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Study on Pumping Test for Xi an Metro Crossing Ground Fracture
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Abstract M easuring hydrogeological condition of ground fissure could provide a basis for the design and construction of
Xi an Metw. Hydrogeological test around the ground fracture was done in Laodonglu primary school of Xian City, which
located above the ground fracture; from July to September, 2008. It incduded water penetration drilling hole injected with
water and pumping tests and the stationary flow pumping test in No. 1 pumping well was taken as a special example.
Effect of ground fracture on seepage action of ground water was studied. The three formulas (stationary flow dive fully
penetrating well with one or two observation wells, water level reset rate fully penetrating well) were used to calculate the
permeability coefficients of shallow soils which were parallel or vertical to the ground fracture. The differences of
permeability coefficients were discussed. Finally, effect of stress application of building on foundation soil was simulated by
finite element software MADIS. The results showed that the permeability coefficients of soil body parallel to the ground
fracture was a little bigger than that vertical to the ground fracture based on the above mentioned three formulas; the

permeability coefficient calculated by the three formulas decreased in the order of water level reset rate fully penetrating
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well stationary flow dive fully penetrating well with two observation wells and stationary flow dive fully penetrating well
with one observation well under the same height of diop and well loss caused the difference; the influence of building on soil
body mainly focused on plain fill loess and paleosol strata gradually decreased under silty day strata, and the influence
depth was approximately 18 m; because of the load application of building to the upper side of ground fracture for a long
time, effect of subsidiary stress caused foundation soil consolidation, and the permeability coefficients in the upper side of
ground fracture w as smaller than that in the lower side.
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Pumping Wells in Test Site
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Fig. 4 Relationship Between Water Yield and Time for
No. 1 Pumping Well Under the Small Height of Drop
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Fig. 6 Relationship Between Drop-down and Time for

Pumping Wells Parallel to the Ground Fracture Under
the Small Height of Drop
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Fig. 7 Relationship Between Drop down and Time for
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Fig. 13 Relationship Between Drop-down and Time for
No. 1 Pumping Well Under the Large Height of Drop
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Tab.2 Test Result of No. 1 Pumping Well Under the Small Height of Drop
1
1 2 3 4 6 3 5
1 /m 0. 00 6. 00 6. 00 12. 00 24. 00 24. 00 6. 00 12. 00 6. 00
/m 9. 62 9.55 9.61 9.49 9.61 9.20 9.48 9.61 9.74
/m 14.21 10. 09 10. 48 10. 17 10. 03 9. 26 9.76 9.97 11. 00
/m 4.59 0.54 0. 87 0.68 0. 42 0. 06 0.28 0.36 1.26
/(m3-°d 1) 125. 34
Ki/(m=d " 0.78 0. 82 1. 11 1. 16 0.79 1. 00 1.07
Ky (m°d™ D 1.91 0. 81
Ky (m-°d 1) 3.16
: Ky 1 s Ko 2
K3
31
Tab.3 Test Result of No. 1 Pumping Well Under the Medium Height of Drop
1
1 2 3 4 6 3 5
1 /m 0. 00 6. 00 6. 00 14. 00 24. 00 24. 00 6. 00 12. 00 6. 00
/m 9. 66 9.61 9.62 9.56 9. 66 9.25 9.50 9.57 9.74
/m 17. 62 10. 67 10. 82 10. 27 10. 05 8.23 9. 81 10. 28 11.29
/m 7.96 1. 06 1. 20 0.71 0.39 —1.02 0.31 0.71 1.55
/(m3 e d™h) 156. 81
Ky/(m-°d™ b 0. 69 0. 67 0. 82 0. 89 0. 64 0. 80 0. 84
Ky (m=°d D 1.94 1. 11
Ky (m°d b 4.59
4 1
Tab. 4 Test Result of Na 1 Pumping Well Under the Large Height of Drop
1
1 2 3 4 6 3 5
1 /m 0. 00 6. 00 6. 00 14. 00 24. 00 24. 00 6. 00 12. 00 6. 00
/m 9.75 9.70 9.72 9.65 9. 80 8.79 9. 65 9.71 9.87
/m 27. 46 10. 83 11. 11 10. 40 10. 20 9.01 10. 00 10. 47 11. 66
/m 17.71 1.13 1.39 0.75 0. 40 0.22 0.35 0.76 1.79
//(m3 > d 1) 202. 25
Kiy/(m°d™ D 0.52 0. 54 0.65 0.71 0.52 0.61 0. 67
Ko/ (m-°d™ 1) 2.30 1.17
Ky (m°d D 3.71
1. 00.0.80.Q 61 m/d; 3 .
N 3.4
1 11.0 82.0 65 m/d;4 5 1 s 2
s 1. 16.Q 89. NN
Q 71 m/d. 1 91.1. 94.2 30 m/d; 2
, ( 5 SN
s Q81.1L 11.1 17 m/d.
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Tab. 5 Parameters of Model for Different Strata

/ / / /
MPa kPa &) (kN°m3

3.63 0.38 12 15 17.1
7.00 0.30 30 14 18.0
5.77 0. 30 35 15 19. 8
6.28 0.30 45 18 19. 8

E
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Fig. 16 Geometric Model of Strata
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Fig. 17 Minimum Principal Stress in
Principal Axis Direction
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Fig. 18 Maximum Principal Stress in

Principal Axis Direction
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Fig. 19 Vertical Displacement
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Fig. 20 Maximum Plastic Principal Strain
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Minimum Plastic Principal Strain in
Principal Axis Direction
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