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Analysis between Computer Simulation and Real-car Crash Test of
Energy Absorption Facilities for Various Road Environments

ABSTRACT

Energy absorption facilities installed on roads should follow the performance standards of the real-car crash test of ‘Installation and
Maintenance Guidelines for Roadside Safety Facilities’. However, due to different installation conditions, such as differing structure
widths on roads, some energy absorption facilities do not provide adequate performance. In order to apply varied environments on
roads, an energy absorption structure was designed in this study with 150 mm height and four layers of W-shape guardrail at 200 mm
intervals, and the performance was verified using LS-DYNA computer simulation. Through a real-car crash test, the performance of
the facility designed by LS-DYNA was tested and was found to meet the performance of the CC2 category for crash cushions. The
conclusion of the comparison demonstrates that the simulation and the real-car crash tests are both significant.
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Fig. 1. Simulation Modeling Elements of the Safety Structure

Geo Metro (0.9 ton)

Dodge Neon (1.3 ton)

Fig. 2. Simulation Vehicles
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Table 1. Simulation Vehicle Model Data

Dimension Geo Metro Dodge Neon
Length (mm) 3,750 4,356
Width (mm) 1,586 1,721
Height (mm) 1,427 1,269
Weight (tonf) 0.89 1.32

(National Crash Analysis Center at George Washington Univer-
sity)ollA 7Rl 0.9 tone] Geo Metro Z&3} 1.3 tone] Dodge
Neon EE(NCAC, 2011)& AM&3190m 2)1ke] A191& Table
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Table 2. Crash Cushion Impact Conditions
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Fig. 3. Type of Crash Cushion Test
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Table 3. Simulation Results
No. Impact condition Direction THIV (km/h) PHD (g) Roll (Deg) Pitch (Deg)
1 0.9 ton-80 km/h Head-on 39.82 12.75 3.25 3.72
2 1.3 ton-80 km/h Head-on 38.40 12.70 2.65 4.64
3 0.9 ton-80 km/h Head-on 1/4 offset 40.97 14.64 -11.45 -5.62
4 1.3 ton-80 km/h Head-on 15° 32.50 13.78 -3.10 -2.59
5 1.3 ton-80 km/h Side 15° 19.01 12.11 2.38 -1.90
6 1.3 ton-80 km/h Side 165° 10.01 4.49 1.83 -2.07

Notes: THIV: theoretical head impact velocity; PHD: post-impact head deceleration
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Fig. 5. Vehicle Motion in Time Step for Simulation Results
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Table 4. Test Results

1.3 ton head-on crash with 15°angle 1.3 ton side crash with 15°angle 1.3 ton side crash with 165°angle

ATE A AEEelA Aol FEFIAIR 09 ton Xj0] SAF
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[ S e
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Fig. 7. Crash Tests with Different Vehicles and Impact Angles

No. Impact condition Direction THIV (km/h) PHD (g) Roll (Deg) Pitch (Deg)
1 0.9 ton-80 km/h Head-on 37 12 6.16 10.06
2 1.3 ton-80 km/h Head-on 32 9 2.47 6.65
3 0.9 ton-80 km/h Head-on 1/4 offset 39 13 8.56 12.78
4 1.3 ton-80 km/h Head-on 15° 33 9 7.64 11.51
5 1.3 ton-80 km/h Side 15° 22 4 3.86 2.04
6 1.3 ton-80 km/h Side 165° 4 1 3.84 1.83
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THIV (km/h) PHD (g)
No. Impact condition Direction
Simulation Test Simulation Test
1 0.9 ton-80 km/h Head-on 39.82 37 12.75 12
2 1.3 ton-80 km/h Head-on 38.40 32 12.70 9
3 0.9 ton-80 km/h Head-on 1/4 offset 40.97 39 14.64 13
4 1.3 ton-80 km/h Head-on 15° 32.50 33 13.78
5 1.3 ton-80 km/h Side 15° 19.01 22 12.11 4
6 1.3 ton-80 km/h Side 165° 10.01 4 4.49 1
Table 6. Simulation vs. Test (Roll, Pitch)
No. Impact condition Direction Roll (Deg) Pitch (Deg)
Simulation Test Simulation Test
1 0.9 ton-80 km/h Head-on 3.25 6.16 3.72 10.06
2 1.3 ton-80 km/h Head-on 2.65 247 4.64 6.65
3 0.9 ton-80 km/h Head-on 1/4 offset -11.45 8.56 -5.62 12.78
4 1.3 ton-80 km/h Head-on 15° -3.10 7.64 -2.59 11.51
5 1.3 ton-80 km/h Side 15° 238 3.86 -1.90 2.04
6 1.3 ton-80 km/h Side 165° 1.83 3.84 -2.07 1.83
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