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Earthquake safety of scissors-type of emergency bridge for rapid construction on
disaster area
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The purpose of this research is to evaluate the dynamic characteristics and
the earthquake safety at the disaster site of the scissors-type emergency bridge aiming for rapid
construction within 72 hours. In the eigenvalue analysis, the vibration mode of the scissors bridge
showed a tendency similar to that of a beam structure, although the expansion direction was
remarkable. Under the earthquake, high bending stress occurred near the supporting point of the
pivot. Within the parametric analysis, the maximum bending stress was approximately three times as
large as the static analysis. In other words, when considering the safety factor of the main member,

it is required over three times under the earthquake.



(2011.3)

-1
Mobile Bridge

1):
2):

1)
2) 2
1)

2)

il

-1 Mobile Bridge
( 2010)

A %
R

-2
(Y. Chikahiro et al., 2016)

Bridge

@

72

20.1m

Mobile



/ >/ - ~/
/TR
//\% // %\‘/ UD
LY T
/ 7%\/
Z;\/ NS EW
-4
7
-3(a)
6.1m 0.5m
-3(b) 8.7
m
w = 30 mm, 70 mm, t
=2mm 3 mm
60°
E=62.5 GPa,
o, = 180 MPa, p=2.71 ton/m’
8.7m -3(b)
-4
MSC.Marc2016
)
(
-3(b))
4 2
2
-5, 6
800 Gal 1 2
3
(UD, NS, EW)
UD

NS EW

Gal (cm/sec?)

800

600

400

200

0

-200

—400

—600

-800

0 2 4 6 8 10
Time (Sec)

-5

Fourier spectrum (m/sec)

12 14 16

35 T T

3

2.5

2

15

1

Frequency (Hz)

[C] = a[M] + B[K]

€]
K]

-3(b)

L/4, 3L/4

(1

M 1]

3 3



() (2.6Hz)

() (2.6H2)

©) (4.6Hz)

1
-7, 8
1.4
( -3(h )
1.0 Hz,
19Hz 0.4
6.1 Hz,
Hz, 10.1 Hz
0.5
(FFT)
1
1 2.6 Hz

50%

P

0.9 Hz,

51
0.4

49 Hz

T
() (12.1H2)

Py > - N N
p 7> > SN
LT T T

O) (12.7H2)

©) (19.3H2)
-8
1
52 Hz 33 Hz
-9 -10
EwW NS UD
+150 mm
-11 -12
-13 -14



Disp. (mm)

5: ‘ l !(\H | IH,HH(HM,\MMA
-
f _

0 2 4 6 8 10 12 14 16
Time (Sec)

-9

Vertical direction (mm)
1 50 T T T T T

100 y

50 a

-50

-100

_1§q50 -100 -50 0 50 100 150

Horizontal direction (mm)

-11
-13

111.4 MPa
15.7 MPa

10

Disp. (mm)
15—
NS
10 EW|
UD
5 4
0
_5 4
_10 4
Y2 4 6 8 10 12 14 16
Time (Sec)
-10

Vertical direction (mm)
15 T T T T T

10

; L

BT a— 0 5 10 15

Horizontal direction (mm)

-12

-14

58.4 MPa

I11.4MPa 191



7 10 Pawlowski, C. Graczyokowski  Optimal
Reinforcement of Scissor Type of Bridge
with Additional Strut Members,

3 International Conference of Civil &
Environmental Engineering (ICCEE2016),
10 Hiroshima, Japan, 2016.
MPa
ey

CHIKAHIRO, Yuki

10778905

6
Y. Chikahiro, S. Zenzai, S. Shimizu, I.
Ario Dynamic analysis of scissors-type
deployable  pedestrian  bridge  under
earthquake, 9th International Conference on
Bridge Maintenance, Safety and
Management (IABMAS 2018), 2018.

H29

2018.
Y. Hama, I. Ario, K. Adachi, Y. Chikahiro
Dynamic analysis of a scissors structure,
2018 Joint Conference of the Condensed
Matter Divisions of the EPS and the DPG,
2018.
Y. Chikahiro, I. Ario, K. Adachi, S. Shimizu,
P. Pawlowski, C. Graczykowski, .
Holnicki-Szulc Dynamic property of
deployable emergency bridge using scissors
mechanism, FootBridge 2017 Berlin, 2017.
Y. Chikahiro, I. Ario, K. Adachi, S. Shimizu,
S. Zenzai, P. Pawlowski, C. Graczyokowski,
J. Holnicki Szule Fundamental study on
dynamic property of scissoring bridge for
disaster relief, 9th European Nonlinear
Dynamics Conference, 2017.
Y. Chikahiro, I. Ario, J. Holnicki Szulc, P.




