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Abstract

TBM ( tunnel boring machine) advancing excavations followed

[ Objective] The new technique of small-diameter

by large-diameter TBM enlargement is used for the first time in
the construction of Tumor Hospital Station on Shenzhen Metro
Line 14. As the geological stability is hard to be predicted
when the large diameter TBM advances in the artificial com-
posite geological stratum, which is back-filled after the small
diameter TBM excavation, it is necessary to simulate and ana-
lyze the station built with such construction technique. [ Meth-
od ] MIDAS/GTS software is used to simulate the effect of dif-
ferent backfill materials and buried depths on ground settlement
and on the stress of the segment structure when the excavation
of the large shield tunnel and the construction of support struc-
ture are completed. [ Result & Conclusion] The analysis re-
sults show that when C40 concrete, C15 concrete and muck are
respectively used as backfill materials, the stratum displace-
ment and the maximum stress of the segment structure caused
by the large excavation are increasing with the strength of the
backfill material decreasing. When C15 and C40 concrete are
used as backfill materials, the shield tunneling has no much
effect on the surrounding rocks and geological stratum. C15
concrete is recommended as the backfill material for this pro-
ject. It is highly risky that the large TBM directly drives the
tunnel which is not backfilled after the small TBM tunneling.
Ground settlement is insignificant when the buried depth ranges
from 21 m to 45 m. But following the deepened buried depth,
the ground stress increases significantly, and so does the stress
of the tunnel structure. Tumor Hospital Metro Station on Shenz-
hen Metro Line 14 adopts the C15 concrete backfilling plan in
the end, and the monitoring results of ground settlement is ba-
sically in line with the numerical simulation calculation.
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excavation; large-diameter TBM enlargement excavation; ex-

cavation simulation
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Longitudinal profile of Tumor Hospital Station
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Fig.2 Geological profile of Tumor Hospital Station
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Tab.1 Engineering characteristic indexes of rock layers in Tumor Hospital Station

) HE/(KN/m®) Fh3R 71/kPa EEHE A/ (°)
HLEAK R/ m
R Lokl PR Lokl PR Liokil
@B+ 0.50 ~5.00 18.3 18.6 23.1 21.0 21.1 19.0
@05 3 AP AR B DU (Bt ) 1.20 ~22.50 20.0 20.5 40.0 36.0 30.0 27.0
30,5 2RI A 0.90 ~16. 10 19.1 19.6 22.7 20.0 21.4 19.0
30, 5 3 K ALAD 5 (£24k) 0.80 ~66. 15 19.5 20.0 28.7 26.0 25.5 23.0
BN RIR CE T € RN 0.70 ~52.70 20.5 21.0 42.0 38.0 32.0 28.0
30,5 A RALRD A 0.80 ~18.00 24.0 800.0 35.0
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Fig.3 Schematic diagram of the cross section of large-diameter shield tunnelling
FHHMEMEN] , BRIESSHSEOLER 2,
R2 BELHSH

Tab.2 Tunnel structure parameters

2 HERBMET

2.1 tEER

AB5ER ) MIDAS/GTS 8k A7 8B 115
FBIRT, SR 8 LA S B 2 S8 I E
REAY 30 55 A, i I 19 5 A 48, 459 3 B Y B R
N3 ARG REiE T2y, SR it T B BE B F
Bl AL RIS BT, AR ADL ) ) A A AR A ek R
TR VER R R AR R 2 G B[R] s i i 3
T35 30 3 A A AR N A 1] ) LA T 4% 5 4 Ak ()
PIDTHIVER o SR FH 2 8 4 i it T 9 B, A 7SS 400 43
Mo AAToe e e, 8 AT AL AR T S 50, Pl A
(N WAINITREAE = % G N (TR T =SV S A )
Z TR
2.2 tESH

R A5 1 S5 B 22 02k, A DX ] 4 J2 20 A1 A7 4 o
B T g L =i o NG DR U =i e O NG R A
wAPEERE A . AL BB E R 1,
JERBER SR - PEARHED 5 % 1 S 4P 25 A bPRHA R

- 04 .

