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Inversion analysis of earth pressure for limited soil between oblique support
retaining foundation pit and adjacent basement

ZHANG Guomao'?, PENG Wenxiang"*

(1. School of Geosciences and Info-Physics, Central South University, Changsha 410083, China; 2. Key Laboratory of
Metallogenic Prediction of Nonferrous Metals and Geological Environment Monitoring(Central South University),
Ministry of Education, Changsha 410083, China)

Abstract: In order to study the distribution of earth pressure for limited soil between oblique support retaining
foundation pit and adjacent basement, back analysis of site monitoring data of a foundation pit was studied. Based
on the improved cubic spline method of the trial algorithm, Matlab software was used to calculate the bending
moment value of the supporting structure and the earth pressure value behind the pile. The results show the earth
pressure of limited soil is influenced by displacement mode, non-limit state and boundary conditions. The active
earth pressure of limited soil above the excavation surface shows a distinct "R" shape distribution. The active earth
pressure is about 16.3% smaller than that of the calculated value of classical earth pressure. The difference between
the passive earth pressure and the active earth pressure below the excavation surface shows approximately rectan-
gular distribution. The difference is about 65% smaller than that of the calculated value of classical earth pressure.

The above analysis results provide the basis and reference for the design calculation of this type of engineering.
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Fig.1 Schematic plane of foundation pit
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Table 1 Geotechnical parameters of support range of foundation pit
y/(kKN-m™) o/(°) c/kPa 7/kPa
® 18.0 10.0 15.0 25.0
@ 18.5 15.0 15.0 40.0
® 19.2 15.0 25.0 55.0
@ 19.8 20.0 30.0 75.0
® 20.0 22.0 35.0 85.0
® 21.5 30.0 50.0 160.0
@ 23.0 40.0 60.0 190.0
1.3
BC (1 224 m 104 m 1.2m
34m 20m C30 4.0 m
+ HN
30° 10.0 m
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Fig.3 Schematic diagram of installation position of
inclination-measuring tube of supporting pile
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Fig.4 Schematic diagram of installation position of strain
gauge on oblique support surface
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Fig.6 Monitoring results of the horizontal force Q of sidestay
of support structure in section BC
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Fig.8 Simplified schematic diagram of calculation principle
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