OKOJIO 150 m2/d, a 3a 3arra)J,HaTa 'faCT - 100-200 m2/d. 

6.1.1 <l>opMHpaHe Ha XH,LJ;pOre0J10~KHTe CTpyK'ryPH B XO,LJ;a Ha Ce,LJ;HMeHTHOTO pa3BHTHe 

Ha CoclmHcKHH 6aceHH 

Ce)J,HMeHTalJ,HOHHHTe rrpOlJ,eCH rrpe3 He030iicKIDI nepHo)J, OT pa3BHTHeTo Ha 

CoqmHCKH5I 6aceHH ca 6HJIH MO)J,errHpaHH OCHOBHO OT TeKTOHCKHTe )J,BH)J(eHIDI H 

aKj'MyrraTHBHaTa )J,eHHocT Ha peLIHH H e3epHH BO)J,H. BTOpHLIeH cpaKTop 3a 

ce)J,HMeHTalJ,HOHHHTe rrpolJ,eCH e 6HIT KJIHMaTa. 

OcpopM5IHeTO Ha COCPHHCKH5I 6aceHH 3aTIOLIBa TIpe3 rOpHH51 MHOlJ,eH, Bep051THO B 

HaqarrOTO Ha MeOTa, C nOHH)J(aBaHeTO Ha cpe)J,HaTa H ceBepHaTa LIaCTH OT 6aceHHa, 

oTrOBap51lI(H Ha HaH-)J,'bJI60KHTe LIaCTH Ha cer aIIIHIDI rpa6eH (KaMeHoB, KOIOM)J,)J(HeBa, 1983). 

B Kpa51 Ha TIOHTa H B HaLIarrOTO Ha )J,aKa 6aCeHH'bT ce e 3amITHHrr H e 3anOLIHaITO 

H3TIrrHTH51BaHeTO MY. E3epHlITe YCJIOBH51 nOCTeneHHO ca ce TIpOMeHHITH B e3epHo- 6rraTHH. 

ITpe3 T03H rrepHo)J, ca ce OTrrO:>KHJIH B'brrrHlI(aTa Ha HOBHXaHCKH.51 LIITeH Ha 

JIo3eHelJ,KaTa CBHTa. TOH npe)J,cTaBJI5lBa pe)J,YBaHe Ha BbrIIHlI(HH H rrrHHeCTO-neC'bLIrrHBH 

nJIaCTOBe - CKarrH C HliCKa BO)J,onpOHHlJ,aeMOCT OT xH)J,poreOJIo)KKa rrre)J,Ha TOqKa. 

IIoHmI<aBaHeTo Ha 6aceHHa, oc06eHo Ha cpe)J,HHTe H H3TOLIHHTe MY LIaCTH, e 

npo)J,'bJI:>KHJIO H npe3 nm1OlJ,eHa. PeLIHaTa CHCTeMa ce e pa3BHITa aKTHBHO, npH KoeTO ca ce 

HaTpyrrBarrH MOlI(HHTe npe)J,HMHO anyBHarrHH ce)J,HMeHTH Ha Jl03eHelJ,KaTa CBHTa. 
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OEEKT: rrOnrOTOBKA HA l1HBECTI1I.l;I10HEH I1POEKT 3A TPETII METPOPO,lll1ANIETbP HA 
METPOTO B CO<f.lH5I "KB KH5I)[(EBO - [(1ll - .EYJT. EOTEBfPA,LJ:CKO mOCE" 3A 
PEAJIH3AIJ;H5I KA TO nm "JIEKO METPO" 

YACT: ~ HWKEHEPHOfEOJI)[(KH 11 XH,n:POfEOJIOBKH I1POyqBAHH5I 

5JHeBa rrpe)J;TTOnara, qe e C'bw;ecTBYBana ,n:06pe p33BHTa peqHa Mpe:>Ka, rro,n:06Ha Ha 

cbBpeMeHHaTa, rrpl1 KO~TO peKH ca HaBnH3anl1 OT BCW:l.KI1 CTpaHI1 B 6aceHHa, KaTO B 

OKpaHHI1Te qaCTI1 ca 6I1nI1 OT TI1rra Ha pa3KJ1a~lll,I1 ce peqHI1 Pycna, a B I..J,eHTpanHI1Te 

rrOCTerreHHO ca 3a6aB~nI1 CKopocTTa CI1 I1 ca rrpeMl1HaBanI1 B MeaH,n:pI1paW;l1. MHOro Bepo~THo 

e I1 rrpe,n:rronO:>KeHI1eTO Ha KOIOM,n::>Kl1eBa (1983), qe Bo,n:I1Te ca ce I13Tl1'1anI1, KaKTO I1 ,n:Hec Ha 

ceBep, rro TeqeHI1eTO Ha p. I1CK'bp. Te3I1 rrorpe6aHI1 peqHI1 TepaCI1 ca I1 OCHOBHI1Te 

Bo,n:orrpOBo,n:~W;l1 30HI1 B T~nOTO Ha rrnHou.eHCK~ BO,ll,OHOCeH KOMrrneKC. 

fIOThBaHeTO Ha ueHTpanHHTe H IOrOH3TOqHI1 qaCTH Ha 6aceMHa e rrpO,ll,bJ1)Kl1nO H rrpe3 

,n:aKa, oco6eHo aKTHBHO B paMoHa rro peKHTe I1CK'bP H JIecHoBcKa. TYK TO ce e KOMrreHcHpano 

OT YCHneHa aKYMynau.mI. Te3H ,n:Ba rrpoI..J,eca ca ,n:oBenH ,n:o HaTpyrrBaHeTO Ha OTnO:>KeHH~ C 

,n:e6enHHa rrpeBHlliaBaw;a Ha MeCTa 250 m. 

B Kpa51. Ha IIJIl10I..J,eHa HJIH B ,n:OJIH~ rrJIeMCTOI..J,eH ce e rrp05l.BHnO ,n:OCTa HHTeH311BHO 

,n:BH:>KeHHe rro pa3nOMl1, KoeTO e 3acerHano BCl1QKH HeoreHCKH Ce,ll,lfMeHTI1, BKJllOQl1TenHO 11 

JI03eHeI..J,KaTa CBl1Ta. 

6.1.2 JIHTocTpaTHrpa<iJcKH oco6eHHocTH Ha BMeCTBaw:aTa cpe~a 

JIHTocTpaTHrpacpCKlI MaTepI1anHTe H3rpa:>K,n:aW;H reOJIO:>KKaTa cpe,n:a rro TpaceTO Ha 

MeTpoYQaCThKa ce OTHaC~T K'bM : AnyBlIanHH MaTepHanH C XOnOI..J,eHCKa B'b3paCT (Alluvial 

deposits with holocen age) 11 rrn110I..J,eHCKI1 ce,n:I1MeHTI1- JIo3eHeI..J,Ka CBI1Ta (Pliocen deposits -

Losenets formation). 

JIo3eHeYKaTa CBHTa (ropeH HeoreHCKH XOPI130HT - AHToHoB, Xp., 1956) e pa3BYlTa B 

I..J,eJI~ COCPHMCKH rpa6eH C H3KJllOQemie Ha rreplIcpepHaTa ceBepHa lIBlII..J,a (Me:>K,n:y c.c. banllJa 

H JIo KOpC KO ), K'b,n:eTO I13KJIlIHBa. Ha rrOBbpXHOCTTa ce p33KplIBa B P'b60BHTe QaCTlI Ha 

6aceHHa, a B ueHTpaJIHaTa QaCT ce rrpHrroKpHBa OT KBaTepHepHH OTnO:>KeHlI~. fIpe,n:cTaBeHa e 

OCHOBHO OT rr~C'bI..J,l1 JiI rnl1HH 11 TeXHHTe rrpOI13Bo,n:HH t}lOPMn. ITnacTOBeTe ca JIaTepaJIHO 

HeH3,ll,'bp:>KaHH, He3aKoHoMepHo pe,n:yBaW;H ce B rrnaH H p33pe3. Pa,n:Ko ce cpem.aT rrJIaCTOBe 

Ha60raTeHH C qaK'bJIH, H TO OCHOBHO B rrpOCTpaHCTBaTa rro,n: aJIYBHaJIHHTe MaTepl1aJIH Ha 

,n:e6enl1Te peQHH TepaCI1. ,IJ;OJIHaTa rpaHHI..J,a Ha JI03eHeUKaTa CBHTa B I..J,eHTpaJIHHTe QaCTl1 Ha 

KOTnOBl1HaTa e C IIn'bTHl1 nlITl1qmI..J,l1paJIlI rnlIHlI C MHoueHCKa B'b3paCT - HOBlIl1CKbpCKa 

