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Study and discussion on point load test for evaluating rock strength of TBM
tunnel constructed in limestone

LIU Quan-sheng, ZHAO Yi-fan, ZHANG Xiao-ping, KONG Xiao-xuan
(School of Civil Engineering, Wuhan University, Wuhan, Hubei 430072, China)

Abstract: When using tunnel boring machine (TBM) to excavate a tunnel, engineers are hindered to observe the state of surrounding
rock by the cutter-head and shield of TBM. Under this circumstance, the state of rock muck can be used to predict and evaluate rock
mass conditions as well. The strength of blocky fragments in TBM muck can be obtained by the point load test. However, the
relationship between blocky fragments and the intact surrounding rock has been unknown. In this study, point load tests are performed
on the blocky fragments selected from the Yinsong Water Supply Project. Meanwhile, rock core samples are taken by drilling at
corresponding locations of blocky fragments. Their strengths are also measured by point load tests, and then compared with uniaxial
compressive strengths. In addition, geological conditions, the size of specimens and the breaking state are also recorded. The results
show that the point load strength of blocky fragments reduces to 63.25% of core samples from side walls. It is found that the reducing
ratio is greater when rock mass is more complete. The conversion factor from point load strength to uniaxial compressive strength for
limestone is 25.3, whereas the conversion factor from the point load strength of blocky fragments to uniaxial compressive strength is
42.1. The breaking force depends on the breaking surface and oversize blocky fragments are not suitable for testing the strength. In
conclusion, this study provides a useful method and basis for the rapid acquisition of rock strength in TBM tunnelling.
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sampling sites

HURE RS SRR/ MPa SUAIPLE
Gy EaRies Hi 585/ MPa

1 66 kmt710 m~66 km+720 m  2.491 4.754 110.62

2 66 kmt660 m~66 kmt680 m  2.620 3.163 85.44

3 66 kmt630 m—~66 kmt650m  2.261 4.147 108.93

4 68 kmt360 m~68 km+370m  3.718 5.824 130.81

5  68kmtl70 m~68 km+180m 2.588 3.963 117.36

6 68kmt120 m~68 km+130m  2.446 4.035 93.65
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Wb DI AN HEEEOE RS BINHUE
/(t/min) /(kN'm) /(mm/min) /kN / (mm/r)

1 5.74 14269 46.4 8755.0 8.08

2 6.09 1531.6 68.2 9000.1 11.20

3 5.80 1965.8 64.4 9714.7 11.10

4 4.55 2094.8 50.6 11 896.0 11.12

5 4.97 1979.9 54.0 8861.6 10.87

6 4.51 1466.4 50.8 7378.4 11.26
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