BAB Y
KESIMPULAN DAN SARAN
A. Kesimpulan
Berdasarkan hasil perencanaan penambahan taxiway paralel alpha dan bravo di
Bandar Udara Internasional Kualanamu sesuai dengan pesawat B777-300ER, maka
disimpulkan perencanaan tebal struktur perkerasan menggunakan bantuan software
FAARFIELD dengan pesawat terkritis B777-300ER yaitu memiliki subgrade k
value 31,5 MN/m?, Base Course 330 mm (33 cm), dan Surfaces 477,1 mm (47,71
cm). Kemudian hasil perhitungan PCN menggunakan software COMFA A memiliki
nilai PCN dengan pesawat terkritis B777-300ER yaitu 348,2. Sedangkan nilai ACN
nya adalah 109,7. Hal tersebut menandakan bahwa nilai PCN > ACN, dapat
diartikan bahwa perencanaan perkerasan untuk penambahan taxiway paralel alpha
dan bravo ini memenuhi syarat dengan kode PCN 109 R/C/W/T. Oleh karena itu
diperlukan segera penambahan taxiway tahap 1 karena jumlah angkutan udara
penumpang, pesawat, dan kargo telah mencapai kapasitas tahap 1 yang ditentukan.
B. Saran
Berdasarkan batasan masalah penulis tidak membahas perencanaan marka, dan
tidak memperhitungkan struktur saluran faxiway sehingga diperlukan
1.  Untuk peneliti selanjutnya disarankan membuat perencanaan marka
pada taxiway A6-A9 dan B1-B3 di Bandara Internasional Kualanamu.
2. Perencanaan Drainase pada faxiway A6-A9 dan B1-B3 di Bandara
Internasional Kualanamu disarankan dibahas pada penelitian
selanjutnya
3.  Harapannya setelah faxiway A6-A9 dan B1-B3 terealisasi agar unit
Runway & Airfield melakukan pemeliharaan secara rutin dan teratur.
Tujuan nya supaya taxiway A6-A9 dan B1-B3 dapat bertahan dengan

umur yang lama.
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LAMPIRAN A Masterplan Rencana Induk Bandara Internasional Kualanamu
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LAMPIRAN C Lahan Perencanaan

C. 1 Lahan Perencanaan Taxiway Alpha dan Bravo

C. 2 Lahan Perencanaan Taxiway Alpha dan Bravo



LAMPIRAN D Layering Struktur Taxiway Bandara Internasional Kualanamu
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LAMPIRAN E Rumus Forecasting

E. 1 Rumus Forecasting Pergerakan Penumpang

Pergerakan Penumpang

Tahun X X2 Y
2015 1 1 8.004.791
2016 2 4 8.987.110
2017 3 9 10.041.568
2018 4 16 15.463.904
2019 5 25 13.064.324
2022 6 36 15.445.904
2023 7 49 12.388.673

Jumlah 28 140 83.396.274

XY

8.004.791
17.974.220
30.124.704
61.855.616
65.321.620
92.675.424
86.720.711

362.677.086

v2
64.076.678.953.681
80.768.146.152.100
100.833.087.898.624
239.132.326.921.216
170.676.561.576.976
238.575.950.377.216
153.479.218.700.929
1.047.541.970.580.740

Nilai-nilai a dan b dapat dihitung dengan menggunakan Rumus dibawah ini :

4= Cy) Ex*) - Ex) Exy)
n(Ex?) - (X x)?

_ (83.396.274)(140)— (28) (362.677.086)

7(140) — (28)2

_ (11.675.478.360)— (10.154.958.408)

a
196

o = 1:520.519952
196

a="7.757.754,8 (1.757.755)

b NEX =G0 EY)
n(xx?) — (X x)?
_ (7) (362.677.086) — (28)(83.396.274)

b 7(140) —(28)2

| 2.538.739.602 — 2.335.095.672
B 980 — 784
_203.643.930

19

b=1.038.999,6 (1.039.000)

b

b

y=a+bx

y =7.757.755 + 1.039.000x

86



87

Berdasarkan perhitungan diatas sehingga didapatkan model persamaan regresi

linear dan prediksi penumpang tahun 2025-2045 pada tabel sebagai berikut ini : Y=
7.757.755 + 1.039.000x

E. 2 Hasil Perhitungan Peramalan Penumpang (Forecasting)

Tahun y=a+bX
Prediksi Pergerakan Penumpang Tahunan
2025 17.108.755
2026 18.147.755
2027 19.186.755
2027 20.225.755
2028 21.264.755
2029 22.303.755
2030 23.342.755
2031 24.381.755
2032 25.420.755
2033 26.459.755
2034 27.498.755
2035 28.537.755
2036 29.576.755
2037 30.615.755
2038 31.654.755
2039 32.693.755
2040 33.732.755
2041 34.771.755
2042 35.810.755
2043 36.849.755
2044 37.888.755
2045 38.927.755

Y=7.757.755 + 1.039.000x

Tahun 2025

Tahun 2026

—7.757.755 + 1.039.000 (9)

=7.757.755 + 9.351.000
=17.108.755

=7.757.755 + 1.039.000 (10)

