Lecture 3.22

3.2 Traffic Signs




Sign Sizing Matrix Relative to Design Speed (IRC:67)

Sign face dimensions must scale upwards as design speed increases to ensure
adequate legibility distance for fast-moving drivers.

IRC:67 establishes four standard size categories for mandatory and cautionary
signs based on roadway classification and approach speed.

Category Dimensions Application (Speed)

Small 600 mm dia/triangle | Low-speed urban (< 50 km/h)
Medium 750 mm dia/triangle | City arterials / minor highways
Large 900 mm dia/triangle | State Highways / rural arterials
Extra-Large | 1200 mm dia/triangle | Expressways (> 100 km/h)
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Microprismatic Retroreflective Sheeting Technology

Modern high-speed highways demand superior retroreflective performance at
wide entrance and observation angles.

Microprismatic sheeting utilizes microscopic cube-corner prisms molded into
transparent synthetic resin to bounce headlight beams back to high-cab truck
drivers.

Type Technology Application
v High-intensity ~ micropris- | Standard roadside signs
matic
VIl / IX | Wide-angle microprismatic | Multi-lane arterial signs
XI Ultra-high intensity Gantries / unlit expressways

o Coefficient of Retroreflection (Ra): Minimum initial performance values
per ASTM D4956
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Structural Post Sizing and Wind Loading Analysis

Roadside sign structures must resist extreme wind pressures without
overturning or structural yield failure.

Civil engineers compute peak design wind pressure (g = 0.6V/?) acting on the
surface area of the sign face plate to size structural steel posts.

e Structural Materials: Galvanized Iron (GI) pipes, Rectangular Hollow
Sections (RHS)

@ Wind Pressure Calculation: P = Cy X g x A (where Cy is drag coefficient)

@ Bending Moment: Maximum moment occurs at the base flange
connection to concrete footing

o Foundation Sizing: Reinforced concrete isolated footings designed against
overturning
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Breakaway Post Supports for Roadside Safety

Rigid steel sign posts located within the clear roadside zone pose severe crash
hazards to errant vehicles leaving the carriageway.

Passive safety standards mandate breakaway post designs that yield, shear, or
hinge upon vehicle impact, minimizing deceleration forces on occupants.

o Frangible Slip Base: Hinged slip plate bolted with specific torque that
shears on impact

@ Perforated Steel Tubes: Perforated square steel posts designed to buckle
cleanly

@ Wooden Posts: Drilled wooden posts providing predictable shear plane

o Safety Impact: Prevents vehicle rollover and severe occupant trauma
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Overhead Gantry and Cantilever Sign Structures

On multi-lane highways (6-lane or 8-lane expressways), roadside signs are
obscured by heavy commercial vehicles driving in outer lanes.

Overhead gantries spanning the full carriageway or cantilever structures
extending over inner lanes provide unobstructed visibility for lane-specific
directional messages.

@ Full Span Gantry: Steel truss structure spanning all lanes across
carriageway

o Cantilever Structure: Single post with overhead arm extending over 1 to
2 lanes

@ Vertical Clearance: Minimum 5.5 meters clear height above finished
pavement crown

@ Maintenance Walkway: Integrated walkway and handrail for overhead
bulb/sheeting maintenance
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Lettering Fonts, x-Height, and Bilingual Layout Rules

IRC:67 mandates specific lettering style fonts and x-height dimension rules for
English, Hindi, and regional language sign faces.

Proper font sizing ensures drivers can read place names from safe legibility
distances while driving at maximum design speed.

o Standard Font: 'Transport Medium' font for English text on road signs

o x-Height Definition: Height of lower-case letter 'x’ in text (scales all
capital letters)

o x-Height Sizing Rule: Approximately 10mm of x-height per 1.5m of
required legibility distance

@ Bilingual Order: Top line Regional Language, Middle line Hindi, Bottom
line English
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Sign Face Geometry and Anti-Glare Positioning

If a sign face is mounted exactly perpendicular (90 degrees) to the roadway
centerline, specular reflection from vehicle headlights blinds approaching
drivers at night.

IRC:67 specifies rotated sign positioning to eliminate specular glare while
maintaining high retroreflective return.

Roadway Centerline

: Sign Face (3° Rotation)
1 30

90° Perpendicular

Dril'ver

@ On curves: Perpendicular to line of sight. On upgrades: Tilt 1-2°
backward.
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Variable Message Signs (VMS) and Intelligent

Signage

Variable Message Signs (VMS) are dynamic LED display panels integrated
with Intelligent Transportation Systems (ITS) to broadcast dynamic real-time
traffic warnings.

VMS units warn drivers of downstream accidents, fog density, travel times,
work zone closures, or parking availability.

@ Display Technology: High-brightness full-color LED matrix panels

@ Message Standards: Maximum 3 lines of text, max 15 characters per line

@ Dual-Phase Display: Messages flashing or alternating in 3-second display
cycles

o Control Interface: Managed via optic fiber / cellular links from Traffic
Management Center

July 23, 2026 9/

12



Quality Control, Reflectivity Audit, and Degradation

Retroreflective sheeting degrades over time due to UV exposure, atmospheric
pollution, and environmental weathering.

Sign asset management requires systematic field measurement of
retroreflectivity coefficients to replace signs before they drop below critical
safety thresholds.

o Field Measurement: Handheld retroreflectometer measuring R4 at
specified observation angles

@ Threshold Minimum: Replacement triggered when R4 drops below 50%
of initial new value

@ Sheeting Warranty: Standard manufacturer performance warranty 7 to 10
years

@ Cleaning Protocol: Periodic washing with mild detergent to remove dirt
layer
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Common Highway Signage Errors and Case Studies

Field audits frequently reveal safety defects caused by incorrect sign selection,
poor placement, or maintenance neglect.

Engineers must recognize and correct these common field mistakes during
highway safety inspections.

@ Sign Overcrowding: Too many signs installed on single post causing
visual overload

@ Inadequate Sight Distance: Sign obscured by tree branches, billboards, or
utility poles

@ Undersized Font: Lettering x-height too small for 100 km/h highway
design speed

@ Conflicting Messages: Work zone temporary signs left standing after
construction ends
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Summary of Advanced Traffic Sign Engineering

In this lecture, we covered advanced traffic sign engineering, IRC:67 sign sizing
matrices, microprismatic sheeting, wind load design, gantry structures, and
lettering rules.

Rigorous structural and optical sign design is vital for high-speed highway
safety.

@ Sign Sizing: 600mm to 1200mm scaled directly to design speed (IRC:67)
@ Microprismatic Sheeting: Types IV, VIII, XI for high night visibility
Structural Design: Wind pressure calculation (P = C4qA) and breakaway
frangible bases

Overhead Structures: Full gantries and cantilevers with 5.5m vertical
clearance

Lettering Rules: Transport Medium font, x-height sizing, 3° anti-glare
rotation
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