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Aerodrome Design Manual Doc 9157
Part 1

aerodrome design manual doc 9157 part 1 is a comprehensive guideline issued by the
International Civil Aviation Organization (ICAO) that provides essential standards and
recommended practices for the planning, design, and operation of aerodromes worldwide. As the
foundational document for aerodrome development, it plays a pivotal role in ensuring safety,
efficiency, and environmental sustainability in aviation infrastructure. For airport planners,
engineers, regulatory authorities, and stakeholders involved in aerodrome development,
understanding the contents and applications of ICAO's Doc 9157 Part 1 is crucial for designing
facilities that meet international standards and facilitate smooth air traffic operations. This article
delves into the core aspects of the aerodrome design manual Doc 9157 Part 1, exploring its
structure, key principles, and practical applications. Whether you are involved in new airport
development or upgrading existing facilities, understanding the guidelines outlined in this manual
is essential for achieving compliance and optimizing aerodrome performance.

Overview of ICAO Aerodrome Design Manual Doc 9157
Part 1

What is ICAO Doc 9157 Part 1?

ICAO Doc 9157 Part 1, commonly known as the Aerodrome Design Manual, Part 1, sets out the
standards and recommended practices necessary for the safe and efficient design of aerodromes.
It provides a globally accepted framework for: - Planning and designing aerodrome layouts -
Developing runway and taxiway systems - Ensuring safety zones and obstacle clearance -
Incorporating environmental considerations - Facilitating future expansion and operational
flexibility The manual is part of a series of documents that collectively establish ICAO’s standards
for aerodrome design, with Part 1 focusing primarily on the physical and operational design
aspects critical to safety and efficiency.

Structure and Content of the Manual

ICAO Doc 9157 Part 1 is organized into several chapters, each addressing specific elements of
aerodrome design: - Introduction and Scope: Outlines the purpose, scope, and applicability of the
manual. - Design Principles: Covers fundamental concepts such as safety, capacity, and
environmental impact. - Runway System Design: Details specifications for runway length, width,
orientation, and surface considerations. - Taxiways and Aprons: Discusses layout, markings,
lighting, and pavement requirements. - Safety Areas and Obstacle Limitation Surfaces: Defines



safety zones around runways and taxiways to prevent obstacles and ensure safety. -
Environmental and Sustainability Considerations: Addresses noise abatement, pollution control,
and habitat preservation. - Future Expansion and Flexibility: Guides planning for capacity growth
and operational adaptability. Each section contains detailed technical standards, illustrated
diagrams, and practical recommendations to assist in the effective implementation of aerodrome
projects.

Core Principles of Aerodrome Design According to ICAO
Doc 9157 Part 1

Safety as the Paramount Concern

The primary objective of aerodrome design is to ensure the safety of aircraft, passengers,
personnel, and local communities. This involves: - Adequate safety zones around runways and
taxiways - Clear obstacle limitation surfaces - Proper signage and lighting - Effective drainage
systems to prevent water accumulation

Operational Efficiency

Designing with operational efficiency in mind minimizes delays and maximizes capacity. Key
considerations include: - Optimal runway orientation based on prevailing winds - Adequate
runway length and strength for different aircraft types - Efficient taxiway layouts to reduce taxi
times - Clear signage and markings for navigation

Environmental Sustainability

ICAO emphasizes the importance of minimizing environmental impact through: - Noise mitigation
measures - Pollution control strategies - Habitat preservation - Sustainable resource utilization

Flexibility and Future Growth

Aerodrome designs must accommodate future expansion, technological advancements, and
changing operational needs. This includes: - Reserving space for additional runways or taxiways -
Designing adaptable apron areas - Planning for new navigational aids and systems

Key Elements of Aerodrome Design in Doc 9157 Part 1

Runway Design and Specifications

Runways are the core component of any aerodrome. The manual specifies: - Runway Length:
Based on aircraft performance requirements, typical lengths range from 2,000 meters for regional
airports to over 4,000 meters for major international hubs. - Runway Width: Generally between 45
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to 60 meters, depending on aircraft types and operational needs. - Surface Type: Asphalt or
concrete, designed for durability and load-bearing capacity. - Orientation: Aligned with prevailing
wind directions, typically within 15 degrees of wind axis.

Taxiway and Apron Layout

Efficient taxiway systems facilitate smooth aircraft movement between runways and terminals.
Key considerations include: - Design Standards: Minimum taxiway width (usually 23-25 meters)
and turn radii. - Markings and Lighting: Clear guidance for pilots during day and night operations.
- Apron Design: Sufficient space for aircraft parking, fueling, and servicing, with appropriate
pavement strength.

