BAB III.
METODE PENELITIAN

3.1.  Lokasi Penelitian

Penelitian ini mengambil studi kasus Bandar Udara Internasional
Yogyakarta yang berlokasi di Jalan Raya Wates — Purworejo Km 13, Tanggalan,
Palihan, Temon, Kulonprogo, Daerah Istimewa Yogyakarta yang baru dibangun
pada 21 Agustus 2018 hingga saat ini dibawah PT Angkasa Pura |. Pada gambar
3.1 menggambarkan lokasi proyek New Yogyakarta International Airport.
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Gambar 3. 1 Lokasi Prdyek Pembangunan Banda Udara Internasional
Yogyakarta (PPBIY) (PT. Angkasa Pura |, 2018)

3.2.  Pengumpulan Data

Pada penelitian ini menggunakan data sekunder yang didapatkan dari
institusi terkait yaitu PT Angkasa Pura | (2018), dengan data yang dibutuhkan
adalah sebagai berikut:
a. Data pesawat rencana (Design Aircraft)
b. Data lalu lintas tahunan pesawat rencana
C. Data CBR (Callifornia Bearing Ratio) tanah

d. Data tebal perkerasan eksisting
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3.3. Tahapan Perencanaan Perkerasan Lentur dan Analisis Kekuatan

Tebal Perkerasan

Pada gambar 3.2 Merupakan tahapan secara umum yang harus dilakukan
dalam di dalam penelitian ini. Adapun langkah-langkah yang harus dilakukan yaitu
dengan melakukan studi pustaka yang berkaitan dengan penelitian, kemudian
mengumpulkan data-data yang diperlukan dalam penelitian, selanjutnya dapat
diperhitungkan rencana tebal perkerasan dengan metode CBR dan juga analisis
nilai ACN-PCN menggunakan software COMFAA sehingga dapat dibandingkan

tebal perkerasan eksisting dengan rencana tebal perkerasan metode CBR.

( Start )

Pengumpulan Data

A 4
Data sekunder
Data lalu lintas
Data pesawat rencana
Data CBR
Data tebal perkerasan eksisting

A

A 4

Perencanaan perkerasan dengan metode CBR

Analisis nilai ACN-PCN dengan Software COMFAA

A 4

Analisis perbandingan masing-masing metode

\ 4

Kesimpulan

\ 4
( Finish )

Gambar 3. 2 Tahapan perencanaan perkerasan lentur dan analisis kekuatan tebal
perkerasan
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3.3.1. Tahapan perencanaan perkerasan lentur metode CBR

Pada gambar 3.3 Menjelaskan tahapan yang harus dilakukan dalam
perencanaan tebal perkerasan lentur runway dengan menggunakan metode CBR.
Adapun langkah-langkah yang harus dilakukan yaitu dengan menyiapkan data-data
lalu lintas pesawat, karakteristik pesaat rencana dan juga CBR tanah dasar,
selanjutnya menghitung beban roda utama pesawat (P), menghitung ESWL dan

terakhir menentukan tebal perkerasan pada setiap lapisannya.

«>

v

Parameter Metode CBR

1. Data lalu lintas
2. Data pesawat rencana
3. Data CBR

v

Menentukan beban roda pesawat

I

Menentukan ESWL (Equivalent Single Wheel Load)

A 4

Menentukan tebal perkerasan lentur dengan metode
CBR (California Bearing Ratio) pada setiap lapisan:
1. Lapisan permukaan (Surface course)
2. Lapisan pondasi atas (Base course)

3. Lapisan pondasi bawah (Subbase course)

\4
( Finish )

Gambar 3. 3 Tahapan perencanaan perkerasan lentur metode CBR
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3.3.2. Tahapan analisis ACN-PCN menggunakan software COMFAA

Pada gambar 3.4 Adalah tahapan yang harus dilakukan dalam menganalisis
kekuatan tebal perkerasan lentur runway menggunakan software COMFAA.
Adapun langkah-langkah yang harus dilakukan yaitu membuka software COMFAA
terlebih dahulu kemudian menentukan jenis pesawat rencana, memasukkan nilai
annual departure, menentukan pesawat kritis, memasukkan nilai CBR tanah dasar
dan juga nilai tebal perkerasan total dari hasil perhitungan dengan metode CBR,
kemudian running didapatkan nilai ACN-PCN pada setiap jenis pesawat yang

«

!

