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Exploration of Zones Disturbed by Metro Construction and
Estimation of Grouting Reinforcement Effect
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Abstract; Zones disturbed by Metro construction may affect the safety of Metro operation and surrounding buildings. In
the paper, the principle and characteristics of SSP seismic scattering technology are presented, so as to find an effective
method to explore the zones disturbed by Metro construction and to estimate the effect of grouting reinforcement. The
application of SSP technology in Tianshuiyuan Middle Street Section of Line 14 of Beijing Metro is illustrated, which
verifies the effectiveness of SSP technology in the exploration of zones disturbed by Metro construction and in the
estimation of the effect of grouting reinforcement. Conclusions drawn are as follows: 1) The grouting zones in the SSP
image take the form of high velocity anomalies, while the disturbed zones in the SSP image take the form of low velocity
anomalies; 2) The locations and patterns of the disturbed zones and grouting reinforcement zones can be determined on
basis of the distribution of the high velocity anomalies and low velocity anomalies in the SSP image; 3) SSP technology,
which has such advantages as strong interference resistance, deep exploration depth and high resolution, is suitable for
exploring disturbed zones and estimating grouting reinforcing effect.
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Fig. 1 Schematic diagram of seismic scattering technology
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Fig. 2 Cross-section of tunnel of Line 14 of Beijing Metro
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Fig. 3 Locations of lines and profiles
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Fig. 4 SSP high resolution seismic instrument
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Fig. 6 Wave velocity of Profile L. =2 and distribution of disturbed zone and grouting zone
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Table 1  Locations of grouting reinforcement zones in Profile L -2
TSN X G FE L/ m BB/ m
G-1 7~13 4~15
G-2 47 ~53 3~15
G-3 68 ~73 11 ~15
G-4 97 ~ 100 6 ~15
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Table 2 Locations of disturbed zones in Profile L —2

sl X %% 7 B [fl/m PR/ m
V-1 0~6 12~15
V-2 15 ~17 4~15
V-3 40 ~45 4-~15
V-4 55 ~61 13 ~15
V-5 66 ~67 7~11
V-6 73 ~80 11~15
V-7 83 ~89 13 ~15
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Fig. 7 Wave velocity and disturbed zone distribution of Profile R -6
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Table 3 Locations of disturbed zones in Profile R — 6

X 5= FE L/ m HH/m
V-1 0~10 12 ~14
V-2 18 ~22 10 ~ 14
V-3 26 ~29 12 ~14
V-4 39 ~42 7~14
V-5 46 ~48 10 ~ 14
V-6 53 ~56 10 ~ 14
V-7 58 ~61 7~12
V-8 64 ~70 11 ~14
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