CBHTa 
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OEEKT: rrOnrOTOBKA HA HHBECTI1I.l;I10HEH I1POEKT 3A TPETII METPOPO,lll1ANIETbP HA 
METPOTO B CO<f.l!if5l. "KB KH5I)J{EBO - u;rq - EYJT. EOTEBfPA,LJ:CKO mOCE" 3A 
PEAJIH3AI~YI51 KA TO TIlI1 "JTEKO METPO" 

4ACT: 11H)f(EHEPHOfEOJT)KKI1 H XYI)l;POfEOJTOBKH I1POyqBAH115I 
. I 

KBaTepHepHH MaTepHaJIH 

I(eHTpanHaTa qaCT Ha CoqmHcKoTo rrone e rrOKpl1TO OT KBaTepHepHI1 anyBI1anHI1 (11 

CMeCeHI1Te 11M t}lOPMI1 - anYBI1anHO-rrponYBJ.-ianHI1, anYBl1anHO-,ll,enyBl1anHYl) o6p33yBaH~ C 

rrpOMeHnI1Ba MO W;HO CT. B paMoHa Ha KB. JIeBcKH r KBaTepHepHl1Te MaTepl1anI1 ca 

rrpe,n:CTaBeHH rrpe,ll,HMHO OT anyBJiIanHJiI rrpocTpaHcTBeHo JiI3,n:'bp:>KaHH QaKbneCTO-rreC'bqnHBH 

P33HOBJiI,n:HOCTH C ,n:e6enl1Ha Ha,ll, 10m. TOBa ca rrneMCTOI..J,eHCKH cTapH peQHJiI TepacH. B 

paMoHa Ha KB. OBQa Kyrren KBaTepHepHHTe MaTepl1aJIJiI ca rrpe,n:cTaBeHH OCHOBHO OT 

rrponYBl1aJIHJiI H anYBHaJIHO-rrpOJIYBHaJIHH t}lOpMI1. Koet}lI1I..J,HeHTI1Te Ha t}lHJ1TpaI..J,~ ca HHCKI1 

- OT rrop~,n:'bKa Ha 1-2 mid, rropa,n:H Hanl1'1HeTO Ha 3HaQHTenHO rrpoI..J,eHTHO Cb,ll,'bp:>KaHHe Ha 

rnJiIHeCTaTa t}lpaKI..J,~. 

6.1.3 TeKToHHKa 

Ha Bo,n:JiITe OT rrnHOI..J,eHCKJiI51 Bo,n:OHoceH KOMrrJIeKC MO)l(e ,ll,a ce rrpocne,n:JiI B ,n:Ba aCIIeKTa: 

TeKTOHCKOTO pa3BHTHe Ha KOTnOBHHaTa KaTo t}laKTop rrpH cpopMlIpaHe Ha 

BO,n:OHOCHaTa cpe,n:a Ha IIJIHOI..J,eHC~ KOMIIneKC; 

TeKTOHCKH~T CTpOe)l( KaTO cpaKTOp Ha ,n:l1HaMlIKaTa Ha Bo,n:YlTe OT KOMIIneKca. 

TeKTOHCKH~T ~TpOe:>K Ha rro,n:JIO)l(KaTa e oco6eHHO Ba)l(eH C orne,n: Ha B'b3MO)l(HOCTTa 3a 

HaJIl1'1He Ha XI1,n:paBJIl1'1HH Bp'b3Kl1 (rrpeKH I1JIH rro P33JIOMHH HapYllieHH5r) Me)I()J.y Bo,n:I1Te Ha 

rro,n:JIO:>KKaTa JiI IIJI110I..J,eHCKH51 Bo,n:OHoceH KOMrrJIeKC. 

CoqmMcKaTa KOTJIOBHHa HMa xapaKTep Ha rpa6eHOBH,n:Ha ,n:errpecH5I., CThrraJIOBH,n:HO 

y,n:'bJI60'1aBaw;a ce KbM I..J,eHTpaJIHaTa CH OCOBa QaCT rro MHO)l(eCTBO cy6rrapaJIeJIHH JIl1CTPl1'1HH 

P33JIOMH. fIPlI HeHHOTO cpopMlIpaHe, orrpe,n:eJI51W;O CTPYKTYpoo6p33YBaTeJIHO 3Ha'1eHlIe ca 

HManl1 11 I1MaT opHeHTHpaHHTe Ha,n:JI'b)l(HO Ha KOTnOBlIHaTa nHCTpl1'1HH P33JIOMH, ,n:OBeJIJiI ,n:o 

rrpOCTpaHCTBeHOTO o6oco6~BaHe Ha nl1CTpHQHl1 rrpH3MH (lilaHoB, I(aHKoB, HJiIKOnOB, 

bOMKOBa, KypTeB, 1998). fIocne,n:HHTe ca ,n:orr'bJIHl1TeJIHO YCJIO)l(HeHH Yl p33KOcaHH OT 

HarrpeQHl1 H KOCH pa3ce,n:HlI H pa3ce,n:-OTCe,ll,HH CTPYKTYpH. 

B paHoHa Ha rp. COCPH~ ca HaJIHue aKTHBHH ,n:I13IOHKTHBHH HapyrneHH51, o6xBaw;aW;H 

uenJiI5I. rrJIHOI..J,eH H KBaTepHep. ITp051Ba Ha ,n:H3IOHKTlIBHa TeKTOHHKa ca TepacHHTe 

o6p33YBaHl1~ KaTO JI03eHeI..J,KaTa Tepaca, TepacaTa B paHoHa Ha xpaM A. HeBcKH (3arpa,ll,eHH 

OT ceBep C rrpe,n:rrOJIaraeMH H C'bw;ecTByBaW;JiI p33ce,n:H C rrOCOKa rrOQTH I1-3),TepacaTa Ha 

METPOI1POEKT I1PAfA A,LJ:- KJIOH CO<f.ll151. 

"EKOJIOfl15I Ii fEOJIOrl15I OO,LJ: 
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OEEKT: rrO,[(fOTOBKA HA HHBECTIII.U10HEH IIPOEKT 3A TPETII METPOPO,UI1AMETbP HA 
METPOTO B CO<DJif5I "KB KH5I)f(EBO - u,rq - EYJI. EOTEBrPA,L(CKO llJOCE" 3A 
PEAJlli3Au;vr5I KA TO TIm "JlEKO METPO" 

~CT: +IIDKEHEPHOrEO.JDK.KllI 11 XI1,LWOrEOJIOBKI1 ITPOyqBAHIDI 

"CJTaTHHCKH pe,nYT" (KB. CJTaTHHa) H ,np . APyro ,noKa3aTeJTCTBO 3a np05IBeHaTa ,nH3lOHKTHBHa 

TeKTOHHKa ca TepMoMHHepaJTHHTe H3BOPH no JUIHIDlTa rp. BaHK5l - KB . fopHa BaIDI - KB. 

KHIDI<eBO - KB. I1aH1.fapeBO. Te3H ,nH<pepeHlJ,HaJTHH TeKTOHCKH ,nBIDKeHIDl npo,nbJDKaBaT 

CbllJ,eCTBYBaHeTo CH H B MOMeHTa. CBH,neTeJTCTBO 3a TOBa ca OT'feTeHHTe 'fpe3 npelJ,H3HH 

reo,ne3H'fHH H3MepBaHH5I ,nBH)KeHH.5I B Y1.faCTbKa Me)K,ny 6YJT . .D:OH,nYKOB H YJT. MOcKoBcKa. 3a 

nepHO,n OT 40 ro,nHHH e YCTaHoBeHo 3a,nMraHe Ha lO)KHM.5I Y'faCTbK Cnp5lMO ceBepHH5I, KaTO 

o6w;aTa ,neHHBeJTalJ,IDl e 6HJla OKOJTO 0.37 m. I1oCJTe,nHHTe H3CJTe,nBaHIDl Ha CeM3MM'fHaTa 

o6CTaHoBKa B Co<pHHcKaTa KOTJlOBHHa oco6eHo lIO-TO'fHaTa JTOKaJUf3alJ,IDl Ha CJla6HTe 

3eMeTpeCeHH5I CbllJ,O ,nOKa3Ba, 'fe TeKTOHCIGfTe npOlJ,eCH no aKTHBHH Pa3JTOMHH CTPYKTYpH C 

reHepaJlHO HanpaBJleHHe CH-I03, He ca 3aTHXHaJTH (Josifov et al. 1996). 

