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Abstract - This study evaluates the performance of SB2, SB4 grade safety barriers, as well as SB6 grade concrete safety barriers
and SB5 grade barriers, used in the Yeosu National Industrial Complex through finite element analysis. Under conditions of a
collision velocity of 60 km/h, a vehicle weight of 40 tons, and a collision angle of 15°, the SB2, SB4 barriers failed to provide
adequate protection, as large cargo vehicles penetrated them. In contrast, the SB6 SBS grade barriers demonstrated sufficient
strength by redirecting vehicles inward after impact. Therefore, the installation of SB5 grade or higher safety barriers is deemed
necessary.
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Impact Angle

Impact Mass, m

IS—1 v in )2
=3 m (3.6sm)

Where, IS Impact Severity (k])
m : Impact Mass (ton)
V. : Impact Velocity (km/h)

6 : ImpactAngle (°)

Fig. 1. Equation for impact severity
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Table 1. Test conditions for Evaluating strength performance

Collision Vehicle Collision Impul
Grade velocity weight angle [lp(LJl]se
[km/h] [ton] [°]
SB1 55 60
SB2 65 90
8 . @ O O O OO
SB3 80 130
SB3-B 85 150
SB4 65 15 160
SB5 80 14 230
SB5-B 85 270
SB6 25 420
80
SB7 36 600
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Fig. 2. Geometric models of large cargo vehicles
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(a) SB2 Grade safety barriers
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(b) SB4 Grade safety barriers

(c) SBS Grade safety barriers

(d) SB6 Grade concrete safety barriers

Fig. 3. Geometric models of road safety barriers according to SB Grade
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Table 2. Physical properties of metallic materials
Physical properties SS400 SGT275 SD400 SM355 A6061-T6
Density [kg/m’] 7,800 7,850 7,890 7800 2,700
Young’s Modulus [GPa] 200 206 200 200 68.9
Poisson’s Ratio 0.29 0.30 0.3 0.29 0.33
Yield Strength [MPa] 245 274 400 355 276
Ultimate Strength [MPa] 556.4 410 - - 374
Tangent Modulus [MPa] - - - 1091 -
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Fig. 4. True stress-strain curves of metallic materials _
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Table 3. Physical properties of concrete materials 2 95 2ErE] o] AL 29 A=l $SS4009] =3+
Physical properties Concrete A (556.4 MPa)of| A= S8 o] ¥WAslqt &
Density [kg/m’] 2,314 ok, AAFY] F= sksoll s A+ 4 ALY 2471 A
Compressive Strength [MPa] 27 A= . o] Ait= 2] S otgll o8 o=
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(b) SB4 Grade safety barriers
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Fig. 5. Effective stress results of SB2 and SB4 Grade safety barriers after vehicle collisions
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Fig. 6. Crash simulation results of SB2 and SB4 Grade safety barriers: an analysis of crash behavior over time
Toeee7t 2G4 ok A7 FEEEY AdY Aot H Y-S WS ZE
219 A = % e 4ol F23% IdF=2 A=
227} ohir, Aol 35 515S AU WY 1x
L 23eE Fxolnz 23E0) 44 WS A7
3% o5l o/
7€
]

o 845190} Fig. 87 o] el FE
23eE 729 Q47 AAHYY. T, A
SEECEEES L

A ZoAH ol=, F 5
E 0y 5
427 WEgwe 4 A%
SB6 51 48 WE e Wt A= = olF
WS e A HPE 2AE Fig. 8o YEFH S QAL o] 2EF
AR =R AT A EEBAINE) 20259 29 5



SoltelE Aol WEgete] 4XE A3 9eA

61.5
—— SB2 Grade safety barriers
—— SB4 Grade safety barriers
61.0
<
§60.5 .
=
(]
>
59.5 1
59.0 T T T T T
0.00 005 010 0.15 020 0.25 0.30

Time [s]

Fig. 7. Results of vehicle driving direction velocity after impact
with SB2 and SB4 Grade safety barriers
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Fig. 8. Effective plastic strain results of SB6 Grade concrete
safety barriers after vehicle collisions
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Fig. 9. Crash simulation results of SB6 Grade concrete safety
barriers: an analysis of crash behavior over time
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Fig. 10. Results of vehicle driving direction velocity after
impact with SB6 Grade concrete safety barriers
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Fig. 11. Effective stress results of SBS Grade safety barriers
after vehicle collisions
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Fig. 12. Crash simulation results of SB5 Grade safety barriers:
an analysis of crash behavior over time
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Fig. 13. Results of vehicle driving direction velocity after
impact with SB5 Grade safety barriers
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