Menentukan jenis pesawat
rencana

direncanakan.

A\ 4

Menentukan annual departure

I

Menentukan pesawat Kritis

A 4

Menentukan nilai CBR

Menentukan tebal perkerasan rencana

v

<=

Gambar 3. 4 Tahapan analisis ACN-PCN menggunakan software COMFAA
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Perencanaan Tebal Perkerasan Lentur Runway Dengan Metode

California Bearing Ratio (CBR)

Pada metode CBR berdasarkan U.S. Army Corps of Engineers Design

Method, (1977) dalam perencanaan tebal perkerasan lentur runway ada beberapa

tahapan yaitu sebagai berikut:

3.4.1.

3.4.2.

3.4.3.

3.5.

Menentukan beban yang diterima oleh roda pesawat (P)

95% X MTOW
jumlah roda pesawat

Keterangan:

P = Beban yang diterima oleh roda (Ib)

MTOW = Maximum Take Off Weight (Ib)

Menentukan nilai Equivalent Single Wheel Load (ESWL)

Log (ESWL) = Log P + 2211062xd)
log(=>)

Keterangan:

ESWL = Equivalent Single Wheel Load (Ib)

P = Beban yang diterima oleh roda (Ib)

d =Jarak sisi terdekat antara kedua roda (in)
z =Jarak antara roda depan dan belakang (in)
Menentukan tebal perkerasan

_ 11
t= \/ESWL [8,1 XCBR P><3,14]

Keteranga:

t = Tebal perkerasan (in)

ESWL = Equivalent Single Wheel Load (Ib)
CBR = California Bearing Ratio (%)

P = Tekanan roda pesawat (psi)

Metode ACN-PCN menggunakan Software COMFAA

(3. 1)

(3.2)

(3.3)

Apabila nilai tebal perkerasan lentur runway telah didapatkan berdasarkan

perhitungan CBR sebelumnya, selanjutnya menentukan kekuatan tebal perkerasan

dengan syarat nilai ACN pesawat rencana harus sama dengan atau kurang dari nilai

PCN agar pesawat dapat beroperasi. Analisis ACN-PCN menggunakan software
COMFAA 3.0 yang dikembangkan oleh Federal Aviation Administration (FAA).



18

Berikut adalah langkah-langkah menggunakan software COMFAA untuk

menentukan nilai ACN-PCN:
a. Membuka software COMFAA

@ COMFAA 3.0, August 14, 2014 - L.\ ppData\Local\Temp 41314\ COMPAAircraft. Ext - X
X=437in Y =909in Edit Wheels
| Aircraft Group B-747 ICAO Rigi
gid
o AcraftGrowe ' i Add R
Generic Main Gear Footprint emove

Airbus

Boeing

McDonnell Douglas Select Move

Other Commercial

General Aviation Library Functions:

Military e E —

Extenal Library Sockt EEDLE
File File

Library Arcraft
B-747 ICAD Rigid Add Remove
C-141A ICAD Flexible Aircraft Aircraft

SWL 100 ACN
Open Aircraft Window

Miscellaneous Functions

Details Exit

Options
[~ Batch [ PCA Thick
[~ Melic [ PCA MGW

Gross Weight (Ibs) 777.996 Computational Mode
% GW on Main Gears 94.40

No. Main Gears 4 PCN Flexible PCN Rigid MORE >>>
Wheels on Main Gear 4 Batch Batch

Tire Pressure [psi) 198.7

Alpha Used 0.000

Pass/Tralfic Cycle (F/TC) | 1.00 SG CBR  Flext in ACN Flex k. Ihs/in*3| Rigt in  ACH Rig
Annual Departures 158

Flox 20y Covs, P/C = 1.83) 5,000
Rig 20pr Covs, P/C = 3.6 2.500
Rigid Cutoff (times nis) | 5.00 0.00 0.0

Congrete Flex. St [psi) | 650.0 Evaluation Thickness = [0 Stress =

Critical Aircraft
e —

Gambar 3. 5 Tampilan awal COMFAA 3.0

b. Memilih grup pesawat pada “Aircraft Group” berdasarkan data lalu lintas

rencana

(@ COMFAA 3.0, August 14, 2014 - AL ppData\Local\ Temp! 41314\ COMFAAaircraft Ext - x
X=43.7in ¥ =908in Edit Wheels

