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1.0
 

(dt)
(dt)  

2  
 

FLAC SSRM
100

 
 

30
200m 50m

50 (dt) 1
(CL) 2 2

1.0D D

1.0D
 

 
3 (dt)  

 
1
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11

 

 

t (kN/m3) c (kN/m2)  ( )  E (MPa)

1 (dt) 18.0 0.35 50 

2 (CL) 22.0 500 40 0.3 500 

1  

c (kN/m2)  ( ) t (kN/m2) 1

Case1 10 20 5.7 

Case2 10 25 6.3 

Case3 20 20 11.4 

Case4 20 25 12.6 

Case5 30 20 17.1 

Case6 30 25 18.8 

1  
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1

qu 1/(5 10)  

 
 

case4
Case6 1.04 1.15

1   

 

 

c (kN/m2)  ( ) t (kN/m2)

Case1 10 20 5.7   

Case2 10 25 6.3   

Case3 20 20 11.4   

Case4 20 25 12.6  1.04 

Case5 30 20 17.1   

Case6 30 25 18.8  1.15 

 
 

qu / 2 = (c cot( )+ qu /2) sin( ) 

qu = 2 c cos( ) / (1-sin( )) 

t =  qu / (5~10) 
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1.60

 

 

Case4 Case6
100 120mm, 60 80mm
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Case4, 
Case6

1  

 

 

 
 

Case4 Case6
1 2

 

 

 

Case4 Case6
Case4 Case6
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Case4
 

Case4

t (kN/m3) c (kN/m2)  ( ) t (kN/m2)  E (MPa)

1 (dt) 18.0 20 25 12.6 0.35 50 

2 (CL) 22.0 500 40 428.9 0.3 500 

4 Case4
Case4

1
 

D
2

 



 133

    
      

 25680 (zone ) 
zone 1m 1m 

 2 18  
(25,746steps) 

4 29  
(50,103steps) 

2 11  
Pentium D 3.2GHz 
3.5GB RAM   

 168.5mm 180.7mm 12.2mm 
2 

Node No. (297,68) 
-1.65mm 0.26mm -4.0mm -2.27mm -2.35mm -2.53mm 

2 
Node No. (282,55) 

-1.46mm -0.20mm 1.58mm 2.52mm 3.04mm 2.72mm 

2 
Node No. (311,55) 

-1.04mm 0.77mm -1.34mm -3.65mm -0.3mm -4.42mm 

2 
Node No. (116,78) 

-71.46mm -20.69mm -79.5mm -33.0mm -8.04mm -12.31mm

( ) ( )  
( ) ( )  

 2  

  FLAC (Version 5.00)        

LEGEND

   18-Jul-07   0:54
  step     50103
  8.481E+01 <x<  1.429E+02
  3.194E+01 <y<  9.008E+01

Grid plot

0  1E  1      

Displacement vectors
max vector =    1.306E-01

0  2E -1      

 3 500

 4 500

 5 500

 6 500

 7 500

 8 500

(*10^1)

 0 900  1 000  1 100  1 200  1 300  1 400
(*10^2)

JOB TITLE : Displacement Vetors                                                             

Kajima Corporation               
Tokyo, Japan                     
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5 2

3 1 (dt) 1
D

2   
2

2
NEXCO(JH) DII E

R1, 
R2 2

c 50, 100, 200kN/m2 3
E 50, 

100, 150kN/m2 30
2

 

20

 
21  
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4
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0.5D 1.0D D 2

 
3

 
DII E

100

30% 60%
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2   

 
 

1 c (kN/m2) t (kN/m2) 1 E (MN/m2) 

Case7-10D U 

DII 200 138.6 150 

1.0D 

 

Case7-10D C 

Case7-10D L 

Case7-05D U 

0.5D 

 

Case7-05D C 

Case7-05D L 

Case8-10D U 

E-1 100 69.3 100 

1.0D 

 

Case8-10D C 

Case8-10D L 

Case8-05D U 

0.5D 

 

Case8-05D C 

Case8-05D L 

Case9-10D U 

E-2 50 34.6 50 

1.0D 

 

Case9-10D C 

Case9-10D L 

Case9-05D U 

0.5D 

 

Case9-05D C 

Case9-05D L 

1  

 

6

3
 

1.0D
0.5D

2 3
 

1
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DII Case7 10D C Case7 05D C

 
E 1 Case8 10D C Case8 05D C 1

1.0D
0.5D

 
E 2 Case9 10D C Case9 05D C

1.0D 0.5D
 
DII 15 20mm E 1 100 120mm

E 2 1.0D Case9 10D C 325.5mm
0.5D Case9 05D C 578.9mm 2

(1/3)

Case9 10D C
80mm

 
E 2 0.5D

Case9 05D U

Case9 05D C
1

0.5D
 

 



 140

 

 

 



 141

 
 



 142

 

 
 



 143

2
3 1.0D 3
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1

 

2

 
E 2 0.5D
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Case7 DII Case9 E 2

2

Case9 E 2

 

Case9 E 2 0.5D 1.0D
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2  

E 2
0.5D 1.0D

 
1 2

3
1

2
 

 

 c (kN/m2)  ( ) E (MN/m2)  

DII 200 30 150 DII 

E 1 100 30 100 
E 

E 2 50 30 50 

 
2 3

DII Case7

 
1
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7  
2 E 2

500mm
E 2 2 D E1

150 kN/m2 120MPa  
1 2

t (kN/m3) c (kN/m2)  ( ) t (kN/m2)  E (MPa)

