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A Simulation Case Study on Impact Safety Assessment of Roadside
Barriers Built with High Anti-corrosion Hot-dip Alloy-coated Steel
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Abstract : As the world’s industrial development quickens, the highways and regional expressways have been expanding to serve the
logistics and transportation needs of people. The burgeoning road construction has led to a growing interest in roadside installations.
These must have reliable performance over long periods, reduced maintenance and high durability. Steel roadside barriers are prone to
corrosion and other compromises to their functionality. Therefore, using high anti-corrosion steel material is now seen as a viable
solution to this problem. Thus, the objective of this paper is to expand the scope of applications for high anti-corrosion steel material for
roadside barriers. This paper assesses the impact safety such as structural performance, occupant protection performance and post-impact
vehicular response performance by a simulation review on roadside barriers built with high strength anti-corrosion steel materials named
as hot-dip zinc-aluminium-magnesium alloy-coated steel. The simulation test results for the roadside barriers built with high strength
anti-corrosion steels with reduced sectional thickness meet the safety evaluation criteria, hence the proposed roadside barrier made by
high strength and high anti-corrosion hot-dip zinc-aluminium-magnesium alloy-coated steel will be a good solution to serve safe impact
performance as well as save maintenance cost.

Key Words : roadside barrier, hot-dip zinc-aluminium-magnesium alloy-coated steel, structural adequacy, passenger protection
performance, vehicle trajectory
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Evaluation factors

Evaluation criteria

Test vehicle

A. The vehicle should not penetrate the test article by breaking its members or joints

Truck, passenger car

Structural adequacy

B. Maximum measured deflection of the test article after the crash test should be 1.0 m or less

Truck, passenger car

(structural performance)
longer in front of that.

C. Other debris of 2 kg or more from an impact with the test article should not be scattered with 2 m or

Truck, passenger car

D. THIV and PHD should satisfy the following limits:

Passenger car

Critera Unit Limit
THIV(horizontal/vertical) km/h 33
PHD(horizontal/vertical) g 20

note) g : 9.8 ¥

Occupant risk
(occupant protection
performance)

the test article

E. Other debris from the test article should not penetrate or show potential for penetrating the occupant compartment.
Deformation of the occupant compartment after collision should not exceed the following limits:
* Deformation of a roof of the vehicle should be 100 mm or less
+ Deformation of a windshield should be 75 mm or less and no tear should happen by direct contact with

- No shattering of a side window should happen by direct contact with the test article
+ Deformation of interior vehicle at the front door area should be 230 mm or less

Truck, passenger car

Vehicle trajectory exceed 75 degrees

F. The vehicle should remain upright during after collision. The maximum roll and pitch angles are not to

Truck, passenger car

(post-impact vehicular
response Performance)

G. All wheel tracks of the vehicle should not cross the parallel line within the distance B.

Truck, passenger car

H. The vehicle should not cross the outmost lane if it is stopped in the exit box.

Truck Passenger Car
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Distance for Exit Box Criterion
Vehidetype Alm) B(m)
PassengrCar | 22+ Vi +016Vy 10
Truck 44+ Vi + 016V 20

Viy= Vehicle Width
VL= Vehicle Length

Final Intersection of Wheel Track
with Initial Traffic Face of Barrier

‘ @

Initial Traffic Face of Barrier

Fvemcle Wheel Track

' Exit Box

eeeee

)

Fig. 1. Exit box for roadside safety barrier®
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(a) SB2 level W-type roadside barrier

(b) SB4 level double W-type roadside barrier
Fig. 2. Finite element model for the roadside barrier,
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o Nominal steel grade
Evaluation items
SGMH400 SGMH490
Static yield stress, o,_ 235 MPa 315 MPa
Material constant, ' 40 3,200
Material constant, p 5 5
4.4 ZEAZ REteaond
SB2 4 SB45H =g Wo e FE A

7tel) AHEE FEXF) mﬂ@ox Fig. 3] 4|
Aol Gtk F5A BE A BIE S AgEE
58719 F FL SB2S I} SBASF BE 1300 ke
o], ZE A% Brtol AGHE BHERY B T
SB2532] 749 8,000 kg 2 SB45H-2 14,000 kg2
FAE] glek £ =FolA w3 NCAC(National

crash analysis center)o]] F7RE o] Q&= 2 2E 5 A%}
FEAT A 1S4 FeIE 23 Dodge-Neon

T
T

Fig. 3. Vehicle FE models and actual vehicles,
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Fig. 4. Sequential simulation results (truck) for the case 8
made with SGMH490 of SB4 level,

Table 3. Results for maximum dynamic deflection of SB2 and SB4 level roadside barriers

Safety barrier level SB2 level SB4 level
Simulation case Casel Case2 Case3 Case4 Case$ | Case6 | Case7 Case8
Test condition Truck 8,000 kg / 65 km/h / 15° Truck 14,000 kg / 65 km/h / 15°
Material SGMH400 SGMH490 SGMH400 SGMH490

Post 45 45 4275 4 4.5 4.5 4275 4

Thickness of Reinforcing post 43 43 4.085 3.827 4.5 4.5 4.085 4
each part Upper rail 4 4 3.8 3.56 48 48 4.56 4272
(mm) Lower rail - - - 25 25 2375 2.225
Block-out 4 4 3.8 3.56 4 4 3.8 3.56

Maximum dynamic deflection (mm) 805 756 852 839 558 536 561 589

BRI EEIX], HI31 A K23, 20164 87



Table 4. Results for passenger’ s safety evaluation

=

Safety barrier level SB2 level SB4 level
Simulation case Casel Case2 Case3 Case4 Case$ | Case6 | Case7 Case8
Test condition Passenger car 1,300 kg / 80 km/h / 20° Passenger car 1,300 kg / 100 km/h / 20°
THIV (km/h) 15.7 154 153 14.5 213 20.8 213 20.1
PHD (g) 17.0 153 124 18.9 8.8 7.7 10.2 11.6
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Fig. 5. Sequential simulation results (passenger car) for the
case 8 made with SGMH490 of SB4 level,
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