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Annomayusn

Axmyanvnocms padomol. Axkmusnoe npumenenue Memoodos 3aKpenieHiuss epYHMoeslX 0CHOBAHUN 30aHULE U
COOPYIACEHUL 20PHO20 U 0BWECmPOoUmeIbHo20 NPoduis mpybyem HayuHo20 000CHOBAHUSL NHAPAMEMPOB 3aKPen-
nenust. Cyugecmeyroujue Memoobl UX OnpedeneHuss UMeIom pad HedoCmamkos, KOmopsvlie 803MONCHO UCKTIOUUMb
uccned06anUeM 2e0MexanuiecKo2o acnekma oanHou npodaemol.

Heny pabomul: Ananuz npocmpancmeenHo-6pemMetblx USMEHEHUN HANPANCEHHO-0egopMUPOBAnHO20 Co-
CMOsHUA 3&}(’[[38?’[.«13}”{020 zpyumom)zo maccued U 30H 3CIKP€HJ'I€HH5£ HA I’lpl,bl'lepff JEHMOYHO20 d)y}t()amenma npu
CUMMEMPUYHOL HAZPY3Ke HA OCHOGE UHMEZPATbHBIX KPUMeEPUes.

Memoodet uccredosanun: /s popmuposarus 6azvl OAHHLIX Pe3VILMAMNOE 6 GUOE UZOIUHUL HANPANCEHU,
degopmayuii u nepemeufenuil UCNOAL3I06AH MEMOO KOMNLIOMEPHOZO MOOEIUPOGAHUA C ApPUMeEHeHueM npo-
2PAMMHO20 KOMRieKca Onsi 2eomexwudeckux pacuemoes «Allerra». Ananuz pesyibmamoe eraouanl mMemoosl

cmamucmuyeckott 0opabomru.

Pezyavmamui: Ilpugedennvl 3asucumocmu napamempos HanpajiceHHo-0ehopMUpoeanHo20 cocmMosHUA U fe-
pemetyenuti om MmexHoI02UUeCKUX XapaKmepucmux, QusUKo-MexaHUieckux ceolcme epyHmoe 0CHOBAHUA U 30H
sakpenienus. Iloryuenv: kavecmsennvie U KOIUYECMEeHHbIe UHMESPAbHble OYeHKU GAUSHUA 3aKpenienus Hna
2eoMexanuieckoe cocmone 00HOPOOHBIX 2PYHIMOBLIX OCHOGANULL COOPYIUCCHUI.

Kniouesnte cnoea: saxpennennoe epyHmogoe OCHOGAHUE, HANPANCEHHO-0eOPMUPOBAHHOE COCMOAHUE,

KoMnblomeprnoe Moéeﬂuposauue, CMeuleHuUs.

YIIOTHEHHE TPYHTOB C LENbIO TIOBBIIICHUS HX
MPOYHOCTHBIX M JIS()OPMALMOHHBIX XaAPAKTEPUCTUK
BCE AKTHBHEE MPHMEHACTCA MPH CTPOUTENbCTBE H
PEKOHCTPYKIHH 3IaHHH H COOPYKeHHI KaK TOpPHOI0-
ObIBaIOILIEH, TAK H CTPOUTENLHOH 00JacTel IpOMBIIL-
JIEHHOCTH. BBIOOpD METOMOB 3aKperyieHuss TPYHTOB
OCYILECTBIACTCS € Y4ETOM HHIKEHEpPHO-I'€OJIOrH-
YECKHX YCJIOBHH, CTPYKTYPBI, COCTOSHHUSA H (DH3HKO-
MEXaHHYECKHX CBOMCTB I'PYHTOBOrO ocHoOBaHus. s
TPYHTOBBIX OCHOBAHHH, CIIOXEHHBIX TPaBEITHCTHIMH U
nMecyaHsIMH  TPYHTaMH, HanOonblliee NpPHMEHEHHEe
HAIJIH MHBbEKUHMOHHBIE MeToAsl [1, 2], B yacTHOCTH,
METOJ HANOPHOH HHBEKIHMH IIEMEHTHBIX PacTBOPOB
[3], B mecYaHO-IIMMHHUCTBIX TPYHTAX HCIOJb3YIOT XH-
MHYECKHE pPacTBOpLI [4, 5], a B 0OBOJJHEHHBIX IIIHHAX,
HIax BecbMa MEPCHEKTHBEH METOM JJIeKTPOXHMUYE-
ckoro 3akperuieHus [4, 6]. Yka3aHHblE TE€XHOJIOIHH
HAXOJAATCHA HA pa3sHBIX CTAOHSX MPAKTHYECKOTO IIpH-
MEHEHHUS, BMECTE C TeM, HEJOCTATOYHO H3YYECHHBIM
SBJISAETCA TEOMEXaHWYECKHH acreKT JaHHOH npobie-
Mbl. MccnenoBanne reomexaHH4ecKHX MPOIECCOB B
IPYHTOBBIX MAaCCHBAX HCKYCCTBEHHBIX OCHOBAHHH KaK
cpelbl C 3aJaHHBIMU (DPU3UKO-MEXaHUUYECKUMHU CBO¥i-
CTBaMH " H3MEHEHHBIM HAIpPSKEHHO-
ne(OpMHPOBAHHBIM COCTOSTHEM TIO3BOJsET Oonee
NOAPOOHO OLEHHTH BIHMAHHE TEXHOTEHHOH esTeNb-

