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ABSTRACT 
Safety management system is meant to identify hazards, to control risks and to measure effectiveness of mitigating actions. 

Statistical analysis of accidents indicates that 80% of transport-related incidents and accident occur in unsafe act & unsafe 

condition. A major cause of transport accidents is poor workplace designed layout & Human behaviour. The main objective of this 

project is to providing safety guidelines includes the safe vehicle movement for loading and unloading of chemical products by 

operators and drivers at  parking area, production sites, storage terminals, warehouses and liquid bulk, dry bulk as well as packed 

goods. Conducted the risk assessment in overall plant & find out the realistic hazards in the industry and eliminate them at the 

initial stage. Applied adequate control measures must be put in place to eliminate or reduce any risks found. 

 

KEYWORDS:  Traffic safety, Process industry, Behaviour safety, JSA, Risk assessment. 
      

INTRODUCTION 
 

Behaviour Based Safety (BBS) is a safety management practice that has originally been used in the process 
industry to improve the safety level on the work floor. This guideline strongly suggests application of this 
system to the (UN) loading operation. 
 

 
Fig. 1: Behaviour Based Safety (BBS) 
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2. Traffic Management Plan: 

 
Fig. 2: Traffic Management System 
 

Large workplace with a high volume of traffic a traffic management plan can help you communicate how 
you are managing traffic risks in your workplace. 
A traffic management plan may include details below 
• The desired flow  layout of pedestrian and vehicle movements 
• The expected frequency of interaction of vehicles and pedestrians 
• Illustrations of the layout of barriers, walkways, signs and general arrangements to warn and guide traffic 

around, past, or through a work site or temporary hazard 
• How short term, mobile work and complex traffic situations will be managed. 
A traffic management plan should be regularly monitored and reviewed and importantly following an incident to 
ensure it is effective and takes into account changes at the workplace. 
 
Risk in the Workplace: 

Where there are vehicles like cars, trucks or forklifts at your workplace there is a risk that they will collide 
with people.  

People who work with or near vehicles are most at risk and customers and visitors to your workplace may 
also be at risk.  
 
How can traffic Risks be Managed?: 

Use the following steps to ensure, so far as is reasonably practicable, that workers and other people are not 
exposed to health and safety risks.  

 
Fig. 4: Risk Management System 
 
3. Traffic Hazard: 

Unplanned or unexpected event which may be leads to injury or damage to the property due to traffic 
collision, vehicle failure, road debris, pedestrian animal crossing, and road design. 

 

 
Fig. 3: Traffic Hazard 
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Traffic at a workplace includes: 
• Vehicles such as cars, trucks, vans and buses, tankers. 
• Powered mobile plant such as forklifts, andMotor Cyclists. 
 

Vehicle Classification involved in Process Industry: 
• Tanker Lorries (Raw materials products, Water supply, Semi-finished Goods Transportation, Fuel 

Sources, Acids, and Gases.) 
• Trucks (construction activity, shipping waste products transportation at outside) 
• Lorries (finished goods transportation) 
• Two wheelers 
• Manual operated trolley 
• Emergency situation operated vehicle. 
 

Vehicle Movement in on –site plant at Bunge: 
• Parking area  
• Weigh bridge( with load) 
• Unloading pay 
• Weigh bridge( No load) 
• Security gate verification 

 
Vehicle Routes: 

• Vehicle routes at the workplace should have a firm and even surface, be wide and high enough for the 
largest vehicle using them and be well maintained and free from obstructions.  

• They should be clearly sign-posted to indicate speed limits, traffic calming measures like speed humps and 
parking areas. 

• Reducing speed is very important where administrative control measures are the only reasonably 
practicable approach. 

•  Speed limits should be implemented and enforced and traffic calming devices like speed humps 
considered. Variations to speed limits should be clearly signposted. 
 
4. Literature Survey: 

Sadayuki TSUGAWA, et al., [1], Published a paper on the title Trends and Issues in safe driver assistance 
systems. we introduce a system for improving driver acceptance of safe driver assistance systems based on 
driver monitoring and forward monitoring as well as cooperative driver assistance systems for elderly drivers. 

Pichai ANEERANANON, et al., Published a paperonthetitle Creating A Risk-Based Network For Hazmat 
Logistics By Route Prioritization With AHP. Here are generally two main groups of literature relating to safety 
risk. The first focuses on HazMat transport study research with risk assessment and routing consideration, these 
have the similar objectives to this research. The second group concentrates on road safety models with concerns 
on the hazards and safety potential of road elements. 

XuanqiangWang,et al., Published a paperonthetitleTraffic Incident Duration Prediction Based On Partial 
Least Squares Regression the  prediction  of  the  traffic  incident  duration  is  a  very  important  issue  to  the  
Advanced  Traffic  Incident  Management (ATIM).  Traffic incident is one of the major causes leading to non-
recurring congestion. they can make reasonable rescue decision and carry out corresponding traffic control 
measures to reduce the impact of these incidents. 
 