B lOr03ana,nHaTa 'faCT Ha KOTJTOBHHaTa no reo<pH3H'feH TTbT ca YCTaHOBeHH CJTe,nHHTe 

TeKTOHCKH JTHHJm: 

• TeKTOHCKa JTMHlf51 3an01.fBallJ,a Ha OKOJTO 3 km 3ana,nHO OT c . AOJTHM BorpoB H 

3aBbpUIBallJ,a ceBepOH3TO'fHO OT rp. EJlHH I1eJlHH; 

• TeKTOHCKa JTHHIDl C nOCOKa H3TOK-3arra,n Pa3lIOJlO)KeHa Ha OKOJlO 2 km ceBepHo 

OT c. Ka3H'IeHe; 

• TeKTOHCKa JTHHIDl 3anO'fBallJ,a OT KB. BaHK5l, lIpeMHHaBallJ,a lIpe3 c. HBaH.5lHe 

KaTO B H3T01.fHO HarrpaBJTeHHe lIO-HaTaTbK CbBlIa,na C perHOHaJTHaTa TeKTOHCKa JlHHIDl 

OT I paHr, lIpeMHHaBaw;a ceBepHO OT I1aH'fapeBO; 

• TeKTOHCKa JlHHIDl 3an01.fBallJ,a OT KB. fopHa 6aIDI H npo,nbJl)KaBallJ,a Ha H3TOK Ha 

npOTe)l(eHJre 6 km;. 

• TeKToHcKa JTHHIDl C ,nbroo6pa3Ha <popMa, KO.5lTO 3ae,nHO C nOCO'feHHTe no-rope 

,nBe OrpaHH'faBaT Hai1:- H3,nHrHaTaTa 'faCT Ha npOCTHpallJ,H.5I ce B ceBepOH3TO'fHa 

nOCOKa aH,ne3HTeH MaCHB; 

• TeKToHcKa JTHHH.5I MHHaBallJ,a npe3 KB. B05lHa. I1pocTHpawKH ce B H3TO'fHa 

lIOCOKa JTHHH.5ITa 3aBbpIIIBa Ha OKOJIO 1 km CeBepOH3TO'fHO OT KB . .D:paraJTeBIJ,H. 

I1bpBHTe TpH TeKTOHCKH rrHHHH onpe,neJl.5lT 6JTOKOBIDl CTpOe)K Ha aH,ne3HTHIDl MaCHB 

3aJl5lrallJ, B pai1:oHa Ha rp. C0<pIDl. C T.5IX ca cBbp3aHH TepMoMHHepaJlHHTe H3BOPH Ha BaHK5I, 

fopHa 6aH.5l, OB'fa KyneJl H CO<pHHCKH MHHepaJIHH 6aHH. 

METPOIIPOEKT TIPArA A.D:- KJIOH COct>lliI 

"EKOJIOrllill1 rEOJIOrIDI OO,n: 
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OEEKT: rrO,[(fOTOBKA HA HHBECnru;I10HEH IIPOEKT 3A TPETII METPOPO,UI1AMETbP HA 
METPOTO B CO<DH51 "KB KH5DKEBO - u,rq - EYJl EOTEBrpA,n:CKO lllOCE" 3A 
PEAJlli3Au;vr5I KATO TIm "JlEKO METPO" 

qACT: I1H)f(EHEPHOrEOJI)KKI1 JiI XJiI,WOrEOJIOBKlifITPOYLJBAHyur '.) 

6.2 JIOImJIHH xH,nporeOJImKKH YCJIOBHH B pa3rJIeJK,naHHH MeTpo Y1.faCTbK 

6.2.1 06xBaT H cb)J;bpmaHHe Ha H3BbpmeHHTe xH)J;poreOJIOmKH npoY1.fBaHHH 

3a onpe,neJl5lHe Ha Bo,nOBMeCTHMOCTHHTe H Bo,nonpOBo,nMMOCTHMTe CBOWCTBa Ha 

reOJTQ)KKaTa cpe,na, K05lTO llJ,e ce 3acerHe OT TpaceTO Ha MeTpOTpaceTO H Hai1:-Be'fe 3a 

oxapaKTepH3HpaHe Ha <pHJTTpaIJ,HOHHHTe CBOHCTBa Ha cpe,naTa OKOJTO MeTpOCTaHlJ,HHTe, ca 

HarrpaBeHH H3'fHCJleHJUI 3a Koe<pHIJ,HeHTHTe Ha qmJTTpalJ,IDl no HanpaBeHH 3bpHOMeTpH'fHH 

aHaJlH3H. 3a paBH03bpHeCTHTe Pa3HOBH,nHOCTH, Kb,neTO e Bb3MO)KHO lIpHJlO)KeHMeTO Ha 

MeTO,nHKHTe Ha BaHep (Beyer 1964) H Xa3eH (Hazen 1893) ca olIpe,neJleHH lIO aHaJTHTH'fHH 

3aBHCHMOCTH Koe<pHlJ,HeHTH Ha <pHJlTpaIJ,IDl. OT BCH'fKHTe 181 6p. npo6H 3a lIo,no6HO 

orrpe,neJTeHHe ca H3lI0Jl3BaHH 27 6po51 lIpo6H, oTrOBap.5lW;H Ha KpHTepHHTe Ha lIOCO'feHHTe 

aBTopH. 

MeTo,nbT Ha Bai1:ep e npHJlO)KHM 3a lIO'fBH y,noBJleTBOp.5lBallJ,M YCJlOBlf.5ITa: 

0..0; ~ ds.. ~ CA; H 1 ~ U ~ lO, Kb,neTO U e Koe<pHIJ,HeHTa Ha pa3H03bpHOCT a dlO -

,nHaMeTbpbT lIO,n KOHTO 'faCTHIJ,MTe ca nO-MaJlKH OT 10 % (,nHaMeTbpbT OTrOBap5lllJ, Ha 

<ppaKIJ,IDl lIO,n 10 % no 3bpHOMeTpH'fHaTa KpHBa) . AOKaTo T03H Ha Xa3eH npH U ~ 5. 

6.2.2 Pe3YJITaTH 3a aHaJIHTH1.fHO onpe)J;eJIeHHTe «I»HJITpalJ,HOHHH xapaKTepHcTHKH 

Pe3YJlTaTHTe 3a Koe<pHIJ,HeHTHTe Ha <pHJlTpalJ,5l ca nOMeCTeHH B Ta6Jl.35. 

Koel)HIlHeHTH Ha 

COH~a)K I)HJlTpaIlHSI, mid 
N~ no Jiaifep no Xa3eH 

(Beyer 1964) (Hazen 1893) 
Me7 15.4 17.7 
Me7 11.9 12.8 
Me 10 12.1 13 
Me 10 13.6 15 .5 
Me 11 12.1 13 
Me 11 14.6 16.9 
Me 11 12.5 13.6 
Me 11 14.7 
Me 11 16.6 19.6 
Me 12 40.1 49.1 

METPOI1POEKT rrPArA A,n:- KJIOH COct>lliI 

"EKOJIOrllill1 rEOJIOrIDI OO,n: 

Koop~HHaTH Ha 

kcp, onpooBaHeTo 

mid 
X,m Y,m Z,m 

16.6 40562.5 47715.5 556.72 
12.4 40562.5 47715.5 559.47 
12.6 41860.8 47461.2 562.03 
14.6 41860.8 47461.2 571.93 
12.6 42158.4 47372.1 543.25 
15.8 42158.4 47372.1 554.35 
13.1 42158.4 47372.1 562.25 
14.7 42158.4 47372.1 563.7 
18.1 42158.4 47372.1 567.7 
44.6 42607.1 47396.3 564.57 

