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An improved soil abrasion testing method for shield tunnelling
based on LCPC

YANG Zhiyong, ZHU Junwei, YANG Xing, SHAO Xiaokang, JIANG Yusheng, WANG Yunlong
(School of Mechanics and Civil Engineering, China University of Mining and Technology (Beijing),
Beijing 100083, China)

Abstract: The Labroatoire Central de Ponts et Chaussées (LCPC) test is a commonly used method to test the
abrasivity of soil, however, the existing LCPC tests have some shortcomings in evaluating the abrasivity of shield
tunnel soil, such as the high effective breakage rate of soil particles and large changes in particle size distribution
during testing. In view of this, a circular steel sheet is used to replace the original rectangular steel sheet, and a
comparative test is carried out. The test results show that the improved circular steel sheet significantly reduces the
effective breakage rate of soil samples compared with the rectangular steel sheet, and improves the stability of
particle size distribution in the LCPC test. The wear of the circle steel sheet in the test process is mainly abrasive

wear, which effectively eliminates the impact wear and is more in line with the characteristics of shield tunnel
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engineering. The analysis shows that the conversion relationship between the two LCPC abrasivity coefficients is

LAC;=0.93LAC;; when abrasive wear is the main wear. The improved testing method accurately evaluates the

abrasivity of the pebble layer crossed by the shield tunnel sections Youanmen-Niujie of Beijing Subway Line 19

and 3# Fengjing-Caoqiao of the Beijing Daxing International Airport Line. This study improves the accuracy of
the LCPC test method in evaluating the soil abrasion of shield tunnel.

Keywords: LCPC abrasivity test; shield tunnel; soil abrasivity; particle breakage; cutting tool wear
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Fig. 1 LCPC test device and steel sheet.
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Table 1 LAC value and standard for judging abrasives~'»**"
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Table 2 Change of soil particle size and LAC value during LCPC test

AN FRLAR LI TR /g

MKESR] LACIH RRGE
/min /gt it/ <0.075 mm 0.075 ~ 0.25 ~ 0.5~ 1~ 2~ 4~ 5~ 6.5~ 8~
<0.25 mm <0.5 mm <l mm <2 mm <4 mm <5 mm <6.5 mm <8 mm 10 mm
0 0 500 12 17 34 65 47 29 14 25 31 226
0.5 111.97 499 33 32 40 55 43 31 24 41 69 131
1 193.60 499 47 37 49 51 46 34 30 49 70 86
2 336.29 498 61 42 52 58 42 43 31 39 56 74
3 453.87 497 69 43 61 64 50 40 35 35 45 55
5 633.93 496 77 45 72 74 39 47 31 24 42 45
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different test times B A 250, JEES 4643.7 192933 73.740.3

I 5 min FRERA T EHRIER

Fig.3 Wear condition of steel sheet after S min-test
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Table 4 Test scheme and results
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1 0 0 0 0 0 0 0 0 0 500 841.71 322.89 2.61 39.7 33
2 0 0 0 0 0 0 0 0 500 0 665.37 201.11 3.31 35.7 2.9
3 0 0 0 0 0 0 0 500 0 0 555.33 127.53 4.36 29.6 5.2
4 0 0 0 0 0 0 500 0 0 0 343.10 119.40 2.87 28.3 4.9
5 0 0 0 0 0 500 0 0 0 0 201.53  59.30 3.40 24.4 42
6 0 0 0 0 500 0 0 0 0 0 97.53 5647 1.73 12.9 2.4
7 0 0 0 500 0 0 0 0 0 0 4779 5253 091 7.2 0.6
8 20 20 60 400 0 0 0 0 0 0 4561 5046 0.90 3.4 0.1
9 25 25 100 350 0 0 0 0 0 3822 39.70 0.96 2.8 0.1
10 30 50 120 300 0 0 0 0 0 35.84  38.13 094 1.4 0.1
11 12 17 34 65 47 29 14 25 31 226 633.93 154.47 4.10 32.8 3.0
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Fig. 5 Effective breakage rate and LAC value of soil samples
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Fig. 8 Cutter wear with different cutter head radius of
sectionY ou-Niu
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