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Monitoring and analysis of natural foundation subsidence of raw
coal bunker with big load

LYU Yuangiang'?, ZHAO Jingang’, FENG Wei’, DONG Zhuanyun®

(1. College of Geology Engineering and Geomatics, Chang’an University, Xi’an 710054, China;
2. China Coal Xi’an Design Engineering Co. Ltd., Xi’an 710054, China)

Abstract: In order to reflect the characteristics and regularity of natural foundation subsidence of raw coal bunker
with big load and to ensure the safety of the project, a set of subsidence monitoring system was built at the study
site, after tracking ground subsidence of raw coal bunker with big load during construction and operation, we veri-
fied the “standard method” and “three dimensional numerical analysis method” according to the actual monitoring
results. The results show that the actual deformation of the foundation of raw coal bunker met the allowable value
required in norms and it was proved that the scheme using the Quaternary lacustrine sand layer as natural founda-
tion was feasible; the actual subsidence of the foundation soil is mainly concentrated in the operation period, the
proportion of the subsidence during construction stage is small(10% to 27%), while the proportion of subsidence
during the construction stage, calculated in the norms is more than 40%. The influence of foundation stiffness
during the calculation and prediction process was considered, the calculation results of the pressure distribution and
the subsidence of the foundation soil were more consistent with actual situation. The research results can provide
theoretical basis and reference for site design, construction and safe operation of similar project.
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Fig.1 Plan sketch of subsidence monitoring and analysis scheme
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Table 1 Main physical and mechanical indexes and calculation parameters
/m y/(KN-m™) EJ/MPa Eo/MPa E/MPa
0.43~7.77 15.9 17.5 20.0 48.0 0.34
4.89~8.66 16.7 32.5 36.0 84.0 0.32
8.50~13.33 18.1 39.3 40.0 90.0 0.30
1.70~4.01 20.3 33.3 30.0 50.0 0.28
2.00~9.00 19.3 35.5 45.0 120.0 0.29
19.7 15.0 25.0 60.0 0.28
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Fig.2 Diachronic changes of overlying load of different coal bunkers
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Fig.3 The characteristics of subsidence during construction of coal bunkers
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Fig.4 Characteristics of subsidence and deformation during
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Table 2 Computation results of tilt of raw coal bunkers

1 2 3
/mm 41.09 41.09 32.62
/mm 26.30 26.30 28.48
0.000 5 0.000 5 0.000 1
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Fig.5 The three-dimensional model of raw coal bunker
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Fig.6  Distribution of calculated plane subsidence (full load
state)
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Fig.7 Calculation results of subsidence in different sections
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Fig.8 Comparison of calculated and monitored subsidence at
each angular point
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