Ta6JT.35 

Pa3HOBHAHOCT 

I1rracT 12 
I1rracT 12 
I1rracT 12 
I1rracT 8 

I1rracT 12 
I1rracT 12 
I1rracT 12 
I1rracT 8 
I1rracT 8 
I1rracT 8 
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OEEKT: IIO,UrOTOBKA HA IDIBECTl1L(I10HEH TIPOEKT 3A TPETII i\IlETPOPO,l]}IAMEThP HA 
METPOTO B CO<t>JlJ5I "KB KH5DKEBO - u:r1.T - EYIL EOTEBrPA,aCKO mOCE" 3A 
PEAJTJ13AlU'UI KA TO TOO "JIEKO METPO" 

tIACT: l1IDKEHEPHOfEOmKKJIJ 11 X11)).POfEOJIOBK11 ITPOYtfBAH115I 

Koe"'HQHeHTH Ha KoopJ];HHaTH Ha 
COHJ];aJK $HJITpaQHH, mid kcp, onp06BaHeTo 

Pa3HoBHJ];HOCT 
N~ no ])aHep no Xa3eH mid 

(Beyer 1964) (Hazen 1893) 
X,m Y,m Z,rn 

MC 13 8.3 10.1 9.2 42823.9 47456.1 537.73 TIJIaCT 12 
MC 13 8.2 10 9.1 42823 .9 47456.1 540.28 TIJIaCT 12 
MC 13 8.4 10.1 9.3 42823.9 47456.1 551.18 TImcT 12 
MC 14 8.2 8.2 43401.1 48228.5 531.47 TIJIaCT 12 
MC 14 8.6 8.6 43401.1 48228.5 534.27 TIJIaCT 12 
MC 14 8.7 8.7 43401.1 48228.5 538.17 TIJIaCT 12 
MC 14 7.7 7.7 43401.1 48228.5 545.47 TImcT 12 
MC 15 12.4 15.3 13.9 44167.1 48565.5 531.18 TIJIaCT 9b 
MC 15 12.3 13.4 12.9 44167.1 48565.5 533.43 TImcT 12 
MC 16 17.4 20.4 18.9 44908.5 48463 .9 524.44 TIJIaCT 12 
MC 17 8.1 8.1 45426.9 48675.6 529.1 ITnacT 7 
MC 18 9.1 9.1 45722.9 48682.6 509.99 ITnacT 12 
MC 18 8.1 8.1 45722.9 48682.6 527.89 ITnacT 8 
MC 18 12 12 45722.9 48682.6 530.09 TImcT 8 
MC 19 8.2 8.2 46048 .9 48741.7 504.1 ITnacT 12 
MC23 82.8 82.8 49512.7 50860.9 509.84 TIJIaCT 12 
MC23 10.6 13.5 12.1 49512.7 50860.9 513.34 ITnacT 4 

Tp~6Ba o6aqe ,ll;a ce HMa B rrpe,ll;BH,ll;, 'Ie rrorryqeHHTe pe3YJITaTH OTpa3~BaT 

tPHJITpau;oHHHTe rrapaMeTpH Ha Cpe,ll;aTa caMO 3a orrpe,ll;eJIemr rro paBH03'bpHeCTH 

Pa3HOBH,ll;HOCTH H T5IXHOTO 3HaqeHHe Tp~6Ba ,ll;a ce rrpHeMa JIOKaJIHO caMO 3a TOqKaTa Ha 

orrp06BaHe. B'brrpeKH TOBa e HarrpaBeH omiT 3a rro-rpy60 oxapaKTepH3HpaHe Ha OT,ll;eJIemne 

HrP KaTO ca H3rr0Jl3BaHH rrOJIyqeHHTe pe3YJITaTH 3a "k" OT H3qHCJIeH~Ta B'b3 OCHOBa Ha 

,ll;aHHHTe OT 3'bpHOMeTpHqHHTe aHaJIH3H. 

KoeqmU;HeHTH Ha tPHJITpau;~ rro orrp06BaHH HHTepBaJIH ca rrOMeCTeHH B Ta6JI.36 . 

Pa3HOBHJ];HOCT " 
EpOH KOe"'HQHeHTH Ha ",HJlTpaQHSI, mid 

np0611 CpeJ];eH MHHHMaJIeH 

ITnacT 12 17 11.4 

TIJIaCT 4 2 47.5 

ITnacT 7 1 8.1 

TIJIaCT 8 6 18.7 

TIJIaCT 9b 1 13.9 

METPOIIPOEKT IIPAfA A)).- KJIOH CO<1>115I 

"EKOJIOfIDI II rnOJIOrIDI 00)). 

7.7 

12.1 

8.1 

MaKClIMaJleH 

18.9 

82.8 

44.6 

Ta6JI.36 

CTaHJ];apTHo 
OTKJIOHeHHe 

3.4 

50.0 

13.1 
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OEEKT: IIO,UrOTOBKA HA IDIBECTill.l;YIOHEH ITPOEKT 3A TPETJIJ METPOPO)J.11AMETbP HA 
METPOTO B CO<1>H.H "KB KH5DKEBO - u:rq - EYJI. EOTEBfPA)).CKO 1ll0CE" 3A 
PEAJlli3AUJ15I KA TO TI1TI "JIEKO METPO" 

qACT: IDDKEHEPHOfEOJI)l(K11 IiI XH)).POfEOJIOBKJiI IIPOY4BAHH5I 

'.J 

B'bB Bp'b3Ka C orrpe,ll;eJI5JHe Ha reOTeXHYIqeCKHTe YCJlOBH51 B'bB BCWiKH COH,ll;a)!{H ca 

H3MepeHH CTaTHqHH BO,ll;Hll HHBa. I10qTH B'bB BceKH e,ll;IlH OT rrpOKapaHllTe COH,ll;a)!{H 

YCTaHOBeHOTO cTa6HJIH3HpaHO CTaTHqHO BO,ll;HO HHBO e Ha,ll; 30HaTa Ha BO,ll;OrrpO~BJleHHe , T.e 

rrpeMHHaTHTe BO,ll;HOCHll XOPH30HTH HMaT cJIa60 HarropeH xapaKTep. H3KJIlOqeHlle rrpaB~T 

caMO rrOCJIe,ll;HllTe ,ll;Ba COH,ll;a)Ka MC 24 II MC 25, KOHTO rrpe!\mHaBaT OCHOBHO 6e3HarropHH 

arryBHaJlHH nJIaCTOBe OT qaK'bJleCTO-neC'bqJlllBH Pa3HOBH,ll;HOCTH. B TID( npmIBeHOTO H 

YCTaHOBeHOTO BO,ll;HO HHBO e 6e3 rrpOM~Ha. 

JJ:aHHH 3a BO,ll;HllTe HHBa perHCTpHpaHH B rrpOYL[BaTeJlHllTe 113pa6oTKH ca rrpe,ll;CTaBeHll 

B Ta6Jl. 37. 

MeCTOnOJlOJKeHlIe Ha TO'lKaTa 

COHJ];aJK Y,m X,m 

MC1 38627.2 48738.4 

MC2 38557.3 48264.3 

MC4 39256.0 47974.0 

MC6 40354.9 47890.4 

MC7 40562.5 47715.5 

MC8 41095.5 47719.3 

MC9 41448.5 47433.6 

MC 10 41860.8 47461.2 

MC 11 42158.4 47372.1 

MC 12 42607.1 47396.3 

MC 13 42823.9 47456.1 

MC 14 43401.1 48228.5 

MC 15 44167.1 48565.5 

MC 16 44908.5 48463.9 

MC 17 45426.9 48675.6 

MC 18 45722.9 48682.6 

MC 19 46048.9 48741.7 

MC20 46382.3 48865.7 

MC21 46596.2 49450.5 

MC22 46657.5 49636.7 

MC23 49512.7 50860.9 

MC24 50114.5 50212.0 

MC25 50441.6 50053 .7 

METPOTIPOEKT TIP Af A A)).- KJIOH CO<1>1151 

"EKOJIOfIDI II rEOJIO[115f 00)). 

KOTa TepeH, m 

599.20 

613 .81 

595 .85 

580.60 

579.42 

583.76 

585 .70 

580.33 

576.60 

572.92 

570.88 

565.37 

555.33 

547.34 

542.00 

538.69 

532.65 

534.15 

531.33 

530.33 

523.24 

523 .00 

526.00 

Ta6Jl.37 

BOJ];HO HRBO 

CBB,m KOTaCBB,m 

2.51 596.95 

3.15 611.01 

5.74 590.65 

10.10 570.80 

4.00 575.62 

15.10 568.96 

3.45 582.50 

6.00 574.63 

6.80 570.10 

5.70 567.52 

6.47 564.71 

17.30 548.37 

8.70 546.93 

9.80 537.84 

7.48 534.82 

5.46 533.53 

3.40 529.55 

2.40 532.05 

15.80 515.83 

5.02 525.63 

4.10 519.44 

2.90 520.40 

6.45 519.85 
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OEEKT: TIOWOTOBKA HA HHBECTHUI10HEH IIPOEKT 3A TPETII METPOPO,LU1AMETbP HA 
METPOTO B CO<!>H5f "KB KH5!)J(EBO - u:rq - EYJI. EOTEBfPA,[(CKO IllOCE" 3A 
PEAJIH3Al(l15! KA TO THTI "JIEKO METPO" 

l.fACT: "illi)KEHEPHOfEOIDKKH 11 XI1,[(POfEOJIOBKH TIPOY,{BAHl15I 

3a onpe.n;eJT5IHe Ha arpeCHBHOCrra Ha ,o:ocTHrHanfTe no,o:3eMHH BO,o:H ca B3eTH 10 6p. 

BO,o:HH npo6H OT COH,o:a:)I(lf N~N~ MCl3, MCl4, MCl5, MC16, MCl7, MCl8, MCl9, MC20, 

MC21 H MC22 KOHTO ca npoKapaHH B Yl:J.aCTbKa Ha TYHerrHo cTpoHTerrcTBo : - . 

