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Field Experiment on Influencing Factors of
Surface Settlement Control Effect Induced by
Shield Tunnel Synchronous Grouting

YAN lJing, WANG Fei, FU Chunqing, LIU Wei,
SHI Peixin
Abstract In shield tunneling, the synchronous grouting
method is adopted to control the ground settlement caused by
ground loss. Suzhou rail transit Line I is taken as the engineer-
ing background, 3 test sections with similar external conditions
like formation characteristics and buried depth are selected, to
study the influencing factors of grouting amount, grouting pres-
sure and grouting materials on ground settlement respectively.
On this basis, synchronous grouting parameters of shield and
stratum settlement control measures suitable for Suzhou area are
proposed. The research shows that when the grouting amount
per loop is more than 3.5 m®, the effect of surface settlement
control is no longer obvious; since the surface settlement is

greatly influenced by the fluctuation of grouting pressure, it is
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recommended that the grouting pressure be controlled within 0.
35 ~0.4 MPa range, or the higher pressure will cause the split-
ting and slurry running, not conductive to settlement control;
the cement grout performs better on ground settlement inhabita-
tion than the ordinary grout without cement.

Key words shield tunneling; synchronous grouting; ground
settlement; field experiment
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Tab.2 Construction parameters of synchronous grouting

in each test section on Line 1
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Fig.1 The geological situation of field test section on Line 1
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Tab.3 Formation parameters of field test section

on Suzhou metro Line 1

HmE/ RGO NEE Ik LE

= (KN/m*) #/MPa Ji/kPa f1/(°) HERH
D7+ 18.5 4.2 4.0 12.0 0.55
@ #t 19.0 8.0 8.0 13.4 0.50
@, BEF+  19.1 4.3 28.0  14.3 0. 60
@, ¥+ 19.0 5.6 27.5  14.4 0.53

@, bt 19.7 14.2 8.4 29.1 0.47
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Fig.2 Influence curve of grouting amount on

surface settlement
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Fig.3 Surface settlement curve of grouting amount test section
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Tab.4 Characteristic value of settling tanks in grouting

amount test section

W 0 T i/m Spp/mm  Vg/(m’/m) 1/ %
R350 5.64 25.21 0.355 74
R370 5.59 20.54 0.287 79
R390 5.44 19.42 0.264 81
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Influence curve of grouting pressure on

surface settlement
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Fig.5 Surface settlement curve of grouting pressure test section
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Tab.5 Characteristic value of grouting pressure test section

W i/m Spe/mm Vg/(m'/m)  mp/%
R280 7.39 20.08 0.371 73
R306 7.56 21.43 0.405 71
R320 7.71 18.81 0.362 74
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Fig.6 Grouting material influence on surface settlement
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Tab. 6 Characteristic value of settling tanks in grouting
material test section
b T i/m Spa/mm  Vg/(m*/m) /%
R143 6.36 30.10 0.479 65
R148 6.92 26. 84 0.464 66
R153 6.83 25.49 0.435 68
R320 7.71 18. 81 0.362 74
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