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PekoMeHIAIMH NO MHTEHCHBHOH TEXHOJOrHH H
MOHMTOPHHIY CTPOUTEJbCTBA 3€MJIAHBIX COOPYXKEHHU HA
caabeix ocHoBamuax / Ilom o6m. penakiuein
C.A. JMyukoro - M.: UudopMallMOHHO-U3AATEIbCKUA
neHTp “Tump”, 2005. c. 96

H3n0XeHBl METOIUKA, IIPUMEDPHI PACUYETOB U OIIBIT IIPUMECHEHUA
MHTCHCHUBHON TEXHOJOTMH IIPH CTPOUTEIBCTBE 3EMIIAHEIX COOpyXe-
HUA B CIOXHBIX NPUPOAHBIX YCIOBHAX HA OCHOBE NMPUMEHECHHMS pe-
TYAUPOBAHHLIX BUOPALMOHHLIX PEXAMOB YIUIOTHCHMS M MOHWTO-
PUHTA COCTOAHUA IPYHTOR. Metomuka TEXHOMIOTUYECKUX PacueroB
BKJIIOYACT B CeOA: onpencnceHue aeOpMaALMOHHBIX ¥ IIPOYHOCTHBIX
XapaKTepUMCTHK IPYHTOB OCHOBAHMS IIPU NOCIOMHON OTCBHIIIKE Ha-
CBIITH.

Pa3paboTraHbl NpEIOXKEHHUS MO0 OOECNEYCHUIO YCTOMYMWBOCTH
c1aboro OCHOBaHMA 3a CYET YCTPOMCTBA ApEHaXa W IPUMEHEHUSA
FCOCUHTETUUCCKMX MATCPHANOB.

[IpeaHa3zHaYeHbl CTPOUTEJILHBIM OPraHU33alUSIM, HAYYHBLIM U
MPOCKTHBIM HMHCTUTYTAM IS PEIUCHHMS TEXHOJIOTHYECKHX NpOoOJIEM
CTPOMTEILCTBA OOBEKTOB TPAHCIIOPTA B CIOXHBIX HHXKECHEPHO-TE€0I0-
I'MYECKUX YCIXOBUSIX. OHU IOJEe3HBl TAKXKE IJISI MOATOTOBKH H IIOBHI-
LICHUA KBaMUDHKALIMA UHXCHEPOB CTPOUTEIBHERIX CIIEHATIBHOCTEH.,

Pexomenoauuu paspabomasu n-p 1¢xXH. Hayx, npodp. C.4. Jlvu-
kuh (nm. 1 - 11, 13); npod. 3.C. Caupunosos (. 1, 2, 11); o-p
tpaHcnopra PAT B.A. Co6utnHes (1. 1, 11); naxenep A.B. Hon-
rop (m. 2 - 7, 9, 10, 12) u kaHno. TexH. Hayk A.B. IloHoMmapés
(1. 1 3, 8). Obmaa penakuus g-pa Texd. Hayk, rnpo¢g. C.A. JIyuxoro.
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BBEAEHUE

PexoMeHaalu1 1Mo MpOeKTUPOBAHHUIO U CTPOUTEILCTBY 3 MJISIHBIX
COOPYXKEHMM Ha CJaOBIX OCHOBAHUSIX B PEXKMME MHTCHCHUBHOM TeEX-
HOJIOTUM pa3padoraHbl MOCKOBCKUM IOCYylapCTBEHHBIM YHUBEPCH-
TeTOM nyrei coobineHuss (MMHT) Ha oCHOBe melCTBYIOLIHUX CTPOU-~
TEJbHBIX HOPM M IpaBWI IO BBIOOPY KOHCTPYKTUBHBIX PEILEHUWH,
[IPOCKTUPOBAHUIO U CTPOUTEIBCTBY 3€EMIIIHBIX COOPYKECHUR U OCHO-
BaHUMN B CJIOXHBIX NMPUPOAHBLIX YCJIOBUSIX, a4 TAKXKE DPE3yAbTaTOB HC-
cJeOOBaAaHHUMN, 3KCIICPUMCEHTOB M IIPAKTHUYECCKOro OIbITA IO LaHHOM
rmpoodaeMe.

K cnabpIM OTHECEHBI I'PYHTHI, HE O0Magalouiue JOCTATOYHOM He-
CyLUEeH CIIOCOOHOCTBIO, IIPU MCIOJL30BAHUU UX B KAaUyeCTBE OCHOBA-
HHUM HACBIIEM HeOOXOAMMO YYMThIBATHL BO3MOXHOCTH AedopMallui
IO BO3JECMCTBHEM Harpy3KM OT Beca HACBIIIA U paboTarolux Ha Ha-
ChIIIU MAIlIVH.

Hachimmp Ha ¢i1aboM OCHOBAHMU CJEOYET paccMaTpéBaTh Kak
CIIOXKHYIO KOHCTPYKIIMIO, B KOTOPOM IO HAarpy3koM B3aMMOIECHCTBY-
IOT BJIEMEHTBL OCHOBAHUS (CJION TPYHTOB, JAPCHAXHBIE U BOAOOTBO/I-
HBIC COOPYKEHHsI, TCOCHHTCTUYECKHUI MaTepuas); HaChIIU (IPYHTO-
BbI MaccuB, apMUpOoBaHHBIM [ CM) U JONMOJIHUTENIBHBIE VISPKHUBA-
IOIIINE COOPYKECHMUA.

BPPEeKTUBHOE B3aMMOAECHMCTBUE BCEX JIEMEHTOB HACBHIITA MOXET
OBITH JOCTHUIHYTO B PE3YJbTATE IIPUHATUA ONTHUMaJIbHOM KOHCTPYK-
IIMHX M PALMOHAJILHOM TEXHOJIOTMH, B TOM YHCJIE U IIPHU IPUMECHECHUHU
MHTECHCUBHOM TEXHOJIOTHUM €€ BO3BeAcHHUsA. MHTeHCUBHBIE TEXHOJIO-
TMYECKUE PEKHMMBI O0CCIIEUYUBAIOT YCKOPEHUE OCalKU U TMOBBILLICHUE
IIPOYHOCTU TPYHTOB 33 CYET IIOLLIATrOBOrO PEryJIUpOBaHUSA IapaMeT-
POB CTPOMUTEJIBHOM HArpy3kM U MOHUTOPHUHIA COCTOSSHMUS HACBIIIH U
OCHOBaHMUS.

IIpu cocTaBieHUH pPEKOMEHOAUMMA YYTEHLI pe3yIbTaThl HAYYHBIX,
IMPOEKTHBIX W TIPOU3BOJACTBEHHBIX OpPraHM3alUil TPaHCIIOPTHOIO
CTPOMTEJILCTBA IIPU CTPOMUTEIBLCTBE XKENEe3HhIX U aBTOMOOWIBHBIX OO-
POT B CJIOXHBIX IIPUPOIHBIX YCIOBUSAX.
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OKCOECPUMEHTAJILHOEC IIPUMEHEHUE BBIIIOJIHEHO COBMECTHO C
OAOQO "¥YpanrurnporpaHc”. Pe3ynbTaTbl 3KCIIEPUMEHTAIBHOIO IIPUME-
HeHust ogoOpeHbl JopoxHeiM KoMuTeToM [lepMmckoit obnacTy.

PexoMeHpauuu npegHa3sHaueHB! HAYYHBIM U ITPOCKTHBIM WHCTHU-
TyTaM JUIS PelIeHUS TEXHOJOTHUYECKHX IIpOdJIeM CTPOUTEILCTBA O0Ob-
€KTOB TPAHCHOPTA B CAOXHEBIX UHXEHEPHO-T€OJOIrH4eCKUX YCIOBH~
aX. OHM MOJIe3HBI TaKXKe I MOATOTOBKH M ITOBBILIEHUS] KBAJIVU(U-
Kall UHKEHEPOB CTPOMUTENBHBIX CIIELUATIBHOCTEMN.

MeTonnka npoexXTUpOBaHUSI MHTCHCUBHOUN TEXHOJIOTHUM M3JIOXKE-
Ha Ha IIpUMepax COOPYKECHUSA 3€MIIAHOIO ITOJOTHA:

IHpumep 1. COOpYyXEHHUE 3EMIISTHOTO IOJIOTHA ITPU CTPOUTEILCTBE
XeJae3HoaopoxHou nuHun Kaprioropsl - BeHnudra.

Ilpumep 2. CTPOUTENBCTBO ABTOAOPOXHOIO 3€MJISIHOIO ITOJOTHA
Ha TIOAXOAaX K MOCTOBOMY nepexony yepes p. Kamy.




1. OCHOBHDbIE NONOXXEHUA METOAUKN

PekoMeHOAIMM INMpeaHa3HauYCHBI IS IIPOEKTHUPOBAHUA U CTPOH-
TEJILCTBA 3€MJISIHbIX COOPYKCHHUI HaA CJIabBIX OCHOBaHUSIX.

MeTtonuka pacdeTa U BhIOOpa OIITUMANbHBIX MHTEHCUBHBIX TEX-
HOJIOTHYECKHUX PEXKMUMOB HM3JIOKEHA Ha IIpUMEpe BO3BeAeHUS HaChl-
eii. B e€ OCHOBY MOJIOXKEH VYET BIMSIHHUS YIIPaBISIEMBIX CTPOMUTEIIb-
HbIX (TEXHUYECKHUX H TCXHOJOTHYECKHX) IMapaMeTpoB IIpH pacyeTax
OCHOBAaHHUH 110 NOITYCTUMBIM JAc(OpMalMsIM U IIPEeIEeNbHOMY COCTOS -
HHUIO.

AHaJIN3 CTPYKTYPhl U CBOMCTB CJIAOBIX OCHOBAHUHN IIPUBOIHUT K
BLIBOAY O LI€JIECOOOPA3HOCTH YNPABJICHUSI TEXHOJOTMYECKUMU IIPO-
[IECCaAaMU IIPH OTCBIIIKE HACHIIIU C KOHTPOAEM U3MEHEHUS IPYHTOBEBIX
XapakTEepUCTUK. 1 3TOM 1IEJU K BHEIIHEHN Harpy3kKke Ha OCHOBaHUE
OT HACBHIMMHU CAeOyeT N00AaBUTHh CTPOUMTEIBLHYIO HAarpy3Ky OT I'PYHTOYII-
JJOTHSIIOIIEUM TEXHUKHY U IIPUHATH B KAaUECTBE YIIPABISIEMBIX TEXHOJIO-
rMyecKye mnapaMerphl. TakoM BBHIBOIO HUMEET IMPAKTHUYECKYIO 3HAYH-
MOCTb, TaK KaK PEXHMMBI pabOTbl BUOPOKATKOB MOIYT U3MEHSTHECH B
HIMPOKOM JUAIla30HE.

B xone 3eMIIIHBIX paloOT B CIOXHEBIX UHXEHEPHBIX YCIOBUSIX ME-
HSIOTCS (PU3NYECKHE CBOMCTBA 'PYHTOB. BTH U3MEHEHUS 3aBUCST HeE
TOJBKO OT NMPHUHATHIX KOHCTPYKTUBHO-TEXHHUYECKUX pEILICHHU, HO U
OT TEXHOJOTHYECCKUX IpoueccoB. IloBrIllIcHUe kKadecTBa 3€MJIISTHBIX
COOPYKEHHUH MOXHO JOCTHYb KaK IIYVTEM IIPpOEKTUpPOBaHUS, TaK M
yIIpaBJICHUA TEXHOJOTMYECKUMHU MpoleccaMU IPU CTPOUTEIBCTBE.

BO3MOXHOCTb UCIIOJB30BAHUSA CHA00I TOJIILM B KayeCTBE OCHO-
BaHUS YCTAHABJIUBACTCS 11O CTEIICHU €€ YCTOMYMBOCTH, XapaKTepHU3y-
eMOi KO3(pPHUUHUECHTOM 0€30MacHOCTU Kg, ., IUIs1 OnpeacacHUust KOTO-

pOro HEOOXOOUMO ITPOBECTH PACYET OCAJAKHU U YCTOMYHUBOCTH.
B 3aBucuMmocTH oT K4, ,, OmpenaensseMoro st yCJIOBUM OBICTPOR U

MEINJIEHHON OTCHIIIKM, OCHOBAaHHE (B ILIEJIOM) OTHOCSIT K OJHOMY U3
TUIIOB B COOTBeTCTBUU C Tada.1.1.

B momosHEeHUE K CYILUECTBYIOLIEH METOOHMKEe WHIWBUIAYAJIBLHOTIO
IMIPOCKTUPOBAHUSA TP UHTCHCUBHOM TEXHOJIOTUU CJICAYET YYUTHIBATh
OCOOEHHOCTU MCIIBITAHMM CcnaOBbIX I'PYHTOB UISI OIIPEICIICHUS ITOKa-

o)



3aTejieil UX MeXaHU4ECKUX CBOMCTB. MICXOMHBIC NJaHHBIE ISl pacyeTa

MHTEHCUBHBIX TEXHOJIOTNYECKUX PECXKUMOB:
a) IMPOCKTHBIC XaPaKTEPUCTUKU HACHINH U OCHOBaHUA (BBICOTA,

IHIVPUHA, 3AJI0XECHUE OTKOCOB);
0) pe3yabTaThl UHXCHEPHO-TEOJOIrMYECKUX U3BICKAaHUH TEPPUTO-

PHUU CTPOUTECJILCTBA;

Tadonuupa 1.1

THnol c1a0bIX OCHOBAHHHA

MOoXXHO UCHONH30-

I K. > 1 0662;?‘;3;3 TIpH Cxartue BaTh B KQUeCTBe
mob pOCTH OCHOBaHMA

OTCBITIKH HACBITIHA

r Y CTOMIMBOCTE -l

., Moxto
b
Ipu OBICTPOI IIpu ObICTpOi S AT
OTCBINKE HE OTCHIIKE - CIBMUT B KAUECTRE
1A Ko <lgsKg'| obecniedeHa, HO (BBIIOP); TIpH CHO D

JOCTHUTAcTCA IIPH MENICHHON - | MBMEE gﬂﬂm Io i

MEJIJICHHOM I - CXaTHe .

OTCBITIKE

- ~ ——
{ JUIs1 OKOHYAaTe/ L~
HOI'O CYKICHMA O
F 0,2$K;:;H<:1 CTE:IIGI—[PI YCTOM- {

BOCTH HCODXOOUMEI

I1b

J1abopaTopHHIE
J ~ MCIILITAHUA

YcroauBoCTh
HE MOXET OBITH
I11 K.'<0,2 | obecrreyeHa HU
IIpHU KaKOH CTerIc-
HY KOHCONMUIALAU

T

B) napaMeTphl IPYHTOYILIOTHAIOUICH TEXHUKM;

') CPOKHU CTPOUTENLCTBA.

Hnst yCcKopeHUuss (PUIBTPALMOHHON KOHCOJHIAIIMU BOJOHACHI-
LLIEHHBLIX TPYHTOB OCHOBAaHUS B INMOATOTOBUTEJILHBIM TIEPpUOH CIECOVET
NMPEIYCMOTPETh YCTPOMCTBO JPEeHAXHBIX NMPOPE3El U BOOOOTBOIHBIX
KaHaB (pUcC. 1.1), 3aChIlMaHHBIX NecyaHO-rpaBUMHON cMechio (I11°C).

[Ipu 3HaYUTEILHON (pacyéTHOM) ryOMHE Claboro OCHOBAHUS B
NOIOJHEHUE K APCHAXXHBIM IIPpOPE3sSIM IPECLyCMaTpHUBAETCA YCTPOU-
CTBO NMeCYaHBIX CBayl MPU NOrpyXeHUHU MHBEHTAPHBIX TpYO C IIpuUMe-
HeHeM BHUOPOYCTAHOBOK, HanmpuMep BH6p0060py110BaHHe LRB 125
- LRB 255 ¢dupmel JIudbxepp; TexHomoruss UX yCTpOHCTBa U3JI0XKEHA
" BIm 9 - 11.
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Puc. 1.1

2. NAPAMETPbl UHTEHCUBHOMN TEXHONOUM
BO3BEAEHUA SEMNAHBIX COOPYXXEHUN

- IlpoexTupoBaHN€ MHTEHCUBHOW TEXHOJIOIHU COCTOMT B BhIOOpE
TAKUX TEXHOJIOIMYECKUX IIapaMEeTpPOB, KOTOPBIE B COBOKYIIHOCTH

obecrieyar Vyiay4diIeHHE 3KCIUTYaTallMOHHBIX XapaKTePUCTHUK 3EMIIA-
HBIX COOPYKEHUU:

- yMeHbllueHue ocaaxku (S);

- IIOBBILIeHUE MOAYIs AedopMauuu (F);

- IIOBBILIIEHHE ITPOYHOCTHBIX XapaKTEPUCTUK I'PYHTA.

IIapameTpsl MHTCHCUBHOM TE€XHOJIOTUU IIPU CTPOUTEIILCTBE 3€M-
JIHBIX COOPYXEHUI Ha c1abblX OCHOBaHUAX NMpUBEINEHBI B Tabi.2.1.

Ha ocHoBanMM HaHHBIX Tadua. 2.1. JOTTOMIHHUTEIBHO B J1abopaTop-
HBIX YCJIOBUSIX OIIPEICIISIOTCS XapaKTepPHUCTUKMU:

1) mis rpyHTOB HACHIIIH:

- MakKCUMaJIbHas IUIOTHOCTB P4, I/CM?;
- ONITUMAJIBHASL BIAXHOCTh W,,,,, %.

2) LISl TPYHTOB OCHOBAaHUS.

- BJIAXHOCTh Ha rpaHuiie Tekydyectd W,, %;

- BJIAXHOCTb HA TPaHMLE packarbiBanust W,, %;
- YMCIO TUiacTHIHOCTH J,, %. '

IIpy moMonM 3TUX BEIUYUH ONPEACISETCS MOKA3aTENb TEKYYeC-
TU (IMOKa3aTesib KOHCUCTECHIIMHU) ISl OLIEHKU Ne(POpMATUBHOCTH OC-
HOBaHMA [9]. | -

Iloka3arenp Teky4eCcTH J; MUHEPAIBHBIX 1 OPraHOMUHEPAIBHBIX

IPYHTOB PacCYMUTHIBaeTCA 1o dopMyie:

W,,-W
J=—2—t (1)

P



Tadonuuma 2.1

ITapaMeTpbl HHTEHCHBHOH TEXHONOTHE

I'pymna mapamerpos HanveHosaune mAPaMETPOD
HasieHue OT Beca rpyHTa HACHIIY, P.
TUTOTHOCTH TPYHTA, Tu
E g BHICOTa HACBITIN: H
- % YUCIIO CIIOEB OTCHUIKMU; n,
TOJTUIAHA CNTOSA OTCBITIKY, h.
KpPYTH3HA OTKOCOB n,
Texnonornuecxue — — —
N KOHCTPYKTUBHBIC JlaBicHMe OT KaTKa: P
AMIUTUTYOA BUOpalMM; A
v, 9acTOTa BUOpaIm; V
l 5 BLIHYX/IAI0111a5 cHJIa; F
CKOPOCTD ABIKEHMH, V
KONMWYGECTBO TTPOXOIOB,; N,
BpeMA MeXIV IpoXoJaMu T, .
[LnoTtHOCTD rpyHTA; Yep
IIPUPOIHAS BIIAXHOCTE, w.
I 1TOKa3aTeJTb KOHCUCTEHIINW TPYHTA, J,
MOOYJIb fedhopMaliiy; E
Xapamepucmm IPYHTOB MOMY/b OCALKH: e
OCHORAHUA i 3aMCHBI
(BLIpEIKM) ClLeTIICHUE, C
VI'0J1 BHYTPECHHETO TPEHMUS Q
ko3ddmimenTt punsTpaunmy; K,

K02 PWIMEHT NOPUCTOCTH;
TOIIAHA 3aMcHEHHOI'O TPYHTA

- o

Tonnmua Matepyana,
ITOBEPXHOCTHAA TUTIOTHOCTE,
Npee]T Ha pacTsHKeHVe;

XapaKkTepUCTHKN rcoc&:r—rrc- HAMGOJIbLICE VUTHHEHHE:
TUYCCKOro MaTepuana (reo-
P MOLYJIb YIIPYTOCTH;

TEKCTUJIb, TCOPELIETKH U
reOCCTKH) BOOOTTPOHNIIAEMOCTD,

IIPOYHOCTh Ha IIPOJABIMBAHUE,
3(hDeKTURHBLIN INaMETP OTREPCTHIA;
HONITOBPEMEHHAS TIPOYHOCTE

[lo BeauuuHe J; ycTaHABIMBaeTCsI KOHCHUCTECHIMSI TpYHTA
(Tab61:.2.2).

]



Tabnuna 2.2
3HAYCHHS TOKA3ATeAA TEKYYECTH M PAIIHYHOR KOHCHCTEHIMH IPYHTA

Teepnas, mojyreepaas | | 0 — 0,25

TyrorvtacTudHas 0,25 - 0,50
MsarkoruiacTH4Has 0,50 — 0,75
0,75 — 1,00

> 1,00

3. PACYET OCAAKW CNTABOU TOJILUUY OCHOBAHUA C YHETOM
MHTEHCUBHOU TEXHOJI0OIMUM

3.1 MerToauka pacyeToB

Pacuér ocamokK NMpoOMU3BOAUTCS MO PopMyJiaM:

2b; \
(A5 Siu-u)'}’(hm-l_ Si(j-l}) (2R;+R2+_'EJ§RI)

~ (2)
Sﬂf—_ J‘L’Ei |
2,
(hp- Sig1)Pg| 2R+ R+ a; oy (3)
SKIJ"= B nE,- ) o

rae Sr; - ocalKa i-ro Cja0s OCHOBaHHMS OT Beca IpyHTa II0CJIe OT-

CBIIIKU j-IO CJIOSI HAcChbIlIU, M;
Sk; - ocamka I-ro Cjosi OCHOBAaHHMS OT KaTka I10CJI€ OTCHINKHU

J-TO CJIOSI HACBIIIU, M;
§;; - oblllasg ocaJka OT IPyHTa M KaTKa IOCJIe OTCHIIKH MNpe-

OBUIYLIUX CJIOEB, M,
a; - TIPOCKILIMSI OTKOCA j-TO CJIOSl HaCbIIH, M;

b; -~ MoOJIOBMHA LLIMPHUHBI j-TO CJIOST HAChINH, M;
Ag; - BBICOTA OTCHITITAHHOM HACBIIH, M;
hr; - MOLITHOCTh CXHMAaeMOro CJjIosl, M;

vy - IUIOTHOCTh TPYHTa HACHINIUA, T/M’;



; - MOIOyJIb nehopMalu i-ro CIOS1 TPyHTa OCHOBAHMS, T/M?;

Z; - pacCTOIHUE OT MOBCPXHOCTH IT'PYHTa O CE€pEOUHBI I-TO

CJIOSI OCHOBaHMSI, M; |
Py - maBieHUE OT KaTka, T/M?; '

R; 1 R, - napaMeTpuyeckue pa3Mepbl HaChIu |2}].

a;+ bj .

,= arctg ,

L "M

Harpy3ky OT KaTtkKa, AeHCTBYIOLILYIO Ha Ci1aboe OCHOBaHUE, Orpe-
NEJA0T corjlacHo cxeme (puc.3.1.1) mo dpopmyiie:

K

L _ L
I

K (2h,+d)l’

CAC cn — TOMHIMHA YIUVIOTHACMOI'O C/IOA OTChIIIKH, M,

[ - ININHA BaJibLla BUOPOKATKA, M;
- MAaKCHUMAaJIbHAas1 Harpy3Ka Ha IMOBEPXHOCTH CJIOA OT KaTKa C

BUOpaiyen, T.
d- IVINHA CJcla KaTka, M

HHa ciaena Karka d onpeneiasercs no ¢gopmyne [10]:

r

P
:_g_-\:-\.-:_::"-\.
P

-

Puc. 3.1.1 Cxema 048 onpedescHuUnR HAZPY3KU HA OCHOGAHUE Om Oelicmeus Kamka
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rac

q - IMHEHHOE JaBlEHUE, T/M;
r - paguyc BajJiblia, M,
Eo - MOAYJIb ﬂe(l’OPMaIIHH HaCBbIITHOI'O IT'pyHTAa, T/Mz;

£ - ko3 dUILIMEHT nepexoaa, KOTOPHIHA 3aBUCHAT OT XapaKTepa
SIIOPHI pacCIIpeACICHUS JABICHUHN MOA BaJIbLIOM KaTKa.

JIig ynpolIEeHUs INMPAaKTUYECKHMX PACYETOB BEJIUYUHOM ciiema OT

KaTKa IIPpECHEOPEralor.

OCHOBHVK) XapaKTCPUCTUKY CcNadbIX OCHOBaHWU - MOOVIL [e-

dopMaLmit £ onipenesisaioT no caeayroluM GopmMmyiiaM:

I'cC

W.-W._.

E -F . XJy.. - —-X b
. _( max i ’ mm:)( Lij in T) (10)
A 2 JLmaxf-JLmini |
W= W _(W"PS&') (11)
i np h _ °
[i

E,=E; ;+AE

ij =

;. )
E ;; - Monyns nehopMaLMH i-TO CIOSI OCHOBaHMS TOCNE OT-

CBITKH j-TO CJIOSI HACKINH, T/M?;

AE ij = UBMEHEHUE MOIyIsl nePOopMalMM [-TO CJI0S OCHOBA-
HUS IOCJIE OTCHITNKH j-TO CJIOS1 HACBHITIHN, T/M;
W ;; - IpUpOAHAsA BJIAXHOCTb IPYHTa i-TO CJIOSI OCHOBaHUSI

IOCJIE OTCBIMNKE j-TO CHOSI HAaChIMU, %:;
S ;; - ocanka i-Tro CjI0sl OCHOBaHHUS IOCJIe OTCHINKH j-TO CJIOA

HACBINIH, M;
Ar; - TONIUHA i-TO CJIOS1 OCHOBaHMSA, M;

E, ...1E,., ;- MaKCUMaIbHad U MUHUMAaJIbHAasI TpaHHLIbI MO-
nyiasi pepopMallii i-ro CJosi OCHOBaHHUs, T/M2;
Simax i B imin i = MAKCHUMAJIBHBIA ¥ MUHUMAJBHBIN MOKa3a-

Te€J1b KOHCUCTCHLIMHU IPYHTA i{-TO CJI0OA OCHOBAaHWUSI;
W,; - BIaXHOCTb Ha I'PaHMLE PacKaTblBaHMS, %;

Jpi - YACIIO TMNACTHYHOCTH i-I'0 CJIOA OCHOBaHMSAL.