Safety and Obstacle Limitation Surfaces

Ensuring obstacle-free zones around runways and taxiways is critical. The manual defines: - Inner
and Outer Safety Zones: To prevent the presence of obstacles that could interfere with aircraft
operations. - Obstacle Limitation Surfaces: Three-dimensional zones extending outward from the
runway and taxiway centers, designed to be free of obstacles.

Environmental and Noise Management

Incorporating sustainable practices involves: - Noise contours and barriers - Vegetation and
habitat management - Water runoff and pollution control measures

Application of ICAO Doc 9157 Part 1 in Modern
Aerodrome Projects

Design Process and Planning

The manual serves as a foundation during the planning phase, guiding stakeholders through: -
Site selection considering topography and environmental constraints - Capacity analysis to
forecast future traffic - Layout development aligning with safety and operational standards

Design and Construction

During construction, adherence to ICAO standards ensures: - Quality control of materials and
construction practices - Proper implementation of safety zones and obstacle clearance -
Integration of lighting, signage, and navigational aids

Operational Optimization and Maintenance

Post-construction, the manual’s guidelines assist in: - Routine inspections and safety audits -



Upgrading systems to incorporate new technology - Planning for expansion or modification based
on traffic growth

Benefits of Following ICAO Doc 9157 Part 1

- Enhanced Safety: Strict adherence reduces risk of accidents. - Operational Efficiency: Optimized
layouts minimize delays. - Regulatory Compliance: Ensures conformity with international
standards. - Environmental Protection: Incorporates sustainable design practices. - Future
Readiness: Facilitates scalable and adaptable infrastructure.

Conclusion

ICAO's Aerodrome Design Manual Doc 9157 Part 1 is an indispensable resource for designing
safe, efficient, and sustainable aerodromes worldwide. Its comprehensive guidelines encompass
every aspect of airfield development—from runway specifications to environmental
considerations—ensuring that modern airports can meet current demands while remaining
adaptable for future growth. By adhering to the standards and recommendations outlined in this
manual, stakeholders can develop infrastructure that not only complies with international norms
but also supports the evolving needs of global aviation. For professionals involved in airport
planning and design, a thorough understanding of ICAO Doc 9157 Part 1 is essential. It promotes
best practices, enhances safety, and contributes to the sustainable development of aviation
infrastructure, ultimately supporting the safe and efficient movement of people and goods across
the globe.

Aerodrome Design Manual Doc 9157 Part 1: A Comprehensive Review The Aerodrome Design
Manual Doc 9157 Part 1 stands as a foundational document within the aviation industry, offering
detailed guidance on the planning, design, and operation of aerodromes worldwide. As aviation
continues to evolve, driven by technological advancements, increasing passenger demand, and
environmental considerations, this manual serves as an essential reference for engineers,
planners, regulatory authorities, and operators seeking to develop safe, efficient, and sustainable
aerodrome infrastructure. This review delves into the core aspects of Doc 9157 Part 1, exploring
its structure, key principles, technical specifications, and practical implications.

Introduction and Scope of the Manual

Purpose and Significance Doc 9157 Part 1 aims to establish internationally harmonized standards
and recommended practices for aerodrome design, ensuring interoperability, safety, and
efficiency across different regions and jurisdictions. It provides: - A comprehensive framework for
designing aerodromes suitable for various aircraft types and operational requirements. - Guidance
aligned with ICAO standards and best practices. - A basis for regulatory compliance and
certification processes. Scope of Application The manual covers multiple facets of aerodrome
planning and design, including: - Runways, taxiways, and aprons - Navigational aids and lighting
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systems - Security zones and perimeter considerations - Airside and landside infrastructure -
Environmental impact mitigation - Future-proofing and adaptability for technological innovations

Structural Overview of the Manual

Organization and Content Breakdown Doc 9157 Part 1 is organized into sections that
systematically address each critical component of aerodrome design: 1. Introduction and General
Principles 2. Aerodrome Layout Planning 3. Runway and Taxiway Design 4. Apron and Aircraft
Parking 5. Navigation and Lighting Systems 6. Airside and Landside Security 7. Environmental
and Sustainability Considerations 8. Operational Flexibility and Future Developments Each
section combines theoretical principles with practical guidelines, supported by illustrations,
tables, and checklists.

