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Method of reversal box shear test for determining residual
strength of soil and exposition of test result

Motoyuki SUZUKI (Department of Civil Engineering)
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Kazuya KITAMURA (Graduate school of Civil Engineering)
Katsumi NAKAMORI (Fukken Co., Ldt)

Junji FUKUDA (Nishinippon Institute of Technology)

To determine residual strengths of a kaolin and a landslide clay, reversal box shear tests were carried out. In this
paper the normal stress, the shear displacement rate, the overconsolidation ratio, and the disturbance and the
grading of the soil samples are taken up among many factors affecting test results. Consequently, residual
strength of kaolin is not significantly influenced by the normal stress above 200 kPa, the overconsolidation ratio
and the shear displacement rate below 1.0 mm/min. Also, there exists no difference between residual strengths of
undisturbed and disturbed samples. Furthermore, residual strength of disturbed samples passed through 0.42 mm

and 0.85 mm sieves respectively, was much lower than that of sample having an original grading.
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Fig.1 Outline of reversal box shear test
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Table 1 Physical property of soil samples
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p [Og/cm’O 2.618 2.687

Dgo1 mmC] 0.007 0.030

Dy MmO 0.200 5.100

w0 %] 65.8 34.4
WeL1 %] 41.5 17.5
Ip 23.8 16.9

F ey 0] 35.3 25.5
F.O %O 56.4 63.9
oood MH CL




=3
S

TR—a-Oa-OrR

=N %
o o
T T T T T T T T

00000 (%)
S
(=]

[ )
o

L P R UETY R AU ET R
84001 0.01 0.1 1 10 100

0 0 (mm)

Fig.3 Grading of soil samples
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Table 2 Test cases and results of kaolin

[H]
oo Pw Pw S Oq D oD
% OCR
oo | e® (o/cr) e | ® € (kPa) (m/min) 0 0l
1 64.5 1.595 0.970 98.0 1.764 98 1 0.02 7
2 66.5 1.613 0.969 100.0 1.768 98 1 0.1 7
3 67.8 1.633 0.973 100.0 1.756 98 1 0.2 7
4 65.6 1.612 0.974 100.0 1.754 98 1 1.0 7
5 65.9 1.586 0.956 97.9 1.804 98 1 0.1 3
6 68.1 1.646 0.979 100.0 1.739 98 1 0.1 5
7 66.5 1.613 0.969 100.0 1.768 98 1 0.1 7
8 63.1 1.469 0.901 86.6 1.906 98 1 0.1 7
9 62.5 1.536 0.945 92.5 1.769 196 2 0.1 7
10 63.6 1.519 0.928 91.5 1.820 392 4 0.1 7
11 63.9 1.536 0.937 93.3 1.794 784 8 0.1 7
12 66.7 1.549 0.929 9.1 1.871 49 1 0.1 7
13 63.1 1.469 0.901 86.6 1.906 98 1 0.1 7
14 59.1 1.588 0.998 95.3 1.624 196 1 0.1 7
15 56.7 1.601 1.022 95.1 1.562 294 1 0.1 7
16 51.0 1.661 1.100 96.7 1.380 392 1 0.1 7
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Table 3 Test cases and results of landslide clay
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W, Py (o D Drax
oooo ooooo ’ -
) (g/cm®) € (kPa) (mm/min) (mm)
1 gdd 18.4 1.648 0.615 98 0.02 5.1
2 gdd 19.1 1.658 0.603 196 0.02 5.1
3 gdg 19.1 1.632 0.640 294 0.02 5.1
4 g 19.2 1.648 0.630 98 0.02 5.1
5 ogd 19.1 1.658 0.621 196 0.02 5.1
6 ogd 17.5 1.632 0.646 294 0.02 5.1
7 og 8.6 1.646 - 196 1.0 0.425
-147
- 98
8 og 8.6 1.646 - 196 1.0 0.850
-147
- 98
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disturbed samnles
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Fig.27 Peak strength lines of undisturbed and disturbed

samples
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Fig.28 Residual strength lines of undisturbed and
disturbed samples
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Fig.29 Shear behavior of samples of which maximum grain

size changed artificially
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Fig.30 Residual strength lines of samples having
original and changed gradings
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