HOCTH TpU TNPUMEHEHMM pa3lIHYHBIX METOJO0B 3a-
Kperienus. [IpoBeeHHbIC HATYPHBIE UCTILITAHUS 30H
3akperneHus [7] mokazanu HeoOXOJIMMOCTh y4yeTa HX
HalpsKEeHHO-1e()OPMUPOBAHHOTO  COCTOSHHA  [PH
OIpEJEICHUH OCHOBHBIX TEXHOJOIHYECKHX IIapaMeT-
poB. Paccmorpennbie B padorax [8, 9] nmpuUHUMMEI
MOTYT OBITh UCIOJB30BAHEI B KAYECTBE reOMEXaHuye-
CKHX MOJIeJNeil 30H 3aKPETUICHUS B TPYHTOBOM MAaccCH-
BE.

B pamkax wu3ydeHus faHHOH mpoOiIeMbl paruo-
HAJILHO TPHMEHSTh YMCIEGHHBIE METOJBI MOJEIHpO-
BaHusa [10], WIKMPOKO HCHONB3yeMble [ pELICHUs
reoMEXaHH4YeCKHX 3aJa4y Kak [OJ3€MHOM, Tak M OT-
KPBITOH TI'€0TEXHOJOTHH, OPHMEHTHPOBAaHHBIX, Kak
MIPHUBUIIO, Ha 0DECMICUCHHUE YCTONUMBOCTH MO/I3EMHBIX
BBIPAOOTOK M HAaA3EMHBIX COOPYKEHMIT TIyOOKOro
3anoxkenus [11, 12]. [Ipu uncnenHom monenupopa-
HUHM TpeOYyIOTCS JIOCTOBEPHBIE 3HAYCHHS INPOYHOCT-
HBIX U Je(OpMAllMOHHBIX XapaKTePUCTHKA TPYHTOB U
30H 3aKkperieHus [13].

O01mmue MeToI0JI0rHYeCKHe MOAX0IbI K PEIIEHHIO
MOCTABJIECHHOH NpodieMbl U3I0XKEeHbI B padorax [14,
15]. Mpunsaras pacyeTHas MOJeNb peaaTH30BaHA Me-
TO/IOM KOHEYHBIX 3JIEMEHTOB C UCMONB30BaHUEM MPO-
rPaMMHOTO KOMILJIEKCa /7S TEOTeXHHYECKHX pacde-
ToB «Alterra» komnanun OO0 «HuxlIpoexTCrpoii».
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Puc. 1. Cxembr ucxodnoit modenu maccusa (a) u pacnonroxncenus 301 ykpennenus (6):
1 — o0nopoonblll Maccue; 2 — neHmounblll pyHoamenm,; 3 — 30Hbl YKpenaeHuUs.
Fig. 1. Schemes of the initial model (a) and location of the zones of strengthening (b):
1 — homogeneous subgrade; 2 — strip foundation; 3 — area of strengthening