B-747 ICAO Rigid P —
Arbus Main Gear Footprint
Boging
McDonnell Douglas Select Hove
Other Commercial
ﬁ?ﬁr:::al Aviation Library Functions
External Library Load Ext | Save Ext

Library Aurcraft
B-747 ICAQ Rigid Add Remove
Aircraft Aircraft

C-141A ICAD Flexible

SWL 100 ACN
ol Open Aircraft Window

Miscellaneous Functions

Details Exit

Dptions
[~ Batch [ PCA Thick
[~ Metic [ PCA MGW

Gross Weight (Ibs] 777.996 Computational Mode
% GW on Main Gears 94.40

No_ Main Geats 4 PCN Flexible PCN Rigid MORE >»>
Wheels on Main Gear 4 Batch Batch

Tite Pressure (psi) 198.7

Alpha Used 0.000

Pass/Traflic Cycle [F7TC) |1.00 SG| CBR | Flext, in |ACN Flex| k. Ibs/in"3| Rigt.in ACN Rig
Annual Departures 458

Flex 20yr Covs, P/C = 1.83|5.000
Rig 20v1 Covs, P/C = 3.67| 2,500
Rigid Cutolf (times ws) | 5.00 0.00 0.0

Conerete Flex. Str. (psi) _|650.0 Evaluation Thickness = [0 Stress =

Critical Aircraft
——

Gambar 3. 6 Memilih “Aircraft Group”

C. Memilih jenis pesawat yang digunakan berdasarkan data lalu lintas di
“Library Aircraft”, lalu klik “Add Aircraft” untuk menambahkan kedalam

External Library kemudian klik OK.



X=-21in

Y =302in

Edit Wheels

Aircraft Group

Boeing
McDonnell Douglas
Other Commercial
General Aviation
Military

External Library

AJU0-02 o0 ~

A320-100
Main Gear Footprint

Adding an Aircraft

Enter a name for the aircraft.

This name will be used as the title
saved in the external library.

Select Move

Library Functions

Load Ext Save Ext
File File

Remove

Add
Aircraft

Aircraft

Open Aircraft Window

Miscellaneous Functions

Details Exit

Help About

A320-200 Twin std Options
A320 Twin opt 5
A-320 Bogie " Batch [ PCA Thick
A321-100 std -
4321100 opt [ Metic [ PCA MGW
A321-200 std Gross Weight [Ibs) 150,796 Computational Mode
A321-200 opt % GW on Main G
A330-200 std on Main Gears 94.00 . —
A330-200 opt No. Main Gears 2 PCN Flexible PCN Rigid MORE >>>
A330-200 236 9t Wheels on Main Gear 2 Batch Batch
A330-200 238.9t Tire Pressure [psi) 200.1
R R
A330-300 std Pass/Traffic Cycle [P/TC) |1.00 SG CBR | Flext, in ACH Flex k. Ibs/in"3 Rigt. in  ACH Rig
A330-300 opt v Annual Departures 1,200
se— Flen 20y1 Covs, P/C = 3.86/6.214
| Critical Aircraft Rig 20yt Covs, P/C = 3.86)6.214
Rigid Cutoff [times rrs] 5.00 0.00 0.0
Concrete Flex. St (psi] | 650.0 | Evaluation Thickness = |0 | Stiess =
@ COMFAA 3.0, August 14, 2014 - .. \Users\Melati\AppData\Local\ Temp\RarSEXa34008.41 214\ COMFAAaircraft.Ext — be

K =-499in

Y =1391in

Edit Wheels

Aircraft Group
Generic
Airbus
Boeing
McDonnell Douglas
Other Commercial
General Aviation

Militar,
E xternal Librar;

A350-900 Preliminary
B787-9 [Preliminary)
AJ30-300 std

A380 (BLG) 562t
Main Gear Footprint

Add Bemove

Library Functions

Load Ext Save Ext
File File

Library Aucraft
| A380 (BLG) 562t Add Remove
A3BD (WLG) 562t Aircraft | Aircraft
B747-400ER .
B747-400 Sy
B777-300 ER w

