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Study on influence of metro tunnel excavation on buried pipelines
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Abstract: Combined with the practical engineering problem of Dajuyuan-Kexueguan interval tunnel excavation of Shenzhen metro
by non-water lowering with adjacent pipeline, the construction scheme is illustrated; and evaluation standards of buried pipelines are
given. Firstly, the effect of interval tunnel excavation on the buried pipelines is simulated by means of centrifugal model test.
Secondly, the 3-D FEM coupling analysis model of tunnel supporting-soil-underground pipeline is established. Deformation and
internal force of buried pipeline are analyzed specially by numerical simulation of tunnel excavation and also the safety of the
pipeline is forecasted. The rationality and reliability are proved by comparing the results of centrifugal model test, numerical
simulation and in-site measurement. Theoretical base and guidance are provided for real engineerings and some meaningful results
are achieved.
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Fig.1 Spatial position relation of tunnel and pipe
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Table 1 Mechanical parameters of strata
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Table 2 Pipe subsidences by different excavation methods
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Fig.3 Different excavation methods

3 EERMEETbrE

X TR DS TE, BETWMILSR — 1R
JORRRE, H R AT DU LA bR v

(1) BLUTFEEHIME S TR IFE T
FRIAHCE AR T, & LBk 2 A1) JR R A
R 51000 (b RENTKED; SF bk, &
PR TS 25 A G R AR bR, MR a5 KARER R
2.55 mm/m.

(2) BN bR E B X LR I
W BT, A T gl s i R 2
B, WS A RN T RVHE R,
FWATEEEH, S0, P ERR R . gk
ERFI N 5w, BVFRIN M [6,]1=37.21 MPa,
RV ) N [0,]1=127.4 MPa. Bl T3 2 -
Y, o, <[o.] @))]

(3) EHEAEIK I TR AE Ui Lk )
(1) ff1 5 B 5% 5K TP/ N T AAVHE R, sk T
GARES, BN, WA= AR MR SR, SR
MR 48 SCHR[10] ke Zo s, 4% VPR I [4] 7T
HUh 0925 mm, BIEAE D R AR il b th 2k
iR dp KA R B2 4% (5K I 75 0 A2 -

A=Db/R<[4] )

o, <lo]



e S WAE: ST R BE T o6k (K5 T 659

4 TR OB

T BRI 2 H AT P LA 5 A SR 1)
— IR, JLECKIL R RELE S JR A Y ) 4%
PERWECHL N TR N ) AR TR I fE e 20
HURIGHF T BRI T35 M2 AR RS2 4 444 52 )
5 E AL B AR .
4.1 RPFE RAHFEHE
TR0 R FH VY g AS T K2 (1) L TR0l LI
RAEN 100 g-t, BRFILA2 G KXHEX
B 0.8 mX0.6 mX0.6 m Al 0.6 mX0.4 mX
0.4 mo RIS FRE L PRGN URER I,
SEE R ARG A, RGEEIREERE
REFVES KRG
iy TR S ) 8 BT 5 A N -
AR AR, AT A LA AR T R )
FRPE AP RS, BIE I ) 2E R S ST R
A
Flo, p. & L f> ¢, 9)=0 (3)
Kb o NS p AL ¢ HE SIS 14
KB AT T ¢ BRI o HNEEES.
¥ b A OE RN R
F(p_gl’ 2’ i’ (pj:() 4)

C c ¢

MR P B G A LA AL : A7 m L5 J 7
p YR NAT R, Rl

£ 48); )7 (849

1 EaCAr G S A B RO R &R, R T
FAAAED, A

C]:Z£’ Cr:—pmgm; CG :G_m:A’
ZP pPgP GP fp (6)
.= ¢, =% ¢ -cq

cP ¢)P

X C,, ¢ APIRSI AR LR, AT R
AR A (R AR LA LA )X — 25K, AE )2
R TR AR L N AN SR A ARALLE AR A, B
Cp=C,=C=C,=C,, C=C (7
P, TCEMKDEEIMN A e, WA p, W
A o MIARAEE 1, RIVBERY 5y J 0 fry A 1 A4 P

GERCE
C,=0,/0,=1C =¢,/¢e,=1LC =p,/p =1
(8)

AR SRR b Jg U R AR AT SN A ], )
8n'g,=1,/l,=n )
2 (9) 2 B OB R SEA N, BRI RS
PSRRI A, WAE FIAEREY b A AR T 1
Kon Ao LA EBRBATAL, BB AR RN T
JAR 5y AR LRI g AT A, T SEAR
REAS W RN B LR 1) Ao BB G T
IS EILE 3 s

R3I BOREREIRCR (RRE. HIE)

Table 3 Scale relation of centrifugal model test
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Fig.4 Disposal of observation points (unit: mm)
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Fig.5 Displacement-time curves of observation points
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