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Influence and Optimization Analysis of Subway Tunnels Close to
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Abstract: To study the settlement characteristics of subway shield tunneling passing through settlement
sensitive areas in cities, a three-dimensional finite element model is established based on the example of
subway shield tunneling passing through gas stations. The settlement distribution curves of the ground
and oil tanks during the process of shield tunneling approaching gas stations are obtained. Furthermore,
by changing the position of oil tanks, the influence of tunnel excavation on oil tanks under different a-
rrangement modes is compared and analyzed. The results show that under the double-layer arrangement
of oil tanks, surface settlement increases with the excavation of the tunnel, and the maximum settlement
reaches 11. 48 mm after construction is completed, close to the left side of the tunnel. Under the dis-
turbance of tunnel construction, the maximum settlement of the oil tank reached 2. 85 mm. Compared to
the double-layer arrangement, the final settlement of oil tanks is reduced to 2. 68 mm in the single-layer
arrangement. The maximum settlement difference between the upper and lower sides of the oil tank has
been reduced by 38%, and the settlement change rate of the surface measurement points of the oil tank
has been reduced by 41% , significantly improving safety.
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Fig. 1 Relative position of shield tunnel and buildings
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Fig. 2 Finite element model
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Tab. 2 Physical parameters of stratum
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Tab. 3 Physical parameters of materials required

for construction
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Fig. 3 Settlement of building measurement points

PR I A2 3] 7 R i T 19 5 M 95 /0N 70 4t T 445 RO
PRI A5 3T M AR 4R 7E 1,21 mm AL, 5 SR TT Y
8% , TEATLRME T AR A A5 1 4 B it T X 4k
BAE , 52 BN/, FE it 145 95 P I o5 O R 1
29.90 mm; & 2.5, KT A T T4
Ak FERE T 25 I, DTFEIS 2 10. 52 mm; I 55 3 |
6 I B A7 2t T DX A Sy 2, FLUTRE AR Ak e 4
KRR 2t T 285 SR S AR RE L 3 9. 60 mm,

P3RBT AT 224 XLk R A e T4 R A
FUYDEI S B DTRE B 4EREAE 9. 80 ~ 10. 50 mm, T
FEPBIORREAERR | T4 R 0 — A HIE 2 N, R E e
TS .
3.1.2  Jiti T45 oS A TR oA A

Hb BN T 45 95 DT R DL IR 4, 132
TR AR T it T DX 38A W AR 52 < V7 R0 A, 78 ik
EIE TR A B R KE, RIHUikE s R E S
211,48 mm i T4 A& ERGSM LS, H
SEAT A St T DX, I R T3 R A b
DX 325 7 A /N TR A R ke, L A S o B A KR
0.5 mm , X} ESF) L K 3138 B A5 00 1] 2006

it T4 S NIk BT A B R BT
—ERREE U, I B N R4 i 5
BT e X UL E] T 10. 36 mm, AE 3(b) Hra]
DAFE HE 22 30T S SR M X B0 T 8 A k6 B A T K
N IE TP K- R RR BE Ul W S 7 it 145 R
JE TR B A 3550, A H BRI S O, AR
P e 1 TR A S S DO A s T (1, ASE4DL5 SR A 7
P LI, Bl T2 40, RS S g 5 n]
Wb AE it T R = A A B R T4 9. 93 mm Y

0.5 000
-0.7 000
-1.900
-3.100
-4.300
£ -5.500
% . -6.700
= -7.900
v -9.100
) -10.30
- -11.50
4 s
—— BRI
2t A o R S0 T
oL
£ 2
£
¥ 4r
B -3.49 mm
= o
ﬂ _10 .
12k -9.93 mm
-14 i 1 1 1 1
0 10 20 30 40
T T 3/d

P 5 Lk S h £k
Fig. 5 Measured settlement curve

SN ECHE AR L , BEADL B O, X 55 T et b
AT A2 ] ™ A B 5C, [) i S5 00 £ 2R



514

FUTHRAE MR 1T 2 T TR AU X i A fe A 85

B3 R R A 2 (2500 o B 22 ) S PR 2 —

3.2 HEETFESHT
TMFEN T 22 2R BE 8 (0 5, DA # J2 3R
AR 2 T 7 R B AR, T R it
T X R I S — R R RS, B
B B TE P I0 2E B R A T 4 S, LR 2,
3.2.1  JHIEDTIR b T i A rd AR AL A

THE NI i 2> 3% ) W% T8 e T A0 52 MR 7 AR TR o
e X IR AT AL TSR 40 A il R S T e B
it T BT A A ‘JRFR'I‘ERESL%/WM%
AT A 0 AT I A o R R
B 6(a) iR =4,

RGN 6 FR2s L MFER DIREREE Y 7 AL b
(R AT BTN, TR BT E K AE 2. 84 mm,, T
AT A 2R it T DX 38, 2 2k 0 4 0E it % S R £

LB B/ 2
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70
T T T T T T T T T T T T T L]
0.00 F | i o WHEO
% ! A RO
! : * Wﬁ@
-0.50 F
b
|
E-Loor TR, /ﬁ
; -
E-wo-: T \
e
IS ! .A‘%
200F ! il
L R
2500 ‘M
o0l EOMTHE | AKETHB
(a) — S ¥ BT TR B
BB/ A
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70
I < WAD
0007 -~ WAED
~ WEO
-0.50
*aA
§4om u}
z =
&-1 50 "ﬁ:“
S e
2,00} )
N,
250} “@&mmz
300l ZEAMTHB AR LT

(0) "5 SR R T A

P AR X B G, - LA e ) B 2 1 it T
T3 Vit T A B3 2 K ek 114 T9C 28 552 i 5 Ry B A
AT IMREAR LV B R 2 5 T T kAT BT
— BBt e TR 2 PR R T 5 e T E R 0T
FERRAEAE 2. 75 mm, W] LU H, JERG 4t T X
A —E R X AR 2
/\%{mﬁ&%w& e 1 2 WM EE T P A TR

Ko WMEEVIEIRBEMN 1.5 em FFEMIE 2
ﬁ‘i,%iﬁﬁ@Tﬁﬂéiﬁj‘i?m%%ﬁ%o PR THAY
BT 3. 49 mm!"Y | TR 7, R S
E A 22 , v e 5 T B - AR A 4 Bl He AR
P TE LN 2 5%
3.2.2  IMEEDTRE AR LA

B3R 43 M mT LA Y B T8 it T A 2k R X
A —E P ah, B T 45 55 0 FE /Y D0 LA
BORTRE N T N S 3 A R A T 3

TR B/ 35
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70
T T T T T T T T T T T T T LI
0.00 |- | o WED
" | A WA
050 F ) | mﬁC%
o :
§¢m- o
z % ‘
& 150r e : |
= o | :
22.00 - %ﬁahhkkp
250 | Phnn |
0 EGHTHER | HAWTHE
(b) =5 ¥Rl REW R DTS T
TR Bt/ 35
o 5 10 15 20 25 30 35 40 45 50 55 60 65 70
0.00 | 1 -Wﬁ®
i | o J=1®)
‘ i )=16)
0501 1|
Moo
§4om "F
$ 1507 A;
B "nA:
2.00} See !
daag, |
sl ZmmTHE PSR T

(d) =5 Seuh g RYTRES B

Pl 6 I E B D) R TR

Fig. 6 Settlement of measurement points of oil tank body
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