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Reinforcing treatment and deformation analysis of a foundation pit on a
highly sensitive stratum in Xichang
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(1. Chengdu Surveying Geotechnical Research Institute Co., Ltd. of MCC, Chengdu 610023, Sichuan, China;
2. Sichuan Mental Health Center, The Third Hospital of Mianyang, Mianyang 621000, Sichuan, China)

Abstract: This paper addresses the factors contributing to significant deformations in a highly sensitive foundation pit
located in Xichang. The foundation pit, situated in an area characterized by highly sensitive soil layers, extends to a depth
of approximately 12 meters. Notably, considerable deformations occurred just 3 meters into the excavation process. Analysis
of the surrounding conditions and deformations identified that poor geological conditions, rainfall events, construction
disturbance, and the temporal-spatial effects of the foundation pit were primary contributors to the observed deformations.
Through parameter inversion, it was revealed that the maximum reduction of the shear strength parameter of the upper
disturbed soil was about one-third of the values reported in the initial survey. Based on anchor cable tests, the standard axial
pull-out force per meter of anchor section was determined to be around 28.27 kN. Subsequently, reinforcing measures,
including the installation of jet grouting expansion anchor cables and corner braces, were adopted following expert
consultation to ensure the deformation convergence and smooth operation of the foundation pit. During the reinforcing
process, high-pressure jet grouting expansion anchor cables characterized by minimal soil disturbance were utilized, thereby
expanding the applicability of this technique to highly sensitive strata within the Xichang region. This approach holds
significant relevance and provides valuable insights for similar projects.
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Fig. 1 Photo of foundation pit
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Table 1  Surrounding conditions of the foundation pit
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Table 2 Geotechnical indexes and main related parameters of foundation pit
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OFHEL 18.5 — — — 6.0 2.0 6.0 2.0 20
QM mF L 18.7 8.7 140 5.1 27.0 9.0 12.0 4.0 50
@k mEi+ 182 8.2 90 35 14.0 5.0 8.0 3.0 36
OFENFEME L 186 8.6 100 5.4 21.0 7.0 11.0 4.0 24
@1 19.3 9.3 120 7.1 18.5 6.0 20.0 7.0 44
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@k L 193 9.3 170 8.3 22.0 — 23.0 — 56
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Fig.2 Layout of retaining structure of foundation pit (northern foundation pit)
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Fig. 3 Layout of foundation pit deformation monitoring points
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Table 3 Deformation increment of foundation pit after rainy

season mm
ABEGTI3 HEM L JBFEBT I8 I AT
il L 5 G AR G AR
Smax Hmax Smax Hmax
2021-11-26
o 11577  867.8 10229 7945
SERE 1 HEE R
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2 HFHI ZR 5K Ar
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o 155.34  863.3 159.98 7913
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BT B A BRI S N . BT TR AN
SR ST B G0S Ar d M AR e MRS T A R K
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Fig. 6 Typical profile of foundation pit reinforcement
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