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Optimal Design for a Structure Using Design of Experiment

T M () - 7|OFRFE RN, BH A o (Bhech), & & oA(Zol)

Sung Ho Ko(Hyundai & Kia Motors), Seog Young Han(Hanyang Univ.), Hyung Yeon Choi(Hongik Univ.)

ABSTRACT : The median barrier is one of
the roadside hardware to prevent severe human
and property damage from highway traffic
accidents. The foreign standard of concrete
median barrier was introduced and implemented
without modification fitting to domestic vehicle
In a car accident,

protect

and highway condition.
median  barrer
effectively, especially for heavy vehicle such as
bus and heavy truck. The purpose of this

doesn’t vehicle

study is to develop the optimal performance
design of concrete median barrier using the
design of experiment with crash simulation
analysis which is done by Pam-Crash that is
one of the
software. As a result of this study, an optimal

commercial crash simulation
design of concrete median barrier is obtained
considering von Mises stress, volume and COG

acceleration of truck.

Key words: Concrete median barrier(Z23 3 E
F94Edd), Crash simulation(®9 & A3d),

=2

Design of experiment(2 3@ A 8%), Shape
optimization(¥/3 # 4 3})
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Table 2 AA W+

dAMS| FESF FE#
Ry 2 100 90
A 3 305 295 285
B 3 85 80 75
C 3 1270 1140 1000
D 3 100 85 75
0, 3 7 6 5
o, 3 65 55 45
R, 3 290 280 270

Table 3 Lis@'x3NE& 2w WA ®

Al
;z R: | A B | c |l o le |6 |r | =ux
1 100 305 85 1270 100 7 65 290 1.665
2 100 305 80 1140 85 6 585 280 2.551
3 100 305 75 1000 75 5 45 270 1.608
4 100 295 85 1270 85 8 45 270 2.166
5 100 295 80 1140 75 5 85 290 1.769
6 100 295 75 1000 100 7 55 280 1.736
7 100 285 85 1140 100 5 55 270 2.781
8 100 285 80 1000 85 7 45 290 2.320
9 100 285 75 1270 75 6 65 280 2.452
10 90 305 85 1000 75 3] 55 290 1.508
11 90 305 80 1270 100 5 45 280 2.541
12 90 305 75 1140 85 7 85 270 1.816
13 a0 295 85 1140 75 7 45 280 2.755
14 80 295 80 1000 100 6 65 270 1.902
15 a0 285 75 1270 85 5 55 280 2.531
16 90 285 85 1000 85 5 65 280 1.407
17 90 285 80 1270 75 7 55 270 2.410
18 90 285 75 1140 100 6 45 290 3.13
Table 4 Lol i3t £AEAE
= o S 1 v F
N 0.036 1 0036
A 0.607 2 0.304 3.94
B 0.135 2 0.068
c 1.644 2 0.822 10.67
D 0.112 2 0.056
0 0.092 2 0.046
0, 1.014 2 0.507  6.50
R 0.054 2 0.027
e 0.420 2 0.210
(e) (0.850)  (11)  (0.077)
T 4115 17
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Table. 5 Lx(3%) Amzwjax

a| 1] 2 3 a 5 6 7 8 9 10 [ 1 12 13
Wil Bl c [Bec]BeCl 0y [BeBy|Bem[Ce0i]| A 0 [cr0 | & Iy
85] 1270] 1 1 7 1 1 + [ 305 [ 100 1 65 1 ][ 73
8s[ 1270 1 1 6 2 2 2 {295 85 H 55 2 || 2.4684
3 [[ ss]1ero] 1 1 5 3 3 a [ 25| 75 3 as 3 jf 25221
4[| 8s] 1140} 2 2 7 1 1 2 | 295| 85 3 45 3 |[ 25268
5 85| 1140 2 2 i 2 2 3 285 75 1 65 1 2.5816
6 |[ 8s[ 1140 2 2 5 3 3 v [ 30s] 100f z 55 2 [[ 28462
7 )| 85| 1000| 3 a 7 1 1 3 125} 75 2 58 2 | 28997
8 85| 1000 3 3 6 2 2 1 305 | 100 3 45 3 26786
9 || 85] 1000f 3 3 5 3 3 2 | 295] 8s 1 &5 1 | 18852
10 sof ro70] 2 3 7 2 3 1 es| TS 1 55 3 || 25205
11| Bof w270 2 3 6 3 1 2 | 285} 00§ 2 a5 3 || 17368
12§ so| 1270 2 3 5 1 2 3 1305 85 3 65 2 i 19938
3] so| 1140 3 1 7 2 3 2 | 285] 100 [ 3 65 2 |[ 27828
14| sof e 3 1 6 3 1 3 | 305 es 1 55 3 || 2.7556
15|} 80] 1140 3 1 5 1 2 1 285 75 2 45 1 2.9376
16( 8o 1ooof 1 2 7 2 3 3 | 305| 85 2 45 1 ]| 24588
17)) 8o] stoo) ¢ 2 6 3 1 IREEA RS 3 65 2 |l 1320
18} 80| 1000 1 2 5 1 2 2 285§ 100 1 55 3 1 6946
19] 75| 1270 3 2 7 3 2 1| 285] 85 3 45 2 {[ 25139
20| 75} 1270 3 2 6 1 3 2 | 35| 75 2 63 3 || 18825
21| 75t 1270} 3 2 B 2 1 3 | 295] 10| 3 55 1 || 25549
22 75] 1140} 1 3 7 El 2 2 [305] 75 3 85 1 [ 2.2791
23| 75| 1140] 1 3 6 1 3 3 [ 295] w00t 1 45 2 [ 2.6100
241 75[ s1e0] 1 3 5 2 1 1| 285} 85 2 65 3 [ 1es10
26 7s5[ 1000 2 1 7 3 2 3 J29s] wo| 2 65 3 i 20412
26| 7s5[ wo0| 2 1 6 i E] 1 | 285 | 8s 3 55 1 ] 12576
27| 75} w00 2 1 5 2 1 2 [ 305 75 1 a5 2 [ 1an7

Table 6 Lo thdk 2N FE

29 f S v F
B 2 0.531 0.266 2.636
C 2 1.795 0.898 8.909
& 2 0.366 0.183 1.815
A 2 0.180 0.090
D 2 0.133 0.067
92 2 0.585 0.292 2.902
BxC 4 0.896 0.224 2.224
Bx0; 4 0.585 0.146
Cx6, 4 0.864 0.216 2.144
e 2 0.110 0.055
(e) (10)  (1.007) (0.101)
T 26 6.044
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