=7.757.755 + 10.390.000
= 18.147.755



Tahun 2027

Tahun 2028

Tahun 2029

Tahun 2030

Tahun 2031

Tahun 2032

Tahun 2033

Tahun 2034

Tahun 2035

Tahun 2036

=7.757.755 + 1.039.000 (11)
— 7.757.755 + 11.429.000

= 19.186.755

=7.757.755 + 1.039.000 (12)
— 7.757.755 + 12.468.000

= 20.225.755

=7.757.755 + 1.039.000 (13)
— 7.757.755 + 13.507.000

= 21.264.755

=7.757.755 + 1.039.000 (14)
— 7.757.755 + 14.546.000

= 22.303.755

=7.757.755 + 1.039.000 (15)
=7.757.755 + 15.585.000

= 23.342.755

= 7.757.755 + 1.039.000 (16)
=7.757.755 + 16.624.000

= 24.381.755

= 7.757.755 + 1.039.000 (17)
=7.757.755 + 17.663.000

= 25.420.755

=7.757.755 + 1.039.000 (18)
=7.757.755 + 18.702.000

= 26.459.755

=7.757.755 + 1.039.000 (19)
— 7.757.755 + 19.741.000

= 27.498.755

=7.757.755 + 1.039.000 (20)
— 7.757.755 + 20.780.000

88



Tahun 2037

Tahun 2038

Tahun 2039

Tahun 2040

Tahun 2041

Tahun 2042

Tahun 2043

Tahun 2044

Tahun 2045

= 28.537.755

=7.757.755 + 1.039.000 (21)
—7.757.755 + 21.819.000

= 29.576.755

=7.757.755 + 1.039.000 (22)
=7.757.755 + 22.858.000

= 30.615.755

=7.757.755 + 1.039.000 (23)
=7.757.755 + 23.897.000

= 31.654.755

=7.757.755 + 1.039.000 (24)
=7.757.755 + 24.936.000

= 32.693.755

=7.757.755 + 1.039.000 (25)
=7.757.755 + 25.975.000

= 33.732.755

=7.757.755 + 1.039.000 (26)
—7.757.755 + 27.014.000

= 34.771.755

=7.757.755 + 1.039.000 (27)
— 7.757.755 + 28.053.000

= 35.810.755

=7.757.755 + 1.039.000 (28)
— 7.757.755 + 29.092.000

= 36.849.755

=7.757.755 + 1.039.000 (29)
=7.757.755 + 30.131.000

= 37.888.755
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E. 3 Rumus Forecasting Pergerakan Penumpang

Pergerakan Pesawat

Tahun X X2 Y XY Y?
2015 1 1 53.607 53.607 2.649.043.512
2016 2 4 60.050 120.100 3.400.211.150
2017 3 9 63.859 191.577 4.285.130.477
2018 4 16 85.342 341.368 5.826.639.708
2019 5 25 69.690 348.450 3.885.356.880
2022 6 36 54.888 329.328 2.410.132.080
2023 7 49 63.918 447.426 3.268.383.012

Jumlah 28 140 451.354 1.831.856 25.724.896.819

(Sumber : Hasil Perhitungan Penulis)
Nilai-nilai a dan b dapat dihitung dengan menggunakan Rumus dibawabh ini :
4= Cy) Ex*)-Cx) Txy)
n(xx?) - (T x)?

_ (451.354)(140)— (28) (1.831.856)
B 7(140) — (28)2

(63.189.560)— (51.291.968)
a =
196

11.897.592
a T —
196

a=60.702

b= nxy) - Xx) Xy
nXx?) - (X x)?
_ (7) (1.831.856) — (28) (451.354)

b 7(140) —(28)2

b= 12.822.992 — 12.637.912
980 — 784
185.080
b =
196

b =944,2 (945)

y=a+bx

y =60.702 + 945x

Berdasarkan perhitungan diatas sehingga didapatkan model persamaan regresi
linear dan prediksi penumpang tahun 2025-2045 pada tabel sebagai berikut ini : Y=
60.702 + 945x



E. 4 Hasil Perhitungan Peramalan (Forecasting) 2025-2045

Tahun y=a+bX
Prediksi Pergerakan Pesawat Tahunan
2025 69.207
2026 70.152
2027 71.097
2028 72.042
2029 72.987
2030 73.932
2031 74.877
2032 75.822
2033 76.767
2034 77.712
2035 78.657
2036 79.602
2037 80.547
2038 81.492
2039 82.437
2040 83.382
2041 84.327
2042 85.272
2043 86.217
2044 87.162
2045 88.107

(Sumber : Hasil Perhitungan Penulis)

Y=60.702 + 945x

Tahun 2025 = 60.702 + 945 (9)
— 60.702 + 8.505

= 69.207

Tahun 2026 = 60.702 + 945 (10)
= 60.702 + 9.450
=70.152

Tahun 2027 = 60.702 + 945 (11)
— 60.702 + 10.395



Tahun 2028

Tahun 2029

Tahun 2030

Tahun 2031

Tahun 2032

Tahun 2033

Tahun 2034

Tahun 2035

Tahun 2036

Tahun 2037

= 71.097

= 60.702 + 945 (12)
— 60.702 + 11.340
= 72.042

= 60.702 + 945 (13)
= 60.702 + 12.285
= 72.987

= 60.702 + 945 (14)
= 60.702 + 13.230
= 73.932

= 60.702 + 945 (15)
= 60.702 + 14.175
= 74.877

= 60.702 + 945 (16)
— 60.702 + 15.120
= 75.822

= 60.702 + 945 (17)
— 60.702 + 16.065
= 25.420.755

= 60.702 + 945 (18)
— 60.702 + 17.010
=77.712

= 60.702 + 945 (19)
= 60.702 + 17.955
= 78.657

= 60.702 + 945 (20)
— 60.702 + 18.900
= 79.602

= 60.702 + 945 (21)
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Tahun 2038

Tahun 2039

Tahun 2040

Tahun 2041

Tahun 2042

Tahun 2043

Tahun 2044

Tahun 2045

~ 60.702 + 19.845

= 80.547

— 60.702 + 945 (22)
= 60.702 + 20.790

= 81.492

= 60.702 + 945 (23)
= 60.702 + 21.735

= 82.437

= 60.702 + 945 (24)
— 60.702 + 22.680

= 83.382

= 60.702 + 945 (25)
— 60.702 + 23.625

= 84.327

= 60.702 + 945 (26)
— 60.702 + 24.570

= 85.272

— 60.702 + 945 (27)
— 60.702 + 25.515

= 86.217

— 60.702 + 945 (28)
= 60.702 + 26.460

= 87.162

= 60.702 + 945 (29)
= 60.702 + 27.405

= 88.107
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LAMPIRAN F Perhitungan Tebal Perkerasan dengan Software FAARFIELD

FAARFIELD v 1.42 - Airport Pavement Design

Working Directory
\Users\ADE PRIMA MELIALA

F. 1 Membuka Software FAARFIELD

FAARFIELD v 1.42 - Airport Pavement Design

Creating a New Job

A new job will be created with no
section data. Use "Copy Section" and
"Dup. Section" to transfer airplane anc
section data to the new job.

