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Advanced Crash Cushions and Impact Attenuators

Impact attenuators (crash cushions) are life-saving roadside safety devices
installed in front of rigid hazards such as gore areas, bridge piers, and barrier
ends.

They operate by progressively crumpling or shearing under vehicle impact,
safely decelerating errant high-speed vehicles.

Head-on Impact
(Compressible Cartridge)

Lateral Impact
(Redirection to Roadway)

Rigid Hazard Protection
(Gore Areas, Bridge Piers)
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Pedestrian Safety Hardware & Refuge Island Design

Pedestrian hardware provides physical protection for non-motorized road users
at multi-lane crossings and busy intersections.

Pedestrian refuge islands divide wide carriageways into two manageable stages,
allowing slow-moving pedestrians to wait safely in the median.

Refuge Island Width: Minimum 1.5m clear width (2.0m preferred) to
accommodate wheelchairs and strollers
Pedestrian Guardrails: High-strength steel or aluminium fences guiding
pedestrians toward zebra crossings
Staggered Crossing Layout: Z-pattern pedestrian gates forcing
pedestrians to face oncoming traffic
Illuminated Pedestrian Beacons: High-visibility flashing yellow beacons at
uncontrolled mid-block crossings
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Tactile Paving and Accessibility Solutions (ADA /
IRC:103)

Tactile ground surface indicators (TGSI) provide physical sensory guidance for
visually impaired pedestrians navigating footpaths and crossings.

Compliance with IRC:103 (Guidelines for Pedestrian Facilities) ensures
universal accessibility across urban transportation infrastructure.

Directional Tactiles: Raised parallel flat-topped bars indicating safe travel
direction along sidewalks
Warning Tactiles: Raised truncated domes alerting visually impaired
pedestrians to kerb drops and hazards
Luminous Contrast: Minimum 30% luminance contrast against
surrounding footpath pavement tiles
Flush Kerb Ramps: Dropped kerbs with anti-slip surfaces and maximum
1:12 ramp slopes at crosswalks
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Bicycle Infrastructure Hardware & Micro-Mobility
Parking

Supporting cycling and micro-mobility (e-scooters) requires dedicated street
furniture, including secure bike racks, repair kiosks, and protective lane
dividers.

Well-designed bike parking protects bicycles from theft and weather while
keeping sidewalks free from random obstruction.

Inverted-U Bike Racks: Standard stainless steel loop supporting the
bicycle frame at two points
Protected Bike Lane Barriers: Flexible bollards, raised rubber curb
separators, and planters isolating cycle tracks
Bike Repair Stations: Public multi-tool kiosks with integrated tire
inflation pumps
Docking Stations: Electric bike and scooter charging platforms at transit
hubs
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Acoustic Barriers and Environmental Noise Walls

Noise barriers are vertical solid structures erected alongside high-speed
expressways to shield adjacent residential communities from traffic noise
pollution.

Engineers design acoustic walls to attenuate noise levels through acoustic
reflection, absorption, or diffraction over the wall top.

Acoustic Materials: Precast concrete panels, perforated aluminum with
rockwool core, or transparent acrylic
Noise Reduction Targets: Attenuating highway noise levels by 5 to 15
decibels (dB(A))
Structural Wind Loads: Designing deep pile foundations to resist severe
lateral wind forces on tall panels
Visual Aesthetics: Incorporating textured surfaces, greenery, and
transparent top panels to prevent tunnel effect
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Smart Street Furniture & IoT Infrastructure
Integration

Smart street furniture integrates Sensors, Internet of Things (IoT)
connectivity, and digital displays into physical urban hardware.

Utility poles are upgraded to multi-functional smart poles housing
micro-cellular small cells, air quality sensors, CCTV, and EV charging ports.

Smart Pole
(IoT Hub)

5G Small Cells &
Public Wi-Fi

Environmental
Sensors

CCTV &
Security

EV Charging
Ports

July 23, 2026 7 / 12



Solar-Powered Street Furniture & Energy Autonomy

Integrating photovoltaic solar panels into street furniture enables energy
self-sufficiency, lowering municipal grid electricity reliance.

Solar-powered hardware operates reliably during power outages, maintaining
critical illuminated signs and emergency call boxes.

Solar Bus Shelters: Roof-mounted solar PV modules powering interior
lighting and dynamic transit displays
Solar Delineators & RPMs: Self-luminous LED road studs storing solar
energy during daytime
Emergency Call Boxes (SOS): Solar-powered roadside emergency phones
along remote expressways
Battery Storage: LiFePO4 lithium batteries ensuring 3 to 5 days of
operational autonomy during rainy spells
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Anti-Glare Screens and Median Blinders (IRC:79)

Anti-glare screens are vertical blades mounted along central median barriers to
block high-beam headlight glare from opposing traffic streams.

Glare screens improve nighttime driver visibility, reduce eye fatigue, and
maintain clear sight lines along curved median alignments.

Blade Geometry: High-density green polyethylene blades spaced at
calculated angular intervals
Blade Pitch & Angle: Mounted at 15° to 20° angles to block oncoming
glare while allowing transverse visibility
Wind Resistance: Aerodynamic blade profile minimizing lateral wind drag
on median barriers
IRC Guidelines: Recommended on unlit multi-lane divided highways and
horizontal curves
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Work Zone Furniture & Temporary Traffic Control
Hardware

Temporary street furniture protects construction workers and motorists in
highway work zones.

Standardized channelizing hardware guides drivers safely through temporary
detours, lane closures, and construction drop-offs.

Hardware Type Primary Function

Traffic Cones & Drums High-visibility channelization for short-
term detours

Water-Filled Barriers Temporary impact containment and
physical separation

Sequential Arrow Boards Directing drivers to merge early via flash-
ing LEDs

Truck-Mounted Attenuators Mobile crash cushions shadowing road-
work crews
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Architectural Integration and Urban Aesthetics

Street furniture design must harmonize with historical, cultural, and
architectural streetscape contexts.

Civil engineers collaborate with urban designers to select unified hardware
styles that eliminate clutter and project a strong civic identity.

Design Themes: Modernist, heritage, or eco-minimalist furniture families
matched to urban character
Color Coordination: Standardized powder-coat finishes (e.g., anthracite
grey, dark green, or stainless steel)
Co-location Principles: Combining signs, signals, and streetlights onto
single structural masts
Maintenance Accessibility: Ensuring easy access panels for electrical and
sensor maintenance
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Summary of Advanced Street Furniture Technologies

Advanced street furniture integrates impact absorption, universal accessibility,
micro-mobility amenities, noise attenuation, and smart IoT connectivity.

Compliant engineering designs protect motorists, preserve pedestrian dignity,
and support smart city operations.

Impact attenuators crumple under impact to safely decelerate errant
high-speed vehicles
Tactile paving (IRC:103) and flush kerb ramps guarantee universal
accessibility for visually impaired citizens
Noise barriers and anti-glare screens mitigate environmental noise
pollution and night driving glare
Smart multi-functional poles combine lighting, 5G micro-cells,
environmental sensors, and EV chargers
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