Essentials of Road Safety Engineering

1. What is road safety engineering?

Road safety engineering is the application of scientific and engineering principles to the design,
operation, and maintenance of roads with the goal of reducing traffic accidents and enhancing the
safety of all road users. It includes planning safety features, analyzing crash data, implementing
improvements, and ensuring infrastructure supports safe driving behavior.

2. What is road safety audit?

A road safety audit is a formal, systematic evaluation of a road project—existing or planned—by an
independent team of trained professionals to identify potential safety issues and suggest
improvements. It aims to minimize accident risks by reviewing road layouts, signs, markings, and
surrounding conditions.

3. Explain the safety performance function?

A Safety Performance Function (SPF) is a statistical model used to predict the expected number of
crashes at a specific type of road or intersection based on traffic volume and other factors. It helps
compare observed crash data with expected trends to identify high-risk or abnormal locations
requiring safety improvements.

1. What are the causes of road accidents? Explain briefly
Road accidents are multi-causal and result from a combination of human, vehicle, road, and
environmental factors. The major causes include:
a. Human Factors:
o Overspeeding: Increases both the chances and severity of accidents.
e Drunk driving: Impairs judgment, reaction time, and coordination.
« Distractions: Mobile phone usage, talking, eating, or other in-vehicle distractions.
o Fatigue: Leads to slower reaction times and microsleep episodes.

» Violation of traffic rules: Ignoring signals, improper overtaking, or not yielding right of way.

b. Vehicle Factors:
* Mechanical failures: Faulty brakes, worn-out tires, broken lights.
» Poor vehicle maintenance: Leads to unexpected malfunctions on the road.

o Lack of safety features: Older vehicles without airbags, ABS, etc., increase injury severity.

c. Road and Environmental Factors:
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Poor road design: Sharp curves, inadequate shoulders, or blind spots.
« Inadequate signage and markings: Confuses drivers, especially at night.
« Bad weather: Rain, fog, or snow reduce visibility and traction.

Unlit or unmaintained roads: Potholes or debris increase accident risk.

d. Infrastructure & Enforcement Gaps:
o Lack of pedestrian crossings or overpasses.
» Weak law enforcement: Poor implementation of traffic laws emboldens risky behavior.

Conclusion: Most road accidents are preventable with better infrastructure, strict law enforcement,
proper vehicle upkeep, and increased driver awareness

2. Write a note on scope of audit? Explain
the principles of road safety

Scope of Road Safety Audit (RSA):

The Road Safety Audit covers all aspects of road planning, design, operation, and maintenance. It is
applicable at various stages:

« Planning Stage: Reviewing proposed road plans before construction begins.
« Design Stage: Checking drawings and specifications for safety issues.
« Construction Stage: |dentifying potential hazards in work zones.
» Operational Stage: Auditing existing roads for real-world risks.
The scope includes:
« Evaluating road geometry, signage, lighting, visibility, pedestrian facilities.
« Identifying hazardous locations and proposing preventive measures.
» Ensuring compliance with safety standards and suggesting improvements.

e Reducing crash risks for all road users—drivers, pedestrians, cyclists

Principles of Road Safety:

1. Proactive Approach: Instead of waiting for accidents to happen, audits aim to prevent them by
identifying risks early.

2. Systematic Process: Road safety audits follow a step-by-step method—site inspection, data
analysis, hazard identification, reporting, and follow-up.

3. Multidisciplinary Team: The audit is conducted by a team with expertise in road design, traffic
engineering, and accident analysis.

4. Independent Review: The audit team should be independent of the design or construction team to
ensure objectivity.
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5. User-Centric Focus: Road design should prioritize the safety of all users, especially vulnerable
ones like pedestrians and cyclists.

6. Risk-Based Evaluation: Focus is placed on the likelihood and severity of potential crashes to
prioritize safety improvements.

7. Continuous Improvement: Findings from audits should feed into future projects to build safer
roads over time.
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