Enter the name of the new job and
click OK or press Enter. Up to 15
characters can be entered (all the
alphanumeric plus "-" and "_").

|Tugas_Akhi|| L
Working Directory

ADE PRIMA MELIALA
its\FAARFIELD\

F. 2 Memilih menu “New Job” untuk membuat lembar kerja baru
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FAARFIELD v 1.42 - Airport Pavement Design - X

Copying a Section

To copy the section with the name
unchanged. click OK or press Enter.
Otherwise, enter a new name and

click OK or press Enter.

Up to twelve alphanumeric character:
can be entered.

F. 3 Memilih Section Name “New Rigid” pada Samples kemudian di salin ke Job
Files “Tugas Akhir”.

FAARFIELD v 1.42 - Airport Pavement Design — X

wm‘ Di
‘\Users\ADE PRIMA MELIALA
\Documents\FAARFIELD\

F. 4 Pilih menu structure untuk menentukan tebal perkerasan , yang dimana data
tebal perkerasan didapat dari kondisi eksisiting.



FAARFIELD v 1.42 - Modifying Section TaxiwayKNO in Job Tugas_Akhir - m} X

Tugas_Akhir TaxiwayKNO
Layer Thickness Modulus or R
Material (mm) (MPa)

F.5 Menentukan tebal perkerasan sesuai dengan data yang telah didapat dari
bandara.

FAARFIELD v 1.42 - Create or Modify Airplanes for Section TaxiwayKNO in Job Tugas_... — m] X

B777-300 ER

A320-200 Twin
opt

F. 6 Masukkan data Annual Departure dengan klik menu “Airplane”
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FAARFIELD v 1.42 - Modify and Design Section TaxiwayKNO in Job Tugas_Akhir - [m] X

Tugas_Akhir TaxiwayKNO
Layer Thickness Modulus or R
Material (mm) (MPa)

N=0: PCCCDF =1.00: t=807.1 mm

F. 7 Klik menu Design Structure untuk mengetahui tebal perkerasan yang
dibutuhkan

FAARFIELD v 1.42 - Modify and Design Section TaxiwayKNQ in Job Tugas_Akhir - m] X

Tugas_Akhir TaxiwayKNO
Layer Thickness Modulus or R
Material (mm) (MPa)

(oo L] o] [eomomn] [ommoran ] [sosmr]

F. 8 Hasil design life didapatkan hasil 20 tahun




LAMPIRAN G Evaluasi Kekuatan Tebal Perkerasan Kaku (Rigid Pavement)
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@ COMFAA 3.0, August 14, 2014 - C:\Program Files (x86)\COMFAA 30\COMFAAaircraft.Ext — X
X = 11405 mm Y = 5639 mm Edit Wheels
[ Aucialt Group B-747 ICAO Rigi
gid Add R
Gomeric 5 2 A i
Generic Main Gear Footprint 4 emove
Airbus
Boeing
McDonnell Douglas Select Move
Other Commercial
General Aviation Library Functions
Load Ext Save Ext
File File
B-747 ICAD d Add Remove
C-141A ICAD Flexible Aircraft Aircraft
SWL 100 ACN
Open aft Window
Miscellaneous Functions
Details Exit
o Help About
Dptions.
[~ Batch [~ PCA Thick
[~ PCA MGW
Gross Weight (tonnes) 352,893 Computational Mode
% GW on Main Gears 94,40
4 PCN Flexible PCN Rigid MORE 33>
‘Wheels on Main Gear 4 Batch Batch Q
Tire Pressure (kPa) [1.370
Alpha Used | 0.000
“Pass/Traffic Cycle (P/TC) |1.00 SG CBR Flext, mm ACN Flex k, MN/m*3 Rigt,mm ACN Rig
Annual Departures 458
S 5.000
Critical Aircraft q 20yr Covs, P/C 2.500
Rigid Cutoff (imes ns]__|5,00 0.00 0.0
Concrete Flex. Str. (kPa) |4.482 |Evaluation Thickness = [0 [Stress = |

G. 1 Membuka Software COMFAA

@ COMEFAA 3.0, August 14, 2014 - C:\Pragram Files (x86)\COMFAA 30\COMFAAaircraft.Ext

X =1140,5 mm

Y = 563.9 mm

- X
Edit Wheels

| Aircraft G
G

Airbus

Boeing
McDonnell Douglas
Other Commercial
General Avi

SwlL 100 ACN

B-747 ICAO Rigid
Main Gear Footprint

Add Remove
Select Move

Library Functions

Load Ext Save Ext
File File
Add Remove

Aircraft Aircraft

Open t Window

Miscellaneous Functions

Dptions.
" Batch [ PCA Thick
[~ PCA MGW
Gross Weight (tonnes) 352,893 Computational Mode
Gears 94,40
_No_MainGears |4 PCN Flexible PCN Rigid MORE
Wheels on Main Gear |4 Batch Batch ﬁ
Tire Pressure (kPa) [1.370
Alpha Used | 0.000
Pass/Traffic Cycle (P/TC) |1.00 SG CBR Flext, mm ACN Flex k, MN/m"3 Rigt mm ACN Rig
Annual Departures 458
B Flex 20pr Covs. P/C = 1.83|5.000
Liitical Awcraft Rig 20y Covs. P/C = 3.67|2.500
Cutoff (times n 5,00 0.00 0.0
Concrete Flex. Str. (kPa) [4.482 |Evaluation Thickness = [0 [Stress = |