5. Problem Identification: 
The visual inspection has been carried out in the overall plant. The major problem of traffic hazard listed 
below: 

• Truck parking issues 
• Usage of sparking materials in the parking yard 
• Exposure of electrical wires in the parking locations 
• Lack of fall protection system in parking area 
• Truck crew management-daily challenging environment 
• No designated pathway & walk way at on –site plant 
• Speed control 
• Shunting of tanker Lorries 
• Behavioural safety 
• Adherence of truck crew with plant safety rules 
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• No designated parking area at different scenarios 
• Loading & unloading issues 
• Oil spillage in from the tanker Lorries 
• Human factors. 
• Poor road layout 
• Lack of sign & information boards 
 

6. Methodology: 
 Steps Involved in Working Methodology: 

• Plant inspection 
• Hazard identification 
• Hazard classification 
• Follow traffic movement activities 
• Risk assessment(JSA) 
• Comparison 
• Provide safe working guidelines in the workplace 
• Follow up 
• Result & Documentation 
• Result & Documentation 

 
Plant Inspection: 

It is the primary steps in working methodology. Initially conducted the plant inspection. Process industry at 
Bunge covers the following areas. 

• Parking area  
• Parking area Road layout 
• On site plant road layout 
•  Loading/Unloading pay 
• Vehicle movement areas at inside of the plant 
• Vehicle safety inspection 
• Truck crew behaviour  

 
Hazard Identification: 

A hazard is anything in the workplace that has the potential to harm people and environment. 
Hazard identification is the process used to identify possible situations where people may be exposed 

injury, illness or disease.At Bunge is the food processing industry used different kind of vehicle for various 
operations. 
 
Hazards involved in the Plant: 

Workplace hazards involving vehicles and mobile plant may occur during: 
• Pedestrian movement 
• Arrivals or departures 
• Loading or unloading 
• Mounting or dismounting from vehicles 
• Securing of loads 
• Movement of materials 
• Maintenance work 
• Reversing are the activities most frequently linked with workplace vehicle accidents. 
 

7. Risk Assesment Techniques: 
Risk: 

People who work with, or near vehicles and mobile plant, such as cars, vans, forklifts, trucks, semitrailers, 
trailers, tractors, loaders, buses and utilities are most at risk. 

People also at risk may include other workers, management, self-employed people, customers and visitors 
at workplaces. 



90               S. Kamalakannan, et al., 2016/ Advances in Natural and Applied Sciences. 10(9) Special 2016, Pages: 86-93 

 

 

 
 
Fig. 5: Example of Risk 
 
Table 1: Risk Assessment Ranking 
RISK ASSESSMENT CALCULATOR 
 Severity 

Probability 
 
Slightly Harmful 
 

 
Harmful 
 

 
Extremely Harmful 
 

Highly Unlikely Low Low Medium 
Unlikely Low Medium High 
Likely 
 

Medium High High 

 
Table 2: Risk Level 

Risk level Action and time level 

Low No additional controls are required. Monitoring is required to ensure that the controls are 
maintained 

Medium Efforts should be made to reduce the risk, but cost of prevention should be carefully measured 
and limited 

High Work should not be started until the risk has been reduced and if the risk involves work in 
progress, urgent action to be taken/ Management program available to reduce the risk to 
acceptable level 

 
Risk is an chance of hazard actually causing injury or disease,.it is measured in terms of  consequences and 

likelyhoodRisk assesment is the process risk identification,risk analysis ,control of risk and risk evalution. 
 
Job Safety Analysis (JSA): 

 

 
 
The selection and application of a particular risk assessment tool depends on the complexity of the issue 

being assessed and the design and expected risk management deliverables of an organisation. 
 

A JSA is one of several risk assessment tools that help to identify job or hazards and unwanted events and 
providing control measures: 

Risk assessment tools that are commonly used in the industry include: 
• Quantitative Risk Assessment (various methods) (QRA) 
• Bow Tie Analysis (BTA) 
• Fault / Logic Tree Analysis (FTA/LTA) 
• Event Tree Analysis (ETA) 
• Preliminary Hazard Analysis (PHA) 
• Hazard Analysis (HAZAN) 
• Hazard and Operability Assessment (HAZOP) 
• Failure Modes, Effects (and Criticality) Analysis (FMEA/FMECA) 
• Layers of Protection analysis (LOPA) 
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• Workplace Risk Assessment and Control (WRAC)
• Job Safety Analysis (JSA) 
 
It is used for routine and non-routine job and task planning to help develop effective safe work expectations 

such as guidelines, procedures, standard work instructions.
 

Risk Management Hierarchy: 

 
Table 3: Jsa Conducted At Overall Plant: 

/ Advances in Natural and Applied Sciences. 10(9) Special 201

Workplace Risk Assessment and Control (WRAC) 
 

routine job and task planning to help develop effective safe work expectations 
such as guidelines, procedures, standard work instructions. 

 

2016, Pages: 86-93 

routine job and task planning to help develop effective safe work expectations 
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Table 4: Ways To Control Traffic Risk: 

 
 

Conclusion:
This project discussed about on- site traffic hazards in process industry during entering and exiting of the 

vehicle movement in the site, vehicle parking, delivery areas and scheduling suitable times for loading & 
unloading. Observed the workplace hazards to identify areas where pedestrians and vehicles interact. When 
traffic volumes are higher, where potential blind spots are and other areas of poor visibility & road layout.  

A traffic management plan should be regularly monitored and reviewed in their workplace. This project 
provides the control measures & information on the safe movement of vehicles and mobile plant in workplaces. 
Improving the workplace traffic safety systems in addition to reducing work-related injuries, can also improving 
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workplace efficiency and productivity. conducted the risk assessment process in overall plant to reduce traffic 
hazard related accidents. 
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