Pe3ynbTaToOM TNPOBEICHHBIX KOMIBIOTEPHBIX HCCIIe-
IlOBaHIdﬁ ABIACTCA HAKOIUICHHAA W HCNPCPBIBHO 1O-
nomHseMas  0a3a  JaHHBIX O  HampsKEHHO-
neGOopMHPOBAHHOM COCTOSHHH TPYHTOBBIX OCHOBa-
HHUIl pa3IMYHOTO T'€0JIOTUYECKOTO CTPOSHHS B IIHPO-
KOM JIHanma3oHe TEXHOJTOTHUYECKHX MapaMeTpoB CTPO-
HTENhCTBA (DYHIAMEHTOB COOPYMKEHHH H YKpemH-
TeNbHBIX paboT. OCHOBHBIE HANPABIEHHSA NPAaKTHYE-
CKOTO HCIMOJIb30BAHHA TOJYUYCHHONH ©a3bl JaHHBIX
COCTOSAT B crenytomeM [16]:

— YCTaHOBIIEHHE 3aKOHOMepHocTeil (gopmuposa-
HHUS  HaNpsyKeHHO-Ie(pOpMUPOBAHHOTO  COCTOSTHHSA
MacCcHBa B OCHOBAHUH COOpPY)KEHHUIl B Haubonee xa-
PaKTEPHBIX CEUCHHUSAX;

— YCTAHOBJICHHUE 3aBUCHMOCTEH OCHOBHBIX TEX-
HOJIOTHYECKHX M KOHCTPYKTHBHBIX I1apaMeTpoB (yH-
JAMEHTOB OT H3MEHAEMBIX TApaMEeTPOB MOJEIH;

— PCKOMEHJALMHU N0 KOHKPETHBIM TEXHOJIOTHYE-
CKHM H KOHCTPYKTHBHBIM TapameTpam (hyHIaMeHTOB
NPH NPOEKTHPOBAHHH CTPOUTENBHBIX H PEMOHTHBIX
paboT.

Hwke mnpuBeneHbl pe3yibTaThl HCCIETOBAHUI
JAs JIEHTOYHOrO  (pyHJAMEHTa Ha  OJHOPOJIHOM
YKpEmIseMOM TPYHTOBOM OCHOBaHMHM. PacueTHas
mojens (puc. 1, @) npeacrasiaser co0OH 0JHOPOIHBIH
TPYHTOBBIII MacCHB 3aJaHHBIX Pa3MEpPOB U CBOWCTB
(Mmoxynp nedopmanuu E = 5MIla, koadduiiueHt mo-
nepevHbx jAedopmanuii V= 0,36) moJ NeHTOYHBIH
#Kene300eTOHHBI  ABYXCTYNEHYAThld  (yHIaMEHT,
HarpyXeHHBIH cocpefoToucHHOM cinoii P = 63,7xH ¢
wMpHHoil nojgomeel b= 1,8M. B kauectBe mpumepa
3aKpeIUICHHsI MacCHBA PACCMOTPEHO BEPTHKAIBLHOE
CHMMETPHYHOE PACTIONOKEHHBIC 30H, COTJIACHO CXeMe
(puc. 1, 0).

OObexToM aHAMM3a ABIAIOTCA PE3YJILTAThl MOJE-
JIUPOBAaHHUS B BUJE H3OJMMHMI HampskeHui, aedop-
MalMil M nepeMelnieHuil, BKIovalomue B cebs cie-
IYIOUIME JHANa30HbI TapaMeTpoB:

- BBICOTA 30HBI 3aKperienus iz = 1...5m;

= HAMETP 30HBI 3aKperIeHHS
d-=0,3...0,9m;

- OTHOCHTENbHas kecTkocTh E-/F=1...5;

- PACCTOSHHE MEXK/y 30HAMHU 3aKpErUICHHs
r=1,5d....2d-+by).

XapaxTepHbie pe3yabTaThl MOACTHPOBAHUS TIPH-
BeJeHbl B pabote [16].

Jiisi uHTerpansHOM OLEHKH u3MeHeHus aedop-
MAIHOHHBIX CBONCTB MAacCHBA B KA4eCTBE KOJHUE-
CTBEHHOTO KPUTEPHS MMPHHATA BEIMYMHA BEPTHKAIb-
HOro cmeuleHus (ocaiku) gyHaaMeHTa A, Tak Kak
JIAaHHBIH KPUTEPUH ABISETCS OCHOBHBIM IPH pacuere
dynmgamentoB cornacHo CIT23.13330.2011 «Ocuo-
BaHWs 3J@HUH U COOPYXKEHHH» W TPHBOJUTCS Kak
ATAJOHHBIH B PEKOMEHJAIMAX 1O MPUMEHEHHIO Me-
TOJIOB 3aKPEIUICHHS.

