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Pewena xpaeeas 3a0aua cmamu4eckoli meopuu Ynpyeocmu 0 HanpaICeHH0-0eqOPMUPOSAHHOM COCHIO-
anuu (HJ[C) ocnosanusa maccuenoco coopyxcenus. Pacuemnas modenn cucmeml npedcmasiaemes umam-
HOM Ha 2pyHmoeom ocHoeanuu. TlociedosamenvHo peutena 3a0a4d 61a2onepeHocd u no NOJYYeHHOMY He-
pasHoMepHoMy noio yeiacrenus onpedensemes HIIC epynmosoco ocnoeanus u npocadka camoeo co-
opyacenus. Pacemampueaiomes pasnuynbie pAacnoNONCeHUs. UCHOYHUKOG YVENANCHEHUS, 6KII0UAS NOOBEeM
2PYHMOBHIX 600, NABOOOK U TOKANILHOE YEIANCHEHIUE, BbI36AHHOE NOBPEHCOCHUEM CUCIEM 8000CHADIHCEHILA.

Knrouesvie crosa: ocnosanue, yeiaxchenue epyHma, NpocaoodHoCcms, Oedopmayus,

MOObl, MEMOO KOHEYHBIX DJICMCHMOE.

YUCTIEHHblE MeE-

Beeoenue. be3onacHOCTh 3JaHHH U COOPYIKE-
HUM, HAXOAAIIMXCH B YCIOBUAX MOBBIIICHHOM CEU-
CMUYHOCTH peruoHa [1-6], oObuHO CBsizaHA ¢ JAc-
(hOpMHUPOBAHUEM MPUKOHTAKTHBIX CJIOCB, BBHI3BAH-
HBIX TIPOCATKON B PE3VABTATC VBIAKHCHUS JCCCO-
BOTO OCHOBAHWSI, 3aHUMAOIIUC OOJIBIIYIO TCPPUTO-
puto Y36ekucrana. B HopMax mpoekTHpOBaHUS CO-
OPYKCHUH B CCHCMHUYCCKUX paiioHax [7-8] Tpaaw-
IMOHHO OCHOBHOC BHHUMAHHC VACIICTCA OILCHKC
HAIMPSLKEHHO-1S(hOPMHUPOBAHHOTO COCTOSIHHUSI CAMO-
ro coopyxenust. [lpu atom mpakTuuecku O€3 BHH-
MaHHs OCTAOTCS MPOOIeMbl AehopMaliik OCHOBA-
HHS B PC3YABTATC PABHOMEPHOTO MJIH HCPABHOMEP-
HOTO VBJIQKHCHHSA. XOTS HMCHHO ITOCPCICTBOM
KOHTaKTa ¢ MNOICTWIAIOIINM OCHOBAHHCM HA CO-
OPYKCHHUC TICPCHAAIOTCA CCHCMUYCCKUC HArpy3Kd U
MMEHHO a¢(hOopMAaLis OCHOBAHUS B PE3YJIBTATES HE-
PAaBHOMCPHOTO VBIKHCHHS WHULUHUPYCT CTO HE-
PaBHOMEPHYIO OCAJKy ¥ pa3pyLICHHE CaMoro Co-
OPYKCHUSL.

JleccoBBIC TPYVHTHI, PCarUPYIOT HA KIAMATHYIC-
ckue (hakToOphI: YBIAKHCHUE, 3aCyXy, MOBBILICHNC
VPOBHS MMOA3CMHBIX BOJ, HAKOIUICHHC JOTOIHH-
TCIBHOHN BIIArH MOJA COOPYKCHUCM TIPH TOBPCKIC-
HUU CHCTEMbI BOJOCHAOKCHUS U TpP. YKA3aHHBIC
(hakTOpBI MPUBOTAT K MOIBEMY HIIH MPOCAIKE Pac-
MOJIOKCHHBIX HA HUX (PYHAAMCHTOB, BIHssS HA
MPOYHOCTE OCHOBAHUSA W YCTOHYHBOCTH COOPYIKC-
HUSL.

IMosToMy vdeT yBTAOXKHCHHS TPYVHTA OCHOBA-
HUSI, U3MCHSOIIETO (BHU3UKO-MEXAHUUCCKUE Xapak-
TCPUCTHUKHA TPUKOHTAKTHOTO CIIOSI B CHCTCMC «CO-

OpPYXCHHE — TPYHT» NPCACTABISCTCS AKTYaIbHBIM
0cOOCHHO T MOATIOPHBIX COOPYKECHUH. PemeHuro
sagaun o tpaunchopmaruu HIAC rpynra mox ¢ys-
JAMCHTOM COOPYXKCHHS MPH PA3NHIHOM XapakTepe
VBJIAKHCHUS TOCBSIICHA TpeiaragMas padorTa.

