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Deformation Characteristics and Mutual Influence Analysis of Excavation
of Super Large Deep Foundation Excavation Group

GUO Hongjun', XIANG Peng®, YANG Yinghui', LIU Weidong', WANG Wensheng®
(1. Bejjing Urban Construction Group Co., Lid., Bejing 100023, China; 2. Beijing Key Laboratory of
Urban Underground Space Engineering, University of Science and Technology Beijing, Betjing 100083, China)

Abstract; This paper took a transportation hub project in Beijing as its case study. Based on
hydrogeological conditions, construction conditions, excavation methods, and support schemes, on-site
monitoring was conducted to track the deformation of diaphragm walls, ground surface settlement, and
column deformation during the coordinated excavation of adjacent excavations. The data were analyzed to
investigate the deformation patterns of support structures in ultra-large deep foundation excavations during
coordinated excavation. Furthermore, PLAXIS 3D numerical simulations were conducted to analyze
foundation excavation deformation under various conditions, leading to the identification of the optimal
construction plan for controlling deformation. The results indicate that, due to the influence of excavation
in the adjacent foundation excavation, the maximum deep-level horizontal displacement at the central
measurement point of the retaining wall was 13mm, which was less than the 16mm recorded at the corner
measurement point adjacent to another foundation excavation, indicating a reduced “corner effect”.
Surface settlement behind the wall was closely related to the deformation of the retaining wall. Under the
influence of excavation in the adjacent foundation excavation, the displacement of the columns
perpendicular to the direction of the common diaphragm wall and in the east-west direction generally
decreases from east to west, with the maximum east-west difference being approximately 16mm, which
does not conform to the “corner effect”. Under conditions of coordinated excavation of two adjacent
excavation pits, the use of reverse-sequence excavation ( post-excavation ) effectively controlled
differential deformation of the columns, with east-west uneven settlement of only 0.015%¢. The use of

simultaneous excavation effectively controlled the maximum deformation of the retaining structure.
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Fig.1 Typical cross-section of foundation excavation
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Table 1 Strata distribution and key physical-mechanical parameters

Yumut/ 7<ul/

5 LEEK N L@/ ¢'/kPa  E™/kPa  EN/kPa  E"'/kPa Ky G /kPa Yo.7
(kNem™) (kN-.m™)
1 AT H+ 15. 50 19. 58 10.0 0 2.5 5.2 18.2 0.826 4 36.4 2x107*
2 bidpiE 19.03 19.53 23.6 15.72 11.6 11.6 40. 6 0.599 7 81.2 2x107
3 iy 15. 43 19.12 28.0 0 30.0 30.0 105.0 0.5305  210.0 2x107*
5 it 16. 98 20.26 28.0 0 50.0 50.0 175.0 0.5310  350.0 3x107*
6 M E + 19. 49 19. 49 28.0 58. 60 21.2 21.2 106. 0 0.5310  212.0 3x107*
7 ity 20. 40 20. 40 28.0 0 90. 0 90. 0 450.0 0.5310  540.0 3x107
8 A+ 19.72 19.72 14.0 51. 10 20. 6 20. 6 103.0 0.7580  124.0 3x107*
9 ity 20. 60 20. 60 28.0 0 110.0 110.0 550.0 0.5310  250.0 3x107
10 higpie 19.82 19. 82 18.7 91.80 28.8 28.8 144.0 0.6790  250.0 3x107*
11 i 20. 60 20. 60 20.0 0 200. 0 200. 0 600. 0 0.6580  250.0 3x107*
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Fig.2 Plan view and monitoring points layout of

foundation excavation
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Fig.3 Deep horizontal displacement curve of the

north retaining wall

HIP 3 ATAS, R8T 1 ARM Fl P S5 R K F 02 1
IS 5 B 2 A 2 ] HE 2 A 1 i AR AR
eV AT L W 0 0 8% 5% 8 T 1) e A S e - 408
UTIEHT 2 AN XA 21,72 00 5 52 B0 ) ST A MY
ERNRS , RPN 72571 5 Tt 85 330 2 P X 15§
(1 74,75 ) A AT R, 5 B 1) RE 870 9
Mt RS, 3z RN S S B 24 > 750
Tl iy 73 0 Ak T AL R A/ Y o 3P
r1X

