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Pestome

Lenb uccnedoeaHusi. B daHHOU cmambe npednazaemcsi paspabomka Hogol MemoduKku orpedesieHusi ocadku
00HOPOOHO20 OCHOBaHUs1 chyHOameHmMa Ha 6a3e memoda nocrIolHO20 CyMMUPOB8aHUS, M0380/ISIOUE20 COKpamumb
06BbEeM 8bIMNOMHAEMbIX 8bI4UCTIEHUU.

MemoOdbI. paHuuy cxumaemol Mo MOXHO onpedesiums 2paguyecku U3 ycriogusi paseHcmsa OOMosHU-
meribHbIX HanpsbkKeHUU rMosio8UHe rpupoOHbIX. 3Has 3HadyeHue enybuHbl cxxumMaeMol moswu, MOXHO orpedesnums
CYMMapHOe 3Ha4yeHue KOo3aghuuyueHmos, exo0Auux 8 U38eCmHyto ¢hopMmysy no pacyemy ocadku OCHO8aHUS
MemoOoM MocioliHo20 cymmuposaHus. Onpedesniue 3Ha4yeHue yKka3zaHHO20 KoaghgpuyueHma 8 crioe, pacriorioxXeHHOM
HerocpedcmeeHHO nod rnodoweol yHOameHma, egedem KoaghgpuyueHm K, ompaxarowuli domo ocadku 8
paccmampusaeMoMm crioe.

Pe3ynbmamel. [pumeHeHue pa3pabomaHHO20 KoaghgpuyueHma K, nosgonsem onpedenump 0cadKy OCHO8aHUS,
paccyumas dehopmayuu 00HO20 CII051 2pyHMa, pacrofioKeHHo20 HernocpedcmeeHHO nod nodoweoli pyHOameHma,
4Ymo 3HayumersibHO yrpouwjaem npoeKkmupogaHue nod3eMHbIX KOHCmMpyKyul. B kayecmee npumepa paccMompeH
¢yHOameHm, cpedHee OasnieHue rnod nodowesoli komopozo cocmasrnssem 1200 klla, enybuHa 3anoxeHusi d=2 m,
OCHoBaHuUe 00HOpoOdHoe ¢ mModyrem Oegbopmauyuu 20 Mla u ydenbHbIM 8ecom V=18KH/M3. BbinonHeH pacdem
ocadku cucmems! «30aHue-ocHogaHUe» MemoOOM MOCIOUHO20 CyMMUPOBaHUsl U pa3pabomarHbiM, npoussedeH
Kpumudeckuli aHanu3 pedynbmamos. [lpu pacyéme ocadku MemodoM rOC/I0UHO20 CyMMUPOBaHUS M0 U38€CMHbIM
gopmynam, npugedeHHbim 8 CI1 22.13330. 2016 «OcHogaHuUs1 30aHuli U COOPYIKEeHUU», MOJTyYeHO 3Ha4YeHUe ocadku
pasHoe 9 cm. llpu pacyeme Oeghopmauyuli ocHo8aHUsi Mo rnpedrioKeHHOU MemoduKke epaghuyecku ornpedesieHa
2paHuua cxxumaemoli monwu He=>5,7 m. 3HayeHue koaghgpuyueHma K, cocmasusio 0,203, ocadka — 9 cm.
3aknroyeHue. 3HaydeHusi ocadok, ornpedesieHHbIX coanacHo delicmeyrowum HopMamugHbiM OOKYMeHmam U o
pa3spabomaHHolU memoduke, cosrnadarom, 4ymo ro3eosiiem cdenamp 6bI800 O MOM, Ymo rnpedrazaembil Memod
obradaem docmamoy4yHoU cmerneHbto 00CMO8epPHOCMU U MOXem CyuecmeeHHO obriea4umb rpouecc onpedesieHust
Oegpopmayuli ocHosaHUsi 30aHuli U COOpYXKeHUU.

Knrodeenie cnoea: ocHosaHue; ocadka;, chyHOamMeHm; cxumaemasi mosua; Memod rocsioliHO20 CyMMUPOBaHUS.

KoHepriukm unmepecos: Asmopbsi dekriapupyrom omcymcemeue S8HbIX U NomeHyuanbHbIX KOHGIUKMOo8 uHmepe-
€08, c8s3aHHbIX € nybnukayuel Hacmoswel cmambu.
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Abstract

Purpose of reseach. This article proposes the development of a new methodology for determining the settlement of
a homogeneous foundation base on the basis of the layer-by-layer summation method, which reduces the amount of
calculations performed.

