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Introduction About Airports

Introduction about Airports

Are critical infrastructure that play a vital role in facilitating international and domestic air travel. The design of airports necessitates a comprehensive examination of various factors, including topography, climate, environmental considerations, and operational requirements. Airport design must prioritize safety, efficiency, and effectiveness, while catering to the needs of passengers, airlines, and operators. 

Fundamental Principles:

Site Selection: The selection of an airport site must be undertaken with careful consideration of geographical, environmental, and social factors.

Geometric Design: The geometric design of an airport must take into account local topographical features, climate conditions, and wind patterns.

Runway Design: Runways must be designed to accommodate the diverse needs of various aircraft types, while ensuring safety and operational efficiency.

Apron Design: Aprons must be designed to meet the specific requirements of aircraft, airlines, and operators.

For the benefit of Airfield Designers, we include Annex 14 recommendations at the end of the book.
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About ICAO

About ICAO

The International Civil Aviation Organization (ICAO) is a United Nations agency which helps 193 countries to cooperate together and share their skies to their mutual benefit. 

Since it was established in 1944, ICAO’s support and coordination has helped countries to diplomatically and technically realize a uniquely rapid and dependable network of global air mobility, connecting families, cultures, and businesses all over the world, and promoting sustainable growth and socio-economic prosperity wherever aircraft fly.

As it enters a new era of digitization, and of incredible new flight and propulsion innovations, air transport is relying more than ever on ICAO’s expert support and technical and diplomatic guidance to help chart a new and exciting future for international flight. ICAO is innovating itself to answer this call, and expanding its partnerships among UN and technical stakeholders to deliver a strategic global vision and effective, sustainable solutions.
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Airport Location Selection

Airport Location Selection

The selection of an airport site should ensure that it is obstacle-free, the terrain should be level, Ideally, there should be no obstacles within a 15 km radius in all cardinal directions, Additionally, the temperature and wind patterns for the preceding twenty years should be taken into account.

The length of the runway is determined by the airport's classification, Ideally, its orientation should be north-south, Aircraft takeoffs and landings should be in the opposite direction of the prevailing winds, for instance, during summer and autumn, aircraft typically land from the northern direction due to southerly winds. Conversely, in winter, landings are from the south due to northerly winds.

Runway designators are numerical values displayed at both ends of the runway, indicating the magnetic azimuth of the runway. For instance, at Khartoum Airport, the runway designators are 360-180, which are abbreviated as 36-18

	[image: image]
	 	[image: image]


[image: image]

Chapter 4

[image: image]


Introduction about AutoCAD Civil 3D

Introduction about AutoCAD Civil 3D

The AutoCAD Civil 3D software is one of the strongest software in field of accuracy and speed in design and calculation of quantities for road projects, railways, airports, drainage and open channels, produced by the company Autodesk US, preceded by the production of the software, (Land Desktop), but the company stopped production Since 2010, AutoCAD Civil 3D has been launching design software. I am pleased to present this simplified booklet and hope to be a real addition to sciences in the field of engineering textbooks.

Features:

More quickly lay out plan and profile alignment Geometry with design criteria based on AASHTO (American Association of State Highway and Transportation Officials). 

Enables Engineers to deliver higher quality transportation, land development, and environmental engineering projects faster.

Who should Read this book?

Airports Design Engineers 
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AutoCAD Civil 3D Interface

AutoCAD Civil 3D Interface

[image: 1]

Tool Space: 

Prospector: Contains of all design elements 

Setting: Contains of project setting 

Survey: It let you to add survey data directly from survey instruments  

Toolbox: Contains of final reports of design and quantities and you can export your work to Google Earth with (KML) format.

Civil 3D Tools: Contains of design tools (Points, Surface, Alignment, Profile and Layers) 

AutoCAD Tools: Contains of AutoCAD Command (Polyline, Line, Rectangle and Circle)

Work Space: Contains of work area 

Tools Palette: Contains of ready templates of layers
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Project Setting

Project Setting 

From (Setting Tab) make sure that the metric units and drawing scale an example 1: 1000 and then the global coordinate system is UTM - WGS 84 and that the city zone as an example Khartoum is 36 N.
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How to processing and insert surveying data 

How to processing and insert surveying data

Often survey data comes from surveyor in Excel format, this problem for civil 3d, because civil 3d accept only text format, we can transfer data from excel to text as following:
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Look at above Tow pictures, you note that 1st contains of table border and names by yellow color and 2nd not, you can save excel file by saving in text format Text (Tab delimited) like this: 
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How to Create Surface
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How to create Surface 

Meaning the survey surface is the basis of civil 3d, we start work at the surface as in Prospector tab we right click on surface, then create surface, you change only then name and press) OK( as the following:
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Then we choose the points you must open the file before you entered file in civil 3d to find out a formula Points, always Northing greater than Easting and this should put the order of columns (Ex. P=Point Number, Z=Elevation and D=Description) in the points file: NEZ - ENZ - PNEZ -PENZ – PNEZD
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To show the surface we use command ZE shows us the surface as follows:
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After that we click on surface border to show points of surface as below: 
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Then we can click on the surface border to show the points in that surface as in the following:

And when press (Water Drop) then the water path, we change (Path Object Type) to (3d Polyline) because in the event the designer need to rotate the surface the path appearing for him as 3d, also we change (Water Drop Marker) to (Yes) to show water path ways, appears as in the following:
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How to Design Runway Alignment?

How to Design Runway Alignment?

Design Principles for Runway:

For the engineering design of runways, topographic surveys must be conducted using a 25m square grid, while a 50m square grid may be employed in other areas.

In the design process, it is crucial to limit the longitudinal gradient to 0.8% in the first and last quarters to prevent aircraft skidding. In the two middle quarters, a gradient of up to 1.5% is permissible. Furthermore, the transverse slope should not exceed 1.5% for the asphalt layer and 2.5% for the shoulder.

Furthermore, it is crucial to ensure that the minimum radius of the vertical curves of the runway is 300 meters. Additionally, the asphalt layer should have a width of 45 meters, with 22.5 meters on each side, and the shoulder should have a width of 15 meters, with 7.5 meters on each side.

Furthermore, a longitudinal slope with a gradient of 2.5% should be constructed using suitable materials, extending 120 meters in both directions, parallel to the runway centerline, to ensure effective drainage. 

The pavement structure should comprise an asphalt layer with a thickness of 12 cm, a base course with a thickness of 20 cm, and a subbase course with a thickness of 22 cm. Moreover, the volumes of excavation and filling should be balanced.

Runway Design:

Runway Alignment data comes from surveyor engineer, a control points (PI) in the alignment.

from the top menu (The Home) and press Alignment, and choose the first option in the menu, as in the following screen:
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You see window, put Runway
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