G. 2 Memilih grup pesawat pada “Aircraft Group” berdasarkan data lalu lintas
rencana



[8) COMFAA 3.0, August 14, 2014 - CAProgram Files (xBE)\COMFAA 30\COMFAAaircraftE

X = 1404.6 mm Y = 3116.6 mm

——————— Edit Wheels
Dlorah Hroup B777-300 ER
= Add Remove
Generic i
Aibus Main Gear Footprint
McDonnell Douglas Select Move
Other Commercial
General Aviation Library Functions
Military
External Library Addi AR x L“l"‘?l;,E - s‘;ﬁu&t
<
Library Awcraft g an Alrcra

B737-400 . dd Remove
8737400 e o -4 =
B737-600 Thiz name wil be used as the title

:;g;m saved in the extemal ibrary = Open Aircraft Window

B737-900 ER : :
B737 BBJ2 T Miscellaneous Functions
B747-100 SF 77- )
B747-2008 Combi Mixed Details Exit
B747-300 Combi Mixed

B747-400

B747-400ER . Help About
B747-8

Brirsp O

B757-200 [~ Batch [ PCA Thick
B757-300

B767-200 v Metic | PCA MGW
B767-200 ER ; N

B767-300 ER Gross Weight (tonnes) 352,441 Computational Mode

B767-400 ER 92,44 . o

B777-200 Baseline 2 PCN Flexible PCN Rigid MORE >>>
§771-208 ER 5 Batch Batch

B777-200LR 1524

B777-300 Baseline 0,000

i 1.00 SG CBR Flex . mm ACN Flex k. MN/m™3 Rigt.mm ACN Rig
B787-9 (Preliminary) 1.200

[Flex 20y Covs. P/C = 1.31]18.390
| Lntical Awcralt Rig 20yt Covs. P/C = 3.92|6.130
Rigid Cutoff [times ris) 5,00 0.00 0.0
_Concrete Flex. Str. (kPa) |4.482 | Evaluation Thickness = [0 |Stess = |

G. 3 Memilih jenis pesawat yang digunakan berdasarkan data lalu lintas di
“Library Aircraft”, lalu klik “Add Aircraff” untuk menambahkan kedalam
External Library kemudian klik “OK”

@ COMFAA 3.0, August 14, 2014 - D:\MATA KULIAH 4 TAHUN\COMFAA\comfaa\TUGAS AKHIR FIX Ext - X
X = -1780.5 mm Y =1859,3 mm Edit Wheels
Aircraft Group B777-300 ER
_— Add R:
Generic. Main Gear Footprint 4 m
Airbus

Other Commercial
General Aviation

Boeing
McDonnell Douglas . I Select Move

Library Functions

Militar,
Extemnal Librar Load Ext Save Ext
File File

[___Libraiy Ancraft |

B777-300 ER Add Remove
A320 Twin opt Aircraft Aircraft
& . Open Aircraft Window

Miscellaneous Functions

o O o | o |

[~ Batch [ PCA Thick
v Metic | PCAMGW

Gross Weight (tonnes) 352,441 Computational Mode
% GW on Main Gears 92.44
No. Main Gears 2 PCN Flexible PCN Rigid MORE 535
\nlrheals on Main Gear 6 Batch Batch 4
Tire Pressure (kPa) 1.524
Alpha Used 0.000
Pass/Traffic Cycle (P/TC) |1.00 SG | CBR Flext mm ACN Flex k. MN/m"3 Rigt mm ACN Rig
Annual Departures 337
S— Flex 20y Covs., P/C = 1.31)5.165
| Critical Aircraft
— 0.00 0.0
[Evaluation Thickness = [0 [Suess = |

G. 4 Tampilan Setelah Menambahkan Tipe Pesawat



100

@ COMFAA 3.0, August 14, 2014 - D:\MATA KULIAH 4 TAHUN\COMFAA\comfaa\TUGAS AKHIR FIX Ext - X
X =-1780.5 mm Y =1859,3 mm ~ EditWheels
| _Ah;vall Group B777-300 ER Add Remove
g;ﬁ;m Main Gear Footprint
Boeiny

McDonnell Douglas
Other Commercial
General Aviation

Militar,

E xternal Librar;
Library Aircraft

B777-300 ER

A320 Twin opt

I Critical Aircraft

Library Functions

Load Ext Save Ext
File File
Add

Remove
Aircraft Aircraft
Open Aircraft Window
Miscellaneous Functions
Details | Exit
Help | About

Options:
|~ Batch | PCA Thick
¥ Metric | PCA MGW

Q= O

o O

Giross Weight (tonnes) _ [352,441 | Computational Mode
% GW on Main Gears 92,44
No_ Main Gears 2 PCN Flexible PCN Rigid
= } i rex alic ol CE
Tire Pressure (kPa) 1.524

Alpha Used
Pass/Traffic Cycle (P/TC)
Annual Departures
Flex 20yr Covs. P/C = 1.31
Rig 20y Covs. P/C = 3.92
Rigid Cutoff (times ms)
Concrete Flex. Str. (kPal

1.00 S$G CBR Flext. mm ACN Flex k, MN/m"3 Rigt, mm ACN Rig
337

5.165
1.722
5.00
4.482

0,00

| Evaluation Thickness = [0

0.0

|Suess = |

G. 5 Memasukkan nilai annual departure tahunan pada masing-masing pesawat
dalam data lalu lintas campuran dengan memilih “Open Aircraft Window”,
kemudian klik angka pada “annual departure” dan masukkan nilai annual

departure sesuai pesawat rencana dan klik Ok

COMFAA 3.0, August 14, 2014 - D:AMATA KULIAH 4 TAHUN\COMFAA\comfaa\TUGAS AKHIR FIX.Ext

Aircraft Group
Generic
Airbus
Boeing
McDonnell Douglas
Other Commercial
General Aviation

Militar:

External Librar,
Library Aircraft

B777-300 ER

A320 Twin opt

Critical Aircraft

I@ Aircraft Data - D:\MATA KULIAH 4 TAHUN\COMFAA\comfaa\TUGAS AKHIR FIX.Ext

Changing Annual Departures

J The default value for annual departures is 1,200.

