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Uneven settlement analysis and foundation design of underground passages in soft soil
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(1.School of Civil Engineering, Fujian University of Technology, Fuzhou 350118, China;

2.No.3 Engineering Company, Second Engineering Bureau, China Railway Co. Lid., Chengdu 610000, China)

Abstract; An underground passage project was taken as an example. The entire underground passage was di-

vided into five sections based on different burial depths and the location of the settlement joints, and then nu-

merically simulated on the FLC3D platform. The uneven settlement between longitudinal sections of the entire

underground passage under different conditions/working condition combinations was studied. A basic design

optimization proposal was proposed to control the uneven settlement of the passages and reduce the possibility

of leakage during operation. On this basis, several reasonable suggestions are put forward for designing and

constructing a down—through underground passage on soft foundation.
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Tab.1 Segment parameters of the underground passage
T OKE MR OB MK

B4 YEETRAR
/m /m /m /% /m

B AW 30.8 40 750/ 43
W2 UMIYGE 308 45 695 0.7 42
WEE3 UMIYGE 308 45 560 22 35
R4 UBIYE 308 45 350 2.2 28
WEES UBIMGE 308 45 1.65 2.3 8
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Tab.2 Parameters of pile—soil interface

WA Az/ o/ ./ K/ ¢/ ./ K/
+Jz= m (N-m?)(°) MPa(N-m™"')(°) MPa

W 2~10 30 3 100 0 0 100
hgaek 10~30 10 35 300 0 0 300
i+ 100 25 300 0 0 300
fibBk+ 30~80 10 35 700 0 0 700
[y ki

s 2000 45 100 0 0 100
idrik=y
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Tab.3 Parameters of the lining structural unit

WHHE  Az/ e/ W/ K/ K,/
+)2 m (°) (°)  MPa MPa

Wt 0~2 30 30 200 1000
S 2~10 30 3 200 1000
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Fig.1 Numerical simulation of segment 1
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Fig.2 Settlement curve of the entire longitudinal
section of the passage ( stratification condition one)
WEt1 1B 2 B s 1B 4 1By s

PEKA3m bE42m bEK:35m PEK:28m BifbE
PR 10%

0

-5

-10

h/cm

-15
20
=25

=30

B3 EERETE LR L (R 2)
Fig.3 Settlement curve of the entire longitudinal
section of the passage ( stratification condition 2)
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Fig.4 Settlement curve of the entire longitudinal

section of the passage ( stratification condition 3)
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Fig.5 Settlement control effect of rigid piles and

flexible piles (segment 5, stratification condition 1)
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Fig.6 Settlement control effect of rigid piles and

flexible piles (segment 1, stratification condition 1)

322 HEAMHIRIHELEZRIMN

25 3 B S DIk HI ANl 7 PR B hE
FETH 0 YU A 5.1.2.2.1.2 em, T 2
UUREI 50 12.4 6.4 1.9 em, FHFEAET 2 T00 0
TURESY 310 10.3.,10.0.9.1 em, T 2 TR 51
4 19.3.17.9.15.0 em, AHLLHLJZ 550 1, 7RG
RPN Y GRE SR R RL W N = 1 i S0 T S E
TSR I S A4 P A 7 22 4T, BRI M A - TR B
SEEERAIN 1m BEV/N_ BRI UTIE 0.53 cm, i
FEMENE B AR RGN 1% BB/ 1RSS5 F T
F% 0.29 cm,

B R 1 1By 2 WEY 3 R 4 1B s
PEKA3m bk K42m b K:35m BEK:28m BidlbE
“ § e FHE10%
b e —
-10 \‘—\
E’ -15
=
20

B 7 RIS R T R SR
(TR 5 R &% 3)
Fig.7 Settlement control effect of rigid piles and

flexible piles (segment 5, stratification condition 3)
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Fig.8 Settlement control effect of rigid piles and

flexible piles (segment 1, stratification condition 3)
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