






iv 

PREFACE  

  

   

First and foremost, I would like to thank to Jesus Christ for his 

blessing, therefore I can prepare and finish this final project. For the 

completion of this final project, I would like to express my gratitude 

towards: 

1. Ir. Y. Lulie, M.T. as my advisor for his advisor and counseling.  

2. Prof. Ir. Yoyong Arfiadi, M.Eng., Ph.D as the Dean of Engineering  

Faculty in Atma Jaya Yogyakarta University.  

3. Dr. Eng. Luky Handoko, S.T., M.Eng. as the Coordinator of 

International Civil Engineering Program.  

4. J. Januar Sudjati, S.T., M.T., as the head of Civil Engineering Program.  

5. FX. Pranoto Dirhan P., S.T., MURP. as the examiners. 

6. Dr. Ir. J. Dwijoko Ansusanto, M.T. as the examiners. 

7. All the lecturers in the civil engineering program, especially in the 

International Civil Engineering Program. 

8. All staff of the Angkasa Pura 1 Yogyakarta. 

9. My parents who always support, pray and give motivation to me.  

10. My brothers Reynaldo Wisudawan Gultom, Radot Chandra Gultom, and 

my sister Rina Adinda Hasiyanti Gultom who always support me in 

doing the final project. 

 

 



v 

 

11. All my friends in ICEP 2013 especially Alpin Roy Batubara, Gregorius 

Edwin Yonathan, Nathan Yuleo Fecan, Christien Pratiwi Palayukan, 

Crezensia Alfiora Dea, and Monika Brenna Hernindia Ratri for their 

love, help, and support. 

12. My Friends from Beringin 55 Sonata, Moan, Abed, Aldi, Ondi, Budi, 

Yuda, Thino, Hasman, Thea, Marius, Dion for their help and support. 

13. My Friends from Merauke Rama, Nuel Isayas, Edi, Tika, Indra, Alex, 

Juvhe, Yosep, Kiki and others for their help and support. 

14. My Friends Olan, Get, Evie, Billy, Jheva, Enal, Marvi, and others for 

their help and support. 

15. All parties that cannot be mentioned one by one, thank you for your 

support and help. 

 

I realize, this report may be flawed. Therefore, I accept any form of 

suggestion for further improvement. Thank you. 

   

  

             Yogyakarta, 14 February 2018  

        The Authour 

  

 

                        Hary Pesta Gultom  



vi 

 

TABLE OF CONTENTS 

 

 

COVER .................................................................................................................... i 

APPROVAL ............................................................................................................ ii 

PREFACE ................................................................................................................ iv 

TABLE OF CONTENTS ....................................................................................... vi 

LIST OF TABLE .................................................................................................... xii 

LIST OF FIGURES ................................................................................................ xiv 

APPENDIX .............................................................................................................. xvi 

ABSTRACT ............................................................................................................. xvii 

 

CHAPTER I INTRODUCTION 

1.1.  Background........................................................................................................ 1 

1.2.  Problem Statement............................................................................................. 2 

1.3.  Problem Limitation ............................................................................................ 2 

1.4.  Research Aim .................................................................................................... 3 

1.5.  Originality.......................................................................................................... 3 

 

CHAPTER II LITERATURE REVIEW 

2.1.  Airport ............................................................................................................... 4 

 2.1.1. General Overview .................................................................................... 5 



vii 

 

 2.1.2. Airport Terms .......................................................................................... 6 

2.2. Factor that Influences the Size of Airport .......................................................... 8 

2.3. Airport System................................................................................................... 8 

2.4. Runway .............................................................................................................. 9 

 2.4.1. Runway Length ....................................................................................... 10 

 2.4.2. Length of Runway (ICAO) ...................................................................... 11 

 2.4.3. Width of Runway .................................................................................... 12 

 2.4.4. Runway Shoulders ................................................................................... 12 

 2.4.5. Runway Turn Pads .................................................................................. 12 

 2.4.6. Runway Strips ......................................................................................... 12 

 2.4.7. Runway End Safety Area ........................................................................ 13 

2.5. Apron ................................................................................................................. 13 

2.6. Holding Apron ................................................................................................... 13 

 

