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B inscernepro-zeonoziunux ymosax, Axki Xapakmepusyromocs uepe-
0yBAHHAM HANAACMYBAHb OUCNEPCHUX (NUMLYBAMO-2IUHUCMUX) | 3Ue-
Menmosanux (8annakie) naacmie nopio, npusedeHi ymosu ix cymicroi
pobomu 3 NAUMHO-NANLOBUMY PyHOamenmamu 0na 6ydisens.
Bcmanosneno, wio 6 maxux ymosax Moxuee npooasyienHs 6antaxis,
0c0071UB0 KONU 8 X MoBuii € 8UPOOKU - «kamakombu». Hasoosmucs
yMmosu subopy dyHoamenmis, ujo 3abesnewyiomo HaodiliHy ix pobomy
3 SPyHMAamu 0CHOBU.

B pabome usnoxena memoouxa npoeKmuposaHusi cmpamezuu
MexXHUeCKotl IKCNTYAMAY UL CIPOUMENLHOIX KOHCIMPYKUULL U 30aHUL
6 yenom. Memoduka 6a3upyemcs Ha anocmepuopHoll ungopmayuu u
paccmampueaem mpu 6uda Meuiamenycmea 8 nPouecc IKCNayama-
yuy. Cmpamezust IKCNyamayuy 8vl0UPAEMCT N0 KPUMePUI0 MUHU-
MymMa PUHAHCOBLIX 3ampar.

The deformed area of a base of pile foundations of buildings, erected
in Odessa of 22-26 floors high, includes dispersible breeds (loams and
clays), limestones and clays of meiotic tier. Presence of limestones as
a hardpan hard layer in the deformed area of a base, causes forming
in it of the complicated tense state, in particular, the concentration of
tangent tensions. The problems of possible punching of limestone occur,
especially at weakening of it by its making. The terms of joint work of
soils of base and pile foundation are considered on the example of three
objects of building. For the exception of possibility of punching or cut of
layers of shell limestones-rocks by foundation of dwelling-house No 8

on the street an Mikhaylovskaya an additional loading on its roof was
limited within the framework of sizes at which tangent tensions in the
layer of limestones would not arrive the maximum.

Existing outputs falling within the area of the pyramid of punching,
were amplified by making in them the concrete diaphragms embedded
by device keys on both sides of the wall in the output. When selecting
a working version of an apartment house foundations on the street.
Novoberegovoy, 12a, to ensure the strength of the conditions for
punching an array of limestone was considered several options for the
device of the underground part of the building: one, two and three-level
parking with broadening grillage at different elevations of stop of bottom
of piles.

A variant was finally accepted with two-tier parking, and a grillage
is executed with cantilevers, by speakers to contoured on 1,5m from
the outward verges of building. For the exception of possibility of
cut of layer of limestones on areas, hyposthenic making, at building
of dwelling complex on a street Genoese with two-tier underground
parking a decision was accepted about making in these areas of
additional strengthening elements from the drilling injection piles
of strengthening. In the ground terms, which are carectirased by
alternations of stratifications of dust-clay soils and layer of limestones
whil making of tiled-pile foundations for buildings of enhanceable
floor it is necessary to take into account the possibility of punching of
limestones, especially at presence in their layer of weakenings as an
underground makings - «catacombs».
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BCTYII

Beenenne. CoBpeMeHHbIe XITble KOMITIEKChI, BO3BOJIMbIE
B Opecce, KaK MpaBMUIO, BKIIOYAIOT HECKOIBKO OTHENIbHBIX
3I0aHUIT BBICOTON 22....26 3TaXKeil, KOTOpble 0ODbeqHEHbI
OJJHO, [IByX WM TPeXyPOBHEBBIM IOJ3€MHBIM ITAPKMHIOM.
B aTuX ycnmoBMAX 3HAUMTENIbHO BO3PACTAIOT HArpy3KM Ha
ocHoBaHMe. PasBuTue ropoga mpoucCXomuT, B OCHOBHOM, 3a
CYeT OCBOEHMS TePPUTOPUII, KOTOpble paHee CUMTAINCh He
IIpUB/IeKATeIbHBIMU I/ CTpOUTeNbCTBA. Imomaaky xapak-
TEPU3YIOTCS CTIO>KHBIMIU F€OTEXHIYECKMMY YCIOBYAMMN: HajN-
411€ BbICOKOTO YPOBH: ITOJJ3€MHBIX BOJ], 3HAYUTETbHOI TO/ILI
CabBIX IPYHTOB, MTOJI3eMHBIX BBIPAOOTOK B TOJIIIE M3BECTHSI-
k0B 1 fip. K aToMy MO>XXHO [J06aBUTD PacIoIO>KeHue IJIOLIa-
IOK B YCTIOBUAX CTECHEHHBIX CYILECTBYIOILEN 3aCTPOIIKOIL.

