Chapter 7: National Building Code (NBC 2016)
— Part 3: Development Control Rules

Introduction

The National Building Code of India (NBC), formulated by the Bureau of Indian
Standards (BIS), serves as a comprehensive set of guidelines for regulating
building construction across the country. Part 3 of NBC 2016 — Development
Control Rules and General Building Requirements — addresses crucial aspects
of urban development planning, architectural design, and safety. A key aspect
integrated into this part is universal accessibility and inclusive design —
ensuring that buildings and the built environment are accessible to persons
with disabilities (PwDs), senior citizens, children, and others with temporary or
permanent mobility challenges.

As per Article 15 and 21 of the Constitution of India and in line with the
Rights of Persons with Disabilities Act, 2016, accessibility has moved
from being a recommendation to a legal mandate. NBC 2016 is aligned with
the UN Convention on the Rights of Persons with Disabilities (UNCRPD) and
embodies the principles of Universal Design to ensure dignity, safety, and
independence of all users.

1. Definitions Related to Accessibility

NBC Part 3 provides clear terminology to standardize the design approach. Key
definitions include:

e Accessibility: The provision of access to all individuals, regardless of
disability, in the built environment.

e Universal Design: A design philosophy that ensures environments can
be accessed, understood, and used to the greatest extent possible by all
people.

¢ Barrier-Free Environment: An environment where there are no physical
obstacles that restrict mobility or access.

e Adaptable Housing: Housing that can be easily modified to accommo-
date changing needs of residents, especially those with disabilities.




2. General Development Controls for Accessibility
2.1 Building Approach and Site Planning

e Accessible Routes: At least one accessible route must be provided from
the plot boundary or street to the entrance of the building.

¢ Gradient: Ramps must not have a gradient steeper than 1:12. Intermedi-
ate landings are required for every 750 mm of vertical rise.

¢ Tactile Indicators: Should be provided for visually impaired individuals
at key decision points.

¢ Handrails and Guards: Must be provided on both sides of ramps and
stairs, with appropriate height and grip profile.

e Drop-Off Zones: Buildings like hospitals, schools, offices, and public
buildings must provide accessible drop-off points near entrances.

2.2 Parking Provisions

¢ Reserved Accessible Parking: At least 1 accessible parking space for
every 25 parking spaces should be provided.

o Size of Accessible Parking: Minimum 3600 mm wide and 5000 mm
long.

e Proximity: Accessible parking spaces should be located within 30 meters
of the building entrance and connected via accessible routes.

3. Requirements within Buildings
3.1 Entrances and Doors

¢ Clear Opening Width: Minimum 900 mm for doors.

e Thresholds: Must be flush or not more than 12 mm in height.

e Door Handles: Lever-type handles should be used at an accessible height
(9001100 mm from the floor).

3.2 Corridors and Passageways

e Minimum Width: Corridors must be at least 1500 mm wide to allow
wheelchair turning and two-way passage.

e Turning Space: A circular space with a 1500 mm diameter must be
available at junctions or room entries for wheelchair maneuvering,.




3.3 Vertical Circulation
a. Stairs

e Tread and Riser Dimensions: Treads should be minimum 300 mm
with risers not exceeding 150 mm.
e Handrails: On both sides, continuous, at heights of 760 mm and 900 mm.

b. Ramps

e Slope: Should not be steeper than 1:12.
e Width: Minimum 1200 mm clear width.
¢ Edge Protection: Raised curbs of minimum 75 mm height.

c. Elevators

e Minimum Internal Size: 1100 mm x 1400 mm (passenger lift); 2000
mm x 1500 mm (stretcher lift).

o Controls: Mounted at a height of 900-1200 mm with tactile/Braille
markings.

e Audible Signals: Indicate floor level and door operations.

3.4 Toilets for PwDs

e Minimum Size: 2200 mm x 1500 mm.

e Grab Bars: Horizontally and vertically placed, fixed securely on adjacent
walls.