Design Principles and Standards

Safety as the Cornerstone

Safety permeates every aspect of the manual, emphasizing risk mitigation through thoughtful
design: - Adequate separation between runways, taxiways, and aprons - Clear zones and obstacle-
free areas - Proper lighting and signage for pilots and ground personnel - Robust navigation aids
to ensure precise aircraft movement

Efficiency and Capacity

To optimize throughput, the manual advocates for: - Adequate runway length and strength to
accommodate current and future aircraft - Efficient taxiway configurations minimizing delays -
Adequate apron space for aircraft parking and ground handling

Environmental Sustainability

Recognizing the importance of environmental stewardship, the manual provides guidance on: -
Minimizing noise pollution through strategic layout and noise abatement procedures - Managing
stormwater runoff and reducing ecological footprint - Incorporating renewable energy sources
where feasible

Runway and Taxiway Design

Runway Specifications

The manual specifies critical parameters for runway design: - Length and Width: Based on aircraft
types, operational needs, and environmental conditions - Surface Composition: Use of durable
materials conforming to ICAO standards - Strength and Load Capacity: To support the heaviest



aircraft expected - Orientation: Alignment considering prevailing winds, topography, and obstacle
clearance Additional considerations include: - Runway shoulders and safety areas - Runway end
safety areas (RESA) - Markings and signage for visual guidance

Taxiway Configuration

A well-planned taxiway system enhances operational flow: - Use of standard taxiway designations
and markings - Sufficient width and radii to accommodate aircraft turning movements -
Integration with runway thresholds and aprons - Use of rapid exit taxiways to reduce runway
occupancy times

Design for Future Expansion

The manual emphasizes flexibility: - Designing with modularity for future runway extensions or
additional taxiways - Incorporating space for new navigational aids or lighting systems - Ensuring
compatibility with emerging aircraft technologies

Apron and Aircraft Parking Areas

Design Considerations - Adequate apron size to handle peak aircraft movements - Proper
markings for parking stands, cargo areas, and servicing zones - Ground support infrastructure
such as fueling, de-icing, and passenger boarding facilities Operational Efficiency - Proximity to
terminals and airside facilities - Clear access routes for ground vehicles - Segregation of aircraft
types for safety and operational efficiency

Navigation, Lighting, and Signage Systems

Navigation Aids - Installation of ILS (Instrument Landing System), VOR, and DME systems -
Consideration of future technological upgrades like GBAS (Ground-Based Augmentation System)
Lighting Infrastructure - Runway edge, threshold, and approach lighting systems - Taxiway edge
and centerline lighting - Apron floodlighting and perimeter lighting for security Signage and
Markings - Standardized visual aids for pilots and ground personnel - Clear markings for
taxiways, holding positions, and safety zones

Security and Safety Zones

Designing for Security - Perimeter fencing with controlled access points - Security zones
segregated from public areas - Surveillance and monitoring systems integrated into design Safety
Zones and Obstacle Clearance - Maintaining obstacle-free zones around runways and taxiways -
Implementing obstacle limitation surfaces (OLS) as per ICAO standards - Incorporating safety
buffers and emergency access routes
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Environmental and Sustainability Aspects

Noise Mitigation Strategies - Strategic placement of runways and taxiways to minimize noise
impact on residential areas - Use of noise barriers and soundproofing measures Ecological
Preservation - Protecting local flora and fauna during construction - Stormwater management
systems to prevent pollution Sustainable Infrastructure - Incorporation of renewable energy
sources - Use of eco-friendly construction materials

Operational Flexibility and Future-Proofing

The manual underscores the importance of designing aerodromes that can adapt to future
technological advancements and increasing traffic: - Modular infrastructure components -
Compatibility with next-generation aircraft (e.g., larger, more fuel-efficient models) -
Incorporation of smart systems for airside management and safety

Implementation and Compliance

Regulatory Alignment - Ensuring designs meet ICAO standards and regional aviation authority
requirements - Facilitating certification processes for new or upgraded aerodromes
Documentation and Quality Assurance - Detailed design documentation - Regular inspections and
quality checks during construction - Incorporation of feedback from operational experience

Practical Implications and Industry Impact

Influence on Global Standards Doc 9157 Part 1 serves as a benchmark for best practices,
influencing: - National aerodrome standards - International harmonization efforts - Development
of new airports in emerging markets Guidance for Stakeholders - Architects and engineers benefit
from detailed technical specifications - Regulators gain clarity on compliance expectations -
Operators can plan for efficient and safe operations aligned with design principles Adaptability to
Emerging Trends The manual’s comprehensive approach ensures relevance amidst evolving
aviation landscapes, including: - Urban airport development - Integration of unmanned aircraft
systems (UAS) - Implementation of smart airport technologies