OcHOBHBIE pe3y/IbTaThl 00pPabOTKH BETHYHH BEp-
THKAJILHBIX CMEMEHUi A, M0 JaHHBIM KOMITBIOTEPHO-
ro MOJIC/TMPOBAHHS NIPUBE/IEHBI HA PHUC. 2.

Ananu3 3aBucumocreit A(¥/br; E- /E) nokasbisa-
€T, YTO BeJIMYMHA A MOHOTOHHO YMEHBIIAETCS C YBe-
JIMYEHHEM OTHOCHTENbHOH ITHPHHBI M BBICOTHI 30HBI
3aKperuieHHs W yIydiieHneM  ae(opMaIimOHHBIX
CBOMCTB I'PYHTOB. DTOT BBIBOJI KQUeCTBEHHO COLJIACY-
ercs ¢ GU3MIECKUMH NPEACTaBICHUAMU O Jgedopmu-
pPOBaHUM TPYHTOBOTO OCHOBAaHHsS M KOCBEHHO IOJI-
TBEPKIACT JIOCTOBEPHOCTH PE3YJIBTATOB MOJIEIHPO-
BaHHS.

BeeseM B paccMOTpeHHE HMHTErpalibHble I[1apa-
METPbI 3aKPEIUVICHHOI 30HbI: IUIOMA/b [IONEPEYHOrO
ceuenus A- = nd->/4 u obvem V= wh-d-*/4. Nannsie
napaMerpbl u BeiuyuHa E-/E SBIsAl0TCA OCHOBHBIMU
[PH BBITIOJIHCHHM TPOCKTOB IO 3aKPEMICHHIO OCHO-
BaHHI COOPYKEHHUH.

Ananuz 3aBucumocteil A (r/bs) Ipu NepeMEHHbIX
snauenuax V wu E: /E nospiBaer, 4T0 pacnoiokeHue
30H € MAaKCHMAJbHLIM HEPEKPBITHEM HX ILIOLIAAU
[onepeyHoro ceyenus A- miomaisbo noAowssl GyH-
nameHTa Ay no3Boisier aocturars Haubonbiero 3g-
¢exra. ITpu otHomennu A-/A;< 0,1 u Hu3KUX Pusm-
KO-MEXaHM4eCKHX CBOMCTBAX 30H  3aKpeIUICHHs
(E:/E<3), a Takke mnpu JeHCTBHH IIONEPEYHBIX
Harpy30K M HM3ru0aronMX MOMEHTOB [JaHHBIE 30HBI
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peKoMeHyeTcss paclojiaraTh B KpaeBbIX 001acTiax
MaKCHMaJbHOTO JaBJIeHHS IO IMOAOWIBOH (yHIa-
MEHTA.

Hcxoms M3 MONYYEHHBIX JaHHBIX, HauGomnee 3¢-
(DEKTUBHBIMH SIBJISIIOTCS MOJIENH, MAPAMETPhl KOTO-
PBIX HAXOAATCS B CIEIYIOLIUX AHANA30HAX:

e mpud-=03wm:r/br=09...1,0; h-=1...4m;

o mpud.=0,6m:r/b=08...1,1;h.=1...5m;

o npud-=09m:r/b=07...1,2; h-=1...5 m;

Jlns ouenku >(P(hHEKTHBHOCTH 3aKPEMICHUS MC-
[OIB30BaH  [OMOJHHUTENLHBIA [PUBEIEHHBIH HHTE-
rpajibHBI MapaMeTp MOJENM — BEJIMYMHA OTPHULA-
TEALHOrO MpHpallcHH A, XapaKTepH3yIOIIEro u3-
MeHeHHe JepopMaluii TPYHTOBOTO OCHOBaHHMS TMOJ
NieiicTBHEM YIPABISIONIETO BO3/ICHCTBYSA, H €0 OTHO-
CHTENBLHOE 3HAUEHHE O:

Puc. 2. 3asucumocmu 4. om omuowenuii v/byu E- /E npu 3navenuax h. = 1 m (a),
h-=2m (6), h. =3m (8), h- =4 m (2), h- = 5 m (0), u d-, pasuwvix:
I-d:-=03m2-d.=0,6m 3—-d-=09m

Fig. 2. Dependencies vertical displacement A from the relationships v/bf and E. /E for the values of h- = 1 m
(a), h-=2m (b), h-=3 m (c), h. =4 m(d), h. = 5 m (f) and d., being equal: 1 —d.=0,3m; 2—d. = 0,6 m; 3
—d.=09m
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0= A -100% ,

AZ
rae A — BEpPTHKAIbHOE CMEIICHHE MPH OTCYTCTBHH
30H 3akpemiends (A. = 1,54 cm), A, — BepTHKaIbHOE
CMellleHHe NIPH 3aKPeTICHHH TPYHTOB OCHOBAHHS,

3aBHCHMOCTH BEIMYMH A. U A OT mapamMeTpoB
MOJIETTH MPHBEJEHBI Ha pHC. 3.

