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Settlement Control on Retaining Wall Embankment Affected by
Underneath Traversing Large—diameter Slurry Shield Tunnels

MA Wenhui', YANG Chengyong', PENG Hua'", BAI Yan',
CHENG Lin',GAO Lihong?, LIU Zhiyang®
(1. School of Civil Engineering, Beijing Jiaotong University, Beijing 100044, China;
2. Beijing Subway Ltd, Beijing 100044, China)

Abstract:To investigate the settlement control measurement on the retaining wall embankment under the dual
slurry shield tunnels underneath traversing construction, taking the retaining wall embankment in Beijing Capital
Airport Express Line at Wangjing on Beijing —Shenyang passenger high —speed railway line as engineering back-
ground, in—situ settlement monitoring data and shield construction parameters were analyzed. Settlement regulations
of the embankment were narrated. Experiences on real —time adjustment of shield construction parameters, compre—
hensive use of pre—grouting, supplementary grouting and secondary grouting were summarized. The measurement re—
sults show that the relationship among tunneling parameters,as well as slurry parameters,is close. A relatively high
thrust force, slurry pressure,slurry unit weight and slurry viscosity are the key parameters that ensure the shield to
traverse quickly and safely with small disturbance to the embankment. Synchronous grouting at a pressure is 0.15~0.2

MPa greater than the slurry pressure and with a volume about 2.5 times the theoretical value can fully fill the shield
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tail void. Ground pre—grouting effectively improves the soil and moderately raises the embankment. Ground supple—

mentary grouting at a pressure of 1.2 MPa can timely restrain and even compensate the settlement of the embankment.

Secondary grouting in tunnels at a pressure of 1.2 MPa and a speed of 100 L/min reduces the post—construction settle—

ment of the embankment.

Key words:shield —driven tunnel excavation;traversing construction;retaining wall embankment;settlement

monitor; construction parameters; settlement control
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Fig. 1 Layout of construction site
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Fig. 2 Longitudinal profile of construction site (unit:m)
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Tab. 1 Properties of soil strata
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Fig. 3 Distribution of automatic measured points
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Fig. 4 Time history curves of embankment settlement
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Fig. 5 Grouting-reinforced area
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Fig. 6 Layout of boreholes (unit: m)

FEYG M XA TSN e G, BT R
X BYTESRA , E RO B b iy A (C.b.d it 4 HEwl i
NIRRT A,

FETE K AT B B, R HER R4S T R 4
RS 1R, H KT H 0.4 MPa B4 & 0.7
MPa, 13 3 B 1 7E 50~70 L/min, FFL 2K,
TSR] ] B 24 h, A0E 7 B, RS BRI A]
PEIEDE B F I E40.3 mm; (2 1R R, RECR 452

E2lEy ) I 52 LR SR o O U AT ]S T

£-0.12 mm.
1.007 SN " TRES
=== Y6 MG PLFHE A -, Ef@’[ f
075F —YUWlgiRE N, T \ A\
2050} ‘ :
= X | s ,\,"' W .
go.zs» wp\;’,wﬁ”n\ | A
= ] e
= % a7
025} | FEdRIE: ot T
T

A B BRER IR B

100 200 300 400 500 6(I)0 760
1]/
I SES Sipe eI
Fig. 7 Settlement of embankment at measured points

during ground grouting
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Fig. 8 Settlement of embankment at measured points

during traversing
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Fig. 9 Resulting settlement troughs on embankment
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Tab.2 Shield tunneling parameters
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Fig. 10 Curves of shield tunneling parameters
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Fig. 12 Curves of shield synchronous grouting parameters
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