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Theoretical Calculation and Prediction of Settlement Caused by Foundation Pit Precipitation
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Abstract: To effectively grasp the deformation law of foundation pit settlement, based on the geological conditions of the foundation pit,
combined with the principle of effective stress, the layered comprehensive method is used to calculate the theoretical value of settlement
caused by foundation pit precipitation; Secondly, based on the on-site settlement monitoring data during the excavation construction
process, the accuracy of theoretical calculation values is supported by deformation prediction. The analysis results show that in the
theoretical calculation results of foundation pit settlement, the settlement theoretical calculation values are to varying degrees smaller than
the settlement monitoring values, and the settlement values have a continuous decreasing characteristic as the distance from the center of
the drainage well increases; In the research results of predicting foundation pit settlement, the average relative error of the predicted
results is between 2. 02% and 2. 09%, indicating that ILSO-RVM~-CT has strong predictive ability in predicting foundation pit settlement
deformation, and the prediction results show that the settlement deformation of foundation pit will continue to increase at a small rate,
indicating that the settlement deformation of foundation pit tends to be stable.
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Fig.1 Schematic diagram of the plane shape of the foundation pit

MRAEE PO, X HZ A i AR £
WEbJeky £ By LA, Hh, BRI
TR, e, RIS A DRNEA . Aik
(FEDT 10%), RFBATW EJRK, SEHEE N
1.3 m; ¥ybdeky 2 i, Ea, Mg ~, ]
AR, R IR, PRI R 4.2 m; B
FoNE KA, A, R~ R A R
(HEDT 5%), KTk, B—rh, FHE
JER 3.5 m; MITPEZEEE, WEE, %~ T,
WB~T2, B—VEidy, @R R T13.5 m, HRiE=E

IR AR, A IHR MY 22 28R 1,
£1 BEWEOUENFSY

Table 1 Physical and mechanical parameters of various strata
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Fig.2 Schematic diagram of settlement caused by foundation
pit dewatering
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Fig. 3 Schematic diagram of settlement caused by
groundwater precipitation
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Fig. 4 Schematic diagram of settlement caused by confined
water precipitation
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Fig.5 Comparison between measured and calculated settlement
values at four points
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Fig. 6 Comparison of settlement results around the drainage well in the foundation pit
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RVM Ay Fi 45

LSO-RVM Fy i 45

ILSO-RVM FY 51 2% ILSO-RVM~-CT F4 i 45

W00 40134 P, {H/mm

R, &/ mm E, {H/ % R, {H/mm E, {H/ % R, {H/mm E, {H/ % R, {H/mm E, {E/ %
33 46.93 45.43 3.21 45.80 2.41 45.77 2.49 45.97 2.05
34 48. 65 47.13 3.12 47.42 2.54 47.47 2.43 47.63 2.09
35 50. 03 48.54 2.97 48.78 2.49 48. 81 2.42 48.95 2.15
36 50.70 49.03 3.28 49. 40 2.56 49.54 2.28 49. 65 2.06
37 51.23 49.57 3.24 49.91 2.57 50. 03 2.34 50. 19 2.03

FIH ILSO-RVM-CT #5:3] C7. C18, C21 Al C23
WO S T 25 R Wk 4, YEE 4 AT, CT I E,
BIE N 2.08%, CI8 [ E, #IEH N 2.02%, C21 [ E,

PIE KN 2.09%, C23 1 E, H{H R 2.06%, Ui
ILSO—RVM—CT £ JEITIT R A v AN EL A 55 5 1) T
RS BE | T HLA 5 it 0000 e e

£x4 C7. C18, C2170 C23 MMl S HITMILE R
Table 4 Prediction results of monitoring points C7, C18, C2land C23

e 0 : o : s : 2 A - A
P, {E/mm R, {H./mm E, {H/ % P, {H/mm R, &/ mm E, &/ % P, {H./mm R, {H/mm E, {H/ % P, {8/ mm R, &/ mm E, &/ %
33 46.93 45.97 2.05 44. 46 43.54 2.06 45.25 44.31 2.07 45.08 44. 13 2.12
34 48. 65 47.63 2.09 45.45 44.55 1.99 46. 85 45. 88 2.08 46.09 45.16 2.01
35 50. 03 48.95 2.15 46.51 45.57 2.02 48. 16 47.15 2.11 47.16 46.21 2.02
36 50.70 49. 65 2. 06 47.87 46. 87 2.08 50. 13 49. 05 2.16 48.54 47.55 2.04
37 51.23 50. 19 2.03 49.71 48.73 1.97 52.48 51.41 2.03 50. 41 49.35 2.10
38 — 50. 59 — — 49.37 — — 51.79 — — 49.92 —
39 — 51.03 — — 49.92 — — 52.01 — — 50. 43 —
40 — 51. 41 — — 50. 43 — — 52.46 — — 50. 94 —
41 — 51.76 — — 50. 84 — — 53.11 — — 51.20 —
AL P 38 ~ 41 Wpy B 45 R gt it, B3 C7, (1) WKEEK, BUEREK D] K& H 22T LB

C18, C21 I C23 Wil i 7E b 4 H 0 T 3 Fo 0] 33k 2% 1
AR A 0.39, 0.53, 0.42 F10.46 mm/#, PEHI%E
LIRS J5 2id ox ik — 2538 I, (A3 s R 800,
I TRETMRE,

4 Zig

LSRR K 51 1 0 R B e T AR T F
5T, WEILIN L.