Jita pemenus 3a1a4 0 pacIpOCTPaHEHUH BIaru
Y BIIUSHHU VBIOKHCHUS FPYHTA HA HPOCaaky PyH-
JaMCHTa BBHIOpaH YHCICHHBIA METOJ KOHEYHBIX
anemMeHTOB [9]. Pazpabotansl mporpamMMel, peau-
sviomue Meton Heromapka [10] ans pemcHns cu-
cteMbl auddepeHIHanbHbIX YPaBHEHUHA B 3aJa4ax
0 BriaromepeHoce u Merox l'aycca mmsa permeHmsa
cUCTEMBI anreOpandecKux YpPaBHCHHH B 3ajaduc o
HANPsUKEHHO-IeGOPMHUPOBAHHOM  COCTOSHHHM  HE-
PaBHOMCPHO VYBIQKHEHHOTO OCHOBAaHHS MOJ CO-
opyxeHreM. B nanpHeiimem pazpaboTaHHas METO-
auKa OyJIeT MCHOJb30BaHA MPH pacueTe IHHAMH-
YECKOrO MOBCIACHMS KOHKPETHBIX IUIOTHH, HAXOMS-
IUXCSd HA TOCTOSHHO VBILKHIIOWEMCS TPYHTE
[11].

Ilocmanoexa  3ao0aqu. Mg pemenwms
MOCTABJICHHOH 3a7aud BhIOpaHA ILIOCKAas MOACTD
CHCTEMEI «OCHOBAaHHE — COOpYKeHHE» (puc.l), mpu
3TOM COOPYKCHHC MPEACTABJICHO KCCTKUM IITAM-
[OM, a TIOACTHIAIOIIEE OCHOBAHUE TPEATIONATacTC A
HEPaBHOMEPHO VBIAKHCHHBIM. [l10THOCTR rpyHTa
B TOW WM WHOH OONACTH OCHOBAHUS MCHSCTCS B
3aBUCHMOCTH OT CTCIICHH YBIQKHCHHS, BBIpakac-
Mo# ko3ddunueHToM W (0<w<0,38)

~0,00176+0,001w (1)
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Puc. 1. ITiockast MoJIenb CHCTEMBI KOCHOBAHUE — COOPY KECHHEY |
1 — xecTkuit mramir; 2 — TPYHTOBOE OCHOBAHIE

VYBiIaXXHCHUE TPYHTa NMPUBOAUT K TpaHCchOp-

MAaIUH  HANPSKCHHO-1E (HOPMHUPOBAHHOTO  COCTOSI-
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HUSI OCHOBAHUSI, BBI3BIBAS C TCUCHUCM BPCMCHH JC-
dopmaumio GpyHAAMEHTA U pa3pyLICHHE COOPYIKE-
HUSL.

Hna uccnenosanus mnpouecca Tpanchopmanyn
HJC ocHoBanus HEOOXOIUMO, B MEPBYIO OUYCPEIb,
HCCNICA0BATh MPOLIECC pacnpocTpaHeHus Biarn. U
VK€ 3aTEM, M0 MOIYYCHHOMY IOJIO YBIKHCHHS
ONpPEICIUTh HAMPKCHHO-ACopMUpOBaHHOE CO-
CTOSIHUC OCHOBAaHHS € HAaxXOMSIUMCS Ha HEM CO-
OpYIKCHHCM.

3HAYUTENBHOC PA3NHYHE B CKOPOCTIX Paclpo-
crpaneHus Biard B rpyHte (1+2 M/CYyTKH) U CKOpO-
CTH PacHpOCTPAHCHUS MOBEPXHOCTHHIX BOJH B JIeC-
coBoMm rpynTte (~100M/CeK) MO3BOSMIOT paccMaTpu-
BaTh 3TH JABa MpoLEcca Pa3geNbHO , T.€. cHayana
ONPEICINTh MOJIC PAcIpPEICICHHS BJIard B TPYHTE
(zamaua dunprparmu) u 3arem uccaeaosars HIAC
VBJI2)KHCHHOTO IPYHTOBOT'O MaccHBa (3ajada yrupy-
roctu) B K000 (OT Havaga YBIAKHCHHS) MOMEHT
BpemeHH. O0e 3a7a4y PeIIarOTCs METOIOM KOHEU-
ubix 3aemMeHToB (MKD) [9,10]. Ilpu sTom B 3a1auc
YIOPYTOCTH C KaXAOH TOUYKOM MPOCTPAHCTBA CBA3a-
HO 2 HCHM3BCCTHHIX Y3JIOBBIX MICPEMCLICHHUS, B 3312~
4ye QUIBTpalK YYACTBYET TOJIBKO OJHA HCHU3BECT-
Has CKaJSIpHAsl BEIUYUHA (W), OMPEAC/ISIOAs CTe-
[ICHB YBJIKHCHHOCTH TOYKH CPEIbI.

