BAB IV.

HASIL PENELITIAN DAN PEMBAHASAN

4.1  Analisa Tebal Perkerasan Lentur (Flexible Pavemenet) dengan
Metode FAA

4.1.1 Data Tebal Perkerasan Runway Eksisting

Pada gambar 4.1 merupakan hasil

perhitungan perencanaan tebal

perkerasan runway pada bandar udara internasional Yogyakarta yang telah

dilakukan sebelumnya menggunakan metode FAA dengan software FAARFIELD
dengan pesawat kritis yaitu B777-300ER.
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Gambar 4. 1 Tebal perkerasan runway eksisting

4.1.2 Data Penerbangan (Forecast Annual Departure)
Tabel 4.1 Data Penerbangan Bandar Udara YIA

(Satker AP I, 2019)

No Aircraft Name Gross Wt (tonnes) MTOW (kg)  Annual Departures
1 A321-200 std 89.4 89400 10

2 A320-100 68.4 68400 10047

3 B737-800 79.243 79243 7409

4 B737-900 ER 85.366 85366 6019

5 D-200 88.314 88314 5567

6 A330-300 std 230.9 230900 119

7 B787-9 (Preliminary) 251.744 251744 41

8 A350-900 272.904 272904 1
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4.1.3

Lanjutan Tabel 4.1 Data Penerbangan Bandar Udara YIA
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Menghitung Tebal Perkerasan dengan Pesawat Rencana Boeing B-

747-400 ER

Menghitung Gear Departure (R2)

Setiap pesawat yang beroperasi di Bandar Udara Internasional Yogykarta

memiliki beragam bentuk roda pendaratan sehingga perlu menghitung nilai R2

untuk masing-masing pesawat tersebut dengan mengalikan jumlah pergerakan

pesawat dengan faktor konversi sesuai jenis roda pendaratannya lalu didapat total

keseluruhan beban yang dialami perkerasan. Dengan demikian dapat dihitung gear

departure dari setiap jenis pesawat yang direncanakan dengan persamaan 2.2.
Tabel 4.2 Hasil perhitungan R2

Tipe

N Aircraft Annual Roda Faktor

Departures Konvers
0 Type Pendarata X (axh)

(a) A i (b)
1  A321-200 std 10 Dual Wheel 0.6 6
2 A320-100 10047 Dual Wheel 0.6 6028.2
3 B737-800 7409 Dual Wheel 0.5 3704.5
4  B737-900 ER 6019 Dual Wheel 0.5 3009.5
5 D-200 5567 Single Wheel 0.5 27835
6  A330-300 std 119 Single Wheel 0.5 59.5
B787-9

7 (Preliminary) 41 Double Dual Tandem 1.7 69.7
8 A350-900 1 Single Wheel 0.5 0.5
9 B777-300 ER 400 Triple Dual Tandem 1 400
10 B747-400 22 Double Dual Tandem 1.7 37.4
11 B747-400 ER 22 Double Dual Tandem 1.7 37.4
12 A380 52 Triple Dual Tandem 1.7 88.4
13 A380 Belly 52 Triple Dual Tandem 1.7 88.4

b.

Menghitung Beban Roda Setiap Pesawat (\W2)

Ketika suatu pesawat (landing) maupun lepas landas (take off) maka beban

pesawat tersebut bertumpu pada roda pendaratan paling belakang. Dengan

demikian dapat dihitung wheel load gear dari setiap jenis pesawat yang

direncanakan dengan persamaan 2.3.



Tabel 4.3 Hasil perhitungan W2
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No Aircraft Type MTO(\;\; (Ibs) Faktor(l;;)nversi (0’95V)\(/2a )
1 A321-200 std 197093,26 0,25 46809.65
2 A320-100 150796,19 0,25 35814.10
3 B737-800 174700,91 0,25 41491.47
4 B737-900 ER 188199,815 0,25 44697.46
5 D-200 199699,042 0,5 94857.04
6 A330-300 std 509047,36 0,5 241797.50
7 B787-9 (Preliminary) 555000,517 0,125 65906.31
8 A350-900 601650,332 0,5 285783.91
9 B777-300 ER 776999,401 0,25 184537.36
10 B747-400 877001,084 0,125 104143.88
11 B747-400 ER 877001,084 0,125 104143.88
12 A380 1238997,91 0,25 294262.00
13 A380 Belly 1238997,91 0,25 294262.00

C. Mengitung Beban Roda Pesawat Rencana (Wheel Load Design ; W1)

Untuk beban roda pesawat rencana (W1) dengan pesawat rencana Boeing

B747-400 ER dapat dihitung dengan menggunakan persamaan 2.4 :

