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Underpinning Technique Based on Cover-Cut Method for
Underground Passage Project at Shenyang Railway Station
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Abstract; The excavation process of the underground passage under the east station house at
Shenyang station was simulated by FEM. The land subsidence, deformation of retaining piles,
inner force of stand columns, and the deformation of underlying tunnel were analyzed. The results
show that underpinned plates can limit the horizontal displacement of retaining piles and the
upheaval of the pit bottom effectively, thus controlling the land subsidence. The upheaval of the
soil at the pit bottom caused by the excavation process leads to the increase of the axial force of
stand column, which may affect the stability of the support structure system. Moreover, the
excavation process has an obvious effect on horizontal and vertical displacement of underlying
tunnel, where one kind of convergent deformation happens in the tunnel in the form of °the
horizontal compression and the vertical stretch’. The impact of the cross constuction of foundation
pit on the ambient environment and structures cannot be ignored.
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2 BER

FERSA TRER R i, I PPA SRS Z 0 U
ol (BEABERE ) BT MR E 19 52 i S S 3P 45 )
5 J1HE , R ] MIDAS/GTS 4 57 = 4E 45 20
PR R, BT RS 80 m x 50 m x 55 m
(I > B x ) Jol Bl A PR AS g 56 28 R T 2 T JEE
IR = JPEAC VD) g AR SR PRI, AR SR
FATCRLALL s FTHMR 45 H BERE A | B4 25 b S 52
FER SRR, T A | [ 9 45 4 A B oo
UL, S5 AL B AR 49 S T G2 FROC AL, BN 3 B
AR A B i, HAR g b 2 R 2003k
[ (A% FEHUME T A v, 3 A dse AN T ) 3
A7 8 < S R P4 AR A 28 100 kN/m, A i i £+ 7 4
4800 ~ 1 500 kN, FLHep b 75 3K 4 4oy AT AE



276 RAAKXFFROAAAFR)

% 36 %

A rP iy 300t N T TR O If . YR A5 - 1 5 R A5 2
o C30. MRYEFEGTIHZ S 4 it T )%, 31
I8 =T 00 OIFHZEE — )2 L IF i eh
— I8 4% QI AE 5 TR LRI N A — 18 S0

OIHZZIIUR S . & L2 K45l 1%
RO 1A BT LA 2, T8 b B s B Y 5 B2
JERR R —2f | AE T IS 2 R o7

®1 IERXPEMNITESH

Table 1 Mechanical parameters of layered soil and retaining structures
R gm R e vt » NSRS oLt

i 3 7. 60 5.0 16 17.0 0.45

Ty iR+ 5 16. 60 30 16 19.2 0.32
Ay 20 28.20 3.5 29 18.4 0.30

AR 25 30. 40 2.0 35 20.5 0.25

BRED 2 84.70 5.1 33 18.7 0.28
g 1.50 3 x10* — — 25.0 0.20
AP LO(ER) 3x10° — — 25.0 0.20
PR 0.6(H*) 2x10° — — 78.0 0.30
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Fig. 2 Calculation model
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Table 2 Surface subsidence values
res UL/ mm
- 4 Hh SHI PR AR TR 3485 BE 1481 15 4
HE—T 0 -0.42 -2.11 -6.18 -8.45 -5.23 -9.56 -7.63 -3.22 -1.02
T T -0.80 -7.56 -6.34 -7.05 -2.03 -7.63 -8. 14 -7.42 -1.18
HIZ=T0 -1.65 -10.44 -8.23 -4.32 1.33 -9.55 -9.78 -12.42 -3.48
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Fig. 3 Surface subsidence plots
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Fig. 4 Comparison of simulated and measured
values of surface subsidence
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Fig. 5 Horizontal displacement simulated and measured
at retaining piles in step 3 of construction
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Fig. 7 Uplift at foundation bottom caused by excavation
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Fig. 8 Upright post axial force change caused
by excavation

T —  JEYUHEZ 5, R A AR 1) far 4805
B 25 ST ST, A A I8 R, SRR RN
AR/ %4 N ot N I 1 RR (E D33 A e U AR 9 e
/I, WA [ g B AR /0N, ST AR ATE 1 4l 7 D 887 kN
HEKE] 1234 kN, 3 3 2 i 4 (AR 0 1) 4o
WIS AEFTEL

T AR TS 5 Ak e 77 A 0 B, FE IS
A A [l R S A ) B RS LT ]
PAE A 00 BE R [l sk /0N 1y ) R 45
JIN RS ST AT AT [ R BEATR AR BT, G AE Ak [
SRR X PR 2, SEAEATE ] SR B AR /N, S AR )l
JIHERF 1324 kN, FE2E H RIS R i
R AR [ 55 RT3, BT LA 000 ST B g i AN

T = S T2 IR, K 7 ]
PAE Y, SR B K M ke s 0 e K, v i s e (3
AR/ BUET LTI BRI ) B, SEAEAEA

LIREEACH 3.5 m, R 5E 4 4b T (Bl 4 AR i
PN, FEHAROGE S A i A8 RS AT — s 1) B £ .
SEFERERYSH I 1234 KN K] 1584 kN, 222
JEHEGTHURE 1] 59 -5 FEHAO S AL LR 4 BR 7 ]
E¢

M9 A5 OBEE BT ITHZ , YUK 2 5%
T B g A ) R 5 1] Y R S {5 7K 1)
S (EDBOR AR . BRIE 5 7K F- 1] T 46 | ¢ 1l
PR BRI ALY . -5 SEMEAR LL , B4
fEH, TR A KB E D 7.2 (6.6) mm, IR
RESEEA S 1 (4.7) mm, K5 [ e KU (H N
4.6 (4.2) mm, (355 807 0 X 9 SEINED) 5
BEGTITZ I 5 | 6L ) 5 1 o 57 A% S (R ADL L
HZEAR BN T 10 mm—RGT R IEAL T4
TERZS AT MUK B B AL T 1 BR ] 25K i AR Y
e B

kTR
6| ——niEitEE
g 4| —REHEE
g2 —— AP S
& Of —a— Tlﬁ%l%iﬂﬂ{ﬁ
’ﬂ’-ll oY — TE%%B%?JHME
B, Eemswame
| SRR
TH— TH— TH=

B9 EREGIAESERETHE
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