JIa6opaTOpHYITe aHarrH3H ca If3BbprneHH B "EBpoTecT KOHTporr" EA,[{, CbrnaCHO E,[{C 9075-

89 H E,[{C 15704-83 - Ta6rrwiHo rrpHrrO)l(eHHe N~ 3. 

Ha 6a3a Ha norrYl:J.eHHTe rra6opaTopHH pe3yrrTaTH MoraT ,o:a ce HanpaB~T CJIe,o:HHTe 

3aKJlIOqeH~ . 

• npH BIl( :::; 0.46 (HecyrrcpaToycTORl:J.HB H cYJl(paToycTOHl:J.HB ll;I-IMeHT) -

HearpeCHBHa; 

• rrpH BIl( 0.46-0.56 (HecymjJaToycToifr.IHB H cYJl(IJaToycTOHLJ.HB l\HMeHT) -

HearpeCHBHa; 

• rrpH BIl( 0.56-0.60 (HecyrrcpaTOycTOifr.IHB H cYJlcpaToycTORLJ.HB l\HMeHT) 

HearpeCHBHa. 

ITo E,[{C 15704 - 83 r. Bo,o:aTa ce xapaKTepH3Hpa C HHCKa KOP03HOHHa arpeCHBHOCT rro 

OTHorneHHe Ha )l(eJl~30TO B 3aBHCHMOCT OT pH H XJlOpHHTe ROHH. 

7 CEH3MWIHOCT 

ITpOYLJ.BaHaTa ITJlOm; rrorra,o:a B paROH C HHTeH3HBHOCT IX CTerreH rro CKaJlaTa Ha MlllK-

64 H rrpH Opa3Mep~BaHe Ha KOHCTpYKl(HH.Te CJle,o:Ba .n;a ce H.3rr0Jl3Ba KoecpH.lJ,H.eHT Ha 

CeH.3MHLJ.HOCT Kc=O,27. 

Bb3 OCHOBa Ha npoBe,o:eHH.Te nOrreBH. rrpOYLJ.BaH~ e HarrpaBeHa OlJ,eHKa Ha npeMH.HaTHTe 

rrHTOrrO)l(KH. Pa3HOBH.D:HOCTH. CbrrraCHO CbrrraCHO Hape,o:6a N~ P,[{-02-20-2127.01.2012 r. 3a 

npoeKTHpaHe Ha crpa,o:H H. CbOpb)l(eHH.51 B 3eMeTpbCHH. paHoHH Ha MHHHcTepcTBoTO Ha 

perHOHaJlHOTO pa3BHTHe H 6JlaroycTpoRCTBOTO. ITonyqeHHTe pe3YJlTaTH. ca npe,o:cTaBeHH B 

ra6rr . 38. 

METPOIIPOEKT IIPAfA A,[(- KJTOH CO<l>H5I 

"EKOJIOfH5I H rEOJIOfH5I 00,[( 
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OEEKT: TIOWOTOBKA HA l1HBECTHUI10HEH TIPOEKT 3A TPETII METPOPO,LU1AMETbP HA 
METPOTO B COct>H5!. "KB KH5!)J(EBO - u:rq - EYJT. EOTEBrPA,[(CKO IllOCE" 3A 
PEAJ1H3AQI15f KA TO THTI "JTEKO METPO" 

'{ACT: I1H)KEHEPHOfEOJT)J(KH 11 XJil,WOfEOJTOBKl1TIPOyqsAHl15! 
:;> 

Ta6rr. 38 

N!!Ha 
JIHTOJIOIKKO onHcaHHe 

rpynH 
nJIaCTa nO'lBH 

1 ITO'lBeH CJIol1; -
2 HacHTIH; -
3 fJIHHeCTH H rmmeCTO-TTeCb'lJIHBH cBbp3aHH TTO'lBH D 

4 qaKbJIH 11 TTeCb'lJlI1BH HecBbp3aHH n04Bl1 D 

5 ITpaxOBH rnHHH, ){(bJITO .uo Pb)!(.LJ:HBOKa(j)5lBa D 

6 
fJIRHa TTeCb'lITHBa.uo TTpaxoBO-TTeC'b'lITHBa ){('bJITOKa¢~Ba, C ThHKH TTeC'b'lJlHBH D 
TTPOCITOMKH 

7 
fJlHHeCTH TT}lC'bl(H, P'b){(.uHBoKa¢}lBH, P'b){(.uHBH, TTpeXO)f{.uarnH Ha MeCTa B D 
TTeC'b'lJlHBH rJlHHH 

8 
Pa3H03'bpHeCTH MC'bl(H, ){(bJlTOKaB}lBI1, Ha MeCTa C e.uHHH"lIHH .upe6HH 'laKbJIH, D 
cJIa60 3arJlHHeHH, C6l1TH 

9 ITpaxoBH fJlHHH, CHBH, CHB03eITeHH, ThMHO-CHB03eJleHH.uo MacneHO 3eITeHH D 

10 ITeC'b'lJlHBH H TTpaxoBO-TTeC"b"IJIHmr fJlHHH, CHBH D 

11 fJlHHeCTH H TTpaxoBH fJlHHeCHi MC'bl(H, CHBH D 

12 ):(pe6Ho .uo Cpe.uHo3bpHecTH, MC'bl(H, CHBH, D 

8 YCJIOBIDI HA «DYH,LI;lIPAHE 

B pe3YJlTaT Ha rrpOBe,o:eHHTe HH)I(eHepHOreOJlO)l(KH rrpOYLJ.BaHH.~ rro TpaceTo Ha TpeTH. 

MeTpo,o:H.aMeTbp (~eeH rrpoeKT) ca nonyLJ.eHH crre,o:HH.Te xapaKTepHCTH'lHH. (HopMaTHBHH) 

nOKa3aTeJlH.Te 3a OT,o:eJleHHTe nrraCTOBe (Ta6JI.39) . 

XAPAKTEPHCTHlIHH 
CTOitHOCTH 

3 

il3'lHCJTMTeJlHO HaToBapBaHe, Ro (MPa) 0.2 

06eMHo Tefno y (kN/m3
) 19.7 

Mo.uYJl Ha o6rna .ue¢opMaUH}l Eo (MPa) 16.0 

KOXe3H5I C (kPa) 24.0 

DroIT Ha B'bTpeIJIHO TpHeHe !p (0) 21.0 

He.uepeHHpaHa KOXe3H}l -Cu (kPa) 

"NIETPOTIPOEKT TIPAfA A,[(- KJIOH CO<IJH5I 

"EKOJIOfH5I H fEOJIOfH5I 00,[( 

Ta6Jl.39 

IIJIACTOBEC'brJIACHO 
HHJKEHEPHOrEOJIOJKKH TIP 0 (]) IIJI 
4 5 6 7 8 9 10 11 12 

0.3 0.23 0.23 0.22 0.25 0.28 0.22 0.22 0.25 

22.0 19.0 19.1 19.5 21.6 18.0 19.1 18.8 22.0 

39.2 18.0 20 .8 21.2 25.7 2004 20.0 25.0 27.7 

- 43.8 53.3 - - 54.2 43.3 - -

40.7 22.3 29 .8 30.0 38.8 24.7 33 .2 30.0 39.1 

- 96.6 113.4 - - 290 204 - -
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OEEKT: I10WOTOBKA HA MHBECTI1I..U10HEH TIPOEKT 3A TPETl1 METPOPO,1JJ1AMETbP HA 
METPOTO B CO<t>I15I "KB KH51)KEBO - [(I'l-1 - Eyn. EOTEBfPA,[(CKO 1ll0CE" 3A 
PEAnM3AI.:(l151 KA TO Tl1I1 "nEKO METPO" 

4ACT: I1IDKEHEPHOfEOIDKKMI1 XI1APOfEOnOBKI1 I1POYLfBAHl15l 

I1oCoqeHYlTe no-rope napaMeTpl1 o606rn.aBaT Q5IJIaTa C'bBKynHocT OT ,IJ;aHHI1 3a 

onpe,IJ;eJIemlTe <p113I1QHI1, 51KOCTHH H ,IJ;e<popMaQHOHHH rrOKa3aTeJUI Ha YCTaHoBeHHTe rrJIaCTOBe 

no TpaceTo Ha TpeTlf MeTpO,IJ;HaMenp. 3a npoeKTHpaHe Ha MeTpocTaHQHHTe BbB <pa3a H,IJ;eeH 

rrpoeKT Tp5l6Ba ,IJ;a ce H3rrOJI3BaT xapaKTepHcTHKHTe Ha cTpOHTeJIHHTe rrOQBH, KOHTO ce 

OTHaC5IT 3a C'bOTBeTHHTe c'bOp'b)l(eHH5I. XapaKTepHCTI{qHH CTOHHOCTH Ha 51KOCTHHTe H 

,IJ;e<popMaQHOHHH rrOKa3aTeJIH 3a CTpOHTeJIHHTe rrOLIBH 3a BC5IKa cTaHQH5I ca rrpe,IJ;CTaBeHH B 

Ta6JI. NQN!:! 40 ,IJ;O 56. 

