
73 
 

UNIT 3 

AIRPORT ENGINEERING 

                                                               Since its beginning in the early twentieth century, civil aviation 

has become one of the most fascinating, important, and complex industries in the world. The civil 

aviation system, particularly its airports, has come to be the backbone of world transport and a 

necessity to twenty-first-century trade and commerce. In 2008, the commercial service segment of 

civil aviation, consisting of more than 900 airlines and 22,000 aircraft, carried more than 2 billion 

passengers and 85 million tons of cargo on more than 74 million flights to more than 1700 airports 

in more than 180 countries worldwide. Millions more private, corporate, and charter ―general 

aviation‖ operations were conducted at thousands of commercial and general aviation airports 

throughout the world. In many parts of the world, commercial service and general aviation serve as 

the primary, if not the only method of transportation between communities. The magnitude of the 

impact of the commercial air transportation industry on the world economy is tremendous, 

contributing more than $2.6 trillion in economic activity, equivalent to 8 percent of the world gross 

domestic product, and supporting 29 million jobs. 

Objectives of Civil Aviation Ministry 

 a) To ensure aviation safety, security 

 b) Effective regulation of air transport in the country in the liberalized environment  

c) Safe, efficient, reliable and widespread quality air transport services are provided at reasonable 

prices 

 d) Flexibility to adapt to changing needs and circumstances e) To provide all players a level-playing 

field 

 f) Encourage Private participation  

g) Encourage Trade, tourism and overall economic activity and growth 

 h) Security of civil aviation operations is ensured through appropriate systems, policies, and 

practices 

Airport Classification Airports are presently classified in the following manner: 

1. International Airports 

2.  Custom Airports:  

3. Model Airports: 
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4.  Other Domestic Airports:  

5.  Civil Enclaves in Defense Airport: 

MAJOR PROBLEMS FACED BY AIRLINES 

 Need for replacement of old Aircrafts 

 Congestion at airports 

 Inadequacy of infrastructure 

 Shortage of trained personnel 

 

AIRCRAFT CHARACTERISTICS THAT GOVERN AIRPORT DESIGN 

Aircraft characteristics which govern design of airport are  

Speed 

Size and dimensions 

Weight, Landing gear and Tire pressure 

AIRPORT SITE SELECTION 
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AIRCRAFT CHARACTERISTICS THAT GOVERN DESIGN OF AIRPORT 

 

Speed: The main attraction of air travel is speed. Whereas the Dakota (DC -3) of the1940 could 

cruise at around 300 kmph, modern wide bodied jets ( Boeing-747, Airbus 300 for example )  

can run 1000kmph .The chord cruises at 2750 kmph, much faster than sound,  

Size and dimensions The Size and dimensions of aircraft depend upon the number of passengers 

carried and range of operations 

Weight, Landing Gear and Tire Pressure: The max weight of aircraft is when it is loaded with 

fuel and is at take off  

 

RUNWAY  

It is a defined rectangular area prepared for landing and takeoff operations over which the 

aircrafts move on ground 

Runway orientation 

Runways are always orientated in the direction of the prevailing winds, so that we can utilize the 

force of the wind during take-off and landing operations. In the case of take-off operations, this 

wind will help us in generating the lift, whereas during the landing operations the same wind will 

help in generating the drag, so as to stop the landing aircraft. So, that is what is important as far 

as the orientation of runway is concerned. 

The direction of the runway controls the layout of the other airport facilities such as passenger 

terminals, taxiways, apron configurations, circulation roads and parking facilities - means the 

rest of the facilities which needs to be provided on any of the airport are governed by the 

orientation of the runway and with respect to that because the movements of the aircraft will be 

there and therefore, the facilities have to be placed in such a way, so that it takes minimum of the 

time so as to approach a facility or so as to operate that facility. According to FAA standards, 

runways should be orientated so that aircraft can take-off and or land at least 95% of the time 

without exceeding the allowable crosswinds. So, if there cross winds available on any of the 

airport, which is mostly are, then in that case, as per the FAA standard it says that for 95% of the 

time period, the aircraft should be able to take-off or they should be able to land, without taking 

an effect of the allowable crosswinds into consideration. 
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Calm period  is the one when the wind intensity remains below 6.4 kilometers per hour and 

this is common to all directions and hence can be added to wind coverage for that direction. 