[Inpoxo pacnpocTpaHEeHHBIMU peLIeHUAMN ISl BOCIIPU-
SATYUS HAaTPY30K OT 3JIaHNII SB/IIIOTCS CBaiiHbIe (PYHIAMEHTSI,
KOTOpBbIe IO3BOJAIOT 00eCIedNTh Iepefady HArpysoK Ha
6o7lee IUIOTHBIE TPYHTHI OCHOBaHUA. [leopmupyemasi 30Ha
OCHOBAHUS, PACIIONOXKeHHas HIDKE MOJOLIBBI CBail, HGopMu-
PYeTcs B JUCIEPCHBIX MOPOJaX (CYI/IMHKAX U ITINHAX), U3BECT-
HAKaX ¥ ITIMHAX MEOTHYECKOTO sApyca. Hanmdne nsBecTHAKOB
KaK CIIeMEHTVPOBAHHOTO J>KeCTKOTO c/osi B jedopMmupye-
MOIT 30He OCHOBaHUs, 00yc/laBnuBaeT GOpMIPOBAHIE B HEM
CJIO>KHOTO HAIIPsKEHHOTO COCTOSIHUA, B YACTHOCTHU, KOHIIEH-
TpaLMI0 KacaTeNbHBIX HAlpsDKeHuit. BosHMKaOT mpobiemMbl
BO3MOXKHOTO IIPOJIAB/IMBAHMUSA WU3BECTHSKA, OCOOEHHO IIpU
ocrmabeHn ero BHIPabOTKaMIL.

Lenu u 3a0auu. Metonpl pelleHns TaKuX 3afad B IpPak-
TUKe TeOTEXHNYECKOTO CTPOUTE/IbCTBA UCCIEN0BAIUCh PALOM
aBTOPOB [1-4], oHaKO BOIPOCHI HAKOTITIEHMSI OTIBITA IPOEKTH -
POBaHMs U YCTPOIICTBA PyHAAMEHTOB, 00eCIIeYNBAIONINX HAJ-
€XKHOCTb ¥IX COBMECTHOI PabOoThI
C OCHOBaHMeEM, a TaKXXe MOHU-

N3 HANpsDKEHHO-7Ie(OPMIPOBAHHOIO COCTOSIHUS TPYHTOB
OCHOBAaHMS C YYETOM Pe3y/IbTaTOB MOJIEBBIX U TaO0PaTOPHIX
MCCIeMOBAHMI X CBOVICTB.

