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Abstract  Unshielded posts on roadside are a critical hazard to the safety of impact vehicle to the posts. A
crashworthy post is developed. In the first phase, it dissipates the impact energy by the linear momentum conservation
principle while the plastic impact between the post and vehicle takes place, then, the second phase dissipation follows
by the deformation of the energy absorbing modules embedded in the guide trough of the foundation. Simulations
of impacts to a rigidly connected post and crashworthy post were made using LS-DYNA program, which
demonstrated the danger of unshielded rigidly connected post and the effectiveness of the proposed crashworthy post

to the 0.9ton-80km/h impact.
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Table 1. Dimension of Cantilever Type Road Sign Post

Description Dimension

Height 7.2m

Horizontal Bar Length 5.55m

Sign 4450mmx2200mm

Horizontal Bar Size $216.3mmx4.5mm

Vertical Bar Length 1.4m

Vertical Bar Size @ 89.1mmx3.2mm

Post Size & 355.6mm>x9mm

A AAE A5 AR AFRt 7] FEE
Ao 73kl LS-DYNA[9,10] FEA T2 1S A&
stef T2 Al Ao Ahge] AT B "geAkbd s
gtk gedt SPEE Fol7] 91 Wkow S
BEWUAS o] &3 AT Hlo]las 1ketaL miAYF
& AWeTh LS-DYNA Algeojdos fauo]ae
AR A5 FEA Aok AF] AE R oAt
EE MGk gule]~E nekgth FEAES B R
kA A B B SAFFAIARAAM A
| AFA 0.9ton o2 Bkl FESEE 80km/holA B

8968

TAE HEshes AS BEE Sl g5Ate kR E
FE T /HEEENE EEQdAlEX e THIV ¥
PHD#LS Aitsto] Al gh

2.2 ZAXF0| &S5t= 82

2,180 A AALE  AF(D=355.6mm,

o] 40kmvh 4] 100 km/h 714
3l 22 LS-DYNA Z271

Fe olgste] LA ol A5z 7|zl A
Aotk

LS-DYNAE= E=2obdAds} Apgke] FA1E 2dd
g olE U 8AES 2 glon, o] aE]
SAE e B9 vieyg 9 wdd e 4
F SlTh 3 A} RN S 3apd o e
& Q7] dell mERPaAIA L] AES st =
A F QL ARge] RAYS AEE] HER S gl
ERobdAlde] rE B o] A AR &
g E8xa

= ATelA, F= AlEE el AR A e

NCAC (National Crash Analysis Center at George
Washington University)°l <] 7123} Dodge Neonz}&
[11,12] °]th A o AF&3F Element 2 AHEA
2 Table 29} 2t}

=
Frd

Table 2. Input Data for LS-DYNA Simulation

Input Value

Element Shell

Node No. 15050

Element No. 15000

Density 7.85x10° T/mm’

Young’s Modulus 2.04x10° N/mm’

Poisson’s Ratio 0.28

Yield Stress 280 N/mm’

Tangent Modulus 4.0x10°
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Fig. 2. Speed-Time History During the Impacts

Table 3. Safety Idices for the Impacts with Different

Impact Speeds

Speed THIV(<44km/h) PHD(<20gs) ASI
40kmh | 453 73 155
60kmh | 609 10.6 249
80km/h | 81.2 16.5 426
100km/h | 743 642 484
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Table 4. Elements and material Properties of Crashworthy
Post-Vehicle Simulation

Element | Node No. | Element No. | Material
Post Shell 110501 109920 Plastic_Kinematic
Base Plate | Solid 21864 17680 Plastic_Kinematic
Foundation | Solid 41606 34300 Plastic Kinematic
EAM Shell 7957 7780 Plastic_Kinematic
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