Conclusion

In summary, Aerodrome Design Manual Doc 9157 Part 1 is an indispensable resource that
encapsulates the complexity and precision required in modern aerodrome planning and design.
Its detailed guidance ensures that aerodromes are constructed not only to meet current safety
and efficiency standards but also to accommodate future growth and technological innovation. As
the aviation industry continues to push boundaries, adherence to the principles outlined in this
manual will remain critical in ensuring the safe, sustainable, and seamless operation of global air
transportation networks. Final thoughts: For professionals involved in airport development, a



thorough understanding and application of Doc 9157 Part 1 are vital. Its comprehensive scope,
rooted in international standards, provides a robust foundation for creating aerodromes that are
safe, efficient, and resilient—key attributes in the dynamic world of aviation.

Questions & Answers About aerodrome design manual doc
9157 part 1

N
o

Question Answer

1 What is the primary purpose of
the Aerodrome Design Manual
Doc 9157 Part 1?

The primary purpose of the Aerodrome Design Manual
Doc 9157 Part 1 is to provide comprehensive guidelines
and standards for the planning, design, and development
of aerodromes to ensure safety, efficiency, and
regulatory compliance.

2 How does Doc 9157 Part 1
influence runway and taxiway
layout design?

Doc 9157 Part 1 offers detailed criteria for runway and
taxiway layout, including safety margins, separation
standards, and optimal configurations to facilitate safe
aircraft movement and accommodate various aircraft
types.

3 What are the key considerations
for environmental integration in
aerodrome design according to
Doc 9157 Part 1?

The manual emphasizes minimizing environmental
impact by considering noise abatement, wildlife hazard
management, drainage, and sustainable use of land
during aerodrome planning and design.

4 Does Doc 9157 Part 1 address
the integration of modern
technology in aerodrome
infrastructure?

Yes, it includes guidance on incorporating advanced
technologies such as LED lighting, automated systems,
and electronic navigation aids to enhance safety,
efficiency, and future-proofing of aerodrome facilities.

5 How does the manual approach
safety standards for obstacle
clearance and runway safety
areas?

Doc 9157 Part 1 defines specific obstacle clearance
criteria and safety area dimensions to prevent
encroachment hazards and ensure safe aircraft
operations during takeoff, landing, and taxiing.

6 Are there specific
recommendations in Doc 9157
Part 1 for designing aerodromes
in different geographic or
climatic conditions?

Yes, the manual provides adaptable guidelines to
account for various geographic and climatic factors such
as snow, wind, and seismic activity, ensuring safe and
resilient aerodrome design globally.

7 How does Doc 9157 Part 1 align
with international standards
and regulations for aerodrome
design?

The manual aligns with ICAO standards and
recommended practices, ensuring that aerodrome
designs comply with global safety, environmental, and
operational regulations for international harmonization.

aerodrome design, ICAO standards, runway planning, airport layout, navigation aids, lighting
systems, safety zones, obstacle limitation, runway pavement, aerodrome planning


	Aerodrome Design Manual Doc 9157 Part 1
	Overview of ICAO Aerodrome Design Manual Doc 9157 Part 1
	What is ICAO Doc 9157 Part 1?
	Structure and Content of the Manual

	Core Principles of Aerodrome Design According to ICAO Doc 9157 Part 1
	Safety as the Paramount Concern
	Operational Efficiency
	Environmental Sustainability
	Flexibility and Future Growth

	Key Elements of Aerodrome Design in Doc 9157 Part 1
	Runway Design and Specifications
	Taxiway and Apron Layout
	Safety and Obstacle Limitation Surfaces
	Environmental and Noise Management

	Application of ICAO Doc 9157 Part 1 in Modern Aerodrome Projects
	Design Process and Planning
	Design and Construction
	Operational Optimization and Maintenance

	Benefits of Following ICAO Doc 9157 Part 1
	Conclusion
	Introduction and Scope of the Manual
	Structural Overview of the Manual
	Design Principles and Standards
	Safety as the Cornerstone
	Efficiency and Capacity
	Environmental Sustainability

	Runway and Taxiway Design
	Runway Specifications
	Taxiway Configuration
	Design for Future Expansion

	Apron and Aircraft Parking Areas
	Navigation, Lighting, and Signage Systems
	Security and Safety Zones
	Environmental and Sustainability Aspects
	Operational Flexibility and Future-Proofing
	Implementation and Compliance
	Practical Implications and Industry Impact
	Conclusion
	Questions & Answers About aerodrome design manual doc 9157 part 1


