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Improving the Rigidity of Railway Vehicle Carbodies Using Ceiling Frames and

Rails for Hand Straps

Tadao  TAKIGAMI Takahiro  TOMIOKA Ken-ichiro  AIDA

In this study, the authors have investigated how non-structural members of the carbody influence on the rigidity

and the vibration characteristics of a railway vehicle. Additional ceiling frames and/or rails for hand straps have

been attached to a test car, which is corresponding to a certain commuter type vehicle but is not equipped with

interior or under floor equipments. Excitation tests of the test car have been performed on the rolling stock test

plant, and the results have shown that the proposed reinforcing components have a large affect on the natural fre-

quencies, vibration shapes and response accelerations of the carbody. The rails for hand straps have then been

installed to another test car with interior panels and seats, and stationary excitation tests have been conducted in

order to investigate the vibration characteristics of the carbody.

2. 1



6 RTRI  REPORT  Vol. 24,  No. 6, Jun. 2010

2. 2

1

A

B

A

A-1 A-2

1 a

A B

1 B

1 b B-1

B-2

B-3 B-2 B-3

B-4

1 b

1 b

B-1 B-3

2. 3

1

3

 1.2t 

1

B

B-1
2

510kg

B-2 480kg

B-3 210kg

B-4
B-1 B-3

30kg

A

A-1 120kg

A-2 140kg



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

1

B-1

2

2 a

b

2

R

2 3

1

3

2

3. 1

3

a

b

3 30Hz

a

b

c

16 d 16

8 8

8 4

3. 2

a b

−

[m2] 1.11 10-3 5.31 10-4

2
[m4] 2.92 10-7 3.76 10-8



8 RTRI  REPORT  Vol. 24,  No. 6, Jun. 2010

4 a

b

d

c

Z-10

S A

Z

2 10 1

J

J-1 J-

2

PSD 5 PSD

a b d

16 c

c

5 PSD

V b d

Z-10, Z-20, Z-30

V

Z-10

S-11

V

b

J-1

c d

J-2

V J-1 4 b d 3 A-31

b

d

PSD



9RTRI  REPORT  Vol. 24,  No. 6, Jun. 2010

5 PSD

b d

V 5 PSD 7Hz

12Hz b

d 11Hz

d

b 1.2t

c 215kg

d 120kg

2

1.2t 100kg

4. 1

6

7

PSD

4. 2

8 a b

PSD 9

V Z-10, Z-20,

Z-30 1.5 2.5Hz

V

A-31 0.3Hz

V J-1

V

PSD



10 RTRI  REPORT  Vol. 24,  No. 6, Jun. 2010

PSD

1.2t 100kg

Vol.16 No.5 pp22-28 2002

J-Rail2007

pp143-146 2007

Vol.22 No.9 pp11-16 2008

J-Rail2008 pp81-84 2008

J-Rail2008

pp77-80 2008