Dopmyier (2) - (12) Z0IMycKalOT y4ET HEOTHOPOAHOCTU OCHOBAHMS,
TaK KaK B HMX BBIICJEHBI XapaKTEepUCTUKHU I'PYHTaA Pa3HOM KOHCHC-
TeHUUU. CyThb METOAUKHU COCTOHUT B TOM, YTO IMOCJIE OTCHITIKU IEPBO-
FO U MOCJEeOYIOUIMUX CJA0E€B HACHIITY OCalKa M XapaKTEePUCTUKH TI'PYH-
TOB MEPECYUTHIBAIOTCA, U UCIIONB3YIOTCA B KaYeCTBE UCXOOHBIX JaH-
HBIX IUISL ClledyIolluero luara pacyetoB. OQHOBpeMEHHO NOSABASETCA

11



BO3MOXHOCTD LeJICHAIIPABJICHHO YAYYIIATh CTPOUTEIALHBIE CBOMCTBA
IPYHTOB NPH YCIOBHUHU OOECIIEUCHHUS YCTOMYUBOCTH.

IIpy yrnpaBieHHMHM TEXHOJOTHYECKUMHU IIpoOlLIECCAMH [2] B KaXIOM
CJIOe OTCBINIKA HeOoOXOAUMO B BEJIUYHHE OOlEe Harpy3kKe Ha OCHO-
BaHHE YUYECTh ITapaMETPhbl CTPOUTEIBHOM HArpy3KH W IPUHATH B Ka-
YECTBE YIIPABISIEMbIX IMAapaMeTpOB: TOJNUIMHY CNOAd U PEXHUM padOTHI
IPYHTOVIUIOTHSIOUWIECH MALIUHBI (CKOPOCTh, YACTOTY U aMIUTUTYAY BH-
Opauuu). Haubdonblice BAUSIHAEC OKa3blBAaIOT aMIUVIMTYa BUOpaALIMH H
Macca Karka.

3.2. Npumepbl pacuéra ocanakm Hacbinu Ha cnadom
OCHOBaHUN NP NPUMEHEHUN NHTEHCUBHOW TEXHONOIr MM
HA peanbHbix obbexkTax

Ilpumep 1.

[Tpu crpouTeNbCTBE HACBIM BhIcOTOi H = 5,6 M (puc.3.2.1) Ha
y4acTKe XKeJIC3HOAOPOXKHON nuHUHA Kaproropsei-BeHauHra paspabdo-
TaHB! ABa BapHaHTAa UHTCHCUBHOH TEXHOJIOTHH:

Bapuaut 1. Orcbinka HACHITTH CIIOSMH 110 0,8 M M yIUIOTHeHHE HUX
BuOpoxarkoM HAMM 2520D maccoit 17 T1;

Bapuaur 2. OTceinka Hachinnu ¢josiMu 1no 0,4 M M yrlOTHEHHE UX
BHOpokatkoM HAMM 2520D maccoit 17 T.

HUcxonubpie naHHBIE IJI pPacyETOB IIpUBEIACHBI B Ta0aunax 3.2.1 -
3.2.3.

3Ha4YeHHUA NPOECKLUMH OTKOCA j-IO CIOS HACHINM a; U TIOJOBUHBL

IMMPUHBI j-TO CJIOS1 HACBLINM b; TTOBEPXY IPUBENCHEI B Tabnuiax 3.2.4
U 3.2.5, sHaueHusa R;, R, n P B Tabimuuax 3.2.6 u 3.2.7.

Ucnionp3yst TOJNYYCHHBIE MOAHHBIE, OINPEAcadlOT 3aBUCHMOCTD
OCaIKM I'PYHTOB caboro OCHOBAHUY NPU peaiu3alliyi UHTCHCUBHOM!
TEXHOJIOTHH.

a; b;

0,7M @

Puc. 3.2.1 Pacuemnan cxema npuUMeHeRUR URMEHCUGHBIX MEXHOAO0UYCCKUX DPENCUMOE.
NnpU GO3BEOCHUN WEACIHOO0OPONCHOU Hactinu evicomou H=S5,6 m:

Il - cyrmMHOK MSrKOIUIaCTMYHHIN; Z - CYNEeCh TeKydelUlacTUYHasi; J - mneCYaHo-
IrpaBHTHasA CMECH

12



Ta6auua 3.2.1 | - Taonauuma 3.2.2

XapaKkTepHCTHKA HACHINK M KATKA Xapampnmxa CJ10€B OCHOBaHNA
I1n10THOCTh I'PYHTA PaccrossHue ot noBepx-
HACBHITH, T/M’ HOCTU OCHOBAaHMS IO Ce-
- — PEeIUHBI CJIOSI, M
ITpocKTHanA BHICOTa — T
HaCMTH. M HauambHest momyns ze- | 1300 | 2000
— — — dopmaiuu, /M
0,8 (0,4 — —
TomiMHa OTCHIIaEMOTIO (0,4) Mo ClOSt 1D 22 4.8
ciaosi, M OCThb yHTa
— OCHOBAHUS, M
[llnpisa ocHoBHOK IlpupomHas BRIaAXHOCTb, %| 24 22
BiaxHoCTh Ha rpaHuile 16 17

pacKaTbIBaHUSA, %

Qucno _n;ammomn . --

Hamwﬁmanue wm cna-
6020 OCHOBARUA

Makc. Kosd)d)mmeﬂl‘ KOH-
CHUCTeHLIMH Jm,
Mumn. Koatbcbmmeﬂr KOH-
__ CHCTCHIINM J, m {
. - Makc. rpaHnna Monyns Jie-
K C¥ ] ¢)opMau:lm /M
ocm'[i’:m:}{ Harpyska MMH. IpaHMIA MOH,yJIﬂ ne- 1250
, (bopmau}m 1/ M2 |
C)’m-

Tadnuua 3.2.3
IIpoynocTHBIe XaPAKTEPHCTMKH TPYHTR OCHOBAHMA

HauMeRoBaHRE NAPDAMETPA 1-it caon

IInoTHOCTH IPYHTa OCHOBaHMH, T/M

¥Yron BHy'l'pc}I]-Icl"D 'Ipe}msx rpanx

Cuenne}me rpyHTa, T/M2

Cpem{emncme}maﬂ IUIOTHOCTH IIPU NeEpPEyBRIAKHEHHBIX
TPYHTaxX, T/M°

[IyGuHa pacrionoxeHMs JaHHOIO NOPH3OHTA, M

Besnrmia xacaTenbHBIX HANPSDKCHUN IS 3&1131&1101‘0
TOPW30HTa, JOTH
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| Tabnuuma 3.2.4 Tabanma 3.2.5
3navenns a ;u b ; nna 1-ro papuaHTa Jnavenmus a ;u b ; ma 2-ro BapuanTa

YILIOTHEHHUS ylmo'meﬂm

-~ Tabnuma 3.2.6
3naveHns R;, Ro v Py nan 1-ro BapuanTa ymwioTHeHus

BricoTa Harpyska or | Cyrmoi mm":"’“"ﬁ _f)'ﬂe% TeKYICTUACTIRAR
nacent H, M | katxa P,, 1/ M RI(D) R2(1) R1(2) | R2(2)
_93_8 11,%5 0,9102 1,4488 0,0262J 1,2387

1,6 | 5,63 0,0224 1,43(52 0,057 | 1,2079

5,6 1,61 0,1552 1,3038 0,3498 0,9151

#

Tabnuuma 3.2.7
3uaseHnsa R;, Ry; ¥ Py ia 2-r0 BapuanTa yILIOTHEHHSA

Bapuanrl: BUOpoKaToKk Maccoii 17 T, OTChIIIKA I'pYHTA HAChIIH
cjaosaMu 1o 0,8 M.

IHepewiii crou nacwinu:

a) Ocanka 1-ro cioss ocHOBaHUA (MATKOIUIACTHUYHBIN CYIJIMHOK),
[IPU TTIOCIIOMHOMN OTCHIIIKE HACBHITIHN:

213,05 )

| 12—""‘ 0,0071

= - — — —— — =0,001 m

(2,2-0) - 1,65 - (0,8+0) - (2 .0,0071+1,4867+
S
ri 3,14 +1300

14



0,0071) |

(2,2-0)+11,25 -
- = 0,010 m

213,05
2-0,0071+1,4867+ 12

Sk1 = 3.14 -1300

6) Ocanka 2-ro Cjost OCHOBaHMsl (TEKYyYEIUIaCTUIHAA CYIIECD):

- 2-13,05
(4,8-0) - 1,65 -(0,8+0) - (2 -0,0266+1,2319+ I 0,0266)
Sra =" | 142000 .=-' 0,002 M
2-13,05
(4,8-0) - 11,25 - | 2+0,0266+1,2319+ ———>— 0,0266
1,2
SKZI::—__—__—__—___——_—__—______—_ — 0,016 M

3,14 -2000

So5u¢—1 =2 S+ 2 Skip = 03029 M

B TakoM Xe nopsake ObUIH NPOBEACHBI pacye€Thl IJIsI OCTABLUIMX-
csa cnoeB. Ob6ag ocaaka OoCHOBaAaHHSA HachITU IPHU NEPBOM TEXHOJO-
TMYECKOM BapuaHTe S5, =0,150 M.

Ilocie OTCBIMKM KaXAOro CJoS MPOMU3BOAMIOCH YTOYHEHHE MO-
oynsa nedopmauuu ..
Ilepewii croli Hacwnu:

a) UameHeHue monyist aecdopMaliiu 1-ro ¢iod oCHOBaAHUS (MsIr-
KOIMACTHYHBLIN CYIIIMHOK):

(1900-600) - (0,73 ] 23,6181_- 16_)
AEII =" ) 1‘_ OL EE— - =37,82 T/Mz
W, =24 -(£53%)=23.68 %

E;; = 1300 + 37,83 = 1337,82 1/M?

0) Usmenenue Mmonynsa acdopmaiuu 2-ro cnosi OCHOBaHMUA (Te-
KydernyiacTU4yHasl Cyriech):

21,87 - 17)

(3800-1250) - (0,83 - c

AE, = =55,25 /M’

1-0
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22-0,029
4,8

W,, =22 ( )=21,37 %

E,; = 2000 + 55,25 = 2055,25 1/M

PacuéTsl u3MeHeHU MoAyas aedopMallMUi IPU OTCHINIKE MOCe-
IVIOLUX CJOEB BBIMMOJHCHBI aHaNorudHo. Pe3yapTraThl pacyéToB
OCagKHu U U3MEHEeHUSI MOAyJsl dedopMallMid FPYHTOB CJIADOro OCHO-
BaHUA Hackinu H = 5,6 M npuseneHsl B Tabnuuax 3.2.8 u 3.2.9.

Tadbnuuma 3.2.8
Pe3yabTaThl pacyera ocaakv H Moayas aedopMaunu 1A sapuanTa 1

BricoTa Obman ocanka | Hamenenwe moayna nedop- Hamenenmne moaynas aedop-
Caon nacemM H, M HACHIIH, M maupn 1-ro cnoa E,,, /M mangs 2-ro caos E,, /v
1300 2000
1337,82 2055,25

P e A

149382 2293.25

Ta6baunma 3.2.9
Pe3yapTaTthbl pacdera OCAAKM H MOAYJAA nedopManum i BapHanTa 2

1300 2000
1368,55 2102
1402,82 2157,25

S M

0135 -------- | -------- ot TT==" r ——————— ;---—.u.—..........;__..________l
\ | ' | i \
05 {-------- A A R S o]
! \ ! \ ' \
! | ! ' h=0,4m
0251~ === oo --omee oomme T *

) | ’ |
02 {-=n-nn-- S A A R ;
) | ' | )
) ! ) ) ' '
g1i51-—-—-=-=--- : """""""" - - = -——-:— ——————— :— ——————— | E - _-_.:
' ' | ) | h=0,8 m:
011 -------- e gu. : -------- :— ____________ ;_ _______ .:
) ! ) | I
) ) ] t ' )
0051~~~ ~-~--- il S TTT T :— ------- :—- ——————— :- _______ .:
) ' | | ) 1
0 | : ' t l |

0 1 2 3 4 5 6 H M

Puc. 3.2.2 3asucumocmb ocaoxu OCHOGAHUR Oom pexcuma omcwinku nacvinu H=5,6 m
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Ilo pe3syasTaTaM pacyETOB MOCTPOEHHI rpadUKH, HAa KOTOPBIX Ha-
0JI01aCTCSI HBMEHECHUE OCAAKH I'PYHTOB €J1abOro oCHOBaHUSA U MOOY-
1 nedopMalMM B Mpoliecce pocTta Haceinu (puc. 3.2.2 u 3.2.3).

- bBUJIM NPOBEACHBI TEeXHOJOIMYECKHUE PACYEThI ¢ NPUMEHEHMEM
pa3IMUHBIX BUOPALIMOHHBIX KATKOB U NOCTPOEHBI rpaMKH HU3IMEHC-
HUud nedopMAlIMOHHbBIX XapaKTepHMCTHK OT OOlieit HATrpy3KHU Ha cija-
6oe ocHOBaHHE (puc. 3.2.4).

CpaBHeHHUE BaAapUAHTOB MHTCHCHUBHOM TEXHOJOTMHM I10Ka3BIBACT,
YyTO OCAIKy IpyHTa CJ1aboro OCHOBaHUsI MOXHO yBeJIH4YUTh B 1,8 - 2
pa3a, €CJIM YMEHBIUUTD TOJLIUHY OTCHINKU B 2 pa3a, YBCJIUYUBASA IPHU
3TOM YHCJIO CJIO0EB. B3TO U3MEHEHHUE IMPOCMATPUBAECTCSA C INOOYEPE-

a) E, /M

17560 4~ ~—-——~—-~- - —_, e —— = = - -———— = =~ - e e - ———— - - - -

| ( t ' ' ' |

1700 4----~--~ L T ik [ Ryl SRR
| | | | i |

1650 === =="="~ T VST NTTTTTTT 1T T h=04m

1600 {- ~- -~ - - qmm—m--- s N- e AT e - .
I i | I |

1550 {-------- B T D R o S L T .
i | i | i

1500 ------- v - - - --d = - - - = - - - - -l - - - - - o
' ' ' \ "1 =0,8m

1450 {- - - - - - - Aem e T e m e m - S S g SR Ul Al
k | | | |

) R it L e h T _'

1350 4 = A - = = = T e m e e e Ao A e )
1 ] i I i ]

| | | | |
1300
0 ! 2 3 4 5 6 H, m

6) +Ez.r/nf

2700 {--=--~--- - - - - - A — - Am— - —— - I o m—m—-— -
I ] | I

| [} I §

26001~~~ - -~ 4 =moons TR EEE qmmm-- Ao RS - 3
: I ) I h=Q4M:

25004--=--=--~- e m—————— - G- q————- G —————— -
| i ) | |

i

24001- === =" R TR 1o e rRRRRRR -:
i i ] | i

2300 {------~dc e e T oo
' l I =0.8m
| 1 i I |

22001 -~ =—-—=-~-~- -t = - == - — — - -, - = = et e - - - ———-- - -4
. ; I : '

21004--~---d---= SEEEEEE e R deem e - y
| | i ] i |
4 ) { | f

2000

0 f 2 3 4 5 6 H m

Puc. 3.2.3 3asucumocmv Modyan Oepopmaruu 2pynmoe OCHOGAHUR OM PeNcUMA OMm -
CHINKU HACHINU: |

a - CYIMIUHKA MATIKOIUIACTUYHOIO; O - CYNEeCH TEKYYEIUTACTUYHOM
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HOM CMEHON KOHCUCTEHUHUHU I'pyHTa. Pe3yabTaThl U3MEHEHUS MOIYJIS
nedopMalin NMOKa3biBalOT, YTO M3MEHCHME PEXKHMMA OTCHINKY M YII-
JIOTHEHUS YBEJIUYUBACT MOAyJL AehOopMallUM TIPYHTOB O MAaKCHU-
- MaJIBHOI'O 3HaYeHHS. |

AHaJIU3 PE3IVIIBTATOB MOKA3bIBAET, YTO HAUOONbILCE BIUAHUEC HA
N3MecHeHUEe OchOpMaALlMOHHBIX XapakTepUCTUK (S U E) okasbiBaioT
napaMeTpbl Katka (Tadn. I1.3): oburas Harpy3ka Karka, amMIUinTyia u
YyacToTa BUOpALIMM.

BMecTte ¢ TeM, 3KCIIEPUMEHTAJIBHBIC PAaCUEThl I pa3HBIX TEXHO-
JTOTUYECKHX PEXUMOB NOKA3aNu HEOOXOAUMOCTE KOHTPONIA 6e3orac-
HOCTU OTCBHINKHU. IlpeaenbHoe coCTOsTHUE PYHTOB HACTyNaeT B Hau-
bonee ysa3BUMOM CTPOHTEIBHOM 3Tane:. INPU OTCHINKE TNMEPBOro CJIOSA
MaJION TOJILIMHBI, KOIrJa Ha OCHOBaHME ACUCTBYET HanbOJIbILIasg BUD-
pauMoOHHAasi Harpy3ka.

Ilpumep 2:

COOpYXKECHHE 3CMIIAHOIO IMOJOTHA ABTOMAruCcrpanau Ha y49acTkKe
[10AX0Ja K MOCTOBOMY ITepexony yepe3 p. Kamy. PaccMoTpuM 1Ba Ba-
pHAHTA UHTCHCHBHOHM TEXHOJOTMH, OCHOBAHHBIE HA IIPUMEHCHHUH
IPYHTOVILIOTHSIOIEro BUOpokarka Y-85 Maccoit 13rt:

Bapuanr 1: BuOpokaTok 13 T, TomuuHa OTCHIITKHU cios 0,4 M;
BapuaHTt 2: Bubpokarok 13 T, ToammHa OTCHINKHU cnosi 0,6 M.

B 3TOM npuMepe MCIOJIB30BAaHbI UCXOAHBIC HAHHBIC yYacTKa Ha-
ceiii H = 4 M (puc. 3.2.5) na IIK 28+00 ¢ npuMeHECHUEM HHTEH-
CUBHBIX TEXHOJOIMYECKUX pexXumoB (Tadua. 3.2.10 - 12).  —

B=234M

I

Puc. 3.2.5 Hacwvine esicomoii 4 M Ha caab0mM OCHOGARUU
1 - MATKOTUTACTUYHAA I'MTUHA;, 2 - HECOK MENKHUK; 3- rpaBUMHBINA IPYHT

3Ha4YeHHUs1 NTPOEKILMU OTKOCA j-TO CNOSI HACHIIN G; U TTOJIOBUHBI
HWIMPUHBI J-TO CJOS HACHIIH b; NMPUBEOCHBI B Taﬁnnuax 3. 2 13 u

3.2.14.
19



Tabnauyua 3.2.10
XApaAKTepHCTHKA HAaChIIM ¥ KATKA

~ 3nauenHs
e

Haceimb
ID1oTHOCTE TPYHTA HACHI-
m, /M

IlpoeKTHas BLICOTaA Ha- 4
CHITIU, M

ToalInmHa OTCHIIAEMOTO
CJIOA, M
[HHupuHa OCHOBHOM IUIO- |

LHIAOKH, M
{ Kpyti3Ha oTKoca

1,9

——

0,4 (0,6)

23,4

o

1,75
2

KoanudecTBO CNOEB HA-

IIInpuHa ciela or Xar-
Ka, M

| 21
Max xoadduiimeHT KOH- ) |
CHUCTEHIIMH, J,,_,

Min ko3d@duiHeHT KOH- 0

| CHCTCHIIMH, Iimin i
Max rpaHMlIa MOOYJIA Je- 2500
¢opmaLH, T/M
Min rpaHna Moaysnsa Je- 300
dopMauyu, 1/M°

Tabnuna 3.2.11
XapaKTepHCTHKAR CJI0€B OCHOBRHHAN

[oe—y—

PaccTosiHHE OT nNoBepX-
HOCTH OCHOBaHMA IO C€-

PEOHHH CJIOST, M

HavanpHEH MOOYNB A€-
¢dopmauuu, T/M’

MOUIHOCTD CJIOSI TPYHTAa
OCHOBaHHSI, M

ITpuponaHass BIaXHOCTb, %

BiraxHOCTh Ha TpaHHLIE
pacKaThiBaHHA, %

Tauna |

Tabnuua 3.2.12

IIpoaHocTHRIe XAPAKTEDHCTHKH NPYHTA OCHOBAHHA

TIIOTHOCTD TPYHT# OCHOBaHHSA, T/M’

¥Yros1 BHYTPEHHETO TpEHHS, Ipaj

CuelvieHMe TPYHTA, T/M

1,86 | 1,86

T T 73 7.3
o 1T 07 | o7

_— HEBIX TY 1,86

CpeHEB3BEILEHHAA TUIOTHOCTD MPH MEPEYRIAKHEHHEBIX TPYHTax, T/M' | 1,86

I'MybuHa pacnonoXeHUs1 JaHHOIO N'OPH30HTa, M

T

0,8

BemMuMHA KacareIbHBIX HAITPsDKeHWN Ui 33JaHHONO NOPHU30HTA, AOMH

6,5
0,2

0,04

Pe3ynbrarsl pacy€ToB pa3MepoB Hachimd R;, R, ¥ Harpy3Kd OT
KaTKa Ha OCHOBAaHHME OTCBHINNAHHOIO CJIos Py NpUBEACHBI B TabauLax

3.2.15 u 3.2.16.

20



Tabauua3.2.13 - - Ta6auna3.2.14
3nauennd a, 4 b, 1ia 1-10 BapranTa 3naqeHnst a, 9 b, Aag 2-10 BapHAHTA
 YyIWIOTHEHMA

Tabnuua 3.2.15
3navyenus R, R, n P, jna 1-ro BapuanRra YILIOTHEHHA

P st o %
0,4 17,5

=
Tabnuna 3.2.16

3navenns R, R, n P, ana 2-10 BapHanTa YIVIOTHCHHS

Buicota| Harpyska| I'mpa marxomnacreunad (eume YI'B) | I'nma maroniacTwdnas (mmke YTB)

HACHITH | OT KaTka —

lyn | Fotid | RID xic) ©0)
0,6

HUcnone3yd MOJy4YCHHBIC JaHHBbIE, ONPEICHSIOT 3aBUCUMOCTH
OCaJKH I'PYHTOB CJIabOro OCHOBAHMSI NIPH peaIM3alluUd UHTCHCUBHOM
TEXHOJIOTHUH.

Bapnantl: BuOpokarok 13 T, oTchinka [PYHTa HaCBHINH CJIOSIMHA
no 0,4 M.

Ilepewii caou nacwnu:

a) Ocanka 1-ro ciosg oCHOBaHHUA (IJIMHA MATKOIUIaCTHYHAast), MpH
NOCJIIOMHON OTCHITIKE HACHIIIH:

2-18
(0,8-0)-1,9-(0,4+0) - (2 -0,0008+1,5486+ o,ooos)
S e %7 2 —0,001 M
3,14 -641

Sm=
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‘ 2-18
(0,8-0)-17,5 '(2 -0,0008+1,5486+ 0.7 0,0008)

Sen="" T sqaen 00l

6) Ocangka 2-ro C0s1 OCHOBaHHSA (IVIMHA MATKOIUIACTUYHAas):

2-18
(5,7-0) *1,9 - (0,4+0) - (2 0,0008+1,5486+ —5= 0,0073)
— A ———— —— Pt —— e P——— e— w— ———— ,-—— s r— —— 0
Sr 3,14 -641 0,004 m
2-18
(5,7-0)-17,5~(2-0,0073+1,3707+ — 0,0073)
Sy =—— — = 0,087 M

3,14 -641
Saﬁm-l =2 Sffl -+ 2 SKfl —-— 0,103 M

B TakoM Xxe nopsake ObUTM ITPOBEACHBI pacy€e€Thl UL OCTaBLUIMX-
csa ciaoeB. Ob01ast ocajka OCHOBAHUSA HACHINMU NPpH HEPBOM TEXHOJIO-

TMYECKOM BapuaHTe S,q, =0,429 M.

Pac4y€Thl OTCHINIKH BCEX CJIOEB HAaChIITU ITO BTOPOMY BapHaHTyY UH-
TEHCUBHOM TEXHOJOTUM NPOBCACHEI aHaJIOoruyHo. Ilociie pac4dyeroB
KaXIOTro CJOsI IPOMU3BOONJIOCh YTOYHEHUE FE;. Pe3yabraThl pac4€ToOB

ocaaxy v Monynsa aedopMalivi ciraboro OCHOBaHUA Hackinu H = 4 M
Ha TIK 28400 nmpuBencHbl B tTabmunax 3.2.17 u 3.2.18.

I'lo pesyabTaTaM pacyeToOB IMMOCTPOCHHI I'papMKH, Ha KOTOPHIX Ha-
OaoJaeTCa U3MEHEHUE OCAAKHU TPYHTOB CMAdOr0 OCHOBAHUSA K MOY-
JI JeopMaliMM B IIpoliecce BO3BedeHUS HachIy (puc, 3.2.6 - 3.2.8).

