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Study on optimization of excavation sequence of shallow-buried bias pressure

double-hole tunnel
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Abstract: To study the influence of the first tunnel priority principle and the CRD excavation sequence
on the surrounding rock of shallow-buried bias pressure double-tunnel tunnel, a reasonable tunnel
excavation sequence was put forward. Based on a tunnel project in Chongqing, a two-dimensional finite
element tunnel model was established by using Midas/GTS software, and the principal stress of four
different excavation schemes, namely right hole with right first excavation, right hole with left first
excavation, left hole with right first excavation, and left hole with left first excavation, were analyzed
respectively. The results show that the excavation scheme of right hole with left first excavation
minimizes the displacement and stress of surrounding rock, and the excavation scheme is the best. The
results can provide references for similar tunnel construction.
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Fig.1 Schematic diagram of tunnel construction process
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Fig. 2 Schematic diagram of calculation model
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Table 1 Calculation parameters
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Fig.3 Schematic diagram of monitoring point layout
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Fig. 4 Schematic diagram of CRD excavation sequence
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Fig. 5 Horizontal displacement map of surrounding rock of tunnel under different calculation schemes
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Fig. 6 Comparison of horizontal displacement of surrounding rock of tunnel
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Fig. 7 Comparison of horizontal displacement convergence values of surrounding rock of tunnel
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Fig. 8 The vertical displacement map of surrounding rock of tunnel under different calculation schemes
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Fig. 9 Comparison diagram of vertical displacement of surrounding rock of tunnel

BAHZEA R, AT A SSTET R 2 TSR3 THE
HR 16.5mm, A A STEHRE 1 MR 4 THE
{5 16.5 mm, £ild D mAET S 2 MT5 3 THE
fH5 12.2 mm, HARNEOUI R A A7 # & 22 (H I /N T
10 mme.
32 AETEARTHERSEN DS

iz Midas/GTS Bl 4 Fpit5 7 RATIHZ
o, VETT S 1 ~4 BRIE S ORI £ 0
269.3,233.8,235.0,248.0 kPa. XM A[FE 7 RZikATIT
25, F2IE S AR R HEKEN ). BEIE B 3
AR TS 1 RRK, SRR 2 i/, Wi
RTINS ZEM N 35.5 kPa. £ RHATE 2T
2N, BEIE FELE RN N, S O E, i
B A0 % A 1) FF 42 0T B A% A 208/ % T [ 24 1
ANFIZ T3, M A & B 0 22 4

4 Z5ip

IRFEHE R AERSIE T2, 2T Midas/GTS HFRJT
IR ST 1 BB . I AR, R
HI CRD E#EATITYZ, i vH 7 H s I8 [ A AL
BRI Sy, S5 09:

1) JHFENF AR S AT BT e i, 518
Je s AR ELA KT AR b . 5 HAB T EA L,
e MIFE TR KT 72 B KU 7 31.5 mm, A5 FE
T 7KV RLRS B e K 1 33 mme £EA MRS L,
FEALACTISE B IR R, 9 52.6 mm. S EE
FITFHZIY,  RE V) Sk B AR BEE T2 Bl 7 A R 7K
LA o

2) AN[RITT¥2 77 G0 B TE o 1) 8 R 67 7% B 5

WA R, BT DA B ] 25 8% ] 23 2 A L W 5
207 ZHIR 1 .

3) HZEE W, SR AR SeAT B2 A M 1)
T2 7 R0, BEER KR A8/ G5 T R 5 B 32 () it
RiJ]e BEIE FE 38y KA TR SEAT 20
7%, e KFEN SN 269.3 kPao HIFE R 72
JeAT B2 e T &, Hm KR EN T8 248.0
kPa, 2 F 5 A5 B A E R IAHZEA K.

