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ONPEJEJEHUE XAPAKTEPUCTHK C)KUMAEMOCTH
I'PYHTOB MO PE3YJbTATAM U3MEPEHMIA
JE®OPMAILINIT B OCHOBAHUSAX
®YHJIAMEHTHBIX IJIUT

Txamnu A.IL.

Opnecckasi rocyJapCTBEHHAS aKaJIeMHUsI CTPOUTEIBCTBA U APXUTEKTYPHI
r. Onecca, Ykpauna

AHOTAILISA: Jlns BU3HAYCHHS OCTaTOYHUX JedopMariii HeoOXiaHI XapakTe-
PUCTUKY YIITFHIOBAHUX TPYHTIB. Y CTaTTi MPUBECHA METOJMKA BU3HAUCHHS
XapaKTePUCTHK VINITbHEHHS 3a HACHIJKAMH CIOCTEPEKEeHb 3a MOIIAPOBUMH
MEPEMINICHHSIMH TPYHTIB B OCHOBI (DYHJIAMEHTHHX IUTUT 0araToIOBEPXOBUX
OyziBeb.

AHHOTAILMA: [ns omnpenencHuss OCTaTOYHBIX JeopMamuii HEOOXOIUMBI
XApaKTEPUCTUKU YIUIOTHAEMBIX IPYHTOB. B craThe mnpuBegeHa MeETOAMKA
onpeieNieHns XapaKTePUCTUK YIUIOTHEHHUS MO pe3ysibTaTaM HaOIIOJeHUN 3a
MOCTIOWHBIMH TTEPEMEIICHASIMH TPYHTOB B OCHOBaHWM (DYHIaMEHTHBIX ILTUT
MHOT'O3TaKHBIX 3JIaHUH.

ABSTRACT: In order to determine the permanent deformations it is necessary
to have the characteristics of compacted soils. The method of characteristic
determining of compacting according to the results of the observations of the
layered earthmoving in the sub foundations of multistory building sis described
in the article.

KJTIOUOBI CJIOBA: the permanent deformation, soil compacting, module,
elastics oil settlement, dry unit weight.
IMOCTAHOBKA ITPOBJIEMBbI

OmnpenerieHue OCTATOYHBIX Jie)OpMaIMid TPOU3BOJUTCS C HCIOJbB30-
BaHUEM CIIEAYIOIIUX XapaKTEPUCTUK: CTPYKTYPHON MPOYHOCTHU Pstr; MIOTHOCTH
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CKelleTa TPYHTa pd,; OTHOCHTENIBHOW Je(OpMalyui yIUIOTHEHUS &, , MOIYJS
yIioTHeHus £, 1 K03 UIHEeHTa IOIepevHOro pacimperus v. MeToauka ux
OTIpENICNICHUsST OCHOBAaHA Ha pE3yJbTaTaX W3MEPEeHHH MOCIONHBIX TIepemMe-
IIEHUH TPYHTOB B OCHOBAHWSX OIBITHBIX (hyHIaMeHTOB. [IpuBeneHa mertoauka
U pe3yabTaThl UX ONPEICNICHUS 0 U3MEPCHUAM IMOCIONHBIX MEPEMEIICHUI B
OCHOBaHUX (YHIAMEHTHBIX TLTHT.

HccnemoBanust HapacTaus JeopMaimii TPyHTOB B OCHOBAaHHSAX
BO3BOJMMBIX 3aHUH U coopykeHui Hayatel B 1933 r., JI.E. IlonbmuHbM U
P.A. Tokapem, mpu cTpouTenbcTBe TOCTHHHUIBI MockBa [1]. Ha ocHoBanum
pesynbraroB uccienoBanuii K.E.EropoB mpumien kK BBIBOLY O TOM, YTO «...
OdanvbHeliuiee uzyueHue noCIoUHbIX Oedhopmayuti OCHOBAHUSA DOIHCHO NOOMBED-
oums Mo, 4mo 0CAOKU COOPYHCEHUL NPOUCXOOAM 2NAGHBIM 00PA3OM 3a cyem
CHCAMUSL 2DYHMO8, JIeHCAUUX HENOCPeOCmEeHHO no0 Gynoamenmamuy [2].