AHAJIOrUYHBIM CIIOCOOOM OBLIM MOJYYECHBI JaHHbIE JJIsSi HACBIICH
Ha [IK 5+17,77 (puc. 3.2.9) u T1IK 9+50 (puc. 3.2.10) npu aByx pe-

>XMMaX OTCBHIIIKH H MOCTPOEHBI IpapuKN 3aBUCUMOCTH OCaJgKU U MO-

| Tabnuua 3.2.17
Pe3yabTarni pacuéra ocaaku U Moayas aedopmanym aasa 1-1o sapHanTa

Mo;mm nedopmammm Monymy AegopMamin
1-ro caon E,, /™ 2-ro cinos E,,, 1/M
641
0,103 1086 24 703 86

1302,05




Tabnuia 3.2.18

Pe3yasTaTsl pacyéra ocanxks B MOXyAs AedopMamu /sl 2-10 BAPHARTA

2-vo cnon E,,, T/
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Puc. 3.2.6 3aeucumocms 0CAOKE OCHOGAHUR OM pexcuma omcoinku nacwnu H = 4 m
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. 3.2.7 3aeucumocms Mooyan Oegpopmauuu 1-20 caon ocHoeanusn (2auna MAazKoniac-

musnan)

Om PeIUMA OMCHINKY HaAcCLinu
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Puc. 3.2.8 3Jasucumocme mooyin Oepopmauuu 2-20 ca0sa 0CHOSARUR (2aUHA MAZKONAAC-
MUYHAR) OM PENCUMA OMCHINKKR Hacsinu

Ta6bnuma 3.2.19

PeaymmraThl pacuéra ocagkl B MOIy i AedhopManmn
ciaboro ocaosanda gachkm H = 7,5 m na 11K 5+17,77
(xaTok maccoit 13 T, TomumuHa caoes orchku 0,4 M)

Moxyms nedop- | Moaym nedop- | Monym nedop-
BWH'a Obinasn Ocalxa MaipH 1-ro cios ManmM 2-1ro cjaos Mamu# 3-1o cion
0 0 0 650 650 641

1067,86 806 830,62

124429 872.86 | 910,24

3114,43 1574,86 1757,76
3248,14 1625 1818,52

Ta6auma 3.2.20

Pe3yabTaTsl PACIETA OCAKH M MOAYAA Ae(bopMAITHH
caaboro ocHopaHuA Hackim H = 7,5 m na I1IK 5+17,77

(kaToK Maccoit 13 T, TomMHA cjaoes oTcHKH 0,6 M)

774,43 791,86
1145,86 835,71 866,24

b

2551,71 136314 | 1502.14




Puc. 3.2.9. Hacvinv evicomoii 7,5 m na IlIK 5+17,77

TyronnactuyHuifA CYrINHOK

| B=24,3m

[ TNHACTLIA TPYHT
(H=8M
| 1:1,75
| 0,5m 0O,7m I'H'C
o
=
B i 1.7 M TeKy4ennacTuiHbIi CyrfimHOK
14,0 |
: v 8: MSrkonnacTUYHbLIA CYriMHoOK

Puc. 3.2.10. Cxema naceinu na INK 9450

nynast nepopMalnu ciadboro ocHoBaHHusl. Pe3yabpTaThl pacyé€Tra OCaiKH
[10 NonepeyHUuKaM npuBeAcHB B Tabiauuax 3.2.19 - 3.2.22. Ilo pe-
3yJIbTaTaM pacyE€TOB IOCTPOECHBI I'padHUKu, HA KOTOPBIX MOXHO IIPO-
CIeIUTH U3MeHeHue ocaigku (puc. 3.2.11 u 3.2.12) u monyns aedop-
Maly OaHHBIX IpyHTOB (puc. 3.2.13 - 3.2.18) B mpolecce mocnom-
HOTO YIUIOTHEHUS CJIOEB HACHIMA BUOPOKATKOM.

Tadbnuuma 3.2.21

PesyanraTel pacuéra ocanxu H Monyas agedopManyuu
ciaboro ocaosanus Hacemu H = 8 M na I1K 9+50
(xaroxk mMaccoi 13 1, Tomuna caoes orchnku 0,4 M)

1181
1675,25 | 1288,47
1823,13 1337

3561,88 1907,27
3687 1947,13

25



TaGnuua 3.2.22

Pe3ymraTnl pac9éra OcaAIkH H MOAYaA AedopManyH
c1a00oro ocuonanns nachbmu A = 8 m na IIK 9450

~ (kaTok Maccoit 13 T, TomMAA cj10eB oTehKH 0,6 M)

Monym nedop-

MalHE 3-ro ¢Jios
E,, /™

Moaym nedop-
E,, t/™

MalEH 2-10 cod
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Puc. 3.2.16. 3aeucumocmo
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Puc. 3.2.18. Jasucumocmov modyan Oepopmanyuu 3-20 ca08 OCHOBAHUA OM pexcuma om-
coinku nacoinu H = 8 m

4. OLLEHKA YCTOMNMYUBOCTU CJNIABOINO OCHOBAHMUS

4.1. MeToanka pacuyéros

Ilocne ompeneneHUst KOHCYHOM OCAIKHU HEOOXOOMMO pacCYUTATh
YCTOMYNUBOCTD U OIIPEACIUTE TUII OCHOBAHUA 110 KO3DPUIIUECHTY Oc-
3oracHocTH [1;8].

OrpanuvyeHUEM IIPUMCHECHHSI MHTEHCUBHOM TEXHOJIOTUM BO3Be-
IEeHUsSI 3€MJISIHBIX COOPYXCHHMN 4BIACTCS IIPpUpPOIHAsT BIAXHOCTD
I'PYHTA OCHOBAaHMUSI, MO3TOMY B METOIMKE YUYMTBIBACTCS €€ BIIMSITHHUE
Ha YCTOMYMBOCTh OCHOBAHUS C MMOMOLIBIO KOo3ddHmuneHra 6e3ormac-
HOCTHU K, ..

IIpi HU3KON BAaXHOCTM CWIbl BHYTPCHHEIO TPEeHHUSI U CLEIlIe-
HUSI MEXOAY 4YacTHUAMU MIPOTUBOACHUCTBYIOT VIUIOTHEHUIO. Makcu-
MaJibHasd IUIOTHOCTE B CYXOM COCTOSIHUM JAOCTUTAaeTCsI IIPU OIITH-
MaJIbHOM BJIAXXHOCTH I'pYHTA, IPYHT CTAHOBHUTCS JETKOVILUIOTHSIEMbIM.
IIpu 00Jice BBICOKOM BJIAXXHOCTH U HU3KOH BOAOIIPOHMIIAEMOCTH HE
NOCTUraeTcsa TpedyeMad IJIOTHOCTh I'PYHTA, T.€. MOBBILICHHAS BIaX-
HOCTh NMPUBOIUT K YMEHBLICHUIO IUIOTHOCTH, YTO BJIHSET Ha KO3(-
¢dHUIMEeHT 0e30MaCHOCTH.

3HayeHue Kj,, U1 MHOTOCJIOMHOIO OCHOBAaHUS B LICJIOM OIIPEAC-

JAA€TCHd MHUHHUMAJIBHBIM 3HAYECHHUEM KOB@@HuueHI%nTa CTAaOUNBHOCTH,
YCTAaHOBJCHHOI'O IS Claramoluux ciaoeB Ks., = K.,..519]. Koadppuiu-

CHT CTaOWIBHOCTH WIH 0O€30IMaCHOCTH IJISI KaKOTOo-JIHOO CJIosl Oorpe-

30



DENSIETCA KaK OTHolUueHUuE Oe30macHO Harpy3ku Pg,, K pacuer-
HOH P,

P
K, = P:;

(13)

91 (< Ps.. - Oe3omacHass Harpy3ka Ui 3aJaHHOTO NOpM30HTAa Cla-
ool Tommu, T/M?;
P, - PACYCTHASI Harpy3kKa, paBHas:

Ppaﬂ:Pa_l-PK: (14)

rae P, - IpocKTHasA Harpy3kKka Ha OCHOBAaHHE OT Be€Ca COOpYXe-
HUsI, T/M>.

P,=y,(h+S), (15)

P13 y, - CPEeIHEB3BELIICHHAS TJIOTHOCTh IPYHTa 3eMJISSHOTO COOpY-
XeHMs, T/M?;
h - BBICOTA COOPYKCHUSI, M,
S - ocaaka, M;
P, - mpuBeaecHHast Harpy3kKa (BEC M BHIHYXKJAIOIasA CUJIa) BU-
6pokatka, T/M*.

IMon Ps,, st C10si NOHUMAETC MaKCHMMaJbHasi HaAarpy3ka Ha €ero

ITOBEPXHOCTH, IPU KOTOPOM HU B OOHOM TOYKE B paccCMaTrpUBaeMOM
CJiI0O€ He BO3HMKAET IIPEACIBbHOTO PaBHOBECHUS. Py, oTipeaesieTcs s

KaxXXJoro CJIosg OCHOBaHUS IO (popMyJie:

C+y Z1t
p, = Yo £8P (16)
p
rae C - clueruieHUE IPYHTa Ha pacYeTHOM TOpPHU30HTE, T/M?;
¢ - YrojJl BHYTPE€HHErO TPEHHUSI I'PyHTa Ha PAacCYETHOM TOpH-

30HTe, rpan;

Yep - CPEOHEB3BEIIIEHHAsA JUIOTHOCTh TIPYHTa, PacCIiOJIOXEH-
HOTIO BBIllIE paCcCMaTpUBA€MOI0 TOPU30HTA, T/M’;

Z - riyOMHa pacrojioXXeHHsI JaHHOIO TOPHM30HTa OT YPOBHS
ITOOAOUIBEI COOPYVXKEHHUS, M;

B - K03 PULHUEHT, OTpaXalOLUil BIUSHUE KACATEJbHBIX Ha-
IIPSKEHUM IS JAHHOIO rOPHU30HTA, BRIPAXKCHHEBIX B JOJAX OT
HanpsokeHNM Ha TIOBEPXHOCTHU OCHOBaHUS, OIIpeAcnsAceTCs ITO
rpacdpukam (puc. 4.1.1).
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OLIeHKY YCTOMYHMBOCTH C€Ja0Oro OCHOBaHMSI TAKXE IMPOBOAAT I1O
HanpsKEHHO-AehOPMUPYEMOMY COCTOSHHUIO TPYHTOB B Pa3IMYHBIX
TOYKax OCHOBaHHuA (puc.4.1.2). |

Ilpu omnpeneneHUn yCTOMYUBOCTU OCHOBAHUSA pPaCCUUTBHIBAIOTCS
HAIIPSKCHHUSA, KOTOPhI€ BO3HHUKAIOT OT PAaCUYETHOM HArpy3KM, Ipela-
CTaBJICHHON COOCTBEHHBIM BECOM HAaChIITM M HArpy3KoH OT Karka. B
3TOM CJIY4a€ MCIONAB3YIOT KO3(dPUILIMEeHT CTaOMABHOCTH [3]:

rac
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K cmas o-0, elogto,)

2cos ¢

2

0; U O, - HOpMaJIbHbIE HAIIPSDKEHUs!, BOSHUKAIOIHE B TPYH-
T€ OCHOBAaHMS OT Beca HACHIIIM M KarTka.
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Pyc. 4.1.2. Cxema 041 npocnoza ycmousueocmu 0CHOSQHUR Npu OUEHKE HANPANCEHRO-0e-

POPpMUPOBAHHO20 COCMOARUA 2PYHMOS

IIpH NMOCIOMHOM BO3BEACHUH 3EMIISHOIO COOPYXEHHUSI B PEXUME
UHTCHCUBHOI TEXHOJIOrMM npH pacuera K;,, M K., J1s8 KaxXI0ro

CJIOST HEOOXONUMO YUYUTHIBATh U3BMECHEHUE MPOYHOCTHBIX XapaKTepH-
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CTHK IpyHTa OocHoBaHUsA C U ¢. C 3TOH LEeAbIO0 IPU NOCIEAYIOLIEH

OTCBINKE M YIUIOTHEHUM CJIOSI B KAYECTBE pacyeTHBIX Oepyrca C U ¢,
yIy4dllIeHHBbIe 32 CYET JMHAMUYECCKOIro VIUIOTHEHUS paHee OTCHITIaH-
HBIX CJIOEB. |
HMHTEeHCUBHAs TEXHOJOTHUS YAYYLIAET NPOYHOCTHBIE XapaKTEpUC-
TUKU C U ¢ MO CAEAYIOLLEH IMOIIaroBoun cxeme (rmoa KoHTposeM Kj,.):
1) UICXOOHOE COCTOSTHUE TPYHTOB OCHOBAaHUS C XapaKTEepHUCTHKA-

MH O ,4y-5 Mau.! JL: CHH‘I.! P nau.
2) YIUIOTHEHHME OCHOBAHHSI NMOI HArpyskou P, = P .0, + Py

3) U3MEHEHUE XapaKTCPUCTUK IpyHTa: p;, W;= W, ., - AW, J;, C,,
@ ; U TaK Jgajiee rpu MnocjaeayrouieM YIULIOTHEHUM CJIOEB HACHIIIH.
MN3MeHeHue XapaKTepUCTUK C U ¢ yCTAaHABJIMBAIOT IO pe3yJjbTa-

TaM KOMIIPECCUOHHBIX M CIABUI'OBBIX HMCIIBITAHUM I1OCJIE OTCHIIIKH
KaXXIOTO CJOSA C yU4E€TOM 3PPEKTAa UHTEHCUBHOU TEXHOJOIUU - YBE-

JIMYEHUS TUIOTHOCTM I'PYHTaA £, YMEHbUICHUS BJAXKHOCTH W U yiIyd-
LICHUS J;.

Hx opHeHTUPOBOYHbIE 3HAYEHHUS NMpUBeaeHbl B Ta6m. I1.1.2.

Ecau B pesynprare pacu€TtoB K,,.= 1, To B 3alaHHOM pEXHME YII-
JIOTHEHUSI U NPU IIPUHATOHU TOJUIUHE CJIOSI YCTOMYHUBOCTHE KOHCTPYK-
1M obecrnieyeHa. Eciu K;,.<1, TO HEOOXOINMO N3MEHHNTh TCXHOJO-

rudecKye mnapamMerpbl (MM Ha3HAYUTh JOIOJHUTEIbHBIE MEPOIIPHSI-
TUSI).

IlepBoHayajibHBEIM BBHIOOP peXHUMA YIUIOTHEHHSI (Harpyska oOT .
KaTKa, CKOPOCTb ABMKCHMUSI) U TOJUIMHBI OTCHITIAHHOIO CJOS JOJIKEH
OBITHb OCYILUECTBJIEH IO pPE3yJbTaTaM IIPOOHOTO YIUIOTHEHUSI.

Ha yCcTOM4YHUBOCTH I'PYHTOBBIX MAaCCHUBOB BJIUSET TEMII OTCHIII-
K1 Haceinu. [Ipn K;,, OIM3KOM K eQUHHLE U OBICTDOM IPHIOXKE-

HUM Harpy3ku MOXET IIPpOM30OMTH BBIIIOpP IpyHTA. B KadecTBe
KOHTPOJNBHON XapaKTEPUCTUKH IPUHHUMAETCH BPEMSA T OOCTUXE-
HUA HacCBINBIO JaHHOM OCalkM S;, KOTOpasi OIpeaeasieTcst 110 Me-

toauke H.A. HeiToBuya [7].

B ciayyae HapyuieHUs YCTOMUYMBOCTH OCHOBaHHUA IIPU ONTUMAJIb-
HOM TE€XHOJOTMYECKOM PEXUME pacCMaTPUBAIOTCA OOIIOJIHUTEILHBIE
MEPONPHUATHUS IUIST 00ECIIEYEHUSI YCTOMYHUBOCTU 3€eMJISTHOM KOHCTPYK-
195 8% 8

- TIPUIPY30YHEBIC OCPMHBI;

- YaCcTW4HAs 3aMeHa ¢J1aboro rpyHra;

- apMHUPOBAHHUE CIA0Oro OCHOBAHMS;
- Pa3IMYHbLIE CBAWHBIE KOHCTPYKIIUU M AOP.
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4.2. NpuMmepbl OLEHKU YCTOWYMBOCTU cnaboro
OCHOBaHU %

Ilpumep 1

Pacuyernl Ge3onacHoit Harpy3ku M Ko3dduimmeHra K;,, ¢ y4ETOM
YIy4UIEHUSA NMPOYHOCTHBIX XapaKTePUCTUK INPOBEOEHBI JUIsI BCEX Ba-
PHUAHTOB TEXHOJIOTHYECKHUX PEXHMOB NPHU MOCAOMHON OTCHINKE HAa-

CBIITM Ha y4YyacTKe XeJe3HOOOPOXHONM JUHUUM Kapnoropsi-BeHauHra
U CBeleHbl B TAOMHULUBI 4.2.1 - 4.2.2.

Tadbnuma4.2.1
Pesysmrart pacuer K, nig 1-ro papuanra yiwoTHeHMs HAach H = 5,6 M

o [wemeeman] & [ &

Tadbnuuad4.2.2

Pesyibratl pacaer K, A 2-10 BAPDHAHTA YIUIOTHEHHA Hachm H = 5,6 M

o [ vemmemria | X
1 0.4 0,62 0,53
) 0,8 L2 | 0,95
3 1,2 1,44 1,23
4 1,6 1,63 1,39
5 2 171 1,46
6 2.4 1,73 1,47
7 28 17 145
3 3.2 164 | 14
9 3,6 1,58 =
10 T4 BERE 1,28
11 44 | 143 1,22
12 4.8 1,37 1,17
13| 52 13 1,11
14 56 1,24 1,06
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IInst mpuMepa oripeneauM 3HaYeHHUst KoaddulimeHra 6€3ormacHo-
CTU Kg.; TPYHTOB C1aboOro OCHOBAHMS IIPH OTCBITIKE NMEPBOTO M BTO-

POro CJIOEB HACHIINH.
IHepewtii cnoii nacbinu (O 8 M; Pk =11,25 t/M?, cMm Ta011.3.2.6):
a) KoadpduumeHr Ge301aCHOCTH Km 7 1-r0 cnosi OCHOBaHMS

(MSrKOIUTACTHYHOI'O CYIJIMHKA):

P,y = 1,65 (0,8 + 0,029) + 11,25 = 12,62 /M’

1,5+ 0,92-2,2-0,2924
0,14

Py = =14,94 /M

k. = Posi_ 14,94
6a= P 12,62

= 1,18

6) Kosdbduument 6GesomacHoctH Kj,; 2-TO CJIOS OCHOBaHHSA
(TexyderuiacTUYyHasi CyIlech):

P2 = 1,65 (0,8 + 0,029) + 11,25 = 12,62 T/m’
0,2 + 0,9:7,0-0,3249

Pg,, = 016 = 14,04 /M’
- Pgy 14,04
sz‘sz “ 12,62 L1

Bmopoit caou nacvinu:
a) Koadbduuuenr 6GesonacHoctu Kj,,; 1-rOo cjlosi OCHOBaHUA

(MATKOILIACTUYHOIO CYIJIMHKA):

Poee 1 = 1,65 (1,6 + 0,048) + 5,63 = 8,34 1/a
_1,52+0,92-2,2+0,3019 _
_Pﬁﬁil__ 1532 _—
Ke=P . = 83a ~ 18

6) Koadbdbunmedt ©Oe3onacHoct Kj,,» 2-TO €0 OCHOBaHUS
(TeKky4ennacTuyHasi Cymech).

P pace2 = 1,65 (1,6 + 0,048) + 5,63 = 8,34 1/
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14,3 /M
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Puc. 4.2.1. Himenenue Ky, 6 npoyecce nocaoiinost omcoinku Hacsinu esicomoi 5,6 m
a - CNIOSl CYTJIMHKA MATKOIUVIACTHYHOrO, § - CJI0S CynecHu TeKydermacTHYHON!
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bbUIM NpOBEACHBI TEXHOJOIMYECKHE pPacCy€Tbl ¢ NMPUMEHEHUEM
pa3/IMYHLIX BUOPALIMOHHBIX KAaTKOB U IOCTPOCHBI rpaMKHU U3MEHE-
HUsA Kj,, OT OOLlEeH Harpy3ku Ha ciaboe OCHOBaHHUE IPH IMOCIOMHOMN

OTCBINKE HachIU (pUC. 4.2.2).

a) Koos
2,2 T-——-—"-"---- T T bbb riiuiieiiete ey tomem—emesses it 4-
2 T roTTmTe ool EssoomiT e pooossomsoees pooooooomoos H
L P s ro--o-----73 - e L — 3
. oo o--ee F— e oo :
PP S 4 . = — p— SR S
L2 gmmmmmm P ro-=-mmmses ettty T === -g---i'
R o poneneaeanees foemeanenee- feemanena freanseee- :
0,8 4----Lfo ot S SR S R i
e T S e
Ol R omneneeee o e R ETTE foenemeeeeeee e
0.2 ) | [ | ’(du=0,2 ' '
0 ; ! ! ! ! !
0 1 2 3 4 5 6 Hm
6) K s
2 4----------- “bmmmmmmm e bom oo tmommom oo bomommomoomos e b
118 ----------- oo T :" """"" ‘:' """"""""" ‘E‘ *********** "E ———————————— -E
116 """""""""""" : """"" ettt ‘IE ------------ -i
R A B S e : At T 3
| ! . 3
L Ry 4 4 i e po-momoomoe- R poeos : 57T
1 - e T bemmmmemeeees beemeeeeee dmrem s 4.
0.8 1-==~1 /- i bommmnmone bommommeee S | E— :
06 1L~ oo A e foacmennnaes fromoneeeas -s
0,4 ----fommee enmmmmeeas omnm oo I fomoomomee o T :
02 ! : : i Kw=02 | !
0 ! ! : : ! !
0 1 2 3 4 5 6 Hwm

Puc. 4.2.2. 3aeucumocmv Kgz,, ¢ npouecce omcoinku nacoinu caoamu 0,4 m om obueii
Ra2py3Ku Kamkoe:

I - Hamm 2720 D (494 xH), 2 - Hamm 2520 D (360 xH), 3 - Y-85 (280 xH);
a - U3IMeHeHHe Kg., 1-ro ciiosgd ocHoBaHUsA, 6 - U3MeHeHUNEe Kéez 2-T0 €109 OCHOBAHUS

IlpyMeHEHME MHTECHCUBHOM TEXHOJOITMH MNO3BOJIWIO VIYYUIUTH
nedopMaltioHHBIE (€, E) 1 npoyHocTHRIE (C, ) XapaKTepUCTHUKU
I'PYHTa OCHOBAHHUS, IIPU 3TOM HE NPOMCXOAMUT HaApyLICHHUE YCTOMYH-
BOCTH ci1aboro ocHoBaHUA (Kj,,=1).
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O
uecce nocao
4.2.4. Hamenenue Kg,, Cy2aunKa mexy4eniacmusnozo 6 npo

coinku nacwinu ascomoisi 8 m na ITK 9+50

Puce.
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CTU Haudosiee CiaadbiX CJI0E€B OCHOBAHMSI B NpPoOliecCce OTCHITIKK HACHI-
MU C YYETOM ITOLIATOBOIO YAYYIIEHUS COBUIOBBIX XapaKTEpPHUCTHK.
Pacyetpl 6€30macHOl Harpy3ku U Ko3ddpuuneHra K,,, ¢ y4d€ToM

VAYYLUIEHUS TIPOYHOCTHBIX XapaKTEpPUCTUK IIPOBEACHBI IUISI BCEX Ba-
PUAHTOB TEXHOJOTNYECKUX PEXKUMOB MPU MOCIOMHON OTCHINIKE CJIO-
€B HACBIIIM U CBeadcHbl B TaOMulel 4.2.3 - 4.2.6.

TakuMm oOpazoM, IpUMEeHEHNE UHTEHCUBHOM TexHOJMOruM Ha I1K

5+17,77 n Ha IIK 9+50 no3sossieT yaydliuth pedopMalilMoHHbIE (&,

E) u npouHocTHBIe (C, ) XapakKTepHUCTHKU TIPYHTOB OCHOBaHMSI.
IIpu >TOM HE MPOUCXOOUT HApYLICHHUE YCTOMYUBOCTHU Cl1aboro OCHO-
BaHUsI IIPU OTCBINKU NOCaeaHUX clo€B (Kj;,.,=1). Ha ocHOBe pacué-
TOB PEKOMEHAYETCs B LIEJISIX 00cCIiedeHHUsI 6e30macHOro pexxmumMa Bo3-
BeJeHUS 3eMJISTHOT'O ITOJIOTHA TOJIIHMHY OTCHINKHU IIEPBHIX CJIOEB IMPHU-
HuMmats 0,8 - 1,0 M.

Takoit ke BIBOI 00 3P PEeKTUBHOCTHA NPUMEHEHUSI MHTEHCUBHOIM
TexHonoruu caeaan mida IIK 4+71,77 u IIK 74+00 co ciaeayrolmmuMu
ITPYHTAaMHM B OCHOBaHUM. CYIJIMHOK MSTKOIUIACTUYHBIA W TJIMHA IO-
NYTBEPAOU KOHCUCTCHITUMN,

Tabnnua4.2.3
Peaymbramn pacsera K, nas 1-ro papuanta ywwornensa naceim H = 7,5 m ma I1IK 5+17,77

o [eemmean] & [ & [ R

1 0,53 0,94
2 0,3 1,98 1,08 1,69

3 12 2,65 1,41 211
s Y 301 1,56 2,3
s 2 3,16 1,6 2.4
6 24 3,19 1,58 2,41
7 2.8 3,15 1,53 2,37
8 3,2 3,09 1,46 2,32
9 3.6 3,03 1,4 2,27
10 4 2.97 133 | 2,22
i 1 44 2.9 1,27 l 2,18
2 48 2,89 1,21 2,15
13 52 | 287 1’15__:1 2.13
14 5.6 2,87 L1 | 20
15 6 2,88 L8 [ 212
16 " 6.4 2,91 1,13 | 214
17 68 296 | 1,09 2,17
18 72 2,86 105 221
19 7,5 2,76 1,05 2,29
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Tabnuuwa4.2.4
Pesybram pacaera K., ym 2-r0 papuadra yworsenns sacemu H = 7,5 m na IIK 5+17,77

—mmm

1 0,67 1,19
2 12 2 17 1,21 1,92
3 18 2,62 1,41 2,17
4 T 24 2,72 1,43 T 2,09
S | 3 2,68 1,38 2,04
6 | 36 2,58 ];_1,32 1,96
7 4,2 2,48 1,23 1,87
8 __f 48 2,39 1,15 1,79
9 5,4 2,31 1,18 1,73
10 | 6 2,26 11 1,69
11 6.6 2.23 1,1 1,66
12 7.5 2.16 1,03 1,6

Pesymvramst pacuera K an1a 1-ro Bapuanta yiworaeting sacomm I = 8 M ma IIK 9+50

Taénaunoa4.2.5

o [eemmemie] K [ R T R

1 3,51 0,56
2 0 8 6,25 1,19 B 75
3 12 T 7,96 1,59 2,25
T4 I 1,6 8,78 1,81 2,51
5 | 2 | 8% 1,91 2,59
6 1 24 8,84 1,92 2,56
7 _r 851 1,88 2,48
8 | 3 2 8,09 1,82 2,38
3 ] 3,6 | 765 1,76 2,26
1w | 4 T 7.2 1,69 215
T 44 [_ 679 165 | 2,04
12 48 6.4 1,58 | 1,93
13 52 | 6,04 1,52 | 1,84
14 56 | sm 147 | 175
15 6 5,41 1,42 1,67
16 64 | 513 | 1,37 ‘ 16
17 68 488 | 1,33 1,53
18 7.2 4,65 1.3 1,47
19 76 443 | 127 1,42
20 ) 4,24 1,25 1,37
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Ta6bnuna4.2.6
PesyisTaTsl pacaera K, m14 2-10 BapyaHT2 YIUIOTHEHHS Hachu A = 8 M pa 11K 9+30

T P
1 0,6 5,04 0.8 1,29

2 1,2 8.06 1,47 2,23

3 1,8 9,09 1,74 2,54

4 2.4 9 1,79 2,54

5 3 8 47 1,73 2.41

6 3,6 7.79 1,64 2,24

7 4.2 7.13 1,54 2,06

g 4.8 6,52 1,45 1,91

9 5.4 5,08 1,36 1,76

10 6 5.51 1,31 1,64

11 6,6 5.1 1,28 1,53
12 7.2 4,73 1,22 1,43
13 8 4,32 1,2 1,32

Kak mokazanu pacuy€rel Ha nonepeynmkax I[IK 5+00; IIK
5+17,17; IIK 8+36a; IIK 13+00; IIK 18+00; II1K 19+50; IIK 24+00
IIPA OTCBHIIKE TEPBLIX U NMOCIACAHUX CI0EB KbHe3 < 1, B CBA3HU ¢ yeM
Ha 3THUX y4acTKaxX IJIs1 IPUMEHEHUA UHTCHCUBHOMN TeXHOJIOTMU HeOO-
XOIUMO TIPEAYCMOTPeTh JONOJIHUTEIBHBIC MEPOTIPUATUSL, HATIPUMED,
ApMUPOBAHUEC TEOCUHTETUYECKUM MarTepUaioM (U HA OCHOBAIHUU
pPacuy€TOB - UX COYETaHUE).