¢ Wash Basins: Mounted no higher than 800 mm with knee clearance of
at least 650 mm.

e Door: Outward swinging or sliding, with a minimum width of 900 mm.

4. Special Accessibility Provisions by Building Type
4.1 Educational Institutions

o Ramps and lifts mandatory.
e Accessible toilets on each floor.
e All classrooms and libraries must be reachable via accessible paths.

4.2 Hospitals and Health Care Buildings

o Stretcher-compliant lifts and ramps.
o Accessible emergency exits and treatment areas.
e Signage in Braille and audio directions in critical areas.



4.3 Offices and Commercial Buildings

o At least one accessible work desk or station.
e Visual and audible emergency alarms.
¢ Meeting rooms and restrooms to be barrier-free.

4.4 Assembly Buildings (e.g., Theatres, Auditoriums)

e Accessible seating locations integrated with general seating.
e Viewing lines must not be obstructed.
e Ticket counters, food stalls, and washrooms should be accessible.

5. Signage and Wayfinding

o Types of Signs: Directional, informational, warning, and identification
signs.

¢ Characteristics:

— High contrast and legibility.

Non-glare finish.

— Text height appropriate to viewing distance.
— Braille and tactile characters for key signs.

¢ Locations:

— Entrances, exits, corridors, elevators, toilets, parking, and emergency
routes.

6. Lighting and Acoustics

o Lighting: Uniform and glare-free lighting in corridors, stairs, signage, and
toilets.

¢ Acoustics: Reduction of background noise in public areas; sound amplifi-
cation systems for people with hearing impairment.

7. Fire Safety and Emergency Evacuation

e Accessible emergency exits.

¢ Refuge areas for wheelchair users.

¢ Audible and visual fire alarms.

o Evacuation chairs where elevators are restricted during emergencies.




8. Technological Aids for Accessibility

Automated doors with sensors.

Voice-controlled lifts and assistance systems.

Mobile-based navigation aids for visually impaired users.

Induction loop systems for hearing-impaired users in auditoriums or public
counters.

9. Implementation and Monitoring

10.

Local Authorities: Must ensure compliance through building approvals
and inspections.

Occupancy Certificate: Can be denied if accessibility norms are not
followed.

Maintenance: Accessibility features must be maintained and operational
post-construction.

Retrofit Guidelines: Existing buildings must be retrofitted based on
priority and feasibility.

Harmonization with Other Codes and Acts

NBC 2016 Part 3 aligns closely with national and international legislation that
mandates accessible design. A civil engineer must understand these intersecting
legal frameworks:

10.1 Rights of Persons with Disabilities (RPwD) Act, 2016

Mandates accessibility in all public infrastructure.
Section 45 and 46 require retrofitting of existing infrastructure.
Enforces penalties for non-compliance.

10.2 UN Convention on the Rights of Persons with Disabilities (UN-
CRPD)

India is a signatory.
Emphasizes equal participation in society.
NBC guidelines reflect this international commitment.

10.3 Bureau of Indian Standards (BIS) Codes

NBC integrates with IS codes such as:

— IS 4963:1968 (handrails)
— IS 11993 (wheelchair turning radius)
— IS 15330 (elevator dimensions)



e These codes are referenced while detailing construction components.

11. Accessibility Audit Framework

Accessibility audits are professional evaluations of buildings to assess compliance
with accessibility standards.

11.1 Types of Accessibility Audits

¢ Pre-construction Audit: Reviews design drawings.
¢ Post-construction Audit: Physical inspection of the site.
o Functional Audit: Evaluates usability for PwDs.