Methods. The boundary of the compressible stratum can be determined graphically from the condition that the
additional stresses are equal to half the natural stresses. Knowing the value of the depth of the compressible stratum,
we can determine the total value of the coefficients included in the well-known formula for calculating the settlement
of the base by the method of layer-by-layer summation. Having determined the value of the specified coefficient in
the layer located directly below the base of the foundation, we introduce the coefficient Ka, which reflects the
proportion of sediment in the layer under consideration.

Results. The application of the developed coefficient Ka allows determining the base settlement by calculating the
deformations of one soil layer located directly below the base of the foundation, which greatly simplifies the design of
underground structures. As an example, we consider a foundation, the average pressure under the sole of which is
1200 kPa, the laying depth d = 2 m, the base is homogeneous with a deformation modulus of 20 MPa and a specific
gravity of y = 18 kN / m3. The settlement of the building-basement system was calculated by the method of layer-by-
layer summation and the critical analysis of the results was performed. When calculating precipitation by the method
of layer-by-layer summation according to the known formulas given in SP 22.13330. 2016 “Foundations of buildings
and structures”, it was obtained a draft value of 9 cm. When calculating the base deformations according to the
proposed method, the boundary of the compressible thickness Hc = 5.7 m was graphically determined. The
coefficient value was 0.203, and the draft was 9 cm.

Conclusion. The settlement values determined in accordance with current regulatory documents and the developed
methodology are the same, which allows us to conclude that the proposed method has a sufficient degree of
reliability and can significantly facilitate the process of determining the deformations of the base of buildings and
structures.
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BBepgeHue

s obecnieuenust TpeboBanus dene-
panbHOro 3akoHa Ne384 «TexHuueckuit
periaMeHT o 0e30MacHOCTH 3/1aHuil U co-
OpYXEHUI» HeoOXOJUMO NPeAOTBPATUTH
neopMaluu  HEAONMYCTUMOW BEIWYHHBI
ocHoBaHMs 31aHus. CienoBaTenabHO, MPO-
eKTHUpOBaHHE (PyHIaMEHTOB IOJKHO OCY-
IIECTBIATHCS C YUETOM IpENeNIbHBIX Oca-
JIOK OCHOBaHUMU. B ¢Bs3u ¢ 3TMM BOIpoCy
MPOrHO3a 0CaJoK (YHIaMEHTOB Ha CXKH-
MaeMbIX OCHOBAHHSX, ONPEICNCHHIO HX
HEPaBHOMEPHOCTH M IMPOTEKaHHs BO Bpe-
MEHHM NpUIAETCs MEePBOCTEIIEHHOE 3Haye-
Hue [1, 2, 3-10].

Ha ceromssmHuii neHb CyHMIECTBYET
OO0JIBILIIOE YHCIIO CIOCOOOB OMpeAeTICHUS
COBMECTHBIX JAedopMaluii CUCTEMBI «3/1a-
HUe-OCHOBaHue». OHM OTIMYAKOTCS TOY-
HOCTBIO,  KOJMYECTBOM  YUUTBHIBAEMBIX
(bakTOpOB, NPUMEHSEMBIMU PACUETHBIMU
cXeMaMH, JONYLIECHUSMHU MpPU ONHUCAHUU
paGotsl rpynTa’ [3, 12-14].

B Hacrosmee Bpemst ocajgka OCHOBA-
Hus pynpamenra cormacuo CII 22.13330.
2016 «OcHOBaHMS 3AaAHUNA U COOPYKEHUIN»
OIpEeAEIIAETC METOAOM IOCIOHHOIO CyM-
MHUPOBAHUS C UCIOJIB30BAHUEM PAaCUeTHOU
CXEMBI B BUJIE JTUHEHHO-1e(OPMUPYEMOTO
MOJTYIIPOCTPAHCTBA 10 (popmyIie

! (Gzpi _Gzyi)'hi . Gzyihi
S = ’ ’ + (1
B12:] Ei B12:] Ee,i ( )
rne f — Oe3pa3MepHblid KOIPPUIUEHT,
paBHbiii 0,8;

' Axmoctir O.E. 3aKOHOMEPHOCTH H3MEHUHBOCTH
(PMBUKO-MEXaHUYECKHUX CBOWCTB IPOCAJOUHBIX TPYHTOB
Amnanckoro p-Ha KpacHomapckoro xpast: asToped.
JIHC. ... KaH]I. Teol.-MHH.HayK. ExatepunOypr, 2013.

