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Electric forklift

Weight

Rubber buffer
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Overview of SIVE (Self- propelled
Impact vibration equipment)




Impact force

Arrangement of rubber cone (Type A (M,,=220 kg, H;=0.3 m, Cushion Type A)

and B)

M,=220kg, H=0.3 m, Cushion Type A
(D150731105220)

100
80
_ 60
£
T 40
G
20 1
Type A » Type B | . LA
29 rubber cones are » 15 rubber cones . ols ] 1ls
al‘ranged are arranged ) Time (s)

First impact force and impulse (M,,=220 kg,

List of experiments (Type A and B) H;=0.3 m, Cushion Type A)

Falling | Collision M0k HAa s Gl TIEA
Case | weight | height energy 1 X
H¢ (m) Eini (KJ) | Miy; (kNs) | Type* : /I'\
0.05to 0.108to 0.218 to : . AR
220 “g.30 0.647 0.533 £ | N | Impulse
170 0-05to 0.0834to 0.168to A P N u2205e LeQn. CubaniTive A
0.30 0.500 0.412 ) A B i 12
Time (s) N
2 00 Ol oxto I
. . . £ [om
Lo 005to 0.08%4to 0.168t0 Impact force £l
0.30 0.500 0.412 £, Vy
* A: 29 of rubber cone are arranged. B: 15 of o “/ S
rubber cone are arranged. 02 :




Relationship between falling heigh
and maximum force(Type A)

Maximum force F,., (kN)

Falling hight Hy{m)

Relationship between falling

height and maximum force(Type B)

g B B

Maximum force £, (kN)
g B

8

Cushion Type B

Cushion Type A
®220kg
®170kg i
1 [ ]
L]
' L
0.05 01 015 02 025 03

L]
®220kg L]
8170 kg | ]
L]
[ ]
® o
e ®
L ]
]
0,05 01 015 0.2 0.25 03

Falling hight H,(m)

035

Relationship between falling height

and duration

of force (Type A)

Type A
A
0 0.1 0.2 0.3
Falling height (m)

0.4

Relationship between falling height

and duration

_.0.05
©
© 0.04
o
$0.03
N
©0.02

c

of force (Type B)
Type B

0 0.1 0.2 0.3
Falling height (m)

0.4




\ \
Arrangement of low rebound rubbe Relationship between falling height

(Type C) and maximum force(Type C)
TypeC

- Type A
=z 140 140
4
% 120 120 —
[} = @220 kg
E 100 Si00 —
[} * 8 0170k e
o 80 LE 80 . )
L 60 + @ 60 >
E S w0 $ ¢ A
£ * c $
= 20 5 20 e

» Type C 8 g =

» 6 triangles rubbers are arranged = 0 0.2 0.4 é 0 0 0

Falling hight Hf(m) Falling

|
Relationship between falling height
and duration of force (Type C)

Impact force and impulse
(M,=220 kg, H=0.3 m, Cushion Type

Mw=220kg,Hf=0.3m,Cushion Type C Type A
TypeC
(151109114838) 0.05 ?0-05
100 K ~
STA Impulse g 00 g0
= =
¢ / \ L£0.03 * 2003 =
wl /—\ Mw=220kg, Hf=0.3m,Cushion b s R
“s o om  ow  om oo TypeC £0.02 . £0.02
: " rime) } ) (151109114838) 8 Y S
©
s — 50.01 £0.01
Impact force o7 . 3,
g 7 T | T
E 7 ——Initial momel 0 0.2 0.4 0 0.2

Falling height (m) Falling height (m



Experiment on a pedestrian bridge

| Side view Cross section

A¥ IO T

£

Construction 1972
2 span post-

Photos of the experimental situation

An example of experiment
(M,,=220 kg, H=0.2 m, Cushion Typeg

Displacement

(It was obtained by
Zx twice integration wi
i respect to time of th
acceleration)

Impact force

BE I ADHECE (Type A, B and €)

Type A Type B
29 rubber cones are 15 rubber cones are
arranged arranged

Type C ‘
6 triangles  rubbersd
are arranged



List of experiment

Mags of Fal.hng Collision Momentum Cushion
Case  weight height energy M (kNs) Type
My(kg)  He(m)  Ei (k) P
0.108 to
1 220 0.05 t0 0.30 0.647 0.218 t0 0.533 A
0.0834 to
2 170 0.05 t0 0.30 0.500 0.168 to 0.412 A
0.108 to
3 220 0.05 to0 0.30 0.647 0.218 t0 0.533 B
0.0834 to
4 170 0.05 t0 0.30 0.500 0.168 to 0.412 B
0.108 to
5 220 0.05 to0 0.30 0.647 0.218 t0 0.533 .. C
\
First impact force and impulse
(M,,=220 kg, H= 0.3m) Type A &B
- BB
A /|
08 I
1, AR e e
= / \ 4 02 l
1
I.ul) 4 1129 o 11 1) () ohs s r”ui. (|§-. ’ =1 T o
Time 3] Time (s}
100 Mw=220kg,Hf=0.3m,Cushion TypeB Mw=220kg.Hr=0.3m,Cushion TypeB
. 80 _I':
g e 208
g 40 Zo6
. Eo 4 /
0.2
0 22

0

0.01  0.02

0.03
Time (s)

0.04 0.05

0.06

°

0.01
Time(s)

0.02 0.03 0.04

First impact force and impulse
(M,,=220 kg, H= 0.3m) Type C

M, =220 kg, H=0.3m, M, =220 kg, H=0.3m,

Cushion TypeC Cushion TypeC
100 7
N - p
80 - '+
) / \\ : .. |
8 g
5 40 / \ é II —Irer.uIse
20 \ /
Y r T 1
0 0.01 0.02 0.03 004 005 0.6 01 0.01 0.03 0.05
Time(s)

Time(s)

- The maximum force are aproximately 90 kN
- Duration of force is about 0.03s by cushion type A&B
- Type C the duration of force is about 0.02s

Relationship between falling height
and maximum force

Type A Type C
140 =140
3 ® 220kg
gzo ©220 kg é 120
=400 £ 100
E @170 kg . ©
80 © 80
3 " g
5 60 N e 60 0
- ° ]
£ 40 : g 40
g 2 Bl
Py ©
= 20 s 2
=0 0 ‘
0 0.2 0.4 0 0.2

Falling hight H; (m)



Test for the development of largcg
scale impact vibration equipment

Test for development device of vibration ( acurrancy external
acceleration meter

- The mass of weight: 220kg
- The falling height: 20cm

An example of test

T00mm 1300mm Center 1300mm J00mm
; @
e @
o I —
] Cestrernt Vit frum abov
| Side view |
Simple support Simple support

- Calcukated Dis

Calculated Dis —— Displacement 3

—— Displacement 1

08 0.8
0.6 E 0.6
E 04 g o4
€ 02 g 0.2
g § o
g 0 8
%_0_2 a -0.2
Eos &-0a
0.6 06
0.8 08

Time(s)

MFRIBRTEX - B (AbRER751LESR)

&m0

1m

PRARCT Tl
Hr i
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