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2.1 Types and Need for Traffic Studies
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Introduction to Traffic Engineering Studies

Traffic engineering studies consist of systematic procedures for collecting,
analyzing, and interpreting empirical data related to traffic flow, vehicle
speeds, delays, accidents, and parking conditions.

Without accurate field data, engineers cannot make informed decisions
regarding geometric design, traffic control devices, highway improvements, or
safety measures.

@ Systematic collection of real-world road traffic data

@ Provides empirical evidence for highway design and management
o lIdentifies existing traffic bottlenecks and safety hazards

@ Forms the foundation for future traffic growth forecasting
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Need for Traffic Studies in Civil Engineering

Civil engineers require traffic data during all stages of a highway project—from
feasibility studies and preliminary planning to detailed geometric design and
operational management.

As vehicular populations increase rapidly on urban and rural road networks,
traffic studies help engineers allocate funds efficiently to improve high-priority
corridors.

Application Area Engineering Purpose

Structural Design Determining pavement thickness using traffic loads

Geometric Design Designing lane width, sight distance, and curve ra-
dius

Operational Efficiency | Evaluating intersection capacities and level of ser-
vice

Economic Planning Justifying investments in flyovers, bypasses, and
widening
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Primary Objectives of Traffic Data Collection

The primary goal of collecting traffic data is to understand the physical and
operational characteristics of traffic stream components (vehicles and road
users).

By measuring variables such as volume, speed, density, and headway, engineers
can evaluate current performance and predict future conditions under various
growth scenarios.

Quantifying current traffic demand across road networks
Assessing road capacity and level of service (LOS)

Diagnosing causes of congestion and traffic delays

Developing effective traffic management and control strategies
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Main Classification of Traffic Studies

Traffic studies are classified into several distinct categories based on the
specific operational parameter being measured.

Each study type addresses a specialized aspect of traffic behavior and provides
input parameters for specific engineering tasks.

‘ Traffic Studies ’

|

Volume Speed & O-D Parking Accident
Studies Travel Time Studies Studies Studies
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Traffic Volume and Flow Characteristics Studies

Traffic volume studies measure the number of vehicles passing a given point
on a roadway during a specified time interval.

Volume data reflects the actual demand placed on the highway facility and is
essential for determining pavement design, channelization, and signalization
requirements.

Measures flow rate in vehicles per hour (veh/h) or PCU/h
Identifies peak periods and hourly/daily variation patterns
Used to calculate Average Daily Traffic (ADT) and AADT

°
°
°
@ Essential for traffic signal phase design and intersection sizing
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Speed and Delay Studies Overview

Speed studies evaluate the velocity of vehicles under prevailing roadway and
environmental conditions.

Spot speed studies capture instantaneous speeds at specific locations, while
speed and delay studies evaluate travel times and congestion delays over entire
highway stretches.

@ Spot speed data used for setting realistic speed limits

o Evaluates geometric design appropriateness (superelevation, sight
distance)

@ lIdentifies locations experiencing excessive operational delays
@ Helps calculate travel time savings for economic evaluations
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Origin-Destination (O-D) Studies Overview

Origin-Destination surveys map the complete trip desires of road users by
recording starting points (origins) and ending points (destinations).

Unlike volume counts which show where traffic is currently traveling, O-D
studies reveal where drivers actually want to go.

Reveals travel desire lines across urban areas

Crucial for planning new bypasses, expressways, and arterial roads
Informs public transit network planning and route optimization
Helps evaluate potential traffic diversion to proposed facilities
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Parking and Pedestrian Studies Overview

Parking studies evaluate the demand for and supply of vehicle parking spaces
in urban commercial, industrial, and residential zones.

Pedestrian studies measure pedestrian volumes and crossing patterns to design
safe footpaths, zebra crossings, and pedestrian overbridges.

Parking accumulation, duration, and turnover analysis

Prevents traffic congestion caused by double parking and curb cruising
Pedestrian volume counts at intersections and mid-block crossings
Designing footpaths, pedestrian refuges, and signal phases

July 23, 2026 9/12



Accident and Safety Studies Overview

Accident studies involve recording, analyzing, and identifying high-frequency
accident locations known as crash blackspots.

By investigating accident patterns, civil engineers can implement targeted
countermeasures to reduce crash frequency and severity.

Engineering Enforcement

Traffic Safety

Education

o

Emergency

/
The 4 Es of ’
\
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Integration of Traffic Studies in Highway Planning

Modern highway planning requires an integrated approach where multiple
traffic studies are conducted simultaneously.

Combining volume, speed, O-D, parking, and accident data provides a
comprehensive picture of transportation network health.

@ Multi-modal data integration for urban master plans

@ Environmental impact analysis (noise, air pollution emissions)
@ Economic feasibility analysis (Benefit-Cost ratio calculation)
@ Prioritization of capital investments in road infrastructure
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Summary & Key Takeaways

Traffic engineering studies provide the essential empirical foundation for
designing, operating, and managing highway networks.

Understanding the specific purpose and output of each study type enables
diploma civil engineers to select appropriate field survey methods for real-world
engineering projects.

@ Traffic studies replace guesswork with scientific field data

o Five major study types: Volume, Speed, O-D, Parking, and Accident

@ Data directly informs pavement design, geometric layout, and traffic
signals

@ Integrated studies are essential for sustainable urban transport planning
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