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Abstract: Guardrail systems widely used in vehicle collision accident in the roadside, and greatly reduce the
severity of the damage to passengers. This paper analyzes the research achievements of roadside guardrail in
recent years, combined with the 2013 edition of "highway guardrail safety performance evaluation standard”
regulations, only in the center of gravity of the vehicle acceleration as evaluation of roadside barrier
protection capability standard cannot fully reflect the safety of the vehicle’s occupant injury risk; The paper,
through the application of finite element method and LS-DYNA software, establish the finite element model
of three-dimensional "auto - Road - complete flexible guardrail, and the vehicle occupant - cockpit is
simplified as the flail space model which the occupant is defined as a head point quality without constraints;
the impact velocity and ride-down acceleration of quality point is treated as a comprehensive evaluation of
occupant safety standards, Studying on the safety of the vehicle’s occupant when vehicle crashes with
flexible guardrail. Besides, the three-dimensional modeling of "Vehicle-Roadside guardrail" Based on flail
space,is adopted to simplify the complex modeling of occupant compartment. It improves the efficiency of
simulation calculation, has more intuitive effect on improving the safety design level of guardrail, and is of
great significance to further improve the evaluation standard of guardrail.
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a. Finite element model of small car b. Finite element model of medium bus

Fig. 1 finite element model of cars and buses
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Fig. 2 simulation model of vehicle-road-guardrail system
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Fig. 3 flail space model
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Table 2. flail space model occupant injury evaluation index
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Table 3. Comparisons of maximum dynamic guardrail deflection
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Table 4. Comparisons of vehicle exit velocity and angle.
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Table 5. Comparisons of occupant impact velocity and ridedown acceleration
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Fig 4. Top view photos of 1.5t car simulation experiment
5 o (<l =
4 L5t RFHASRMUERE
o000 15000
soo] o000
i !
x <
I]l{l 000+ Z"l 5.0004
i i
g‘ “so00] {{(‘ oo
e e
10000 seon
5000 -
W) O s) Wi CRf: s)
a. X direction acceleration curve b. Y direction acceleration curve of

Fig 5. 1.5t vehicle collision acceleration curve
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T=1.20s T=1.0s T=0.80 s

Fig 6. Top view photos of 10.0t bus simulation experiment
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Fig 7. Dynamic deflection curve of bus impact guardrail
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