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Pestome

Uenb uccnedoeaHusi. Owubku u Hemo4YHocmu rpu cocmasyieHuU Om4YemHbIX Mamepuarnos, o pe3ynbmamam
UH)XEHEPHbIX U3bICKaHUU, S6MSWUXCS HEOMBbEMIEMOU U 8aXXHOU 4Yacmbio MPOEKMHO-cMemHol AoKyMeHmauuu,
moeym npugsecmu K HeobpamumbiM nociedcmeusM U 3Ha4qumersibHO COKpamumb CPOK dKcrryamauuu 30aHull u
coopyxeHuti. OCHOBHOLU CrIOXXHOCMbIO MpuU UccriedosaHuu (hU3UKO-MEeXaHUHYECKUX c8olicme epyHma cmpoumesibHol
nnowadku sienssemcs onpedenieHue 2nybuHbl 8bipabomku. Omo cesi3aHO C meM, Ymo yeesnuyeHue pacyemmH ol
2/1ybuHbI pueooOUM K MOBbILEHUO CMOUMOCmU pabom, a ee CHUXeHUEe — K PUCKY 803HUKHO8EHUSI Hemo4YyHocmed u
owuboK npu npoekmuposaHuu ¢hyHOameHmos8 30aHull u coopyxeHul. B coomeemcmeuu c deldcmsyrouumu
HOpMamueHbiMU OOKyMeHmamu 8bipabomka npu nposedeHuUU UHXEHEPHO-2e0/102U4EeCKUX U3biCKaHUU OormKHa
6bimb Ha 1-2 mempa Huxe epaHuubl cxumaemol monuwu. [NpusedeHo ycrnosue, Ha OCHOB8aHUU KOMOPO20
onpedensemcsi yka3aHHasi epaHuuya. Paspabomka memoduku, rnoseosisrowleli onpedenames aiybuHy cxxumaemou
monwu Ha amarne npoeedeHuUsT UHXEHEPHbIX U3bIiCKaHUli ¢ 0ocmamo4yHOU moYHoCcmbto, npedcmasnsem
npakmu4yecKu 8axxHyro 3adady.

Memodsl1. Onpedesiue NpupoOHoe HanpsKeHue a,, o Kak rnpoussedeHue 2/lybuHbl 3anoxeHusi pyHOamerma d Ha

yderbHbIl 86C 2pyHmMa, 3aneaaruieco ebie nodowebl Yy, y4umbiéas, Ymo cpedHee OasreHue CMpemMumcs K
3Ha4YeHUK pacyemHoz20 CONPOMUBIIEHUSI epyHMa, MoKa3aHo, Ymo OCHOBHOE 8JIUSIHUE Ha napamempb Cxumaemol
monuwu, a coomeemcmeeHHO U Ha 3HayeHue 211ybuHbl 8bipabomku, okasbieaem ¢hU3UKO-MeXaHUHeCKoe CmpoeHue
2pyHma ocHogaHus.[lpu amom HanpsikeHusi, rnpedasaemble chyHOaMeHmMoM 30aHus Uil COOPYXKEHUST, OKasblgarom
KoceeHHoe go3delicmaue.

Pesynbmamsi. OripederieHbl MaKkcuMaribHble 3HadeHusi arybuHbl 8bipabomku npu  npoussodcmee UHXeHEPHO-
2e0/102U4ECKUX U3bICKaHUU Or1s riecka riomHo20 KpYrnHO20, cpedHel nomHOCmU U KpYrnHOCMU U MESIKO20 U Cyrecu.
3aknroyeHue. COenaH 8bi800 0 MoMm, 4mo npusedéHHasi Memoduka ro3eosnsem onpedesnsams 211ybuHy ebipabomku
npu npogedeHuuU UHXeHepPHO-2€e0/102UHECKUX U3bICKaHUU ¢ 00cmamo4YHOU MOYHOCMbIO.

Knrodeeble cnoea: UHXeHEPHbIe U3bICKaHUS;, CXuMaemasi mosuwa; aiybuHa ebipabomku; UHXeHepHO-2eos102u-
YeCcKoe cmpoeHue.