METPOCTAHIJ,DH 19 (MoTopeH COHAaiK 1) 

XAPAKTEPHCTIflIHH CTOHHOCTH 
IIJIacT NQ 3 5 6 

Jii3qHCJII1TeJIHO HaTOBapBaHe Ro (MPa) 0.2 0.23 0.23 
06eMHo Terno y (kN/m3

) 19.6 19.9 20.8 
MOL\yn Ha o6m;a L\eQJopMaU:H5l Eo (MPa) 16.0 16.8-23.6 20.8 
Koxe3H5I C (kPa) 24.0 24.0-48.0 53.3 
nroJI Ha B'hTpeIIIHO TpHeHe q>(O) 21.0 18.8-28.0 29.8 

METPOCTAHIJ;HH 18 (MoTopeH COHAaiK 2) 

XAPAKTEPHC1H1JHH CTOHHOCTH 

IlJIacT N2 3 5 
Jii3qHCJIHTeJIHO HaToBapBaHe Ro (MPa) 0.2 0.23 

06eMHo Terno y (kN/m3
) 18.8 19.5-20.2 

MOL\yn Ha o6m:a L\e<p0pMaU:H5l Eo (MPa) 16.0 15.2-15.8 

KOXe3H5l C (kPa) 24.0 22.0-46.0 

nT"bJI Ha B'hTpeIIIHO TpHeHe q>(O) 21.0 18.3-24.0 

METPOCTAHD;HH 17 (MoTopeH COHAaiK 4) 

XAP AKTEPIICTH1JHR CTOHHOCTII 
IIJIacT N2 

Jli3QI1CJIHTeJIHO HaTOBapBaHe Ro (MPa) 

06eMHo Terno y (kN/m3
) 

MOL\YJI Ha o6ill,a L\e<p0pMau:mr Eo (MPa) 

Koxe3H5I C (kPa) 

nf'hJI Ha B'hTpeUJHO TpHeHe q>(O) 

METPOITPOEKT TIP Af A AJl:- KnOH COCl>I151 

"EKOnOrM5l1I fEOnOrM5l 00,[( 

3 

0.2 

18.8 

16.0 

24.0 

21.0 

5 

0.23 

18.8-19.7 

13 .2-16.8 

36.0-41.3 

20.3-23.75 

Ta6JI. 40 

7 
0.22 
20.1 
25.2 
-

40.0 

Ta6JI. 41 

7 

0.22 

19.7 

23 .5 

-
38.0 

Ta6JI.42 

7 

0.22 

19.1 

31.3 

-
37.5 
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OEEKT: I10WOTOBKA HA MHBECTI1IJ;I10HEH TIPOEKT 3A TPETl1 METPOPO,1JJ1AMETbP HA 
METPOTO B CO<t>115I "KB KH5DKEBO - urq - EYn.EOTEBrPA,[(CKO 1ll0CE" 3A 
PEAnM3AL(Tif5I KATO Tl1I1 "nEKO METPO" 

LfACT: I1H)J{EHEPHOfEOfl)l{KI1I1 Xl1,1J;POfEOnOBKMnPOY4BAHl15I 

METPOCTAUD;H.SI 16 (MoTopeH COHAa)l( 5) 

XAPAKTEPHCTHl.{HH CTOHHOCTH 
IIJIacT N2 

lbqHCJIlITeJIHO HaTOBapBaHe Ro (MPa) 

06eMHo Temo y (kN/m3
) 

MOL\YJI Ha o6ill,a L\e<p0pMau:mr Eo (MPa) 

KOXe3H5l C (kPa) 
nroJI Ha B'hTpeIIIHO TpHeHe q>(O) 

METPOCTAHIJ;H.SI15 (MoTopeH COHAa)l( 6) 

XAPAKTEPHCTH"lffiH CTOHHOCTH 

IlJIac! N2 9a 

lbqHCnHTenHo HaTOBapBaHe Ro (MPa) 0.28 

06eMHo TerJIO y (kN/m3
) 15.7-16.0 

MOLIYn Ha o6m:a L\e<p0pMaU:H5l Eo (MPa) 14.6-27.0 

KOXe3H5l C (kPa) 32.0-46.7 
nron Ha B'hTpeIIIHO TpHeHe q>(O) 14.6-17.7 

METPOCTAHIJ;HH 14 (MoTopeH c0I!AaiK 9) 

XAPAKTEPHCTH"lJHH CTOHHOCTH 
IIJIac! N2, 3 4 5 8 

JlbqHCJIlnenHO HaTOBapBaHe Ro (MPa) 0.2 0.3 0.23 0.25 

06eMHo Temo y (kN/m3
) 18.8 22.0 17.7 21.6 

MOL\yn Ha o6ill,a L\e<p0pMaU:H5l Eo (MPa) 16.0 25.0 18.0 19.7 . 

KOXe3H5l C (kPa) 24.0 - 44.0 -
nf'hJI Ha B'hTpeIIIHO Tpl1eHe q>(O) 21.0 32.0 26.1 35.3 

METPOCTAHD;HH 13 (MoTopeH COHAa)l( 11) 

XAPAKTEPlICTH1JHH CTOHHOCTH 
TlJIaCT N2 

lbqHCJIlnenHO HaTOBapBaHe Ro (MPa) 

06eMHo Temo y (kN/m3
) 

MOLIYn Ha o6m;a L\e<p0pMau:wr Eo (MPa) 

KOXe3H5l C (kPa) 

nron Ha B'hTpeIIIHO TpHeHe q>CO) 

METPOITPOEKT TIPAfA A,[(- KnOH COCl>l15l 

"EKOnOfl15l1I fEOnOrM5l 00,[( 

4 

0.3 

22.0 

25.0 

-
32.0 

5 8 
0.23 0.25 
19.0 20.3-20.6 
18.0 12.6-14.3 
43.8 -
22.3 38.3-38.5 

Ta6JI.43 

5 7 

0.23 0.22 

17.7-18.9 21.0 

12.6-16.0 2 1.2 

41.30 -
15.6-16.4 30 

Ta6JI.44 

3 

0.2 

18.8 

16.0 

24.0 

21.0 

Ta6JI. 45. 

9b 10 12 
0.28 0.22 0.25 

18.1-19.1 19.6 22.0 

18.0-18.2 20.0 32.37 

60.0-76.0 58.70 -
12.4-19.8 34.22 41.02 

Ta6JI.46 

96 12 

0.28 0.25 

18.1-1 8.7 l7.6 

18.0-20.2 26.6 

40.0-69.3 -
28.4-32.2 37.5-38.0 

'. 
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OEEKT: IIOWOTOBKA HA HHBECTHIJJIOHEH TIPOEKT 3A TPETII METPOPO)J;I1AMETbP HA 
METPOTO B COC[:lvUI "KB KH}l)KEBO - u:rl:f - EYJI. EOTEBfPALJ:CKO llIOCE" 3A 
PEAJ1H3AQH5I KA TO THIT "JIEKO METPO" 

llACT: I1H)[£EHEPHOrEOJDKKJ1 11 Xl1LJ:POrEOJIOBKl1 ITPOYtfBAHI15I 

Ta6Jl.47 

METPOCTAHl(HJl12 (MoTopeH COH)l,a:lK 13) 

XAP AKTEPHCTHqHlI CTOHHOCTH 
IlJlacT N2 4 8 10 12 

113l.J:I1cJlI1TeJlHo HaToBapBaHe Ro (MPa) 0.3 0.25 0.22 0.25 

06eMHo Terno y (kN/m3
) 22.0 21.6 18.7-19.3 18.7-19.7 

MOLl,yn Ha o6lll,a Ll,ecjl0pMaU;IuI Eo (MPa) 25.0 25 .7 17.0-20.0 21.0-4 1.2 
KOXe3I15f e (kPa) - - 24.6-50.7 -
nIbn Ha B'hTpemHO TpI1eHe q>(0) 35.0 38.8 34.0-38.23 38.1-42.0 
HeLl,epeHI1paHa KOXe3ID! eu (kPa) - - 110.03 -

Ta6n. 48 

METPOCT AHl(1UI 11 (MoTopeH COH)l,a:lK. 14) 