PesynbraTbl mccnemoBanuil. Torja 1M3BeCTHAKOB IOH-
TUYECKOTO ApPyca MMeeT [I0BOJIIbHO CIO0XKHOE M M3MEHYMBOE
CTpO€HME, KaK B BEPTUKa/IbHOM HallpaB/IeH!, TaK U II0 TOPU-
30HTa/M. TOJIIY MOHTMYECKNX M3BECTHAKOB MOXKHO pasfe-
TUTD Ha 4eTbIpe c1os. IlepBblil - caMblil HYDKHMIL CTIO TIpen-
CTaB/IeH IJIMTYATBIM M3BECTHAKOM MOIIHOCTBHIO 0,2...2,50 M.
Bropoit cnoii mpeficTaB/ieH paBHOMEPHO CLIEMEHTHPOBAHHBIM
U3BECTHAKOM-PaKyIIEYHNKOM («IIUIbHBI» U3BECTHSK) MOII-
HOCTBIO 4,5...7,9 M. BpIpaboTKM pacrojaraoTcsi MMeH-
HO B IIpefiellax 3TOro cnodA. VIX pasmeppl M TycToTa 3aBU-
CAT OT KauecTBAa M3BECTHsKA. TpeTuil Cloil CIOXXeH CWUIb-
HO II€PEKPMCTATN30BAHHBIM N3BECTHAKOM-PaKyIIEYHNKOM.
YeTBepThlil - CaMblil BepXHMUII C/IOI Hambo/Iee 4acTo IIpef-
CTaBJIeH IJINTYAaTO-00/IOMOYHBIM M3BECTHIKOM C ITIVHMCTBIM
sanonHuTeTeM. O6Ias MOLIHOCTh TPETBETO M YEeTBEPTOTO
cnoes pasHa 5,0...5,6 M.

Ha nnomaske crpourtenbcTBa 1o yin. Muxaiinosckas, 8 B
KauecTBe (PYHIAMEHTOB IIPOEKTHPYeMBbIX 18...20-11 9TaXKHBIX
3aHMII TIPUHATBHL CBaliHble (PyHEAMeHThL. HibkHUe KOHIIBI
MIPU3MATUYECKUX CBall OCTAHOBJIEHBI B TsKETBIX CYITIMHKAX
U KPacHO-OypbIX [/IMHAX, 3a/IETAIOIINX HaJ| TOJILIEl M3BeCTHsI-
KOB, OCTTa0/ICHHBIX MTOJI3eMHBIMY BBIPAOOTKAMIL.

PaccmorpuM i mpuMmepa paboTy OCHOBAHUS SKUIOTO
moma Ne8. Cxema (yHIaMeHTa Ha MH)KEHEPHO-Te0IOTNYeCKOM
paspese U pacnpefie/nieHlie NOIOTHUTENIbHOTO NaB/I€HMs OT
YCTIOBHOTO (pyHAaMeHTa IO ITyOuHe IpuBeEfeHO Ha puc. 1.
Vcxops u3 mpeAnocbyIok paboThl CI0eB U3BECTHAKOB (CTIOU
9 1 91) Kak XeCTKOTO Tena, OblIa PacCMOTpeHa 3afiada BO3-
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Puc3. Pacnpe,ueHeHMe JOITIOTHUTEIbHOTO TaB/ICHVA B OCHOBAHNN JKM/IOTO JlOMa

1o y. Hoobeperosoit, 12a

MOJKHOTO MX IIPOfIaB/IMBaHMA OT [OIOTHUTENbHBIX HArpy-
30K. [I/1s1 MCK/TIOUeHNs TIPOJIaB/IMBAaHMs M/IU CPE3a STUX C/IOEB
TOIIO/IHUTE/IbHAS HAarpysKa Ha MX KPOBJ/IIO OTPaHMYMBaIach B
PaMKax BeMMYMH, IIPM KOTOPBIX KacaTe/bHble HaIllpsDKEHNUs
B TOJIIE M3BECTHAKOB He HOCTUTAIU Obl IIpefielbHbIX 3HA-
yeHuii. JJoIoMHUTeNIbHOE flaB/leHNe OTPaHM4YMBANOCh IyTeM
yBeIM4eHMs IUIOMIAIM POCTBEPKA U, COOTBETCTBEHHO, CBai-
Horo 1ojs1. OZHOBPeMeHHO C 9TUM IIOJOLIBA CBAITHOTO (yH-
IJaMeHTa pasMellaTach KaK MOXXHO BbIllle KPOBJIM M3BECT-
HAKOB, YTO 33 CYeT pacCeVBaHMA HANPsDKEHMA B MacClBe
IIMHUCTBIX TPYHTOB TAaKXKe€ CHIDKA/IO [IOTIOJTHUTEIbHOE JIaB-
JIeHMe Ha MX KpOBTIO. B pesymbraTe pacueToB OBUIO yCTa-
HOBJIEHO, YTO IIPU IPUHATOM B KadeCTBe pabodero BapuaH-
Ta yHJAMEHTOB KacaTe/IbHble HAIIPsDKEHMS B TOJIIIIE U3BECT-
HAKOB He OYIYT JOCTUTAThb IIpefie/IbHbIX 3HaueHuit (puc. 1).
I[Tpu atom paccMaTpuBanoch (GOPMUPOBAHUE B M3BECTHAKAX
IMMpaMMfbl IPOfiaBIMBaHMA IOf yIIaMu K Beptukam 30 u
45 rpanycoB. Bornee onacubimM okasancs yron 45°. Ilpu oueH-
Ke HaIpPsDKeHHO-IeOpMUPOBAHHOTO COCTOSIHUSA OCHOBAHMSA
B IIporpaMMHOM KoMiuiekce Plaxis 8.5, puc. 2, kacaTe/lbHble
HalpsDKEHUsA B MacCUBe M3BECTHAKOB TAaKXKe He JOCTUIAIN
HpefeNbHBIX 3HaueHWil. CylecTByIolI/e BBIPAOOTKY, MOIIa-
Jamollyie B 30HY IUpaMMIbl IPOJABIMBAHNUA, YCUINBAIUCh
IyTeM YCTPOICTBA B HUX OETOHHBIX Amadpary, 3afjelaHHbIX
B CTEHBI BBIPAOOTKM IIyTEM YCTPOIICTBA IIIIOHOK IO 0be MX
BEPTUKa/IbHbIE CTOPOHBL