Miscellaneous Functions

D200 Details Exit
B737-900 ER
B737-800
A320-100 . Help About
A321-200 std
Options
[~ Batch [ PCA Thick
[~ Metric [ PCA HGW
Gross Weight [Ibs) 1.238.998 Computational Mode
% GW on Main Gears 57.08
No. Main Gears 2 PCN Flexible PCN Rigid MORE 33>
Wheels on Main Gear [ Batch Batch
Tire Pressure [psi) 2176
Alpha Used 0.000
Pass/Traffic Cycle [P/TC) |1.00 SG CBR Flext. in ACHN Flex k.Ibs/in®3 Rigt. in | ACN Rig
Annual Departures 1.200
S Flen 20y Covs. P/C = 1.42|16.917
Crtical Aircraft Rig 20yr Covs, PJC = 4.245,663
Rigid Cutoff [times rrs) 5.00 0.00 0.0
Concrete Flex. Str. [psi)  [650.0 | Evaluation Thickness = [0 |Stress = |
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Gambar 3. 8 Tampilan setelah memilih semua jenis pesawat rencana

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 - ..\Users\Melati\AppData\Local\ Temp\RarSEXa34008.41314\COMFAAaircraft. Ext - X

X =-499in Y =1391in - Edit Wheels

Aircraft Group A380 (BLG) 562t
| - . Add R
Generic Main Gear Footprint — e
Airbus
Boeing
HMcDonnell Douglas Select Ll
HeDonnell Dousk ® ® oo | e |
General Aviation - Library Functions

Militar
E stomal Librar lespllEn | | S D
File File
Library Aircraft
A3B0 [BLG] 562t Add Remove
Aircraft Aircraft

A380 [WLE) 562t

B747-400ER &

B747-400

B777-300 ER Dpen Aircraft Window |
A350-300 Prelimi

B787-9 [Pre'li‘:mn::r;;y - Miscellaneous Functions

A330-300 std

D200 Details Exit
B737-900 ER
b7 o ¢ o
A321-200 std
~Options
I~ Batch [ PCA Thick
[~ Mewic | PCA MGW
Gross Weight (Ibs) 1238998 G ional Mode = = =
% GW on Main Gears 57.08
No. Main Gears 2 PCN Flexible PCN Rigid MORE 33>
Wheels on Main Gear 6 Batch Batch
Tire Pressure [psi] 2176
Alpha Used 0.000
Pass/Tralfic Cycle [P/TC) [1.00 SG| CBR Flext in ACN Flex k. Ibs/in"3 Rigt. in | ACN Rig
Annual Departures 1.200
Flex 20y Covs, P/C = 1.42(16.917
Rig 20yr Covs., P/C = 4.24(5,663
Rigid Cutoff (times ns) | 5.00 0.00 0.0
Concrete Flex. Str_ (psi] | 650.0 |Evaluation Thickness = [0 |Stress = |

Gambar 3. 9 Memilih “Open Aircraft Window”

I - X
- O X
Generic
| |aibus

Boeing Lireralt Gross Percent Tire Annual lo. of Tires | Mumber
’6‘&";’&'5““"';‘::?;?3 Ne. Name Weight [Ibs] | GW on Gears| Press. [psil| Depatuies | flon Gear | of Gears
Genoral A 1| A3E0 (BLG] B62L 1233558 5708 76 3 B
Militar 2 | 4380 (WLG) 562t 1,238,998 3805 276 1.200 4 2
3 | B747-400ER 913,000 93.60 230.0 1.200 4 4

brary Aircraft 4 |E747-400 877,000 5332 2000 1.200 4 4
A380 (BLE) 562t 5 |B777300ER 777,000 9244 2210 1.200 3 2
A380 (WLG) 562t 6 | 4350-900 Preliminary 592,823 9368 2408 1.200 4 2
B747-400ER 7_|B787-9 (Prelminary) 565,000 9355 224.0 1,200 4 2
B A ER 8 |A330300 sl 509,047 =5 205.9 1,200 4 2
A350-900 Preliminaiy 9 |p-200 200,000 %5.00 2000 1.200 2 2
B787-9 [Preliminary) 10 |B737-900 ER 188,200 9458 2200 1.200 2 2
A330-300 std 11 |B737-800 174,700 9356 205.0 1.200 z 2
D 00 ER 12 |A320-100 150,736 94.00 20041 1.200 2 2
B737-800 A321-200 std 197,093 95.00 2 2
A320-100
A321-200 std

| - Posiion to Insert Aficraft J————
i [(: Stat " End (" Before (" After Copy Paste File to the List
Open an Extemal Add the Selected | Remove [Cutl the ;
File Aircraft Selected Aircraft Clearjiiellich |

