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Impact and Control Measures of Shield Tunneling with Small
Clear Distance on Overlying Existing Running Tunnels in
Shallow Cover Soil

ZHOU Yi
(Shanghai Tunnel Engineering Co., Lid., Shanghai 200032, China)

Abstract; The newly constructed Metro Line 8 in Zhengzhou crosses over the operational Metro Line
2 running tunnel, with the minimum clearance of 1. 45m, posing a significant risk to Metro Line 2. In
order to ensure the operational safety of Metro Line 2, protective control measures of anti-pull piles
combined with cover plates and MJS grouting reinforcement are taken in overlapping areas of the two
lines. Additionally, in-site monitoring and three-dimensional FEM numerical simulation are conducted to
assess the potential deformation of Metro Line 2 running tunnel induced by the shield tunneling
construction of Metro Line 8. The research results show that the shield tunneling construction with small
clearance causes the existing tunnel to exceed the deformation limit; However, after implementing
comprehensive control measures of anti-pull piles combined with cover plates and MJS grouting
reinforcement, the maximum uplift of the existing tunnel is approximately 3mm, meeting the deformation
control requirements. The uplift of the existing tunnel generally takes on a trapezoidal shape; The uplift
at the intersection of the existing and new tunnels corresponds significantly to the variations in shield
tunneling construction on the left and right lines. The uplift caused by shield tunneling on one side is
greater than on the other side, but the final uplift at the two intersection points on the same line is roughly
the same. When the existing tunnel is adjacent to underground buildings, the uplift on the side of the

tunnel adjacent to the building is smaller than that on the side not adjacent to buildings due to the
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constraint effect of the nearby structures.

Keywords: subways; shields; small clear distance; monitoring; finite element analysis; control

measures ; uplift
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Fig.1 The spatial relationship between Metro

Line 8 and Metro Line 2( unit;m)
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Fig.2 Distribution of the soil strata for Dongfeng

Road Station-Zaozhuang Station running tunnel
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Fig.3 Comprehensive control measures by uplift
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Fig.4 Vertical displacement monitoring points of

Metro Line 2 tunnel structure
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Table 1 The calculation parameters of HS-Small constitutive model for each soil layer of the site
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+2 v/ '/ ®'/ % EY ES/
#5  (KN-m™) kPa (°) ) MPa MPa
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@,, 18.2 19.0 20 0 6.5 6.5
@,, 18.5 21.5 15 0 4.9 6.0
@4 19.6 16.0 25 0 9.0 10.7
@y, 20.0 3.0 28 0 20.0 20.0
s, 20.0 1.0 32 0 25.0 25.0
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®s., 20.0 1.0 32 0 30.0 30.0

40.0 80. 00 1.0 0.74 0.80 0.90 100 0.3
32.5 42.25 2.0 0.66 0.65 0.90 100 0.2
30.0 40. 00 4.0 0.74 0.80 0.9 100 0.2
63.0 90. 00 2.1 0.58 0.65 0.90 100 0.2
60.0 108. 00 2.2 0.53 0.60 0.85 100 0.2
75.0 140. 00 2.2 0.47 0.60 0.85 100 0.2
70.0 100. 00 1.9 0.59 0.65 0.90 100 0.2
90.0 155.00 2.2 0.47 0.60 0.85 100 0.2

Tey R B M T o N H A RERER T 0 N AN BEEESAR p hEWBTIK s ELy A S5 P i 2% DI B5) S =R HE K 95 4)
IR P IS B £ S =K BT IR P i S I EIER ; G5t /NSRBI T 9 S R IRy, W HIZR DT DI

TEVR LR Y VIR A 709 ST 7 4 5 Ry A 5 K, Sk 1E 5 [

H R 50, HINEIERIA
+ S8k E 25kN/m’
# 36. 0GPa,

HURAER LR SR IC R, BTk i 113 2 8K
MR MR R E O 30.0GPa, EE ¢y A
25kN/m’  #E4% D R 1. Om, HEMIEERH 1 £ AR PG )2
SPFHUA, 76 TN X N A 376kN/m , 78 JE 124
I XN 2 190kN/m , #5 it , BA A A B BR B3k 7k 2
J1 F,, %A 2 000N,

2.3 BT

FESCBR TR I A 1 a2 2 — > 3% 22 i T4
TR PRI RS AP0 I A F it T T AL i ) 8 B
Pt TRt R, BLAh, 78 8 5 L& B M i ik 2
5 2 SRS X BT, H RS TIRAE | T AR A MJS
TR, 5 A8 2 S8 0F S Prak | 36 At T
SEIE A R IT R < s S gl AR R SE R,
¢“ﬁﬁ%ﬁﬁ@ﬁﬁ%mrﬁ%%$ﬁgws

N ] DX A A 00 D 2 38 3 18 0T IX 8 A A RS
ﬁ%ﬂo

RS2 o 5 ) I 228 il T R0 O e b s o i 1)
it T T %, A1 FROCE (B AR T AL 3R An1&] 6 B

CIHAS 0.2, M AR

o | FRSEAER| | (RsE AL
SRR [ B TH A EﬁGWﬁJ
SHEIH
iw@ﬁ A 445

?E&Zﬁ*d% ﬁfﬁﬁﬁl 85 ,5@
& S ETTRIN

6 ARTHEEMEIISR

Fig. 6 Finite element numerical simulation

construction steps
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Fig.7 Vertical displacement monitoring results of
the left tunnel of Metro Line 2
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Fig. 11 Vertical displacement of the left tunnel of

Metro Line 2 caused by construction of Metro Line 8
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Fig.12 Vertical displacement of Metro Line 2 tunnel

caused by construction of Metro Line 8
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