Lecture 3.21

3.1 Principles of Traffic Control Devices
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ms Integration in Traffic Control Engineering

Modern traffic engineering treats control devices not as isolated elements, but
as an integrated, multi-layered visual safety system.

Signs, signals, markings, delineators, and channelizing islands must work in

unison to reinforce a single, clear driving directive, eliminating conflicting cues.

@ Redundant Cues: Vertical signs backed up by matching horizontal

pavement markings
@ Driver Expectancy Alignment: Maintaining consistency between road

geometry and control setup
@ Positive Guidance: Providing clear visual information before critical

decision points
o Workload Management: Spacing signs to avoid driver information
overload

July 23, 2026 2/

~



Traffic Calming and Speed Management Principles

Speed management is essential for reducing crash frequency and severity in
urban residential areas, school zones, and commercial corridors.

Traffic calming uses physical geometric alterations and control devices to
self-enforce desirable vehicle operating speeds without relying on continuous
police enforcement.

@ Vertical Deflections: Speed humps, speed tables, raised crosswalks

(IRC:99)

@ Horizontal Deflections: Chicanes, mini-roundabouts, curb extensions
(bulb-outs)

o Visual Narrowing: Optical speed bars painted on pavement to create
illusion of high speed

o Gateway Treatments: Prominent signage and entry portals signaling
low-speed zones

July 23, 2026 3/12



Temporary Traffic Control (TTC) in Work Zones

Highway construction and maintenance zones create unexpected hazards, lane
closures, and altered geometry, making work zone traffic management critical.

IRC:SP:55 provides detailed guidelines for designing Temporary Traffic Control
(TTC) plans to safeguard both construction workers and road users.

o Worker Safety: Protecting construction personnel from errant high-speed
vehicles

@ Mobility Maintenance: Guiding traffic safely through or around work sites
with minimal delay

@ 24/7 Visibility: High-intensity retroreflective and illuminated devices for
night operations

@ Standardization: Uniform temporary signage adhering to black-on-orange
color code
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Four Component Zones of a Temporary Traffic

Control Zone

A standard work zone TTC setup is divided into four distinct sequential
functional zones along the approach to construction sites.

Each zone performs a dedicated operational task to transition drivers safely
around the active work area.

Advance Transition Activity Termination
Warning Zone Zone Zone Zone

X Buffer &
Informs of Channelizes traffic utter Returns to normal
work ahead work space
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Temporary Traffic Control Channelizing Devices

Work zone tapers and lane closures utilize portable channelizing devices to

form continuous visual barriers that prevent vehicles from entering hazardous
work areas.

Devices must be crashworthy, stable against vehicle wind gusts, and highly
retroreflective.

o Traffic Cones: Orange PVC cones (height 750mm) with reflective sleeves
for daytime/night

@ Traffic Drums / Barrels: High-density polyethylene plastic drums with
orange/white stripes

@ Tubular Delineators: Flexible vertical posts used in narrow space
restrictions

o Water-Filled Barriers: Interlocking plastic barriers filled with water or
sand for impact safety
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Portable Variable Message Signs (PVMS) and Arrow

Boards

Active electronic devices provide real-time instructions to drivers approaching
work zone lane closures or unexpected congested bottlenecks.

Solar-powered trailer-mounted electronic arrow boards and PVMS display
dynamic real-time traffic warnings.

@ Dynamic Arrow Boards: Flashing LED matrix displaying sequential arrow
patterns for lane shifts

@ PVMS Display: High-contrast amber LED text boards displaying advisory
messages

@ Real-Time Adaptability: Updated remotely based on construction
progress or accidents

@ Target Value: Visible from distances up to 800 meters under bright
sunlight
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Vulnerable Road User (VRU) Safety Principles

Traffic control systems must cater explicitly to Vulnerable Road Users (VRUs),
including pedestrians, cyclists, children, and persons with disabilities.

Urban intersections require dedicated physical and control infrastructure to
safeguard non-motorized traffic streams.

@ Pedestrian Refuge Islands: Raised median islands allowing two-stage
street crossing

@ Tactile Pavement Indicators: Truncated domes guiding visually impaired
pedestrians

@ Protected Cycle Tracks: Physical separation or painted green cycle lane
buffers

o Audible Pedestrian Signals: Acoustic buzzers guiding blind pedestrians
during green phase
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School Zone Traffic Control Systems

School zones represent high-risk pedestrian environments due to children’s
limited perception of vehicle speeds and unpredictable crossing behaviors.

Integrated school zone control packages combine static warning signs, reduced
speed limits, active flashing beacons, and high-visibility crosswalks.

o High-Visibility Signs: Fluorescent yellow-green pentagonal School Zone
warning signs

@ Reduced Speed Mandate: Enforcing 20-30 km/h speed limits during
school opening/closing

@ Flashing Solar Beacons: Twin flashing amber LEDs activated during peak
school hours

o Raised Crosswalks: Speed tables combined with zebra markings directly in
front of gates
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Channelization Islands and Geometry Principles

Traffic islands are elevated or painted areas within carriageways designed to

control vehicle movements, reduce conflict areas, and provide pedestrian
refuge.

Proper island radius design prevents corner-cutting by turning heavy
commercial vehicles.
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Traffic Control Audit and Quality Assurance

A Road Safety Audit (RSA) evaluates traffic control device installations during
planning, construction, and post-opening operational phases.

Audits systematically identify missing, misaligned, obscured, or misleading
control devices before crash patterns occur.

Audit Component | Description / Focus Area

Audit Stages Design, construction, pre-opening, and opera-
tional phases.

Nighttime Audits Checking retroreflectivity and headlight align-
ment in dark conditions.

Retroreflectometer | Measuring retroreflectance coefficient (Ra in
cd/Ix/m?).

Asset Inventory GIS-mapped database of all traffic control hard-
ware.
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Summary of Advanced Traffic Control Principles

In this lecture, we explored advanced applications of traffic control principles,
work zone temporary management (IRC:SP:55), traffic calming, VRU
protection, and safety audits.

Applying these comprehensive principles ensures total network safety across
diverse operating environments.

@ Integrated control system aligns signs, markings, and signals for positive
guidance

@ Speed management uses physical (speed humps IRC:99) and visual
calming

© Work Zones (IRC:SP:55): 4 component zones (Advance Warning,
Transition, Activity, Termination)

@ Channelizing hardware: Orange cones, polyethylene drums, water-filled
barriers, PVMS

@ Vulnerable Road Users: School zone package, tactile paving, refuge
islands, safety audits
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