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Surface Movement Parameters of Peck Meth-
od Tunnel Based on Gray Relational Theory
QIN Yongjun, MENG Jianyu, XIE Liangfu,
YU Guangming

Abstract Peck method plays an important role in predicting
the ground surface deformation caused by tunnel construction,
but the method only considers some factors based on experi-
ences while studying the ground surface movement parameters.
In view of this limitation, on the basis of collecting and sorting
out the data of Urumqi metro Line 1, the surface movement
parameters of Peck method ( settlement trough width coefficient
i and stratum loss rate ) are studied by means of numerical
simulation and gray relational theory. 8 influencing factors a-
bout soil parameters, tunnel design index and monitoring index
are selected to calculate the correlation between the factor influ-
ence, coefficient i and loss rate 5. The result shows Poisson’s

ratio has a much higher influence on i than other factors, while
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the value of z has little correlation with the angle of internal
friction, showing no significant difference in correlation with
the other 7 factors. Therefore, it is reasonable to consider all
factors through experience method.

Key words metro tunnel construction; Peck method; surface
movement parameters; settlement trough width coefficient;
stratum loss rate
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1 42.5 0.08 19.0 0 24 20 10.5 1.46 1.13 4.191 0.018
2 67.5 0.14 19.0 23 9 21 14.0 28.40 26.00 7.139 0.238
3 47.5 0.13 23.1 12 9 22 13.0 16.50 16.20 15. 660 0.421
4 62.5 0.19 22.0 5 30 20 13.0 6.96 6.54 8.503 0.112
5 70.0 0.21 21.7 27 34 18 15.5 8.90 7.83 5.927 0.100
6 57.5 0.25 19.3 32 2 19 14.0 16.80 16.40 13.665 0.305
7 62.5 0.32 23.5 9 15 21 11.5 12.80 12.50 13.775 0.287
8 75.0 0.05 17.7 9 28 12 17.5 21.60 12.10 2.787 0.145
9 57.5 0.06 23.1 25 28 18 14.0 4.73 3.69 4.257 0.049
10 55.0 0.31 20.9 5 20 22 11.0 8.51 8.24 11.814 0.105
11 50.0 0.19 18.1 21 11 17 15.5 16.50 14.10 5.351 0.144
12 55.0 0.30 20.2 14 3 21 10.0 11.30 11.00 12.932 0.385
13 60.0 0.08 23.1 22 12 18 17.5 51.40 40.50 4.345 0.297
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i/m 0.633 0.748 0.640 0.617 0. 605 0.611 0.597 0. 646
n/ % 0.620 0.642 0.651 0.635 0.520 0.629 0.623 0.715
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