1 1BI Enter a new value inthe range:
2 |A

1t 1.000.000.

agee! at any time to retain the old vale,

Append an Extemal

Copy ‘ ""“" File to the List

Position to Insert Aircraft
’7(0‘ Stat (" End (" Befoie  After

Add the Selected |
A

e e

Open an Extemal Remove (Cul] the
File

ircraft Selected Aircraft

Clear the List ‘

Retumn and Replace
the l:ulm_\li External
e

Save the List as a
New External File

Return and Discard
the List

G. 6 Memasukkan nilai annual departure



101

@ COMFAA 3.0, August 14, 2014 - DAMATA KULIAH 4 TAHUN\COMFAA\comfaa\TUGAS AKHIR FIX.Ext - X

IW ‘{@ Alrcraft Data - D:\MATA KULIAH 4 TAHUN\COMFAA\comfaa\TUGAS AKHIR FIX.Ext - o X
Generic

Airbus

Boeing Aircraft Gross Percent Anrual  WNo. of Tires | Number
.‘;ﬁ:’“"‘:"e“ D“"_!llla’ No. Narme: Weight (tns) | GW on Gears | Press. (kPall Departures i on Gear of Gears

er Commercial
General Aviation 1 B777-3I]? ER 352,441 9244 1524 [ 2
2 |A320 Twin opt 78,400 9280 1.440 2 2

Militars

E xternal Librar
| Library Aircraft
B777-300 ER

A320 Twin opt

File to the List

Paste ‘ Append an External

Posilion to Insert Aircraft
(r: Stat C End O Beloe (" After Copy

Open an External Add the Selected Remove (Cut) the
File Aircraft Selected Aircraft

Clear the List

I Critical Aircraft

Return and Replace ; )
Return and Discard Save the List as a
e ureri Exendl the List New External File

G. 7 Tampilan setelah memasukkan nilai annual departure

@ COMFAA 3.0, August 14, 2014 - D:\MATA KULIAH 4 TAHUN\COMFAA\comfaa\TUGAS AKHIR FIX.Ext - X
X = 24435 mm ¥ =-2595.3 mm ~ Edit Wheels
Aircraft Group B777-300 ER

__ Awcraft Group Add R |
Eaneric Main Gear Footprint emove
Airbus

Boeing
McDonnell Douglas Select Move |
Other Commercial . .

General Aviation

 Library Functions

Load Ext Save Ext
File File
B777-300 ER Add Remove
A320 Twin opt Aircraft Aircraft
4 . Open Aircraft Window

- Miscellaneous Functions

® e ] o ]

Options
I Batch | PCA Thick
¥ Metic | PCA MGW

(Gross Weight (tonnes) 352,441 . Computational Mode
% GW on Main Gears 92.44
No. Main Gears 2 PCN Flexible PCN Rigid

et G5 g [Luane o

—mheels on Fan Aeal | Batch Batch
Tire Pressure (kPa) 1.524

ha Used 0.000
Pass/Traffic Cycle (P/TC) |1.00 SG CBR Flext mm ACN Flex k. MN/m~3 Rigt mm ACN Rig
Annual Departures 337
Critical Aircraft X
B777-300 ER 0,00 0.0
| Evaluation Thickness = [0 |Stess = |

G. 8 Memilih satu jenis pesawat rencana sebagai pesawat kritis dengan klik kanan
pesawat rencana pada “Library Aircraft” sehingga muncul di “Critical Aircraft”



Tempel

papan Klip 1S

perataan

tengahkan ~

I CADANGKAN DOKUMEN INI Akses file ini di mana saja dengan OneDrive yang disertakan dalam langganan Anda.

Angka

Jadwalkan Pencadangan Nant

xisting Rigl valuation
Ref. AC 150/6336-6C Appendiix B Rigid | Pavement Layers | ENTER Existing Layer
Pavement Structure items ness improvedh k-value|
Figure A2-7 P-401 Overlay(s) 0,0 nm/2,6 90 Overlay to P-501,
Rigid Pavement Thickness P-601 477,1 § mm a77,1 25t01
ThirdPoint Flexural Strength Flexural strength a,afl wpa M::‘;‘"’L‘":‘L‘fg_“;w
Figure A2-6, default kevalue = | P-401 and/or P-403 0.0 mm |~ or Input k
500 Ib/in"3. (135.7 MN/m~3) OR input k- P-306 0,0l mm 3300 #NUMI
1l if .
value Wareater P-304 330,0 | mm
P-209 0,0 § mm 0.0 No Crushed
TRt 20> and/or P-211 0,0 mm .
P-301 0,0 § mm 0.0 No Uncrushed
P-154 0,0 § mm ™
COMFAA Inputs Subgrade k-value 0,0 fnimas 80710 Jf 0,00

No Improvement MN/mA3
Rigid Pavement t = 477 mm
Flexural strength = 4,413 Mpa

#NUM!