CHAPTER III THEORY 

3.1. Airplane Characteristic ...................................................................................... 14 

 3.1.1. Dimension Standard ................................................................................ 14 

 3.1.2. Landing Gear Configuration .................................................................... 18 

3.2. Weight Aircraft Component .............................................................................. 19 

 3.2.1. Operating Weight Empty (OWE) ............................................................ 19 

 3.2.2. Payload .................................................................................................... 19 



viii 

 

 3.2.3. Zero Fuel Weight (ZFW) ......................................................................... 20 

 3.2.4. Maximum Taxi Weight (MTW) .............................................................. 20 

 3.2.5. Maximum Take Off Weight (MTOW) .................................................... 20 

 3.2.6. Maximum Landing Weight ..................................................................... 20 

3.3. Forecast.............................................................................................................. 23 

 3.3.1. Forecast Using Time-Series .................................................................... 23 

3.4. Temperature ....................................................................................................... 23 

3.5. Tilt of Runway ................................................................................................... 24 

3.6. Altitude .............................................................................................................. 24 

3.7. Runway Length ................................................................................................. 24 

3.8. Runway Width ................................................................................................... 25 

3.9. Effect of Aircraft Performances ......................................................................... 25 

 3.9.1. Normal Take Off Cases ........................................................................... 26 

 3.9.2. Engine Failure Cases ............................................................................... 27 

 3.9.3. Landing .................................................................................................... 28 

3.10. Runway Parallel Distance ................................................................................ 29 

 3.10.1. Visual Meteorological Condition .......................................................... 30 

 3.10.2. Instrument Meteorological Condition ................................................... 30 

3.11.Runway Slopes (Geometric Cross Section) ...................................................... 31 

 3.11.1. Longitudinal Slope ................................................................................ 31 

 3.11.2. Tranverse Slope ..................................................................................... 32 



ix 

 

3.12.Runway Shoulder .............................................................................................. 33 

3.13.Runway Strip Requirements ............................................................................. 34 

3.14.Runway End Safety Area (RESA) .................................................................... 35 

3.15.Clearways .......................................................................................................... 36 

3.16.Stopways ........................................................................................................... 37 

3.17.Minimum Wheel Clearance .............................................................................. 37 

3.18.Taxiway Width .................................................................................................. 38 

3.19.Taxiway Shoulder ............................................................................................. 38 

3.20.Taxiway Strip .................................................................................................... 39 

3.21.Taxiway Minimum Separation ......................................................................... 40 

3.22.Apron Dimension .............................................................................................. 41 

 

CHAPTER IV METHODOLOGY 

4.1. Data Collection and Analysis ............................................................................ 44 

 4.1.1. Data Collection ........................................................................................ 44 

 4.1.2. Data Analysis........................................................................................... 44 

 

CHAPTER V DATA ANALYSIS AND DESIGN 

5.1. Planned Aeroplane............................................................................................. 46 

5.2. Passenger Flow, Plane, Baggage ....................................................................... 47 

5.3. Passenger, Plane, Baggage Forecast .................................................................. 49 



x 

 

 1. Forecast of Passenger Arrivals ...................................................................... 49 

 2. Forecast of Passenger Departures .................................................................. 50 

 3. Forecast of Baggage Loaded ......................................................................... 51 

 4. Forecast of Baggage Unloaded ...................................................................... 52 

 5. Forecast of Aeroplane Arrivals ..................................................................... 53 

 6. Forecast of Aeroplane Departures ................................................................. 54 

5.4. Runway Dimension Planning ............................................................................ 55 

 1. Airport Elevation Correction ......................................................................... 55 

 2. Temperature ................................................................................................... 56 

 3. Gradient Correction ....................................................................................... 56 

 4. Runway Length Correction ........................................................................... 57 

5.5. Effect of Aircraft Performances ......................................................................... 57 

5.5. Runway Width ................................................................................................... 59 

5.6. Runway Parallel Distance .................................................................................. 60 

5.7. Runway Slope .................................................................................................... 60 

5.8. Runway Shoulder ............................................................................................... 60 

5.9. Runway Strip ..................................................................................................... 61 

5.10.Runway End Safety Area .................................................................................. 61 

5.11.Clearways .......................................................................................................... 62 

5.12.Stopways ........................................................................................................... 62 

5.13.Minimum Wheel Clearance .............................................................................. 62 



xi 

 

5.14.Taxiway Width .................................................................................................. 62 

5.15.Taxiway Shoulder ............................................................................................. 63 