[Ipouecc ¢unprpaumy BIard CKBO3b TPYHTO-
BYIO CPEAY OIMCHIBACTCS KBA3UTAPMOHUYCCKHM
ypaBHEHHEM [9]

o, w +a[ky m} _Méw

al &) &

&

rae w(t, x, y) — NoJyiexKaias onpeacaCHU0 (yHK-
s YBIQKHEHUS, k,, k, — 3agaHHBIC KOd(duIeH-
Tl (punbTpanmu: usoTponHOro (k,=k,) WM aHU30-

S0 @

tponHoro (k,#k,) rpyHTOoBOrO Maccusa. B mammx
pacuetax ko3QPUIMCHTH (GUIBTPALUH MO0 OCIM
HPUHATHI PABHBIMH — k. =k, =2 M/CYTKH.

I'panytHbBIe YVCTOBHS Ha TOBEPXHOCTH S, TIE
MPOUCXOANUT MOCTOSHHOC 3aMAuUBAHUC, 3aJAKOTCH
MaKCHUMATbHBIM 3HAYCHUEM (PYHKIMH YBIKHEHHO-
CTH W:

Wso :Wmax:0-3 8 (3)

OcranpHele YacTH TrpaHULBl 00JaCcTH MPEATO-
JararoTCs MPOHHLACMBIMH, T.€. BJara pacmpocTpa-
HACTCS HE TOJBKO BHYTPH, HO U 32 MPEACTIAMH BHI-
OpanHOM 001aCTH OCHOBAHHSI.

Vpasuenue (1) Bmecte ¢ rpanuusabiMH (2) U
HAYaNnbHBIMH W)=W;—y VCIOBHSMH OJHO3HAYHO
OMPEIEIET PCIICHHE 33Ja4d Ha OIPCICICHHOM
HHTEPBAC BPCMCHH.

Koneuno-snemeHTHas mUCKpeTH3alMs —pac-
CMaTpPHUBACMOH 33aJaYd MOIYYACTCS B PE3VJbTATC
pasbucHus paccMaTpuBacMoOi 001acTH HA KOHCY-
HBIC BJIEMCHTBI TPEYrodbHOH (OpMBI € THHEHHOM
annpokcnMauued (YHKUUH YBIQKHCHHS BHYTPH
3MEMCHTA

w=(a+bx+cy)/2s 4)

U TOTJa HECTAIMOHAPHAS 337a4a O PACTIPEACICHUH
BJAard Mo BceH 00IacTH NpH  MaKCHMAIbHOM
VBJIQ)KHCHHHM YacTH TOBCPXHOCTH TPHBOTUTCH K
cucreme auddepeHIHATEHBIX YPABHCHHHA

[agwwvmw=o 5)

rac [H] — Marpuma mpoBOIUMOCTH - PE3YJIbTAT
OOBCAMHCHHUS DICMCHTApPHBIX MaTtpuu /[h/¢ BHIa
[11-14]:

. bb, bbb, bb e, e, e,
[A]° =— bb. bb |+ —= cc. cc
4 s JJ s JJ Jom
b b c c
m-m R (6)
a Matpuna [C] - o0beauHCHHE MaTpHIL [¢]°: OCHOBAHHS C VUCTOM H3MCHCHHOU TILIOTHOCTH
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Pemenue cucremsr (5) OCYIIECTBISCTCS MOIIA-

roeeiM MeTomoM Heromapka [10] u mpexcraBmsaeT

MOJIC YBAQKHCHHUS O0JIACTH B 3aBUCHMOCTH OT BpE-
MCHH.

Ompeaenve YBIAKHCHAC B KOKIOM SICMCHTC

paccMaTpuBacMo# 00macTH moJ  (QYHIAMCHTOM,
Jajee peLaeTes 3aa4a YIPyrocTH sl TPYHTOBOTO

VBJIQXKHEHHOTO rpyHTa (1).