Jnst onpesienieHns TIIyOUHBI 30HBI JiepopMaIiy HCTIOIB30BaHbI Pe3yIlb-
TaThl W3MEPEHUH IOCIOWHBIX MepeMEIeHH T'PYHTOBBIX Mapok. B cratbe
NpUBECHA METOJVKA W Pe3yNbTaThl OMpPEHETCHUS XapaKTePUCTHK CXKMMa-
E€MOCTH CIIOSI JIECCOBOH CyIIeCH, 3aJieTarolleii B OCHOBaHWH (PyHIAMEHTHOM
IUTUTHL, TI0 pe3yjibTaTaM HM3MEPeHUH IOCIOMHBIX MEePEeMEIICHU MarHUTHBIX
TPYHTOBBIX MapoK.

Ilens paboThl — MO pe3yabTaTaM M3MEPEHHIA TOCIONHBIX MepeMEICHUH
IPYHTOB, B OCHOBaHHMU (PYHIAMEHTHOH IUTUTHI ONPEICIUTh HX XapakTe-
PHUCTHKH CKUMAEMOCTH.

PE3YJIbTATBI HCCJEJIOBAHUAM

B OI'ACA BmepBble HayaTa OICHKA NE(POPMATHBHBIX CBOWCTB JIECCO-
BBIX BOJIOHACBHIIICHHBIX TPYHTOB IO PE3yJbTaTaM M3MEPEHUH WX TOCIOHHBIX
nepememienuii [3]. IlpuBeneHsl pe3ynapTaTbl ONPEAEICHHUS XapaKTEPUCTUK
CXKMMaeMOoCTu ciiost jeccoBoil cynecu (MI'D-3) 3aneraromieil Huxe ypoBHS
MOJ3EMHBIX BOJ, B OCHOBaHWH (PYHIAMEHTHBIX IDIMT 16 — TH STaKHOTO
KHPIUYHOTO JIoMa. XapaKTEPUCTHUKHU OIMPENIEICHBI 10 Pe3yJibTaTaM U3MEepEeHUI
ocaZoKk (YHAaMEHTHOW IUTUTHI U TPYHTOBBIX MAapOK, OIyOIMKOBAaHHBIX B
pabore [4]. Ha puc.1 (a, 6, B) IpUBEICHBI KOJOHKA T'€OJIOTHYECKOTO pa3pesa,
CXEeMa YCTaHOBKH T'PYHTOBBIX MapOK, SMIOPHI TOCIONHBIX MEePEeMENICHUN MPH
cpenHeM aaBiieHnU 1o mozomBe muTel 131 u 279 klla. JlaBnenne 131 xIla
MIPUHATO IOCJIE OKOHYAHUS NepepbiBa B MPOLIECCE CTPOUTENBCTBA, a 279 klla
IIOCJIE Cayuu IoMa B SKCIUTyaTaluIo.

[TomyueHHble pe3ysabTaThl U3MEPEHUI MO3BOJISIOT MOJYUYUTh JOIOJIHU-
TeJNbHbIE XapaKTEePUCTHKH NpPOLECcCOB ymoTHeHUs. K XxapakrepucTukam,
ONPEACTAIOIINM CKUMAEMOCTh OTHOCATCS: CTPYKTYpPHas IPOYHOCTb Pstr
IUTIOTHOCTh CKEJeTa IPYHTA pd, com, OTHOCHTEIFHOE 3HAYEHHE YIpyToi aedop-
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MallMd &, , KOA(POHUIMEHT MOMEPEYHOTO PACIIUPEHHS V , OTHOCHTENbHAsS
nedopmalus yIjOTHEHHS €, ¥ MOAYJIb YIJIOTHEHHS IpyHTa E, .

