384 43 X B B % 5 I & Vol.38  No.3
20224F 9 A JOURNAL OF TRANSPORT SCIENCE AND ENGINEERING Sep. 2022

NEHE:1674-599X(2022)03-0064-08

1R EHRRIE R & T 515 5 Sk PR B =2 M 53 1

BAR G AT, B

(K Fahd 2B ERARAG ,#HE KV 410019)

T A2 A RS A R L A R K B A SR e, R B T (AR () R, LA VD T TE RS 3
LR R IR 1 54 TR 5, R FLAC 45 BRIT 22 43 SR 0E A TR B A ADL , 285 6 S DN AR Al , AR it T 2 0%t i
EARTE AR BB AR T 5, BF9E 45 SRR £ G R SRR B P NS SR DR S LR = R
FIBE B AT AT, O JI7E 0.24 MPa S AS Bl EAT REIE A 3 ) AN X 2T TR 2 A 5 W i A ol s . ot
)25 T 2R R T B3 A, A8 S A A RS 5 1] 47 8% 80320 T 0/ D L2900 ) S 359 5 U o 2 (L LL 5 ) 45 A 3 T I B
A3 BT A T R e B B T A0 1) R 38 ST B S e R, A 6 R I (B ELR 0.08~0.13 MPa, FE3K
JIEIE N 0.2~0.5 MPa. ﬁﬁ%m@&z%ﬁ%ﬁ%% B AR 3 ICEE SRS 485 M) Ve vt i A
R RLE AR (AN B S TR S AR i FE A i S AT 2 TR TR 5%

KRR JE AL IR 5 IR B S ST 5 ;ﬁﬁié%%ﬁl;ﬁ{m‘%ﬂ,{ SR A4l

HRESES U452 MHRARAERG A

Analysis on the influence of shield tunnels in red stratum overlapping
and underneath passing existing subway tunnels

JIANG Chao,CAO Qian, CAI Guangwei, XU Guangyang
(Changsha Metro Group Co., Ltd., Changsha 410019, China)

Abstract: In order to control the deformation of existing metro tunnel induced by the long distance
overlapping and underneath passing new metro shield tunnel in red stratum, based on the project of the
line 3 underpass the line 1 of the rail transit in Changsha, the FLAC® finite difference software was
used for numerical simulation, combining with monitoring data, the influence of construction
parameter on the deformation of stratum and existing tunnel. The results show that, with the increase of
the chamber earth pressure, the uneven settlement can be reduced, and the settlement difference ratio
gradually tends to be stable. The uneven settlement of the existing tunnel in the rail direction changes
significantly, when the soil bunker pressure fluctuates around 0.24 MPa. With the increase of
synchronous grouting pressure, the vertical displacement of arch bottom at intersection point decreases
gradually, and the difference ratio of uneven settlement in rail direction is proportional to the
synchronous grouting pressure. The recommended value of the chamber earth pressure is 0.08 ~ 0.13
MPa, and the value of synchronous grouting pressure is 0.2 ~ 0.5 MPa, resulted from the analysis of
the influence of chamber earth pressure and grouting pressure on uneven settlement of existing tunnel
rail. The uneven settlement of segment and track slab at monitoring section is within the control range
during shield tunneling, when the chamber earth pressure and grouting pressure are calculated
according to the recommended value that is got from the monitoring data analysis. The results can
provide reference for similar project.

Key words: shield tunnel; undercrossing at long distance; construction parameters; numerical
simulation; informative monitoring
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Fig.1 Longitudinal section of cross section



66 x @ A

5 T # % 38 %

ik 154k

k3 52k
<

E2 xXgt@rd
Fig.2 Plan of cross section

2%k 35 2 fE CK17+650~CK17+730 [X 7] B¢,
P T 2 1 ) 3 J2 R0y 55 AR T B b 555 AL
ek AR A /NEE b XA s 2. Hodr,
WAL 2 A TR AR R R A —, Ty s A, K
B . 5 WAL E 2 B, T IR B Kk
F.oa08, B READIR AU B #85 , H
SRR R IK . Wit 2 R AL R
Je ot + Ky g XA e B b b XU R
5 KA TR TR B 5 A0 55 AR B 5, R FR 2
%, 2 ) A AR ER

2 HERBTEEE

2.1 HERMITRRT

H1 T BRI T2 B 30250 b T A T il TR
B JZEFEAT N T Ak B, (H 4T DAY IR 36 558 At b 1 Y
(EERCR N E IS BRI 2R m . P
G A ML e 2 T AR S 2 e S T
T A S B2 | U0 e ) B bR R IR IR
SFEBA S o A BRI A IE AR N R 2
A LA TR ) o T Y IR TR0 5 5 A LA i
LT A B AR A R 45 R e T eI |l
2R T 1S B0 )2 450 D S A BE S 5 S R AR 4
AR ERZ G RANE R W . K, B0 LR
T B G RERSBAE N bR S8 A
W5 R T FLAC™ A7 R 22 73 AR R AT B ELRE AL, O
THXF T,

2.2 EEIEST

eV i IR A r S U R VA LR A T R
VIR TEREE A2 A PN 430 B 4 AR AR HEJE DA
T3 AR A R 26.0 m, BRIE Y L AMR A9
5.4 mF16.0 m, & FARTIEHR 0.3 m, #HHIFRYE 1.5 m,
KV R 3 SR A AR A 7.0 m, 5
IR SF R 67.0 m(58)%50.0 m(55)x63.0 m(K) . 3
B AR AW TR OR X 7 A BT S
[ENTEAE S @A LR TESE WA KA
ToiTE R H R 5 ). AR 3 118 810 471 44, 155
304 T, — 4ERUE TR N 3 R .

Fl 25 Il A Mohr—Coulomb Jii IR VDU, 12 B [l 4 1
WSR2,

R1 HMAEMIN

Table 1 Working condition of umerical simulation

A T + A F1/MPa VEHKIE F1/MPa
0.08 0.2
0.12 0.2
[T 0.24 0.2
T THE SR
0.36 0.2
0.48 0.2
0.12 0.2
. 0.12 0.3
LT R E 1
0.12 0.4
0.12 0.5

—

|

/e-\\\

63
(a) BRI 1

WA 152 N

Bk 354k

(b) B AR X 5 OC 3R
B3 HAEFE(E4Lm)
Fig.3 Model schematic(unit:m)



% 34 B F U BEFMEE R ST FiE TR EE Yo 67
K2 WEWENFHRHK
Table 2 Physical and mechanical parameters of strata
R AR m HJE/(KN-m™) A R /MPa THAA L Fh J1/kPa PSS/ (7)
VSIS 5 19.0 1.7 0.30 8.0 10.0
WV - 1 17.0 0.8 0.42 6.0 43
A+ 2 19.5 30.0 0.30 28.4 18.0
R AP 7 22.9 130.0 0.26 50.0 28.0
SRR IR 2 8 23.7 180.0 0.26 55.0 35.0
RS 6 24.3 700.0 0.25 280.0 38.0
TR 2 25.3 1900.0 0.25 320.0 40.0
LR A 2 243 700.0 0.25 280.0 38.0
T XA R 1 25.3 1900.0 0.25 320.0 40.0
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