Hocmanoexa u peuterue 3a0aui 0 HANPSIHCEH-
HO-0ehOPMUPOBAHHOM COCMOSHUL OCHOBAHUIL NOO
QDYHOAMEHMOM IHCECHKOZ0 COOPYHCEHUL.

[Ipn pemeHny MIOCKOHW 337a4U O HAMPSKCH-
HO-1c(OPMHPOBAHHOM COCTOSIHUH TPU Pa3IHIHOM
XapakTepe VBIAKHCHHS OCHOBAHHS YUUTHIBACTCS
cOOCTBEHHBIH Bec 31eMeHTOB cuctemsl. [locras-
JCHHAs CTaTHYECKAs 3a7a4a PeIlacTcs METOAOM
KOHCYHBIX 3IEMCHTOB, B OCHOBE KOTOPOTO — BapHa-
LIMOHHBIN MIPUHLKI BO3MOXKHBIX IEPEMEIICHUI:
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0A = _IUi;C%ide + IaijvjéudS + ngévdV =0 (8)

v T v
316Ch KAKIAOC M3 CIAracMbiX MPEACTABIISCT [K]{q}={R} (11

padoTy: cul yopyroctu (MEPBBI HHTEIPAIT), BHEIII-
HUX NOBCPXHOCTHBIX CWJI HAa TOPU3OHTAIBHBIX IIC-

pememennsax OU  (BTOpOif); MaccoBHIX cun ( Pg)

Ha BEPTHKATBHBEIX TICPEMEIICHHIX OV (TPeTHi); V -
BEKTOP HOPMAITH K Y4aCTKY OBEPXHOCTH.

I'panmunbie ycaoBusa Ha OOKOBBIX TPaHAIX OC-
HOBAHHS (CKONB3AINAs 3aAE7IKA) BHIPAKAIOT PABEH-
CTBO HYJIO paboT CHI, MNEPHCHAMKYIAPHBIX IIO-
BEPXHOCTH -

o;v,0u; =0 9)

I'opuzoHTaNBHBIE VYACTKHA TPaHHUIBI TI0 YCIIO-
BHIO 33a4H - CBOOOIHBI OT HATPY3KH:

ov, =0 (10)

C yuerom (9) u (10) Bropoii unrerpan B (8)
MONYYaCTC HYJICBBIM.

B xone KOHEYHO-3JICMEHTHOH MPOLECAYPHI TO-
Jay4acM anreOpandecKyio CHCTEMY VPaBHCHUH

Ia¢ {q! — NCKOMBIC TICPCMCIICHUS Y3IIOBBIX TOUCK,
[K] — obmag maTpuna »KeCTKOCTH, YYHTHIBAOLIAS
HEOJHOPOTHOCTh (PH3MKO-MEXaHUUCCKUX TMapameT-
POB MaccuBa, MPUOOPETCHHYIO MPH HEOAHOPOTHOM
VBIQKHCHHHM o0nactu; {R! — BEKTOp V3/IOBOU
HArpy3Ku OT COOCTBCHHOTO BECA.

AnreOpandeckast cuctema (11) pemaetcs me-
togoMm laycca.

Ha puc.2 npeacTaBiacHB THHAN BEPTUKATBHBIX
NEPEMEIICHUM U BEPTUKAIBHBIX HANPSKCHUH B
H30TPONTHOM HPUKOHTAKTHOM CIIOC TIOA MaCCHBHBIM
COOpPYKCHHEM. 31eCh OCHOBAaHHC HE VYBIAKHECHO,
IUIOTHOCTh MpH cyXoM rpyHTe (Ww=0) p=0,00176.
Pasmepsl mpUKOHTAKTHOM 30HBI MPUHATEI L=20M;
h=5M. CoopyxecHre NPeACTABICHO HATPY3KOH, WH-
TCHCHBHOCTE KoTOpol coctasisier y=0,02 MH/m.
3HAUCHUS TOMYUCHHBIX MapaMETPOB YKa3aHbl Ha
COOTBETCTBYIOIINX U30IUHHSX.

a) 6)
J
=0.008 ~ <, e = /n
\ %, %oy, ¢ / ~0.008 lﬁ_d?ﬂ,op% ,o-“k g 00f
~ 0 - —_—
—0.006 ———_ :00"\-\“-___1:____“‘0_0 08" -o.02 —// ~og, el
~0.00g 006
0,004 — —_— e ~0.08 05/\ Te— 003
0.004 —_ 0 -
0.002 Ua‘_’% — —_.a 00d _0.04 Cog