M3 npuBeneHHBIX rpaUKOB CIedyer, 4To
yMeHbliende aeopMalui OCHOBAHHS MPOUCXOLHT
HEeMHEeHO ¢ BO3pacTaHHeM o0beMa 3aKpeIuIaeMoi
yacTH TpyHTa. B uacTHOCTH, HaumOonbmui 3pdexT
HaOmonaercs mnpH  HaMOONbINEH OTHOCHTEIBHOMH
JKECTKOCTH 30HBI yKperuleHus £. /E=5 W pasMmepe
30HBI d- = 0,9 M.

3aBHCHMOCTH 0 OT IUIOLIAAHU IIPOAOJIBHOIO ceue-
HUsl 30H 3aKkperuienus S:= 2d.h. mpuBeNeHbl HA PUC.
4, U3 KOTOPBIX CIEIYeT, YTO MPHMEHEHHE 3aKperie-
Hust npu E. /E <2 gBnfeTcsi 9KOHOMHYECKH MeHee
BBITOJHBIM, TaK Kak B JHana3oHe 3HAYeHHH
S.=4...9M> u npu HaubGONLLIMX 3HAYCHHMAX Iapa-
METpoB h: U d. xpurtepuit J He npeswimaer 10%. B

Ayem g
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A, oM

Ka4yecTBEe KpHUTepHs JUIi OUEHKH 3(QQEeKTHBHOCTH
NpHHATA BeduuuHa o > 10%, Tak Kak NpHMEHEeHHe
METOAOB 3aKkperieHus npu o < 10% cuuTaercsa sKko-
HOMHYECKH HEBBITOJHBIM. D(QPEKTHBHOS NpHUMEHe-
HUe 3aKperieHns npu K. /E =3...5 taxxke orpaHuue-
HO AMana3oHaMd S-, HO NpH 9TOM OojblIeMy 3Hade-
Huto S. OyIyT COOTBETCTBOBATH MEHBIINE BEJIHYHHBI
napaMmeTpoB . u d-.

PauumonaneHeIil AMana3oH OTHOCUTENIBHOH KecT-
KOCTH cocTtasiser E./E =3...5, Tak Kak B dTOM JiHa-
nazoHe 6 > 15% npu ykazaHHBIX BbIIIE AMANa3’oHax
napameTpoB /., d. 1 OTCYTCTBYIOT TEXHOJIOTHYECKHE
po0IeMBI 10 JOCTHKEHHIO TpeOyeMbIX mapaMeTpoR.

Bropoii stan o0paborku pesynbratoB  ObuI
HampaBlIeH Ha OLEHKY H3MEHEHHA HampsKeHHOTrO
COCTOSIHUS 3aKPEIIAeMOro IPYHTOBOIO OCHOBAHHA U
30H 3aKkperuicHus. [lonyueHbl pacueTHBIC 3aBHCHMO-
CTH BEpPTUKAIbHBIX O: U FOPU3OHTAIBLHBIX Oy HaIps-
KEHHH OT KOOPAMHATHI MOAETH Z BAOIb OCH CHMMET-
pun QyHIaMeHTa, IPUBEICHHbBIE HA PUC. S.
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Puc. 3. 3agucumocmu ompuyamenbHuix npupawjenuii epmuxaibisix cmeujernuii A om h. npu d. = 0,3 m (a),
d.=0,6m(6),d.=0,9nm (c) uomnowenuu E./E, pagiom:
I-E/E=1;2-E,/E=2;3-FE,/E=3;4—-E./E=4;,5-E,/E=5
Fig. 3. Negative increments vertical displacements A from the h- at d- = 0,3 m (a),
d.=0,6m (b), d. = 0,9 m (c) and relationships E./E, is: 1 —E./E=1; 2—-E./E=2;
3-E,/E=3;4-E./E=4,5-E,/E=3
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Puc. 4. 3asucumocmu 6 om npoodoavhoit naowaou 3o saxpenienus S: npu omuowenuu E./E, pasnom: 1 — E-
/JE=2;2-E./JE=3;3-E./E=4;4—-E./E=5
Fig. 4. Dependencies increments relative displacements d from the longitudinal area of consolidation zones
S- at relationship E./E, is: | —E./E=2;2-E./JE=3;3-E./E=4,4—-E./E=5