Enter Project Details

[ enanen

Clear Zero
Saved Layer
Data Data
Format Save
Chart Data
Arpt LOC-ID

RigidPCN

X =-1765.3 mm

Existing Pavement

Equivalent Pavement

g
E ars

]
£ a0
5
£

P304

Y = 3126,7 mm

Aircralt Group
Generic
Airbus
Boeing
McDonnell Douglas
Other Commercial
General Aviation

B777-300 ER
A320 Twin opt

Citical Aircraft
B777-300 ER

B777-300 ER
Main Gear Footprint

Changing k Value

Enter anew k valus in the range:

X

P-501 flox
strangth =
4,413 Mpa

#NUME

Edit Wheels

Library Functions

Load Ext Save Ext
File File

Gross Weight (tonnes)

Wheels on Main Gear

Tire Pressure (kPa)

Add Remove
il Cancel | Aircraft ‘ Aircraft
Click Cancel at any tims to retain the old value.
Open Aircraft Window |
[318
Miscellaneous Functions
Details Exit
# ' Help About
(Options.
[~ Batch | PCA Thick
v Metiic [ PCA MGW
352,401 Computational Mode
|92.44
2 PCN Flexible PCN Rigid MORE »>>
8 Batch Batch Q
|1.524
0.000

Alpha Used

Pass/Traffic Cycle (P/TC)

Annual Dey

Cutoff (times ns)

Concrete Flex. Sti. (kPa)

1,00
337
|5.165
1.722
5,00
4.482

SG CBR Flext mm ACN Fli k, MN/m"3 IHig t, mm ACN Rig

00

0.00

| Evaluation Thickness = [0

|Stiess = |

nilai tanah k, MN/m”3 dasar kemudian klik OK.
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G. 9 Penentuan tebal evaluasi menggunakan Spreadsheet COMFAA pada sheet
“RigidPCN”, kemudian masukkan nilai pada material yang digunakan

G. 10 Memasukkan nilai tanah dasar dengan mengeklik k, MN/m”"3 , masukkan



@C’: VIFA, . August 1 - DAMATA KULIAH 4 TAHUN\COMFAA a\TUGAS AKHIR FIXExt - X
X = 1158,2 mm Y = 3126,7 mm Edit Wheels
| Aircraft Group B777-300 ER
i g . Add R
Generic Main Gear Footprint A m
Airbus
Boeing
Select Moave
McDonnell Douglas
Other Commerciel Y &
Gy | Aviatic i i
| aten Changing Evaluation Thickness X "'t"’; :"k'“"""; =
oad Ex ave Ext
Enter a value for evaluation thickness in the range [ ok | M M
E Add Remove
A320 Twin opt 2 nn oSOt ey Cancel Aircralt | Aircraft |
Click Cancel at any time to retain the old value.
Open Aircraft Window |
I foorl I i Functions
| Details Exit
# . Help About
DOptions
" Batch | PCA Thick
v Metiic | PCAMGW
Gross Weight (tonnes) 352.441 Computational Mode
% GW on Main Gears 92,44
No. Main Gears 2 PCN Flexible PCN Rigid MORE >>>
‘Wheels on Main Gear 6 Batch Batch
Tire Pressure (kPa) 1.524
Alpha Used 0,000
Pass/Tralfic Cycle (P/TC) | 1,00 SG| CBR Flext mm ACN Flex k, MN/m*3 Rigt, mm ACN Rig
Annual Departures 337
S 5165
Critical Aircraft 1.722
B777-300 ER 500
4.482 IEvaiualivn Thickness = [0 [Stiess = |
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G. 11 Memasukkan hasil perhitungan tebal perkerasan kaku metode FAA dalam
satuan mm pada “Evaluation Thickness” lalu klik OK

@ COMFAA 3.0, August 14, 2014 - DAMATA KULIAH 4 TAHUN\COMFAA\comfaa\TUGAS AKHIR FIX.Ext - X
X = 2537.5 mm Y =2527.3 mm Edit Wheels
Aircraft Group B777-300 ER
- Add R
Generic Main Gear Footprint ehove
Airbus
Boeing

McDonnell Douglas
Other Commercial
General Aviation
v

B777-300 ER
A320 Twin opt

¢
4

Gross Weight (tonnes)

% GW on Main Gears

No. Main Gea

Wheels on Main Gear

Tire Pressure (kPa)

Alpha Used

Pass/Traffic Cycle (P/TC)
Annual Departures
Flex 20yr Covs, P/C

Critical Aircraft
—

Rigid Computation Finished | Concrete Flex.

352.411
92,44

Select Move
. Library Functions
Load Ext Save Ext
File File
Add Remove
Aircraft Aircraft
. Open Airciaft Window

Miscellaneous Functions

Details Exit

Options:
[ Batch [ PCA Thick
v Metic | PCAMGW

Computational Mode
PCN Flexible PCN Rigid MORE »>>>
Batch Batch Q

SG CBR Flext. mm ACN Flex k, MN/m"3 Rigt. mm ACN Rig

0,00 315
| Evaluation Thickness = [807.10

|Stress = |

G. 12 Memilih mode “PCN Rigid Batch” untuk running



@ COMFAA 3.0, August 14, 2014 - DAMATA KULIAH 4 TAHUN\COMFAA\comfaa\TUGAS AKHIR FIX.Ext

X = 2537.5 mm Y = 2527.3 mm
Aircraft Group BTT7IER
Generic h .
Airbus Main Gear Footprint
Boeins

McDonnell Douglas
Other Commercial

®: 0

o O
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Edit Wheels
Add

Library Functions

Load Ext Save Ext
File File
Add Remove

Aircraft Aircraft
Open Airciaft Window

Functions

Remove

~Options
I~ Batch [ PCA Thick
v Metic [ PCA MGW
Gross Weight (tonnes) 352,441 Computational Mode
% GW on Main Gears 92,44
No. Main Gears 2 PCN Flexible PCN Rigid MORE
Wheels on Main Gea 6 Batch Batch —m,
Tire Pressure (kPa) 1.524
Alpha Used 0.000
“Pass/Traffic Cycle (PFTC) |1.00 SG CBR Flext. mm ACN Flex k, MN/m"3  Rigt, mm ACN Rig
Annual Departures
Flex 20yr Covs, P/C X
Critical Aircraft
— 0,00 315