@
— “Cog. ~

Puc. 2. M3onnHAN BEpTHKAIBHEIX IIEpEMEIICHAH, [M ] —(a) ¥ HaupsHKCHUH, [MH Cl] — (6) B H30TPOIHOM

HCYBJIAKHCHHOM OCHOBAHNH

OTH PE3yNbTATH SIBJSIOTCS WCXOJHBIMH ISt
CPaBHEHHS € PE3VIbTaTaMH MOCICAYIOIIUX pacue-
TOB, BBITIOJHCHHBIX [MPH YBIAXKHCHHOM OCHOBAHUU.

MzoauHuu 3HAYUTEIBPHO HCKPHUBICHBI, OCO-
OCHHO, B MPHUKOHTAKTHOW OOJACTH B HEMOCPE.-
CTBCHHOW OMHM30CTH K (DYHAAMEHTY COOPYKCHHSL.
Ha yagamenuun ot ¢yHAaMEHTA WX KPHBH3HA

YMEHBIIACTCSL. Hauboneimue BEPTUKAJIBHBIC
HANPSDKCHUS B HIDKHEH LICHTPATbHOH 4acTu obna-
cru pasuel 0, =0,07MPan  COOTBETCTBYIOT

HANPSDKCHUAM, ONPEACICHHBIM MO GopMysic Mexa-
HHUKE IPYHTOB!

o, = ppgH +y =0,00176x9,8+ 0,02 ~ 0,07MPa ,

YTO CBHICTEIBCTBYET O JOCTOBEPHOCTH MOIyUac-
MBIX pe3ynbraros [14-15].

Craenyiomue pe3yibTarhl MOMYICHBI VIKE C
VUETOM HEPABHOMEPHOT'O YBIAKHCHUS OCHOBAHHMSL,
MEHSIOIIETO XapakTep AehOPMUPOBAHHOTO COCTOS-
HUA OOJIACTH IO LITAMIIOM.

Hcecneoosanue oeghopmuposanno2o cocmoanus
VBIAHCHEHHBIX OCHOGAHULI MO0 HCECMKUM QYHOA-

MEeHMOM 300HUA.

PemicHre TMOCTaBICHHON 3aJaYH OCYIICCTBIIS-
erca modtanHo. CHavalga ONPEeACHIrOTCs YBIAXK-
HCHHOCTh OCHOBAHHS IO BBIIICYKA3AHHOMY aJro-
put™My. Pe3ynpTaThl pelicHUs 3a1a4ud O BIaromnepe-
HOCC MOATBEPKICHBI CPABHCHHEM PEIICHHS TECTO-
BOWM 337a4u. 3aTeM MO MOIYICHHON YBIKHCHHOCTH
W onpenenseTes MI0THOCTE rpyHTa (1) u hopmupy-
eTcs cucTeMa anreOpanucckux ypasuenuii (11) ams
PCLICHHS CTATUYECKOU 3aJa4dl O HANPSKCHHO-
J1e(OPMUPOBAHHOM COCTOSIHHH CHCTEMBI.

Beito  paccMOTPEHO HECKONBKO BApPUAHTOB
VBJIQKHCHHS. | — YVBIaO)XKHCHUC LICHTPAIBHOH 4acTu
(dvHAaMCHTA, 2 — JOKANbHOC YBIAXKHCHHE JICBOU
yacTd YHAAMEHTA; 3 — VBIAXKHCHHE MOBEPXHOCTU
OCHOBaHUS (MABOAOK), 4 —YBILKHCHHC HIDKHCH
YacTH OCHOBaHMs (MOIBEM TPYHTOBHIX Box). Bapu-
aHTHI PACYCTOB IOCTPOYHO MPEACTABICHBI HA PHC.3,
[AC B JCBOM CTONOLEC JAHO paclpelc/ICHHE VBIAXK-
HCHHOCTH, B NPAaBOM — BEPTUKAIBHEIC CMCLICHHS,

[m].
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Puc. 3. M3onunuu yBiIakHEHUS (CII€BA) U BEPTUKAIBLHBIX IIEpEMEINCHU (ClIpaBa) B OCHOBAHUU: @ — HCTOYHUK B IIEHTPE
dbyHmamMenTa; 6 — B ICBOM KOHIIE GyHIaMEHTa, 6 — IIPH IaBOJIKE, & — IPH [I0JbeME TPYHTOBBIX BOA

