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Size Effect of Deep Circular Working Shaft Excavation
for Rail Transit Construction

HAN Weijie', YANG Guofu’, CAO Chengyong’, LI Xinhai’
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2. Shenzhen Municipal Design and Research Institute Co., Ltd., Shenzhen, Guangdong 518029;
3. College of Civil and Transportation Engineering, Shenzhen University, Shenzhen, Guangdong 518060)

Abstract: To address issues related to the size effect of deep circular shaft excavation for rail transit, this study analyzes the
stress and deformation characteristics of a circular excavation enclosure structure using the foundation pit project of the Shenzhen-
Daya Bay Intercity circular working shaft as a case study. The load-structure method is employed to systematically examine these
characteristics under various diameter conditions. The study compares the calculation results from both a 3D spatial structure model
and a 2D elastic foundation beam model, discussing the impact of excavation size on the performance of the circular enclosure
structure. The findings reveal that the circular diaphragm wall behaves as a quasi-circular structure, generating a vertical bending
moment due to soil and water pressure, which indicates a multidirectional stress state. It is feasible to utilize a simplified 2D
equivalent model for designing a circular-foundation pit-retaining structure, as its calculation results are more conservative
than those of the 3D model. Furthermore, the spatial dimension significantly influences the performance of the circular enclosure
structure, with noticeable circumferential effects observed when the diameter of the deep circular working shaft is less than 30 m.
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Table 2 Subsection of underground diaphragm wall

SRR ARRE AR A/ AR
8 6 60 150

12 9 40 160
20 14 25.8 167
28 20 18 171
36 24 15 173
44 30 12 174
50 34 10.6 175

3 EESR
31 BIFLHMER

IR ELAR T AR 45 R R ARG A 3 o
e P4 T ORI B R 1 1 AR Y .

(a) D=8 m bYD=12m () D=20m

(d) D=28 m

(f) D=44 m

K3 RS =

Figure 3 Total displacement of circular diaphragm walls

(g) D=50m

URBAN RAPID RAIL TRANSIT 101



ETHIREIZE - 375 F6H 2024 F 12 A

BEARAE R B8 /mm
0 5 10 15 20 25
— D=8m
— D=12m
10r -~ D=20m
D=28 m
—— D=36m
- 20r —— D=44m
L;Tf — D=50m
sy L
5= 30
pio)
=
40t
50
60 -

K4 AR EARHLIE SRS A 1 AR
Figure 4 Radial displacement of diaphragm walls
with different diameters

Lt s
"1 sas07es002
o

1. 7703304002

“
X3

"1 1m0
3

2, 0241400002
0

(a)D=8'm (b) D=12m (¢) D=20m

(d) D=28 m

HiPd 3 R4 w0, Bt RS EAR K AN BEOK, H
AT AWK, FLE S ARtk
BT RENAA . AEMETT AT, MAETUEARE
/ND<12 m)itf, HERGASTE LU T, YR ETT 1A%
FIAZ AR/, FLGERGD; A A (AR T W] S/ T BB
AR s S HE R HARBRK(D =28 mitf, T AR
PAR AU P20 LA GARIEE N 34~50 m) D py g
SO 1Eg W BEAE /I St S sl 12 T PN O ) B K AR TR e
AEAESEDCIR Y, FLERS P A (AP BB AR
TEHEAR S
3.2 EHPEMAN

Bl 5 ML 6 25 T AN ELAR AR BRI B )
B R CHT IR Tv) 9 HIE B 8% [ ) RUAS i 25 R CHE R Il
HESIA ) AT Ol RS TAAY KN-m/m E7R
PERFE RS AR . B 7 45 TR AR AR i
TR LT [ 2 R o

(e) D=36 m (f) D=44 m (g) D=50m

5 AN[RIEAR IR R ) B R

Figure 5 Vertical bending moment of diaphragm walls with different diameters
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Figure 6 Circumferential bending moment of diaphragm walls with different diameters
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Figure 8 Two-dimensional elastic brace model
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Figure 10 Maximum displacement and bending moment of diaphragm walls versus diameters
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