XAPAKTEPHCT~RH CTOHHOCTII 
IlnacT N2 3 5 8 9 10 12 

I13l.J:I1CnI1TenHO HaToBapBaHe Ro (MPa) 0.2 0.23 0.25 0.28 0.22 0.25 

06eMHo Terno y (kN/m3
) 19.7 18.4 21..6 16.3-16.6 18.5-19.0 19.5-20.0 

I MOLl,yn Ha o6rn:a Ll,ecjlopMaU;ID! Eo (MPa) 16.0 18.0 25.7 22.0 17.4-24.4 28.0-28.8 

KOXe3ID! e (kPa) 24.0 66.7 - 29.3-69.0 
nIbn Ha B'hTpeIIIHO TpI1eHe q>(0) 21.0 25 .17 38.8 21.3-31.8 

I 
METPOCTAHl(lUl10 (MoTopeH cOH)l,a:lK.15) 

XAP AKTEPlICT~HlI CTOHHOCTII 
IInacT N!! 4 5 7 8 

I I13l.J:I1CnI1TenHO HaToBapBaHe Ro (MPa) 0.3 0.23 0.22 0.25 

06eMHo Terno y (kN/m3
) 22.0 17.1-17.9 19.5 24.5 

Mo,n:yn Ha o6rn:a ,n:ecjl0pMau;ml Eo (MPa) 25.0 18.0 21.2 25 .21 

I KOXe3W! e (kPa) - 42 .70 - -
nIbn Ha B'hTpeIIIHO TpI1eHe q>(0) 35.0 28 .81 30.0 38.72 
He,n:epeHI1paHa KOXe3I15I eu (kPa) 

I 
METPOCTAHl(lfJl9 (MoTopeH COHJJ;a:lK 16) 

XAPAKTEPHCTHqHlI CTOHHOCTII 
IInacT N2 I Layer NQ 

I I13l.J:I1CJlI1TenHO HaToBapBaHe Ro (MPa) 

06eMHo Terno y (kN/m3
) 

Mo,n:yn Ha o6rn:a ,n:ecjlopMaU;I15I Eo (MPa) 

I KOXe3I15I e (kPa) 
nIbn Ha B'hTpeIIIHO TpI1eHe q>(0) 

METPOIIPOEKT IIP Ar A ALJ:- KJIOH CO<l>l15I 

"EKOJIOrl15l H rEOJIOI115I OOLJ: 

5 

0.23 
18.3-1 9.4 

18 .0 
33.3-34.7 
28.8-29.7 

6 7 

0.23 0.22 
18.0 19.5 
20.8 21.2 
53 .3 -
29.8 30.0 

24.0-61.2 -
31.0-37.6 39.4-40.8 

Ta6n.49 

. 9a 12 

0.28 0.25 
15 .0-17.6 17.3-18.4 
16.0-21.8 22.24 
50.7-61.3 -
16.7-33 .0 34.99 

303.9 1 -

Ta6Jl.50 

8 9b 11 

0.25 0.28 0.22 
20.1 16.8 17.9 
26.2 21.4 27.53 

- 70.70 -
40.5 15.64 39.22 
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OEEKT: IIOWOTOBKA HA HHBECTI1IJ;I10HEH TIPOEKT 3A TPETII METPOPO)J;I1AMETbP HA 
METPOTO B COC[:ll151. "KB KH5I)KEBO - urq - EYJI. EOTEBrPALJ:CKO llIOCE" 3A 
PEAJlli3AIJYI5I KA TO TI1II "JIEKO METPO" 

l:fACT: 11H)KEHEPHOrEOJI)KKl1 11 XH,ll;POrEOJIOBKl1 ITPOY4BAHl15I 

METPOCTAHl(lUIS (MoTopeH COH)l,a:lK lS) 

XAPAKTEPlICT~HlI CTOHHOCTII 
IInacT N2 4 5 6 7 8 

I13l.J:I1CnI1TenHO 
0.3 0.23 0.23 0.22 0.25 

HaToBapBaHe Ro (MPa) 

06eMHo Terno y (kN/m3
) 22.0 17.6-18.6 19.3-20.5 19.0 19.0 

MOLl,yn Ha o6lll,a 
25.0 20 .6 23.2-26.4 13 .2 18.0-23.2 

Ll,ecjl0pMalJ,I15f Eo (MPa) 

KOXe3I15f e (kPa) - 46.70 28.0-37.3 - -
nIbn Ha B'hTpemHO 

35.0 27.47 36.1 -35.7 36.22 39.30-
TpI1eHe <p(0) 

METPOCT AHIJ;HJI 7 (MoTopeH COH)l,a:lK 20) 

XAP AKTE'PlICTlIqHII CTOHHOCTII 
IInacT N!! 4 96 10 

I13l.J:I1CnI1TenHO HaToBapBaHe Ro (MPa) 0.3 0.28 0.22 
06eMHo TenIO (kN/m3

) 22.0 19.4 18.2-19.9 
MOLl,yn Ha o6rn:a ,n:ecjlopMaU;ID! Eo (MPa) 25.0 20.4 23.0-32.0 
KOXe3ID! e (kPa) - 54.2 37.3-76.0 
nIbn Ha B'hTpeIIIHO TpI1eHe q>(0) 35.0 24.7 34.2-40.3 

METPOCT AKQHJl6 (MoTopeH COHJJ;a:lK 21) 

XAP AKTEPliCTINHlI CTOHHOCTII 
IInacT NQ I Layer NQ 

I13l.J:I1CnI1TenHO HaToBapBaHe Ro (MPa) 

06eMHo Terno y (kN/m3
) 

Mo,n:yn Ha o6rn:a ,n:ecjl0pMaU;I15f Eo (MPa) 
KOXe3I15I e (kPa) 
nIbn Ha B'hTpemHO TpI1eHe q>(0) 

He,n:epeHI1paHa KOXe3I15I eu (kPa) 

METPOITPOEKT TIPArA ALJ:- KJIOH COC[:ll15l 

"EKOJIOrl15l H: rEOJIOrl15I OOLJ: 

5 

0.23 
20.1 
19.0 
68.0 
21.31 

-

6 7 9b 
0.23 0.22 0.28 

19.4 19.9 17.7-19.7 
22 .6 21.2 17.6-20 .2 

60.0 - 29.0-30.0 
28.59 30 29.3-32.0 

- - -

Ta6Jl. 51 

96 12 

0.28 0.25 

18.2-19.1 24.5 

19.6-26.2 40.0 

29.3-56.0 -
32.6-35.4 41.0 

Ta6n. 52 

11 12 

0.22 0.25 
19.9 24.5 
18.8 32.0 

- -
30 40.2 

Ta6n.53 

- 10 12 
0.22 0.25 

18.5-19.5 22.0 
18.8-22.0 29.3 
71.5-82.5 -
16.4-19.5 39.6 
276.25 -

46 



----------------------~------======--~------~~~~~~~~~~=. -

OEEKT: rrO,UrOTOBKA HA l1HBECTl1lU10HEH ITPOEKT 3A TPETII METPOPO,[(l1AMETbP HA 
METPOTO B CO<tJlIT5f "KB KH5DKEBO - ur1.J - EYJI. EOTEBrPA)];CKO mOCE" 3A 
PEAJTH3AllJ15f KA TO TIll "JTEKO METPO" 

!{ACT: I1H}l(EHEPHOrEOmKKJ1 lIT XI1WOrEOJIOBKI1 TIPOYLIBAHl15f 

Ta6JT.54 

METPOCT AHU;IUI 2 (MoTopeH COHAaiK 23) 

XAP AKTEPlICTH"lIHlI CTOHHOCTlI 

nJIaCT NQ I Layer NQ 4 
113QHcJTHTeJIHo HaToBapBaHe Ro (MPa) 0.3 
06eMHo Terno (kN/m3

) 19.3 
MO)J,YJI Ha o61.l.\a )J,ecpopMau;mI Eo (MPa) 16.8-68.0 
DlhJI Ha BbTpelliHO TpHeHe <pea) 37.6-44.5 

Ta6JT. 55 

METPOCTAHU;IUI 1 (MoTopeH COHAaiK 24) 

XAPAKTEPHCTH"lIHH CTOHHOCTIt 

ITnacT NQ 3 4 6 
113'lHcJTHTeJIHo HaTOBapBaHe Ro (MPa) 0.2 0.3 0.23 

06eMHo Terno (kN/m3
) 20.0-20.5 24.52 21.0 

MO)J,YJI Ha o61.l.\a )J,ecpopMau;mI Eo (MPa) 16.4 18.29-24.89 25 .6 

KOXe3Jnr C (kPa) 24.0 -- 57.30 
DlhJI Ha BbTpelliHo TpHeHe <pea) 29.25 39.74-40.11 39.35 