5. OCOBEHHOCTU ONPEAENEHUA YCTONYUBOCTI
HACbLINU HA CJTABOM OCHOBAHUW

YCTOMUYMBOCTD HACHIIIK OIpEecasIeTCs [0 METOAUKE KPYIJIOUH-
IUHAPpUYECKUX NoBepXHocTeh cxonbXeHUuss (KLIIC) [6] ¢ momol-
HUTEJIBbHBIM IMOUIATOBBIM YYETOM IapaMeTPOB CTPOUTEJILHOMU Ha-
Irpy3ku P,.

B KauecTBe MCXOMHBIX JAHHBIX IIPUHHUMAIOTCS CICAYIOHIME ITapa-
METPHIL:

- TeOMETPUUYECKHE pa3MepPhl HaChINU (BBICOTA, ILIUPUHA TTOBEPXY);

- CTPOUTE/IbHAsE HAIPY3Ka,

- TI0KA3aTen KPYyTU3HBI OTKOCOB - m1;

- IUIQTHOCTh T'PYHTa HACHIIIU V,,;

- TUNIOTHOCTDb TPYHTA OCHOBAHUA ¥,

- YIABl BHYTPEHHEIO TPeHUS IPYHTOB HACBHIIIM U OCHOBAHUA ;
- yaeJabHble CLECIUIEHUSI TPYHTOB HAChIlIM U OCHOBaHUN (;
- MOWIHOCTD CJIOE€B I'PyHTa c1aboro oCHOBaHUA A,
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st pacyeToB YCTOMUYMBOCTH MNOIMNEpEeYHOe ceyeHUe HachIIU pas-
ouBaroT Ha 6joxu (pucC.5.1).

YCTONYUBOCTD HACHINMU OLIEHUBAIOT KO3(hIULIMEHTOM YCTOMYU-
BOCTH K, .,. KoadpdUUHEHT yCTORYMBOCTH KaxXIoro 6joKa, cMellle-

HHE KOTOPOTO BO3MOXKHO IO INOBEPXHOCTU KPYTJIOTO LWWIWHIPA, OII-
peleIIsIETCS KaK OTHOLUEHME CYMMBI MOMEHTOB CHJI, YACPXKUBAIOHIUX
OJIOKHY OTCHIMAHHOW YaCTHU HACHIIIM OT BpAaUIEHUSA OTHOCHUTEJIHEHO OCH,
IIpoxXoasiniei yepe3 TO4YKy O, K CyMM€ MOMEHTOB CABUIarOIINX CHJ
OTHOCUTEJIEHO TOM X€ OCH. IIpH 3TOM BHEIUHHE CHIbI pacKjlaabIBa-
I0T Ha COCTaBJISIOIIUE, HOPMAJBbHbIC U TAHTCHIIMaJIbHBIE K TTOBEPX-
HOCTHU CKOJBXECHUA:

iI=n

1=1 Myaepﬂic
1=n .
E M cogu2

K —

ycm

(18)

B Onokax, pacrnoOXEHHBIX JIEBECE BEPTHUKAJIBLHO HaIIpaBJICHHOTO
paguyca KpUBOU CMELIEHUS, BOSHUKAIOT TAHI€HLIMAJABHBIE COCTABIIA-
101IMe Beca OJ0Ka 7,, KOTOPHIE HAIIPABJIEHBI B CTOPOHY, IIPOTUBOIIO-

JOXHYIO CMEUICHUIO I'PYHTA.
TakuM o00pa3oM, 4acThb TAHI'€HUUAJIBHBIX COCTABSIOIIMX BeEca
OTCEKOB OTHOCHUTCA K YACPXHBAIOLIUM cuiaM T, JApyras 4acTb - K

Puc. 5.1. Cxema pa3zbuexu nHa 610Ku nonepeuHo20 ce4eHUA HACHINU U OCHOBAHUR
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caBurapiumMm cunaM 7. Popmyia x03¢pPpHUIIMEHTA YCTOMUUBOCTH

I'PYHTOBOI'O MAaCCHBA Ha KaXXIOM l1Harc¢ OTCHITIKM HaCBbHINA TIIPpUHHUMA-
€T BUI.

_ 2Nwgp+t2X Cl,+2XTy,_, |

K (19)

i z Tcaa-i
M = Vi W, COS ﬁ: ’ (20)
Tcae-f = (}II W, + PK) sin 5:: (21)

rae N, - cuna TpeHus1, BO3HHKaloulas B i-M 0Joke;
C; [, - cua CUeIUIEHUSI i-T0 OJI0Ka ¢ TTOBEPXHOCTBIO CKOJIBXKE-

3058 &

1,5.; - yOepXHWBalolliasi CWia, NeHCTBYyIOMasi Ha i-i OJIOK;

T ..., - CABUTAIONIAS CIIA, NeHCTBYIOWas Ha i-i 6JI0K, ¢ yué-
TOM Harpy3Ku oOT katka FP,;

Y; -~ YACJIBHBIM BeC I-10 OJ10Ka;

w; - TUIOLIaab i-ro 0JI0Ka,

f; - yroj HakJIOHa IOBEPXHOCTU CKOJIbXEHHS K NOPDU3O0HTY B
rnpenciaax -ro 6jJoka;

¢ - YIOJI BHYTPEHHEIO TPEHUsI TPYHTa HACBHIIIH;
C - yaeJbHOE CLIEIUIEHHWE I'PYHTA HACHIIH.

19 OLICHKY YCTOMYMBOCTHM HMMEET 3HAUYCHME KPUTHUUYECKAsE KpHU-
Basg CMCIIECHHUA, T. €. TaKasi KpUBasi, IIpHU KOTOpOH KO3QPPUIIUEHT YC-
TOWYUBOCTH K, ., UMCET HaUMECHbIIEe 3HAYEHHUE.

3ajgagya COCTOUT B TOM, YTOOBI HAUTH TakKoe NOJOXCHUE TIOBEPX-
HOCTH CKOJIBXXECHUS, IPHA KOTOPOM KO3(PPHIUEHT YCTOMYNBOCTU MH-
HUMAJIEH IOCJIE KAXIOro OTChIITaHHOro c¢iaos. Ilouck xoaddnumueH-
Ta YCTOHUYHUBOCTHU CBOJIUTCSI K PCLUICHUIO ONITUMMU3AIIMOHHOM 3ama4dy,
rnmapaMeTpaMy KOTOPOH SBIISIIOTCS KOOpAMHATa TOYKH BpalUCHUSA H
pPaguyC IMOBEPXHOCTH KPYIJIOTO IITMJIMHIAPA.

KoopauHaTel LIEHTpa KPUTHUYECKOM ITOBEPXHOCTH CKOJIbXEHUS
(Xp Yy onpenendior 1no nporpamMmaMm i I119BM unu no rpadpuky

AMOyY (puc.5.2) B 3aBUCHMMOCTH OT BEJIMYMHEBI A U CpelHel KpyTH3-
Hbl OTKOCOB m. B Hauvasie onpeneissior 0e3pasMepHble KOOPIAWHATDI
Xg, Yo KPUTHYECKOM IMMOBEPXHOCTHU CKOJIBXECHUSI. AOCOTMIOTHBIE 3HAUC-

HHUS KOOPAMHAT MOJIYYAIOT B IMOLLIATOBOM PEXHUME ITYTEM YMHOXEHUS
UX O6e3pa3MepHBIX 3HaYEeHHUH Ha BBICOTY CJIOSI OTCHINKMU:
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Xo=x9 H (22)

Yo=yo H (23)
Ht
A’____ )’w _C_g(pw , (24)

9i (& Y. - INIOTHOCTb I'PYHTA HACHINIU, T/M?;
H - BBICOTA HACBHIIIHU, M;
¢¥,, - YTOJI BHYTPEHHETO TPEHUA HACBIMHOTO IPYHTA, I'paj.;
C,, - YACIBHOE CLEIUICHHE IPYHTa HACKLIITUA, T/M>.

[TapaMeTpel C M ¢ ONPEOCISIIOTCS B IOLIArOBOM peXHMeE IOCIIe
OTCBIMTKU KaXIOTO CJIOA.

Xo: Yo

ANREIRAN

N

Puc, 5.2. Ipagpux SAmby
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6. BbIBOP IlEOCUHTETUYHECKOIO
MATEPUAJIA NPU UHTEHCUBHOW TEXHO1IOTUK

B coyeraHun ¢ UHTEHCUBHOHM TEXHOJIOTHEU I€OCUHTECTUUYCCKUN
Mmarepual (I'CM) no3BojseT yaAy4YlUIUTh CTPYKTYPY H NPOYHOCTDb CJia-
OBIX TPYHTOB B OCHOBAaHUM. Ero npuMeHeHUe no3BoadaeT 3O HeKTUB-
HO BJMSATH HaA HNapaMeTpbl CTPOUTENBHBIX HAIpPY30K H BJIAKHOCTD
rpyHTOB. YKnanka I'CM B OCHOBaHMHM HacChIITd HEOOXOAMMA B LIETAX
YBCJIMUYEHUS] YCTOMYUBOCTU OCHOBaHUA. B X0/€ MHTEHCUBHOIO VII-
JJOTHECHHUSA BO3paCTacT NOPOBOEC HABJICHHUE, B 3TOM CIy4ac YCTPOMCT-
BO I'€OTEKTUIBHON HPOCIONKM B OCHOBAaHWUHU TMO3BOJIACT I10J BUOpa-
LIMOHHON Harpy3kol OT KaTkKa OTXMMAaThb U OTBOIUTH BOIY, TEM Ca-
MBIM, YMEHbLIAA BJIaXXHOCTb BOJOHACHIIIIEHHBIX I'PYHTOB. I'eoCuHTE-
THYECKUM MaTepMasl TMO3BOJISIET CHYIKATh HANPSIXKCHUNSA U CIIOCOOCT-
BYET YAYYHICHUIO CTPYKTYPBI VIUIOTHSEMBIX I'PYHTOB [3].

Ilpn npyMeHEHU MHTEHCUBHOMN TEXHOJOTHU I'€OCHHTETHUYCCKHA
MaTepHal JOIKEH o0JIaiaTh CIACOAYIOIMMHU IKCIUIyaTallHOHHBIMU Xa-
pPaKTepPUCTUKAMH:

* oTHOcuTeJbHOe yAJIMHeHUue I'CM moa pacyéTHOM Harpys3koi
HEe AOJIXHO mnpeBbilliath 80 %;

* MaTepuajl B CBOEH CTPYKTYpPE OOKEH UMETh OCCKOHEYHEBIC HU-
TH, TaK KaK BUOPALIMOHHOE YIIJIOTHCHUE apMUPYIOLIETO CIIOSI MOXKET
IIPUBECTY €ro K pacrnoi3aHHUIo;

* PUWIbTpalHOHHBIE CBOMCTBA HE HOJDKHBI YMEHBUIATHCS IIpU
YBEJMYEHUU [UIOTHOCTH MaTepuaa;

* 'CM pomXeH MMETh HEXECTKOe MeXaHUudecKoe 3aKpervleHUue
HUTEH! B IpoLIECCE U3TOTOBJICHUSI, YTOOBl 00cCIeYUBAJIUCH €ro Jpe-
HAXHbBIC CBOMCTBA BO BCEX HAIIPABJICHWMSX.

Ha BCEM y4yacTKe CTPOUTEIBCTBA PEKOMEHAYETCS YKIIAAbIBATD Ic-
OTEKCTWIb, KOTOPBIM HOOJDKEH 00J1a1aTh BBICOKOM IIPOYHOCTHIO, C
O0OJBHIMM apMHUPYIOIIUM 3(P(PEKTOM; BBICOKUMH BOOOIPOBOISIIIIAMHU
CBOMiCTBaMU B IUIOCKOCTH MaTepuajia, UMETh MOBBILIEHHOE COIIPO-
TUBJICHUE ITPOTHUB MOBPEXIACHUU B IIPOLECCE CTPOUTECIBCTBRA.

Hanbonee pacnpocTpaHeHHBIE BUIbl T€OCHHTETHYECKHX MaTEPH -
ajoB Benyuux ¢upMm-npounsBoaureneii (Bonar, Polyfelt, Tenax,
Geolon, Huesker Synthetis 1 ap.) uMeloT ciaeaylolye CBOMCTBa:

* Bonar HS - BBICOKOINPOYHBIA TKAHBI IeOTEKCTWIbB U3 ITOJIHU-
nponwieHa (puc. 6.1), oOnagaloluuii BOZONPOBOIALIMMH CBOW-
CTBAMU M YCTOWYUBOCTHIO IPOTUB TOBpeXIeHUM. OCHOBHBIC
Pa3HOBUIHOCTU 3TOTO TKAHOI'O MaTe€pHaja CO BCEMHU TEXHUYECKHMHU
XapaKTepUCTUKaMU NpuBeacHBI B Tab. 6.1.
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Puc. 6.1. Boicoxonpournvtii mrannntit ceomexcmuabv Bonar HS

Tabnuna 6.1
TexnHgecKHe XApaKTepHECTHKH TKAHHOIO reorexcrwia Bonar

XaApaKTepHCTHKH HS HS HS HS HS HS HS
MATEPHAIA 100/50 | 100/70 | 150/50 | 2060/50 | 300/50 | 400,50 {600/100
IIpoyHocT: HA pacrsixeHue, KH/M:
B NpOXOJILHOM HaIlpaBJICcHUM 110 | 110 157 205 300 | 438 580
B IIOINcpEYHOM HAarlpaBICHUU 58 80 L 39 57 50 60 | 105
IIpouHocTs npy yrmHeHuu, KH/M: | —_I T—
6 % 50 50 75 100 - 200 354
10 % | 100 75 150 200 - 400 600
OTHOCHTENbHOE YIJIMHEHHE IIpH - r
pa3preiBe, %
B IIOMIepevYHOM HallpaBiIeHHH 12 11 12 12 20 12 10
ITpounocrs Ha paspeis CBR, H | 6000 | 7000 | 7200 | 7300 - 8700 -
| — . | |
BonomnpoHu1iaeMocTs, M/C 45x107°|11x107°|38x10°{20x10°] - {10x10°| 7x10°
Tomumna mpy nasnenvm 2 klla, MM} - - 0,7 ( 0,93 | 1,33 | 1,83 | 2,3
ILtorHOCTD, I/M’ 285 275 383 | 481 690 | 862 | 1300

* Rock PEC - BBICOKOIIPOYHBIA ApMUPYIOIINI IreOTeKCTUIIBb (PHC.
6.2), ob1agaoIMii BOOOIIPOBOMAINMMH CBOMCTBAMU M YCTOWYHBOC-
TBhIO IIPOTHUB MOBPEKICHUMN. DTOT I'€OTEKCTWIb COBMellaeT PyHKIIUIO
apMUpYyIOllel reOCeTKHN C APEHUPYIOIIUMHY BO3MOXHOCTSIMH. OCHOB-
HbI€ Pa3HOBUAHOCTHU ITOr0 HETKAHOIO Marepuaia CO BCEMH CTPOU-
TEJIbHBIMHM XapaKTepUCTHKAMMU NpUBeAeHb! B Tabn. 6.2;
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Puc. 6.2. Apmupyrowuii mamepuan c 6vicoxum npedesom npournocmu Ioaudpeam Rock PEC

MMPOBAHUS

Taonuua 6.2

TexHMYecKHe XAPAKTEPHCTHXKH APMHPYIOIIETO Mre0TEKCTIIA

PEC | PEC | PEC | PEC PEC | PEC | PEC | PEC | PEC
R EA A A AR EAE R

Hanpasiienue ap-

——

OnHOHapaBJICHO

JAByHaIpaBiIeHoO

IIpenen Ha pac-
TsoKeHHe, KH /M :

MIPONOCIBLHOE
IIOTIEpEYHOE

(MUCO 10319)

MaxkcunMansHOE
VIUIMHEHHE, % :

MPOXOJIBLHOE
TIOTIEPEYTHOE

13
60

(UCO 10319)

HpouyHocTh Ha

pacTsLKeHHE,
KH/M:

npu 2%

npu 3%

1npu 5%

(UCO 10319)

BononpoHuiiae-
MocTh, 107 M/c:

NepIeHINKYIISIp-

HO TILTOCKOCTH

marepuana 2 kPa

[E JAH 60500/4]
B IUTOCKOCTH Ma-
Teprana 20 kp

[ACO 12958])

|

Tonmuua, MM

[EH 964-1]

1,9

Macca, r/m’

[EH 965]

48

280

10

75
14

200

0
14 I_ 35 50

13
60

12 l
17
30

2,1

>

310

e
2,3 | 2,4

13
60

] [

75

35 | 5
|75‘

100
100

ke el

13

3
3 13

14
19
33

22
31
31

30

45
72

2,5

10

340 |

2,8

370 | 450

o e .

13
13
6 7,5 l 12

1

I
8,3 11 17
15 22 30

1,0 1,0

10 10

2,6 3,0

540

330 | 370 | 450 | 540




* Ilomugent F - nBYyXCTOPOHHMH I'€OTEKCTWIb M3 OECKOHEYHBIX
HUTeH (pucC.6.3). OnuH ciaoi - UIbLTp, APYIrOoM - MexaHHYeCKasl 3a-
IIMTA QUIBTPA. DTA KOHCTPYKLIUS YMEHBIIAET PUCK MOBPEXACHHS U
3aWJICHUS, IIPU ONHOBPEMEHHO BBICOKO# BOAOMPOHMULIAEMOCTH. Tex-
. HUYECKHE XapaKTepUCTHKU NpUBeIcHbl B Ta01.6.3.

Puc. 6.3. [leyxcmoponnuii zeomexcmuns u3 beckonewnorx numei Hosugeam F

Ta6anua 6.3

Texnryeckne XapaKTepuaCTHKH ABYXCTOPOHHEIO NeOTEKCTIIA H3

Ceoiicrsa ' F 60
(Hopmma menmiranmit)

MEXAHAYECKH YUPOYHEHHLIX HHTCH

KonmaecTBO nepeTsikek 25 35 40
— T —— r——— I
SddexTrBHEN MUaMeTp orBepeTHit Q,, MM (EH UCO 12956){ 0,08 0,08 0,08
BonompoHMItacMoCTh B TDIOCKOCTH, 107° M /c:
2 kPa 255 1:8 1!5
20 kPa 2,5 1,6 1,3
IMpoyHocTs Ha pacTsokeHume, KH/M, BAOIL/TIoNEpeK 23/23 | 30/30 | 35/35
YymMHeHVe ITPU MAKCHMANLHOM PacTsDKeHHH, %,
raonb/nornepex (EH UCO 10319) 85/85 | 85/85 | 85/85
YnempHast pabora Iletl)opMamm JI)K/M (EH UCO 10319) 10000 | 13000 | 15000
Ycowme cxarust, KH (EH HCO 12236) 3,3
Tomupsa, MM nipu 2 kPa (EH 964-1) 3,5
Tommma, MM nipu 2 kPa (EH 964-1) 3,5
Macca, r/M (EH 965) 400 600
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¢ Geolon PP - tkaHbIi reorekcTiwib (puc. 6.4), U3roTOBJIEHHBIN U3
MMOJIUIIPOITMIICHOBEIX JICHT, NPHUMEHACTCS VI apMUpPOBAHMS T'PYHTOB
OCHOBaHMA (pHucC. 6.5) M pa3leseHMsI TPYHTOBBIX cjloeB. Marepuan o6-
JIAOAeT BHICOKOH IMPOYHOCTLIO ITPH MAJIOM VIUIMHEHUH, YCTOMYNBOCTBIO
K MEXaHHYECKMM ITOBPCKICHHUSIM, OTJIMYACTCS XOPOIIMMH KOHTAKTHBI-
MU XapakTepUCTHKaMHU ¢ rpyHToM. IllupuHa Matepuana 5,2 M. Geolon
PP samiasiercss XMMMUYECKH MHEPTHBIM K LIEJI0YaM U KHUCIOTAM U COXpa-
HsIeT CBOIO NMPOYHOCTh B arpecCUBHOM cpele (Tadi. 6.4).
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Puc. 6.4. I'eomexcmuas Geolon PP

l"

o.. RT_

Tabauua 6.4
Texnauwaeckne xapakrepucTeka Geolon

MexanHIecKHe PP | PP | PP | PP | PP fg; PP };‘; PP ;0% PP | PP
XApAKTEPHCTHKH 15 | 25 | 40 | 60 | 80 | 190 120 120} 200 | 2% 300 | 500

ITpomom-Hoe Hanpasnenue (EH UCO 10319):

Ilpenen npoYHOCTH HA pa3-

peIB, KH/M 152540 60| 80 {100|120(120(200; 200 300] 500
YinunueHue rnmpu MaKCHUMallb-

HOW Harpyske, % 20( 15[ 14 8 | 11 121141 11 14

Harpyska npu 10% yanuHe- | |
HMM, KH/M 1011713071 - | 751 851100]1 01230

30
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Puc. 6.5. Cxembt apmuposanua caab020 ocCHOGARUA

Oxonuanue mabaruuwnt 6.4

Mexanuseckne PP | PP | PP | PP fol‘; f;l; PP {; PP | PP
XAPAKTEePHCTHKH 25 |1 40 | 60 | 80 200 300 | 500
Harpy3ka npu 5% yUIMHEHHH,
xH/M 13 40 | 451 60 | 35 50

l'[oncpetmoe HanpasieHue ( EH UCO 10319):

I'vapaBmMyeckve U q)mmlpaunomme xapalcrepncrm

IIpenern poYHOCTH HA pa3phIB,
KH/M

YinHeRUe IIpH MaKCHMAIb-
HOM Harpyske, %

7171131719

Pacxon Boawl, 1/M’C IIpyU

Ah = 100 mm (HEH 5167) 151 25

Boasuoi#t cTonb, MM Tipu
v=10 Mmm/c (HEH 5167)

DdbdexTUBHHEIEI pasMep 1op |
Q,, Mkp (HEH 5168) 1751 180(290(400{250{250|500|250(350(5001 300|300

Du3NYecKe XapaKTepUCTUKU

Macca Ha eqmrpIy IUTOILIAMM, i
360|360} 5001530{940| 700120

r/M (EH 965) 1801230360
TomumHa, MM TIpH Harpyske 2,6T3,2
2 xH/M* (EH 964-1) 0} 0
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 CTABMJIEHKA (STABILENKA) - noausdupHasg TKaHb, 00-
Jlajaioias, omarogapsi CrieliadbHOM TEXHOJOTUU, BHICOKMM HadaJlb-
HBIM MOZIYJIEM YIIPYTOCTH M XOPOUIUMHU (PUNBTPYIOINMMHU CBOMCTBA-
MHU. I €OTEKCTNIL BRITyCKAaeTCAa NEeBATH THIIOB C PA3IMYHOU NPOYHO-
CThIO HA pa3gup, TOJIMUHON BOJOKOH MU TUIIOM ILICTCHMUSI.

XapakTepHCTHKH MATepHaaa:

MaACCA, T/M? oottt rvcvesscnssasasrsassesaserssrosssesetvessvsssenens 365 - 1960
[IpoyHOCTE Ha pasaup B NpOMOJIBHOM HampaBlIeHUH, KH/M ......... 150 - 1000
IIpoyHOCTL Ha pa3gvp B IollepedyHOM HampaBiIeHuM, KH/M ......... 45 - 100
BooonpoHHIIaeMOCTh IIpH BOZHOM cTonbe B 100 MM, ji/cM” ........ 2~ 25

IIpuMeHsieTcs ISt YKPEIUIEHUSI OTKOCOB M CJIaObIX T'PYHTOB, CJIy-
XalllkX OCHOBAHUEM JISE CTPOUTENHLCTBA TOPOr, a’3poapoOMOB, 1aMO,
BOJHOPE30B. MoxXeT OBITh MCNOAB30BaHA B KAaYECTBE apMHUPYIOHICH
IIPOCIONUKH 1101 U3OJHUPYIOIIUMU CIOSIMH CBAJIOK NMPOMBIULUICHHBIX U
OBITOBBIX OTXOIOB.

BomonpoHnuuaemocty 'CM noskHa ObITH BEBILLIE BOOOIIPOHUIIAE-
MOCTHM T'PYHTA BEPXHETO CI0s OCHOBaHMA. OJHa U3 BO3ZMOXHBIX CXEM
ycrpo¥crBa npocinoiikyu 'CM B ocHoOBaHMH IIpUBENCcHA Ha puc. 6.6.

IIpy MpOEKTUPOBAHUU U CTPOMUTEJILCTBE HACBINIM Ha CJI1aboM OcC-
HOBaAaHUHU, apMUPOBAHHOM I'€OCHMHTETUICCKUM MAaTEpHAIOM, IHOJIXKHA
ObITh pelleHa ciaenmyloniast 3agada [3:5].

HaxkoIuIeHHYI0 BEJIMYMHY AchULMTA YICPXUBAIOIUUX cUT (pa3-
HOCTb MEXIY YAEPXHBAIOIIUMKY U CABHIAIOILMMHU CWIaMU B IIpelie-
Jlax Kaxnoro 0joka go ropu3oHTa yxkiaaakd I'CM), 1o/mKHa BOCHpH-
HUMAaTh IIPOCJIOMKA M3 IeOCUHTETHUYECKOro marcpuvaia. (Cneaopa-
TeJIbHO PopMyJa it pacuéta KoadPpNUHUECHTA YCTOMUYUBOCTHY IIPUHMU -
MaeT BHI:

yem >T, -R, ‘

(25)

Pacu€THass npoYHOCT, apMO3JieMEHTa (I'€OCUHTETUUYECKOMH IpO-
cioMKH) R,, onpenenserca no ¢popmyse:

T 'Kb
> —max b 6
R,z 4, A, A, (26)

rae T,..x - MaKcuMabHasA Harpyska, BocripyaumaeMasi 'CM, co-
OTBETCTBYIOILAsA BEJIWYMHE HAKOIUIEHHOro AchuuUMTa yaep-
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XKMBAIOLIMX CUJI Ha TOPU30HTE IPEAoaraeMoro pacriojioxe-
HHASL apMO3JICMEHTAa;
K, - xoadduLMeHT 3amnmaca Jisi THOKMX apMO3JIEMEHTOB, IIPH-

HUMaeMbiit paBHBIM 1,1 = 1,75;

A; - xo3dbHULMEeHT ydeTa MOJA3YYECTH, IPUMHUMAIOT PaBHBIM
0,5 + 0,8;

A, ~ KO3bDPHUUIIMEHT YYE€Ta CTBIKOBKH, B3AaUMHOTIO NEPEKPBITUSA

1 coeauHeHUst rnojgoreH 'CM, npuHuMmaror 0,3;
A; - KO3pODULMEHT y4€Ta BIAUSHUA IIPUPOIHBIX (PAKTOPOB,

IIpUHUMaeMBbIA paBHBIM 0,9.