O.; — CpelHee 3HAa4eHHEe BEPTHKallb-
HOTO HOPMAJIbHOTO HANpsOKCHHS (Iajiee —
BEPTHKAJILHOE HAIPSDKEHUE) OT BHEIIHEH
Harpy3kd B i-M CJIO€ TPyHTa 1O BEpPTHKa-
JIM, TIPOXOMSIICH Yepe3 IEHTP IOAOIIBBI
byHnamenTa;

h; — TommmHa i-ro cios TpyHTa, CM,
npunumaemast He 6osnee 0,4 mupuHbl GyH-
JTaMeHTa;

E,— wmomyns nedopmaru i-ro ciost
IPYHTA 1O BETBU IEPBUYHOTO HATPY)KCHHS;

C.,; — CpellHee 3Ha4EeHHEe BEPTHKallb-
HOI'O HAIIpsDKEHUS B I-M CJIO€ T'PYHTa IO
BEPTHKAJU, MMPOXOISIIEH uepe3 MEeHTP Io-
JOIIBBl (yHAAMEHTa, OT COOCTBEHHOIO
Beca BRIOPAHHOTO MPH OTPHIBKE KOTJIOBaHA
IPYyHTa;

E.;— monynp nmedopmanuu i-ro ciuos
IPYHTA 10 BETBH BTOPUYHOTO HArPYXKCHUS;

1 — 49HCJIO0 CIIOEB, HA KOTOphIe pa3ouTa
Co)KUMaeMasi TOJIIIA OCHOBAHHMSL.

CymHocTh MeTOAa MOCIOMHOTO CyM-
MHUPOBAHUS 3aKIIOYAeTCS B OIpPEICICHUU
0CaJIOK JIEMEHTAPHBIX CIIOEB OCHOBAHHS B
npeaenax CXXHMaeMoi TOJIIU OT JOIOJI-
HUTCIBHBIX BEPTUKAJIBHBIX HANPSHKCHUH
O.pi» BOSHUKAIOUINX OT HArpys3ok, mepena-
BacMbIX 37aHWsMH. JIJI1  HaxOXJICHUS
cpemHeil ocaaku Bcero GpyHaamMeHTa Heoo-
XOIMMO BBIJCITUTH PSJ BEPTHKAIBHBIX
MPHU3M, ONPEACTUTh HX OCAJAKy M HAWUTH
CPeIHIO apu(METHYECKYI0 W3 HalJIeH-
HBIX BENWYHMH. Takoil cmocod ompenerne-
HUS OCAJKH OKa3bIBACTCS YPE3BBIYAIHO
rpomo3kuM. CrenoBareiabHO, HEOOXOIH-
Ma pa3paboTKa HOBOTO YIPOLICHHOTO Me-

TOOda ONpPCACICHHUA OCaAKU OOHOPOIHOTO
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OCHOBaHMs (yHIAMEHTa Ha OCHOBE METO-
J1a TOCJIOWHOTO CYMMHUPOBAHUS, MO3BOJIS-
IOIETO COKPATHTh OOBEM BBITIOIHAEMBIX

BBLIYUCIICHUN.

MaTepMan bl U METOAbI

I'panuny c:xMMaeMoOM TOJIIHA MOKHO
OIIpeNeNUTh TpapUuecKu U3 yCIOBUS:
c,=050,. (2)

=]

C Y4€TOM 3HAYCHUSA BCPTHKAIBHBIX

o, W OPUPOIHBIX o, HANPSDHKEHUH BbI-

pakenue (2) MOKHO 3amucaTh B BUIC
oa-P=05y-(d+2z), 3)

rJe z — MIyOWHa OT MOJOLIBEI (yHIaMEH-
Ta; d — riyouHa KoTioBaHa. Pemurs ypas-

Henue (3) MmoxHO rpaduyecku (puc. 1).