PrcyHOK 2 IVBIICh Ha CTOP. 2 0OKII.

B T. Opecce 3ampoeKTUpPOBaH M3
3 OTHeNnbHBIX CeKIMil Imo 24 aTaxa ¢
IBYXYPOBHEBBIM IIOA3€MHBIM IapKUH-
TOM B 30HE CYILIECTBYIOUIEN 3acTpoii-
ku. Ilmomagka cTpomMTenbCTBa KOMII-
JIeKca XapaKTepU3YITCA CIOXHBIMU TeOTeXHUYeCKUMU
YCTIOBUAMH, YTO OOYC/IaBIMBAETCS HAINYMEM IOJI3eMHBIX
BBIPAaOOTOK B TOJIIe M3BECTHAKOB Ha IMybmHe 17..18 M.
/3 TeXHOJIOTMYECKUX YCIOBUII YCTPOVCTBa (PyHaMeH-
TOB U C LIeJIbI0 IOBBIIIEHNS HAIeKHOCTY pabOTbI OCHOBA-
HUA IPUHATO pelleH)e O BBIIOJHEHMM TaMIIOHVPOBaHMUSA
HDaHHBIX BBIPab60TOK. CIOCO6 TAaMIOHUPOBAHUA BBIOpAH
TpafguIMOHHBIN /1A Ofecchl - IMAPO3aMbIB IIeCUaHOI MTy/Ib-
IOl C MOCTeAYIOMUM NMOAOYIMBaHMeM KPOBIU BBIPAOOTOK
L[eMeHTHO-IIeCYaHbIM PaCTBOPOM.

B xadecTBe pabouero BapyaHTa IPUHAT CBAITHO-IIUTHBII
¢ynpament. CBan OypoHabUBHBIE U OYPOUHDBEKIVMOHHBIE
puamerpoMm 630 mM, mamHONM 11...12 M C OcTaHOBKON B
WI'D-7 - u3BecTHAKe-paKylleYHMKe, puc. 4. IIuTHbIL
MOHONMUTHBIN POCTBEPK NPUHAT ToNmMHoM 1,5 M. Ha yJacr-
KaX B Ipefie/lax IATHA 3JaHUsA, Ifie BBIPAOOTKU OTCYT-
CTBOBA/IN, IPUHATH OYpOHAOMBHBIE CBal, B MeCTax Halu-
4Msi BBIPAOOTOK - OYpOMHBEKIVIOHHBIE, M3TOTABINBaeMble
C JCIIONIb30BaHMEM IIPOXOJHOTO IIHeKa. VcmonbsoBaHue
OypOMHBEKIMOHHBIX CBall 06YCIIOB/ICHO TEM, YTO UX MOXKHO
ObUIO ycTpamBaTh 6e3 00CaiKM Ha y4acTKe BBIPAbOOTOK,
KOTOpbIe OBUIY 3aTAMIIOHMPOBAHBI IIECKOM.