S5t 1 AL F e ) AL 22 e R
AR, 5+ HESFL A 1) F 8O0 M AR 45 2R . R
MIXBR(Z1,72) 0955 Sh RS I I T AR SR 2 T 42
T B8 L A RS A R S EE A, SRR 2 AR
AP FXTHEST 1 AR A A T S 35 A 0 1] 2 5
(MRmIRIT 2 JrGAE ) %4 51 R It T
FHU 1 W R T, S BB A A K A T 10 R T
1 BIALRS s Forp 21 PRI P S A s A, 52 1 £
ROV LR BRG] AR BN T2 2 R 1 22
Ko PHONIX IR (74,75 ) A 65 AH 408 2 70 52 TR L 1

T ZFGTNE far 5| & 1) 3 o0 £ R 4, R
FHNFS ;25 K ABVEMIFE £, 52 < 3 RN " 5%
), AR, 37 8 b /I T A I T 1T AR R
A Z4 A5, HrER 73 0 s A7 T I 1) AR
PARE (BT 1 NERE ST 2 AhAR i) B S b ik
A T B INETE

TERS ) 434 1, 74 W s PR 2 KA A% i 26 26 1
H AR L R BRI < B Bl R AE, 3 #E O~ —10m K
=17~ =23m TREE X [A] B0 B TR B 3 1 K4
MAE-10~—17m K -23m VLR X [8] {37 5% & 2 e,
M T X, 6 B 28 1 X [H] 5 b 2 ok A+ (B
S99C2) WA S EEV) G o B B Rh 1 I8 )2 R 4 A i
(E )R JKFPE 0 R ECCk,) 080, S BURR K A R
BB BEH R T - 10~ — 17m 5 5200 2 1 155 Wi
DITE o 4 R 500, B T RS . SR T, X A bl
P S A A B AR B R A A At DX el g 2 A
XFF AR BETTRON X (Z1,72) , 3E5T 2 FF25]
AN E RN VL2775 Ve o X (S R O ]
SEUF AR R AL NI R i A |
T TR (A1 2 5 5 | 19 JRy 35 A X AR T 5 X6 P
FATBIXIRAY Z5 W e, 32 T MU ™ 2SR BRI, A 3%
e TSI 2 0 F B R T BRI T SR AY E
B,
2.2 RV

VEMCEE YT 42 2 R 1A i J5 10 b 2 W ) 450 40
HEAT AT, ol &5 D1~ D5 &2 D7~ D11 (96 843
MNE 4 PR, Rk — D ER5E I 451 A T 0 2
LI | S S R4 B 55, 21 ~ 75 28 ()40 X
N FR BRI 55 D1 ~ DS B Hs , 26 il 5% J5 e R A0 8% =
EnE 5 i,

[N
=]
1

[

B o %(5): Ty, .:'. .—-‘-‘ = DI
Bk £ Sp e T P - D2
® g 0"%" \.':'_"‘ = D3
Rw ol ’ o
ISP S W ““w,v e, D5
'™ 0+ O ooy AP P
-5k . P fuue ,
2021-07-01 2021-10-01 2022-01-01 2022-04-01
B EBE-A-H)
301 — - D7
B o 201 _ﬂ% e At | g
£ £ ey 2R g B
25 O St ' DIl
=5-10r
=
=7 20r

L L L
2021-10-01 2022-01-01 2022-04-01

I FRUCAE-A )
4 (LRSS 2%

Fig. 4 Displacement monitoring curves
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Fig.5 Ground surface displacement at the northern

section after excavation completion
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Fig.7 Coordinated deformation between soil and wall
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Fig.8 Spatial variation curve of the column
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Table 2 Mechanical parameters of retaining structure
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Fig.9 Computational model
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Fig.11 Total displacement of the foundation excavation base

slab and retaining wall after each construction stage
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Fig. 12 Vertical displacement of columns after

each construction stage
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Fig. 13 Maximum displacement of the base slab and

retaining wall after each construction stage
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