Lecture 4.27

4.2 Street Furniture




Definition and Scope of Street Furniture

Street furniture includes all auxiliary elements positioned within the road
right-of-way (ROW) to support traffic safety, pedestrian convenience, and
environmental quality.

Proper planning and installation of street furniture prevent clutter, maintain
clear zone distances, and ensure unhindered sight distance for motorists.

@ Functional Categories: Protective barriers, informational hardware,
pedestrian amenities, and lighting

@ Clear Zone Maintenance: Positioning hardware outside errant vehicle
run-off zones

e Standardization: Adherence to Indian Road Congress (IRC) structural and
layout specifications

@ Urban Identity: Harmonizing engineering utility with civic architectural
aesthetics
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Guardrails and Crash Barriers (W-Beam, Thrie-Beam)

Traffic containment barriers prevent errant vehicles from leaving the roadway,

colliding with roadside hazards, or crossing medians into opposing traffic lanes.

Flexible and semi-rigid barriers redirect vehicles upon impact, absorbing kinetic
energy and reducing deceleration forces imparted to vehicle occupants.

Type Description Application / Features

W-Beam Galvanized corrugated | Standard containment,
steel on posts flexible/semi-rigid

Thrie-Beam Double-corrugated steel | Higher containment for heavy

trucks/buses

Concrete (F-Shape)

Rigid concrete barrier

Narrow medians, high-volume
freeways
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Pedestrian Facilities and Bus Passenger Shelters

Pedestrian shelters and queuing hardware protect transit commuters from
weather elements while preventing overflow into active traffic lanes.

Proper layout of bus bays and passenger shelters encourages public transit
ridership and streamlines traffic flow along urban arterials.

@ Bus Shelter Placement: Setback distance from kerb lines (minimum 0.5m
to 1.0m setback)

o Passenger Queue Management: Guard railing to channel pedestrian flow
safely to boarding points

@ Universal Accessibility: Tactile paving, ramp access (1:12 slope), and
wheelchair maneuverability space

@ Passenger Information System (PIS): Integrated display boards for route
schedules and ETA
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Traffic Islands and Channelizing Devices

Traffic islands are raised or painted areas constructed within intersection
approaches to guide, separate, and regulate vehicle movements.

They eliminate ambiguous vehicle paths, create refuge zones for crossing
pedestrians, and house traffic signal poles and sign posts.

Traffic Islands (IRC:35)

— .

Divisional Channelizing Pedestrian Refuge
(Separate traf- (Direct turn- (Mid-
fic streams) ing paths) block/Intersection)
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Road Delineators and Hazard Markers (IRC:79)

Delineators are light-reflecting guidance devices installed along roadway
margins to outline alignment curves, narrowing lanes, and hazards during
nighttime.

They provide continuous spatial guidance to drivers, particularly on dark rural
highways, sharp horizontal curves, and bridge approaches.

@ Post Delineators: Flexible plastic or steel posts fitted with high-intensity
retroreflective sheeting

o Cat's Eyes / Raised Pavement Markers (RPM): Glass-bead or prism
reflectors anchored into asphalt

o Hazard Markers: Object markers delineating culvert end-walls, narrow
bridges, and median noses

@ Color Standards: White/yellow for travel directions, red for roadway
boundaries or dangerous edges
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Bollards and Pedestrian Access Control

Bollards are vertical short posts anchored into footpaths or plazas to restrict
vehicular access while allowing free pedestrian passage.

They serve structural anti-ram security functions, define pedestrian plazas, and
prevent illegal vehicular parking on sidewalks.

o Fixed Rigid Bollards: Steel-pipe or concrete posts designed for impact
resistance

@ Removable / Flexible Bollards: Polymer posts that rebound upon
low-speed impacts

@ llluminated Bollards: Integrated low-level lighting for pedestrian pathways
and crossings

@ Spacing Guidelines: 1.2m to 1.5m clear spacing between posts for stroller
and wheelchair clearance
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Street Lighting Hardware and Illumination Standards

Street lighting appurtenances include lighting poles, luminaires, brackets, and
electrical distribution boxes placed within the ROW.

Proper artificial illumination enhances nighttime visibility, reduces pedestrian
and vehicular accidents, and deters crime in urban zones.

o Lighting Standards: Average illuminance (lux) and uniformity ratio
criteria (IRC:66 / IS 1944)

@ Pole Types: Octagonal steel poles, high-mast towers for interchanges, and
frangible poles

o Frangible (Breakaway) Bases: Designed to shear off safely upon
high-speed vehicular collision

@ Energy Efficiency: Transition to LED fixtures with dynamic dimming and
smart photocell controls
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Material Selection and Durability Specifications

Street furniture components must withstand severe environmental weathering,
UV radiation, heavy traffic vibration, and physical vandalism.

Civil engineers select materials based on structural strength, corrosion
resistance, lifecycle cost, and ease of replacement.

Material Class | Examples Key Characteristics
Metals Galvanized  mild  steel, | High strength, requires
stainless steel, aluminum corrosion protection
Polymers HDPE, recycled compos- | Weather resistant,
ites, polyurethane lightweight, flexible
Concrete UHPC, precast reinforced | High durability, rigid,
units high impact resistance
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Ergonomic and Architectural Considerations in Urban

Design

Beyond structural safety, street furniture must satisfy human ergonomics,
accessibility standards, and urban visual aesthetic requirements.

Coordinated street furniture families create cohesive streetscapes, reducing
visual noise and enhancing public realm usability.

@ Ergonomic Bench Design: Seat height (400-450mm), backrest angle, and
armrest positioning for elderly users

@ Visual Harmony: Standardized color palettes, materials, and form factors
across urban corridors

@ Clutter Elimination: Co-locating utility poles, signposts, and lighting
fixtures on shared masts

o Vandal Resistance: Anti-graffiti coatings, tamper-proof fasteners, and
ruggedized enclosures
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Inspection, Maintenance, and Asset Management

Continuous maintenance of street furniture is required to sustain safety
performance, visibility, and structural stability.

Municipalities utilize Geographic Information Systems (GIS) and asset
management databases to schedule routine repairs and emergency
replacements.

@ Routine Inspection: Checking guardrail anchor tension, post alignment,
and retroreflective degradation

@ Emergency Repair Protocols: Rapid replacement of crash barriers
damaged during traffic collisions

o Cleaning & Painting: Removing dirt build-up on delineators and
repainting weathered steel posts

@ Asset Management Systems: GIS tagging of street furniture assets for
lifecycle maintenance tracking
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Summary of Street Furniture Essentials

Street furniture includes guardrails, traffic islands, delineators, bollards, bus
shelters, and street lights that safeguard and guide road users.

Engineers must select durable materials, comply with IRC guidelines, maintain
clear zones, and ensure breakaway safety standards.

@ W-beam and Thrie-beam barriers absorb crash energy and protect
vehicles from roadside hazards

@ Delineators and hazard markers (IRC:79) provide critical visual guidance
during nighttime driving

@ Traffic islands and bollards regulate vehicle movements while securing
pedestrian refuge zones

o Frangible lighting posts and breakaway hardware reduce impact severity
for errant vehicles
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