JIJIs1 TTIOBBILICHHUSI YCTOUYUBOCTH HACBIITH Ha CJIa0OM OCHOBaHUH
PEKOMEHAyeETCS COOMIoneHue CIeaVIOIUX YCIOBHHA [5;:8]:

- TEOCHHTCTHUYECKHUH MaTepHall YKJIAAbIBAETCSI HA BhIpaBHUBAKOLIUHA

CJIOX M3 TIecKa;

- YTOJ BHYTPCHHETO TPEHUSA IECKA A HHUXHETO CI0A HAChIIU H

BBHIDABHMBAIOLLIETO CJIOS JOJDKEH OBITH He MeHee 30';

- K0o3dduuueHT TpeHusa ['CM no necky DoJLKeH COCTABJIATH HE

MeHee 0,85 =+ 0,9 ot xo3dpdumeHTa TpeHUs MecKa.

Ipumep BoIOOpa I'CM Mg yKiIaakKM B OCHOBAaHUMH aBTOOOPOXK-
HOM Hachinmi H = 8 M Ha nmoaxogax K MOCTOBOMY IEpeXOay 4Yepe3 p.
Kamy Ha TIK 9+50 (cM. mpumMmep 2 Ha c. 21).

TexHonornyeckoe namineHHe Ha npociaoky I'CM onpeaensiercs

o gopmyJe:
Prey = Py, (27)

rae P, - HanOoblliee JaBjI€EHHUE OT ACMCTBHSI KaTKa U BECa OCHI-
[TAHHOTI'O I'PYHTAa;

P,=P,+ P, (28)

Puc. 6.6. Cxema yxaaoKu zeomexcmuin 8 OCHOGAHUY
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PacuéramMu (11. 3.2) yCTaHOBJIEHO, YTO HAHMOOJIbIIIEE JAaBJICHHE Ha
rPYHT OCHOBAHHUS BO3HUMKAET MPU OTCHINKE IEepBbIX M HNOCIAEIHHX
CJIOEB BO BCEX peXuMax VIUIOTHCHHMS 3eM/ISHOro nojotrHa. Camoe
O0JIBIIIOE OJABJIEHUE BOZHHUKACT B NIEPBOM pPEeXHUME IMPU OTCHITNKE Tep-
Boro ciost P, = 18,4 klla, xoTopoe ynoBiaeTBOpsET YCIOBHIO (27).

PTCM:: 20 xlla = PH= 18,4 xlla

ITpuMeHUTEIBLHO K IIPUMEPY 2 BO3BEAEeHUSA 3EMJISIHOIO IOJOTHA
H = 8 M mi1g ykiaaxu B ocHoBaHue noadupaior 'CM, BeLOepXHUBa-
IOIMUA HaHHOE TEXHOJOIMYECKOE JaBJIICHUE U O0aamarounmmy rno Bo3-
MOXHOCTH OONBIIOH BOJOMNPOITYCKHONM CHOCOOHOCTBIO KaK BIOJIb,
TaK U rnomnepeék BojJOKOH. HanmpuMep, 11 ycTpoicTBa HaACHIITH MOX-
HO BoIOpaTh: reorekcTiib GupMel Bonar HS 150/50 u Polyfelt Rock
PEC 150, a Takxe Huesker Stabilenka 150/50.

7. MPOTrHO3 BO BPEMEHU OCALKMN HACDHINN
HA CTIABOM OCHOBAHUM

7.1. MeToanka pacyéros

IIs1 NpOrHo3a CKOPOCTU INPOXOXICHHUSI OCalKH CJIOEB CIadBIX
I'PYHTOB HEOOXOOAMMO ONPEACTIUTh KOHCOMUAALIMOHHBIEC XapaKTepUucC-
TAKH, KOTOpbIe MOIYT OBITH MOJYYEHBI IO KIAaCCUPUKALMOHHBIM
TabJMllaM MM IO pe3yJbraTaM WCHBITAHUI OOpa3lioB, B3SITHIX M3
caabbIX CIIOEB [J].

HcnelTaHUsT HAa KOHCOJMOALIMIO MOTIYT OBITH BBIMOJHEHEB! IIPHU
OAMHAKOBOM HNyTH (MIBTpALlMM HAa HECKOJBKHUX 0O0pa3uax pa3HoH
BBICOTHl WIM IPU PAVITMYHEBIX NYTIX GUIBTpallUd HIACHTHUYHLIX O0-
pa3LoB.

OayH 13 oOpa3uoB HArpyXaloT 3aJaHHOM CTerneHbIo Harpy3kKu M
BEeAyT 3aMepsl aedopMallii dYepe3 OolpeAeNEHHbIE NPOMEXYTKH Bpe-
MEHU. Pe3yibTaThl U3MEPEHHI 3aHOCAT B XYpHaJl U CTPOAT I'pacdu-
4YECKy10 3aBUCUMOCTh noaynorapmupmuueckoro suga A = F (Ig ). Ind
COKpAILICHUA BPEMCEHH HCIBITAHUA OIBIT MOXeET ObITh 3aKOHYEH,

KOrZIa 3KCIEPHUMEHTAIbHBIE TOYKKM KPHUBOIt A = F(lg {) yKnaabeIBaloT-

CA Ha NMpAMYIO.
J1JIsT TpOrHo3a OCagKu BO BPEMEHM liejiecooOpa3Hee HUCIOIb30-

BaTh CTeNeHHYIO 3aBUcUMOCTh H.H. Maciosa [1], xoTopas yduThIBa-
eT PWIBTPAaLlMOHHBIE CBOMCTBA M MOJ3Y4eCTh CKEJIETa IPyHTA:

n
u 7, h &

rae 1, - BpeMs 3aBeplUICHWS 3aJlaHHOM cTeleHM KOHCOJHIALIMU
CJIOSI;
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{, - BpeMsl JOCTHXECHHUA 3aJaHHOM CTEIMECHU KOHCOJUAALUU
oOpa3sila, MHH;

H, - myTh GuwibTpauMy BOABI U3 PACYETHOTO CIIOA, CM;

hg - yTh (UIbTPaLMU BOOBI M3 oOpa3lia, CM;

n - ToKasarejab KOHCOIWIAUUU, OMNpeldeisIeTCs Mo rpaduky
(puc.7.1.1) B 3aBUCUMOCTH OT YMCHA IUIACTHYHOCTH U KOHCH-

CTCHIIMU I'PYHTA WIH 110 pe3yjabTaraM HUCIBITAHUM 00pa3loB C
pPa3sHBIMU yCIOBUSIMHU duiabTpanu |[1]:

<
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i—(JBB
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Puc. 7.1.1. 3asucumocmn noxazamenn KOHCOAUOQUUU N
om wucaa naacmuvnocmu zpynma J, u e20 KoHcuc-

menuuu Jy:

I - TBEpHaA KOHCUCTeHUMS, 2 ~ [TOYTBEPIAA KOHCH-~
CTeHLMA, J - TYIroIUlaCTHYHasds KOHCHUCTeHUMA, 4 -
MSIIKOIUIACTMYHAsT KOHCHCTEHLMSA, J - TeKy4yeruiac-
THYHAsg H TeKydass KOHCHCTeHLIHA

(30)

Iy U I, - BpeMsI, B TEUCHHE KOTOpPOro JOCTUIaeTcs 3alaH-

HOE VIIIOTHEHUE
rpyHTa B obpasuax ¢
BBICOTOHM COOTBETCT-
BCHHO /; U h,.

IHonyyeHHoe Bpe-
M 7, cpaBHUBacTcCH

C NIPOEKTHBIMU CPO-
KaMH CTpPOHUTEJILCTBA
KOHKPETHOIo 0O0OBeK-
T4, TaK KaK OHO OII-
peaeasicT TEXHOJIOTH-
YECKHUHN [ICPEPDBIB
MEXIY OKOHYAHUHEM
BO3BE€OCHUS HACHINH
U VYCTPOWUCTBOM [O-
POXXHOM OIEXKIEI.
Ecnu 7, npeBbl-

HiaeT JOIyCKaceMbIE
CPOKHM, TO Ha3Hauva-
IOTCSI  OOINOJIHUATEJIb-
Hbl€ MEpPOIPpUSITUS
IJIS1 YCKOPCHUS Oocal-
KH Hacelny (Iipope-
34, OpPEHBI, BpPCMCH-
Hasi TIpUIpy3kKa H

T.1.).
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7.2. NpuMmep pacuyéTa BpemMeHH NnpoxoXXaeHUs ocaaxku

PaccMOTpUM XOoH OCalkK NMPUMEHUTEIBHO K IMPHMEPY COOpPYXE-
uudg Hacema H = 8 M (cM. 11.3.2.), cpok 0,5 rona.

B pesyapraTe HCNLITAHUN 00Opa3HOB TEKYUYEIUIACTHYHOI'O CYIJIMH-
Ka Ha koHcomuaaumio OAO "YpanrmnporpaHc” OBUTH MNOMYy4EHHBIC
KpHUBbie KOHCOJHAALMH (puc.7.2.1 u puc.7.2.2).
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Puc. 7.2.1. Kpuean xoncoauoauyuu mexy4ensacmusHo20 CYzAUHKA MPpu O06YXCMOPOHHeH
gussmpayuu nod pacwemrod nazpysxoiu P= 0,2 Mila u h,z, = 2,5 cm
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Puc. 7.2.2. Kpueasa KoHcOauoauuu mexKyqeniacmuyuHO20 Cy2AulHKa npu 06yXcmopoHueu
Qussmpauuu nod pacuemuoii nazpysxoi P = 0,2 Mlla u h,z, = 2,5 cm
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AHaJIn3 KPUBBIX MMOKA3bIBAET CYIIECTBEHHYIO (YCJIOBHO-MIHOBEH-
HYI0) OocaaKy oOpa3LOoB. DTO O3HAYACT, YTO INIMHUCTBIE T'PYHTHI UMeE-
IOT MAJIOIIPOYHbBIEC CTPYKTYPHBIC CBSI3M.

OnpeneiuM KOHCOJIUIALMIO ¢/1abOoro OCHOBaHHUS Ha IIpUMepe Ha-
ceimi H = 8M. OCHOBaHUE HACBITIM MPEACTABICHO CYIJIMHKOM pa3-
JIUYHOM KOHCHUCTCHLHH, BKIIIOYAs] HpcoOIamarolyio TOMIY CYTJIMH-
Ka TeKy4yeIUIaCTUYHON KOHCUCTEHLIMHU A = 2.3 M.

Ha kpHvBEIX KOHCOJIMOALIMHU OIIpEAcsiEM BpeMs JoCTUXKeHUs S0%
CTENEHU KOHCOJMUAAUUHU. [1JIs1 3TOro BBIYHCISIIOT OTHOCUTEABHYIO J€e-
dopMaiuo A,=50%, coorBeTcTBYIOILYIO 50% NepBUYHOMY (PHUIbTpa-
IIMOHHOMY YIUIOTHEHHIO, KOTOpast paBHA cpeJHEMY apAH(dDMeTHYIECKO-
My MexXay aedopMalMsIMH, COOTBETCTBYIOILMMHU HyjJdeBoMy U 100%
VILTOTHEHUIO:

t'=50% = 7,5 mun; t"=50% = 14 mun

Hna pacuera £,=50% onpeneanMm cpeaHee 3HAYEHUE BpEMEHH

TocTXeHUs1T 50% creneHn KOHCOJMMIAIIMU 10 MEPBOM M BTOPOH
KPHUBbBIM KOHCOJIUIAILIHNH.
t+¢r 75+ 14

Lesow™ 5 = > = 11 mun.

KoadbduuneHT GUALTPAUMOHHON KOHCOMHUIAIIUM paCCUYUTHIBAET-
cqa o popMmyne:

Ny,h,
Comso ™ 4 3D

rae N - dakTop BpEMECHH NPU 3a0aHHON CTCIICHHU KOHCOJIHIAlUH,
onpeaeasercs no tabauuaM (puioxeHue 3);
hy - TyTh (PUIBTPAlIMK BOABI M3 O0Opa3ua, CM.
B HamieM ciayuyae koa3¢ddpuumeHT (PWIbTpallMOHHOM KOHCOJIHOA-
AU IIpH JoCTiDkeHUU 50% creneHM KOHCoJMAAlUU OydeT paBeH:

2
2,294
thz 0,197'( Y )
Comsox =2 = 11 &+ 10 cM'/MuH.
u=50%

Bpemst noctikeHnst 50% creneHHM KOHCOJMIAUMM OyIeT paBHO:

n 2

H 400
— ¢\l . L auu ) « __
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IlockonpKy BpeMsi KXOHCONWAAIMU IpeBbiliaeT TpeOyeMbii CPOK
CTPOUTEILCTBA 3€MIIAHOTO InoJyioTHa (7 = 0,5 rona), npemioxeHa
KOHCTPYKLIMSI HACBLIIIU C YCTPOMCTBOM B OCHOBAaHMHU Hpope3eii. Me-
TOAVKA pacyéTa HACHIIU C IIPOpe3IMU B OCHOBAaHUU U3JIOXKEHA B pa3-
aeie 9.

8. BBAMMOOEMNCTBUE MHTEHCUMBHOMN TEXHONTIOMNNU
C YCTPOUCTBOM OAPEHAXA

YCTpONCTBO IpEeHaXa B COYETAHUHU C MHTEHCUBHBIMU TEXHOJIOTH -
YECKUMM peXXMMaMM BO3BCICHUS 3EMJISIHBIX COOPYXEHHH CIIocoOCT-
BYET YIYUYIIICHUIO ITPOYHOCTHRIX U I€(POPMALITMOHHBIX XapaKTepHUCTHK
FPYHTOB Cjaboro ocHoBaHUA. KOHIEMIIUS TAKOTO B3aUMOIEHCTBUS
COCTOMT B TOM, UTOOBI C INMOMOLUBIO ApeHaXa peryJIupOBaTh BIaAX-
HOCTb FPYHTOB OCHOBAHMSI B TOM DPEXWME, KOTOPBIH ABJIAETCSA OIITH-
MAJIBHBIM U1 peaiM3alMyi UHTEeHCUBHOUM TE€XHOJIOTHH.

Ecimn Bpe3ka B BOAOYHNOp HE IIpeAYCMOTpPEHa, TO YCTPOE€HHBIN
OIpeHaxX OyneT SBISTBCSA HECOBEPIIEHHBIM. JIJIa yCcTaHOBJIEeHUS 3(-
(peKTUBHOCTU pabOTHI JApeHaxa, IOMUMO €ro ruapaBiIndecKux rapa-
METPOB, TpeOYETCS MPOU3BECTHU PACUYETHI CPOKOB OCYLIEHHS BOJIOHA-
CBILLIEHHOIO OCHOBaAHUS U CHHUXKEHHSA BJIAXHOCTH IIO CPaBHEHHUIO C
BJIAXKHOCTBIO IO OCYIIECHUS.

- B ciydae HeCOBEpHICHHOIO ApeHaxXa IPU 3HAYUTEIHLHON MOIIIHOC-
T BOOIOHOCHOTO CJIOS CPOKM OCYIUCHHS OIIpEIesIioTes o popMyiie:

ro_ml, (_1__.1_), (32)

roe m, - BOAOOTHAYa;
Jyp - CPEOHUH YKJIOH KPMBOM JCNPECCHUM, OIpelaeasercs Mo

Tabda. 8.1;
Tab6anua 8 1 Tabnuna 8.2
3navyenus J, no 1aHHBIM [6] B 3aBucuMocTr Ocpennenubie 3HavYeHus K, B 3aBHCHMOCTH
OT BHJ1A IPYHTA OT BHJA IPYHTA

KpyIrtHorecuyaHbie 0,003 - 0,006
ITecyaHrie - | 0,006 - 0,020
Cymecuannie 0,020 - 0,050
CyrMHKH 0,050 - 0,100
| D973 03 0,100- 0,150

0,09 - 0,12

0,12 - 0,22

0,22 - 0.45

el

0,45- 0,55
0,6- 0,9

TAaxenpie rpysHTHl 0,150- 0,200
TopdsHble rpyHTHI 0,020- 0,120
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J - TMONOXeHUE KPUBOM HENMpECCUM, ONpEHeasieTca IO
dbopmye:
f=hot JyL, (33)

IIpu ocyleHUH rpyHTa yaanasieTcsi KalwuisipHasl BoOa, OCTaéTcs
TOJIBKO ILIEHOYHAHA.
B 3TOM Ccnyuae m, = np, TIe n, - aKTUBHasA TTOPUCTOCTD, OIIpEIe-

JISIeTCA 110 bopMyJie:

€ - WuPs (34)
1+e °

n0=

rae e - KoadDPHUIINeHT MOPUCTOCTH I'PYHTA;
P, - TUDIOTHOCTb TPYHTA.

B coorBercTBHM ¢ [6] HanOoOJbllee KOMUUYECTBO ILTEHOYHOM BO-
oel W, KOTOPYKO MOTIYT BBIACPXKATh YAaCTHULLI IPYHTA, BHIPAXAETCS B

IOJIsIX B€Ca CyXOro rpyHra p, OO0bEM, 3aHMMaeMbiil TDIEHOYHOM BO-

OOW, OTHECEHHBIU K OOBEMY CyXOro rpyHTa, paBeH W, p, ®opmyna
(34) nns pacuéra ny IpUMET BUA:

n=n-w,py, (33)
n
€=700-7n" (36)
(e +1)p,
Pa=Pa= —pr (37)
I'+7300

KoadpdpuimeHTt uabtpauuu Kj; HCIOJB3YyETCA IIPU PaCYETax
CKOPOCTH YIUIOTHEHMsI TPYHTOB II0J HArpy3koil. 3HaueHus K, st

Pa3nuYHBIX TPYHTOB ITO JaHHBIM |[6], mpuBeaeHdsl B Tadn. 8.2.
Pacuy€T U3MEHEHHS BJIAXHOCTHU B OCYLIIEHHOM I'DYHTE ITO CpaBHE-
HUIO C BJIAXKHOCTDBIO O OCYIUEeHUS INPOoU3BoanuTcs rno ¢dopmyie [6]:

v
AW=H p:’c = WM: (38)
rae V, - TULIOTHOCTb BOIBI, T/M’.

CrelleHbp BAAXKHOCTHU TIPH 3aJaHHOM BJAAXHOCTH IpyHTa W

G = L (39)

v €
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f

Puc. 8.1. Pacuémnan cxema ocyutenus openaxca

Ilpn cHnxenum BnaxHocTu Ha AW €€ HOBOE€ 3HAYECHUE PABHO:
W,=W-AW (40)

PaccMOTpUM H3IOXEHHYVIO BBIIIE METOAMKY pacy€Tra Ha IpUMeEpe
YCTpOMCTBA ApeHaxa Ha yJyacTKe XeJe3HOoIdopoxHoH MMHUM Kapno-
ropel - Benagunra (puc. 8.1). |

NUcxoaubie nannbie: Ly, = 10,6 m; H = 6,6 M; hy= 0,6 M; n = 38 %;
W= 22 %, WM = 0,1

OnpeaenuM NpUOIMKEHHO NMOJOXECHUE KPUBOM ACHPECCUM:
f=0,6 + 0,050 - 10,6 =1,13 M

3aTeM HaMIEM 3HaY€HHE BOJOOTIAYM:

18
€= Jo0-38 — %01
+ 1) -
Pad=Pcx= (9.61 212) 3£ = 1,71 M/.M:
L+700

Mmp = Rp = 0,38 - 0,10 ) 1,71 = 0,21
OnpeneiuM CHMKEHHE BJIAXHOCTH B OCYLIEHHOM IPYHTE:

1
1,71

AW =0,38" - 0,1 =0,12

CreneHp BJIaXHOCTHU IIPH BIIAXHOCTH IpyHTa 22 % paBHa:

1,71:0,22 _
10,61

0,6
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[Ipy CHUXECHHUU BIAXHOCTH Ha 12%, Mckomast BJIaXXHOCTDb OyIer
paBHa:

W,,=W-AW=22-12=10 %

Crenexds BiaxHocTy npu W), = 10 % craner paBHOIA:

1,71-0,10 _
10,61

0,3

TakuM o6pa3oM, YCTPOUCTBO ApCHAXa IJIsT OCYLIEHHUI OCHOBAaHHUS
NO3BOJISIET NOBBICUTH 3D PEKTUBHOCTh UHTEHCHUBHEBIX TEXHOJIOTHYEC-
KMX PEXHUMOB, TEM CaMbIM, YIy4ylliasd NMPOYHOCTHBIE XapaKTepHCTHKH
IpyHTa OCHOBaHMs. IIpy MEeHBILIEH CTENMEHHU BJIAXXHOCTH BCE IPOYHO-
CTHBIE XapaKTCPUCTUKM I'DPYHTOB OCHOBAHUS BBILIE, YeM COOTBETCT-
BYIOIIIME NIPOYHOCTHBIC XapaKTCPUCTUKH TIpU OoJiee BHICOKOM cTele-
HH BJIAXXHOCTH.

9. BBAMMOAENCTBUE MHTEHCUBHOM TEXHOJ10rn
C YCTPOMUCTBOM APEHAXHbLIX NPOPE3EW
B CTABOM OCHOBAHUM

IIpopesn ycTpauBaloTCsI B CJIAObLIX BOAOHACHILIEHHBIX I'PDYHTax B
COOTBETCTBUM C [5] miIsT YyCKOpeHHSI KOHCOJMAALIMUM OCHOBaHUS 3a
CUeT COKpauleHUA nNyTy dwibTpallMu BOOBI, OTXKUMAaeMOil U3 cinadoii
ToaIMU (puc.9.1 u 9.2). Ocob6eHHOCTBHIO pacyéra APEHAXHBIX IIpOpeE-
3¢ SABIACTCA HEOOXONMMOCTb Y4Y€Ta YCI0BUM DUABTPALIMOHHOM
KOHCOJHIALMUY TPYHTOB B IIOLIArOBOM pPE€XUMe ITON CTPOUTEJIbHOM
Harpy3Komu.

JpeHaxnble kKaHaBH (1) ¥ nipope3H (2) 1esnecoobpa3HoO ycTpauBaTh
IIPY MOILIIHOCTU Caboro ¢jaos 10 4 M U1 BO3MOXHOCTU COXpaHEHUS B
CJIaOOM TPYHTE BEPTHUKAJIBHBIX OTKOCOB B T€YECHUE BpEMEHH, HEOOXO-
JTUMOTO [JIsI 3alTOJTHCHHUSI KAKIOM ITPOPE3U IPEHUPYIOLLIUM I'PYHTOM.

PaccrosiHue [ MeXny IpeHaXHBIMH MMPOPE3IMHU B CBETY OPUEHTU -
POBOYHO HA3HA4YalOT UCXOAd U3 (PUWIBTPALIMOHHBIX CBOMCTB I'DYHTOB
U IIPOBEPAIOT PACYETOM B 3aBUCHMOCTH OT 3afaHHOTO CpoKa (PHJIbT-
pauvoHHOM KoHconupauuu. LlInpuny nipopeseit /; HasHavalor 1 -

1,2 M B 3aBUCHMOCTH OT MIPUMEHSAEMOTO 000OpynOBaHUS IUIST YCTPO¥-
CTBa npope3cid. JIa 3anojJIHEHUA MNpope3eil cienyeT HUCIIoJIb30BaTh
MECOK IpaBeJUCTHIN ¢ Ko3dduumeHToM punprpauuu Ky > 4 M/CyT,

rpaBUM U 1IeOEeHb.

IIpu npoeKTHpOBaAaHUHU 3EMJISAHOIO IMOJIOTHA C IMTPOPE3AMH paccToO-
SHUEC MEXIY HHUMHM OIIpEeAcNsieTCs pacyE€TOM, MCXOAS M3 3aJaHHOIo
CpOKa JOCTHXXEHMS MHTCHCHBHOM 4YaCTH ocankM cji1aboro rpyHra.

61



Cnaboe
OCHOBaHue

reoTeKCcTv/1b

Cnalboe ocHoBaHHe

reoTeKCTiib

//

Puc. 9.2. Texnosozunecxkan cxema ycmpoiicmea nonepexnblix npopesesi 8 cAaboM OCHOCARUU
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151 pacuera mnmpope3e NMpHU UCHOJNB30BAHUU MHTEHCHUBHOM TexX-
HOJIOTHX HEOOXOJUMBI CJEHYIOIIHUE MaHHbIE. pacUYETHbhIE BEJIUYMHBL
Harpy3k¥ (C y4€TOM BEcCa KaTKa); pacdETHasg MOIIHOCTL CJaaboi Toj-
U (C YIETOM YCIOBUW QUIBTpAlIMU);, KOHeYHasa ocaaka ¢jiadboro oc-
HOBaHUSI; PE3YJAbTAaThl KOHCOJMIOALIMOHHBIX U KOMIIPECCUOHHBIX HC-
MMBITAHUNA T'PYHTOB CJ1aOOM TOJIIIH.

PacueTr ¢naboro oCHOBaHMS C IIPOPE3SIMU 3aKIIIOYAETC B OIIpe-
NEJICHUU OOLIEeH CTEIIEHU KOHCOJHUIALU OCHOBAHMUS:

Upsig = 100 - 0,01 (100 - U,,,)(100 - U,,,,»), (41)

yi (= U,op - CTENEHD KOHCOAUIALIMH OCHOBaHUS NIPU F'OPU3OHTAIIb-

HON (pUABTpALIMHU BOJbL K IIPOPE3SIM;

Usepm - CTENEHb KOHCOJHMAALMHU OCHOBaHUSl MPU BEPTHUKAIb-

HOU (pUALTpALIMKA BOABI U3 OCHOBAHWUSL.
Benwmuunmt U,,, u U,,,, YCTaHaBIMBAIOT 1o rpapukamM (puc.9.3 m

9.4). Ina onpenenenms Ug,,, PAaCCUMUTHIBAIOT BEIUYHUHY dakrTopa
BpPEMEHMU.:

CHEme
Toerm = 0, (42)

rae Coepm - KOIPODUIMEHT KOHCONMMAANUM TPYHTAa NPU BEPTH-

KaJbHON (PUNBTpALIUM, OIIPEACISIOUINICS B YCIOBHUSIX UHTCH-
'CUBHOM TEXHOJIOTUM B IIOIIATOBOM peXMME C YYETOM Iiepe-
MEHHOM HArpy3ku P, u P,

T - TpebyeMbIii CPOK KOHCOJIUAAIMUH (13 YCIOBUM CTPOUTEND-
CTBA); |
Hj - pac4€THBINA ITyTh BEPTUKAIBHON (PUIBTpaLIUH.