CpaBHHBas MOTYYCHHBIC pe3yabTathl (pHc. 3)
C PCLICHHEM MPH HEYBIAKHEHHOM IpyHTE (pHC. 2),
MOKHO VBHJIECTh 3HAYUTCIBHOC VBEIHYCHHE CMe-
LICHUH VBIAXXHCHHOTO OCHOBAHHS HEMOCPCICTBCH-
HO o COOPYKECHHUEM (mo 0,1m
puc. 3 a). Yka3aHHbIC H3MCHCHHSI KacarOTCsI TOIBKO
TOW YaCTH OCHOBAHH, KOTOPAs PACIOIOXKCHA TMOJ
(YHAaMCHTOM, OCTATbHAS YacTh OCHOBAHMS OCTa-
CTCS MPAKTHUCCKU OC3 U3MCHCHHUS. ITO OOBICHICT-
€l TOKATBHBIM YBIKHCHHEM TOJIBKO LECHTPATBHON
YacTH IPYHTOBOTO MacCHBA.

[Tpu HEeCHMMETPHIHOM OTHOCHUTETIBHO (QyHOA-
MCHTA VBIQKHCHHH OCHOBaHHUS (puC. 3 0) yBIax-
HAEMas NeBas 4acTh cMemactesd Ha ryouny 0,05m.
Takum 00pa3om, HECHMMETPUYHOE OTHOCHTEIBHO
(yHAaMCHTA VBIQKHCHHEC MPUBOJUT K HAKIOHY
COOPYIKCHHSL.

B ciygyae maBoaka (puc. 3 B), KOrJa VBIAXKHS-

[ 1

€TCS BCS CBOOOMHAS MOBEPXHOCTH, BO3MOKHA 3HA-
YUTCIBHAS OCAKA COOPYKCHU.

HpI/I OPOAOLKUTC/IBHOM NIOABCME T'PYHTOBBIX
BoA (puc. 3 T) YBIQXKHCHUEC PABHOMEPHO pacripeic-
JIIETCA IO OCHOBAHUIO M 3HAYHUTEITBHO — 10 0,6 M —
YBEIMIUBACTCS 0CAIKa COOpyskeHus (puc. 3 1).

Taxum o6pa3om, IpU MOCTOSHHOH Macce Co-
OPYKCHUA BCIUYHMHA CT'O MPOCAAKU 3aBUCUT OT Xa-
PaKTCpa YBIA>)KHCHHOCTHU I'PYHTOBOI'O OCHOBAaHU:.

VYBI2)XHCHHOCTh OCHOBAHHUS CBA3aHA C IMPO-
JOJIKUTCIPHOCTRIO  3aMauuBaHust. [lpuBeacHHBIC
BBIIIC PC3YyJIbTaThL 6LI.]'II/I OOJIYyUYCHBI YCPC3 CYTKHU
MOCJIC HAYAA VBILKHCHHUS, HA PUC. 4 TPHUBESICHBI
PE3VABTaThl PACHPEACICHUS TOJS YBIAKHCHHOCTH
(a) u mpocaaku ocHoBanus (6) uepes 30 aHen
VBJIAXKHCHUA € OCHTPAJIBHO PACIOIOXKCHHBIM I10JQ
(VHAAMEHTOM HCTOYHHUKOM.

a)
XY 33
=T

—

L

-
=y

Puc. 4. M3o1uHuu yBIIa)KHEHUS (4) U BEPTUKAILHLIX IepeMeniennii (6) ocHoBaHus npu 30-THEBHOM yBIaXHE-
HUHF IIEHTPaATLHOM YacTh dyHIaMEeHTa

AHaimM3 pe3ynbTaTOB IOKA3bIBACT, UTO IPO-
JOJKUTEIbHOE YBIAXKHCHUEC OCHOBAHUS YBEIUYU-

BacT mpocanky ¢yHmamenra. Ha ato yxkaseBaror
JMHWN C OJXWHAKOBBIM HHAEKCOM B IPaBOH KOJIOHKE

97




Becmuux BI'TY um. B.I'. Illyxosa

2016, Ne5

puc. 3. Hampmmep, wmsommans ¢ urAckcom 0.1,
O3HaYaKOIAs 00JACTh OCHOBAHHUS C BEPTHKAIBHBIM
cmemenneM 10 cm Ha puc. 3 a (cmpasa), npu
VBJIKHCHUH TPOJODKUTCIBHOCTEIO 1 JeHB, Haxo-
JUTCS HENOCPEACTBCHHO B LICHTPE N0 PVHAAMEH-
Tom. C TeUCHHEM BPEMCHH 3Ta W30JIMHHA, PacIIu-
PASCh, ZOCTHTACT IrpaHul] HPyHIAMEHTA.

