
METHODOLOGY FOR INCORPORATING              

AIRCRAFT ACCIDENT RISK CONSIDERATIONS IN 

AIRPORT HIGH SPEED EXIT TAXIWAY DESIGN 

 
 

 
 

S.D.B. Galagedera 
 
 

(168008C) 
 
 
 
 

Degree of Doctor of Philosophy 
 
 
 
 
 

Department of Civil Engineering 
 

University of Moratuwa 

Sri Lanka 
 

September 2023



 METHODOLOGY FOR INCORPORATING 

AIRCRAFT ACCIDENT RISK CONSIDERATIONS IN 

AIRPORT HIGH SPEED EXIT TAXIWAY DESIGN 
 
 

S.D.B. Galagedera 
 

(168008C) 

 

 

Thesis submitted in partial fulfillment of the requirements for the 

degree of Doctor of Philosophy in Civil Engineering 
 
 
 

Department of Civil Engineering 
 

University of Moratuwa 

Sri Lanka 

 

September 2023 



i 
 

DECLARATION OF THE CANDIDATE & SUPERVISOR 

 
I declare that this is my own work, and this dissertation does not incorporate any material 

previously submitted for a degree or diploma in any other university or institute of higher 

learning without acknowledgement and to the best of my knowledge and belief it does not 

contain any material previously published or written by another person except where the 

acknowledgement is made in the text. 

 

Also, I hereby grant to University of Moratuwa the non-exclusive right to reproduce and  

distribute my dissertation, in whole or in part in print, electronic or other medium. I retain the 

right to use this content in whole or part in future work (such as articles or books). 

 

Signature:       Date:  02-09-2023 

 
The above candidate has carried out research for the PhD Dissertation under my supervision. 

 

Name of the supervisor:  Prof. H.R. Pasindu 

 

 

Signature of the Supervisor:     Date: 

 

 

 

Name of the supervisor:  Dr. Varuna Adikariwattage 

 

 

Signature of the Supervisor:     Date: 
  

18/09/2023

18.9.2023



ii 
 

AKNOWLEDGMENTS 

 

First and foremost, it is with great respect and veneration that I express my appreciation to 

my research supervisor, Prof. H.R. Pasindu & Dr. V.V. Adikariwattage for sacrificing his 

worthy time of heavily loaded work schedule to guide, direct, advice, comment, correct and 

criticize my work; further allowing me to learn through my own experience. Without the 

knowledge, advice and vast experience imparted to me by my supervisor, I may not have 

been able to complete my research successfully. I would like to pay my heartiest gratitude 

to Dr. Namali Sirisoma for her valued comments given in the periodic progress review 

sessions. 

 

Prof. (Mrs) C. Jayasinghe, Head of the Civil Engineering Department and all the lecturers 

of the department should be mentioned with sincere gratitude. I would like to thank all the 

staff members of the Transportation Division of the Civil Engineering Department for their 

support in various ways during the research. 

 

I am also thankful for the enormous help and assistance I received from Prof. Allexandre de 

Barros, Prof. Wasantha Mampearachchi, Dr. Amila Silva as the panel members.  

 

Finally, I must express my very profound gratitude to my parents and to my spouse, and 

family members for providing me with unfailing support and continuous encouragement 

throughout my years of study. 

 

 

 

 

 

 

 
 
 



iii 
 

 
ABSTRACT 

High speed exit taxiways are used as a method of increasing runway operational capacities by means 

of reducing runway occupancy times of aircraft. With the increased utilization of high speed exits, 

the number of accidents that could take place at these exits in the future could increase. Following 

the research gap on high speed exit taxiways-related risk analyses, the study developed 

methodologies to evaluate the associated risk at high speed exit taxiways. These methodologies are 

to evaluate exit overrun risk at a given exit location (R2), aircraft veer-off risk during the turning 

maneuver (R4) and incursion risk at the high speed exit and parallel taxiway intersection (R6). Due 

to a lack of data for developing statistical models, the R4, and R6 followed a novel approach. For the 

R2, the existing landing overrun model was modified for planning risk-based exit locations against 

the aircraft’s operational and metrological-related variables. A deterministic model was derived to 

evaluate aircraft veer-off risk at distinct operating conditions. The R4 was used to compare taxiway 

design characteristics such as acute angle, radius of curvature, etc. against veer-off risk. The 

analytical approach under R6 evaluated incursion risk due to violations of minimum separations 

between aircraft on the high speed exit taxiway and parallel taxiway. The methodology developed 

under this study could be used to evaluate aircraft risk at high speed taxiways and planning taxiway 

design elements. One of the key findings of this study was that every 250 m of displacement of high 

speed exit location towards the runway end reduces exit overrun risk by 30 percent with respect to 

the previous location. Further, a 30-percent increase in taxiway width and taxiway design radius result 

in 32-percent and 60-percent reductions in veer-off risk respectively. By incorporating risk, the 

methodology provides an approach for risk-based planning of high speed exit taxiways to improve 

runway capacity without compromising aircraft safety. 

Keywords: High Speed Exit; Rapid Exits; Runway Occupancy Time; Taxiway 
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