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———{ Abstract

The study for traffic safety improvement is so necessary to minimize the wound of pedestrian at car impact as to prevent
pedestrian from this accident. This study aims at analyzing the behavior affected by impact on which car body hits pedestrian.
Load and damage of pedestrian are also investigated. This model is the small car body as frame structure. The pedestrian
is modeled with dummy by CATIA as Korean standard body style. The car impacts the side of pedestrian with the speed
from 30 to 90km/h. Behavior and damage of pedestrian at impact are analyzed by ANSYS. In case of 30km/h, The maximum
pressure of dummy becomes the maximum value of 100MPa after the clapsed time of 0.1second and then seems to remain
at 105SMPa constantly. In case of 60km/h, its pressure becomes the maximum value of 110MPa at the elapsed time of
0.05second and decreases at 90MPa until the clapsed time of 0.1second. This value fluctuates after the elapsed time of
0.1second. In case of 90km/h, its maximum pressure becomes the maximum value of 155MPa at the elapsed time of
0.07second and fluctuates after the elapsed time of 0.07second until 0.3second. This value seems to remain at 100MPa
constantly after 0.3second until 0.5second. But this pressure increases suddenly just after 0.5second. Maximum deformations
of dummy increase linearly according to elapsed time at hitting velocities of 30, 60 and 90km/h,
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1. Introduction crosses the crosswalk or the road where is near the crosswalks

or overhead bridges in 2008. Not only the engineering

According to the press of National Police Agency, about countermeasure of traffic and road but also the study for
65% of the death accidents is happened when pedestrian traffic safety improvement is so necessary to minimize the
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wound of pedestrian at car impact as to prevent pedestrian
from this accident’™. Many progressive studies focus on
driver's safety when car crashes, but the pedestrian's safety
becomes more important than driver's*”. This study aims
at analyzing the bebavior, load and damage of pedestrian
affected by impact on which car body crashes pedestrian.
This model is the body of small car as frame structure. The
pedestrian is modeled with dummy by CATIA as Korean
standard body style. The car impacts the side of pedestrian
with the velocity from 30 to 90kmvh. Behavior and damage
of pedestrian at impact are analyzed by ANSYS AUTODYN®.

2. MODEL and ANALYSIS

Fig. 1 and 2 are shown by the model of car body and
pedestrian respectively. Pedestrian is described by dummy.
Fig. 3 is mechanic model defined by mesh. Table. 1 expresses
the character of model and the data of material properties.

The following constraint conditions are given to show the
dummy's behavior and hitting value when car hits dummy.
Contact condition is no friction with 'Frictionless' as shown
in Fig. 4. And car model is given with the translational

Fig. 1 Model of automotive body

Fig. 2 Model of dummy

velocity of 30 to 90km/h as shown in Fig. 5.
Fig. 6(a), 6(b) and 6(c) are respectively shown with dummy

behaviors after elapsed time of 0.5 second when car body

Fig. 3 Mesh of model

Table 1 Material property

Automotive Body Dummy
Young’s Modulus 2x10'%Pa 4900
Poisson’s Ratio 03 0.42
Tensile Yield Strength 250Pa 57.09Pa
Compressive Yield 250Pa OPa
Strength
Tensite Ultimate 460Pa 60.4Pa
Strength
Compressive Ultimate o0Pa o0Pa
Strength
Density 1300Kg/m’ 900K g/m’
Shear Modulus 8.18Ex10'°Pa 1x10"°Pa

Frictionfess « Body To Partl
YIS 24 117

B Frictientess - Body To Partl

Fig. 4 Contact condition

Az Explicit Dynamics (ANSYS)
Valacity
Yy S 1

8 velociy: B /s

Fig. 5 Translational velocity of car
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hits the dummy with 30, 60 and 90km/h.

Fig. 7(a), 7(b) and 7(c) are shown with maximum pressures
of dummy according to elapsed time at hitting velocities
of 30, 60 and 90km/h. Fig. 8(a), 8(b) and 8(c) are also
shown with maximum deformations of dummy according
to elapsed time at these velocities.

In case of 30km/h, The maximum pressure of dummy
becomes the maximum value of 100MPa after the elapsed
time of O.lsecond and then seems to remain at 105MPa
constantly.

In case of 60kmvh, its pressure becomes the maximum
value of 110MPa at the elapsed time of 0.05second and
decreases at 90MPa until the elapsed time of 0.1second.

This value fluctuates after the elapsed time of 0.1second.

(a) In case of 30km/h

{b) In case of 60km/h

{¢) In case of 90km/h

Fig. 6 Behaviors of dummy after elapsed time of 0.5 second
at hitting velocities of 30, 60 and 90 km/h
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In case of 90km/h, its maximum pressure becomes the
maximum value of 155MPa at the elapsed time of 0.07
second and fluctuates after the elapsed time of 0.07 second
until 0.3second. This value seems to remain at 100 MPa
constantly after 0.3second until 0.5second. But this pressure
increases suddenly just after 0.5 second.

Maximum deformations of dummy increase linearly

according to elapsed time at hitting velocities of 30, 60 and
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Fig. 7 Maximum pressure of dummy according to elapsed time

at hitting velocities of 30, 60 and 90km/h
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Fig. 8 Maximum deformations of dummy according to elapsed
time at hitting velocities of 30, 60 and 90 kmw/h

90km/h. Theses values become 800, 1200 and 1800 mm
respectively after 0.5sec in case of 30, 60 and 90 km/h.

3. Conclusion
In this study, dummy behavior and hitting value when car

with 1500kg hits the dummy with 70kg are analyzed. The

conclusions are as follows.

(1) At the hitting velocity of 30km/h, dummy moves with
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the motion wound on the car. The maximum pressure
of dummy becomes the maximum value of 100MPa
after the elapsed time of 0.1second and then seems to
remain at 105MPa constantly.

(2) At the hitting velocity of 60km/h, dummy moves with
the motion flung by the car pushing. Its pressure
becomes the maximum value of 110MPa at the elapsed
time of 0.05second and decreases at 90MPa until the
elapsed time of 0.1second. This value fluctuates after
the elapsed time of 0.1second.

(3) At the hitting velocity of 90kmv/h, dummy moves with
the motion tumbled to the roof of the car. Its maximum
pressure becomes the maximum value of 155MPa at
the elapsed time of 0.07second and fluctuates after the
elapsed time of 0.07second until 0.3second. This value
seems to remain at 100MPa constantly after 0.3second
until 0.5second. But this pressure increases suddenly

just after 0.5second.
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