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Research and application of stress ( pressure) measurement system
for physical modeling

LOU Jinfu' ** GAO Fugiang' ** LI Jianzhong' *® YANG Jinghe' >* WANG Xiaoging' >* LEI Shun'?*’

( 1.Coal Mining and Designing Department Tiandi Science and Technology Co. Lid. Beijing 100013 China; 2.Coal Mining and Designing Branch China
Coal Research Institute Beijing 100013 China; 3.State Key Laboratory of Coal Mining and Clean Utilization Beijing 100013 China)

Abstract: A low-disturbance high—precision and high-efficiency measuring system has been developed for a newly—
built physical modeling system and its three component modules have been developed and calibrated on basis of in—
strumentation data.The calibration results show that the abutment pressure test modulus has stable output.The roof sup—
port modeling module is of high linearity reliability and stable mechanical property.The stress test bricks have good
consistency with modeling materials in the aspect of mechanical properties compatibility of deformation and its char—
acteristics of moisture-proof and insulation can meet moist model-making condition.The application results indicate that
the whole measurement system can provide high precision testing data efficient sampling works and long-term reliabili-
ty.The application of this measuring system along with physical modeling system can achieve the evolution of mining—
induced stress field and roof weighting prediction and an enhanced understanding of the interaction between roofs and
supports.The key findings could demonstrate the relevance between mining-induced stress and overbying strata break—
ing.
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Fig. 1  Stress( pressure) measurement system
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Fig. 2 Layout scheme of load cells( 80 pieces in total)
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Fig.3 Design sketch of the load cell and prototype
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Table 1 Technical parameters of load cell
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Fig. 4 Calibration curves of load cells
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Fig. 5 Fitting analysis of calibration data
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Table 2 Sensor parameters of support model 9

Fig. 9 Calibration curve of support model

/
(mV V" 1% 1% 4

5G201 1.93 0~50 mm  0.14 0.32
AK-1 1.138 0~5 MPa 0.07 0.12
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Table 3 Technical parameters of foil strain gauge
1Q /1076 X /mm X /mm /C
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Fig. 10 Making process and burial of strain test block
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Fig. 14  Evolution of stress concentration factor in the physical model
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Fig. 16  Evolution characteristics of mining—induced stress field
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