5.16.Taxiway Strip .................................................................................................... 63 

5.17.Taxiway Minimum Separation ......................................................................... 64 

5.18.Apron Dimension .............................................................................................. 65 

5.19.Discussion ......................................................................................................... 66 

 

CHAPTER VI CONCLUSION 

6.1. Conclusion ......................................................................................................... 68 

6.2. Suggestion ......................................................................................................... 69 

 

REFERENCES 

 References ......................................................................................................... 70 

 References ......................................................................................................... 71 

 

 

 

 

 

 

 



xii 

 

LIST OF TABLE 

 

CHAPTER II LITERATURE REVIEW 

Table 2.1. Width of Runway .............................................................................. 12 

 

CHAPTER III THEORY 

Table 3.1. Characteristic of Airplane dimension in Indonesia ........................... 17 

Table 3.2. Weights Characteristic of Commercial Airplane .............................. 21 

Table 3.3.  Minimum Width of Runway ............................................................. 25 

Table 3.4. Minimum Distance between Parallel Runway .................................. 30 

Table 3.5.  Longitudinal Slope Changes ............................................................. 31 

Table 3.6.  Tranverse Slope Changes .................................................................. 32 

Table 3.7. Width of Runway Shoulder .............................................................. 33 

Table 3.8.  Runway Strips Length ....................................................................... 34 

Table 3.9.  Runway Strips Width ........................................................................ 34 

Table 3.10.  Runway Strips Longitudinal Slopes .................................................. 35 

Table 3.11.  Runway Strips Tranverse Slopes ...................................................... 35 

Table 3.12.  The Length of Runway End Safety Area (RESA) ............................ 36 

Table 3.13.  Minimum Wheel Clearance .............................................................. 37 

Table 3.14.  Taxiway Width .................................................................................. 38 

Table 3.15.  Taxiway Wide + Shoulder ................................................................ 38 



xiii 

 

Table 3.16. Minimum Clear Distance of Apron .................................................. 42 

 

CHAPTER V ANALYSIS DATA AND DESIGN 

Table 5.1. Passenger flow in Adisutjipto airport from 2007-2014 .................... 47 

Table 5.2. Baggage flow in Adisutjipto airport from 2007-2014 ...................... 48 

Table 5.3. Aeroplane flow in Adisutjipto airport from 2007-2014 .................... 48 

Table 5.4. Average Temperature in a Hottest Month......................................... 56 

Table 5.5. Effective Gradient ............................................................................. 57 

Table 5.6. Planned airport and the Design ......................................................... 67 

 

 

 

 

 

 

 

 

 

 

 

 



xiv 

 

LIST OF FIGURES 

 

CHAPTER II LITERATURE REVIEW 

Figure 2.1. Map of New Yogyakarta International Airport................................. 4 

Figure 2.2. Master Plan of New Yogyakarta International Airport ..................... 5 

Figure 2.3. Parts of the Airport System ............................................................... 9 

 

CHAPTER III THEORY 

Figure 3.1. Turning Radius .................................................................................. 16 

Figure 3.2. Basic Landing Gear configuration .................................................... 19 

Figure 3.3. Effect of Aircraft Performances to the Length of Runway ............... 26 

Figure 3.4.  Distance between Parallel Runway ................................................... 29 

Figure 3.5.  Longitudinal Slope Change of Runway ............................................ 31 

Figure 3.6.  Tranverse Slope Changes of Runway ............................................... 32 

Figure 3.7.  Runway Shoulder .............................................................................. 33 

Figure 3.8.  Runway Strip .................................................................................... 34 

Figure 3.9.  Runway End Safety Area for Code 3 and 4 ...................................... 35 

Figure 3.10.  Minimum Wheel Clearance .............................................................. 37 

Figure 3.11.  Taxiway Shoulder ............................................................................. 39 

Figure 3.12.  Taxiway Strip .................................................................................... 39 

Figure 3.13.  Minimum Separation Distance between Taxiway and Runway ....... 41 



xv 

 

CHAPTER IV METHODOLOGY 

Figure 4.1.  Chart Flow of Final Project ............................................................... 41 

 

CHAPTER V DATA ANALYSIS AND DESIGN 

Figure 5.1. Forecast of the Passenger Arrivals to 2024 ....................................... 49 

Figure 5.2. Forecast of the Passenger Departures to 2024 .................................. 50 