PakTop BpeMECHU, HEOOXOMUMBIN Ui onpeneneHust U,,,, paccum-
TBIBAIOT MO POPMYJIE:

C.o, T -

20D f

rae C.op - KOIDPUUMEHT KOHCOIUAALMY IPYHTa INMPU TOPU3OH-

TAJIBHOU (PUIBTPALIUN;
[ - TIPOEKTHUPYEMOE PACCTOSIHUE MEXKNY IPOPE3AMHU.
Ecnu B pesynbrare pacde€ToB noiaydaeM Uy, < U, e TO ClEOyeET

[HOBTOPUTL PACUYET, YMECHBILHUB PAaCCTOSHUE MeXIAY TIPOPE3ISIMMU.
Tpebyemas creneHb KOHCOMUIAUWHK U, .., PEIAMEHTUDYETCS B

‘nmokymeHTe [11]. B Tex cay4asix, Koraa mnpu tpebyeMoM CpOKE CTpO-

63



D S
100 W

0,005 0,01 0,02 0,04 0,08 0,14 0,3 0,6 1,0
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Puc. [§}4. Ipacpux 0as onpedeaenun cmenenu KOHCOAROAUUU 6 GEPMUKAALHOM Hanpaeése-
HUU

UTEJILCTBA HE JOCTUracTcda TpedOyeMas crerneHb KOHCOMHMOAllUU cla-
OOro OCHOBAHMUS MMPH PALlTUOHAJBHOM PacHoOJOXECHHUU Ipope3eil, pac-
CUMUTBIBAIOTCS BapUaHTHL [5]:

- YCTPOMCTBa BEPTHUKAJIBHBIX ApEH (ripH h > 4 M);

- YCTPOMCTBA BPEMEHHOMN ITPUIPY3KHU;

- TIPEABAPUTEIBHOM KOHCOJIHUIALMK OCHOBaAHMSA.

Ko3(pPHUIHEHTEI KOHCOMHUAALIMM ONpPEOeIaOTCd IO KPUBBIM
KOHCOJIMIALUH, ITOJYYEHHBIM IIPH YIUIOTHEHHH I10I pacyeTHOM Ha-
rpy3KOH C yYETOM MABJIEHHUS KaTKa.

64



10. KOHCTPYKTUBHO-TEXHOJIOMMYECKUE PELUEHUS NS
YCKOPEHUSI OCAAKU Y OBECNEYEHUS YCTOW4YUBOCTW
CJIABOrO OCHOBAHUS

10.1. MecuyaHble cBaAW

[lecuanble cBay yCTPauBAIOT il MOBBILIEHUS HECYILENH CIIOCO0-
HOCTH U CHUDKEHHUS OCAIKM CJaObIX rpyHTOB |5]. B rpyHTax, ob0iana-
JIOLLIUX CTPYKTYPHOU IIPOYHOCTBIO, IPUMEHEHUE MMEeCYaHbIX CBAll OCO-
0eHHO 3¢ dekTUBHO. PaboTa nmecyaHbIX CBal 3aKJI04YaACTCsI B BOCIIPH-
SATUU MMU YaCTH HOPMAJIBHBIX HAIPSKCHKWW OT Beca HACBIIH 3a CYET
OOKOBOIro 00xKaTtus ¢Jadoro rpyHTa B MEXCBAaMHOM IIPOCTPAaHCTBE, a
TaKKE B YCKOPEHWM OTXaTHsi NMOpOBOM BOIAbl. CBavi MOIYT OBITH
OINEPTHIMU M BUCAYHMMHU. Bucsiume cBau ycrpauBaloTcs INpU OOJbIION
MOILIHOCTH ci1adboro cjaosi. MeToaMKa UX pacyeTa (¢ ydeTOM Harpy3KH
OT KaTkKa) 3aBUCUT OT HA3HAUCHHS CBail.

 Eciu cBau ripeaHaszHavyalrcss I obecriedeHUs IPOYHOCTH
I'PYHTOB OCHOBAHHUSA HACHIIIA, TO PACYETOM OIPEACTSIACTCEI MHHU-
MaJIbHAS BeJIMUMHA COMMXEeHMsI CBall m, IIpPHU KOTOPOM COOIIoOnaeTCs
ycIIoBUe: Ko3dPUIUECHT 3anaca K, = 1.

* Ecinu cBau npedHa3HAYCHBI €LUE U ISt YCKOPEHUS ¥ YMEHDIIIC -
HUSI OCAAKHA OCHOBAHMSI, TO JHOIOJHUTEIBHO pAacCyETOM IOAOUpaeTCs
MeXCBafHOE pacCTOSTHME, 00eCrneyMBalollee JOCTUXECHUE 3aJlaHHOM
MHTEHCUBHOCTU M BEJIMYMHBI OCAIKM (CBam-IApPEHDLI).

MeTonuka pacyé€Ta cBaifHOM KOHCTPYKIIMHU JaHa B |{3].

10.2. BepTukansHbie apeHsl

JApeHBbl yCTpauBalOTCA B CJA0BIX IPYHTAX C LCJbIO YCKOPEHUS UX
KOHCOJIMJAILIMM 3a CYET COKpAUICHUA NYTH PWIbTpallMU OTXHUMAae-
MO BOIOBI U3 cIabOM TOJIUIM ITPHU 00CCIICYEHHON YCTOMYUBOCTH [35].

Beptukansusie apeHsl (puc. 10.2.1) 3adpPpexTUBHBI B OpraHU4eC-
KMX U MHUHEPAJIbHBIX I'PYHTaX MOIMHOCTBIO He MeHee 4 M. Dddek-
TUBHOCTDL APEH IMOBHILIACTCS B Cay4dasX, Koraga ApeHUpYeMasl TOJIA
uMeeT DoJiee BHICOKYIO TOPU3OHTAJIBHYIO BOAOIIPOHUIIAEMOCTD.

YCeTpoicTBO IpeH CAeoyeT COBMELATh ¢ BPEMEHHOUW NPUIPY3KO,
o0ecCIeuynBalolIecii HeoOXOAUMBIM IPAIUCHT OTXKAaTHSA ITOPOBOIM BOIBI
U3 TPYHTA.

B kadectBe BpEMEHHOM IPUTPY3KU MOIYT CIYXKUTH KaTOK H
(WIH) NIpUIPY304YHBINA CIIOH.

ToNMUMHY NPUTPY30OYHOTO CJIOA, IIPU YCIOBUU YCTOMIYUBOCTH OC-
HOBAHUSA, OINpPEACAIOT 110 TpEOOBAaHUAM CO30aHUs Hanopa IMOpOBOH
BOALI, BEJIMUMHA KOTOPOIro OOJIKHA OBITH BbILLE HA4YaJIbHOTIO Ipaau-

65



RN N

Puc. 10.2.1. Cxema 3eMARH020 NOAOMHA C GEPMUKAILHBIMU OpeHamu Ha caabom ocrnoea-
Huu

o
L ¥ 4
L
L g = 4
-

_r

CHTA (PUIBTPALIMHM IPYHTA, €CJIMU IPYHT TAaKOBBIM oOjanaer, rmo ¢op-
MyJie [5] (C ydyeToM CTPOUTEIBbHOM HArpy3KM):

Px+ Vuphpp > 05Dy, Iy - Py, (44)

rae D - >ddeKTUBHBIN OTUaMETP ApPEHUPOBAaHUS, NPHHUMAETCS
paBHbIM PacCTOSTHUIO MeXIOY ApeHaMU, M;
V., - YOCAbHBIA BEC BOIABI B NOopax I'PyHTa, T/M’;
Iy - HavaJbHBIU IPAAUECHT PUILTPALIMUA TPYHTA C YYETOM VYII-
JIOTHEHUS IO BECOM HAaCBIIIH;

P,,cy - Harpy3ka B OCHOBaHHMH OT HACHINHM IPOEKTHOIO MpPO-
bunsa, t/M?%;

Vnp - YACHBHBIA BeC IPYHTa, MCIIOJIB3YEMOTO IS IPUTPY3KH,
T/M>;

P, - Harpy3ka OT Karka, T/M’.

BepTuKkanbHble APEHEBI BHINIOJHSIIOTCS B BUAE CKBaXXWH, 3allOJIHA-
€MBIX IMECKOM. JluaMeTp CKBaXKMH MoxXeT ObITh MIpUHAT 400 - 600 MM,
B 3aBUCHMOCTH OT IPUMEHSIEMOTo 00opyaoBaHUs. DPPEKTUBHOCTE
BEPTUKAJIBHBIX JpeH 3HAYUTEJIbHO TMOBBILIACTCH NMPHA H00aBKe K Ma-
TeprUany 3arojdHeHUusa 10 18% 1o Macce u3BecTH. B 3aBUCUMOCTH OT
BONOIIPOHULIAEMOCTU I'PYHTA M TPeOyeMoro cpoka 3aBepllieHHUs MH-
TEHCUBHOM 4aCTH OCAAKHM PACCTOSIHHE MEXIY IpeHaMHU U3MEHSIETCSI
OT 2 M 10 5 M.

PacyeéT ocHOBaHMSA C BEPTUKAJILHBIMUA JAPECHAMM OCYLUECTRISICTCS
1O METOAUKE, U3JIOXEHHOMA B [5]. OHa aHanornyHa pacyéTry OCHOBa-
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.- HUSI C JApEeHaAXHBIMU
.Il. [IPOPE3SIMHU, U3TOXECH-
hh-.._ .- HOMY B I1.9.

Ilpu pacuére apeH
BCJIUYUHBI  CTEIICHMU
KOHCOJIHAALUU IIpH

100 BEPTUKANBHOA (DWIBT-

0,01 002003 006 01 0203 06081710 paauHU BOOBl U3 OCHO-
0,08
daxTop sBpemery T, BaHUA U, U 1IpU ropu-

30HTAIbHOM U, ompe-

KoHconnpauuna U,, %
8 & 3
A i
I
/.
VAR

0
£ 20 OCTSIOTCST Mo rpadu-
5 kKaMm (puc. 10.2.2).

40

Ecaiu mpu Ha3Ha-
YyeHHOM DAacCCTOSIHUU
MEXIAY JOpeHaMHu He
MOXeT OBITh HJOCTHUI-

100
0,01 0,02 0,03 00600801 02 03 06081,0 HYTO TpebdyemMoe cCoO-

KpallleHHe CpPOKa KOH-

CoIngalind, TO I1lIar

Puc. 10.2.2. Ipaduxu 012 onpedesenun cmenenu KOH-  npeH YMEHBIIAIOT W

COAUOQUUN ZPYHMA OCHOGAHUA C GEPMUKAALHOIMU Ope- ..
Hamu PacY€T MOBTOPSIOT.

DaxkTop BpemMeHn T,

10.3. Mpurpy3soyHbie OepMmbl

bokoBbie NPUrpy304HbIE O€pMBI YCTPAaUBAIOT ISl OOECIIEUYCHUA
Hecyliel cCrTocoOHOCTU ¢1adboro OCHOBAHUS MNPHU HAJIHUYUU JOCTATOY-
HOM ITOJIOCHI OTBOAA U HEeOOJBIIOM PAaCCTOSIHHUHU TPaHCIIOPTHPOBKM

rpyHTa AJisl UX BO3BeICHMUSI.
IHIupunHa 6epM DoxHa OBITH HE MEHEE 4 M, a TIOBEPXHOCTh 6epM

NOJDKHA UMETH momnepedyHbid YKIOH 20 - 30 %eo.
ITpu npoekTHpOBaHUU OOKOBBIX OCpPM pacyETOM [J] onpeaciasaior

WX BBICOTY A, 5. U INUPUHY [, 5, NCXOMSE M3 TOMYCTUMOM HArpy3ku Ha

c1aboe OCHOBaHHe (C y4eTOM Harpy3Kd OT KaTka).
BennuuHa pDommyckaeMoM Harpy3kv ISt CJaaObIX T'PYHTOB, YTOJ

BHYTPEHHEro TPEHUSA KOTOPBIX 5 - 7°, pacCUUTHIBaeTcs 1o GopMyiie:

JT axC
P, =2bp t + - (45
don Pep’8 ¢ ctgtp-—-‘gﬂ+so Ig (ctgcp—%+qp) (%9)
rIe 2b - ILIMpHHA HACHINIHU MO CpeAHEH JUHUH, M,
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P -~ CPCOHECB3BELICHHBIM YICNBHBIM BEC TIPYHTa CJiaboro
OCHOBaHMS, T/M’,
C - yoeabHoe CLEIUIeHue, T/M- .

BricoTra nmpurpy304HbIX OepMm:

Paon
Pops = v, (46)

TOE Vs - VAECIbHBIA BeC I'pyYHTa OCPMEI.

Ecm ocHOBaHMe CnoXeHO TopdsAHBIMU IPYHTAMHU, TO JOIyCKae-
Masi Harpy3kKa pacCYUTBHIBACTCS 110 (POPMYJIE:

aC
, (47)
-+ 9)

_P —
“r 15 (cigy -

HeoOxoguMasas mvMpuHa MIPUTPY3OYHBIX OEpM ONpPEACHsSICTCS W3
yCJIOBHSI aKTUBHOI'O BO3IEHACTBUA B 30HAX, B KOTOPbBIX HAIIPSKEHHOE
COCTOSIHME OT BeCa caMOi HaChIIM OKa3biBacTCA HauOOJIee OIIaCHBIM
0 YCIAOBUIO HapYILIEHUS ITPOYHOCTH I'PYHTA CJaboro OCHOBAaHMAL.

IIpu MmomHoOCTH Ccnabout Tonmwm H> H,,,, iMpuHa O0€pMBbI TOJDKHA

OBITH He MEHee:

/.

np

1 + 0,8cos
= 2 -1), (43)
5= b ( 0,6sin & '

Ilpu H<H,, COOTBETCTBCHHO:

. 2 2bH i 2 49
lpa= b+ et - H* - by + L3H, (49)

riae Hmax - MakCUMaJdbHO OOITyCTUMAasi MOILIHOCTh ¢J1aboro oc-
HOBaHMUsI, oIpeaecaseMast no popmyJe:

cos a + (0,8
Hmax= bcp sin & ’ (50)

a - YIOJd BUIUMOCTH, OIIpCIC/IACTCA U3 BBIPAXKCHUA.

Sin COS(}?+aSin90

JT P, JT

(51
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11. COOPY)XXEHUE SEMJIAHOIO NONOTHA HA BOJIOTAX

11.1. O6wee nonoXxeHue

TexHOJIOrH4YecKMe CXEMBI COCTaBJICHBI B COOTBETCTBHUM C KOHCT-
PYKTUBHBIMM PECLICHUAMHA Hacbined |4] ¥ Kimaccupmkauumen Topgsi-
HBIX OOJIOT U IL1acToOB OOJMOTHBIX I'pyYHTOB (Tada. 11.1.1).

ITpoliecc BO3BEICHUS HachIlled Ha O0JIOTaX BKIIOUAET B CeOsi:
IIOJTOTOBKY OCHOBAHUS OO HACBIMb; OTCHIIIKY YaCTH, HAXOISIUCHCS

Tabnumall.1.1
XApaKTepHCTHKA 0ONOTHBIX OTIOXKCHHMA

OEUKO-MEXAHNHICKEE XAPAKTEPICTHRH
S Monyms nedop- I Monym ocan- E
Pa3Ht.‘ulnm;|slt:m:'ﬂ.-F Q* © c | Manus E| T/M2 Q@ Sy KH €, MM/ M, £ §
: | ‘ NpH HATPY3Ke ‘| [pA Harpy3ke
OTIOXKEHHH B-'w E & P, /M ) - P, /v =
HIHE {{a
v b~
| Ea|25|ZL] s [ |55E[s [0 |z
Topd cyxoit | Mo 300 [25-45(75-60| 5 |PYiee botee| 3.5 |MeneelVereel 1
Top® Mo~ | 200 g 12 a5 |75 ca| <o |25 14| 2392 | 1 2.2 | 200- | 300-
- it ]300600!25 45[75 60| 5-8 125 15!33 23,133 350 | 420 |
Topd cpen- I 350- | 420- |
Hell Biaax- | 600-900 |25-45|75-60| 8-14 | 15-11| 23-19{1,0-1,7 450 | 530 I
HOCTH | I__
| | .
Topd oueHs . 1 1| 450- [ 530-
snaxiet | 900-130()!25-45 L75-60| 14-20ﬂ 11-9 ; 19-17 0,6 1,,1l 50 | s00 | 1
Topd 130bI- {
Carnire ) 550- | 600- | 1II
TOMHON RIAXK- 1300 25-45|75-60| 20 | 9-8,5|17-15}0,5-1,1 600 | 650 HI
HOCTH ‘ [
Ca.l'Ip()HeI[I: ] w00 | - 150]133 | bonee(Menee| _ I
MaJIOBJIaX - " | 30 2 | 150
HBIIA | | |
CanpoHensn r 150- | |
cpenHed | 200-500 ] - - - 130-10} - {2-1,0 400 - I1
BJIAaXHOCTH
1 1 [ [
CanpoHenb ]
cwmsommax- [500-1000 - | - | - [MeHee _lio-0a/Pereel - |y
HHIA _l : | l | N |
Canponens | bonee . . i i ~ Menee] -
XKUIKUHA 1000 _ 1 [ 0,1 _
Meprean Ma- o 100 . ) - |bomee| _ [bosee|Menee| _ I
JIOBJIAKHBIA I 13 2 400
Meprens MeHee Bonee I
cpeauneii| 100-300 | - - 13 - | 2-1,0 400 - T
BIIAKHOCTH




HIDXKEe YPOBHSA 00JI10Ta; OTCHINKY BEPXHEN YacTHU, HAXOOSLIEHCS BBILLIE
IMOBEPXHOCTU OON0TA; YCTPONCTBO BOJOOTBOIHBIX KAHAB, IIpope3eit,
KaHaB-TOPPONPUEMHHKOB.

11 yCKOpeHUsI CTaOWIN3aliMi U TIOBRILIEHUSI YCTOMYNBOCTH Ha-
CBITICM MpPOoeKTaMy MOIYT NpEeayCMaTpPUBaThCs CACAYIOILME PAabOTHI:
OCYIIIEHUE TpYHTa C1aboro oCHOBaHMA, YCTPOMCTBO TPaHIleH, BEpTHU-
KaJIbHBIX MeCYaHbIX CBaM-IAPCH, pa3pbIXJIeHWEe pPacTUTECIBHO-KOPHE-
BOI'O ITOKPOBa OOAOT B OCHOBAHUU HACHINICH;, YCTPOUCTBO KaHAB-TOP-
dhonprueMHHUKOB, BOJOOTBOAHBIX KaHaB; YIIPOYHEHHE I'DYHTa CjJ1adboro
OCHOBaHUS;, YKJIaJiKa FT€OCHUHTETHYECKOTO MaTepHala.

11.2. TexHonoruyeckKkas cxema YCTPOMCTBA HAChINm
Ha 6bonortaxTunal

Obaacms npumernernus: OTChIIIKA HAChINe Ha OonoTax tuna 1 riy-
OMHOI 10 3 M C YCTPOMCTBOM BOJOOTBOIOB M pa3pabOTKOM TpaHIiLeH
B OCHOBAHNM HACHIIIU PKCKABATOPaMHU.

Cocmae mexnoao2uuecKux npoueccos:

- YCTPOMCTBO BOJOOTBOJIHEIX KaHAB 3KCKaBAaTOPOM C Npodpnm-

PYIOILMM KOBIUOM;

- pa3padoTKa TpaHUICHM B OCHOBAHVH HACHINIU 3KCKaBAaTOPAMM C

yoIaIEHUEM TOpda B KaBajlbep MU C NOrpy3KOil B aBTOCAMOCBA-

JIBI ¢ OTBO3KOI B OTRAN;

- OTCBINIKAa HUXHEH 4YaCTU HACKIITM aBTOCaMOCBajaMUu;

- MOCNOUHAA OTCHINIKA BEPXHEM 4YACTU HACBIIU C YVIUIOTHEHUEM

I'PYHTA IPYHTOVYIUTOTHSIONIMMU MAlUUHAMU;

- 3a4YMCTKa BOJOOTBOJAHBIX KaHaB.

Texnonoeus pabom 1moxasaHa Ha puc. 11.2.1.

YcCTpoHCTBO BOAOOTBOAHBIX KaHAB PEKOMEHAYETCS BBITOJIHSTL C
ONEPEKEHUEM OCHOBHOIO (PpOHTA pabOT C UeABIO NpeaBapUTEIIbHOMN
MeJUOpalMd IPYHTAa OCHOBaAaHMSI HachilMU. KaHaBa pa3pabaTbeIBaloTcA
Cpa3y Ha MOJHBIA NMpodWIb IIPpU IBUXECHHHU 3KCKaBaTopa BIOJb €€
ocH. dnsa pa3paboTKM KaHaBbl CJICOYET NPUMEHATh TMIPAaBIUYECCKUE
9KCKaBaTOpbl Ha VIUUPEHHOM TCYCEHHMYHOM XO4y, OOOpyIOBaHHEIE
OOpaTHOM JOoIraToM U NpoPWIUPYIOUIUM KOBILIOM.

Pa3paboTKy TpaHIIEeu B OCHOBAHMM HACHIIIM B 3aBUCHUMOCTHU OT
ITIPOEKTHOIO pEeHIEHUS BeAYT C YAaCTUYHBIM WJIHW MOAHBIM (IO MUHE-
PaIBHOrO OHA) BHITOPQOBBIBAHUEM TIIPHU ABWXKEHHM 3KCKaBaTropa
BOOJIb OpOBOK TpaHIUEHU ¢ YKJIaAKOH Topda B KaBalpephl WIMU C I10-
I'PY3KOHN B aBTOCaAMOCBaJbI.

YacTph HachIM, HaXOOs1asICsl HUKE ITOBEpXHOCTU Oo10Ta, OTCHI-
IAacTCA CPa3y Ha BCIO LUIMPHUHY U BBICOTY ('C rogoBbl'"). Pa3pbiB Mex-
Ay paboraMH IO NOATOTOBKE OCHOBAHMSI U OTCBHINIKOM HACHIIIU HE
NOJCKEH NpeBbilliath 1-2 CMEHHI.
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Puc. 11.2.1. Cxembst pazpabomxu mparueu:

a - NIPHU JABIDKEHUHM 23KCKaBaTopa IO e€ OCH; 6 - Npu ONHOCTOPOHHEM ABMUKCHHUM DKC-
KaBaToOpa, 6 - NPpM ABYCTOPOHHEM JIBMXEHHM 3KCKaBaTopa; ¢ - TpeMs NMpOXOoJKaMH
(I, 11, III) skckaBaTopa

IIpu oTChIIKE HACBHIIIU 'C TOJOBBI B 3aBUCHMOCTH OT ILUMPUHEI
CJI0OS1 aBTOCAMOCBAaJIBbI IIepEMELAIOTCS ¢ pa3BOPOTOM Ha HaChIIIA WM
C MCIOJBb30BaHHMEM pa3be3noB. I'pyHT pa3pa0aThIBaeTCsl B Kaphbe-
pax WM BBIEMKax 3KCKaBaTOpaMH C NpsiMOM WIM OOpaTHOM Jiomarta-
MU, OparjiailHaMM ¢ KOBIIaMHY BMecTUMOCTBIO OT 0,65 1o 1,6 M* ¥ ox-
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HOKOBILIOBBIMHA (POHTAJIBHBIMM TIOrpy3YMKaMH# C BMECTUMOCTBIO
koBua ot 2,0 mo 5,0 M°. B Ka4yeCTBE TpaHCNOPTHHIX CPEACTB PEKO-
MEHIVIOTCA aBTOMOOMUIM-CAaMOCBaJBI I'PY30ITOABEMHOCTHIO 10 135 T.
MHTEeHCUBHBINA TEXHOJOIHYECKHAN peXUM YIUTOTHCHHUS NpeaycMa-
TPUBAETCA I0CJe 3aChiNKM TpaHlueH, ykiaakd 'CM u ycTpoiicTBa
3aLUUTHOI'O CJOos ApeHUupyouero rpyara romuuHon 0,5 M. Ilopsaok
pacyéToB K., M3n0XecH B I1. 4. [IpoaoixurenpHOCTh YIUIOTHEHUSA OC-

HOBaHMS YEPE3 3alHUTHBIM CJIOM NMPUHUMAETCS PAaBHOM BPEMCHM, HeE-
00XOIUMOMY I GWIBTPALIMOHHONA KOHCOJMIAIMH I'PYHTOB OCHOBA-
HMUs].

OTCBINKY YaCTHU HACBINTH, HAXOASLIENCS BpIlIE YPOBHS IMTOBEPXHO-
CTH 00J10Ta, CIEAYET BECTU I'OPH30OHTAIBHBIMU CIOSIMHM. TE€XHOIOrus
IMPOMU3BOJACTBA pabOT IpeAycMaTpMBaeT pa3acjieHHe KaxXJIoro cCJos
HaChilU MO LIMPHUHE HAa OBE ITOJIOCHI, a MO JJUHEe (BAOJIb HACBIIH) -
Ha JBE 3aXBaTKW.

ABTOCaMOCBaJIbI, ABUTASCH ITO OAHOM ITOJIOCE HACHIIU, pa3rpyxa-
10T rpyHT Ha apyro#. Ilocne pasrpy3ku rpyHra (Ha 3axBaTke I) Ma-
IIIMHBI JOXOISIT IO pa3be3na, rie pasBopadynBalOTCSI U CHOBA BO3Bpa-
LAIOTCS U1 3arpy3ku. Bceien 3a oTChinkKoM Ha 3axBaTtke I rpyHT pa3-
paBHUBacTCA Oyjabao3epoM, a Ha 3axBaTtke 1l yroTHsieTCst TpyHTOYTI-
JOoTHAWIIEH MaluuMHoOH. Ilocie OKOHYaHUS OTCHINIKHM U VIUIOTHECHUS
IPYHTA Ha OIHOH ITOJIOCE CJIOS HA Y4acTKE MEXIY pa3be3aMHU I10
HEM OTKPBIBAETCS JABHKEHUE aBTOCAMOCBAJIOB, a T'PYHT OTCHINACTCS
Ha Apyrou Irojoce Closl.

