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A Study on Shearing Characteristics of Joint Model
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Direct shear tests are performed for artificial joint models made of cement mortar with 25 types of
different strength and roughness. The tests consist of the multi-stage test which is a common test
method for a single joint plane and the test method suggested by ISRM. Then, not only the differences
of frction angles between the two test methods are compared, but is the effectiveness of the
multi-stage test investigated. The average of friction angles measured from the multi-stage test is 6.4°
lower than that from the ISRM test. Although the strength and roughness of samples vary, the
differences of friction angles between the two test methods are constant. The relationship between the
shear stress and the normal stress measured from the multi-stage test is well correlated with the
Patton’s equation. Whereas, the Barton’s eguation is best fitted with those measured from ISREM test.
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Fig. 4. Patton’s model on shearing.
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Table 1. Mixing types and ratios for the joint
models.
Type Mixing 'Ratio by YVeight Roughneis Angle
(water : cement : sand) ("
5
10
I 083 :1:3 15
20
25
o 088:1:4 same as above
m 05:1:245 same as above
v 05:1:3 same as above
Vv 04:1:24 same as above

N
5 113 235
10 226 175
15 336 1355
20 4.45 17.98
5.49 21.41
Fig. . Cement mortar joint model used in

this study. JRC is the joint roughness
coefficient.
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Fig. 6. Schematic diagram of the direct shear
testing apparatus(RM-102).
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Table 2. Uniaxial compressive strengins and
basic friction angles for each types
of model.

Type Uniaxial Compressive Basic Friction

yp Strength(kgf/cm?) Angle (&)
I 104 32
o 115 30‘
m 218 3
\% 297 31
A% 348 33
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Table 3. Friction angles measured from the multi-stage tests and the ISRM tests. Each type is

composed of b samples of different

roughness angles and the same uniaxial

compressive strength. Values written with bold type represent averages.

| Il HI v \
Mixing Types (") () () () ) verage
Multi- test 38-50 40-55 39-57 38-55 41-59
ti-stage tes 45.4 466 448 49.0 486
42-58 46-53 43-60 43-59 47-65
ISRM test 50.8 51.6 50.8 50.0 53.6
i 4-8 37 3-11 4-5 2-7
Difference 54 5.0 6.0 10 50 4.48
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are explained in table 1.
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Table 4. Friction angles measured from the multi-stage tests and the ISRM tests. Each type is
composed of B samples of‘ the same roughness angle and different uniaxial
compressive strengths. Values written with bold type represent averages.
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