a)

Wamenenne  1eOpPMUPOBAHHOTO — COCTOSIHUS
CBSI3AHO TAKXKEC M C Maccoil coopyxenmsi. Ha cre-
JOVIOIUX PHUCYHKAX MOKA3aHBl HM30JIMHUH BCPTH-
KQJIBHBIX HAMPSDKCHHH B 3aBHCHMOCTH OT MAacChl
coopyxenust: M=0,25M, (puc. 5) u M=05M,
(puc.6), toe M, — Macca COOpYKCHHS B NPCABLAY-
KX pacyeTax.

> - —
@ %, ~0.05

w ~Oa,
~o.0f _0.0%
— T —

o

6)
—
-7t vo7- =007
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Puc. 5. M301uHun BepTHKAIBHLIX IepeMEIeHuH (a) U HanpspkeHuit (G) B IPUKOHTAKTHOH 0OJIacTH IIPH YBIIAKHEHUH 1ICH-
TparbsHOl wacTu dyHIaMenTa. Macca coopyxerus — M=0,25M,

a) 6)
—o-ot o — X
Do g pry — 0.
e, a’v e %‘Gq,. ;ofi// o.02 . o8 —— ~0.08 —0.02
_0_9,/ —0.08 ,Q-oi — ____——-—0.03/ GJ "0.0.!._.____0'“
_—'—"—M-_.__ga —D‘ag—'——'/ _p.0f -0, M’.————‘_—'—-a' T —-0.0d Y}
or gof — . 0.0

Puc. 6. M301uHuK BepTHKAIBHBIX IIEpeEMEICHUH (a) 1 HalpshkeHUH (6) B IPUKOHTAKTHOH O0OIacTH IIPU YBIaXXHEHUH TIEH-
TpanbHO# acTh dyHIaMeHTa. Macca coopyxenns — M=0,5M,

BepTI/IKaJ'IbeIC HaIlpsaKCHUA B OCHOBAHUU ITOJ
COOPYKCHHEM OMPEACAIOTCS ¢ ryOuHOH h 1o

dopmyre:
(12)

rae /) — IUIOTHOCTh TPYHTA, ) — WHTEHCHBHOCTB

c,=pgh+y,

pacnpeeIeHHON HArpy3KH OT COOPYKCHUSL.
Xapakrep pacmpeacICHUS HAMPSKCHUN 3aBH-

CHUT OT COOTHOLICHHS claracMbeix B ¢opmyne (12).

[Ipu mamoM 3HaYCHHWH } , XapakTep PacuUCTHBIX

HaIPsDKEHUR OIpeesIeTcsl M3MEHEHHEM IUIOTHO-
CTH IPYHTA IPH YBIQKHCHHH. Tako¥ ciaydai mpen-
CTaBJIcH Ha puc. 4 6, e BEIHYUHA BEPTUKATBHBIX
HAMNpPSDKCHUN TUHEHHO YBEJIHUUBACTCS NOUYTH Cpasy
o coopyxeHueM. C yBeIHMUEHHEM MacChl COOpY-
skeHust (puc. 5 0) TUHCHHOC M3MCHCHHUC HAMPSKE-
HUH HAOJFOAACTCS TOJAPKO HA OOjblICH TIyOHHE,
BOJIM3W K€ OCHOBAaHHS XapakTep HAIMpPSKCHUH He-
JUHEWHBIA, a 3TO 3HAYUT, YTO MPOUCXOIUT HEPAB-
HOMEPHOE MPOCCAAHUE COOPYXKCHHUA. Takum oOpa-
30M, TOJINMHA NPUKOHTAKTHOH 30HBI 3aBHCHT OT
VBIQKHEHHOCTH OCHOBAHMSA W MAaCCHl HAXOAAIIETO-
¢ Ha HEH coopyskenus. M tor u gpyroit daxrop
YBEIHIUBAIOT TONIHHY TPUKOHTAKTHOW 30HBI.