LA e/ (KN/m®) SRR /GPa  JAKALL JR)E/m

KIGHE R 25 34.5 0.2 0.35
INE RS 25 32.5 0.2 0.35
HHKZE 24 2.0 0.2 0.15

5 LG JE AL it T A P H S R S
FHZR R CR B 0. 2, 5 R G #4457 523k %F
R SN RE RS R A P S5 AR BE ST I 20%
2.3 HEIR

ARG RN 5 A /N B AR [l U7 58, L) g
BTN b J2= DU AR G A 454 32 1 152 i AR
EmtsE Hbs, it 7 R T, a3 fis.
H T 1I—T00 3 FEPRFFRRIE LR 45 m AR
DUT , FEE A I O R B B IR AT 2, T 00 4 2
FEAE/INE RGN B [ SRR IR AR 0 T R4 T KRG A4 1Y
i, BRI 5 TA 1— 100 3 XL, 4858/ INVE R Y



$£3 1

PRI AL B, 00 2, 00 S— 00 7 ¥R
C15 Rkt 101, H7350 2% A [ SRR Y % 38 W i,
57 25 S RO M2 AR A e 2 R 7 PR S

A B%

3 HESERSH

3.1 AEIEBEM R0
KIEFGREIE T 47 DL R SCP S5 Rt A 7€ iU,

x£3 HEIR

Tab.3 Calculation condition JZEAE R B 8 1 RS Rl KON ) = B AN 4 AL S
T8 I BB R YR/ m Fiizs o & 4 n) L B E KU R i & A A R p
! C40 TRekE+ 45 SOV IO P M TR A 5 [ OB BE DA C40 TREE 4 4331 AR
X C‘iffﬁ - G1ly CI15 JRE-E I 1 , B2 [ ORI
. * 45 U, Hb T R DR B A 2.4 mm 435508 i ) 2. 6
5 CI5 i+ 40 mm F19.2 mm, (H¥7EZ K FIEHN , iE/h T SIG
6 €IS ikt 30 1352023 FEIIT TR 1 75 b o) b 4 T T 6
! SRS 2! AR BRHIZER (30 mm) o

| i ; ' &r&]{ﬁﬁ/m:: il‘ﬂﬁi‘ﬁ{?m | BFEAL/mm

o N W

a) (AR A C40 TREE T

b) FIFE S CLS REES

c) [EARL i

P4 R BRIE 42 AL SEI S Rt V52 B AN [ [T SRR T A8 ) 5 i) (37 A% 5 &1

Fig.4 Vertical displacement cloud diagrams of the model after completing the excavation of large-diameter shield tunnel and

support structure construction with different backfill materials
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Fig.5 Maximum stress cloud diagrams of the model after completing the excavation of large-diameter shield tunnel and support

structure construction with different backfill materials
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Tab.4 Calculation results of the stratum and tunnel

structure with different backfill materials

EUNRIING 7 w5/ TN [ S TS 2

IR 08 J/KPa fiB/mm fiRS/mm
[l 321 C40 JR#E + 2.4 789 3.71 3.80
[A3E C15 JR#E L 2.6 795 3.91 4.08

[l s - 9.2 859 15.10 15.70
NGE 14.0 1158 18.40 21.40

3.2 ARBERBIEIN

b TR T K4 48 e 235 40 19 S5 R Ny Bl
TRARA M Z, anlEl 6 iR, FRIE 6 AT UL AR 3HR T
M Z TR RN, e RAEAR 2. 82 mm JE A48 F
SR () e RN 7 i R T MR TR o Sk 3, Y
HPEVREH 21 m 53] 45 m i, J5 A8 7 454 1 B K
PRSI HEINL 2 £, 3% 3 LR b Ny g B3R R 0 A
g5

4 1 000
% 2 500 ‘%
E —— ST £
= N
R —~— ks | W
020 310 410 500

1% /m
FL6 i TGTRE AN A Jr 4 A e AL g Bl TR A th 2
Fig.6 Graph of the maximum tension and stress variation of
the ground settlement and segment structure with burial

depth
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