CmpykmypHas npouHocms SBISETCS OJHOW W3 Ba)XKHEHIIMX XapakTe-
PHCTHK [Js OICHKH JAe(OpPMATHUBHBIX CBOWCTB TpyHTOB. Ee 3HaueHmeM
OTIPEIENACTCS BEIMUMHA HATPY3KHU IIPU KOTOPO#l B TPYHTaxX OCHOBaHHU (QyHIa-
MEHTOB HaOOAlOTCs MPEUMYIIECTBEHHO ympyrue nedopmarmu. HipkHs
TpaHMIA 30HBI OCTATOYHBIX AedopManuii HAXOAWUTCS Ha TIyOWHE, TAEe CyMMa
HANpsHKEHUH OT BHEIIHEH Harpy3kd M COOCTBEHHOTO Beca TpyHTa paBHa
CTPYKTYpHOU IIpoyHOCTH [5].
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Puc. 1. Passutre nedopmanuii B rpyHTax OCHOBAaHUS (hYHIAMEHTHOM TUTUTBI €
IJIOMIAJTBIO TIOJOMIBEI 645M2 B CIIOE JIECCOBOM cynecu (UI'2-3);

a) Te0JIOTHYECKOE CTPOCHUE YUacTKa CTPOUTEIHCTBA ¢ osokennem UID-3;
0) smopsl AeGopManrii ¢ 0CaaKoi BepXHEH U HWKHEH IMOJIOBUHBI CJIOS TTPH
nainennu 131 u 279 klla; B) 3HaUEHHUS OTHOCUTEILHBIX Ae(hopMaliii TPYHTOB
B MHTEpBaJax MEXIy MapKaMu; T') SIOPbI HAMPSDKEHUH 1Mo ri1yOuHe, B
IpyHTaX OCHOBaHUS MpH JaBieHUU 1o nogouse miutsl 131 u 279 «lla;

1) 3HaU€HUs IJIOTHOCTH CKEJIETa TPYHTa B PUPOJHOM COCTOSIHUM U
VIUIOTHEHHOTO TIPU JBYX CTYIICHSAX HATPY3KH; €) U3MCHEHNUE 3HAYCHUH MOIYJIS
VIUIOTHEHUS TI0 TITyOuHE

IInomnocme cxenema ecpyHma, SBISIETCSI XapaKTCPHCTHUKON OIpemems-
IOLE MAaKCUMajbHO BO3MOYKHOE YIUIOTHEHUE IpU JAaHHOM Harpyske Hu
coctosiHud TpyHTOB. [lo rpadukaM 3aBHCHMOCTH OTHOCHUTENBHBIX Hedop-
Maluil OT HampsDKEHWH, MOCTPOCHHBIM IO pe3yibTaTaM HaOMIOJCHUN 3a
MOCHOMHEIMU AeopManusIMH B OCHOBaHMSAX (PYHIAMEHTHBIX IUIUT OIpe-
JIeJIeHbl 3aBUCUMOCTH 3Hau€HUs TUIOTHOCTU CKEJNIeTa IPyHTa OT HANpsKEHUH,
Jutst citost sieccoBoit cymecu (UI'3-3) B BOMOHACKIIIIEHHOM COCTOSHHH.
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Puc. 2. I'pachuku 3aBHCUMOCTH K03((HUIIMEHTOB OTHOCUTEIBHOI edopmannn
(¢) B BepxHeii (B) u HiKkHe# (1) monosune UI'D-3 (rleccoBoii cymecu) u
TUIOTHOCTH CKeJeTa YITIOTHEHHOTO I'PYHTA (pd,com) OT HANPSDKEHUH 07 B
OCHOBaHHHM (YHIAaMCHTHBIX IUIUT, B TIpeJesiax JIECCOBOM CyNecH

3HaveHUs MJIOTHOCTH CKEJIeTa TPYHTa OMPE/IEICHBI TI0 3aBUCUMOCTH [3]:
En= 1 — Pd, ep. /pd,com, (1)

Hcnons3ys manHble TPadhUKOB ¢ = f (07) ONpeeseHbl 3HaYEH s [II0T-
HOCTH CKelleTa YIJIOTHEHHOTO T'PYHTa B BOJIOHACHIIIICHHOM COCTOSIHUH —TIO
3aBUCUMOCTH:

Pd,com, = Pd, cp. / (1 - 5.) (2)

Pesynprate! onpexnenenuit npueneHsl Ha puc. 2. [1o rpadukam MoxHO
OTIPENICTUTh 3HAUYEHHE TUTOTHOCTH CKENIETa YIUIOTHEHHOTO TPYHTA ISl KAXKIOTO
3HAYCHUS HArpy3Kd. Tak 1Mo pe3yiabTaTaM BBIIOJTHEHHBIX HCCICIOBAHUM IpPHU
JAaBJICHUM IO TIOJOMIBE IUIUTHI 16 ATAXKHOTO JXHJIOTO JOMa IO TPOCHEKTY
mapmana JKykoa B r. Ogpecce 279 klla 3HaueHue NIOTHOCTU CKeleTa
YIIOTHEHHOTO IPyHTA COCTABIISET OKOIO 1,6 2/cm’.