Ta6n. 56 

,r:t;EllO (MoTopeH COHAa:lK 25) 

XAPAKTEPHCTlI"lIHlI CTOHHOCTlI 

ITnaCT NQ 3 4 

l'i3l.£HCJlHTeJlHO HaToBapBaHe Ro (MPa) 0.2 0.3 

06eMHo Ter JlO y (kN/m3
) 20.5 22 .0 

MO)J,YJl Ha o61.l.\a )J,ecpopMaU;H5I Eo (MPa) 23.8 40 .0 

K oxe3H51 C (kPa) 24.0 -
D lhJl Ha BbTpelliHo TpHeHe <pea) 21.0 44.5 

9 3AKJIIOQEHHE H TIPETIOPbKH 

IIpo Be,ll;e Hl1Te l1H)J(eHepHoreono)KKM rrpoYQBaHIDI 3a u;enl1Te Ha rrO,ll;rOTOBKa Ha 

l1HBeCTl1IJ;110HeH rrpoeKT 3a TpeTl1 MeTpOpO,ll;l1aMeTbp Ha MeTpoTo B CO<l>H5I "KB KH5I)J(eBo -

WLJ: - 6yn. nOTeBrpa,ll;CKO moce" 3a peanH3aIJ;1151 KaTO Tl1rr "neKO MeTpo" o6xBaru;aT 113IJ;51JTO 

yqaCThKa Ha nO,ll;3eMHO (TYHenHo) CTpOHTenCTBO 11 rOJT5IMa 'laCT OT TepeHa, Kb,ll;eTO ce 

METPOIIPOEKTTIPAr A A)];- KJTOH COct>IUI 

"EKOJIOI1Ul Ii rEOJIOI1Ul 00)]; 
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OEEKT: rrO,UrOTOBKA HA l1HBECTI1IJ;I10HEH TIPOEKT 3A TPETII METPOPO,LU1AMETbP HA 
METPOTO B CO<tJlIT5f. "KB KH5f:)KEBO - urq - EYJI. EOTEBrPA)];CKO 1ll0CE" 3A 
PEAJTH3All;J15f KA TO TIm "JIEKO METPO" 

LIACT: lITH)KEHEPHOrEOJI)KKI1 lIT XJ1,Ll;POrEOJIOBKJ1 rrpOY4BAHII5I 
:; 

3a YCTaHoB5IBaHe Ha JHfTOJTO)J(KH5I cTpoe)J( Ha 3eMHaTa OCHOBa ca rrpoKapaHH ca 25 6p. 

COH,ll;a)J(a C MaKCHMaJTHa ,ll;bJT6oqHHa 42.0 m, KaTO 06ru;IDIT rrpocOH,ll;HpaH MeTpa)!( e 689.4 m. 

3a orrpe,ll;emme Ha cpH3HQmfTe, 51KOCTHH H ,ll;ecpopMaU;HHoHH xapaKTepHCTHKl1 Ha 

CTpOHTenHHTe rrOQBl1 ca B3eTl1 H H3Cne,ll;BaHl1 181 6p . rrpo611, H3BbpmeHH ca 7 1 6p. rroneBH 

Orrl1TH - SPT. 3a orrpe,ll;eJ15lHe Ha arpecHBHocTTa Ha BO,ll;aTa, ca B3eTH H H3Cne,ll;BaHH 10 6p. 

BO,ll;Hlf rrpo6H OT COH,ll;a)J(H rrpoKapaHlf B YQaCThKa Ha rrO,ll;3eMHO (ryHenHo) cTpOHTenCTBo. 

B Cne,ll;Baru;IDI eTarr Ha rrpoeKTHpaHe e Heo6xo,ll;HMO ,ll;a 6b,ll;aT H3BbpmeHl1 

)J,orrbnHHTenHl1 rrpoYQBaHIDI, C KOHTO )J,a 6b)J,e ,ll;eTaHnH311paH CbCTaBeHIDI 

l1IDKeHepHOreOnO)!(KM rrpocpl1n, ,ll;a 6b,ll;e 113Cne,ll;BaHa CKJ10HHOCrra' Ha Il5ICbIJ;l1Te KbM 

rrpoT~aHe, KaTO H ,ll;a 6b,ll;e orrpe,ll;eneH BO,ll;OrrpHTOKa B CTpOl1TenHl1Te H3KOrrl1, KOl1TO ru;e ce 

pean11311paT 3a CTpOHTeJTCTBOTO Ha MeTpOCTaHIJ;Hl1Te. 

,ll;-p 11H)J(. B acHn IIeTpoB 

11H)J(. J1Io60Ml1P AmenoB 

11H)J(. IIeThp CTOHHOB 

11H)J(. AC51 Ma~oBa 

11H)J(. BaCHJI MeTo)J,l1eB 

HH)JC 3naTKo YmeB 

METPOITPOEKT IIPArA A)];- KJIOH COct>l15I 

"EKOJIOrH5f Ii rEOJIOrl15f 00)]; 
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OEEKT: nO,nrOTOBKA HA HHBECTill..J;HOHEH TIPOEKT 3A TPETH METPOPO)lJ{AMETbP HA METPOTO B CO<l>IDl "KB KIDDKEBO - I.lfll- EYfl. EOTEBrPA)];CKO 1lI0CE" 3A PEAnH3AIJ;lliI KATO THTI "JIEKO METPO" 

l.JACT: HIDKEHEPHOrEOmKKH H XH,lJ;POrEOflOBKH TIPOYl.JBAHIDI 

TOM I 

rpaqH1QHO rrpHTIO)l(eHHe 1 

CIiTyaU;:IDI C MeCTOnOJIO)l(eHlle Ha npoyqBaTeJIHllTe COH,I1;a)l(1l no TpaceTo Ha TpeTIi 
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llPOyqBATEJIEH COH.II:A)K: MC 23 

MAllJ,AIi: 150 CTp. 1 oT1 
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eAbp yaKbIl 

cpeAeH yaKbIl 

cpeAeH nS1CbK 

yaKbIleCT 

IlIiiTOIlOlKKO onlilcaHlile 

nOYBeH CIlOW 

YaKbIlIiI, cpeAHIii iii eApliI , 3ao6IleHIiI iii 

nOIlY3ao6IleHIiI, C neCbYIlIiIB 3anbIlHIiITeIl . OT 
3.40 m 3anbIlHIiITemIT CTaBa rIlliIHecro
neCbYIlIiIB. 

nHCbK,Ape6H03bpHeCT, nIlbTeH, 3arIlIiIHeH, 
cIiIBo-KacpHB C pbJKAIiIBIii neTHa. Ha MeCTa 
npOCIloeH aT TbKIiI rIlliIHeCTIii CIloeBe 

nHCbK, OBOAHeH, eAP03bpHeCT, KacpHB. Ha 
MeCTa Ha60raTeH CbC cpeAeH yaKbIl 

5090 13.3 - 13.5 nS1CbK 
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Y CJIOBHM 03HaQeHMj{ : 

Q - HaCHrrH 

Q - rnHHeCTH H rnHHeCTO-rreCbqnHBH CBbp3aHH rrOqBH 

¢" @ >' Q - qaKloJIM M rreCloqJIMBM HeCBlop3aHM rrOqBM 
~ i) 

-ill-- Q-N2- IIpaxoBH rnHHH 

Q-N2 - IIecbqnHBH rnHHH H rrpaXOBO-rreCbqnHBH 

rnHHH 

-= ill-_ Q-N2 - rnHHeCTH rrXCb:U;H 

® Q-N2 - lliICb:U;H 

N2 - IIpaxoBH rnHHH C BHCOKa rrnaCTHqHOCT H 

OpraHHqHH OCTaHKH 

L @- J 

I ®j 
[®j 

leG}:1 
~ 

N2 - IIpaxoBH rnHHH C BHCOKa H 

Cpe,L(Ha rrnaCTHqHOCT 6e3 OpraHHqHH . 

OCTaHKH 

N2 -IIecbqnHBH H 

rrpaXOBO-rreCbqnHBH rnHHH 

N2 -rnHHeCTH IDICb:U;H 

N2 -IIxcb:U;H 

Y CTaHOBeHO BO,L(HO HHBO 

I M~16 I MerpOCTaHlJ;lUI 

MC16 

HHBeneTa Ha TepeHa 

HOMep Ha COH,L(a)l(a 

HeYCTaHOBeHa (rrpe,L(rrOnaraeMa) 

rpaHH:u;a Ha nHTOnO)l(KHTe 

Pa3HOBH,L(HOCTH 


