Hans Journal of Civil Engineering =R T 72, 2019, 8(1), 114-123 Hans X
Published Online January 2019 in Hans. http://www.hanspub.org/journal/hjce
https://doi.org/10.12677/hjce.2019.81015

Numerical Simulation Study on Influence of
Double Line Tunnel Excavation on Existing
Underground

Yangkou Yuan?, Kaisen Cheng?, Hao Zhang?, Zhiyuan Fan?, Liang Liu?, Chengbin Liul

1Department of Hydraulic and Architectural Engineering, Beijing Vocational College of Agriculture, Beijing
’China Real Estate Development Group Co., Ltd., Beijing
Email: 757146058 @qq.com

Received: Dec. 27", 2018; accepted: Jan. 10", 2019; published: Jan. 17", 2019

Abstract

The city development of the society leads to the congestion of ground traffic, which makes people
build a large number of underground tunnels. Underground tunnels often encounter underground
pipelines or other tunnels, and how to build safety is the most important. However, at present, the
theoretical knowledge of tunnel construction is far behind engineering practice, so it is urgent to
develop relevant research. The shallow excavation method is an important method to build the
tunnel. During the construction, the ground disturbance is small, the ground traffic and the build-
ings are not affected. The funds and equipment are relatively small, and many different sections
can be excavated flexibly. Based on the excavation of the Tunnel Six in Beijing metro line, this pa-
per uses FLAC3D modeling. The influence of soil pressure and lining parameters on ground subsi-
dence and the influence of shallow buried excavation method on the pipeline are analyzed by
changing the size of soil pressure and lining parameters.
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Table 1. Formation Physical and Mechanical Index Table
= 1. RYIBNFERR

MR KRRy NIRRT o BIEME  EEERRM ACPRERS MR
” 3 EEHERHL . p
AR (glem’) ¢ kPa) ¢ () F1 &KL Kv (MPa/m) Kh (MPa/m) fiE{E (kPa)
ATHR BFRFLFHEO 175 8 10 — 0.50 — — —
= i 2D, 2.00 0 8 — 0.50 - — —
= EION 2.00 0 15 0.35 0.35 25 20 130
BE PR
[TESIOR 2.10 0 35 0.40 0.35 45 40 280
§IAH® 2.20 0 43 0.43 0.30 70 60 400
MR +© 2.20 22 18 0.25 0.35 38 40 180
SN b 2.20 0 45 045 0.30 90 80 500
VIRZ
R @), 2.05 0 30 0.40 0.35 50 45 280
A © 2.20 0 45 0.45 0.28 100 90 700

3. RAMKHR

3.1. Tk
b AR BE IR - PEAG AR R AR e A S (RS ST S 0, AR R B R T [ 7]«
fs=0,-0N, +2fc\N, (1)
fi=03-0 (2)

A N, =(1+sing)/(1-sing) ; f¢ I J1 25 ] R B H AN/’ o+ oy FiR/ANRIEK R T, KN/m?;
c NMEBHIRR 1, kN/m*s @ NNEEEES, () f ARLSIKF, kKN/m®.

3.2. MITEZ

W RAOINITE R, HASRAE AR AR e A, SRS S A —RERINIRE, — BB RUR
HITTRE R 23 BB R [8] [9] [10]e A TR T3t Ak m, EHMILIEAN R, Bk
K HIEZHE

3.3. iLA/FH

2 fe it AL B B Bl SR A AR, SRS EE N E SR, HAh 2N WA ER
HAE B, HEmZINERARANGErEANE, SRPm A B R A R FEA 1L 8 A0 & ] ARy
EORE A, B AR SR E R 0B, ROl AT A S b
4. ERIEST

FREIESELMERRER, HFETFT. BH. RIS LMMARR, HEARKZEARSTE. RT
e, A RBEATREIE 5 Ak B o RV .

AR TREMEN, BLRITE 4 K, BEEWTHEAR 6 K, IR 20 K, WiNBEE 2 RIRIRG 10 oK, 7
WnE 1. 2.

FEIEAEE M ER AWK 3, BEMEEMEER, MBEIETT.

DOI: 10.12677/hjce.2019.81015 116 T ARTHE


https://doi.org/10.12677/hjce.2019.81015

AN E

4k

16&

Figure 1. Model front view
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Figure 2. Complete modeling
B 2. eERE

Figure 3. Position relationship between tunnel and pipeline

3. EMEEMNEXR

5. IR EES T
5.1. iPESHT

1) HUEAEA A XL S ITE RN T2, TR MR T AR FRyTFEAE,  ELAE DT Bl B s RS T8 rp Lo i I 17
KAHAERVIRE, R 3 ZKELE, 1817 KZAMEWN, BORGE0TE R L2 RS I8 1 = RS il B AR
W, TEERBIREIE L 30 K AMIUTRE JLF A E LA 4.

2) BUHUEBLEESE B2 D035, M2 BRI 5. ST 5 T8 A R B R AR B2 A
M, EIEREERKMERLN 5.5 2K, AT REIUIFZXFRI, 75 30 KZAMUTRELN 0, EiE
FERETE A0 30 KITAPSZREIE 2RI RAR

3) B ERUUBRAEREIE PO i B R T MR TR, 75 BE 2 BETE o0 20 K b T7 P TR R DT e
FEBR B BEIE 0 20 K BLAMBER TS K T E IR .

DOI: 10.12677/hjce.2019.81015 117 TARTHE


https://doi.org/10.12677/hjce.2019.81015

HAEM E

0
g
o 27
¥
=
=
R
mo_y ]
= =
—o— Jih %
’6 r T T T~ Trr T TrT T T T1r 1T -1 7171

=35 30 <25 20 <15 -10 -5 0 5 10 15 20 25 30 35
PEBCBEE (m)

Figure 4. Pipeline and ground subsidence
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Figure 5. Pipeline vertical stress
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Table 2. Parameter setting table
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Figure 6. Pipeline Settlement Map of Various Strengths
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Table 3. Pipeline thickness parameter table
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Figure 7. Pipeline settlement map of various thicknesses

7. HEEEEFEE

Colorby: State -Average
None
shear-n shear-p
shear-n shear-p tension-p
shear-n tension-n shear-p tension-|
shear-p
shear-p tension-p
tension-n sheap-p tension-p
tension-n tension-p
tension-p

Figure 8. Plastic zone with 2 m excavation step
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Figure 9. Plastic Zone with 4 m Excavation Step
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Figure 10. Plastic zone with 6 m excavation step
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Figure 11. Settlement of different excavation steps
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Table 4. Lining parameters
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Figure 12. Settlement diagrams with different lining parameters
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Figure 13. Contrast diagram of site settlement and simulated settlement
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