Runway Configurations 

 The term ―runway configuration‖ refers to the number and relative orientations of one or more 

runways on an airfield. Many runway configurations exist. Most configurations are combinations 

of several basic configurations. The basic configurations are 

(1)single runways, (2) parallel runways, (3) intersecting runways, and (4) open-V runways. 

 

Single Runway It has been estimated that the hourly capacity of a single runway in VFR 

(visual flight rules) conditions is somewhere between 50 and 100 operations per hour, while 

in IFR (instrument flight rules ) conditions this capacity is reduced to 50 to 70 operations per 

hour, depending on the composition of the aircraft mix and navigational aids available. 

     Parallel Runways  

The capacities of parallel runway systems depend on the number of runways and on the 

spacing between the runways. Two, three, and four parallel runways are common. The 

spacing between parallel runways varies widely. For the purpose of this discussion, the 

spacing is classified as close, intermediate, and far, depending on the centreline separation 

between two parallel runways. Close parallel runways are spaced from a minimum of 700 ft 

(for air carrier airports) to less than 2500 ft. In IFR conditions an operation of one runway is 

dependent on the operation of other runway. Intermediate parallel runways are spaced 

between 2500 ft to less than 4300 ft. In IFR conditions an arrival on one runway is 

independent of a departure on the other runway. Far parallel runways are spaced at least 

4300 ft apart. If the terminal buildings are placed between parallel runways, runways are 

always spaced far enough apart to allow room for the buildings, the adjoining apron, and the 

appropriate taxiways. When there are four parallel runways, each pair is spaced close, but the 

pairs are spaced far apart to provide space for terminal buildings. In VFR conditions, close 

parallel runways allow simultaneous arrivals and departures, that is, arrivals may occur on 

one runway while departures are occurring on the other runway. Aircraft operating on the 

runways must have wingspans less than 171 ft for centerline spacing at the minimum of 700 

ft. The hourly capacity of a pair of parallel runways in VFR conditions varies greatly from 

60 to 200 operations per hour depending on the aircraft mix and the manner in which arrivals 
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and departures are processed on these runways. Similarly, in IFR conditions the hourly 

capacity of a pair of closely spaced parallel runways ranges from 50 to 60 operations per 

hour, of a pair of intermediate parallel runways from 60 to 75 operations per hour, and for a 

pair of far parallel runways from 100 to 125 operations per hour.  

Intersecting Runways Many airports have two or more runways in different directions 

crossing each other. These are referred to as intersecting runways. Intersecting runways are 

necessary when relatively strong winds occur from more than one direction, resulting in 

excessive crosswinds when only one runway is provided. When the winds are strong, only 

one runway of a pair of intersecting runways can be used, reducing the capacity of the 

airfield substantially. If the winds are relatively light, both runways can be used 

simultaneously. The capacity of two intersecting runways depends on the location of the 

intersection (i.e., midway or near the ends), the manner in which the runways are operated 

for takeoffs and landings, referred to as the runway use strategy, and the aircraft mix. The 

farther the intersection is from the takeoff end of the runway and the landing threshold, the 

lower is the capacity. The highest capacity is achieved when the intersection is close to the 

takeoff and landing threshold. 

Open-V Runways  

Runways in different directions which do not intersect are referred to as open-V runways. Like 

intersecting runways, open-V runways revert to a single runway when winds are strong from one 

direction. When the winds are light, both runways may be used simultaneously. The strategy 

which yields the highest capacity is when operations are away from the V and this is referred to 

as a diverging pattern. In VFR the hourly capacity for this strategy ranges from 60 to 180 

operations per hour, and in IFR the corresponding capacity is from 50 to 80 operations per hour. 

When operations are toward the V it is referred to as a converging pattern and the capacity is 

reduced to 50 to 100 operations per hour in VFR and to between 50 and 60 operations per hour 

in IFR. 

The Wind Rose The appropriate orientation of the runway or runways at an airport can be 

determined through graphical vector analysis using a wind rose. A standard wind rose consists of 

a series of concentric circles cut by radial lines using polar coordinate graph paper. The radial 

lines are drawn to the scale of the wind magnitude such that the area between each pair of 

successive lines is centered on the wind direction. 
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The shaded area indicates that the wind comes from the southeast (SE) with a magnitude 

between 20 and 25 mi/h. A template is also drawn to the same radial scale representing the 

crosswind component limits. A template drawn with crosswind component limits of 15 mi/h is 

shown on the right side of Fig. above. On this template three equally spaced parallel lines have 

been plotted. The middle line represents the runway center line, and the distance between the 

middle line and each outside line is, to scale, the allowable crosswind component (in this case, 

15 mi/h). The template is placed over the wind rose in such a manner that the center line on the 

template passes through the center of the wind rose.  

