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Assessment of the Impact of Subway Tunnel under the Two
Open—-excavated Tunnel after Foundation Pit Excavation
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Underground Engineering and Geological Hazard, Guangzhou University, Guangzhou 510006, China)

Abstract: Foundation pit excavation will cause surrounding rock stress redistribution of the tunnel construction
under the metro line, which could change deformation and internal force of the tunnel construction, thus
affecting the normal operation of the subway tunnel. Therefore, a rational construction scheme and adequate
protection of foundation pit excavation is of great significance as well as the tunnel protection. Taking a project in
Guangzhou as an example in this paper, the model simulated the practical construction process and then also
dynamic analysis on the affection of two open —excavated tunnels excavating successively on the tunnel
construction under the metro line 5 by using large finite element software Midas—GTS. The results show that
additive effect caused by the two open—excavated tunnels excavating successively will influence the force and
deformation of the tunnel construction under the metro line 5, but its varieties of stress are very small, not
enough to affect the structural safety of subway tunnel. The result provides valuable reference for design and
construction. It is helpful to other similar projects.
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Fig. 1 The foundation pit floor plan
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Table 1 The characteristic of geotechnical engineering and geotechnical design parameters recommended value table

T

AR

THIA L

HKE

BERTT N

L= r(kN/md)  E(MPa) I W (%) C(kPa) O(°) R
ANT A (FEHERSE) 17.0 8 0.38 22 10 8 0.61
e, et () 16.5 2 0.45 552 7 6 0.72
9 BORS 4= (] 98 19.0 25 0.32 15 20 19 0.47
FRBUBY BORG  (RT¥E) 19.0 25 0.32 15 20 19 0.47
FRATNS UK 1 (5 28) 20.0 40 0.30 17 35 25 0.45
ENXATe B RD o (A AR ) 20.0 50 0.28 15 45 26 0.43
sRALTE U A CRAEE R 205 120 0.25 22 60 28 0.33
TREE+ 25 31 000 0.15
AU 78.5 206 000 0.20

mm, F/NEFEEAR 175 mm, RS EIE AT
NYWE B A, i 360090 Hl N jiE
BERT AR LURL A Bl 2k . Al WA phy — e T B
(e s 15°) . PIHRAREEER (e ff 64.5°)  —HRARHEDR
(Fesh 720N, BTN FEUE /My & 3
TobR | R SARAES R A A IR i, &
ARG AEDE AT LA BmsE, (HaE4ER
IR, PREeRT, BT 54 23, 121
L, SRERHGA, FIBIERRIEAEDR

F e AR S hREB IR ) L5 M24 32
ke 2 1 AR S AR e N a1 L 1% M24 12
Skl 2 W TR IR LR B S 6.8 .,

MRYEA T H H g 4898 S5 B 1o |
T Pl B L5 b ik S 2R B S R DC &R SR
Ay TR 3 AL R BB 2R A = A R IR U
e L FE S WA R B B K /N (e x FEx 5 ) R 961
mx102 mx41 m, %A R HRas bR, L
K FEGURY 5 V0 Bl — B 3~5 SR BTIRIE, A dr
BRI DLANE HAROR T B AR s BRI E Sk
B AR SRS 7 J7 i %, R
JEAHR Y FINis, AR X FrAE,
X Hb T Sl far 8k 20 kN/m? 5 & [RIBSHE3-A 9
TR TT 20 S5 90 2% e AL IR G T D % B 3 I 48 i
5 S P Kot AR B A 1 B AN R B2 b T 4 A
o 200 A G A B 0 R T AR R R e 3, e
INTEAEATRETE BT I, E ST 8 1R = e BROT 2L
HAPTT R T E 2, 3,

2.1 BHXRERE

2 L AR R AR 5 R B ARt A S AR
A v T A% Drucker—Prager))t:H iRy

2.2 T IR

HRAE ST S i R, A5 A SR
T T LT | FEXF 3 B i T 53455 2 i Jin 47 b )
U L 7 N R R BRI 25 M S AT R 1 B
YRG5 WiE % SR e BRI T AEOCIE T
FEAEB AT IR 1A A BAZ B U T f AEe 3
YUIAAZ T2 A SCEE S Rt T DRI I 32 2 o 2k
BRI = A5 e Y = 4R TR AR 5 28 R,

(1) Ji TAEIRIKE BATRR BB U2, B
A5 B XT b B % 1 114 52 e 225

(2) HEWEERST TS - Lz 2
TR (-1.5 m)I Pt TIeb G PN SZ

(3) W EHEEREYT R TSR
TERRIR (=3.0 m)Fiti T 6L () AP 4

(4) 2 HE LI IZEEYUR(-6.0 m, 7.8
m #1-9.0 m)

(5) 1# TAEHFIZEZIUR (-11.35m)

3 BE T4

H1 b IR FEHTIFZ 9 4% T 0070 il T H 570 A 9 45
AR RN AR OCE R Wk 2, 3, FEBUT
FEBEIGURMBRBRE SN B, FEITSI A,
iR RORs, BB S EEILE 4~9,

(1) W1 alAn, NEETIHZ 3 I E T
IR I NE IR IUR AR R, [ ARG



66 i

o E 34 45

MK RS T A ke S, THAR 0 1S B M Bk R A 1Y
FORAE B RN N 6.025 mm (FE ELALES N IERIR
WRIE ) RS ), RAEERALCN AATREE B, X
ANGE R AT R A8 5D ok R A A B 0L A

4.025 mm FIA YL 7 BE T8 BE T2 18 % A R ke o7
% 1.972 mm S5 R BN,

(2) FEEYUTFHZ B % 18 454 B K )
FF¥2 80 -1 124.68 kN/m ik 2> & IF 5 J5 19 -1

K2 —4iAFROTER

Fig.2 Three—dimensional finite element model
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Fig.3 The finite element three—dimensional axial view of power pipeline foundation pit supporting structure and the dealership in

tunnel, subway tunnel

x2 WHRBEFHEBRNELAENIIPEMEAMBENICER (mm)

Table 2 Subway tunnel structure and power pipeline summary table of the maximal displacement

change of foundation pit supporting structure (mm)
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Table 3 The summary table of subway tunnel structure changes before and after power trench excavation
WRIE L5452 1L
xx 70 yy J71A]
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XA 7567600

DISPLACENENT

UNIT(m)

+1 593108004

K5 JHZ B RESURIES T SR R

Fig.5 The maximum displacement diagram of supporting
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Fig.4 The total displacement diagram of metro tnnel structure

with excavating to the bottom structure of foundation pit with excavating to the bottom
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Fig. 7 The axial force F,, diagram of metro tnnel sructure with

excavating to the bottom
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