OTcpinaTh HaChINb ITO HAMPABJICHHUIO K Kapbepy cpa3y Ha BCIO
IHUPUHY CJ10s1 0e3 IeJieHUS Ha IBe MOJIOCHI HEe PEKOMEHIYETCS, TakK
Kak Mpy 3TOM aBTOCAMOCBAJIGI I10CJIE pa3BOPOTA HA pa3be3Ne MOJIK-
Hbl M1OJAaBaTbCSA K MECTY Pa3rpy3ku 3aJHUM XOIOM, YTO IIPUBOIUT K
CHUKEHUIO UX NMPOU3BOAUTEIBHOCTH.

lIupuna rurowiaaky pasne3goB JOJKHA ObITH HE MEHEE 5 M, BbI-
COTa pa3be3/la - MEHBIIE BbICOTHI HACKIITM Ha TOJIHUHY OTCBIITacMO-
I'0 CJIOA.

B KOMIUIEKT MalllMH, 3aHATBHIX Ha pa3padoTKe BOJOOTBOIOB M
TpaHILUENH, BXOAAT 2 3KCKaBaTopa U Oynbao3sep.

TexHuko-3KoHOMUYMEeCKUE NOKA3aMenu:

- HPOU3BOAUTEIBHOCTE KOMIUIEKTA IIPU PHITHE TpaHILIen-835 M*/y;

- [IPU YCTPOMUCTBE BOAOOTBOJAOB (OJIMH 3KCKaBaTrop) - 25 M*/4.

[Ipu oTChITIKE HACBHINMHU C YKIJIAIKOH B OCHOBaHWE INeOCHHTETHYE-
ckoro Marepvana. CocTaB TEXHOJOTMUYECKHX HpolieccOoB (CM. PHC.
11.2.2):

* [TIOATOTOBKa OCHOBaHMs noj yKiaaky I'CM;

* packarka pyJoHoOB I CM H 3aKkperuieHHe HX;
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Puc. 11.2.2. Cxema coopyxcenus Hacoinu
Ha c1abomM OCHOBAHUU C nNPpUMEHEHuem
2COCUHMEMUYECK020 Mamepuaa:

l - ewpaeruearowuii caoti; 2 - I'CM,
3 - 3aceinka I'CM

® 3aChINKAa JTOJIOTEH I'PYHTOM;

* VIULIOTHEHHUE I'PYHTAa;
* YCTPOMCTBO 3€MJISHOTO MOJIOTHA Han YIOXeHHBIM ['CM.

IToaroroBka noa yknanky I'CM 3akimoyaercsi B TJIAaHUPOBKE OC-
HoBaHUs. IIpH HaTMYUHK Ha y4aCcTKe MOBEPXHOCTHOM BOIELI Nepel VK-
nmagko I'CM posmxkeH OBITH OTCHINIAH CJIOM IpyHTa TOJaU[UHOM 20 -
30 cM, HO HE€ MeHee ITyOMHBI ITOATOIUICHMUS.
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Puc. 11.2.3. Texnosozuueckan cxema ycmpoucmaa B8EPMUKAALHBIX RECHAHBIX OPeN:

1 - zaluTHHRK cnoM; 2 - HecoK ISt JpeH; J - nm y3uuK; 4 - Oa3zopasg MauIMHa,
5 - subpornorpyxareiab; 6 - KONpopass MayTa, & - obcangHasa TpyOa
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Pynonsl 'CM packaThIBaIOTCSI ¢ NepeKpBhITHEM IOJOTEH Ha 20

CM H 3aKpeIUIsIoTCsa 4depe3 Kaxawle 1,5 M m-oOpa3HbBIMU CKOOaMH
WIH criaiikoH (cBapkoi). Ilocie okoHyaHus yknanku I'CM cocraB-
JIAETCSI aKT Ha CKPBIThIE paOdOThI. 3aChIlIKa I'PYHTOM HPOCHOMKH M3

a) B8)

Puc. 11.2.4. Hocaedoeamenvnocmo ycmpoiicmea necHanbix c8ai ¢ npumenenuem 6ypoevix
ycmanoeox LRB (¢pupma Jlubxepp):

a) BUOpONOrpyXeHHe HHBEHTApHOM TpyOHI, 6) 3anojiHeHHue TpyObl IIECKOM; 8) NMO3Tall-
HOE U3BJICUCHHE TPYOHBI C YILIOTHEHHEM rniecka BUOpoymnorHurenem: (1, II, 11I)
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I'CM npou3BoaUTCA CIOCOOOM "C TOJIOBBI C pa3paBHUBAHHEM €ro OT
cepearMHBI K KpasM. HenocpeacTBeHHBIN ITpoe3d BCeX BUIOB MAaLIHUH
11O IIPOCHIOMKE 3aIIpellacTCs.

Komnaexm mawun u mexanusmoe: 3KckaBaTop ¢ KoBuioM 1,0-1,6
M’ B Kapbepe; aBTOCAMOCBAJIBI I'PY30ITOABEMHOCTBLIO 12 T IO pacyery;
oynpno3ep 10 T; I pYHTOVIUIOTHAIOIIAA MallWHA, MEXaHU3M IUISI pac-
katku I'CM.

JUTS1 YKpeTUuIeHUS CJ1abbIX OCHOBaAaHUHM YCTPaMBAIOT IIeCYaHbIE Ape-
HBI (pHC. 11.2.3), HEMEHTHO-IIECYaHbIC, U3BCCTKOBbBIEC U LIECOEHOYHEIE
CBaH.

HNHTEeHCUBHAsI TEXHOJIOTUSI YILIOTHEHNS OCHOBAHUSA ITIPONU3BOIMT-
cs1 10 ycrpoMcTBa cBail. OHa naer aBoHOM 3QdeKT:

- VKPEIUISIET ¢j1aboe OCHOBAHMUE HACHIIIM B MEXCBAaliHOM IpPOCT-

PAaHCTBE, CHUZKAET BEPOATHOCTD OCAIOK MEXIY CBasiMU, KOTOPDHIE

MOTYT TIPMBECTH K HEPaAaBHONPOYHOCTH OCHOBAaHUS U pPa3pBIBY

I'CM Bo3ne cBaii;

- obecrieunBacT BO3MOXHOCTD IEPEMELICHUSI TSKENIOM OYypoOBOit
TEXHUKHU 110 OCHOBaHHUIO (puc. 11.2.4).

12. MOHUTOPUHI UHTEHCUBHDIX
TEXHOJIOTMYECKUX NPOLIECCOB BO3BEJLEHUA
HACDIINN HA CJIABbLIX FPYHTAX

12.1. KOHTPONb MHTEHCUBHLIX TEXHONOrMYEeCcKknxX napamMmeTpos

KoHTpoap achopMaAallMOHHBIX H IIPOYHOCTHBIX XapaKTECpHUCTHUK
IPYHTOB OCHOBAaHHUSA INpEeAHA3HA4YEH I OLEHKU COOTBETCTBUS (PaK-
TUYECKUX U PACUYETHBIX 3HAYCHUN I'PYHTOBBIX XapaKTCPUCTUK B XOJI€
BO3BEJICHUSI HACBHIITU B IIEPHUOA KOHCOJIUIOALIVH.

Ocagka cl10€B OCHOBAaHUSA U3MEPSETCS C IMOMOILBIO peEIepoB, KO-
TOpBI€ YCTPAMBAIOTCH B IOArOTOBUTEABHBIA nepuon. MiaMepeHUA
OCaIKM OCHOBAHUSI NPOBOLATCS ITOCJIEC OTCHINKHU KaXIOro CJOsI Ha-
chinmi. OKOHYAaTEJBbHAsI OCallKa CKBAaXMH OIIPEICISICTCA KaK No pe-
3yJIbTaTaM HHUBEJIHUPOBAHUS, TaK U KOHTPOJIBHBIM OYypE€HHUEM CKBa-
XUH. bonee nmoapobHas MeTromuka HaOmoaeHUs 3a gedhopMalUsIMH
U3JIOKECHA HUXKE.

XapaKTEepUCTUKM BIAXHOCTH M IIPOYHOCTH TPYHTOB OHpEICs-
IOTCS IIOCJIE OTCBHINMKH 2 M HACBHIIIHU (pacye€THasi 30Ha) C IOMOUIBIO
KOHTPOJBHOM amnmnapatypsl U oToopoM Mnpod. Ilo dakrnueckum xa-
PAKTEPHUCTHKAM BJIAXKHOCTH, TUIOTHOCTH ¥ IMPOYHOCTH ONpeacnsercs
K4, TPYHTOB OCHOBAHHUSI, H KOPPEKTHPYIOTCS PEKOMCHIALMU IO

JAJIbHEMUIINM peXMMaM OTCBINKH CJOEB HACHINMH (TaKXe C KOHTPO-
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JIEM COCTOSIHUSA FPYHTOB). KOHTPOAL ILTIOTHOCTU M BJIAXHOCTU I'PYH-
TOB HACBIIIM MOXET OBITH OCYILECTBIEH METOAOM PeXVIIEero KoJjbla,
npuoopoM KoBaji€Ba U APYrMMHM IFOCTHPOBAHHBIMU CIIOCOOAMHU IIO-
cJie OTCBHIIIKUA KaXIOro CJIOA.

Pe3yibTaThl KOHTPOJBHBIX H3MEPEHUM M pacye€Thl 3aHOCSTCS B
XYpPHaJab! MPOU3BOACTBA paboOT U Ka4yeCTBa YIUIOTHEHHUSA T'PYHTA.

Ocnoenvie 3a0auu nabarodenuii 3a oepopmauusamu Hacoinu 6 xooe
cmpoumeasvcmea. I11pu COOpy:XeHHH 3€MJISTHOTO ITOJIOTHA Ha CIabbIx
IPYHTaX, KpOME OOYCIIOBJIEHHOro OOIIMMH HOPMATUBHBIMH IJOKY-
MCHTAMHM KOHTPOJIE KadyecTBa CTPOMTEJIBCTBA, HEOOXOIUMBI CIELIM-
aJlbHbIe HAOMOACHUA 3a gedopMaLlMsIMM HAChIIIM U OCHOBaHUA[JS].
bBOJILIIMHCTBO KOHCTPYKTHBHBIX PCILUCHHUA IpeayCMaTpHMBAaET OIIpE-
NEeJIEHHBIA TEXHOJIOTMYECKMM PEXUM BO3BEIACHHSA 3EMJISTHOIO ITIOJIOT-
Ha, KOTOPBIA HEBO3MOXHO NPaBWIbHO OCYIIIECTBUTL 0€3 CUCTEMATH-
YeCKMX BHU3VAJBHBIX U MHCTPYMEHTAJIBbHBLIX HaOmwoneHWK. [1osromy
MEDPOIIPUATHUA IO HabmoaeHHIO 3a AehopMaLsSIMH 3€MJISSHOIC IO-
JJOTHA B IEPHUOI CTPOUTEIHCTBA 10 MOMEHTA CcIadu O00ObEKTa B SKC-
TUIyaTalMIO JOJDKHbBI OBITh BKIIIOYEHBI B CMETY Ha CTPOMUTEIILCTBO.

OCHOBHBIMH 3aJadyaMH HaOMIOACHUHA SBISIIOTCA:

®* KOHTPOJIb 32 BEJJMYMHOM OCaadKH U 3aTyXaHUEeM €€ BO BPpEMCHU,

* dPUKCHUpPOBaAHHUE BO3MOXHBIX TOPA3OHTAIBHLIX CMEILEHUNA I'PYH-
Ta HaACBIITH;

* BBISIBJICHHE OOpa30oBaHUsI BhINOpa €ja1aboro rpyHra OCHOBaAaHUA.

OcCHOBHBIE HaONIOOEeHUST BBINOJHSIOTCA IIPOM3BOJACTBEHHOM Jia-
oopaTopueu. JJONONHUTENILHO K MNEPEUYUCIEHHBLIM HaOMIOAeHUSIM B
IIPOEKTE OPraHU3alMU CTPOUTEIBCTBA MOIYVT OBITH OIOBOPEHEBEI Ha-
OIOACHUS IO CIICHUAJIBHBIM METOOUMKAM 3a U3MECHCHUSIMH ITOPOBO-
ro JABJICHUA B I'PYHTE, IOCIOUHBIMHA OCaJKaMU B OCHOBAHUU, U3ME-
HEHHUEM TI'MIPOJIOTMYECKOro peXuma, YIOpyruMu rnporubamMu rokKphbi-
THUSI, 4 TaKXe 3a JUIMTEJIbHBIMH OCaJKaMM B [EepHOd 3KCIUIyaTalluH
IOPOTH.

Memoouxa nabarodenuii 3a oepopmauuamu nacvinu. HabmoneHust
3a BEPTHUKANbHBIMH NedOpMALUSIMU BBIMTOJHSIOTCS IO OCANOYHBIM
MapkKaM [5]. IIpocreiiiass KOHCTPYKIIUA MAapKyu COCTOMT M3 KBaaparT-
HOM CTAJIBHOM IUIMTHI TONMUIMHONI 4-6 MM pa3mepoM He MeHee 0,5 x
0,5 M ¢ MpUBapeHHBIMHU C HMJKHEN CTOPOHEBI IIO LICHTPY 3a0CTPCH-
HBIM HITHIpEM (JUTHHOM 30 cM) mist GMKCHPOBaHUSI U C BEPXHEN CTO-
POHBI MEpPHOM 1ITAaHro (U3 Tpyosl auamerpoMm 50 MMm). [IIMHa Mep-
HOHN IUTAHTHU IIPHHHUMACTCS PAaBHOM TIPOEKTHOMU TONIIMHE HACBIITHO-
ro CJos B LICJIIX NPeXOXpaHCHUS OT NMOBPEXICHUU €€ TPaHCIOPTOM
IMPpHU BO3BeAcHHMH HAacChIMU. 1LITaHIry MOXHO COCTaBISITh U3 OTACJABHBIX
3eMEeHTOB JUIMHOK 110 30-40 cM. IlnuTy 3aKi1aneIBalOT Ha NMOBEPXHO-
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CTH caadboil TOMIM HENOCPEACTBEHHO TIEPEN OTCHIIIKOM IIEpPBOIo
CJIOSI HACHIIHN.

BeptukanbHass OTMETKA IUTMTHL QUKCHPYECTCA HUBCIUPOBAHUEM C
yCTAaHOBKOM peiku Ha obpe3 MepHOM WITAHTH. OTMETKH HOJDKHBI
OBITh YBSI3aHBI ¢ OCHOBHOM I¢OIe3UYECKON CEThHIO.

ITonepeyHukH ist HAOAIOOEHMS 3a OCAAKOM Ha3HA4YaloT B CAMOM
rTyOOKOM MecTe M jayiee yepe3 Kaxabie S0 M. OcagoyHbIle MAPKH YC-
TAHABJAMUBAIOT IO TPU HAa KAXIAOM IolepedyHuKe (OJHY OCEBYIO U [ABE
O0KOBBIE B 1 M OT OpOBKHM HAaCHIIIH).

HabaioneHus1 3a rOpU30HTATBHLIMU MEPEMECIUECHUSIMHA U BO3MOX-
HBIM BBIIIOPOM BeOYT 10 O0OKOBBIM MapKaM, YCTAHOBJICHHBIM B OJI-
HOM CTBOpE€, a TAKXE IO JOMNOJHUTEJIbHBIM, YCTAHOBJICHHBIM Ha I1O-
IIEPCYHUKE HA PACCTOSTHUM 3-5 M OT NMOAOUIBEI HACHITIM. 3aMeEphI IoO-
PU3OHTANBHBIX CMEUIeHUM BEOYTCsI C NOMOLIBI TEOLOJIUTHOH CHEM-
KH.

Bce HabOmioneHUs1 3a BEPTUKAJILHBIMM Je(POpMAUUSIMHU U IOpH-
30HTAJIbHBIMHU CMEUICHHUSIMU OCYILECTBIAITCI IMPU BO3BEACHHUHM Ha-
CBITIN €XECIAHEBHO, MEPBLIE TPU MECsSIia ITOCJIE IMOJHOIO BO3BEICHMS
HACBIIIH - €XeHeOeNAbHO, B JalbHEHILEM - 10 CAaYU B 3KCIUIyaTalMIo
- 2 paza B Mecs. Ilpu oOHapyXXeHUH pe3KOIO YBEJIHUYCHHUSI OCaaKH
WJIH CMCIUEHUII HaCBIMMH B IUIAaHE €€ OTCBHINKY HEMEUICHHO IpeKpa-
LIAIOT VIS BBISIBJICHUS NPUYUH AcPopMallMii 1 KOPPEKTHPOBKH IIPO-
eKTHBIX pelleHUui. B ciaydyae GUKCHpPOBAHUS IMTOTEPH IPOYHOCTHU OC-
HOBaHUSA HA3HAYAIOTCS OOIOJIHUTEIIbHBIE MEPOIIPUITHUS I obecrie-
YEHUS YCTOMYMBOCTU M MPEAVIIPEKICHUSA JAJIbHECHUILIErO pa3BUTUS
nedopMallii HACHIIIM U OCHOBAHMUS.

IIpy HaU4YUMU YETHIPpEX-TISITH M3MEPECHMI OCAJKMU B ITEPBLIA ME-
CSLl ITOCJIe BO3BEACHHSI HACBINMU OaJIbHEHUIIYIO OCaAKy MOXHO ITpO-
THO3UpOBaTh 110 popMyie [5]:

!

raoe S, - MMOJIHas1 pacye€THasi OocaakKa, OonpeacjacHHas 1Mo pe3ybTa-

TaM KOMIIPpECCUOHHEBIX UCNILITAHWMN,;

! - BpeMs ¢ Hayajyia OTCHIITIKU HACHIIU;

T - napaMeTp, XapakKTepHU3VIOILIMH MHTCHCUBHOCTD 3aTyYXaHUA
OCAaJIKH.

1 “cnosib30BaHUsA 3TONH POPMYJIBI CTPOAT I'PaPpuMK KOHCOJIHIA-
HUHU B KoopauHarax (t,t/S), 4TO JaéT BO3MOXHOCTDH CIIPSIMHUTH KpH-
BYIO OCafAKM. B 3TOM cCiyuae Xol OCalKHM 3aIlIMCBIBACTCSI B BHJC ypaB-
HeHUd ¢/ S=at + b. [lanee RaXooaT BEAUUUHY napamerpa 1=b S,, roe

b - OTpe30K, OTCeKaeMbI rpaPMKOM Ha OCH t/S.
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TaHTeHC yryla HakJIoHA rpapuka €CTh BenIUYMuHa, oOparHasi Cra-
OMNIHM3MpPOBAHHON ocanke a=1/S,,.

B cayyasax, ecau maHHbIe HaOMoOAeHUN 3a pakKTHUECKMMU oOcajl-
KaMHM CYILECTBEHHO OTJHYAIOTCSI OT PaCUYETHOIrO INPOrHo3a NporeKa-
HUSI OCAIKH, TO B padbodyeM IPOEKTE CACAYET YTOYHHTHh pacyETHEHIC
XapaKTEPpUCTUKHU IpyHTA (KO3dDDHUIIMEHTH KOHCOJMUAALMHA U CXKUMa-~
€eMOCTH) NYyTEM OOpaTHoOro mnepecyeéra 1o GpakTHYECKHM HAaHHBIM
OCaKH U Ha UX OCHOBE YVTOYHHUTH [IPOTHO3 AedopMallMi, KOHCTPYK-
TUBHBIC PEHICHUA U PEXKHM OTCBHIIIKHN HACBINH.

B npouecce BO3BEACHMSI HACBHIM HA CJ1aBOM IpyHTEe HEOOXOOUMO
CUCTEMATUYECKH KOHTPOJHUPOBATH TOJIIMHY OTCHINIAHHOIO CJI0S, OI-
pEnEaSIOIIYIO BEJIUYMHY HArpy3kM Ha OCHOBAHME B 3alaHHbBIYM MO-
MEHT BpeMEHH. )11 3TOro MOXHO HCNOJAbL30BaTh T€ XK€ OCaIO0YHBIE
MAapKM C HapaluBacMbIMU IUTAHIaMH, HA KOTOPBIX JOJIKHA OBITH Ha-
HeCeHa pa3dMeTKa. KOHTpOJIb MOXeT OBITH OCYLIECTBIEH TaKXE C IO-
MOLIBIO JIETKOI0 AMHAMHUYECKOrO 30HAA WA IMyTeEM OYpEHUS 30HOH-
POBOYHBLIX CKBaXXHH.

Habmonenust 3a nebopMallusiM4 HACBINM Ha ci1aboOM OCHOBaHHUU
ITPOBOJATCA U B NPOLIECCE IKCIUTYAaTAlIUM 3€MJISTHOIO ITOJIOTHA B NeEp-
BbIiI TOA IIOCJIE 3aBEpPUICHUSI CTPOUTEIbLCTBA. Takue HaOmwOIAeHUA
00s13aTEJIBHLI IIPHM TEXHOJOTHYECKOM IMEPEPHIBE UM CTAAUHHOM CTpO-
UTEJILCTBE JOPOIU.

12.2. Ynpasnenue TexHonornyecknmMmu npoueccamm

I. Jlo nauasa eo3zeedenusn nacoinu Heobxooumol:

a) onpenesicHUEe CACAVIOIUHNX XapaKTepUCTUK I'PYHTOB ¢l1aboro oc-

HOBaHHUA (10 J1a0OPaTOPHBIM HUCIMBITAHUIM): IUIOTHOCTD TPYHTA Yy,
IPHPOAHAst BIAXHOCTb W,,; TMOKa3aTeab TEKY4eCTH J; MODYIb OCal-

KM £; Moayib gedopmanium E; cueruienve C yrojg BHYTPEHHEIO Tpe-
HUA ¢; KO3QPHULMEHT GMIbTpauuH K, KOIDDUIMEHT IOPHCTOCTH e.

IIpu 3TOM Cneayer NpeayCMOTPETD: IPOBEACHUE CABUIOBBIX MC-
NMBITAHHN MO0 METOAHKE 'TUIOTHOCTh - BJIAXHOCTD' ; KOHCOMUIALIMOH-
HbIX UCTIBITAHUA IIPpU OGHOKPATHOM MPUIOXEHHUU HArpy3oK IS pac-
yéta Koa(dpduuueHTa KoHcoaugaiuu C, 1 koadbdpuuueHra puiabrpa-

MK K;, 1 KOHCONIMIAUMOHHBIX MCIILITAHMH MPH MOC/IEA0BaTEILHOM

IIPWIOXEHHWM HArpy30K TakKXe ISl pacuyera Kod3ddHiiMeHTa KOHCO-
apatid C, ¥ KoadduumeHTa QUIbTpauru K.

0) YCTAHOBKA M3MEPHUTEALHOM anmnaparypul: Me3I03bl JJIS OIpe-
OeJeHUS HANpsKeHUu U Moayiast 1eopMaLlMU; ITbE3OMETPLI IS OI-
pelesICHUA MOPOBOro NABJIECHUA, OCaHOYHBIe MapKH ISt dUKCHUPOBa-
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HMS OCaaKH; MIIIOMUIBTPHI IJIsI HAO/I0JAEHUSA 32 YPOBHEM I'PYHTOBBIX
BOJA. . | .

B) pacyeér (IIPpOrHo3) I1apaMeTpOB HMHTCHCHUBHOH TEXHOJIOTHH:
napneHue or karka (P., + P,);

- Moayim gecdopMaliMi TPYHTOB Kmoro cJIos C1aboro OcHoOBa-
Husa [F; ocagka oCHOBaHUSA S, pacyéT YCTOMYMBOCTU OCHOBAaHMA IO

KIIT u K,
Ilo nepeyucaeHnHbiM OQGHHBIM HA3HAYAIOMCA MOAWUHA OMCHINKU nep-
6020 CAOA Njuo, U 6DEMSA YNAOMHEHUA NEPBO2O CAOA byp, I cpog-

Il. B npouecce 6036edenun onbimuoi Hacvinu GbINOAHAIOMCA caedy-
rowue pabomot u pacuemoi:

1. Buipesxa pacmumenwvro2o caos, ycmpoiicmeo npopeseti, ycmaHoe-
Ka MapoK Ha OHO npope3ell u evipe3anioo caos, 3acenka III'C, ynaom-
HEeHUue CmamuyecKkum KamiKom.

e P, =13T/M | e

Puc. 12.2.1.

2. Ilocae ycmpoiicmea npopeszeu u cmamu4eckKko20 YNAOMHEHUA
HUXMCHe20 3ameHerH020 caos (puc. 12.2.1):

a) pacyeTr MpOrHO3HBIX 3HadYeHUiT napamMeTrpoB M.T.. Mooynp ne-
dopmMaLmm E; ocanka JS.

6) M3MepeHHe INapaMeTpoB MO MOKAa3aHMSIM NPHUOOPOB: MOLYJIb
nedpopmauuu £; nmopoBo¢ nasieHuUe P,; ocagka S, HI3MECHEHUE IoOpH-

30HT2 rpyHTOBBIX BOA (1T B) Ah,...
B) NMOADOP M yKJIanKa reocMHTeTMYecKoro marepuaia (I'CM).
TeXHOJIOrHYEeCKOE pELIEHUE O MPOAOJDKUTEILHOCTH YIUIOTHEHUSA
NEPBOTO CJIOA.

3. llocae omevinku u ynnomuenus nepeo2o caoa subpoxamekom (puc.
12.2.2): -

P =2 HCM
8 'r/M’ 0.6 m I

Puc. 12.2.2.
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a) pacyer (nporHo3) napaMerpoB U.T.. moayae nedopmanuu E;
ocaaka .S.

6) uM3MepeHHe IMapaMeTpoB MO MOKa3aHWEM MPpUOOpPOB: MOIYJIb
nedopmauum FE; moposoe napieHue FP,; ocaaka .S; USMEHEHUE roOpU-
30HTa rpyHTOBHIX Box (ITB) Ah,,.. | |

B) KOMIIPECCUOHHBIE UCNIBITAHUS: MOAyab nedopMauuu E; niMe-
HeHHE MMOPUCTOCTH IpyHTa Ae.

I') UCIIBITAHUSA Ha COBUI. cuervicHUE C, yroJ BHYTPEHHEro Tpe-
HUS .

o) pacyer kKoadhduimeHra Oe3onacHOCTU Ki,. 1 KO3PPUILMEHTA
ycronyuBocty K., mo KIII.

