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Analysis of time-varying evolution and environmental impact on combined deep
excavation support structures based on multi-source monitoring

WANG Ziqi' CAI Jihua' XU Jun®
(1. Faculty of Engineering, China University of Geosciences (Wuhan), Wuhan 430074, Hubei, China; 2. Hubei Institute of Urban Geo-
logical Engineering, Wuhan 430050, Hubei, China)

[ Abstract] Deep foundation pit projects near rivers are confronted with multiple challenges such as soft soil, high confined wa-
ter, and sensitive environments. Therefore, it is of great significance to study their deformation laws. Currently, the exploration of the
internal relationship and evolutionary laws between dynamic construction activities and foundation pit deformation responses is still in-
sufficient. Taking a deep foundation pit project near the Yangtze River in Wuhan as an example, this study conducts a time-varying
correlation analysis between construction nodes and multi-source monitoring data, including the horizontal displacements around and at
depth of the foundation pit, the axial forces of supports, and the surrounding settlements. The analysis results are verified by numerical
simulation methods. It is revealed that the dynamic construction process directly affects the magnitude and shape of foundation pit de-
formation by adjusting the equivalent stiffness of the supporting structure. The research results can provide a technical basis for the op-
timization of the supporting design of deep foundation pits near rivers and the dynamic early warning of construction risks.

[ Key words] deep foundation pit; multi-source monitoring; composite support structure; deformation control; time-varying evol-

ution; environmental impact
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Fig.1 Surrounding environment map of foundation pit
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Fig.2 Typical stratigraphic structure profile

2 Enigit
2.1 IREHEE

AT H BAT LU R — S22 W 3 2 5
25, K SCHL T S8 S A . FEDUMIBE 2 4+ )2, Bisy
SREEAIG; SEE LA E Z o 3, JieEtRe2E; TR S
K2 S KITIKIAAEAE A A TR R, IR T K
FAMMESE, EE R 2, R RMHSR R R
G iy S NS B o TNV S e R S a5
R TFAZ SRR, MR AL A A SR E , B4R S A
1 HZ 10 J 15 H B, 5t T 20055 s s
IRAE TR, FEHT 2 R A BRI AE A K 2T
22 HRIAFHX

LA UL B R R IS G BT R 5 R AT
HEER, FEYTHR s BeR 2 M A & 0 e, 402k
IR 4 25 (a) BlPAE+KE NS85 (b) P i+ 30
DX +RHE; (o) BRI 4 Pl +oK B = e
TR EFA 2R (d) BUERE
22,1 FEGTFMET R T HLEASHE 1 54

FEHTAMU Ry T B 3 8 SR T B S Lk,
BRI $1000@1300 mm K E ARG LA E+] 18
PR SEE  SCHE, SCPr ek anE 3 FiR .
222 FEHHLEE I B KT

FEYUAMUI R — BRI RS . itk
$1200@1500 mm ACHEAE, Fif 5 AF —XF— B &, AR
24.0 m, FJEHEHERE 3 m, B R Sl 50 X AR 2R H
K Ve B R A LG TR, o R EE 43 A
14,6 m, FLNBEE ¢609x16 mm JCEEME FHE, Rl
MEAE G 128 B+ A (58 S m, & 5.6 m) KB,
iR =G5 TR PRERINE S . K gt an
4 FiR o




TR a4 T UM TR UL & SC P S AR AL SRR i A 195

BuiH i 1 S 2 L
*E@Eé’m.zs,m‘
|ers

[ Ei]

JF$28.0 m

#850@600
S

1=28.0m

BE—fUET

1000@ 13005 FLIEEWE
MK L=18.00 m

B3 Bk EHEX SRS E
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support structure
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anchor cable support structure
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Fig. 7 Profile of foundation pit excavation zoning and
monitoring point layout
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Fig. 8 Construction node-monitoring response diagram
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Tab.1 Table of physico-mechanical parameters of strata
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Tab.2 Calculation table for equivalent stiffness
substitution of supporting piles
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Tab.3 Structural finite element parameters
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Fig. 10 Finite element support structure diagram
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Fig. 11 Deformation contour map of surrounding area
after foundation pit excavation to the bottom
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Fig. 12 Horizontal displacement of capping beam in
retaining pile + horizontal brace support system
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Fig. 14 Horizontal displacement of capping beam in
retaining pile + inclined brace support system
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