I mMcknodeHns BO3MOXXHOCTM Cpe3a TOJNIIM M3BECT-
HAkoB (MIT3-6 m WI3-7) Ha ydyacTKax, OCIab/IEHHBIX
BBIpaOOTKaMM, NPUHATO pelleHue o0 YCTPOICTBE B 9TUX
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Piic 4. Cxema ycrpoiicTBa cBait: a — paboyasi CBasi BHe 30HbI BBIPAOOTKIL; 6 —
paboyasi cBast B 30He BHIPAGOTKIA; B — CBASs YCU/TEHISL

30HAaX [IONOJHMUTENbHBIX YCHUIMBAKOIIUX 3/1E€MEHTOB -
OypOMHBEKLIMOHHBIX CBall ycuneHus (puc. 4, B), KOTOpbIe
YCTpauBalNUCh KaK IOJ IATHOM CeKIuii, TaK M Ha OIIpe-
OeIeHHOM pacdyeTOM pacCTOSIHUM 3a IpefielaMi 3TOTO
mATHA. OYHKIUA yCUIMBAIOMNX OYPOMHDBEKIVOHHBIX CBail
- BOCHPUATUE PACTATUBAKOUUX YCUINIA, BO3HUKAIOUIUX
OT KacaTelbHBIX HANPsDKEHMIT IO YCIOBHBIM T'PaHUILAM
cpesa, 1 Mepefiada yCHINI Ha MacCUB TPYHTA BbIILE ¥ HIDKE
BBIPAOOTOK 3a CYET MX PabOTHI MO GOKOBOI MOBEPXHOCTH.
IIpu sTom pgnmHa 3amenkw, LIar, AMAMeTp U apMMUPOBaHUeE
CBall yCWIeHMs NPUHATHI U3 PAcyeTa, YTO PaBHOJENCTBYIO-
1I1as HOpMaJIbHBIX HAIIPSIKEHMII OT JOIOTHUTE/IbHBIX Harpy-
30K, INPUXONAIIMXCA Ha OIpefie/IeHHYI IUIOMIafb Y4acT-
Ka C BBIpabOTKaMM B IUIAHE, MTOTHOCTHIO BOCIPUHMMAETCS
CeYeHMAMM YCUIMBAIOMIMX CBail, pacloNIOKEHHbIX Ha JaH-
HOM y4acTKe. [IpyTuMM c10BaMu, 3TV ITapaMeTpbl OIpefieNs-
JINCD, MCXOJS U3 YCIOBUSL PAaBHOIIPOYHOCTU HEOCTa0/IeHHBIX
BBIpaOOTKaMyl HAKJIOHHBIX CEYEHMIT C/I0€B M3BECTHSIKA-
paKkylledHMKa M CeYeHMII YCWIMBAIOLIMX CBall IpU pacTs-
SKEHUI.

