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Development of assembled variable dimension direct shear apparatus
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Abstract: Due to the significant size effect in the direct shear test of coarse grained soil, and the incapability of the general indoor
direct shear apparatus to adjust the size of the sample, it is difficult to obtain the shear strength parameters of coarse grained soil.
Therefore, an assembled direct shear apparatus which can be employed to change the size of the sample is introduced. This direct
shear apparatus is composed of an output device, a displacement measuring device, a reaction frame, and a shear box. By changing
the number of steel rings nested in each shear box, the diameter of the sample can be set to be 6.18, 10, 15 and 20 cm. By changing
layers of shear boxes, the height of the sample can be set to be 5, 10, 15 and 20 cm. The values of diameter and height of the sample
can form 16 combinations in total. On this basis, abandoned slags from the diversion tunnel of Xuecheng Hydropower Station were
selected as samples, and then 5 groups of parallel direct shear tests were carried out to verify repeatability of the direct shear
apparatus and reliability of the test results. By changing the diameter D and height H, a series of direct shear tests was conducted to
study the size effect of the sample, and to determine the reasonable size of the sample.
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Fig.1 General arrangement of assembled variable
dimension direct shear apparatus
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Fig.2 Schematic diagram of horizontal nesting of shear box

B3 HyaEERESEE
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Table 1 Technical parameters of assembled variable dimension direct shear apparatus
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Fig.4 Particle size distribution curve of abandoned slags in
the diversion tunnel of Xuecheng Hydropower Station
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Table 2 Results of direct shear tests performed in parallelism
L - AFE TR B o (kPa)i 47 BY i 7 /kPa MC 2%
IR H5
71.6 143.2 286.4 572.8 /() c/kPa
1 71.03 127.67 251.01 395.38 32.76 38.53
2 74.83 133.29 248.32 399.68 32.70 41.64
D=20 cm
3 76.47 132.99 250.92 400.06 32.67 4295
H=10 cm
4 75.33 135.46 252.68 405.59 33.12 4213
T=10 mm
5 78.22 132.88 246.46 398.83 32.45 43.36
) (E 76.18 132.46 249.88 399.91 32.75 41.72
3.3.1 e EARAIREH WIEEE i @ LU R ) ¢ 5 EAR D IR &R

EEURFE R E H=10em, L FESUIGZ Mg fhek, Wil 6 fion. ME 6@l LR H, 7E&E
B T=10 mm. i{FE B2 D BUE 470 6.18. 10, 15, FEIT, BEERFEEROANIE R, RKFErPiey
20 cm, RIGHHE WK 3. SRPERWIDN, EETRE. MC SE A I
MR 3 F iR Bt , 15 2] LRETET R £ | ARG R, i 6(b)Fn. @it A EEE

£3 AEREERTHRERER (H=10cm, T=10 mm)

Table 3 Results of direct shear tests with different diameters (H=10 cm, T=10 mm)

AR R ) o (kPa) i 3T B 58 %  /kPa MC Z¥
H4# D/mm
716 143.2 286.4 572.8 o/() c/kPa
20.00 86.68 146.58 240.83 463.91 36.75 34.03
15.00 88.36 136.13 250.67 45431 36.30 35.11
10.00 116.80 194.85 316.58 560.04 41.12 62.66

6.18 180.55 266.87 406.49 670.75 44.01 121.76
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Fig.6 Variation of the shear resistant stress zand the MC parameters ¢ and ¢ with the diameter D
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Table 4 Results of direct shear tests with different heights (D=15 cm, T=10 mm)
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10 88.36 136.13 250.67 45431 36.30 35.11
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Fig.7 Variation of the shear resistant stress zand the MC parameters @ and ¢ of waste residue with height H
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