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Grouting isolation and reinforcement test and measurement analysis of
the parallel existing operating line of the overlapping tunnel

CHEN Jia'! YU You* YANG Ping? ZHU Jun' WANG Jiahui* FAN Shaowei’

(1. China Railway Fifth Bureau Group Sixth Engineering Co., Ltd., Chongqing 401147, China; 2. College of Civil Engineering,
Nanjing Forestry University, Nanjing 210037, Jiangsu, China)

[ Abstract] To verify the feasibility of ensuring the safe operation of the existing tunnel by applying the grouting reinforcement
isolation wall method in the small-clearance, long parallel section between Nanjing Metro Line 6 and the existing Line 4, a representat-
ive test area was selected based on similar stratum distribution. Studies and tests were conducted on the reinforcement method, includ-
ing grouting process and mix ratio optimization, in-situ deep soil grouting, coring inspection and water injection tests, saturated uniaxi-
al compressive strength tests, as well as earth pressure and deep soil horizontal displacement monitoring. The results indicate that for
the strata in this project, it is advisable to employ bentonite-cement slurry and rapid-setting high-strength cement-based slurry. The
grouting operation should adopt the methods of "skip-hole drilling" and "cyclic grouting in intervals", with staged grouting for forma-
tions at different depths. The lateral reinforcement extent of the grouted zone reaches >2.70 m, which can serve as the control criterion
for formal grouting construction. During grouting, the earth pressure induced at the equivalent horizontal distance from the existing line
was 0.508 MPa, slightly exceeding the design requirement. However, the maximum horizontal displacement of the soil was 4.64 mm,
satisfying the design requirements. After grouting reinforcement, the stratum changed from extremely fragmented to moderately com-
plete to relatively complete, and from medium permeable stratum to slightly permeable stratum, and the saturated uniaxial compressive
strength of the core samples taken from the inspection hole is more than 1 MPa. Therefore, it is feasible to use this grouting process and
parameters for the grouting isolation and reinforcement construction near the existing operating lines. This can provide a reference for
the grouting isolation and reinforcement under similar working conditions.

[ Key words] overlapping tunnels; close range; parallel operation of tunnels; grouting reinforcement tests; earth pressure; dis-
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Fig. 1 Grouting test area and location plan
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Fig. 3 Grouting drilling and monitoring hole layout

5.0m, F Z1-1—Z1-5, 22-1—272-4, 3 9 NMFH AL,

TR, R 3(a) B 156 DR I 7
FT% 3 A FL(JCK1—ICK3), IR ALE 3 N
FEALINEE P15 B o, 3 DX O A MU )3 2 el
R IE A 225

TR AL B B B s o, BN
A B, T R O ) 476, PRUEE SR R )
I URAN G T B LI 2R B, AR BB B A
JEI M2, T R I P g i

£ B AL FLAME R 159 mm, YL 4127 mmx
6.0 m A b T4, OF L 5 U0 R AN, T ik
AL KA 1.0 m,

T A FLAR Y 5 7K 4 AR T A T TR 3R AN
], B9 BN TR EE O 21.18 ~ 22.94 m; BRAL T2
B2k 89 mm, #E A H A KA SEREFL A 1.0 m, Hy
T g A T A AR, 3 3K BEfLR R M 36.72 ~
40.50 m,

RS ILA IR BARYEE 2 iR e XARIN K
FHUE AN IR RE 2 3 /NEL, AR B (SR —BD)
Bk 2.05~ 2.68 m; A MEB LA T 43 AN E SR /NEL,
OB B 742~ 957 m, 5 SRR BB K
6.94 ~7.56 m. SrBOEHONERIME 4 PR,



Wk RS SRBRIE AT A 2 B LI b s e 5 5 o 309

201m229m AR AEIURMEUE)Z

—2.05.m~2.68 m
: HIRE
T

4] = 1
I m LT I

7.42m~9.57 m B

15.2 m~16.9 m FEHB RULIAK A5 K2

6.94m~756m  H=E
] 1 1 1

Im- RS
BB e B E

W R R A R RN

B4 ERFLEILEATEER
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Tab.1 Ratio table of sealing materials for casing sections
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Tab. 2 Ratio of plastic early strength slurry
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Tab. 4 Slurry type and water sealing effect in grouting section
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Fig.5 Comparison photo of drilled core before and after grouting
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Tab.S Comparison of core data before and after grouting
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Tab. 6 Permeability coefficient of some boreholes in the
field area before and after grouting reinforcement
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