11.2 Key Audit Parameters

o Entry points

¢ Circulation paths

e Signage and communication
e Sanitation facilities

¢ Emergency routes

11.3 Tools and Techniques

o Laser distance meters
¢ Wheelchair simulators
e Accessibility checklists based on NBC and RPwD

12. Universal Design in Urban Planning
12.1 Streets and Sidewalks

o Continuous tactile guiding path.
e Curb ramps with detectable warnings.
¢ Clear width of sidewalks minimum 1800 mm.

12.2 Public Transport Interfaces

o Low-floor buses.
¢ Raised platforms at bus stops.
¢ Audio-visual signage for announcements.

12.3 Parks and Recreational Areas

o Level access to play areas.
e Accessible restrooms and benches.



e Non-slip and firm surfaces on pathways.

13. Emerging Technologies and Smart Accessibility

With Smart Cities and digital transformation, accessibility is evolving:

13.1 IoT Integration

e Smart elevators with voice control.
o Navigation apps for indoor positioning using beacons.
e Automatic doors and lighting systems.

13.2 AI-Based Assistance
o Al vision-based systems that guide visually impaired users in real-time.
e Smart kiosks with speech recognition for information access.

13.3 GIS and BIM Integration

e GIS for mapping accessible infrastructure.
o Building Information Modeling (BIM) for simulation and clash detection
of accessibility features during design.

14. Role of Civil Engineers in Inclusive Design
As professionals, civil engineers have the responsibility to ensure inclusivity is
embedded at every stage:
14.1 During Planning
o Site feasibility and accessible routes planning.
e Placement of amenities like ramps, elevators, and signage.
14.2 During Design
o Coordinating with architects for universal design integration.
¢ Ensuring compliance with spatial and dimensional norms.
14.3 During Execution

e Supervising construction to ensure built components meet design intent.
o Reviewing accessibility components for functional integrity.



14.4 During Maintenance

o Ensuring ramps, lifts, signage, and toilet facilities are maintained.
¢ Auditing accessibility features at regular intervals.

15. Common Barriers and How to Overcome Them

Despite regulations, accessibility often fails due to:

Barrier Impact Mitigation Strategy
Poor maintenance of Restricts mobility of Periodic inspections and
ramps/lifts users community feedback
loops
Lack of tactile indicators Excludes visually Integrate tactile tiles in
impaired users all circulation routes
Non-compliant Renders space Cross-check with IS
dimensions inaccessible standards during
execution
Improper signage or low  Confuses users with Use high-contrast text
contrast visual disabilities and pictograms
Ignoring temporary Leaves out large user Apply universal design,
disabilities groups not just for permanent
PwDs

16. Case Studies on Barrier-Free Design in India

16.1 Delhi Metro
e Stations are equipped with ramps, lifts, tactile indicators, and Braille
buttons.
¢ Audible announcements and visual displays for every train.
16.2 Indian Institute of Technology (IIT) Madras
o Universal design implemented across hostels and academic blocks.
e Use of GIS maps for wheelchair navigation.
16.3 Sabarmati Riverfront, Ahmedabad

o Levelled walkways with tactile paths.
e Accessible washrooms and benches along the riverside.




17. Practical Considerations in Retrofits
17.1 Space Constraints
¢ Use of platform lifts or compact ramps in confined areas.
o Sliding doors to save maneuvering space.
17.2 Budget Constraints
o Prioritize critical accessibility areas: entry, toilets, vertical movement.
e Use of modular accessibility solutions.
17.3 Heritage Buildings

e Accessibility through minimal intervention.
o Portable ramps and removable tactile paths.

18. Design Checklists (As per NBC Part 3)

Component Standard Required
Ramp Width Min. 1200 mm
Ramp Slope Max. 1:12
Door Width Min. 900 mm
Elevator Cabin Size 1100 mm x 1400 mm (min), 2000 x
1500 (stretcher)
Accessible Parking 3600 mm x 5000 mm
Turning Radius 1500 mm diameter
Toilet Size 2200 mm x 1500 mm
Handrail Height 760 mm and 900 mm
Tactile Path Width 300 mm (min)
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