I Critical Aircraft B
|| Petum and Replace | g and Discard | Save the List as a
the List

1 the D“"irilllehlemal Mew External File

Gambar 3. 10 Tampilan “Open Aircraft Window”




<\ Melati\ AppData'L ocal\ Termp\RarSE 3 FAAgircraft Ext - X
aft Group - & aircraft Data - ...ati\AppData\Local\ Temp\RarSEXa COMFARaircraft.Ext — [m] x
Genenic
Aitbus
Bosing Aircraft Gross Percent Tire Annual | Mo.of Tires | Number
McDonnell Douglas No. Name ‘Wweight [lbs] | GwW on Gears| Press. [psi) | Departwies | on Gear of Gears
Other Commercial 7 3 >
General Aviation — E
Miton ] Changing Annual Departures X i 1200 i 3
ETTETTTT— 2 1 The default valus for snnual departures is 1,200 | 1o 4 4
ary Aircraft 4 [ 1,200 4 4

A380 [BLE) 562t 5 || Enter anew value in the range: | 1z 3 2
A380 [(WLG) 562t [ L 1.200 4 2
g;:;:ggER 7 1 ta 1,000,000, i 1200 . 3
B777-300 ER 8 [} Click Cancel at any time to retain the old value, b 1.200 4 2
A350-900 Preliminary Al e k| 1200 2 2
B787-9 [Preliminary] 10 L 1.200 2 2
A330-300 std 11 e T T 1.200 2 2
D00 ER 12 | 4320-100 150736 3400 2001 1200 2 2
B3y 800 13 | 4321200 s1d 157.033 1200 2 2
A320-100
A321-200 std

|~ Pasition to Insert Aircraft Append an Extemal

N (r-‘ Stat (" End " Beloe (" After Copy Paste File to the List

Dpen an External Add the Selected Remove [Cut] the B
File Aircraft Selected Aircraft LieSthalL it |
O raft 1
[ RewnandReplace | potim and Discard | Save the List as
Il File the List New External File

Gambar 3. 11 Memasukkan nilai annual departure

\Users\Melati\AppDatatLocal\ Temp'\Rar$E A3 COMFAAaircraft. Ext — x
@ Aircraft Data - ...ati\AppData\Local\ Temp\RarSEXa34008.4131 A\ COMFAAaircraft. Ext - o X
Generic
Airbus
Boeing Hicraft fiross Perent e Annual | Mo of Ties | Number
’6‘3‘"“'&"9" D““.D'I‘“ Mo Narme ‘wieight bs) | G on Gears| Press. (psilll Departures | onGear | of Gears
o Commercia
General Aiation T | A3%0 [BLG) 552t 1,235,399 57.08 2178 52 3 2
: 2 | 4380 [wLG) 5521 1,233,998 .05 275 52 4 2
External 3 |B747-400ER A2000 9260 2300 2 4 4
4 |Br47-400 877,000 93,32 2000 2 4 4
A380 [BLG] 562t 5 |Br7ra00ER 772000 9244 221.0 400 6 2
A3B0 [W1G) 562t 5| 4350900 Prefminaty 552,523 1360 2408 1 4 2
B747-400ER 7_| B787-A (Preliminary) 555,000 9355 2240 1 4 2
DA R B | 4330300 std 509,047 9574 2053 119 4 2
A350-900 Preliminary 5 |0-200 200,000 %00 2000 5567 2 2
B787-9 [Preliminary) 100 | B737-300 ER 186,200 3458 2200 A0kl 2 2
A330-300 std 11 | 5737800 174,700 9356 205.0 7,409 2 2
D00 ER 12 | 4320100 150.7% 3400 2001 10,047 2 2
B737-800 13 | 4321200 319 197,092 95,00 2118 2 2
A320-100
A321-200 std
| - Position ta Insert Aicrait p———
i |7(;' Stat (" End (" Before " After Copy Paste File to the List
Open an External Add the Selected Remove [Cut] the :
File Aircraft Selected Aircrait Cleiball =t |
| ﬁli“g:':::ﬂ E:&I:j Return and Discard Save the List as a
1 File £ New External File