AN, LAor)2 SRl g i e i3 A R T A7
(), A, 5T AR R R Y
ANTUTRE WA, HLBE 5 B K I v FE B A 3
DURAR LR SR80/ NERAE

(2) ILSO-RVM-CT ZEFEGTITREASIE Fi Hh B
BRI TN EE Ty, 15t BEBTITRR AR Y J5 2238 2 2o/
HCRBOMAFE, DA TR,



106

WKL FIH]

38 %

. _ (5] 2B . BKTR IR B9 7 M0 2 R HO MK 3R 10 2 DT
Z % X W W [J] . T ERHE KR (FIRRRER) , 2023, 44
(1] RRBE, GRER, BB, % . BT 4 R S AN (1): 77-83, 9.

IERM RIStk (3] . ot (o [O) B, JOR, K, . 0 =T RIS Rk

SERR), 2023, 54 (5). 1851-1862. SRR FRDIFETUN [T] . Bk TR 54k, 2020, 40
(2] WhSCH, BEE, FE, S WM HLIK B K TR (5): 724-731.

55-59 64. B[] . AEALT RS BT, 2023, 44 (3): 770-776.
(3] WKW, bRk, B4R, 2. L IRIEEIFEAKE R I b [8] M4 . BEMREMAIEREM A AT (1] . WS

WIBE SRR R AL TS (1] . b %2 4 e PR R, RSN, 2022, 42 (4): 121-126, 137.

2022, 18 (4): 160-167. (9] FU, T 4RE . K - DX S B0 R A T % % B
(4] T, BOUR. MK R M VIR R Ms 1012 (3] RITREBEBLR, 2021, 38 (8): 91-96, 103.

iE [J] . BREEARS TR, 2022, 22 (2): 700-706.
@R IR DR D I DB DR D 7R DR DL DD D 9 DD

(L#% 99 1)
] N EARY I, HUIC B B A A % 1] 1 Yol 0] 114 3 38

TP HL

5 % x u

[1] XFRWI, REte, XIHR, 5. R TRSHT TRYE X
WasgmarEsl (1] 0 BRI, 2016, 49 (6): 1-24.

(2] TH, k&, &850, & . EYreidBITs K48 T k%
BRI Hr (1] . A 1%, 2019, 40 (S1): 415-
423.

(3] BREGWE, W3R . ST IuM-AR ARSI AL T B B
WM (1] . A Ji%E, 2009, 30 (5): 1425-1430.

(4] ¥E@Z, REFR . B TR EILG P 85 e vk
3R [J] . BOOHCR TR, 2014, 34 (5): 543-550.

[5] VEBRLT, IR, MRAR . KA A8 Db X I var 35 30 i 3 e vk 1
B [J] . KB TR, 2019 (3): 121-125.

(6] PMZ. B imiAl A B - A 5 7K 75 i 1 JE 3T 340 - e g

[7]

¢ [D] . M FEMIBHEREE, 2019.
PR, i 2 AR K R IR T A2 A8 58 15 Mok K XL R 7

[8]

[9]

[10]

[11]

[12]

[13]

Br [D] . ZRM . FRMBHE R, 2020.

TR, RKT, WO, & AR K R kR e
ST [C] /7 (TAREESR) 2016 4R ) 1. b0, (Tl
Y ZeaBdt, 2016; 574-579.

TEAE, KRB, LG, . BKRESFIZE AR
WIAFIT (1] . AT R2E2EM (ARBIE), 2016,
39 (6): 790-794.

2R, 2k, M@, & WG KA 2 RIESIK
FESN (1] . BH%¥HEARS TR, 2020, 20 (32);
13386-13393.

XU, JEEiME, TR SC. ImEEAER T 3B SRR ST 42 800
BAESHT (1] . R REFESEWM (ARBIM), 2016, 46
(4) . 853-859.

IV, AN, BRI, S HUERIESTIT S BRI K AR
TERHEWESE [J] . METHR, 2020, 49 (7). 41-44, 53
WL, BRI, RIZEH . A AR R K 5 B BTk o
b AR E R [J] . & L%, 2011, 32
(S2): 592-597, 603.