Q
P

Hce

Z. M

Puc. 1. 'paduk pacnpegeneHns BepTukanbHbIX OZp U NPUPOAHBIX 0Zg HANPSKEHWUIA NO rnyouHe z

Fig. 1. Distribution graph of vertical ozp and natural ozg tensions over depth z

3Has 3HauYeHUE INIYOUHBI C)KUMAeMOMN

tonmu H., MOXHO ompeneiauTb cymmap-
HOE 3HaYeHHE KOAPPUIIEHTOB Za , BXO-

ASIIAX B U3BECTHYIO (POPMYITY TIO pacdeTy
OCaJK OCHOBAHHS METOJIOM IIOCIOMHOTO
cymmupoBanus (1). Onpenenus 3HaueHue
yKazaHHOro ko3¢dduuuenta «, B cloe
tonmuHon  h=0,4-b, pacmnoaoKeHHOro
HEMOCPEICTBEHHO 0] MOAOIIBOM (yHa-
MeHTa, BBeAeM Ko3dduuuent K, otpa-
KAIOIUK JIOTI0 OCaJKU B paccMarpHBae-
MOM CJIO€.

K 4)

— O(1
a z (X ’
rae o; — 3HadeHue kodpduimenTa o s
CJIOSl TPYHTA TOJIIIMHOW h, pacmosiokeH-
HOI'O0 HENOCPEACTBEHHO II0J IOJO0LIBOU

byHnamenTa.

Pe3ynbTaTbl U X 06CyXaeHune
C yuerom ¢opmynsl (4) BeIpakeHUE
U ompenenieHus: ocaaku ocHoBaHus (1)
MOXHO 3aIMCcaTh B BUAEC
0’4 ’ ba] (Gzp,i - Gzy,i) . (5)
K,E

S =
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B kauecTBe mpHuMepa paccMOTpPUM
dbyHIaMeHT, cpelHee MAaBJICHHE IMOA IO-
nomBoil kotoporo cocrasisier 1200 klla,
rnyouHa 3ajokeHuss d=2 M, OCHOBaHHE
oIHOpOAHOE ¢ Moxaynem naedopmarmu 20
MIIa u ynensHbIM BecoMm y=18kH/M’. BeI-
MOJTHUM pacueT OCaJKH CHCTEMBI «3aHue-
OCHOBAaHME» METOJIOM IOCIIOHOTO CyM-
MUPOBAHHUS U METOJIOM, IPEICTABICHHBIM
B HACTOSILEH CTaTbhe, CPAaBHUM MOJIy4EH-
Hble 3Ha4yeHus. [Ipu pacu€re meronom Imo-

CJIOMHOTO CYMMHMPOBAHHMS IO H3BECTHBIM

¢dopmynam (1), mnpuBemenusiM B CII
22.13330. 2016 «OcHoBaHUS 3OaHUU U
COOpPYKEHHI», MOITYYeHO 3HaueHUe ocaj-
KU paBHOE 9 CM.

IIpu pacyere ocaiaku OCHOBAHHUSA YII-
POIICHHBIM METOAOM TpadUUECKH OIpe-
JeNsieM TpaHHUIly CXKUMAaeMOil TOJIIU CO-
rnacHo ycioBusM (2) u (3): Ilo maHHBIM
rpaduxa H.=5,7 m (puc. 2.).

3nayenue koddpounuenta K, cocta-

Buiio 0,203, ocagka — 9 cwm.

1400
Oppr
Oyg,
«TTa 1200

1000 \
800

600 \

400
200 N
N —
0
0 2 4

8 10 12 14

Puc. 2. N'pachmyeckoe onpegeneHne rpaHnLbl CXMMaeMon TOSILLN

Fig. 2. Graphic definition of the boundary of the compressible stratum

BbiBogbl

[TockonbKy 3Ha4YeHHs] OCAIKH, OIpeE-
JEJIEHHBIE COIVIACHO AEHCTBYIOLIUM HOP-
MAaTHUBHBIM JJOKyMEHTaM H TI0 pa3palboTaH-

HOM METOJHMKE, COBIIAJAalOT, MOXKHO CJe-

JaTh BBIBOJ O TOM, UTO MPEJTaracMbIil Me-
TOJ 00JIalaeT TOCTATOYHOM CTCIEHBIO JI0-
CTOBEPHOCTH W MOXET CYIIECTBEHHO 00-
JETYUTH TIpoIlecC omnpeaeneHus: aedopma-

LMY OCHOBAHHUS 3/1aHUM U COOPYKEHUU.
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