30Ha pacCTAaHOBKM YCM/IMBAIOIIMX CBall B IVIaHE OIIpefe-
JIANACh, UCXOMA Y3 MUHMMAIbHOTO ¥ MAaKCUMA/IbHOTO YITIa

CIHUCOK VICIHOJ/Ib30BAHHOI JINTEPATYPBI

HaKJIOHA IJIOCKOCTH CPe3a K BEPTUKA/IN, KOTOPbI€ IIPMHATHI
coorBeTcTBeHHO 30 m 45. Takum o6pasoM, y4acTKM ¢
BBIPAOOTKAMI MICK/TIOUEHBI 13 PAOOTHI MacCyBa U 3aMEHEHbI
Ha YCM/IMBAKOIIME CBalMl KAaK IIPU y4eTe HOPMAa/bHBIX, TaK
U KacaTeJbHBIX HanpspKeHuit. I[Ipy sToM ycumma or pabo-
YMX CBali Ha TPYHTBl OCHOBaHM:A M Ha YCU/IMBAIOLIME CBAu
[0 UX JIIMHE NEPEeJal0TCs PAaBHOMEPHO 3a CYET TPEHMA II0
60KOBBIM IIOBEPXHOCTAM cBait. [ToaTomy medopmarum rpyH-
TOB OCHOBaHMA, pabOuMX M YCHIMBAIOLIMX CBail Ha IIPO-
U3BOJIbHOI TyOMHE B IIpefe/laX pacCMAaTPUBAEMON TOIIN
PaBHBI MEXJy COOOIL.

BDbIBO/IbI:

B rpyHTOBBIX YC/IOBMAX, XapaKTepU3YOIIUXCs HaTNYIU -
€M 4YepeloBaHMIl HAIlJIACTOBAHUII IIbIIEBATO-IJIMHUCTBIX
TPYHTOB ¥ TOJIIY U3BECTHAKOB, IIPU YCTPOIICTBE I 37a-
HIUI IOBBILIEHHOJ 3TaXXHOCTU IUIMTHO-CBAHBIX (YyH-
IaMEHTOB HEOOXOAVMO YYMUTBIBATH BO3MOXHOCTb IIPO-
IaBIMBaHUs WU3BECTHSIKOB, OCOOEHHO IpPM HAIUYIUU B
UX TOJIe OCmabaeHuil B BUe IMOA3EMHBIX BBIPAOOTOK
— «KaTakoM6».
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PUCYHKU 0O CTATTI KJIMMEHKO €.B.
«HAYKOBI OCHOBW EKCMNJTYATALI BYAIBENDb TA CMOPY/ CTAPOI 3ABY10BU»

o —

Puc. 1. PyiiHyBaHHA BHYTPILLHIX LLErAHNX Puc. 2. 3Hoc 6yanHKy PycoBa B M. Ogeci. Puc. 3. TMOWKOgKEHHSA ONOP MOCTOBOIO
cTiH (Dipma «KpasH»). nepexopy (Xopsartis).

Puc. 4. PyiiHyBaHHA YacTHM dpacagy Puc.5. 3HOC KOHCTPYKLUin Puc. 6. PyiiHyBaHHA KOHCTPYKLIN
6yanHKy no Byn. leHepana BatyTiHa OAHOMOBEPXOBOr0 BYANHKY MO PrvbHoro pectopaHy B m. Ofeci.
B M. Opeci. ByJ1. YTbocoBa B M. Opeci.
PUCYHKIU K CTATbE PUCYHKU K CTATbE
MUWUTUHCKUIA B.M., BAPAHUK C.B. LWKOAA B.B., CEMYUHA M.B., LLKOJA A.B.
«FTEOTEXHUYECKOE OBOCHOBAHUE CTPOUTEJIbCTBA «AHAJIN3 SKCMIYATALIU XKUNbIX MATUSTAXKHbIX 3AAHUNA,
30AHUIA NOBBILWEHOWM 3TAXXHOCTU B r. OBECCE» BO3BEAEHHbIX HA MPOCAJOYHbIX FPYHTAX I. 3AMOPOXbf»

B 1-4-3Ta)KHble KMpNUYHble

W 5-3Ta)KHble 6N104Hble
5-3TaKHble KMpNnYHble

B 5-3Ta)KHble NaHe/ibHble

M 9-3Ta)KHble NaHeNbHble

9-3Ta*KHble Ku PNUYHbIE

9-3TaXHble 6/10Y4HbIE
12-3TaXKHble KMPNUYHble

13-18 aTa)kHble KMpnuyHble

Puc. 2. 3HayeH A BENMYNH KacaTeNlbHbIX HAaNPA»XKeHNN B OCHOBaHUY Puc. 1. PacnpepgeneHue xunoro ¢poHzaa r. 3anopoxbs B 3aBNUCMMO-
»Kunoro goma N28 xunoro komnnekca no yn. MuxainoBcKomn. CTW OT 3TAXXHOCTWN U MaTepuasna CTeH 34aHUN.