Gambar 3. 12 Tampilan setelah nilai annual departure dimasukkan



Menyimpan file dengan memilih “Save Ext

penyimpanan dan nama yang diinginkan
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File” lalu pilih lokasi

@ savers x
R . dit Wheels
1 = > ThisPC » TUGAS(E) ~v & | Search TUGAS (E »
Add Remove
Organize = New folder == - (7]
B0 Objects A Name Date modified Type plect Moxe
[ Desktop | ACN PCN melati.Ext EXTFile ibrary Functipss—
& D t: i - y Load Ext
| Documents || PCN A320-100.Ext EXTFile File m
& Downloads [ ] PCN B747-400 ER Ext EXTFile
. Add Remove
B Music Aircraft | Aircrat
Pict
=] ietures Open Aircralt Window
B Videos E
& Windows (C3 liscellaneous Functions
DA DY Details Exit
= TUGAS (E) Help About
ST . v 4 E
ptions
[FIET R AP CN B747-400 ER) - ‘
Batch [~ PCA Thick
s : | ext fil
ave as fype: | ext files " [/ Metic | PCAMGW
~ Hide Folders el
_ i igid MORE 535
Wheels on Main Gear 1 Batch 1 Batch
Tire Pressure [psi) 230.0
Alpha Used 0.000
Pass/Traffic Cycle [F/TC) [1.00 SG CBR  Flext. in ACN Flex k. Ibs/in"3 Rigt.in ACN Rig
Annual Departures 1.200
— _ Flex 20y1 Covs. P/ 13121
Critical Aircraft Rig 20w Covs, P/ 5.560
B747-400ER Rigid Cutoff (times rrs) | 5.00 6.00 0.0
Concrete Flex. Str. [psi) [650.0 Evaluation Thickness = |50.00 Stress =

Gambar 3. 13 Menyimpan file dengan format ext.

f.

Memilih satu jenis pesawat rencana sebagai pesawat kritis dengan klik

kanan pesawat rencana pada “Library Aircraft” sehingga muncul di

“Critical Aircraft”

@ COMFAA 3.0, August 14, 2014 - . \Users\Melati\AppData\Local\Temp\RarSEXa38264.30045\COMFAAaircraft Ext

X=-6.0in

¥ =315in

Aircraft Group
Generic
Airbus
Boeing
McDonnell Douglas
Other Commercial
General Aviation
Militar,

Futemal lihram

Library Aircraft

A350-900 Preliminary
B787-9 (Preliminary)

B747-400ER
Main Gear Footprint

.::

Gross Weight (Ibs)

No. Main Gears

% GW on Main Gears

‘Wheels on Main Gear

Tire Pressure (psi)

Alpha Used

Pass/Traffic Cycle [P/TC)

Annual Departures

Flex 2Dy Covs, P/C = 1.83

itical Aircraft

B747-A00ER

Rig 20w Covs, P/C = 3.66

Conciete Flex. Sti_ [psi)

Rigid Cutoff (times rrs)

913.000
93.60
4

4
230.0
0.000
1.00
1.200
13121
6.560
5.00
650.0

Edit Wheels

Add Bemove

Select Move

Library Functions

Load Ext | |
File
Add Remove

Aircraft Aircraft

Open Aircraft Window

Miscellaneous Functions

Details Exzit
. Help About
Dptions
[~ Batch | PCA Thick
[~ Metic | PCA MGW
Computational Mode
PCN Flexible PCN Rigid TOREE
Batch Batch
SG CBR  Flext in ACN Flex k. Ibs/in"3 Rigt in ACM Rig

0.00

0.