Ynpyeue oOegpopmayuu ompenmencHsl MO pe3yabTaTaM HCIBITAaHUN
ONBITHBIX (yHIaMEHTOB IIomanpio 1...10 M2 mpuBeneHHbIX B paborte [3].

329



AOGcouoTHas BeTHMYHHA YIPYrod AeopMalny YBETHIUBACTCS C YBEIHUCHUEM
JABIICHHS TIO MOJOIIBE (YHIAMEHTA, a OTHOCUTENBHAS BEIWYMHA OCTACTCS
OJIN3KOM K TIOCTOSIHHOMY 3HAUYEHWIO IS NAHHBIX TPYHTOB. OTHOCHTEIBHOE
3HaueHWE YIpPYyrol AeQopMamuy IJIsS JECCOBOW CYIECH IOJIyY€HO PaBHBIM
0,0028 [3]. Takum ob6pa3zom, i Cosi JeccoBoil cymecu 4,8 M BelHUYHHA
yOpyrou yactu ocagku S, = H, X &,= 480 % 0,0028 = 1,34 cm, 4TO COCTaBIIsIET
2,4% OT M3MEPEHHOTO 3HadeHHWs OOIIel Oocaaku ATOro CJOos pPaBHOH 56 cMm
(puc. 1, 6).

Ilonepeunoe pacwupenue epynma. B oCHOBaHMM IITaMIioB W (yHIa-
MEHTOB MAQJIOM IUIONIa BEIIMYMHA OCAJKH OT OCTATOYHBIX JedopMaruit
COCTOUT M3 JBYX COCTABJIAIOIINX: YILIOTHCHHS W MOIMEPEYHOrO PACIIMPEHUSL.
YacTh ocagku B pe3yibTaTe YIUIOTHEHHS Majo M3MEHSACTCS MPU yBEIMYCHUU
IUTOMIAN TIOJOMIBRI (yHmAaMeHTa. Ha puc. 3 mnpuBemeHbl 3aBUCHMOCTH
OTHOCHUTEJIbHOM Je(OpMAIlMK YIUIOTHCHUSI OT HANPSDKCHUS MPHUBEICHHBIC B
pabote [3]. I'paduiku MOCTPOCHBI O pe3yNbTaTaM HCCIeIOBaHUN AepopMannii
B OCHOBaHMSIX (yHIaMeHTOB Iuiomasio 0,5...1,0 M2 ® (YHIAMEHTHBIX TLTHT
JUTSL BEpXHEH MOJOBUHBI ¢J10s1 JeccoBoit cymecu (MI'D-3).
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Puc. 3. 3aBucUMOCTH 3HaYEHUH OTHOCUTEINILHBIX JIe(hOpMAaIid YIITIOTHCHHS
B IPyHTaxX OCHOBAHMSI MMOJ MITaMIaMu Tuiomaneo 0,5 u 1m? (©o)m
OTHOCHUTENBHBIX e(opMaluii o GyHIAMEHTHBIME [UIUTAMHU B BEpXHEH
MOJIOBHHE JieccoBol cynecu (o) (MI'3-3,B) B penenax KOTOPO MPOBEICHO
00JIBIIOE KOJIMIECTBO HUCIIBITAHUI ONBITHBIMU (PyHIAMEHTaMHU
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biuskoe coBnazieHne 3aBUCUMOCTEH CBUIETENBCTBYET O MIPAKTUYECKOM
OTCYTCTBHUH TONEPEYHOT0 PACIIMPEHHUSI B OCHOBAHUAX (PyHAaMEHTOB OOJBIION
riomaan. BTopeiM apryMeHTOM SIBISIETCS] pe3yabTaThl U3MEPEHUN MTOCIONHBIX
MepeMeIIeHH B OCHOBaHHMH (DYHJIaMEHTHOH IUIMTHI 8-MU STaXHOTO JoMa
ObiTa. ['pyHTOBBIMU MapKamH, yCTaHOBJICHHBIMH BOJM3HM TIpaHU (pyHIaMeH-
THOW TUTHTHI HE 3a()MKCHPOBAHbI JeOPMAIIAU TTONIEPEYHOTO pacIIupeHus [6].
[TosToMy oTHOCHTENBHBIE nedopManyy, 3aQHUKCHPOBAHHBIE B OCHOBAHUHU
(hyHIAMEHTHBIX IIUT OMPEAEISIOT BETUYMHY OCAllOK SBISIOIIMXCS CYMMOM
VIOPYTHX H OCTAaTOYHBIX JedopMarwii. B BBIIOJHEHHBIX HCCIECIOBAHIX
ocajika OT OIEPEYHOTO PaCIIUPEHNUS TPYHTA OTCYTCTBYET.

