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Research on Key Construction Technologies of Subway Shield Tunneling
Through Existing Building Anchor Cables Groups:
Taking Shenyang Metro Line 3 as an Example

TIAN Yudong
(China Railway 15TH Bureau Group Corporation Limited, Beijing 100083)

Abstract: Based on the shield tunneling subway crossing through the existing anchor cable group between Wenfu Road Station
and Fuming Street Station of Shenyang Subway Line 3 as the background. The paper analyzed various treatment schemes for
shield tunneling through anchor cable areas. Through comprehensive comparison of technology, economy, and construction
period, combined with the actual project conditions, a scheme was proposed involving the mining primary lining method to
excavate tunnels, remove intruding anchor cables, backfill with mortar, and subsequently conduct shield tunneling. Numerical
model analyses were performed for various construction stages, and comparative analyses were conducted by integrating on-site
monitoring data. The results show that the mining primary lining method can effectively remove anchor cables, and mortar
backfilling eliminates obstacles and hidden dangers for subsequent shield construction. The shield advancement proceeded
normally without requiring chamber opening. The surface deformation data from construction monitoring is slightly larger than
that from numerical analysis, but the deformation patterns are basically consistent, both showing a trend of larger values in the
middle and smaller values towards the edges. Engineering practice has proven that the method is safe and reliable, and it can
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Figure 1 The planar relationship of surrounding buildings
within of the anchor cable intrusion
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Figure 2 Cross-sectional view anchor cable intrusion

and surrounding pipelines of the interval tunnel
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Figure 3 The geological profile of interval tunnel
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Figure 4 Schematic diagram of the primary lining of
mining method for handling anchor cables

L35 Tl E R X R4S R R AL B VAR 0 AR R
R TARRE, (HAATRBE SOG4, PEULAR 2 P

66 URBAN RAPID RAIL TRANSIT

#2 XERBRIREEDEBA EX L
Table 2 Comparison of treatment methods for
penetrating limit anchors in interval tunnel
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Figure 5 The structural section of the mining method tunnel

between Wenfu Road Station and Fumin Street Station
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Table 4 The soil material parameter
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Table 5 The tunnel structure material parameter
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Figure 6 The finite element calculation model for
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Figure 7 The finite element calculation model for
shield tunneling method
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Figure 8 Cloud map of soil vertical displacement

during mining method excavation

HIE 8 rIE H: BEER LERRIE T, MR
R A T UURE, BRI IE EO5 TR ROR, MR R K
VUL 2.8 mm, [EIE A F5Z 2w AR TR, K
DU T BEIE TH, 29 5.2 mm, e K BERA T HEE,
214 7 mmo.

tE 9 vl R Cad AR, [RA 2 s f A
KAGHINR, MR KELILF] T 4.5 mm iiti, B
TEHETR%LY 7.8 mm, L) H 152 2[Rl AN SR (1) 5 &
Ky, BERARN, FEREZI0 4.5 mm.

R S A3 B i O AR R TR A, SRR
IE EIT RIS, e RpiREihZe, gl 10 Pros.
R YR TEARFEA I v B, e (] g i 1 2l 2
PRI TR, TR 15 Ry ARG B, AL

68  URBAN RAPID RAIL TRANSIT

T2 I KUTFRAE 20y 2.81 mm, b3 RIS e Ky %
{E4)4 4.53 mm.

{iF%/m
. +4, 67486e-003
+2, 36873e-003

~T. 86624e-003

(a) “HE=H
s
{iFs/m
S om0
42 368730-003
.48
+1. 04388¢-003
.08
+2. 277534004
2. .
-4, 052684-004
19
-9 76662¢-004
-1, 681364-003
-2, 43384¢-003
15.1%
-3, 12637«-003
4.4
-3, 827504-003
36
-4 T7647¢-003
)

-5, 81186¢-003

-7 86624e-003

(b) —HE =

Pl 9 [m] 3ot T 2 B v S s [
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Figure 11  Cloud map of soil vertical displacement

during shield tunneling
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LERN T

+1, 31916e-001
4. 8%

~1. 39651e-001
E 2%

=1, B4T03e-001

7.5%
-1, 88547001

12. 5%
=2, 10243-001
13. 0%
-2, 23475e-001
1%
-2, 41684e-001
%
=2, 66357e-001
8 1%
-2, 82740e-001
%
-3, 18973e-001
6 9%
-3, 46097001

1%
-3, 73443001

-4. T1063e-001

(a) W™ ILTHZ WIS 451
LERN )
+1. 318166001

4. 8%
-1 39651001
6. 2%
~1. 64T03e-001
;l 89547001
-2, 10243e-001
13. 0%
=2. 23475-001

. 9%

-2 66957e-001
. 1%

-2 92740e-001
. 8%
-3, 18973e-001
o
“-3 46097e-001
=3 73dd3e-001

6. 0%
=4 T1063e=001

(b) P TA7) S 454

URBAN RAPID RAIL TRANSIT 69



ETHIREIZE - £ 385 F6H 2025F 12 B

LERN )

+1 45987001

2 oK
-1 205450-001

4 0%
-1 61760e-001

10, 5%
1902784001

S
-2 03223¢-001

1.9
-2 21348e-001

10, 0%
-2 445340001

9. 2%
. ~2. 67433e-001
“-2 89921e-001

B 2%
-3 13950e-001

[
-3 357480001

6 T

=3, 63707-001
6 6%
-4 57717e-001

(c) JEHA TR S22

LN T
+2. 33984002
o

-2, B4805e-002
7. 4%
=3, 44163002

-3, T8000«-002
13.1%

—ed, 0B466e-002
12, 5%

=4, 37306e-002
10. 4%
4, 728174-002

e

-5, 326494-002

B

6. 01279¢-002

——=§, T1814e-002

=

-

~7. 41287002

7
-8, 10523002

——=9. 38001e-002

=

(d) JEF S A

K13 mKENT =

Figure 13 The cloud map of maximum principal stress
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Table 6 The result of internal forces in supporting structures
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Figure 14  Vertical displacement of ground soil
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