W1 =095 x 877001,084 x %

=104143,8787 lbs

d. Menghitung Equivalent Annual Departure Pesawat Rencana (R1)

Setelah diketahui nilai R2 dan W2 pada semua tipe pesawat, juga nilai W1

pesawat rencana lalu dapat dihitung nilai equivalent annual departurel (R1) dengan

menggunakan persamaan 3.2 dari pesawat rencana yang sudah ditentukan diawal
yaitu Boeing B747-400 ER.
Tabel 4.4 Hasil perhitungan R1

No  Aircraft Type R2 W2 wi Rl
(a) (b) (©) [ax () "]
1 A321-200 std 6 46809,65 104143,88 3,32
2 A320-100 6028,2 35814,10 104143,88 164,73
3 B737-800 3704,5 4149147 104143,88 178,88
4 B737-900 ER 3009,5 44697,46 104143,88 190,04
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Lanjutan Tabel 4.4 Hasil perhitungan R1

5 D-200 2783,5 94857,04 104143,88 1938,31
6  A330-300 std 59,5 241797,50 104143,88 505,70
7 878?_9 69,7 65906,31 104143,88 29,26
(Preliminary)
8 A350-900 0,5 285783,91 104143,88 0,32
g9 B777-300 ER 400 184537,36 104143,88 2908,83
10 B747-400 37,4 104143,88 104143,88 37,40
11  B747-400 ER 37,4 104143,88 104143,88 37,40
12 A380 88,4 294262,00 104143,88 1870,06
13 A380 Belly 88,4 294262,00 104143,88 1870,06
Jumlah R1 9734,31

Dari hasil perhitungan pada tabel 4.4 dengan menggunakan persamaan 3.2 dan
pesawat rencana Boeing B747-400 ER didapatkan nilai equivalent annual
departure (R1) adalah 9734,31. Total nilai R1 tersebut digunakan untuk
menentukan tebal perkerasan.
e. Menentukan Tebal Perkerasan

Perhitungan tebal perkerasan dengan Metode FAA dilakukan dengan
memplot data yang sudah diketahui sebelumnya :

e CBR Subgrade = 6%

e CBR Subbase = 20%

e Equivalent Annual Departure (R1) =9743,31

e MTOW Boeing B747-400 ER = 877001,084 Ibs

1) Menghitung tebal perkerasan lentur total runway

Menurut data yang sudah diketahui dapat ditentukan tabel perkerasan mana
yang digunakan pada peraturan FAA AC 150/5320-6D, dikarenakan Boeing B747-
400 ER adalah pesawat jumbo jet berbadan lebar dengan berat MTOW 877001.084
Ibs, maka digunakan grafik 6-2 dari FAA 6D. Dari gambar 4.2 dibawah
berdasarkan nilai CBR subgrade 6% diperoleh nilai rencana tebal perkerasan lentur

(flexible pavement) total sebesar 46,5 inch = 118,11 cm
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Gambar 4.2 Kurva rencana tebal perkerasan lentur (flexible pavement) total, untuk
daerah kritis Dual Double Tandem Gear untuk pesawat rencana B747-400 ER

2)  Menghitung tebal perkerasan lentur subbase dan surface runway

Untuk menghitung tebal perkerasan lentur subbase runway digunakan juga
grafik FAA AC 150/5320-6D dan pada gambar 4.3 berdasarkan nilai CBR subbase
20% diperoleh nilai rencana tebal perkerasan lentur (flexible pavement) subbase

runway sebesar 19 inch = 48,26 cm.



32

CBR
3 4 5 6 78910 15 20 30 40 50
1
I [T I H;
FTTTHTTT L]
B-747-100, SR, 200 H. C, F
i CONTACT AREA = 245 S§ IN.

DUAL SPACING = 44 IN
TANDEM SPACING = 58 IN

T
} —
- ——
Yy

v -

T

v -

%
:
)
1
A

Ll ol
4]

000 THICKNES'S HOT

1 ASPHALT SURF.
5-IN. CRITICAL Ao

4—IN. NONCRITICAL
il llll!lll!llll |

:37”4 5 6 78910 15 20 30 40 50
THICKNESS, IN.