By overlaying the template on the wind rose and rotating the centreline of the template through 

the origin of the wind rose one may determine the percentage of time a runway in the direction of 

the centerline of the template can be used such that the crosswind component does not exceed 15 

mi/h. Optimum runway directions can be determined from this wind rose by the use of the 

template, typically made on a transparent strip of material. With the center of the wind rose as a 

pivot point, the template is rotated until the sum of the percentages included between the outer 

lines is a maximum. If a wind vector from a segment lies outside either outer line on the template 

for the given direction of the runway, that wind vector must have a crosswind component which 

exceeds the allowable crosswind component plotted on the template. When one of the outer lines 

on the template divides a segment of wind direction, the fractional part is estimated visually to 

the nearest 0.1 percent. This procedure is consistent with the accuracy of the wind data and 
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assumes that the wind percentage within the sector is uniformly distributed within that sector. In 

practice, it is usually easier to add the percentages contained in the sectors outside of the two 

outer parallel lines and subtract these from 100 percent to find the percentage of wind coverage. 

 

 

  

BASIC RUNWAY LENGTH AND CORRECTIONS  

 
Introduction  

 

Length of runway decided taking following assumptions:  

 

 Airport altitude at sea level  

 Temperature at airport is standard (150C)  

 Runway is level in longitudinal direction  

 No wind is blowing on runway  

 No wind is blowing en route to destination  

 Aircraft is loaded to its full capacity  

 En route temperature standard  
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The basic runway length is determined form the performance characteristics of aircraft using 

airport. The following cases are usually considered 

 Normal landing case 

 Normal takeoff case  

Engine failure case  

For jet engine aircraft all three cases are considered but for piston engine air craft first and third 

case are usually considered. The longest runway length is finally adopted. 

 The landing case requires that aircraft should come to stop within 60% of the landing 

distance. The full strength pavement is provided for entire landing distance.  

 The normal takeoff requires a clear way which is an area beyond the runway and is 

alignment with the centre line of the runway. The width of the clear way is not less than 

150m ( 500 ft) and is kept free from obstruction. The clearway ground area any object 

should not protrude a plane upward at a slope of 1.25% from the runway end.  

 Engine failure case may require either a clearway or a stop way or both. Stopway is 

defined as the area beyond runway and centrally located in alignment with the centreline 

of the runway. It is used for decelerating the aircraft to stop during aborted takeoff. The 

strength of the stop way should be sufficient to carry the weight of the aircraft without 

casing any structural damage. If engine fail at a speed less than the designated engine 

failure speed, the pilot decelerate the aircraft and use the stop way. If however engine 

fails at a speed higher than the designated speed, there is no other option to pilot take-off. 

The pilot may latter take turn and make a landing. For piston engine aircrafts full strength 

pavement is provided for entire takeoff distance and the accelerated stop distance. 

Correction for elevation, temperature and gradient 

 Airports are constructed in different elevation different atmospheric temperature and 

gradient, in contrast to the assumption made for basic runway length. Therefore correction 

required for changes in each components.  

Correction in elevation  All other things being equal, the higher the field elevation of 

the airport, results the less dense the atmosphere, requiring longer runway lengths for the 

aircraft to get to the appropriate groundspeed to achieve sufficient lift for takeoff. For 

airports at elevation above sea level, the design runway length is 300 ft plus 0.03 ft for every 
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foot above sea level. ICAO recommends the basic runway length should increase at rate of 

7% per 100 m rise in elevation over MSL. 

 Correction in temperature With rise of reference temperature same effect is there as 

that of elevation. The airport reference temperature defined as monthly mean of average daily 

temperature (Ta) for the hottest month of the year plus one third the difference of this 

temperature and monthly mean of the maximum daily temperature(Tw) for same month of 

the year. Reference Temperature = Ta + (Tw – Ta)/3       

ICAO recommends the basic runway length after have been corrected for elevation, should 

further increase at the rate of 1% for every 10C increase of reference temperature. If both 

correction increases more than 35% ICAO recommended specific site study should be 

conducted.  

Correction for gradient   

Steeper gradient require greater consummation of energy and longer length of runway to 

attain the desired speed. ICAO does not recommend any correction. FAA recommends after 

correction for elevation and temperature a further increase in runway length at arte of 20% 

for every 1 percent effective gradients. 