0

| Evaluation Thickness = [0

|Stress =

Gambar 3. 14 Memilih pesawat kritis
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Memasukkan nilai CBR tanah dasar dengan mengeklik CBR, masukkan
nilai CBR tanah dasar kemudian klik OK

X =-25.6in

Y =-59.00in

McDonnell Douglas
Other Commercial
General Aviation
Militar

Library Aircraft
A380 (BLG) 562t

A380 [WLG) 562t
B747-400ER
B747-400

B777-300 ER
A350-900 Preliminary
B787-9 [Preliminary)
A330-300 std
D-200

B737-900 ER
B737-800

A320-100

A321-200 std

Critical Aircraft
B747-40DER

B747-100ER
Main Gear Footprint

Changing CBR

1.00 to B0.00,

Enter a new value of CER in the range:

A
X

Cancel

Click Cancel at any time to retain the ald value

]

Gross Weight (lbs)

913.000

% GW on Main Gears

93.60

No. Main Gears

4

‘Wheels on Main Gear

4

Tire Pressure [psi)

230.0

Alpha Used

0.000

Pass/Traffic Cycle [P/TC)

1.00

Annual Departures

1.200

Flex 20yr Covs, P/C = 1.83

13121

Rig 20yr Covs. P/C = 3.66

6.560

Rigid Cutoff [times nis]

5.00

Concrete Flex. Str. [psi)

650.0

Computational Mode

PCN Flexible
Batch

PCN Rigid
Batch

Edit Wheels

Add Remove
Select Move

Library Functions

Load Ext Save Ext
File File
Add Remove

Aircraft Aircraft

Open Aircraft Window

Miscellaneous Functions

2

Details Exit

Help About

Options

[~ Batch [~ PCA Thick

[~ Metiic [ PCAMGW
‘ MORE >>>

F |
SEI CBR IFIex t.in ACH Flex k.Ibs/in"3 Rigt in ACN Rig

0.00

[ Evaluation Thickness = [0

[Stress =

Gambar 3. 15 Memasukkan nilai CBR

Memasukkan hasil perhitungan tebal perkerasan lentur metode CBR dalam

satuan in pada “Evaluation Thickness” lalu klik OK.

X =-259in

Y =403 in

| Aircraft Group

McDonnell Douglas
Other Commercial
General Aviation
Militar
External Librar

Library Aircraft
A380 (BLG) 562t
A380 [WLG]) 562t
B747-400ER
B747-400
B777-300 ER
A350-900 Preliminary
B787-9 (Preliminary)
A330-300 std

D-200
B737-300 ER
B737-800
A320-100
A321-200 std

Ciitical Aircraft
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Gambar 3. 16 Memasukkan nilai tebal perkerasan



(@ COMFAA 3.0, August 14, 2014 -

EAPCN B747-400 ER.Ext
X =-259in

Memilih mode “PCN Flexible Batch” untuk running

Y =385in

- *
Edit Wheels

| Aircraft Group

McDonnell Douglas
Other Commercial
General Aviation

B777-300 ER
A350-900 Preliminary
B787-9 [Preliminary)
A330-300 std

D-200
B737-900 ER
B737-800
A320-100
A321-200 std

B747-100ER
Main Gear Footprint

Gross Weight [Ibs)

% GW on Main Gears

Mo. Main Gears

Wheels on Main Gear

Tire Piessure [psi]

Alpha Used

Pass/Tiaffic Cycle (P/TC)

Annual Departures

Flex 20yr Covs. P/C = 1.83

Critical Aircraft
T

[B747-400ER

Rig 20yt Covs, P/C - 366

id Cutoff [times irs)

913.000
93.60
4

4
230.0
0.000
1.00
1.200
1312
6,560
5.00

Concrete Flex. Str. |

650.0

Computational Mode

PCN Flexible
Batch

Add Remove
Select Move

Library Functions

Load Ext
File
Add Remove

Aircraft Aircraft

Open Aircraft Window

Miscellaneous Functions

Details Ezit
Help About
Options

[~ Batch [~ PCA Thick
[ Metric [~ PCA MGW

PCN Rigid MORE >35>
Batch ‘ Q

SG CBR Flext in ACH Flex k. Ibs/in*3 Rigt. in | ACN Rig

6.00

Evaluation Thickness = |50.00

0.0

Stress =

Gambar 3. 17 Running PCN perkerasan lentur
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Gambar 3. 18 Membuka hasil running
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Memilih “Detail” untuk melihat hasil running, yaitu data ACN dan PCN