Pe3ynbTartel MOAENHPOBAHHS IOKA3bIBAIOT, 4TO
HMEIOT MECTO CIIEAYIOIIME XapaKTEPHbIC H3MEHCHMs
HAMpsKeHHOTO  COCTOSIHMSL MaccuBa: oOpa3zoBaHHe
JIOKaJbHBIX 30H MOBBILMICHBIX HANPSKEHHI 1101 Omop-
HOHM IUIOIIA/bIO 30H 3aKpeIuieHus; o0pa3oBaHHE 30H
pacripefieieHHss HANpsUKeHHs, MMEIOIIMX JTHHEHHBIH
XapakTep; KOHLUEHTPAlLHs TOPU30HTAILHBIX U BEpPTH-
KaJdbHBIX (B HEKOTOPBIX CIy4asX) HampsKeHHH MOx
[0/I01IBOH (PyHIaMEHTa.

AHanu3 rpaUKOB O:(z) MOKa3bIBAET, YTO BEITH-
YHHA O: YMEHBIIACTCS MPOTOPIHOHAIBHO MPOIOITh-
HOH Iulomany S: ¥ OTHOCHTENbHOH kecTkocTu E. /E
30H 3akpemienusa (puc. 5). Ilpu 3tom MMEOT MecTo
TPH BO3MOXKHBIX CITy4yast H3MECHCHHS O

®  [pH PaclOJIOKEHUH 30H 3aKPENIEHHs, HMe-
IOIIMX Majlble pa3Mepel M HHU3KHE  (HU3MKO-
MEXaHWYECKHE CBOHCTBA, HA 3HAYMTEILHOM YyJame-
HUH JIpYr OT Apyra (pHc. 5, @) IPOUCXOIHUT BO3pacTa-
HUE HANpLKEHWH Op, CBA3AHHOE C YMEHBIIEHHEM
MIOIIAJN PACIpeieleHus! O: 3a CUET BIMSHUS IPaHUIL
B BHJIE 30H 3aKpeTICHNS;

®  [pH PaclHOJOKEHUH 30H 3aKpEIICHUs, HMe-
IOL[MX ONTHMAIbHBIC MapamMeTphl, W PACCTOSHHUU
MEX/y OCSIMM 30H 3aKpeIUleHus He MeHee 2d. (puc. 5,
6) MPOMCXOAHT YMEHBIIECHHE BEIHYHHBL O, ABJAIO-
Hieecsl CJIeACTBHEM Ilepelayd Harpys3ku or ¢yHia-
MEHTa Ha OONbIIYI0 TIYOMHY (30HBI 3aKperieHHs
HIparoT POk «aHalora» IPYHTOBBIX CBail) M mepe-
MELICHHH 30H 3aKpeljieHHss B TPYHTOBOM MacCHBE
OTHOCHTEJIBHO OCH KOHCTPYKLHMH; B JHana3oHe
z=4,5...11,0 M nabarogaeTcs H3MEHEHHE XapakTepa
rpa¢uka Ha TUHEIHbIL,

®  [pU PACHOJIOKCHHH 30H 3aKPEILUICHHH, HMe-
IOILIUX 3HAYUTENBHBIE T€OMETPHUYECKHE MapaMeTpEl, ¢
MaKCHMaJlbHBIM TMPHOIMKEHHEM APYT K ApYry (puc.
5, 6) NPOHCXOAUT YMEHbLIEHHE BEIMYHHbBI O, TAKKe
CBSA3aHHOE C HAJTMYMEM «aHAIO0ra» IPYHTOBLIX CBail M
nepeMeleHusIMi 30H; B auanaszone z=45...11,0 m

HabroaeTcs cTabuin3anns BeINYHHBI O-.