Effective gradient is defined taking maximum difference between elevation between lowest 

point and highest point in the runway divided by length of the runway. 

 

GEOMETRIC ELEMENTS DESIGN  
 

Taxiways and Taxi lanes Taxiways are defined paths on the airfield surface which are 

established for the taxiing of aircraft and are intended to provide a linkage between one part of 

the airfield and another. Basically it established the connection between runway, terminal 

building and hanger. The term ―dual parallel taxiways‖ refers to two taxiways parallel to each 

other on which airplanes can taxi in opposite directions. An apron taxiway is a taxiway located 

usually on the periphery of an apron intended to provide a through taxi route across the apron. A 

taxi lane is a portion of the aircraft parking area used for access between the taxiways and the 

aircraft parking positions. ICAO defines an aircraft stand taxi lane as a portion of the apron 

intended to provide access to the aircraft stands only. In order to provide a margin of safety in 

the airport operating areas, the traffic ways must be separated sufficiently from each other and 
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from adjacent obstructions. Minimum separations between the centerlines of taxiways, between 

the centerlines of taxiways and taxi lanes, and between taxiways and taxi lanes and objects are 

specified in order that aircraft may safely maneuver on the airfield.  

Taxiway and Taxi lane Separation  

 

Requirements FAA Separation Criteria  

 
The separation criteria adopted by the FAA are predicated upon the wingtips of the aircraft 

for which the taxiway and taxi lane system have been designed and provide a minimum 

wingtip clearance on these facilities. The required separation between taxiways, between a 

taxiway and a taxi lane, or between a taxiway and a fixed or movable object requires a 

minimum wingtip clearance of 0.2 times the wingspan of the most demanding aircraft in the 

airplane design group plus 10 ft. This clearance provides a minimum taxiway centerline to a 

parallel taxiway centerline or taxi lane centerline separation of 1.2 times the wingspan of the 

most demanding aircraft plus 10 ft, and between a taxiway centerline and a fixed or movable 

object of 0.7 times the wingspan of the most demanding aircraft plus 10 ft. The taxilane 

centerline to a parallel taxilane centerline or fixed or movable object separation in the 

terminal area is predicated on a wingtip clearance of approximately half of that required for 

an apron taxiway. This reduction in clearance is based on the consideration that taxiing speed 

is low in this area, taxiing is precise, and special guidance techniques and devices are 

provided. This requires a wingtip clearance or wingtip-to-object clearance of 0.1 times the 

wingspan of the most demanding aircraft plus 10 ft. 

 

Holding Aprons 

 Holding aprons, holding pads, run-up pads, or holding bays as they are sometimes called, are 

placed adjacent to the ends of runways. The areas are used as storage areas for aircraft prior 

to takeoff. They are designed so that one aircraft can bypass another whenever this is 

necessary. For piston-engine aircraft the holding apron is an area where the aircraft 

instrument and engine operation can be checked prior to takeoff. The holding apron also 

provides for a trailing aircraft to bypass a leading aircraft in case the takeoff clearance of the 

latter must be delayed for one reason or another, or if it experiences some malfunction. There 
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are many configurations of holding aprons. The important design criteria are to provide 

adequate space for aircraft to maneuver easily onto the runway irrespective of the position of 

adjacent aircraft on the holding apron and to provide sufficient room for an aircraft to bypass 

parked aircraft on the holding apron. The recommendations for the minimum separation 

between aircraft on holding aprons are the same as those specified for the taxiway object-free 

area. 

 

Terminal building  

                          The terminal area is the major interface between the airfield and the rest of 

the airport. It includes the facilities for passenger and baggage processing, cargo handling, 

and airport maintenance, operations, and administration activities. The passenger processing 

system is discussed at length in this chapter. Baggage processing, cargo handling, and apron 

requirements are also discussed relative to the terminal system. 

The Passenger Terminal System  

The passenger terminal system is the major connection between the ground access system 

and the aircraft. The purpose of this system is to provide the interface between the passenger 

airport access mode, to process the passenger for origination, termination, or continuation of 

an air transportation trip, and convey the passenger and baggage to and from the aircraft.  

Components of the System 

 The passenger terminal system is composed of three major components. These components 

and the activities that occur within them are as follows: 

 1. The access interface where the passenger transfers from the access mode of travel to the 

passenger processing component. Circulation, parking, and curbside loading and unloading 

of passengers are the activities that take place within this component. 

