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Abstract

The structures for road safety are guard rails that protect the cars and passengers. If an accident
occurs on the roads after a long period of installation, it may escalate into a major disaster. In order
to repair many guard rails, the existing repair method of replacing them with new ones requires
enormous financial resources. To solve this problem, the G-SAVE method was developed to repair
the guard rail without replacing them. This method removes the rust on the surface of the guard
rail and then performs ambient-dip galvanizing coating on it without replacing the new ones. No
studies or reports have yet been made on the risk assessment of harmful substances, vehicles for these
entire processes. Therefore, this paper focuses on risk assessment using the PHA (Preliminary Hazard
Analysis) technique and conducts risk assessment for concept design stage of the coating vehicles.
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Fig. 1. Layout Design of Cleaning vehicle. 1:Driver
seat, 2:Compressor, 3:Tank, 4,6:Wash equip,
5:Generator, 7:Water tank, 8:Wash equip., 9:Water
cleaning equip.
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Fig. 2. Layout Design of Coating vehicle. 1:Driver
seat, 2:Generator, Comp., Air tank, 3:Solution
bottle, 4:Dust collector, 5:Coating equip.
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Fig. 3. Process Block Diagram using G-SAVE Method.
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Table 1. Results of PHA Evaluation.
Hazard Cause Consequence | Hazard Category Recommendation
Overheat of compressor Fire B -
Leak of G-SAVE solution Fire C Work in the well-ventilated spaces
Leak of .
Leak, fire, ROC.3 solution Fire A )
explosion Leak and spark of Fi C Install an automatic shutoff device for over-current/
generator's fuel ire over-voltage
Flammable limit of Fi C Easy replacement and periodic check with double
collected dust tre filter installation of the dust collector
. Poor vehicle control Collision C Easy to recognize by installing signboard
Car colli -
. Poor vehicle safety . Install the base frame
sion . Collision C . . .
devices and fix the major equipment

Table 2. Results of ROC.3 Evaluation.

A: negligible B: marginal C: critical D: catastrophic

Ttem Major ingredient Composition (%) Note
H,PO, _
(Phosphoric acid) 18-20
CH.O
(Citréicgagid) 9-10 Liquid,
ROC.3 Non-flammable,
Nonionic surfactant 4-5 Non-hazardous materials
Water(H,0) 68-75
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Table 3. Results of G=Save Coating Liquid Evaluation.

No. Item Ingredient, Class Flash point (C) | Flammable limit (%) Note
1 Poly silicate (Coating material) Polyethylene, - 45 1.3-23 (Non—dalgll;;rlcc)lus 200d)
Ethanol 0 _ Liquid
2 (Solvent) Alcohol, 4™ class 13 31-27.7 (Hazardous material)
3 Polishing glue Alcohol, 4" class 23 2-12 (Hazardléiglrcrllaterial)
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