4) H5HANT ZA, KA B2
M B FF2 T5 28 e A 1 18 18] 25 7K P A6 7% 2 e oK 32 B
JIEE/N, XEREE i TREAF] o X T S g s %
1, KM CRD VEH20, & RENEH,

B ik (References):

(17 &N BEIE T Z)FF FLAC HUE AT 7 [1].
+ T 2 5 ,2014,28(3):81-83.(LEI Gang. Numerical
simulation of dawangou tunnel excavation sequence by
FLAC3P[J].Soil Engineering and Foundation, 2014, 28(3):
81—83.(in Chinese))

(2]  EEERLARARA, RAB TR BB I 13 R (e B TV 2S
O BB AT 0], A B%,2013,58(7):263-267.(GAO
Pan-ke, XU Lin-sheng, WU Heng-bin. Numerical
analysis of construction behavior of a shallow and
unsymmetrical loading portal in tunnel with weak
rockmass[J]. Highway,2013,58(7):263—267.(in Chinese))

[3] AR, 5KSUE XS ER K e L [ i3 CRD it T
T W 7T (0], BUAR B 3 2 K ,2015,52(3):193—199.(SHI
Xiong, ZHANG Jia-sheng, LIU Bao-chen. A study of the
construction sequences of a large-section shallow-buried

unsymmetrical loading tunnel by the CRD method[J].



88

5

I % 37 %

(4]

(3]

Modern Tunnelling Technology,2015,52(3):193—199.(in
Chinese))

WK e K5 BCE i He & 38 T 32507 R AL BF 52 (7. 520
K2 AR E AR B R ,2015,32(4):118—121.(YANG
Hui-yuan. Investigation into optimization of excavation
sequence under bias tunnel with soft rock and big span[J].
Journal of Guizhou University: Natural Sciences, 2015,
32(4):118—121.(in Chinese))

J .75 X e B R S R s 3 i T e e R A A
BEJC[I]. 6 A0 0 2 5 TR 2 4 ,2002,21(5):679-683.
(ZHOU Yu-hong, ZHAO Yan-ming, CHENG Chong-guo.
Optimum analysis on the construction process for joint
arch tunnels in partial pressure[J]. Chinese Journal of
Rock Mechanics and Engineering, 2002, 21(5): 679—683.
(in Chinese))

AR A He 30 T B8 38 2P Je S S5 M AR AL A 57T
[J]. 3 F 25 8] 5 T2 2£41%,2009,5(S1):1398—1402.(SONG
Zhen-hua. Research of bias tunnel excavation sequence
and supporting structure optimization[J]. Chinese Journal
of Underground Space and Engineering, 2009, 5(S1):
1398-1402.(in Chinese))

TR, R TE, N A A R 55 o BE TE T2 U LR
BIF 52 [J]. T FE #h 5T 22 418 ,2019,27(2):277-285.(HUANG
Wei-xin, WU Han, WANG Jie, et al. A comparison study
on excavation sequence of unsymmetrical loading tunnel
in weak surrounding rock[J].Journal of Engineering

Geology,2019,27(2):277-285.(in Chinese))

(8]

[9]

[10]

[11]

F AL B VAR S B S AR R IR T [D]. R R
K2%,2004.(WANG Hong-wei. NATM theoretical analysis
and applied research in project[D]. Tianjin: Tianjin
University,2004.(in Chinese))

A S5 L AR A, B B A i D VR R /NG
B T iy 2% 0 B AN LA AR B S BIE T (D). B AR,
2019, 44(4): 22-29. (BAO Xian-kai, YANG Dong-wei,
DUAN Dong-ming, et al. Influence of construction
methods on surface subsidence and surrounding rock
stability of shallow buried soft rock with small-distance
tunnel[J]. Highway Engineering, 2019, 44(4): 22-29. (in
Chinese))

Lt BRI A fa IRAEI] T K 2012,
34(5):129-130,132.(WANG Jie, ZHENG Yu-yuan.
Determination of fa for land reclamation[J].Ground Water,
2012, 34(5):129-130,132.(in Chinese))

BB XU, B0 W, 55 vy TR B AT A2 5 i 2 K 4 70
FE[I). A [ Bk TE FH22,2018,39(6):1-7.(JIA Jian-ging, LIU
Jie, LAI Yuan-ming, et al. Bearing capacity of composite
foundation of high pressure jet grouting pile[J]. China
Railway Science,2018,39(6):1-7.(in Chinese))

32— RAERTA IR A 7] JTG/T3660—2020, 2 H 5 iE
Jilh T3 ARG [S]. A 5 N R A8 H At 2020.(CCCC
First Highway Engineering Group Co.,Ltd..JTG/T3660—
2020, Technical specification for construction of highway
tunnel[S]. Beijing: China Communications Press, 2020.

(in Chinese))