Ananu3 rpaguKoB 0:(z) HOKa3bIBAaET, YTO B JHa-
nazoHax z=3,0...4,5M CyLIECTBEHHBIX W3MEHEHHUI
BEIMYHHb O, HE HAOMIOJAIOTCA, a B JHANa3oHe
z=11,0...21,0 M u3MeHeHHS O MOTYT OBITH 00Y-
CJIOBJIEHBl TOTPEHIHOCTBIO pacyeTa, CBA3AHHOH cC
YKPYITHEHHOH CeTKOH KOHEYHBIX JIEMEHTOB H OTpa-
HUYEHHBIM KOJIMYECTBOM H30IMHUIL.

Hanuuue oTpunaTenbHbIX 3HAYEHUIl O; B quana-
3one z =4,5...11,0 M npH pasnUYHBIX 3HAYCHHUAX d: U
h. cBHIETENBbCTBYET O AedopMalusax 30H 3aKpervie-
HUsl B BepXHEH 001acTH, ABISIONIMXCS CIEACTBHEM
H3ruba ¥ nepeMenieHus THX 30H OTHOCHTEIBHO KOH-
cTpykund (yHaamenTta. BenwumHa OTpHUATEILHOrO
3HAYEHHS Oy 3aBUCHUT OT Je()OPMAIIMOHHBIX CBOICTB
30H 3aKpEIUICHHS, PACCTOSHHS MEXKAY HUMM, H JI0-
CTHTaeT MHKOBBIX 3HAYCHHH TPH MaKCHMAIbHOM
NpuOIMKeHMH 30H 3aKperieHus apyr K apyry. B
HIDKHEl yacTH 30H 3akperuieHHs Habmopaercss 00-
JIaCTh KOHIEHTPAIMH OTPHUATEIBHBIX 3HAYCHUH O,
pa3Mep KOTOpo# He mpeBbimaer 1,5 M M HE 3aBUCHT
OT h.. [IuKOBBIE rOPH30HTANIbHBEIE HANPSIKEHHS B 30-
HaX 3aKpeIUICHHs] CKOHIICHTPUPOBAHBI B BEpPXHEH 4a-
CTH, BBICOTA KOTOPOii He mpeBbimaet 1,5 M.

B rpaHunax 30H 3aKpelyicHHs paclpeelicHHe
BEPTUKAJIBHBIX O, (pUC. 6) M TOPU3OHTANBHBIX O,
(puc. 7) HampsKeHMM HPOMCXOOUT O JIHHEHHOMY
3aKoHY ¢ oOpa3zoBaHMeM oOnacTell KOHIEHTPAIMH B
30He KOHTaKTa ¢ HIKHEH MIOCKOCThI0 (yHIaMEHTa.
B 3aBHcHMOCTH OT JHaMeTpa 30H 3aKperjieHHs
HauOonee MPEeANOYTHTEILHBIMU ABIAIOTCS 30H IpPU
d-=03mu d-=0,6 m. IIpu d- = 0,9 M vabmomaercs
HEpaBHOMEPHOE  paClpesie/iecHHe  HampsOKeHHH B
MIOCKOCTH TOTIEPEYHOTO CEYEHHS, CBUACTENBCTBYIO-
iee 0 HATMYHH BO3MOKHOTO MPOAOIBHOTO cpe3a.

UHTerpanbHele NOKa3aTelH BePTHKAIBHBIX [, U
FOPU30HTANLHBIX [g, HanpskeHHii (puc. 8) npejcras-
JAI0T co00i Ocpe/lHEHHBIE 3HAYEHHS HANPSIKEHHH B
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I'paHHLAX 30H 3aKpEILICHHUA TJI€ Oz U Ozy,j — 3HAUCHUSA BCPTHKAJIbHBIX W TOPH30H-
E : o, S,- z o, S,. TaJIbHBIX HANPSKEHHH, COOTBETCTBYIOLIHE OTAEIbHOH
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Puc. 5. 3asucumocmu o. u 6, om koopounamol MoOeIU Z NPU PA3NUYHBIX 3HAYEHUAX Wupunbt d- u gvicomsl h:
30H 3akpennenus, d- = 0,3 m (a), d- = 0,6 m (6), d-= 0,9 m (8):
1 — oonopoouwiit maccus (h. = 0); 2 —h. = 3,0m; 3—h.=4,0m; 4 —h.=5,0m
Fig. 5. Dependences of the stress o. and oy from the model coordinates z for different values of the width d. and
height h. consolidation zones, d. = 0,3 m (a), d- = 0,6 m (b), d- = 0,9 m (c): 1 — homogeneous subgrade
(h-=0);2-h.=30m;3—h-=4,0m; 4—h-=3,0m
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Fig. 8. Dependence of the integral index of vertical L., (a) and horizontal /,, (b) stresses the longitudinal area S. of

zones strengthening with a diameter d., equal to:1 —d.=0,3m;2-d.=0,6 m;3-d.=09m

KPEIIAEMOr0 MACCHBA UX BEJIHUYHHA YMEHBLIAETCH 110
JIMHEHHOMY 3aKoHy (pHC. 9).