T@ CAD ACN Computation

_ Single Aircraft ACH Other Calculation Modes
| Unit Show Show . - . - Back
| Conversions | Alpha Ext File & Flexible ¢ Rigid # PCN (" ACM Batch (" Thickness  Life © MGW zac

[~ Save PCH Output to a Text File

| |results Table

PCN Values

Critical Thickness Maximum ACN Thick at
| Bircraft Total for Total Allowable Max. Rllowable ECN on
| | wo. Rireraft Wame Equiv. Covs. Equiv. Covs. Gross Weight Gross Weight CDF cie)
|
Il 1 =ass0 (BLG) sezc =5,000,000 48.38 40.72 0.0000
Il 2z azs0 mirey sezc 341, 563 4¢.54 42.51
Il 3 B747-200ER 232, €15 4£.45 43.32
Il 4 B747-300 4750 40.55
| s B797-300 Ea 47.72 4519
|| € 2350-300 Preliminary 4¢.43 43.37
|| 7 B787-5 (Preliminary) 43.80 43.€€ .
i| 2 =a330-300 sta 47.45 40.32 80.4
il 5 p-zoo .36 €7.3
10 B737-500 ER .4E €0.€
11 88
12 _42
13 ]
Toval CDF =

Results Table 3. Flexible ACH at Indicated Gross Weight and Strength

No. Rircraft Name Cross % GW on Tire ACH ACH on
Weight Main Gear Pressure Thick cig)
1 8,993 57.08 33_4% 1
2 38.08 39.55 5
3 B747-400ER 83.€0 40.1¢ 8
4 B747-400 83.32 3z.81 72.€
| 5 B777-200 ER 82.44 3.03 85.3
€ R3I50-300 Preliminary 33.€8 40.44 78.9
7 B787-9 (Preliminary) 93.55 87.5
8 2330-300 std 95.74 72.€
‘ s D- 85.00 -4

= Single Aircraft ACH Other Calculation Modes
Unit Show Show . R R B Back
Conversions | Alpha Ext File (* Flexible ¢ Rigid @ PCN (" ACNBatch (" Thickness " Life ¢ MGW 2ac
[~ Save PCN Output to a Text File
Total CDF = 0.0584
Results Table 3. Flexible ACN at Indicated Gross Weight and Streng
No. Rircraft Name Gross % G on Tire ACH ACN on
Weight Main Gear Pressure Thick Ci€)

1 R380 5 .08 39,

2 R380 5 .05 39,

3 B747-40 -€0 40.

4 B747-400 -32 38.

s B777-300 ER 44 43

& R350-900 Preliminary €3 40

42
38.
35.
34.
32.
z8.
34

787-9 (Preliminary) .55
A330-300 std
D-20¢

10 B737-%00 ER
11 B737-800

12
13

wow

Results Table 4. Surmary Qutput for Copy and Paste Into the Support Spread Shees

Mum, Plane, GWin, ACWin, ADout, €Dt, COVZ0yr, COVtoF, CDFt, GWedf, PCNedE, EVALt, SUBcode, KozCBR, ProTC, FlexOrRig

1,A380 (BLE) S562t,1238583.000,75.1,1200,40.35,1.65173E+004,1.01423E+304,48.38,1250753.70%,80.0,50.0,C,€.00,1.00,F
2380 (WLE) S&2t,1238598.000,75.5, 1. +00€,46.54,1359343.930,87. .00,1.00,F

3,B747-400ER, 513000 4€.45,10086 48,90.5,50.0,C, 6 .

4,8747-400, 677000000, 7 47.50,940732.298,80.9,50.0,C,€.00,1.00,F

5, B777-3¢ .504,98.4,50.0,C,

€,A350-500 Preliminary,532823.000,78.5,12
+00€,4€.43, €54565.510, 50 .0,C,€.00,1.
7,B787-5 (Preliminary),555000.000,87.5,12
+005,43.80,653410.752,114.2,50.0,C, €.

B8,A330-300 std, 505047 40¢€

0,40.5€,1.05105E+004, 4. 033472
0,F
0,43.05,1.17505E+004, 2. €3541E

004,3.11738%

007,47.45,545464 7

80.4,50.0,C,€.00,1.00,F

Gambar 3. 20 Lanjutan tampilan hasil running nilai ACN



