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Relationships Between Angular Rotation of Railway Structures and Type of

Structures, Foundations After the Earthquake

Masayuki  KODA Toshiyuki  DEWA

Masaru  TATEYAMA Yoshinori  TANIGUCHI

The differential displacements between railway structures are termed as the angular rotation and the stagger in

railway. They are the key indicators in design, construction, and maintenance for the railway structures. We fo-

cused on the long term passed railway structures, which received a large earthquake, and investigated the angular

rotations and differential displacements. We analyzed and verified the relationships between types of structures,

foundations and them.

,

1

20 10

30

2004 10 23

2005 10 2006 1

10 3

1976 1981 1984



6 RTRI  REPORT  Vol. 24,  No. 7, Jul. 2010

1

25m

730kN/

Fs

B

263k180m 12m 400mm

400mm 1320kN

6 4

350mm

1068kN 1

70%

Fs

Rf Rp
Rf=1328kN Rp=63kN

frf=0.30 frp=0.30

Rf Rp Rvd=416kN

Q’p 730kN/

Fs 3

243kN 243kN

Rvd 416kN

58

qp=300N N N

S49 11

1 Qp=300N Ap

60

40

Fs 3 frf
0.30 frp 0.30

+ 60

60

4. 1

2 A D 4 A

3.9km B 7.1km C

0.4km D 2.1km

13.5km

3

2 A B

3

A B

2

mm 400 350

Q
Qp=300NAp
N N 25

Ap m2

Q
kN/

730 720

kN/
243 240

5

1

2

3 Fs=3



7RTRI  REPORT  Vol. 24,  No. 7, Jul. 2010

B

A

D
C

0 10 20 30 40 50 60
-200

0

200

A
cc

 (
g
a

l)

Time (sec)

K-NET
Max 129(gal)

0 10 20 30 40 50 60
-600

0

600

A
cc

 (
g
a

l)

Time (sec)

K-NET
Max 369(gal)

0 10 20 30 40 50 60
-1400

0

1400

A
cc

 (
g
a

l)

Time (sec)

K-NET
Max 1308(gal)

C D

A B C D 2

4. 2

4

2

4 5 C D

3

A
249k160

253k094
57 150 13

220

38%

B
257k045

264k170
78 195 46

319

55%

C
208k254

208k695
13 0 0

13

2%

D
206k073

208k171
29 0 0

29

5%

177

31%

345

59%

59

10%
581



8 RTRI  REPORT  Vol. 24,  No. 7, Jul. 2010

6

2

5. 1

3

A B

θ=3.5 1/1000rad L<30m

B 1 θ=4.52 1/1000rad

C D

D

0 C 3 θ=5.96

1/1000rad 3.57 1/1000rad 3.02 1/1000rad

5. 2

A B

7

24mm 20

30

A 2.20

B 4.52

C 5.96

D 2.86

1/1000rad



9RTRI  REPORT  Vol. 24,  No. 7, Jul. 2010

5. 3

8

3

B D

D

B D

cm 10

N 30

9

9

30

5. 4

10

B Bl B 7 B Bl

B Bl B Bl

10

mm

2.54 1.00

3.29 1.30



10 RTRI  REPORT  Vol. 24,  No. 7, Jul. 2010

3 4

1

2

10

3

30

4

30

pp.331-341,

2000.2

No.88, pp.40-44, 1986.12

No.77, pp25-30, 1984.3

No.41, pp5-10, 1975.3

1983.3

249k540m

1976.4

2000.6

61

III, pp.791-792, 2006.9

Vol.36, No.10, pp.42-44, 2008.10

10 :

Vol.33, No.10, pp.43-47, 2005.10

11 1974.6