KoHepriukm unmepecos: Asmopbsi dekriapupyrom omcymcemeue SI8HbIX U NomeHyuanbHbIX KOHGIUKMOo8 uHmepe-
€08, c853aHHbIX € nybnukayuel Hacmoswel cmambu.
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Abstract

Purpose of research. Errors and inaccuracies in the preparation of deliverables based on the results of engineering
surveys which are an integral and important part of the design and estimate documentation, can lead to irreversible
consequences and significantly reduce the life of buildings and structures. The main difficulty in investigating soil
physical and mechanical properties at a construction site is to determine the depth of excavation. This is due to the
fact that an increase in the calculated depth leads to the increase in the cost of work, and its decrease leads to the
risk of inaccuracies and errors in the design of foundations of buildings and structures. In accordance with the current
regulatory documents, the excavation depth during soil investigation should be 1-2 meters below the boundary of the
compressible strata. The condition on the basis of which the specified boundary is determined is provided. The de-
velopment of a technique that allows determining the depth of the compressible strata at the stage of engineering
surveying with adequate accuracy is an important task from a practical standpoint.

Methods. Determining natural stress a,,, as the product of foundation depth d and the specific gravity of the soil

above the base vy, taking into account the fact that the average pressure tends to the value of the estimated re-
sistance of the soil, it is shown that physical-mechanical structure of the base soil exerts the main influence on the
parameters of the compressible strata, and correspondingly, to the excavation depth value. In this case, the stresses
transferred by the foundation of a building or structure have an indirect effect.

Results. The maximum values of the depth of excavation for engineering and geological surveying for tight coarse
sand, medium density and fineness sand, and fine sand and sandy loam are determined.

Conclusion. It is concluded that the given technique allows determining the depth of excavation during engineering
and geological surveying with an adequate accuracy.

Keywords: engineering surveying, compressible strata; excavation depth; engineering and geological structure.
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BBepgeHue

Marepuansl, coaepKamue pe3ynbTa-
Thl MH)KEHEPHBIX W3BICKAHUH, SBIAIOTCA
HEOTBHEMJIEMOM U BaXXHOM YaCTBIO IIPOEKT-
HO-CMETHOH JokymeHTaruu. OmuOku u
HETOYHOCTH, JOMYILIEHHbIE Ipu Jabopa-
TOPHOM HCCJIEIOBaHUU, MOTYT NPUBECTH K
HEOOPaTUMBIM MOCIIEICTBUSAM, 3HAUUTENb-
HO COKpaTHWB CPOK JKCIUTyaTallMy 3JaHUNA U
coopyxenuii' [1-19]. MmxeHepHble H3bI-
CKaHUsI IOJpa3yMeBaloT coOoi HcciienoBa-
HHUE (PU3UKO-MEXaHUYECKUX CBOMCTB IPyHTa
CTPOUTENIBHOM TUTOAAKU. B Xone anannsa
MOJTyYeHHBIX JaHHBIX Mepej MHKeHepaMu
MOSIBJISIETCST CIIOXHBIA BOIIPOC 00 ompee-
JICHUU TJIyOUHBI BBIPAOOTKU. DTO CBA3AHO
C TeM, YTO YBEJIMYEHHUE yKa3aHHOI ri1yOu-
Hbl MPUBOJIUT K TOBBIIICHUIO CTOMMOCTH
paboT, a ee CHM)KEHUE — K PUCKY BO3HHUK-
HOBEHHS HETOYHOCTEH M OIIMOOK IHpu
MPOEKTUPOBAaHUH (YHIAMEHTOB 3/aHUI U
COOPYKEHUM.

B coorBeTcTBUH C JEHCTBYIOIIMMU
HOP-MAaTHBHBIMHM JOKYMEHTaMH TyOMHa
BBIPAaOOTKH HpPHU MPOBEJCHUU HHXKEHEP-
HO-T€0JIOTHYECKUX HU3BICKaHUH JOJKHA
ObITh Ha 1-2 MeTpa HUXKE TIPAHUIIBI CXKU-
maemoil Tommu. C ydeToM TpeboBaHUI
CII 22.13330.2016 onpenennTs yKa3aHHYIO
ryOMHY MOKHO U3 PaBEHCTBA BEPTHKAIIb-
HOTO HANpsOHKEHHUS U TOJIOBUHBI MPUPOA-

HOro:

' Axmoctun O.E. 3aKOHOMEPHOCTH H3MEHUH-
BOCTH (PH3MKO-MEXaHUYECKUX CBOMCTB ITPOCAOYHBIX
IpyHTOB AHarckoro p-Ha KpacHomapckoro kpas:
aBTOoped. IMC. ... KaHJI.Ieol.-MUH.HayK. Exarepun-
Oypr, 2013.

a'pZO'SI(O_zg,O'{'Z'YII)a (1
r7ie p — CcpeaHee JaBleHUE O] MOAOIIBOM
ynmamenta; g,4 o — NPUPOJHOE HATIPSIKE-
HHE Ha YpOBHE JHA KOTJIOBAHA; Y ; — OCPEe-
HEHHOE 3HAYCHHWE YICNBHOTO Beca TPYHTa,
3aJIerarollero HIKe MOOMIBhI (yHAaMEHTa.

OcHOBHas CJIOKHOCTB MPHU OTpezesie-
HUUW TPAHMIIBI CKUMAEMOU TOJIIIIHA COCTOUT
B TOM, YTO B OOJIBIIIMHCTBE CITy4aeB JaH-
HbIE 0 (PU3UKO-MEXaHUYECKUX XapaKTEpH-
CTHKaX TPYHTOB CTPOMTEIHHOM IUIOIIAIKN
W3BECTHBI MPUOIM3UTEIHHO WM HE W3-
BECTHHI coBceM. [Ipu 3TOM pacuer riryou-
HBbI BBIPAOOTKH CBOJUTCS K OMPEICICHUIO
OCPEHEHHBIX TAHHBIX, PEJICTABICHHBIX B
TabIuIax JeHCTBYIOMIMX HOPMATHUBHBIX
JOKYMEHTOB.

CnenoBarenbHO, pa3paboTKa METOIH-
KM, TIO3BOJISIONIEH ONpeAesiaTh TIIYyOHHY
C)KMMaeMOHW TOJIIIM Ha JTare MPOBEACHUS
WHXCHEPHBIX HW3BICKAHUNA C JOCTAaTOYHOM
TOYHOCTBIO, TIPEACTABISICT NPAKTHUICCKH

BaXHYIO 3a71auy.

MaTepMan bl U METOAbI

OmpenenuB MPUPOAHOE HANPSIKEHUE
Ozg,0 KaK TIPOM3BEICHHE IJTyOMHBI 3all0-
*KeHus ¢yHaamMeHTa d Ha yJeNbHBIA BeC
IPYHTA, 3aJIETalOIIETO BHIIIE MTOJOIIBBI Y[;,
CUUTas Ha dTare MPEeABAPUTENBHOTO pac-
4yera Y = Yy, TNPEICTABUM BBIPAKEHUE
(1) B BUOE

op

—=0,5-(d+z). )

Y

VYuuteiBas, 4yTo Ui QyHIAMEHTa, 3a-

MMPOCKTUPOBAHHOTO C MUHHUMAJIBHBIM TpC-

OyeMBIM 3amacoM HeCyllel CIocoOHOCTH

M3Bectus KOro-3anagHoro rocygapcTBeHHoro yHusepcuTeta / Proceedings of the Southwest State University. 2020; 24(3): 79-87



82 Ctpoutenbcteo / Construction

10 BTOPOH TPYIIE MPEACTbHBIX COCTOS-
HUH, CpeAHee NaBJCHHE IO/ MOJIOIIBOM
CTPEMHUTCS K 3HAYEHUIO PACYETHOTO CO-
MPOTUBIICHUSI TPYHTa OCHOBAHUS, BbIpa-
*eHue (2) MOKHO TPEJACTaBUTh B CIIETY-
IOLIEM BHJIE:
a'R
—=0,5-(d+2). 3)
1l
[Ipn ompeneneHun TIIyOWHBI BBHIpa-

OOTKHM Ha dTare MpPOBEACHUS WHKEHEPHO-
T€0JIOTHYECKUX M3bICKaHUN TyOuHa (yH-
JaMeHTa d OoIpenensercd U3 KOHCTPYK-

THUBHBIX OCOOEHHOCTEW 3MaHUW U COOpY-

KEHUI U CE30HHOI'O MPOMEP3aHMsl IPYHTA.
OTHoOLIEHNE PAcUYETHOIO CONPOTHUBIICHHUS
TpyHTa K yAEIbHOMY Becy — crenuduye-
CKHI IIOKa3aTelb JUIsl Ka)XJ0ro CTPOHU-

TCJIIBHOTO y4aCTKa.