Texnonoeuueckoe pewenue 0 npocoOANCUMENbHOCMU U UHMEHCUBHOC-
mu eUOpPAYUOHHO20 YNAOMHEHUS NOCACOYIOUUX CA0€8 NPU MAKCUMAABLHO
BOIMOINCHOU HADY3KE U NPpoOoOANCUMENbHOCMU eubpayuu 011 Hauboab-
WUX 3HaYeHuUu mMooyaa Oegpopmayuu u ocaoku hod Kkonmpoaem Ks,..

Pr=28T/M2 HCM

0,6 M 0,4 M!

pagll e B S L e e e e — el e o halent.  smmatin ¥ gt SR A e .
—— - - & P ] w Lo § [ & -
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. - - L2 - -ﬂ- L e L LT 1 i 4
- ‘ b 1‘ ? F - . " |- #
" # - . & P & |
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[rc

E Eee. 8

-
Puc. 12.2.3.

4. Iocre omcwuinku u yniomueHus Kaxcooco RNOCAeOYIouLec0 CAO0R
(puc. 12.2.3):

a) pacyéTr IMpPOrHo3HbIX 3HadYeHHi mapamerpoB WU.T.: Monoyip ne-
dopMmauuu E; ocanka S; koadpdpuuneHta 6€30mMacHOCTH CJIA0Oro oc-
HOBaHUA Kj,,.

©) u3MepeHHEe ITapaMeTpoB 10 IoKazaHUeM NpHOOpPOB: MOIYIH
nedpopmauuu £, moposoe AaBjacHUe P,; ocanka .S, U3SMEHEHHUE Iopu-
30HTA IrpyHTOBBIX Boa (I'TB) AA,,,.

B) KOMIIPECCUOHHbIE UCITBITAHUS: MONYJIb nedpopMauu E; U3Me-

HeHUE MMOPUCTOCTH rpyHTa Ae.
) UCTIBITAHUSI Ha CABUI IIPM BO3BCIACHUM HACHIIIM Ha TIOJIOBUHY

BLICOTHI: cleIuieHHe C; yrojl BHYTPEHHEIO TPCHHUS .
Texnoaoz2uueckoe pewenue: pacuem paxmuyeckozo K;,, u nazpysxu

P, na caeoyrowui caoii. Ilposepxa ycmounueocmu nocae omcoinku 1/2
u 3/4 evicomut Hacsinu.

5. Ilocae omcwinku e6ceii Hacvinu HA NPOEKMHYI0O @bicomy (puc.

12.2.94):
a) pacueT napamerpoB U.T.. Mmonyne nepopmauum E;, ocagka 5.
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Puc. 12,2.4.

0) M3MEpEeHME IapaMeTpOB I10 IOKa3aHHUEM IIPUOOPOB: MOAVIL
nedopMauum E; mopoBoe gaBneHue P,; ocagka S; U3MEHEHHE TOpHU-

30HTa rpyHTOBEIX BoAd (I'TB) A#.,,. |

B) KOMIIPECCUOHHBIC UCITLITAHUSA: MOAYJIb OedopMauuu £, u3me-
HEHHE MMOPHCTOCTU IrpyHTa Ae.

) UCIIBITAHWUSI HA CABHUI: clerieHue (C; yroa BHYTPEHHEro Tpe-
HUA .

1) KOHCOJIMNALIMOHHBIE UCITBITAHUSA NPU OTHOKPATHOM NMPHIOXKE -
HHU PaCYETHBIX HArpy30K: KOaddpuuMeHT KoHcomumauuu C,; Ko3(p-

GUUUCHT QUIbTpaLuU K.
€) aHamn3 PaKTHYECKOM NUHAMHMKHU U CpaBHEHHE C IPOTHO30M:
monyna nedopmaunm E, ocaaku S, xoadhdMiinmeHTa 0e30macHOCTH

ciaboro ocHoBaHUs Kg,,; cuervieHus C; yriia BHYTPEHHETrO TPECHMS ;]
KO3 dHULIMEHTAa YCTOMIYUBOCTH K| p,.

Bvieo0d o pezyabmamax npumenHeHuUs UHMEHCUGHOU MEXHOA0ZUU HA
6cém yuacmke: a) obuiaa ocaoxa S; 6) yayuuwenue mooyan dedpopmauuu

E; 6) yaywwenue npounocmnsix xapaxmepucmux C u .

12.3. AHann3a nameHeHna AePopMaumNoOHHbLIX U NPOYHOCTHLIX
XapaKkrepmMCcTuK rpyHToB cnaboro ocCHOBaHuNA
npyv UHTEHCUBHOMU TEXHONOrUM

IIpu Ha3zHaYCHHH M pealn3allud UHTEHCUBHBIX TEXHOJIOTUYECKUX
pEXHMMOB OJHUM U3 PEIUAIOLINUX 3TAlOB SABJIAETCS KOHTPOJb U3MECHE -
HUSA AedOpMALlMOHHBIX M IPOYHOCTHBIX XapaKTepUCTHK. TaK Kak
NpH MOCJAECOYIOIIEM CJIOE€ OTCHINKU IMPeyIaracTcsi B Ka4yeCcTBe HMCXOI-
HBIX JAHHBIX OpaTh YAVYIICHHBIC ITOKA3aTeaAu Monyas ngepopMatuu -
OCHOBHOH Je¢(POPMAlLMOHHON XapaKTEPHUCTUKU IPYHTOB OCHOBaHUS.

ABTOpPBI NpemiaraloT paccCMOTPETh JBa HE3aBHUCUMBIX CIIOCO0a
KOHTPOJISI UBMEHCHUA JcPOPMALIMOHHBIX CBOMCTB I'DYHTOB OCHOBa-
HUA.

I cnocod: aHanU3 Yepe3 USMCHEHUE COCTOSSHUA MokKazareneit du-

3HYECKMX CBOMCTB IrpyHTa (0, W).
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II cnoco0: aHaMU3 Yepe3 USMCHECHUE MEeXaHUUYECCKMX XapaKTepHUC-
TUK I'pyHTa (e, £) Mo JaHHBIM KOMIIPECCUOHHBIX UCIIBITAHUIA.

I cnoco®

1) OnpenensieM 3HadYeHUSA KO3PPULMEHTA MOPUCTOCTH €iH HAa-
YAaJBbHOIO COCTOSSHHUS TPYHTA I-TO CJIOS OCHOBAaHMSA OO OTCHIIKM Ha-
CHIIN:

P, 1+ W.,)

= w1 2

Em™ I ? (53)
P zp

rie P, - WIOTHOCTh YacTHIl IPYHTA /-TO CJIOS OCHOBAaHMA, T/M’;

P, - HaYaJlbHasA IUIOTHOCTh IPYHTA i-rO CJIOSI OCHOBAHUS JO

BO3BEIEHUSI HACHIIH, T/M";

W, - HadyaiabHasi NMPUpPOAHAasl BJIAXHOCTH I'PYHTa I-T'O CJIOA
OCHOBa-HUS OO0 BO3BeICHUS HACBIIIH, B JOJIIX.
2) OnpenpensieM 3HAYCHUsI KO3(pdUIIMEHTa MOPUCTOCTU E,; CO-
CTOSIHUS [-TO CJIOS TPYHTA IOCJI€ OTCHINKHU j-TO CJIOS HACHIIH:

__'piy (1 + I’K!) -1 ,

- (54)
p 2p

€ ;=

rae P, - IUIOTHOCTh YaCTHMII IPYHTA [-TO CJIOS OCHOBaHHSA, T/M’;

Py’ - TUIOTHOCTB I'PYHTA i-TO CJIOSI OCHOBAaHMsI MOCJE BO3BE-

NEHWs j-TO CJIOS HACBhINU, T/M°;
W, - npupomHasi BJIAaXHOCTb IDyHTa /-TO CJIOSI OCHOBaHMS

ITOCJIE BO3BEIACHUS J-TO CJIOS HACBIIIH, B JOJNSIX €OWHWUIIEL.
3) OnpenensieM U3MEHECHUE MOOYJISI OCAIKHU C YYETOM U3MEHCHMUSI

KO3 dHIIMEHTa TIOPUCTOCTH OT €, AO £,

- Em- €,

4) OmnpeneisieM HU3MeHeHUMEe Moy acdopManuMy CpyHTaA i-TO
CJIOSI OCHOBAHHS ITOCJIE OTCBIIIKH j-TO CJI0S HACBHINMU C YYETOM HU3ME-

HEHMsI MOIYJISA ocalnku Ae,.
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P
AE; =1000 ————, (56)

Ae,;
rae Py, - pacy€THas Harpyska OT Beca j-TO CJIOSI OTChIITaHHOM Ha-
CHIITA C KATKOM, KI/CM-.
II cnocod

1) Tlo nadopaTopHbIM AaHHBIM KOMIIPECCHMOHHOM KpUBOM M3ME-~
HEHUS KO3dDPHUIIMEHTA IMMOPUCTOCTH CHUMAEM I10Ka3aTeJy 3HAUYCHUH

K03 PHLUHEHTA MOPUCTOCTH & U &,
2) Ilpn pacy€THOM Harpy3ke P omnpenejsicM 3HaYCHUEe MOIYJA
OCallKH e:

€ - €,
_ ] ) 57
e = 1000 1 +e, . (57)

rae £g - HAaYaJIBHBIA KOOPODHULUMEHT MOPUCTOCTHU TPYHTA OCHO-
BaHUS,;
€, - KOOQPHUUHNEHT IMMOPUCTOCTH TIPU HArpyske P.

3) OnpenenseM U3MEHEHME MoOIyJd nedopMauvu AE, 1npu pac-
YETHOI Harpys3ke P

_ P (58)
AE, =1000 ——-

PaccMoOTpuUM neTajIbHO U3MEeHEHHE Ae(OpMALIHOHHBIX U ITIPOYHO-
CTHBIX XapaKTepUCTHUK TIPYHTOB OCHOBAaHHUA TIIpHM CTPOMTEILCTBE
OIMBITHOM HACHIIIM IMOAXOAOB K MOCTOBOMY Iiepexony 4depe3 p. Kamy
METOZXOM HUHTCHCHBHOM TEXHOJIOTHH.

B xauecTBe npuMepa pacCMOTPUM JUHAMHUKY U3MEHEHUA JePOop-
MAalMOHHBIX ¥ MPOYHOCTHBIX XapaKTEPHUCTHK B ITPOLIECCE BO3BEIACHUSI
HachInmu BeicoTol H = 8 M Ha IIK 9+50. 1o Havyasia npoBEACHUS pa-
OoT OBUIM NIpOBEAECHBI TC€OJIOTMYECCKUE H3BICKAHUS paloOHa CTPOH-
TCJIbCTBA, KOTOPBI€ YCTAHOBWIH CACOYIOLIUE (PUIUKO-MEXaHUYECKUE
noka3atread (tabdn. 12.3.1). ITocne OTCHIIIKM M YIUIOTHEHUS 3-X CJIO-
¢B o 0,4 M Haceinu (H;) ObLIM NMPOOYPEHBI CKBaXWHBI 1 OTOOpaHbI

MOHOJIUTBI TPYHTOB IJIs1 JIaOOpaTOPHBIX UCNIBITAHUHN, TTO JAHHBIM KO-
TOPBIX OBLIM YCTAHOBJICHBI CeayIoliue (PHU3UKO-MEXaHUYECKHUE T10-
Ka3aTejyd I'PYHTOB OCHOBaHHS.

Korza OTrchInmaid NOJOBHUHY IPOESKTHOM OTMETKM HAChIU (H,)

BHOBb OBLIM IIpOOYPEHEBI ouepeaHble CKBAXHUHBI U OTOOpAaHBI MOHO-
JIUTHI CJ1a0BIX I'PYHTOB JJISi KOHCOJMIALIMOHHBIX, KOMIIPECCHOHHBIX U
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Tadbiauuzal2.3.1
Jmamuxa u3mMeneHus (UIUK0-MeXaHUHeCKUX XapaKImEpucIniiX 2PyHInos O0CHOCAHNR

—_

1 975 1,98
0,840 0, 729 0,718
0,31 026

Monym:. oca,mcu e, MM/M
Monyis ne@opualﬂm E, T/M2
Yron BHYTPEHHETO TPCHHUA ¢, rpan

Cuerienue C, T/M" ] S
Conpmmne}me IPYHTA CJ;[Bmy S, /M

66
650 1 103 1435 1738

CIABHUIOBBIX MCIIBITAHUMN, pe3yJbTaThl KOTOPBLIX INPUBEIECHBI B TaOJI.

12.3.1.
IHocie BO3BeNeHMA HACHINIU OO TMPOEKTHOM OTMEeTKM (H;) ¢ ocC-

HOB-HOM IUVIOINAAKM OYpSIT MOCIEAHUE KOHTPOJBHBIE CKBaXHHBI, I1O
KOTOPHIM YCTAHABIMUBAIOTCS OKOHYATECHABHBIE Ac(POpMAIIHOHHBIC H
IIPOYHOCTHBIE 1MOKA3aTCJIHU I'PYHTOB OCHOBAHMUSAL.

1o naHHBIM CABUIOBBIX UCIBLITAHUM MOHOJHUTOB IPYHTa U3 CKBa-
*XKMH 0O CTPOUTEABCTBA HACHIMHU, B MPOLIECCE OTCHINIKM HAaChIIIA U I0-
CJIE BO3BCICHMSI ONPEACSIIOTCA HAaHHBIC YIACJIbHOIoO CleruvieHUst C M

yIrjia BHYTPEHHEIO TPCHHUS .

CornacHo o6paboTke MOJYyYeHHBIX XapaKTepUCTHK B XOIe WCIIbI-
TaHU OBUIM NOJIYYEHBI SIMIINPpUUECKHUE 3aBUCHMOCTH MoayJisl aecdop-
MallMKi FE, yaenbHoro cueruicHust ¢ ¥ yrjla BHYTpEHHETO TPESHMA J,

npeacrasisaome cobo ¢yukuuu £, C, ¢ = f (W, €, p,)-
(59)

E =141 g, W'3’33 Pu Eu

b

w (60)

-6,05 ——

Pne "

C = 2,88

(61)
4 = -43 Pr€y ln(W)-p:’g:'

rae p, - HadaJibHasl IUIOTHOCTh I'PYHTA B €CTECTBCHHOM 3ajie-Tra-
HHH, T/M>;

£, - Ha4aNbHBIA KO3()PULIMEHT NOPUCTOCTH I'PYHTA;

W -3HaueHHE RIAKHOCTH Ha MOMEHT OTOOpa MOHOJIMTOB, B JOJISIX.
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[Tpou3olIén OTXUM IMOPOBOM BOIbI, O YEM CBHAECTEIABCTBYET 3HA-

YUTECIBHOEC YMEHBIUECHHUE BJIAKHOCTU W M yBeJIIMYEHHE IUIOTHOCTH O
rpyHTa. [lonydyeHHBIC 3HAUCHUS YIJIa BHYTPECHHEIO TPEHUS U CLEII-
JIeHHSsI 110 pe3yJbTaTaM MCIBbITAHMHA Ha CIABUT XapaKTE€pPHbI I'PYHTaM
MSATKOILIACTUYHON KOHCHUCTECHUHUHU. IIpOoU301LUIO YBEIHUYECHUE COIIPO-
TUBJIEHUA TPYHTA CABUIY B 2,3 - 2,5 pa3za, a 3HAYMT, YBCJIIMYWIACH
[MPOYHOCTh U YCTOMUYUBOCTH CJI1AaOOro OCHOBAHUS IMPOTHUB BHINOpA.

[To nosydYyeHHLEIM 3HAYECHHUSAM M3MEHEHHUS MOOYJIs nedopMaLlUu,
yIJia BHYTPEHHEIO TPeHUS M CLEIUIEHHUS MOXHO CIejlaTb OKOHYa-
TE€JIbHBIA BBIBOJ, YTO I'PVHT Iepell€]l U3 TeKyderutiaCTH4YHOM B MSITI-
KOIUIACTUYHYIO KOHCUCTCHLMIO.

13. PACMET SKOHOMMWHECKOIO 39®OEKTA NTPMMEHEHUSA
MHTEHCUBHOWM TEXHONIOM'MM

JInsg yayduieHUda OpeHaxa TIpy OOJIBILIOM TNIyOMHE CJIadbIX OCHO-
BaHUI MOXET TaKKe IMPUMECHSITHCA TEXHOJIOIMsSl YCTPOMCTBA ApEHAX-
HBIX IIPOKOJIOB C HMCHOJB30BAaHUEM TI'€OCUHTETUYECKOro Marepuaia
Colbond win Amerdrain (puc. 13.1), pa3spadboranHass dupmoint 3A0
“T'eoreppa” ViaCon group (CILLA, llIBeuns). OHa COCTOUT B norpy-
XEeHHUU METAJUTMYECKOro HaKOHe4YHUKa-Juaepa, K KOTOpPOMY IIpH-
KPEIUICH APESHUPYIOLIIHNA I€OTEKCTWIh B BHAC AHKCPHOM ILJIACTHUHLI.
[lon BLICOKMM NaBACHUEM HA OCHOBAHUE, KOTOPOE CO3NAET UHMEH-
CUBHAA MEXHOA02UA BONA MOAJHUMACTCS IO JAPECHAXY M Yepe3 BEpXHUH
OPEHUPYIOUIUNA CIOM U I'€OTEKCTHUIEB OTBOOIUTCA B KaHAaBHI.

DdbPekT 00eCrneyruBaloT Clieayoinne PaKTOpPhI:

-COKpallleHUue 00bEMa BBIPE3KH CJIAa0DOro OCHOBaHUS;

-YMEHBILICHUE 00bEMA PabOT MO YCTpaHCHHUIO AcpopMalldil IO

POXHOMN ogexabl WiU BepxHero ctpoeHUS Nyt (BCII) B 3KkC iy-

aTalMOHHBIN IEPHUOI;

-COKpalleHEe CpoKa IIPOMU3BOACTBA padOT IO CpPaBHECHUIO CO

CIUTOLLHOM BBIPE3KOH CJIabOoro OCHOBaHUSI.

Haubonee pacrpocTpaHEéHHOe MMPOeKTHOE pellicHUe CBA3aHO C
BBIPE3KOA CaabbiX IpyHTOB. Taxkke OIHOBPEMEHHO IIOBBIILAECTCS
IIPOYHOCTE OCHOBaHHWSI U CHUXKAaETCS BEPOITHOCTh MHOTOJIETHUX OCa-
IOK, B CBA3M C COKpAllCHUEM MEepUOoda KOHCOJMUIALUU CIaboro oc-
HOBaHMUSI.

DKOHOMHUYECKUMN 3P deKT paccyuThiBaeTCs no popMmyie:

D = V1C1+ V2C2‘ 2 (Var Ca:),
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rac

V| - DONONMHMUTENBHLIN O0OBEM paboT, CBsA3aHHBIA C WHTCH-

CUBHOM TEXHOJIOTMEN HAa KOMIIEHCAallUIO OCaakKH .5;
C, - eaMHUYHas paClieHKa Ha OTCHITIKY 1 M’ HacBITIM B peXxu-

Mé UHTECHCHUBHOHU TECXHOJIOTHMU;

V5 - 00BEM OpEHAXHBIX NIPOPE3Ei;

(, - eIMHMYHAasi paclicHKa Ha pa3paboTKy ¢jadoro rpyHTa B
IIpope3sIX M 3aCBIIKY MX OPCHUPYIOIUMM IpyHTOM (MJIM Ha
IIPOU3BOACTBO NIIYOMHHBIX APEHAXHBIX paboT ¢ IMpUMEHECHU-
€M TEXHOJOTHHA YCTPONCTBA NEeCYAaHBIX CBai-ApEeH HJIU Ipe-

HaXXHBIX ITPOKOJIOB);
V5 - 066EM nedopmaiiviit BCI1 nnn nopoXxXHoH oaexabl npu

ocajJkax S B 3KCIUTYaTallMOHHBIN TIepUO.;
C; - eIMHMYHasa pacueHka Ha BeinpaBKy BCII v peMOHT

OOEXKIObl B 3KCIUTYaTAlMOHHBIN I1EPHUO;
T - nepunon crabmamsanm ocajgku c¢aadoro oCHOBaHUAL.
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Puc. 13.1. Yempoiicmeo eepmu-
KAAHUIX ODeHANCHMX NPOKOA06
Ha cmpoumeavcmee KA/ e e.
Canxkm-Ilemepbype:

1 - xopennwe nopodu, 2 - cra-
bonecyujue epynmui, 2 - gepmu-
kaasusiti dpenaxnc "Colbon”, 4 -
Hemxawnsii ceomexcmuis Bonar
NW 15, 5 - dpenaxcunviii caoi
U3 necYaHo-2paeuuHod cmecu,
YHAOMHACMCA MANCEN6IMU 8UO-
DAUUOHHBMU KamKamu 0o 0o-
CIMUNCCHUA PACYEMHOU cmeneHu
KOHcoaudayuu, 6 - mKansiu ee-
omexcmuab (Bonar HS 150/50),
7 - 803600uMan NOCAOUHO Npo-
eKxmHas Haceinb, & - OpeHaxc-
Has nekma, 9 - Hagecnasa May-
ma, 10 - ueaa 6 eude anxeproi
nAGCMUHDI,




IHIPHIIOXEHHE 1

MHXEHEPHO - TEOJIOTUMMECKME XAPAKTEPUCTUKN TPYHTOB
CNABOro oCHOBAHMA

Taonuma Il.1l.1

IToxa3zaTens MeXaHHIeCKHMX XApAKTEPHCTHK NPYHTOB OCHOBAHMS
(no pasrpiM OAQO "Ypanrvmporpasc ™)

CYIJIMHOK MSTKO- ' 17,7 - 142
TDUIACTUYHEIHA B 5
CyIyIMHOK TeKyue- 114-9
IUIACTUYHEIA

I'maya MsaTKOIUIaC- 15 6 - TO,Q
THYHAasA

Ta6auua I1.1.2
Iloxka3zaTes (PH3HKO-MEXAHMIECKHX CBOMCTS [VIMHHCTHIX IPYHTOB

Cymece | 2,1 5700 30 1,5
HOJIYI'BEPJIHHI CyrymMHOK 2,0 | 3600 28 2.8
] _l“.Jtha___F 1,99 i 3600__ | gO __5,0 B
Cyriech 1,98 4500 24 1,0
}Tmy?m' Cyrmuok| 1,96 2700 | 23 2,0
'miHa 1,97 _I 2250 16,5 3,5
M Cymech | 1,90 3800 20 0,5
mq}m?lmc' Cyrmanok| 1,90 | 1900 17 1,5
I'miHa —L 1,95 1250 14
i - _ — -
Texvaeriac- Cyniech 1,85 1900 F <18 0,2
Ky:ﬂ CyrmuHok| 1,85 | 1250 13 1
TR | [ma 1,90 | 600 . 8__ B 1_
Cyriech 1,85 | 1250 14 T 0,00
TBKY‘I&H ! CYTJMHOK 1,80 600 10 0:5
I'mua 1,80 300 6 0,5
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Tabnunall.l.3

3nagsenun nogazareiel PH3NKO-MEXAHHYECKMX CBOMCTB HOJLIMEBHIX IJTHH

Texydyerwrac-{ < 1,0
THYHAsA

Ckphrroteky-{ 1,0 - 1,5 |
yasa A

IIPHIOXKEHHUE 2

TEXHUMECKUE XAPAKTEPNCTUKN BUBPALIMOHHbBIX KATKOB

Ooimas
I Macca Bunyxaaiomas | Hlupnma YacroTa
e, | wpatt, O | e i (0

HAMM 2220D 12 104 2,2 30-33 | 224 (22.4)
HAMM 2520D 7 | 190 | 22 | 27-30 | 360 (36,0
HAMM 252DS-3 | 195 | 521 22 27-30 | 716 (7L,6)
Bomag BW219PDH-3| 19,47 304 2,13 35 498 (49,8)
Vibromax WI1803D | 18.6 | 345 21 | 28 531 (53,1)
Vibromax W1805D | 19,65 370 21 29 566 (56,6)
Stavostroy VV2000D | 20,5 400 2,24 29 | 605 60,5
Stavostroy VV2000PD| 20,6 400 224 | 34 | 606 (60,6)
Dynapac CA602D | 18,6 275 213 | 25 461 (46,1)
Dynapac CAG602PD | 18,6 275 2,13 31 461 (46,1)

s
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HPHITIOXEHHE 3
SHAYEHUE KOOODODULIMEHTA N B SABUCMMOCTU OT CTENEHM

KOHCONMMAOALIMM U
Tabnaumma I1.3.1 Tadonuua [1.3.2
JnaucHnA (paKTopa BpeMenn N 3nauyennn GaKTopa spemeHH N
B 3ABHCHMOCTH OT CTCIICHH JJIA TPEYTOJILHOH 3MO0PH HATPY3KH
KOHCOJHMIAUMH NPH PABHOMEPHO B 3ABACHMOCTH OT CTeNleHHA
pacnpeneieHHOH HAIpY3Ke. KOHCOJTHAQITAA

1,60

1,50 - 1 -4 5 , —

1’40 e = ! L 4

1.30 t
— $ 1 ]
1,20 L]; _L._]

12 14 16 18 20 22 24 26 28 30 32 34 36 38 40W, %

Puc. I1.4. Ipacdhuxu 3aeucumocmu 803IMONCHO20 YNAOMHEHUR 2PyHMA oM €20
€CMeCcmeenRHoOl AANCHOCMU

1l - tnmyaHeL;, 2 - cyrHKH, 3 - cyniecH; 4 - eCKM;, 5 - YEpHO3EMDI.
I[Tpumeyanue: 3aBucuMocTh Py = A W) paccuutaHa IpU 3HAYECHHAX
INTIOTHOCTH 4YacTHIl I'PYHTOB f;, paBHBIX 2,74; 2,70; 2,68; 2,66; 2,60 /M’

COOTBETCTBEHHO IJIS ITHH, CYTJIMHKOB, CYIIECEH, TIECKOB, TPYHTOB C IIPH-
MEChIO OPraHHYE€CKUX BKIIOUCHUHN (4epHO3E€EMOB)
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ITPHIIOXEHHE 5

rPAOUKN oNK ONPEAENEHNAR KOODOUUMUEHTA YITNTIOTHEHNA
NECHAHBIX TPYHTOB NO PE3YJIbTATAM AUHAMUYECKOTIO
3OHANPOBAHUA

1,00

0,98 —

0 200 400 600 800 1000 1200 Py /M

1,01

T I
0.93 /
A II“l
Wl B
200

Puc. I1. 5:

g - IAs HAChHINe! CBeXeOTCHMNMAHHLIX: [ - rnecKd NbuieBarhie, Z2 - IeCKM
CpelHEH XPYITHOCTH U KPYIIHHIE, 3 - NECKH NblIeBarnie; 6 - AJI1 Hachined,
BO3pacT KOTOPHIX OT 1 no 12 Mecsuen
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