Rigid Computation Finished

| Evaluation Thickness = [807.10

|Stress = |

G. 13 Memilih “Details” untuk melihat hasil running, yaitu data ACN dan PCN
pada setiap pesawat

(® ICAOC ACN Computation, Detailed Output

Unit Single Arcraft ACN

Conversions

Show
Alpha

S|
Ext File

" Flexible  Rigid

Othet Calculation Modes

[~ Save PCN Dutput to a Text File

@ PCN (" ACNBatch (" Thickness ( Life © MGW

X

Back

frnis £ile name = PCN Results Rigid 2€-06-2024 11;04;45.txc
Library file name = D:\MATA KULIAH 4 TAHUN\COMFAA\comfaa\TUGAS AKHIR FIX.Ext
Units = Metric
Evaluation pavement type is rigid
Equivalent coverages computed with the AC 150/5320-€C/D edge stress design method.
Maximum gross weight computed with the AC 150/5320-6C/D edge stress design method.
l k Value MN/m°3 (Subgrade Category is C(40))ff
flexura o
Evaluation pavement thickness = =
Pass to Traffic Cycle (PtoIC) Ratio =
Maximum number of wheels per gear = €
Maximum number of gears per aircraft = 2
Results Table 1. Input Traffic Data
Gross Percent  Tire Annual 20-yz €
No. Aircraft Name Weight Gross W Press Deps Coverages Thick
1 B777-300 ER 352,441 92,44 1.524 337 1.722  4€1,1
2 A320 Twin opt 78,400 92,80 1.440  20.123 108.480  453,4
Results Table 2. PCN Values
Critical Thickness Maximum ACH Thick at
Aircrafe Total for Total Allowable  Max. Allowable PCN on
No. Aircraft Name Equiv. Covs.  Equiv. Covs. Gross Weight Gross Weight  CDF cl40)
1 B777-300 ER 1.847 4€2,1 737,293 812,52 0,0000  348,2
2 A320 Twin opt 1.891.€€2 s21,7 182, €03 535,22 0,0000 1394
Total CDF =  0,0000
Results Table 3. Rigid ACN at Indicated Gross Weight and Strength
No. Adrcraft Name Gross % GW on Tire AcH ACN on

G. 14 K Value 31,5 MN/m3 termasuk dalam tanah dasar kategori C



(® ICAO ACN Computation, Detailed Output

- Single Aircraft ACN - Other Calculation Modes
" Flexible  Rigid & PCN (" ACNBatch ( Thickness  Life © MGW

Unit Show
Conversions | Alpha

Show
Ext File

I~ Save PCN Output to a Text File

Maximum number of wheels per gear = €
Maximum number of gears per aircraft = 2
Results Table 1. Input Traffic Data
Gross Percent  Tire Annual 20-yx 5
No. Aircraft Name Weight Gross Wt Press Deps Coverages Thick
1 B777-300 IR 352,441 52,44 1.524 337 1722 461,1
2 A320 Twin opt 78,400 92,80 1.440  20.123 108.480  453,4
Results Table 2. BCN Values
Critical Thickness Maximm ACH Thick at
Aircraft Total for Total Allowable  Max. Allowable PCN on
No. Aircraft Name Equiv. Covs.  Equiv. Covs. Gross Weight Gross Weight  CDF cl40)
1 B777-300 ER 1.847 4€2,1 737,293 812,52 0,0000 | 348,2
2 A320 Twin opt 1.551. €62 821,7 182, 603 535,22 0,0000 | 139,4
Total CDF =  0,0000

Results Table 3. Rigid ACN at Indicated Gross Weight and Strength

No. Rircraft Name Gross § GW on Tize ACN ACN on
Weight Main Gear FPressure Thick C(40)

1 B777-300 ER 352,441 82,44 1.524 478,95 108,7

2 A320 Twin opt 78,400 92,80 1.440 337,1 51,7

Results Table 4. Summary Output for Copy and Paste Into the Support Spread Sheet

[Num, Plane, GWin, ACNin, ADout, €Dt, COV20yz, COVtoF, CDFt, GHcde, PCHeds, EVALL, SUBcode, KozCBR, ProTC, FlexOrRig
1,8777-300 ER,352,441,109,7,337,4€1,10,1,7215184003, 1, 38501E+008, 4€2, 13,737,293, 348, 2,907, 1,C, 31,50,1,00,R
2,A320 Twin opt,78,400,51,7,20123, 453, 43,1, 08480E+005, 1, 1932€E+4011, 521, 72, 162, €03, 139, 4,807, 1,C, 31,50, 1,00,R

G. 15 Hasil Akhir Nilai PCN dan ACN
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LAMPIRAN H Rincian Anggaran Biaya

