
 

 
 

 
4  

 
 
 

 1*  2  3  3  4  5 
 

1 102-0076 4-2  
2 102-0076 4-2  

3 270-1194 1646  
4 810-0004 1 1 1  

5 530-8270 3 6 16  
*E-mail: ochiai.takahiro@ark-info-sys.co.jp 

 

 
 
     Key Words : Discontinuous rocks, Cyclic direct shear test, Numerical Analysis, Finite element method 

 
 
 
 

 

1), 2)

3), 4)

 
 
 

 

TDAPIII

 

 

2)

 

GHE 5)

(1)

(2) (3)
 

6)

(4)

第 48 回岩盤力学に関するシンポジウム講演集
公益社団法人土木学会　2022 年1月　講演番号 54

- 309 -



 

 

 

 

-1
 

-1

 

-2

 

σ

τf=c+σtanφ
τr=arσbr

σ=σt0

τ

 
 

-3

FEM
20mm 20mm

-1  
 

τ

σ

τ

σ

τ

σ

- 310 -



 

 

 

0.2 0.6 1.0MPa 3

 

  
  G0 (kPa) 4.96 105 

 0.18 
  f  (kPa) 289 + tan60.4  
  r  (kPa) 2.74  0.89 

   t0 (kPa) 0.0 
 Hf 0.0  0.30 

 

  
(MPa)  

 
G0 (kPa) 

0.2 1.60 104 
0.6 2.90 104 
1.0 4.30 104 

 0.18 
  f (kPa) 88.7 + 

tan56.3  
  r (kPa) tan19.3  

   t0 (kPa) 0.0 
 

0

 

2  

 

hG
/G

0

σ = 0.2 (MPa)
σ = 0.4 (MPa)
σ = 0.8 (MPa)
σ = 1.2 (MPa)c

c
c
c

G/G0-γ

h-γ

 

hG
/G

0

σ = 0.1 (MPa)
σ = 1.0 (MPa)c

c
G/G0-γ

h-γ

 
(a)  (b)  

 
 

(-
)

(%)

σ = 0.2 (MPa)
σ = 0.4 (MPa)
σ = 0.8 (MPa)
σ = 1.2 (MPa)

c

c
c
c

 

E 0
(M

Pa
)

σc(MPa)  

h

K
S

(M
Pa

/m
m

)

(mm)

σ = 0.1 (MPa)

σ = 1.0 (MPa)
c

c

 
(a)  (b)  (c)  

 

- 311 -



 

 

 

( )
( )

 

( )
( )

 

( )
( )

 
(a) 0.2MPa 

 2mm  
(b) 0.6MPa 

 1mm  
(c) 1.0MPa 

 1mm  
 

 

( )
( )

 

( )
( )

 

( )
( )

 
(a) 0.2MPa 

 30mm  
(b) 0.6MPa 

 30mm  
(c) 1.0MPa 

 32mm  

 

-2 -3 -4 -5
7)

 

-5(a)  

1.6MPa

1.6MPa
-5(b)  

0.6MPa
-4(a)

0.15 -5(c)

0.45

0.30  

 
FEM

25mm 50mm

 

-3
-4(b)

  

- 312 -



 

 

 

   
(a) 0.2MPa (b) 0.6MPa (c) 1.0MPa 

 
 

 

GHE
0.6MPa

-4(b)
 

 
 

-6 -7

 
-8

 
-9

1.0MPa

-9

-2 60.4
37.0

-2
 

 

 

3

 

- 313 -



 

 

 

80%

 
 

2018
2020

 
 

 
1) 

14
2017  

2) 

C Vol.73 No.1 23-38 2017  
3) 

2
48

2022  
4) 

3
48

2022  
5) Tatsuoka F. and Shibuya S. Deformation characteristics of soils 

and rocks from field and laboratory tests, Proc. 9th Asian Re- gional 
Conference on Soil Mechanics and Foundation Engi- neering, 
Vol.2, 101-170, 1992  

6) Ishihara K., Yoshida N. and Tsujino S. Modelling of stress-strain 
relations of soils in cyclic loading, Proc. 5th International 
Conference on Numerical Methods in Geomechanics, Vol. 1, 373-
380, 1985  

7) 

1
48

2022  
 
 

 
 

CYCLIC DIRECT SHEAR TEST FOR THE WEATHERD GRANITES WITH 
DISCONTINUITIES PART 4  

SIMULATION BY THE FINITE ELEMENT METHOD  
 

Takahiro OCHIAI, Tomoaki SUZUKI, Makoto ISHIMARU, Tetsuji OKADA,  
Kosuke HIDAKA and Katsuya YOKOTA 

 
   In this study, Applicability of time history nonlinear analysis was confirmed, by the simulation of cyclic 
direct shear tests on rocks. The weathered granites with discontinuities were used for the tests. The 
simulation was done by the finite element method, physical characteristics for simulation were determined 
by the result of laboratory test. Rock configuration model suggested by Ishimaru et al. was used. Specimen 
was replaced equivalent continuum and modeled on the planar strain element. Considering additional 
damping after destruction, the simulation result consistent with tests from a macro perspective was obtained. 
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