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A Study on The Strength Performance Improvement of The Existing
Roadside Guardrail by Full-scale Vehicle Crash Test
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Abstract In the past, the standard criteria had been applied to the installation standard of roadside
guardrails. But, according to the revision of the Installation and Management Guide for Roadside Safety
Features (by the Vehicle Protection Safety Facilities, Ministry of Land, Infrastructure, and Transport,
South Korea) in 2001, the standard criteria have been changed to performance criteria to verify the
performance of roadside guardrails through real vehicle crash tests. So far, 2,067 km of roadside
guardrail has been installed on the highways after the revision. However, this installation and the
guardrail installed before the revision (that still exists) are still insufficient. Consequently, this
insufficiency is emerging as a social problem. So, this study developed a method of reinforcing the
performance of the roadside guardrail installed before the revision, in accordance with the Installation
and Management Guide for Roadside Safety Features, through additional reinforcing materials without
dismantling or drilling the guardrail. In addition, numerical analysis and vehicle crash tests were
performed on prototypes to which the developed technology was applied, and the performance of each
prototype was verified. The technical specifications for the roadside guardrail improvement by this study
resulted in a 30% cheaper cost than the replacement cost of SB3 guardrails, so it was possible to reduce
the budget and time in achieving necessary guardrail performance. In effect, it is expected that the
improvement method developed by this study for some of the existing roadside guardrails will be widely
used as it is convenient to apply to road sites.
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Table 1. Existing roadside guardrail present condition Ao 9]_ Eo]o]_ W, ZED “Zeprs oAl ’;—3_1 ’}—-_ = ]3]
Existing Roadside Existing Roadside Sh=R,- % 293 212 o

o | D Rowdge | e Roadite — gjsierslo] ofs] £83isk 18R ol8% % 55
i S de=1d A|ES E3 Ao = o
Ins;“sson 2001. 3. before 2001. 3 ~ 2007. 6 HEA SEA ofd 1 1 ASotoF 2o,
B ] L= § = gol PR
Extension(km) 1.166 861 2 el 4849 SB3TH =58 7I=Ad tet s
(2020 Year ) ' W} 24, A2 e Table 2, Table 3%} 2eHo).
E t 3 I E\
. o "L Table 2. Impact condition for SB3 level roadside
) = = barrier performance evaluation
Drawing
- 1 I Evaluation ImpzztSpe Vehicle |Impact(Angl| Impact
I ! Ttem (/B Weight(kg) e(©) Energy(k])
Post Type O-Type Post (4m) H-Type Post (2m) Structural
Rail Type 2W-Beam (35cm) 2W-Beam (35cm) Adequacy 80 8,000 15 130
SB3 Level & NG N.G Occupant | 0 1,300 20 -
Performance Risk
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Table 3. SB3 level roadside barrier performance criteria

Evaluation Measurement -
Criteria
[tem Item
Structural Strength of .
Adequacy Barrier Strength of Barrier must keep
Deformation of |[Maximum Deformation Distance
Barrier 1.0m Under
Compor{ents Through Components
Scattering . s
N Scattering, Don’t damage
Prevention
The vehicle must not roll over
After Impact, d}lrlng or after 1mp'act
. During and after the impact
Test vehicle . .
. The vehicle must not invade A
behaviour -
& B line
(A: 8.64m, B:20m)*
Occupant THIV 33km/h Under
Risk
PHD 20g Under
Compon'ents Through Components
Scattering . s
. Scattering, Don't damage
Prevention
Vehicle Inside Roof 100mm, Front 75mm,
Space Door 230mm Under
Deformation Impact side window nonruin
The vehicle must not roll over
during or after impact.
After Impact, Roll, Pitch 75° under
Test vehicle During and after the impact
behavior The vehicle must not invade A
& B line
(A: 4.77m, B:10m)*

* Calculated results using the dimensions of the test vehicles
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Fig. 1. Existing roadside guardrail improvement

method
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Fig. 2. FE Model of passenger vehicle
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Fig. 3. FE Model of roadside barrier
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Table 4. Occupant rick evaluation result of SB3 level

Ttem Criteria Simulation Result | Judgement
THIV | 33 km/h Under 31.5 km/h Good
PHD 20 g Under 110 g Good
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Fig. 4. Sequential photographs of car & truck
impact test
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Table 5. Comparison of occupant rick

Crash | Numerical Ratio
Ttem Test Analysis (z)a /(1) Commentary
1) @
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Fig. 5. Simulation Result & Crash Test Result Comparison

Table 6. Comparison of structural adequacy

Crash Test| Numerif:al Ratio
Ttem Analysis Commentary
() @/()
@)
Deformation| .
0.59 m 0.55 m 93.2% Numerical
(0.8 m under)
result{ Crash
Vehicle not roll | not roll B result
Behavior over over

-

Fig. 6. Comparison sequential photographs for car
impact test
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Fig. 7. Comparison sequential photographs for truck
impact test
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