Omuocumenvuas Oegopmayus YNIOMHEHUS U MOOYIb VNJIOMHEHUS.
3HavyeHue OTHOCUTEIBbHOM AedopMmanuu mo pesynbraTaM U3MEpPeHHI MOCIIoi-
HBIX TIEPEMEIICHUI TPYHTOBBIX MapOK OIPEIEIIOTCS B MHTEPBAIAX TIIyOUHBI
Mexny HuMdA. Ha puc. 1, B mpuBeseHBl pe3ynbTaThl ONpEAeNeHHs] OTHOCH-
TeNbHBIX AedopManuii AN KaXIOrO YCIOBHOTO CIIOS, TIpU JAaBIEHUSX IO
nmomomBe 131 u 279 klla. B cpennem, 1t BepxHell MOTOBUHEI CIIOSI 3HAUCHUE
OTHOCHTENBHBIX AedopMmanuii Oobiie, 4eM Ul HIDKHEH. Benmmamaa Momrysist
VIUIOTHEHUSI OIpeeNaeTcsl OTHOUICHHEM HampshbKeHUusT Ha KO3 (UIIMEeHT
OTHOCHUTEIHHOTO YILUTOTHEHHUS 110 3aBUCUMOCTH [7]:

E,= Oy, /8:1, ( 3)

Ha puc. 4 npuBeneHsl rpadkd 3aBUCUMOCTH CPEIHHX 3HAYCHHUI
MOJYJIsl YIUIOTHEHHUS I BEpXHeH 1 HrbKHel monosuabl MT'2-3.

En Mlla
HID-3u 4%____4/1
3,0 N -
HIo - 36 L= =
2,0
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Puc. 4. I'padmky 3aBHCUMOCTH MOAYJISI YIUNTOTHEHHUS OT HAIPSDKEHUH
TI0 pe3yNbTaTaM MCCIIeI0BaHNs teopManiii B OCHOBaHHAX
(yHIITaMEHTHBIX TUTUT M ONBITHBIX (DYHIaMEHTOB

[ cpaBHEHMS TIPHBEACH TpadUK 3aBUCHMOCTH MOJIYINS YIUIOTHEHHS,

MOCTPOCHHOTO IO pPe3yiabTaTaM HCCICIOBaHUI aedopManuil B OCHOBAaHUU
OTIBITHBIX (DYHIAMEHTOB MPOBEICHHBIX B BEPXHEH TOJIOBHHE CIIOS.
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BbIBO/1bI

1. ITo pe3ynbraTam ocajok (yHIaMEHTHON IUIMTHI ¥ TPYHTOBBIX MapoK,
B IIpOIIecce YBEIMUYCHUS JABICHUN ONPENeNeHbl XapaKTePUCTHKH OCTaTOYHBIX
Jnedopmalui.

1.1. 3aBHCHUMOCTH TUIOTHOCTHU CKEJIETa TPYHTA OT HAMIPSDKEHUH.

1.2. OTHOCHUTENBbHAS JeOpMaIis YIUIOTHEHUS U MOAYJIb YINIOTHEHHUS.

2. Hcnonb3ys pe3ynbTaTbl ONpeAesieHHs OTHOCHTENbHOM YIpyrou
IedopMaIy B TOJNEBBIX HCHBITAHUSAX TPYHTOB ONBITHBIMU INTaMIIAMH, OIpe-
JIeJICHO 3HAYEHUE YIPYTOl OCaIKH.
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