Takum 00pa3oM, MOTYUCHHBIC PE3YIbTATH AC-
MOHCTPHPVIOT KapTHHY HaIPsDKEHHO-
J1e(OPMHPOBAHHOTO COCTOSHHS, (HOPMHPYIOIIYIOCS
B TEUYCHHE BPEMEHHM B T'PYHTOBOM MAacCHBE, Haxo-
JAIIEeMCcs o/ ACHCTBUEM TPaBUTALMIOHHBIX CHI H
yBrakHeHUs. [Ipu 3TOM pacnonokeHne UCTOYHHKA
VBJI)KHCHHUS OTHOCHTENBHO (PYHIAMECHTA HA3EMHO-
IO COOPYKCHHSI MOKET OBITh BHIOPAHO NPOH3BOJb-
HO.

Ha ocnoBamnn wmccienoBaHMi HaIPsDKEHHO-

J1e(OPMUPOBAHHOTO COCTOSIHHS — TPUKOHTAKTHOU
30HBI CHCTEMBI «OCHOBAaHHE — COOPYKEHHE» IIPH
CTaTHYECKOM HArpy>KeHHH C YIETOM HEpaBHOMEp-
HOTO VBJIQXKHEHHS TPYHTOBOTO MAacCHBAa MOXKHO
CAENIaTh CIACAVIOMNE BHIBOABI:

1. PagpaboTtana MeTomMKa U PEIICHBI 331a49H O
pactpoCcTpaHEeHNH BJIard OT JOKAIBHOIO M pacripe-
JIETICHHOTO T10 TOBEPXHOCTH HMCTOYHHKA VBIIAXKHE-
HUA B TPYHTOBOM OCHOBAaHHH U OINPEAEICHO
HANPsDKEHHO — Ac(OPMHPOBAHHOE COCTOSHHE OC-
HOBaHMU TIPY PA3JIMIHOM XapaKTepe YBIAKHEHHUS.

2. Ilpu onpenciacHUH TOMIMMUHBI HTPUKOHTAKT-
HOU 00JaCTH HCIONB3YETCH KPUTEPHH, YUUTHIBAIO-
IAH XapakTep pacHpeacicHHUs H3OIHHHN BEPTH-
KaJIbHBIX HAIIPsDKEHWH B OCHOBAHHM TIOJ COOPYIKe-
HHUEM, TIOIYYCHHBIX MPH PEIIEHUN CTaTHUECKUX H
kBasuctarmiucckux 3amad o HJC wm yeraxucHHH
rpyHTOBOro Maccusa. (CormacHo npeamaracMomy
KPHUTEPHIO, TOJIIMHA MPUKOHTAKTHOMN 30HHBI C HEIH-
HEWHBIM XapakTEPOM H30JMHUI MEepEeMEINCHUN 3a-
BHUCHT OT BPEMCHHM YBIAKHCHHI M MAcChl Haxons-
merocs Ha Hell coopyxkenua. M ot u gpyroit dak-
TOP YBEIHMYHUBACT TONINUHY NMPUKOHTAKTHOW 30HBI.

3. PazpabotanHbIil MOAXON K aHAIW3Y Hamps-
JKCHHO-AC(HOPMHUPOBAHHOTO  COCTOSIHUSL  CHCTCMBI
«COOPYKEHHUE — OCHOBAaHHE» MOXKET OBITh HCIIOIb-
30BaH JUI aHAJIN3a M TPOTHO3ZUPOBAHHUS HAJEIKHO-
CTH W YCTOHYMBOCTH MACCHUBHBIX HA3eMHBIX CO-
OpPY)KEHHH M TOJCTHIAIOIIETO T'PYHTA NPH YBIaXK-
HEHHUH, BBI3BAHHBIM ITABOJIKOM, TIOABEMOM TPYHTO-
BBIX BOJ WJIM TIOBPEXACHHEM APEHAKHOM CHCTEMBI
M CHCTEMBI BOJOCHAOKEHUA.
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Salyamova K.D., Rumi D.F.

TRANSFORMATION OF STRESS-STRAIN STATE OF STRUCTURE FOUNDATION UNDER

NON-UNIFORM MOISTURING OF SOIL

A boundary problem of static theory of elasticity on stress-strain state (SSS) of a massive structure founda-
tion is solved. Design model of the system is presented as a stamp on earth basement. The problem of mois-
ture transfer is successively solved, and on the basis of obtained non-uniform field of moistening, the SSS of
earth basement and the settlement of the structure itself are determined. Various locations of the moisture
sources, including the rise of groundwater, flooding and local wetting caused by the damage of water supply
systems are considered.

Key words: foundations, soil moisture content, settlement, strain, numeric methods, Finite Element Method.
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