Gambar 4.3 Kurva rencana perkerasan lentur (flexible pavement) subbase, untuk
daerah kritis Dual Double Tandem Gear untuk pesawat rencana B747-400 ER

Setelah diketahui nilai tebal perkerasan lentur (flexible pavement) total dan
subbase runway dapat ditentukan nilai tebal perkerasan surface runway dengan AC
150/5320-6D pada gambar 4.3 dengan mengasumsikan daerah rencana runway
sebagai critical areas sehingga didapatkan nilai tebal perkerasan surface runway
sebesar 5 inch = 12,7 cm.

3) Menghitung tebal perkerasan lentur base course runway
Untuk mengetahui tebal perkerasan base course runway tinggal dikurangi saja
dari tebal perkerasan lapisan lainnya yang sudah diketahui, sehingga tebal base

course = tebal perkerasan total — (tebal perkerasan subbase + tebal perkeraan
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surface), sehingga didadapatkan nilai base course runway = 46,5 inch — (19 inch +
5inch) = 22,5 inch ~ 57,15 cm. Namun setelah tebal perkerasan lentur base course
runway didapatkan dengan cara pengurangan tersebut harus dicek lagi dengan
menggunakan grafik dari FAA apakah sudah memenuhi syarat atau belum.
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Gambar 4.4 Syarat tebal minimum base course runway menurut FAA

Pada gambar 4.4 telah diplotkan nilai tebal perkerasan lentur total runway
dengan menghubungkanan garis vertikal nilai CBR subgrade sebesar 6% dan
didapatkan nilai tebal minimum base course runway 17,2 inch = 42,48 cm < 22,5
inch ~ 57,15 cm . Menurut FAA AC-5320/6D nilai base course runway dari hasil
perhitungan harus lebih besar dari tebal minimum base course runway maka
rencana tebal perkerasan tersebut sudah memenuhi syarat dan dapat digunakan
untuk kondisi exsisting.
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Tabel 4.2 Hasil perhitungan tebal perkerasan dengan pesawat rencana B747-400
ER/ B747-400 ER

Tebal Rencana

Lapisan Inchi cm

Permukaan (Surface Course) 5 12,7
Pondasi Atas (Base Course) 22,5 57,15
Pondasi Bawah (Subbase Course) 19 48,26
TOTAL 46,5 118,11

- Lapisan Permukaan / Surface Course = 12,7 cm

Lapisan Pondasi Atas / Base Course = 57,15 cm

Lapisan Pondasi Bawah / Base Course = 48,26

Gambar 4.5 Susunan lapis tebal perkerasan rencana
Oleh PT. Angkasa Pura I, dengan menggunakan software FAARFIELD
data perencanaan yang sama namun menggunakan pesawat rencana yang berbeda
yaitu Boeing 777, pperhitungan tebal perkerasan runway didapatkan tebal total
perkerasan lentur landasan pacu (runway) sebesar 36,22 inch (92 cm), tebal rencana
surface course 6,69 inch (17 cm) , base course 15,75 inch ( 40 cm), dan subbase

course 5,91 inch (15 cm), yang dapat dilihat pada gambar 4.6.
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Gambar 4.6 Susunan lapis tebal perkerasan eksisting Bandara Y1A
(PT. Angkasa Pura I, 2018)
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4.2 Evaluasi Kekuatan Tebal Perkerasan Lentur (Flexible Pavemenet)
dengan Software COMFAA

a. Membuka software COMFAA

@ COMFAA 3.0, August 14, 2014 - C\Users\Asus\AppData‘Local\Temp\RarSEXa0.640\COMFAAaircraft.Ext - X
X =854in Y = 56.8 in Edit Wheels
| Aircraft Group B-747 ICAO Rigi
( gid Add R
Generic Main Gear Footprint nemove
Airbus

Boeing
McDonnell Douglas Select Move
Other Commercial
General Aviation Library Functions
Militar Load E s £
oad Ext ave Ext
File File
B-747 ICAD R Add Remove
C-141A ICAD Flexible Aircraft Aircraft
SWL 100 ACN

Miscellaneous Functions

Details Ezit

Options
[ Batch [~ PCA Thick
[~ Metic | PCA MGW

Gross Weight (Ibs) 777.996 Computational Hode
% GW on Main Gears 94.40
No. Main Gears 4 PCN Flexible PCN ngld MORE >>>
\i{haels on Main l;ieal 4 Batch Batch
Tire Pressure [psi) 1987
Alpha Used 0.000
Pass/Tralfic Cycle (P/TC) |1.00 SG CBR | Flext in ACH Flex k. Ibs/in"3 Rigt. in  ACM Rig
Annual Departures 458
= = Flex 20pr Covs. P/C = 1.83|5.000

