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Abstract

In order to solve the problems caused by improper design and construction, such as excessive
surface subsidence, upper road collapse and structure settlement. The tunnel three-dimensional
numerical model is setup by using MIDAS GTSNX software, through changing the clear distance
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between two tunnels to show the influence on surface subsidence. The results show that: when the
clear distance between the two tunnels is small, the surface settlement curve is “V”, and the max-
imum settlement is located in the middle of the two tunnels; when the clear distance between the
two tunnels is increasing, the shape of the surface settlement curve changes, gradually transform-
ing into a “W”, the maximum surface settlement value decreases with the increase of the clear dis-
tance, and is located above the first tunnel. The maximum settlement value decreases with the in-
crease of the clear distance, and it is located above the first tunnel, to ensure the safety of the
project, choose the working condition that the clear distance between the two tunnels is 15 m.
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Table 1. Supporting structure parameters
= 1 XIPEHSHE

Ep RS AR B (KN/m?) THFAEE i (KN/m?) K% 71 (kPa) FEEEFAC)
TSR 133056.8 0.17 24.62 0.68 46.93
HIHAS 23000000 0.2 22
ZRATH) 32500000 0.2 25
[ ingaad 23000000 0.2 22
frptiE A 28000000 0.2 23
Sk Sl 23000000 0.2 22
HF 210000000 0.3 785
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Table 2. Soil mechanical parameter

=2 T HhESK
Tz T2 +tE e

HE O OHEN FERE () HIEE 205 R A VI FLIR

N \
TR L8 JEEm)  (KN/mP) kLt (kN/m®)  (kPa) HEH  (m/d) 54
12 L 3 6630 0.3 19.71 5 6 043  174E-07 0.67
-5 ®WAL 4 34500 0.2 19.61 0.5 25 0.25  0.00058 0.5
MY
9-2 ﬁ’?fgﬁ’l 8 93085 0.17 23.63 0.58 45.6 0.2 0000463 0.42
1
MY
9-3 E'j’x;fif’; 55 138000  0.17 24.03 1.07 37.3 02  162E06 05
174
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Figure 1. Grid division and surface settlement curve of
double tunnel clear distance 5 m
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Figure 2. Three-dimensional settlement displacement of double tunnel
clear distance 5 m

2. PFIEAEE 5 m =4ETIRRAIH

Figure 3. Grid division and surface settlement curve of double
tunnel clear distance 10 m
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Figure 4. Three-dimensional settlement displacement of double tunnel
clear distance 10 m
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Figure 5. Grid division and surface settlement curve of double tunnel
clear distance 15 m
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XBEIE Ry 15 m I, PP AR = 4ETRR AR < BT 6 P, 53Ry 5 m A 10 m AHEL, fx
RUCFEEA P/, 2979 26.8 mm, {L T 22 Se 4T BEE 4R T2 T S AL B AL, AHXT N 27.4%A1 4.6%,
Wt P SH T 7R P 4 P ) KA AR 5 SCRE i A A0, RO T 8 sz il 5 Y B I T BB I . 25 53t
RUIFEMGE, HoRMRTIFEAEZ ) 24 mm, A7 F M AT REE I 107, AL T XUREE R 10 m i/
4mm, HAMEEE EJ7 RN T 20 mm, plEERTIREEUDN, DiREMZ s “W” Y, el T2 4%

DOI: 10.12677/mos.2024.134412 4554 A ()


https://doi.org/10.12677/mos.2024.134412

BV

DISPLACEKENT
TE. m

" 29{4.4468%7002
+4. 19837002
1.2%
+3. 74994002
1.6%
+3.30151e-002
.o -

1

+1. 95623002
+1.507G0e-002
+1. 05937002
+6. 10938:-003
+1. 62509003
-2 G5821e-003
~7.34350e-003
-1 18278e-002
~1.93121e-002
—2. 67964002

Figure 6. Three-dimensional settlement displacement of double tunnel clear
distance 15 m
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Figure 7. Comparison of surface settlement under different tunnel clearances
7. FNEIREIE % E R T # 3T L [

DOI: 10.12677/mos.2024.134412 4555 A ()

o


https://doi.org/10.12677/mos.2024.134412

b 2

3.5. Peck AR T HE R SHEEPIGERELE:

NG AR A HE M, JEEHEYR 10 m B ) CRD TikR&IE i T 15 (it 47 Peck A XEIS T . &
1%%2#%%t?ﬁﬁﬂ@ﬁﬁ P33 EE AR P INBCTFAME @ = 32,20, BEIE (AR R 4825 T Ik 1 I i
S W SE AU 7> 22—, HER=6m o ZEHHESRAERID IR P AT B i Sk b, THEEAL 1R YT
%E%x%ﬁmﬁﬁAﬁ,%

R z

i= + =12.37m (2.1)
005(45O - ¢J tan (45O + (p)
2 2
ﬁFL%KUOM%,WﬂﬁmﬁmME&W_?; 18.65m, ¥ FIREIBEARNF AT (1.1)A]
13 Peck ANAITH R, JLUTRE h 4 5 AH RIE 50F BB AL il &l 8 Frs .

0. 005 - — BUHEEER
) ) Peck AT
P \\ / \\
- ~ \‘\ / ™ \\\\
0.000 F—— \ f =
A \ / g
\\ f’
= \ \\ ff’
. -0.005 [ \ /
@: \‘\ ,"’
E \‘\ /
= 0010 F \
-0.015 - \
\/
-0. 020 L L L L L
-40 -20 0 20 40

Figure 8. Comparison of settlement curve by Peck formula and numerical si-
mulation
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