
 

 
1 2 3 4 

 
 

1 305-8516 1-6  
2  
3  
4  

 

 

 

 
 

1)

3

2
2)  

3)

4100 2)

4)

 

2 3

 

 
 

1

3

3
2

 
 

 

1.0m 2
5)

20.7m 1.0m
2.83m

0.75m  

第26回橋梁等の耐震設計シンポジウム

講演論文集（2023年7月）

- 125 -



 
 

Feng

DIANA
 

99.5%
0.5%

 

(1) Mohr-Coulomb

1

(1) Mohr-Coulomb

0
 

 

2
1/2
4) 6D 3D D

6D 4
1.5D 3

D/4 D/2
12 92867

91170  

 
 

2

6) 5kN/m2

3
 

- 126 -



 
 

24N/mm2

 

4
10kN

 
 

 

=50mm
=50 100mm

/D=10%  
 

P=900kN 1500kN
P=2100kN

5m
 

5)

2 3 FEM

 

 

0

500

1000

1500

2000

2500

0 50 100 150 200

P
kN

mm

- 127 -



 
 

1.0m
0.6m 2

2

 
 

case5 case7
1/1

6D 4
D/2

1D 12

69788
68536

D=1.0m
D=0.6m

=0

0

5

10

15

20

25

-20 0 20 40 60 80 100 120
m

mm

P=  900kN
P=1500kN
P=2100kN
P=  900kN
P=1500kN
P=2100kN

0

5

10

15

20

25

-20 0 20 40 60 80 100 120

m

mm

P=  900kN
P=1500kN
P=2100kN
P=  900kN
P=1500kN
P=2100kN

0

5

10

15

20

25

-2000 -1000 0 1000 2000 3000

m

M kN m

P=  900kN
2

P=1500kN
2

P=2100kN
2

P=  900kN
3 FEM

P=1500kN
3 FEM

P=2100kN
3 FEM

0

5

10

15

20

25

-2000 -1000 0 1000 2000 3000

m

M kN m

P=  900kN
2

P=1500kN
2

P=2100kN
2

P=  900kN
3 FEM

P=1500kN
3 FEM

P=2100kN
3 FEM

- 128 -



 

 case3 case7
case1 2

case3
case4

100mm 70%

case5
case3 case6

100mm
85% case4

case7 80%
case4 70%

 

case3 case4
=1.0mm 3.5mm 6.0mm 10.0mm

case1

case3

case4 4m
4m

 

case5 case7
=1.0mm 3.5mm 6.0mm 10.0mm

case1 2
case5

case6

- 129 -



case7
3m

3.5mm

3m
 

-200 0 200 400 600 800 1000
0

2

4

6

8

10

 (m
)

 =1.0mm
 =3.5mm
 =6.0mm
 =10.0mm
 =1.0mm
 =3.5mm
 =6.0mm
 =10.0mm

 (kN/m)

-200 0 200 400 600 800 1000
0

2

4

6

8

10

 (kN/m)

 (m
)

 =1.0mm
 =3.5mm
 =6.0mm
 =10.0mm
 =1.0mm
 =3.5mm
 =6.0mm
 =10.0mm

-200 0 200 400 600 800 1000
0

2

4

6

8

10

 (kN/m)

 (m
)

 =1.0mm
 =3.5mm
 =6.0mm
 =10.0mm
 =1.0mm
 =3.5mm
 =6.0mm
 =10.0mm

0 20 40 60 80 100
0

1000

2000

 (mm)

 (k
N

)

  (D1.0-1)
  (D1.0-2)
  (D1.0)

0 20 40 60 80 100
0

1000

2000

 (mm)

 (k
N

)

  ( D1.0)
  ( D1.0)
  (D1.0)

0 20 40 60 80 100
0

1000

2000

 (mm)

 (k
N

)

  (D1.0)
  (D0.6)
  (D1.0)
  (D0.6)

0 20 40 60 80 100
0

1000

2000

 (mm)

 (k
N

)

 D1.0 D0.6 (D1.0)
 D1.0 D0.6 (D0.6)
  (D1.0)
  (D0.6)

0 20 40 60 80 100
0

1000

2000

 (mm)

 (k
N

)

 D0.6 D1.0 (D1.0)
 D0.6 D1.0 (D0.6)
  (D1.0)
  (D0.6)

- 130 -



Brown7)

4)

(2)

2
6D×3D

(3)

3

-200 0 200 400 600 800 1000
0

2

4

6

8

10

 (m
)

 =1.0mm
 =3.5mm
 =6.0mm
 =10.0mm
 =1.0mm
 =3.5mm
 =6.0mm
 =10.0mm

 (kN/m)
-200 0 200 400 600 800 1000
0

2

4

6

8

10

 (kN/m)

 (m
)

 =1.0mm
 =3.5mm
 =6.0mm
 =10.0mm
 =1.0mm
 =3.5mm
 =6.0mm
 =10.0mm

-200 0 200 400 600 800 1000
0

2

4

6

8

10

 (kN/m)

 (m
)

 =1.0mm
 =3.5mm
 =6.0mm
 =10.0mm
 =1.0mm
 =3.5mm
 =6.0mm
 =10.0mm

-200 0 200 400 600 800 1000
0

2

4

6

8

10

 (kN/m)

 (m
)

 =1.0mm
 =3.5mm
 =6.0mm
 =10.0mm
 =1.0mm
 =3.5mm
 =6.0mm
 =10.0mm

-200 0 200 400 600 800 1000
0

2

4

6

8

10

 (kN/m)

 (m
)

 =1.0mm
 =3.5mm
 =6.0mm
 =10.0mm
 =1.0mm
 =3.5mm
 =6.0mm
 =10.0mm

-200 0 200 400 600 800 1000
0

2

4

6

8

10

 (kN/m)

 (m
)

 =1.0mm
 =3.5mm
 =6.0mm
 =10.0mm
 =1.0mm
 =3.5mm
 =6.0mm
 =10.0mm

- 131 -



4100 2)

case4
 =0.6  =0.7

case6 case7

 

 
2

3

 
1  

 
2  

3

 
3  

 
 

1)  

2017 

2) 

4100 2008 

3) 
2000 

4) 

Vol.39A pp.1395-1408 1993 

 

5) 

Vol.39A pp.1385-1394 1993 

6) Feng Zhang  Makoto Kimura  Teruo Nakai  Takuya 

Hoshikawa Mechanical Behavior of Pile Foundations 

Subjected to Cyclic Lateral Loading up to The Ultimate 

State Soils and Foundations Vol.40 No.5 pp.1-17

2000 

 Dan A. Brown, Clark Morrison, Lymon C. Reese Lateral 
Load Behavior of Pile Group in Sand Journal of 

Geotechnical Engineering Vol.114 pp.1261-1276

1988

- 132 -


	杭径杭種が異なる杭を用いた基礎の水平地盤抵抗の群杭効果に関する一考察

