9 324 55 3 40 e [ 5 UCE 5 B IR A A Vol. 32 No. 3
2021 4F 6 H The Chinese Journal of Geological Hazard and Control Jun., 2021

DOI: 10.16031/j.cnki.issn.1003-8035.2021.03-10
BT RESUEKXEKFEZMETENELEE

KA AR A]
(1. HEERAMRKRFERIAZEE, G B 710055; 2. REH A2 L 50T < 14
TEEBE, G B 710055)

8 2 AT A M DX B T R K S B 2 AN B A UL R, e K B TR A SR 1 0] A, 3 SO T S TR K 5 & Hb T I A L 3
M, LA )2 R 3 0 89 U0 00 B 1 o SR, I S o8 A K 7 ) AR e T T e 0 AR ST AR X 7R 220 B R0 A - 2 0 1 AR T Y
B4 T, 4R 45 Dupuit 20 2085 3850 1 K il 2k 05 B2, 0 LR 4 1k DA MoK it 46 B4 S B X AR X . 51 AE IE &R AL, X
T XA R o 2 PR AL BR KR 7 0N 7= A 4 AT A T 1 A IE [R5 RO - R i EE B 7 X AR 2 SRR
30 B3 HE Tl A [ BB S A 9 TR o, S 00 S 15 0 B A DT IR AR o R LU RROME S S0 3 AR 5 SR B TR S 4 M AL, 43 B R
WA . A B - 38 b, 0 REL o AR 6 g T R A 240 TR A P R O 5 AE 1S R R K A TEE T B P A YT R RS B T T ML
Bk, il 450 T 1) T ¥ K 0 1) 3% 4 Hb X370 ) AS ) B 8 A % b T OO R

KR B b X REBTRR K 5 M v TR 5 D0 EE BHL g 5 BRMR R L

FESES: P642.26 XEkPRERD: A XEHES: 1003-8035(2021)03-0076-08

Simplified calculation of settlement due to dewatering of
phreatic aquifer in loess area
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Abstract: Focusing on the uneven settlement of surrounding buildings caused by deep foundation pit dewatering in loess area,
this study analyzed the mechanism of ground settlement induced by foundation pit dewatering, deduced the simplified
calculation formula of ground settlement caused by dewatering based on the layer-wise summation method and shear
displacement method. First, the equation of the cone of depression was derived from Dupuit formula by ignoring group well
effect and lateral displacement. The soil around the pit was divided into a drained zone and a saturated zone by the precipitation
curve. Then introduce modification factor, and the effective stress increment caused by the reduction of pore water pressure in
different loess layers was corrected. Finally, the constraint function of lateral friction located in soil-pile interface towards soil
settlement was considered. The settlement at different distances from the dewatering well was calculated respectively, the actual
settlement was the sum of the both. Instance calculates was performed based on an engineering example of foundation pit
dewatering by finite element software Abaqus, and comparative analysis was carried out between numerical results and
measured field data. The research results show that the position where the constraint effect of lateral friction became most
significant was at the interface of soil and pile; the accuracy of settlement calculation in this paper was much higher than that of
the normative method in the range of 1.5 times of precipitation depth, which can better predicted the ground settlement at

different distances around the foundation pit in loess region during dewatering. The study could provide reference for

KB : 2020-06-26; f&ITHEA: 2020-08-03
EHEWE: ERARPAILSTH (51408463 ); BeviE 2 A T LRI H (17JK0424)
F—1EE: IKPI(1963-), B, Wt &%, FENF LR TEES 5SS H M. E-mail: hu.tm@163.com


https://doi.org/10.16031/j.cnki.issn.1003-8035.2021.03-10
https://doi.org/10.16031/j.cnki.issn.1003-8035.2021.03-10

2021 4¢

WHCH , 45 B R RS0 K X K75 & i T R A R AL 5815 S 77 -

calculating ground subsidence in similar phreatic aquifers.

Keywords: loess area; dewatering of foundation pit; settlement of the ground; lateral friction; numerical simulation
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Table 1 Physical and mechanical parameters of soil formation
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