1 (dt) 18.0 20 25 12.6 0.35 50 

 

2  

 

22.0 

200 

150 

100 

 

30 

138.6 

69.3 

34.6 

 

0.3 

150 

120 

100 
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6
100mm
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3
(a) 6

(a) 50m  
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Case10 FR 4.3  

Case10 FX 4.3  

Case11 FR (a)  

Case11 FX (a)  

Case12 FR (b)  

Case12 FX (b)  

Case13 FR (c)  

Case13 FX (c)  

Case14 FR (d)  

Case14 FX (d)  

 
 

 
Case10 FR, Case10 FX, Case11 FR, Case11 FX

6 Case12 Case14  
c d

 

 

40mm
 

200 300 DII
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3
5

DII
3 2 CL

E=250MPa
 

6  

 
 

t (kN/m3) c (kN/m2)  ( ) t (kN/m2)  E (MPa)
 18.0 20 25 12.6 0.35 50  

 22.0 200 30 138.6 0.3 150 DII 

 22.0 500 40 428.9 0.3 

500 
E=500 4.1 4.2

CL

E=250MPa
250 

 
 

     

Case15 FR 0.5D  

500MPa  
 

Case15 FX 0.5D  
Case16 FR 1.0D  
Case16 FX 1.0D  
Case17 FR 1.5D  
Case17 FX 1.5D  
Case18 FR 2.0D  
Case18 FX 2.0D  
Case19 FR 3.0D  
Case19 FX 3.0D  
Case20 FR 3.0D  250MPa  

 Case20 FX  
Case21 FR 

2.0D  500MPa (14.4 ) Case21 FX  
Case22 FR 2.0D  250MPa (14.4 ) Case22 FX  
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1

2 2

50% 3.0D 100%
1.5D  

2.0D

2.0D
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2
 
1

 
 

2.0D  
 

 
DII

 
3 4

 

1
E=250MPa E=167MPa

 
 

 
1

 

5 50  
2  
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Case23, Case24                               Case25, Case26 

3
5 3

E 1 1
E=250MPa

E=167MPa  

 

t (kN/m3) c (kN/m2)  ( ) t (kN/m2)  E (MPa)

 18.0 20 25 12.6 0.35 50  

 22.0 100 30 69.3 0.3 100 DII 

 22.0 500 40 428.9 0.3 
250 

 
167 

 

 

   

Case23 
14.4  

250MPa 

Case24 167MPa 

Case25 
0.0  

250MPa 

Case26 167MPa 
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Case24

Case23 Case26
Case24

 
Case26 Case25

Case23 Case26 Case26
Case25

50 150m E=250MPa
Case25  

 
 

 
Case23 Case24 

 

Case25 Case26 
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Case23 Case24 

 

Case25 Case26 
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3
FLAC Mohr Coulomb(MC)

Mohr Coulomb
Drucker Prager(DP) 2 3

Drucker Prager
 

Drucker Prager 3

Mohr Coulomb
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Drucker Prager

Mohr Coulomb
1.0

1.0 Mohr Coulomb
 

Mohr Coulomb

Drucker Prager  
Mohr Coulomb  

 
� 	 � 	 ������ cos2sin3131 cF ����� 4.1

c

Drucker Prager  

��� ��� '3 2JF m 4.2

13
1)(

3
1 Jzyxm ���� ���� J2’ 2  

�
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�
��

22 tan129
3

tan129
tan

�
�
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Mohr Coulomb Drucker Prager Drucker Prager
�2 �1 �2 �3
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�x �y �z �xy �yz �xz

Drucker Prager z
 

� 	
0��

��

yzxz

yxz

$$

���� 4.3

4.3

� 	
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3

2
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1

222222
2

1
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J

J
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�

���������

���

�
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���

4.4

Mohr Coulomb
Drucker Prager

25° 20kN/m2 Mohr Coulomb
Drucker Prager Mohr Coulomb

Drucker Prager 0.5(�1+�2) 0.5(�1 �2)
Drucker Prager �2 �2=�1 �2=�3 �2=(�1+�3)/2
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Drucker Prager Mohr Coulomb
�2 Mohr Coulomb

Drucker Prager Mohr Coulomb
Drucker Prager  

�2 �2=(�1+�3)/2 �2=�3

Drucker Prager

Mohr Coulomb
Mohr Coulomb

 
 

 
c �

Drucker Prager �2 4.3

0.3 0.35
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0.35

C

 
Drucker Prager

0.35  

 

 
t kN/m3  

 
c kN/m2  

 
°  

  
E MN/m2

18 20 25 0.35 50 
A  

22 
200 

30 0.35 
(0.3) 

150 
B  150 120 
C  100 100 

22 500 40 0.3 250 
( ) Mohr Coulomb
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20  

 
1.05

Case

0.4mm
 

Case

1.14
Case Case

70cm
Case

15mm
 

Case Case

Case

 
 

c (kN/m2)  ( ) 

Case  13 17 1.5 

Case  0 25 1.14 

Case  0 20 1.0  

Case  1 23 1.19 
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45  
45

1.05
Case

2m
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1.05
2 Case

c (kN/m2)  ( ) 

Case  30 30 1.0  

Case  30 35 1.05 
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E MN/m2
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