 2. The processing component where the passenger is processed in preparation for starting, 

ending, or continuation of an air transportation trip. The primary activities that take place 

within this component are ticketing, baggage check-in, baggage claim, seat assignment, 

federal inspection services, and security. 

 3. The flight interface where the passenger transfers from the processing component to the 

aircraft. The activities that occur here include assembly, conveyance to and from the aircraft, 

and aircraft loading and unloading. A number of facilities are provided to perform the 
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functions of the passenger terminal system. These facilities are indicated for each of the 

components identified above. 

 

The Access Interface  

This component consists of the terminal curbs, parking facilities, and connecting roadways that 

enable originating and terminating passengers, visitors, and baggage to enter and exit the 

terminal. It includes the following facilities:  

1. The enplaning and deplaning curb frontage which provide the public with loading and 

unloading for vehicular access to and from the terminal building  

2. The automobile parking facilities providing short-term and long-term parking spaces for 

passengers and visitors, and facilities for rental cars, public transit, taxis, and limousine services 

3. The vehicular roadways providing access to the terminal curbs, parking spaces, and the public 

street and highway system 

 4. The designated pedestrian walkways for crossing roads including tunnels, bridges, and 

automated devices which provide access between the parking facilities and the terminal building 

5. The service roads and fire lanes which provide access to various facilities in the terminal and 

to other airport facilities, such as air freight, fuel truck stands, and maintenance. The ground 

access system at an airport is a complex system of roadways, parking facilities, and terminal 

access curb fronts.  

The Processing System The terminal is used to process passengers and baggage for the interface 

with aircraft and the ground transportation modes. It includes the following facilities:  

1. The airline ticket counters and offices used for ticket transactions, baggage check-in, flight 

information, and administrative personnel and facilities  

2. The terminal services space which consists of the public and nonpublic areas such as 

concessions, amenities for passengers and visitors, truck service docks, food preparation areas, 

and food and miscellaneous storage 

 3. The lobby for circulation and passenger and visitor waiting 

 4. Public circulation space for the general circulation of passengers and visitors consisting of 

such areas as stairways, escalators, elevators, and corridors  

5. The outbound baggage space which is a nonpublic area for sorting and processing baggage for 

departing flights 
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6. The intraline and interline baggage space used for processing baggage transferred from one 

flight to another on the same or different airlines  

7. The inbound baggage space which is used for receiving baggage from an arriving flight, and 

for delivering baggage to be claimed by the arriving passenger  

8. Airport administration and service areas used for airport management, operations, and 

maintenance facilities 

 9. The federal inspection service facilities which are the areas for processing passengers arriving 

on international flights, as well as performing agricultural inspections, and security functions. 

 

AIRPORT MAKING AND LIGHTING 

Visual aids assist the pilot on approach to an airport, as well as navigating around an airfield and 

are essential elements of airport infrastructure. As such, these facilities require proper planning 

and precise design. These facilities may be divided into three categories: lighting, marking, and 

signage. Lighting is further categorized as either approach lighting or surface lighting. Specific 

lighting systems described in this chapter include  

1. Approach lighting  

2. Runway threshold lighting 

 3. Runway edge lighting 

 4. Runway centerline and touchdown zone lights  

5. Runway approach slope indicators 

 6. Taxiway edge and centerline lighting 

 

Airfield lighting, marking, and signage facilities provide the following functions:  

1. Ground to air visual information required during landing 

 2. The visual requirements for takeoff and landing  

3. The visual guidance for taxiing 

The Airport Beacon  
 

Beacons are lighted to mark an airport. They are designed to produce a narrow horizontal and 

vertical beam of high-intensity light which is rotated about a vertical axis so as to produce 

approximately 12 flashes per minute for civil airports and 18 flashes per minute for military 
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airports. The flashes with a clearly visible duration of at least 0.15 s are arranged in a white-

green sequence for land airports and a white yellow sequence for landing areas on water. 

Military airports use a double white flash followed by a longer green or yellow flash to 

differentiate them from civil airfields. The beacons are mounted on top of the control tower or 

similar high structure in the immediate vicinity of the airport.  

Obstruction Lighting  

Obstructions are identified by fixed, flashing, or rotating red lights or beacons. All structures that 

constitute a hazard to aircraft in flight or during landing or takeoff are marked by obstruction 

lights having a horizontally uniform intensity duration and a vertical distribution design to give 

maximum range at the lower angles (1.5° to 8°) from which a colliding approach would most 

likely come.  