Takum o0Opa3oM, MPOU3BEJEHHBIH aHAMU3 TOKa-
3an Hed(hekTHBHOCTE 3aKperuienus npu d- = 0,3 M u
d-= 0,9 wu3-3a HaIM4YMA TMOBBIMIEHHBIX Aedopma-
uit. Ilo npuBenéHHOi 0a3ze MAHHBIX ONTHMAIbHBIM
JHMana3oHaM napameTpa d: 30H 3aKperuieHus SBIsSeTCs
d-=0,4-0,8m.

ITonyueHHble pe3ynbTaThl LEIECO00PA3HO HC-
MOJIL30BATh /Ui pa3pabOTKU MPAKTHYECKUX PEKOMEH-
JauMid OpU NPOEKTHPOBAHMM TOPHO-CTPOHTEILHBIX

padoT U NTUKBHIALNN aBapHHHBIX cOCTOSHHUHA. B wact-
HOCTH IIPU CTPOUTEILCTBE Ha OCHOBAHUAX, HMEIOIINX
OJIHOPOJTHOE CTPOEHHE, MOTYT OBITh YUTEHBI CIIEY-
IOIHE PEKOMEH/IAIHN:

e 30HBI YKpEIUIEHHA CIlefyeT pachoiaraTe c
MAaKCHMATbHBIM UCTIOIB30BAHHEM HX TUIOIIAMN MOTIC-
pE4YHOro Ce4YeHMs MO OTHOMICHWIO K IJIOMAaH Mo-
JIOLIBBI (DYH/1aMEHTa;

e 30HBI YKpEIUIEHHS CIeNyeT pacloiararh c
NpUOTHAKEHNEM K KPAaeBBIM TOYKAM MaKCHMallbHBIX
JABICHHIH O] MOAOLIBOMH (hYHIAMEHTA;
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Puc. 9. 3asucumocmo unmeepanonvix noxasanmens eepmuraivivix G-, (a) u copuzonmanvvix G, (6) deghop-
Mayuii om npooobHOL naowadu S: 301 3akpenieniis npu duamempe 304 d., pagHom:
1-d.-=03m2-d.=06m;3-d-=09m
Fig. 9. Dependence of the integral index of vertical G-, (a) and horizontal Gg, (b) deformations from the longi-
tudinal area S: of zones strengthening with a diameter d., equal to:
1-d-=03m;2-d-=06m;3-d-=09m
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®  PAcCTOsIHHE MEXY OCSIMH 30H 3aKperuleHns e HEe pPEKOMEHJIYETCS HCIIOJb30BaTh  30HbI
N0KHO ObITh He MeHee 2d- nng obecneueHus paB-  yKpeIUIeHMs ¢ napamerpamu A: <3,0M, d-<0,3 M,
HOMEPHOTO pacnpee/icHUs HapsHKeHUH 1 aedopma- d.->08mu E./E <3.
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Abstract

The urgency of the discussed issue. Extensive use of fixing soil bases of buildings and structures of mining
and general profile of the pipe-foot scientific substantiation of parameters fixing. Existing methods of determin-
ing a number of disadvantages, which may exclude research geomechanical second aspect of this problem.

The main aim of the study: To analyze the spatial and temporal changes in the stress-strain state of the
fixed ground array and secure areas on the example of strip foundation under symmetrical load on the basis of
integral criteria.

The methods used in the study: To create a database of the results in the form of contours of stresses,
strains and displacements used the method of computer simulation using software for geotechnical calculations
«Alterray. Analysis of the results included a statistical treatment.

The results: The dependences of the parameters of the stress-strain state and the displacement of the tech-
nological characteristics, physical and mechanical properties of soils and foundation consolidation zones. Qual-
itative and quantitative assessment of the impact of integral attachment to the geomechanical state of homoge-
neous soil bases structures.

Keywords: fixed ground foundation, stress-strain state, computer simulation, offset
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