Critical Aircraft Rig 20y Covs, PJC = 3.67| 2,500
Rigid Cutoff (times is) | 5.00 0.00 0.0
Concrete Flex. St [psi) | 650.0 | Evaluation Thickness = [0 | Stress = |

Gambar 4.7 Tampilan awal software COMFAA
b.  Memilih grup pesawat pada “Aircraft Group” berdasarkan data lalu lintas

@ COMFAA 3.0, August 14, 2014 - C\Users\Asus\AppData'l ocal\Temp'\RarSEXa0.640\COMFAAaircraft.Ext - X
X=0854in ¥ =56.8in Edit Wheels
| Aircraft Group B-747 ICAO Rigi
L gid Add it
Generic Main Gear Footprint Q —omove
Airbus

Boeing
McDonnell Douglas Select Move

Other Commercial
General Aviation Library Functions

Militar
o e

B-747 ICAD R Add Remove
C-141A ICAD Flexible Amrcraft Aircraft
SWL 100 ACN

Dpen aft Window

Miscellaneous Functions

Details Exit

Help About

Options
[~ Batch |~ PCA Thick
[ Metiic [ PCA MGW

Gross Weight [Ibs] 777.996 Computational Mode
% GW on Main Gears 94 .40
Mo Main Gears 4 PCH Flexible PCN Rigid MORE >>>
Wheels on Main Gear 4 Batch Batch
Tire Pressure [psi] 198.7
Alpha Used 0.000
Pass/Tralfic Cycle (P/TC) |1.00 SG CBR | Flext in ACH Flex k. Ibs/in*3 Rigt, in  ACH Rig
Annual Departures 458
_ - Flex 20yr Covs. P/C = 1.83| 5,000

Criticallfiiciaft Rig 20y Covs, P/C = 3.67| 2.500
Rigid Cutoff (times rrs) 5.00 0.00 0.0
Conciete Flex. St. [psi) | 650.0 | Evaluation Thickness = [0 [Stress =

Gambar 4.8 Memilih “Aircraft Group”
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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 =-254in

Y =53.4in Edit Wheels

[ Aircralt Group

Generic

Boeing

McDonnell Douglas
Other Commercial
General Aviation

Library Aircraft
\AsooBz2se |y

]
-B2 STD

Military . .
‘ Eztemnal Library

A300-B2 5B
Main Gear Footprint

Add Remove
Select Move

Library Functions

Load Ext Save Ext
File File
Remove
Aircraft

A

A300-B4 5TD
A300-B4 LB
A300-600 STD
A300-600 LB
A310-200
A310-300
A318-100 std
A318-100 opt
A319-100 std

Adding an Airer;

Enter a name for the aircraft

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

aft X

OK |
Cancel

Open raft Window
Miscell. Functi
Details Exit

A313-100 opt
A320-100

A300-82 SB|

A320-200 Twin std
A320 Twin opt
A-320 Bogie
A321-100 std
A321-100 opt

Dptions
[~ Batch [ PCA Thick

A321-200 std

A321-200 opt

A330-200 std

A330-200 opt

A3J30-200 236.9t
A330-200 238 9t
A330-200FR 233 9t
A330-200FP 227.9t
A3J30-300 std

A330-300 opt v

Critical Aircrart

Gross Weight (lbs)

% GW on Main Gears

No_ Main Gears

Wheels on Main Gear

Tire Pressuie [psi)

Alpha Used

Pass/Tralffic Cycle [P/TC)
Annual Departures

Flex 20pr Covs, P/C = 1.79
Rig 20yr Covs. P/C =3.59
Rigid Cutoff [times rrs)
Concrete Flex. Str. [psi)

Gambar 4.9 Aircraft Input

315.041 Computational Mode
94.00 -
2 PCN Flexible ‘

[~ Metric [~ PCA MGW
4 Batch
1856

MORE >>>
0.000

1.00 SG CBR  Flext in ACN Flex k, Ibs/in®3 Rigt, in  ACN Rig
1.200

13.372

6.686

5.00 0.00 0.0

650.0 | Evaluation Thickness = [0

PCN Rigid
Batch

|Stress =

Data / Memilih jenis pesawat rencana

McDonnell Douglas
Other Commercial
General Aviation

Militar

A ft
A380 [WLG) 562t
B747-400ER
B747-400
B777-300 ER
A350-300 Preliminary
B787-9 [Preliminary]
A330-300 std

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

@ COMFAA 3.0, August 14, 2014 - .. STER T\@ Final Project (TAJ\FIX TA\comfaa pen\aircraft traffic VIA.Ext — X
X=111.2in Y=987in Edit Wheels
[ Aircraft Group A380 (BLG) 562t
. . - Add i
Generic Main Gear Foolprint — M
Airbus
Boeing Select Move