The Aircraft Landing Operation 

 An aircraft approaching a runway in a landing operation may be visualized as a sequence of 

operations involving a transient body suspended in a three-dimensional grid that is approaching a 

fixed two-dimensional grid. While in the air, the aircraft can be considered as a point mass in a 

three-dimensional orthogonal coordinate system in which it may have translation along three 

coordinate directions and rotation about three axes. If the three coordinate axes are aligned 

horizontal, vertical, and parallel to the end of the runway, the directions of motion can be 

described as lateral, vertical, and forward. The rotations are normally called pitch, yaw, and roll, 

for the horizontal, vertical, and parallel axes, respectively. During a landing operation, pilots 

must control and coordinate all six degrees of freedom of the aircraft so as to bring the aircraft 

into coincidence with the desired approach or reference path to the touchdown point on the 

runway. In order to do this, pilots need translation information regarding the aircraft‘s alignment, 

height, and distance, rotation information regarding pitch, yaw, and roll, and information 

concerning the rate of descent and the rate of closure with the desired path.  

Alignment Guidance  

Pilots must know where their aircraft is with respect to lateral displacement from the centerline 

of the runway. Most runways are from 75 to 200 ft wide and from 3000 to 12,000 ft long. Thus 

any runway is a long narrow ribbon when first seen from several thousand feet above. The 

predominant alignment guidance comes from longitudinal lines that constitute the centerline and 
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edges of the runway. All techniques, such as painting, lighting, or surface treatment that develop 

contrast and emphasize these linear elements are helpful in providing alignment information. 

 

Approach Lighting 

 Approach lighting systems (ALS) are designed specifically to provide guidance for aircraft 

approaching a particular runway under night time or other low-visibility conditions. While under 

night time conditions it may be possible to view approach lighting systems from several miles 

away, under other low-visibility conditions, such as fog, even the most intense ALS systems may 

only be visible from as little as 2500 ft from the runway threshold. Studies of the visibility in fog 

have shown that for a visual range of 2000 to 2500 ft it would be desirable to have as much as 

200,000 candelas (cd) available in the outermost approach lights where the slant range is 

relatively long. Under these same conditions the optimum intensity of the approach lights near 

the threshold should be on the order of 100 to 500 cd. A transition in the intensity of the light 

that is directed toward the pilot is highly desirable in order to provide the best visibility at the 

greatest possible range and to avoid glare and the loss of contrast sensitivity and visual acuity at 

short range. 

Taxiway Lighting Either after a landing or on the way to takeoff, pilots must maneuver the 

aircraft on the ground on a system of taxiways to and from the terminal and hangar areas. 

Taxiway lighting systems are provided for taxiing at night and also during the day when 

visibility is very poor, particularly at commercial service airports. The following overall 

guidance should be applied in determining the lighting, marking, and signing visual aid 

requirements for taxiways:  

 In order to avoid confusion with runways, taxiways must be clearly identified.  

 Runway exits need to be readily identified. This is particularly true for high-speed 

runway exits so that pilots can be able to locate these exits 1200 to 1500 ft before the 

turnoff point.  

 Adequate visual guidance along the taxiway must be provided.  

 Specific taxiways must be readily identified.  
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 The intersections between taxiways, the intersections between runways and taxiways, and 

runway-taxiway crossings need to be clearly marked.  

 The complete taxiway route from the runway to the apron and from the apron to the 

runway should be easily identified. There are two primary types of lights used for the 

designation of taxiways. One type delineates the edges of taxiways and the other type 

delineates the center line of the taxiway.  

Runway Guard Lights 

 Runway guard lights (RGLs) are in-pavement lights located on taxiways at intersections of 

runways to alert pilots and operators of airfield ground vehicles that they are about to enter onto 

an active runway. RGLs are located across the width of the taxiway, approximately 2 ft from the 

entrance to a runway, spaced at approximately 10-ft intervals,  

Runway Stop Bar 

 Similar to runway guard lights, runway stop bar lights are in-pavement lights on taxiways at 

intersections with runways. As opposed to RGLs that provide warning to pilots approaching a 

runway, runway stop bar lights are designed to act as ―stop‖ lights, directing aircraft and 

vehicles on the taxiway not to enter the runway environment. Runway stop bar lights are 

activated with red illuminations during periods of runway occupancy or other instances where 

entrance from the taxiway to the runway is prohibited. In-pavement runway stop bar lighting is 

typically installed in conjunction with elevated runway guard lights located outside the width of 

the pavement. 
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