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A Study on the In-Situ Measurement of the Deformation
and the Back Calculation of the Load in the
Mine Roadway Over-Stressed Rocks

Young Soo Cho, Jong Woo Kim, Hee Soon Shin,
So Keul Chung and Hi Keun Lee

ABSTRACT

In this study, the indirect estimation method of the support load which is based upon the integrated
measuring technique suggested by Kovari was applied to the calculation of support load in the mine
roadway. Four test supports were installed in the area where they had to be replaced. Two of those
were GI-130 rigid supports and the others were U-26 yieldable supports. The vibrating wire strain
gages which were attached in pairs on the steel arch support were used to provide an accurate measu-
rement. Bending moments and normal forces obtained from strain gage pairs were used to calculate
the support load. This method was also verified by laboratory bending tests. The results obtained
from the back-calculction method showed relatively good agreement with the measured convergence

for each crosssection.
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Fig. 1. Infinitesimal element for equilibrium consi- [U mm]
deration (after K. Kovari). Fig. 3. Dimensions of the GI-130 and U-26 profile.
Table 1. Dimensions and moment of inertia of the test beam
Nominal Height Width Thickness Area of Weight Moment of inertialcm?]  Section modulus[cm?®]
value [mm] [mm] section  [kg/m]
stmm]  tfmm]  [cm?] L I, W, W,
GI-130 130.0 100.0 12.0 17.0 446 35.0 1130 80.5 175 422
U-26 123.2 141.0 6.0 20.0 32.9 258 5104 530.1 82.0 75.2
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Fig. 4. A view of the bending fixture and the multi-
channel strain indicator.
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Fig. 6. Bending moment diagrams and positions of
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4-point bending test (b} 3-point bending test
(c) deviated 3-point bending test.
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Fig. 7. Comparison of the deflection curve of (a) the
GI-130 beam and (b) the U-26 girder with
(c) that of the connection plate (wrap-around
type).
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Fig. 10. Bending moment-time curves of the U26-
1 support.
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Table 2. Comparison of bending moment of the GI-
130 beam with that of U-26 beam from
bending test

Bending moment GI-130 U-26
and stress
Yield-point 6.86[ ton-m] 3.04[ton m]
bending moment
Ultimate 1148[ton'm]  6.0[ton-m]
bending moment
Bending stress 3916[ kg/cm?]  3704[kg/cm?]
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Table 3. Comparison of convergence with load component

Type Measuring Convergence Load components Measured
support distance
position A-D A-C B-D Horizontal Vertical [cm]

{em] [em] fem] load[ ton] load[ ton]

U26-1 Upper 18.0 11.9 3.0 10.4* 17.5* 146

U26-2 Upper 3.0* 10.4* 146
Right 10.1 6.2 3.7 34* 2.4* 56
Left 3.3* 3.2 56

GI130-1 Right 34.2 179 12.4 3.6 24 120
Left 13.6 18.1 120
GI130-2 Right 32.5 14.7 13.3 6.3 25 168
Left 5.6 5.6 168
Key, *: 100 days elapsed
Time (day)
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