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Research and application of stress testing apparatus for similar material model test

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

Abstract:In view of the shortage of previous stress measurement methods, especially in the following aspects: the compatibility of me-
chanical characteristics, stability of data acquisition, and model operability between embedded block and the model, a new type of stress
testing apparatus has been developed, whose core component is the stress testing brick. The brick is made of the same material as the mod-
el, and the production process includes block processing, strain—gauge sticking, moisture—proof insulation processing and sand—coated
sealing. Physical tests indicate that the stress testing block is of good moisture—proof insulation properties, and the rate of long—time zero—
drift is 3.25% ~6.78% , which has little impact on experiment results. And its application in physical modeling experiment shows that the
compatibility and deformation coordination of the block and model is excellent, and the moisture—proof insulation properties can adapt to
the damp environment during model making and maintenance. Test results can intrinsically illustrate the stress evolution process during ex-
cavation, and can offer reference for further research on mechanical mechanism of strata movement and breaking.

Key words : similar simulation; stress measurement ; stress testing brick ; moisture—proof insulation process
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Fig. 1 Process flow diagram of stress testing brick
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Table 1 List of mechanical parameters of samples with different SGC matching schemes

MW UL R 5 B/ kPa P/ kPa SRR/ GPa ALV B3R J1/MPa PIEESE A/ (°)
A 492 65.29 0.224 0 0.156 0.1550 33.62
B 461 93.52 0.723 0 0.139 0.138 8 34.93
o 348 49.70 0.148 0 0.139 0.141 7 29.50
D 598 88.89 0.450 0 0.276 0.205 7 31.49
E 462 106.00 0.110 7 0.111 0.248 8 26.65
F 643 93.41 0.487 0 0.160 0.244 3 30.98
G 832 132.48 0.419 0 0.404 0.283 1 31.09
H 580 115.90 0.276 7 0.068 0.132 8 34.06
I 1100 230.69 0.725 0 0.219 0.328 4 34.32
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Table 2 Zero—drifts values of selected strain—gauge in 48 h

FEHNER  RKRETE/107 KRR BRFE/107
1-1 9 1-1 9
1-2 10 1-2 10
1-3 8 1-3 9
1-4 8 1-4 9
1-5 1 1-5 1
1-6 7 1-6 9
1-7 3 1-7 6
1-8 2 1-8 3
1-9 3 1-9 3
2-1 11 2-1 12
2-2 12 2-2 13
2-3 10 2-3 11
2-4 10 2-4 11
2-5 8 2-5 8
2-6 13 2-6 11
2-7 10 2-7 12
2-8 9 2-8 9
2-9 7 2-9 7
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Fig. 2 Monitoring scheme of physical model
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Fig. 3 Evolution of stress concentration factor in physical model
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