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Application of K, stress path test in engineering investigation in Shanghai

FENG Xuewei
(Shanghai Geotechnical Engineering & Geology Institute Co., Ltd., Shanghai 200072, China)

Abstract: In the test of deformation characteristics of soft clay soil in Shanghai, the test of deformation and strength
of undisturbed soil under different stress paths is rarely carried out in engineering investigation, which makes the
parameters provided in the investigation report not well consistent with the actual soil stratum in the excavation and
unloading process of foundation pit. In this paper, taking a deep foundation pit project in Xujiahui, Shanghai for
example, K, stress path triaxial test was performed in the investigation stage. The test included loading, unloading
and then re-loading of the selected representative soil samples, and recording the stress and strain as well as
modulus of deformation at every stage. The analysis of the test results shows that the stress path had an obvious
effect on the soft clay soil, and the K, stress path can reflect the deformation characteristics of the soil in the
process of foundation pit excavation in the natural state. It is suggested to strengthen the promotion and application
of the K, stress path in the deep and large foundation pit projects which are sensitive to deformation.

Key words: geotechnical investigation; deep foundation pit; soft clay soil; K, stress path; characteristics of

deformation; Shanghai
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Table 1 Major parameters of soil physical and mechanical properties
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@ e ¥ — K B R BORS + 1.00~3.50  32.6 18.3 0.914  0.70 14 14.0 0. 46 4.32
® YRERS/ AT I 3.20~8.30  40.3 17.5 1.141  1.28 8 17.5 0. 62 4.35
@ TR A R RS+ 7.00~17.20  50.3 16. 7 1.428  1.25 9 9.5 1.14 2.17
®1-1 KEHR L 14.70~25.00  40.8 17.5 1.166  0.91 12 11.0 0.71 3.26
®1—2 KEB TR L 18.80~31.20 34.7 18.0 0.999  0.85 12 14.0 0. 44 4.71
@51 KEK TR L IR A - 28.00~37.30  33.6 18.1 0.968  0.87 9 16.5 0. 38 5.33
©®s—2  KER TR L 34.50~47.20 33.5 18.1 0.978  0.78 13 18.0 0.42 4. 80
®, RS EKEA L 39.90~49.00 23.4 19. 6 0.680  0.21 38 18.0 0.25 11. 82
@1 KE— KWK+ 43.50~51.00 25.1 19.1 0.732 4 29.0 0.15 11. 82
Do HEEAKHD 45.30~49.60 26.6 19.0 0.763 1 32.0 0.13 13. 90
Doz KEKE 51.00~69.90 27.1 18.9 0.776 1 32.0 0.13 14. 61
OF K AE R 66.00~88.90 26.4 19.0 0.761 1 31.0 0.18 11. 64
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Table 2 Test data of No. G7 — 15 soil sample

R &M o1/kPa o3/kPa Ko Ahi/mm e/% E/MPa
20 11 0.55 0.52  0.43 4.62
40 22 0.55 1.25 1.04 3.84
60 31 0.52  1.86 1.55 3.87
80 40 0.50  2.37 1.98 4.05
100 50  0.50  2.84 2.37 4.23
Jin i _
120 59 0.49  3.26 2.72 4,42
140 67 0.48  3.60  3.00 4.67
160 75 0.47  3.91 3.26 4.91
180 85 0.47  4.23 3.53 5.11
200 94  0.47  4.55 3.79 5.27
180 84  0.47 0.02  0.02  115.45
160 72 0.45 0.04  0.03  115.45
140 62 0. 44 0.07 0. 06 98. 96
120 53 0.44  0.12  0.10 76. 97
{1 fef 100 44 0.44  0.17 0.15 67.91
80 36 0.45 0.25  0.22 55. 42
60 28 0.47  0.37  0.32 43.68
40 19 0.48  0.52  0.45 35. 52
20 11 0.55 0.76  0.66 27. 34
40 21 0.53  0.48  0.42 9.62
80 41 0.51  0.87  0.75 10. 62
120 59 0.49 124 1.07 11.17
160 76 0.48  1.59 1.38 11. 62
200 93 0.47  1.97 1.71 11. 72
P 240 113 0.47  2.42  2.10 11. 45
280 132 0.47  2.88  2.49 11. 22
320 152 0.48  3.37 2.92 10. 96
360 171 0.48  3.93 3.40 10. 58
400 191 0.48  4.67  4.05 9. 89
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Fig.1 Statistical results of loading— unloading — re-loading

of soil sample No. G7 - 15
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on gray silt clay
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on grey clay
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