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Fig.1 The schematic plan of shield tunnel and Ningqi railway
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Tab.1 Physical and mechanical parameters of soil
KPR PR IR
25 waam O TR B! (%@%)/ (,é:‘r;w WA ?HE/T

% (kN/m?) MPa P ©) 14 LPa

@-1b2-3  #FEF+ 33.6 18.2 0.990 5.44 10.2 7.1 0.54 110
@-2b4 PR R L 408 17.7 1.167 3.83 8.8 59 0.60 75
@2-3h2 3 5t A 4 25.3 19.3 0.748 6.49 28.8 10.8 0.48 150
@-1b1-2  #FEH+ 25.7 19.3 0.756 8.36 51.1 13.1 0.41 220
3-2b2-3  HFEH+ 29.7 18.8 0.851 6.10 31.4 9.9 0.45 135
3-2bc2 WA It 29.6 19.0 0.816 6.68 20.9 19.9 0.40 160
@-3b1-2  MHEH+ 24.9 19.4 0.736 8.53 49.5 12.4 0.41 210
@-1b1 Lo 23.7 19.7 0.694 9.79 65.4 13.0 0.36 260
@-2h2 i 23.7 19.6 0.698 7.64 375 12.6 0.40 180
D-de PO IR DR R A 15.4 20.6 0.460 17.19 8.1 27.1 0.32 260
®-4b2 w1 21.6 19.9 0.644 10.29 65.3 9.7 0.45 180
K2c-2 AL A (21.5) 0.35 310
K2c-3 XA TR (21.7) 0.30 900
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Fig.2 Cement mixing pile reinforcement(Unit: m)
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Fig.3 Pile—plank reinforcement(Unit: m)
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Tab.2 Computation results of ground settlement mm
e Jehn T 1 T2 T3 T 4
BT 438.88 227.11 163.41 105.78 68.07
T DX 52.34 82.77 25.14 29.45

TEMNZ 174.77 80.64 80.64 38.62
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Fig.4 The longitudinal settlement of tunnel bottom under different conditions
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Tab.3 The maximum longitudinal settlement and the minimum curvature radius of tunnel
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Fig.5 Plan of pile-plank reinforcement (Unit:m)
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Fig.6 Cross section of pile—plank reinforcement(Unit:m)
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Fig.7 North concrete slab model and the calculation results of pile top force

SRR HE U F B e A 7 A MR 35 b M i) vh AR b B RAEA 5 475 kN,
F Tl FLFE TEAEAE AR © HEA K203 Z0 L IR TED A, DRI X T i 9 D I 25 IR AR A B 114 1 4 DL
W AR A (2)

_ Do
T

(2)
Ko, IR AR BB IS K E, i B AR R IR A s p SR A0 v 2K ) % B s, W s R

iz BRI AN FI I B0, B 25 R (] A %o 38 i 28 19 20 #5070 58 4 Pl A R L, 133045 A0 114 dee R 4 LR
N 4.1 mm,

R (R AT 0 3t 2 5 Ll B MUY )b S TR FL B TEAE A VR T TR A (), Al AR B4 (42) L
FETENE I A VF R 2



42

2018 4

%i t 11 D 4928 kN [l
.

! \ ‘l \}
EEEEEE e
P
11 L 11

- 1 ! t H ) 4258 kN
| PP P11 i
] Pty
Pt
A T T O

11 Y W

)

D

(b)
8 BMMERLIWMERRHELERE

Fig.8 South concrete slab model and the calculation results of pile top force
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Tab.4 The maximum longitudinal settlement and
minimun curvature radius of tunnel
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Fig.9 The longitudinal settlement of left and right tunnel
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Research on Foundation Treatment Measures for Shield Tunnel
Crossing Sections under Extension Railway Construction

Huang Long

(Shaoxing Rail Transit Group Co., Ltd., Shaoxing 312000, China)

Abstract: The later constructed railway may have great influence on the former constructed shield tunnel. For
this case, the paper analyzed two types of foundation treatment measures, including cement mixing pile and pile—
plank structure. According to the results of theoretical calculation and numerical simulation, the deformation of
shield tunnel with cement mixing pile reinforcement is above the protection standard of subway while the defor-
mation of shield tunnel with pile—plank reinforcement can control the deformation of the tunnel. The research
may provide reference for similar projects in the future.

Key words: shield tunnel; cement mixing pile; pile-plank structure; subgrade settlement