NO. URAIAN PEKERJAAN
VOLUME SAT HARGA JUMLAH
SATUAN HARGA
(Rp) (Rp)
| PEKERJAAN PERSIAPAN
1 Pas Pekerja dan Kendaraan 1 Ls 6.750.000,00 6.750.000,00
2 Mobilisasi dan Demobilisasi Alat 1 Ls 9.600.000,00 9.600.000,00
3 Pelaporan dan Dokumentasi 1 Ls 2.500.000,00 2.500.000,00
4 Pemeliharaan & Perlindungan K3 1 Ls 5.000.000,00 5.000.000,00
Jumlah | 23.850.000,00
11 PEKERJAAN
KONSTRUKSI TAXIWAY
A6
1 Pembersihan Lahan 70 x 30 m 2.100,00 m2 74.251,00 155.927.100,00
2 Galian tanah (807,1 mm) 1.694,91 m3 82.816,72 140.366.886,90
3 Pengurugan dan Pemadatan 1.694,91 m3 379.416,40 643.076.650,52
4 Lapisan pondasi Base Course 33 2.100,00 m3 763.198,53 1.602.716.913,00
cm
5 Lapisan Permukaan Beton 47,71 2.100,00 m3 1.062.157,54 2.230.530.834,00
cm
Jumlah 11 4.772.618.384,42
11 PEKERJAAN
KONSTRUKSI TAXIWAY
A7
1 Pembersihan Lahan 70 x 30 m 2.100,00 m2 74.251,00 155.927.100,00
2 Galian tanah (807,1 mm) 1.694,91 m3 82.816,72 140.366.886,90
3 Pengurugan dan Pemadatan 1.694,91 m3 379.416,40 643.076.650,52
4 Lapisan pondasi Base Course 33 2.100,00 m3 763.198,53 1.602.716.913,00
cm
5 Lapisan Permukaan Beton 47,71 2.100,00 m3 1.062.157,54 2.230.530.834,00
cm
Jumlah 11 4.772.618.384,42
v PEKERJAAN
KONSTRUKSI TAXIWAY
A8
1 Pembersihan Lahan 70 x 30 m 2.100,00 m2 74.251,00 155.927.100,00
2 Galian tanah (807,1 mm) 1.694,91 m3 82.816,72 140.366.886,90
3 Pengurugan dan Pemadatan 1.694,91 m3 379.416,40 643.076.650,52
4 Lapisan pondasi Base Course 33 2.100,00 m3 763.198,53 1.602.716.913,00
cm
5 Lapisan Permukaan Beton 47,71 2.100,00 m3 1.062.157,54 2.230.530.834,00
cm
Jumlah IV 4.772.618.384,42
\Y/ PEKERJAAN
KONSTRUKSI TAXIWAY
A9
1 Pembersihan Lahan 70 x 30 m 2.100,00 m2 74.251,00 155.927.100,00
2 Galian tanah (807,1 mm) 1.694,91 m3 82.816,72 140.366.886,90
3 Pengurugan dan Pemadatan 1.694,91 m3 379.416,40 643.076.650,52
4 Lapisan pondasi Base Course 33 2.100,00 m3 763.198,53 1.602.716.913,00
cm
5 Lapisan Permukaan Beton 47,71 2.100,00 m3 1.062.157,54 2.230.530.834,00
cm
Jumlah V 4.772.618.384,42
VI PEKERJAAN
KONSTRUKSI TAXIWAY
B1
1 Pembersihan Lahan 70 x 30 m 52.500,00 m2 74.251,00 3.898.177.500,00

2 Galian tanah (807,1 mm) 42.372,75 m3 82.816,72 3.509.172.172,38



1

A w N

VI

A WD B

Vi

VIl

Vi

IX

Pengurugan dan Pemadatan
Lapisan pondasi Base Course 33
cm
Lapisan Permukaan Beton 47,71
cm

PEKERJAAN
KONSTRUKSI TAXIWAY
B2
Pembersihan Lahan 70 x 30 m
Galian tanah (807,1 mm)
Pengurugan dan Pemadatan
Lapisan pondasi Base Course 33
cm
Lapisan Permukaan Beton 47,71
cm

PEKERJAAN
KONSTRUKSI TAXIWAY
B3
Pembersihan Lahan 70 x 30 m
Galian tanah (807,1 mm)
Pengurugan dan Pemadatan
Lapisan pondasi Base Course 33
cm
Lapisan Permukaan Beton 47,71
cm

JASA KONSULTAN
PENGAWAS
Jasa pengawasan pekerjaan

PEKERJAAN PERSIAPAN
PEKERJAAN KONSTRUKSI
TAXIWAY A6
PEKERJAAN KONSTRUKSI
TAXIWAY A7
PEKERJAAN KONSTRUKSI
TAXIWAY A8
PEKERJAAN KONSTRUKSI
TAXIWAY A9
PEKERJAAN KONSTRUKSI
TAXIWAY B1
PEKERJAAN KONSTRUKSI
TAXIWAY B2
PEKERJAAN KONSTRUKSI
TAXIWAY B3
JASA KONSULTAN
PENGAWAS

42.372,75 m3
52.500,00 m3
52.500,00 m3
2.100,00 m2
1.694,91 m3
1.694,91 m3
2.100,00 m3
2.100,00 m3
2.100,00 m2
1.694,91 m3
1.694,91 m3
2.100,00 m3
2.100,00 m3

1 Ls

REKAPITULASI

Terbilang: Seratus Lima Puluh Lima Milyar Seratus
Enam Puluh Tujuh Juta Lima Ratus Delapan Puluh
Tujuh Ribu Enam Ratus Lima Rupiah

379.416,40
763.198,53

1.062.157,54

Jumlah VI

74.251,00
82.816,72
379.416,40
763.198,53

1.062.157,54

Jumlah VII

74.251,00
82.816,72
379.416,40
763.198,53

1.062.157,54

Jumlah VIII

280.939.021,00
Jumlah IX

JUMLAH
PPN 11 %

JUMLAH TOTAL
DI BULATKAN
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16.076.916.263,10
40.067.922.825,00

55.763.270.850,00

119.315.459.610,48

155.927.100,00

140.366.886,90

643.076.650,52
1.602.716.913,00

2.230.530.834,00

4.772.618.384,42

155.927.100,00

140.366.886,90

643.076.650,52
1.602.716.913,00

2.230.530.834,00

4.772.618.384,42

280.939.021,00
280.939.021,00

23.850.000,00
4.772.618.384,42

4.772.618.384,42
4.772.618.384,42
4.772.618.384,42
119.315.459.610,48
4.772.618.384,42
4.772.618.384,42
280.939.021,00

148.255.958.938,00
6.911.628.667,24

155.167.587.605,24
155.167.587.605,00



LAMPIRAN I Hasil Cek Similarity Turnitin
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CEK TURNITIN.docx

ORIGINALITY REPORT

25, 24, s, Sy

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

123dok.com

Internet Source

5%

repository.its.ac.id

Internet Source

24

repository.uhn.ac.id

Internet Source

20

repositori.usu.ac.id /
Internet Source %

ejournal.poltekbangsby.ac.id /
Internet Source %

n jdih.dephub.go.id 1
Internet Source %

i eprints.umm.ac.id 4
Internet Source %

— PN PR [FRNP R TR
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