Figure 5.3. Forecast of the Baggage Loaded to 2024 .......................................... 51 

Figure 5.4. Forecast of the Baggage Unloaded to 2024 ...................................... 52 

Figure 5.5. Forecast of the Aerplane Arrivals to 2024 ........................................ 53 

Figure 5.6. Forecast of the Aerplane Departure to 2024 ..................................... 54 

Figure 5.7. Separation Distance .......................................................................... 65 

 

 

 

 

 

 

 

 

 

 



xvi 

 

APPENDIX 

A.1.1. Photos of Information Land of New Airport .................................... 72 

A.1.2. Photos of Banner in the Project Location ......................................... 72 

A.1.3. Photos of Land Clearing ................................................................... 72 

A.1.4. Photos of Land Clearing Activities ................................................... 73 

A.1.5. Photos of Workers at Land Clearing Activities ................................ 73 

A.1.6. Photos of Workers at Land Clearing Activities ................................ 73 

A.2.1. Amount of Domestic Air Traffic per Month, 2007 - 2015 ............... 74 

A.2.2. Amount of Domestic Air Traffic per Month, 2007 - 2015 ............... 75 

A.2.3. Amount of International Air Traffic per Month, 2015...................... 76 

A.2.4. Amount of International Air Traffic per Month, 2015...................... 77 

A.2.5. Amount of Air Traffic per Month, 2015 ........................................... 78 

A.2.6. Amount of Air Traffic per Month, 2015 ........................................... 79 

A.3.1. Design Runway of New International Yogyakarta Airport .............. 80 

 

 

 

 

 

 

 

 

 

 

 

 



xvii 

 

ABSTRACT 

 

DESIGN OF NEW YOGYAKARTA INTERNATIONAL AIRPORT RUNWAY,  Hary Pesta 

Gultom, Student ID 13.13.15012, 2017, Transportation Engineering, International Civil Engineering 

Program, Civil Engineering Department, Faculty of Engineering, Universitas Atma Jaya Yogyakarta. 

 

 Many people come to Yogyakarta to have a vacation, study, etc. Most of the peoples come from 

another province to study. This makes the transportation services must handle the big number of peoples 

who come to Yogyakarta. The Yogyakarta Adisutjipto airport can facilitates the number of people to 

come to Yogyakarta. But now on, the number is increasing heavily and Adisutjipto airport are no longer 

to handle that. It is planned to have the new airport to handle the increase number of passenger. But the 

airport is still has in planning phase.  

 

 New airport is planned to handle Boeing 747-400. Although, the construction is not yet been 

constructed, but the design must be planned. According to the International Code Aviation Organization 

ICAO1, the airport must be in 4E code to build airport to handle the Boeing 747-400. This writing is 

meant to design, especially in runway. The method will be on survey directly to the area of construction 

in Temon, Kulon Progo. Another methods is by discussing with the officer in Angkasa Pura 1 who 

handles the project of the new airport. The survey it self is based on the location of the project. The data 

is taken from the historical data from Adisutjipto airport, to handle the outter data needed to design the 

airport. 

 

 The planning of air side facilities especially runway, taxiway, and apron can handle planes in the 

future in this case Boeing 747-400. The future passenger is used trendline whereas the time is limited to 

2024 (10 years) and the result of passenger arrivals is 5,433,567 passengers and for departure is 

5,622,665 passengers, the aeroplane arrivals is 44,759 planes and departures is 44,664 planes and for the 

baggage loaded is 34,498,407 kg and unloaded is 7,980,865 kg. Air side planning is covers geometric in 

length and wide of the runway, taxiway, and apron according to requirements in ICAO and Annex-14 

Aerodromes and planned plane characteristic where the runways have 3250 x 60 m and 3600 x 60 m, 

total width of the runway is 200 m consist of runway, and runway shoulder. The width of taxiway is 30 

m, taxiway shoulder is 40 m and the taxiway strip is 90 m. Total width of the taxiway is 90 m which 

consist of the taxiway width, shoulder, and taxiway strip. The length of the apron is 176 m and the width 

is 2,294 m. 

                                                           
1 International Code Aviation Organization. Organization that codifies the principles, techniques, 

planning, and development of international air transport to ensure safe and orderly growth. 

https://en.wikipedia.org/wiki/Scheduled_air_transport