Pe3ynbTaTbl U X 06CyxaeHune

B cBs3u ¢ Tem, yto ko3ddunueHt o
UMEET CIOXHYI0 MaTeMaTU4eCKYIO 3aBH-
CHMOCTh OT TJIyOMHBI Z, OTCUHUTHIBAEMOM
OT ypOBHS TOJOIIBHI (pyHIAMEHTa, ypaB-
HeHue (3) ymoOHO pewmarb rpaduuecku

(puc. 1).

N
—

\

d"

"“*-—-q__’__._‘_*

)
2nyduHa cxuMaeMol moawu

Pwuc. 1. K onpegenenuio rnybuHbl CXrMMaemomn TonLwm

Fig. 1. To the determination of the depth of the compressible strata

W3 pasenctBa (3) BHIHO, 9TO MaKCH-
MaJIbHOE€ 3HAa4YeHHE TJIYyOMHBI BBIPAOOTKH,
HEOOXOAUMOW MNpHU BBHINOJTHEHUU HHXKE-
HEPHO-T'€0JIOTMYECKUX H3BICKAHUH, MPSIMO
MPONOPIMOHAIBHO OTHOUICHHUIO pPacyeT-
HOTO CONPOTHUBIICHUS TPYHTA K yIEIbHOMY
Becy. Ilpu sTom ykasaHHas riyOuHa He

3aBUCUT OT npeﬂaBaeMoﬁ Ha OCHOBAHHC

Harpy3KH.

R 0,5(d+z)

Y11 o

(4)

Jliist pewienust ypaBHeHus (4) mocTpoum
rpaguK 3aBUCHUMOCTH OTHOIIICHHUSI PacdeT-
HOTO COIPOTHUBJICHUSI TPYHTA K YACIBHOMY

R
Becy OT riyounsl z: — =f(z) (puc. 2).
Y
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‘R/b’ﬁ

50

T—

Puc. 2. 3aBUCUMOCTb OTHOLLEHUS PACHETHOTO CONPOTUBIIEHWS TPYHTA K YAETIbHOMY BECY OT rnyOuHbI

Fig. 2. Dependence of the ratio of the calculated soil resistance to the specific gravity on the depth

C yueTroM JEHCTBYIOIIMX HOPMaTHUB-

R
HBIX I[OKyMeHTOB OTHOILIICHUC — IJId IICEC-
Y11

Ka IUIOTHOTO KPYMHOro coctaBiser 37,
JUISL TIECKA CPENHEN IUIOTHOCTU U KPYITHO-
cTu — 25; nns menkoro — 17,65; nns cyme-
cu — 8,82.

CnenoBarenbHO, MaKCUMalbHOE 3Ha-
YyeHHe TITYOMHbI BEIPaOOTKHU MPU MPOU3BO-
CTBE HWH)KCHEPHO-TCOJIOTHYECKUX H3bICKa-
HUI COCTaBJISACT: VISl TIECKa MJIOTHOTO KPYII-
Horo (14,5 m+d), ns mecka cpenHel TIOT-
HocTH U KpynHOocTh —(14,1 M+d); mis memnko-
ro — (10,2 m+d); mst cymecu — (7,65 m+d).

BbiBogbl

[IpuBenéHnass MeToiMKa MO3BOJISAET OI-
penemnsTh rIyOMHY BBIPAOOTKH IPU IMPOBE-
JIEHUH WH)XEHEPHO-T€0JIOTMUYECKUX M3BICKa-
HHUH ¢ JOCTATOYHOM TOYHOCTHI. OCHOBHOE
BIMSIHHE Ha MapaMeTpbl C)KUMAEMOU TOJI-
1M, a COOTBETCTBEHHO U HAa 3HAUYEHHUE yKa-
3aHHOM TIIyOMHBI, OKa3bIBaeT (PU3UKO-MeE-
XaHUYECKOe CTPOCHHE IPYHTa OCHOBAHMA.
Hanpspkenus, npenaBaemble (QyHIaMeH-
TOM 3/IaHUSI WJIM COOPY)KEHUS, OKa3bIBAIOT

KOCBEHHOE BO31EHCTBHUE.
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