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

Miscellaneous Functions

Q= O

Details Exit

. Help About

Options
[~ Bateh [~ PCA Thick

4

Gross Weight [Ibs)

1.238.998 Computational Mode

% GW on Main Gears

MHo. Main Gears

2 PCN Flexible PCN Rigid

Wheels on Main Gear

& Batch Batch

Tire Pressure [psi)

[ Metric [ PCAMGW
57.08
217.6 ‘

Alpha Used

MORE >>>
0.000

Pass/Tralfic Cycle [P/TC]

1.00 SG CBR | Flext in ACHN Flex k. Ibs/in"3 Rigt in  ACN Rig

Annual Departures

52

Flex 20yr Covs. P/C = 1.42)

733

Rig 20w Covs. P/C = 4.24

245

Critical Aircraft
—

Rigid Cutoff [times rrs]

5.00 0.00 0.0

Concrete Flex. Str. [psi]

650.0 | Evaluation Thickness = [0 | Stress =

Gambar 4.10 Tampilan setelah memeilih semua jenis pesawat rencana



37

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 - . STER \@ Final Project (TA)\FIX TA\comfaa pen\aircraft traffic VIA.Exd - X
X =111.2in ¥ =98.7 in Editwheels
Aircraft Group A380 (BLG) 5621
e 3 N Add il
Generic Main Gear Footprint e
Airbus

Other Commercial
General Aviation . Library Functions

Militar
Load Ext [ Save Ext
File File

ary Aircraft
A

380 [BLG] 562t Add Remove
A380 [WLG]) 562t Aircraft Aircraft

Boeing
McDonnell Douglas . I Select Move

B747-400ER QE
B747-400 - -
B777-300 ER Open Aicraft Window
A350-900 P i - |
B787-9 [Plell m‘a“l;;y - Miscellaneous Functions
A330-300 std Details Exit
B737-900 ER
B737-800
A320-100 ‘ . Help About
A321-200 std

. Options

[~ Batch [ PCA Thick
[~ Metric [ PCAMGW

Gross Weight [Ibs) 1.238.998 | G ional 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) 217.6
Alpha Used 0.000
Pass/Tralfic Cycle [P/TC) |1.00 SG CBR | Flext in ACM Flex k. Ibs/in"3 Rigt in ACN Rig
Annual Departures 52
= Flex 20pr Covs, P/C = 1.42/733
[m Rig 2y Covs, P/C = 424245
Rigid Cutoff [times ms] 5.00 0.00 0.0
Concrete Flex Str_[psi) | 650.0 |Evaluation Thickness = [0 | Stress = |

Gambar 4.11 Memilih “Open Aircraft Window”

i@ COMFAA 4 20 A — X
4
4 Aircraft Group = - o X
1 | Generic
Airbus
¢ |Boeing Aircraft Gioss Percent Tire Annual | Mo.of Tires | Mumber
i McDonnell Douglas Mo. Mame Weight [be] | GW on Gears| Press. [psil | Departures | on Gear of Gears
glher Commercial 1 MR et 123man G 175 3 2
eneral Aviation & )
Militar 2 |Changing Annual Departures X 52 4 2
External Librar: 3 2 4 4
Library Aircraft 4 | The default value for annual departures is 1,200 22 4 4
A380 [BLG) 562t k] P . 400 & 2
A380 [WLG) 562t = Enter a new value in the range: e | 7 4 5
B747-400ER 7 | 101,000,000 M 4 2
B747-400 B 118 4 2
B777-300 ER — i i
£350-900 Prefiminary 3 Click Cancel at any time to retain the old value, 5567 2 2
B787-9 [Preliminary) 0] ;2 6019 2 ]
A330-300 <td il 7.409 2 2
D 00 ER T2 [A320100 150,796 94.00 2001 10.047 2 2
B73v-800 13 | A321-200 sid 197,083 35.00 FIRE 10 2 2
A320-100

A321-200 std

-~ Position to Ingert Aircraft Append an External
o ’7(-' Stat ¢ End ¢ Before After Copy Paste File to the List
Open an External Add the Selected Remove [Cut) the 3
File Aircraft Selected Aircraft Cleaihcll it
Critical Arcraft i
: miug:[:;g E:tp;;c:l Return and Discard Save the List as a
File the List New External File
1

Gambar 4.12 Memasukkan nilai annual departure
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ft Group
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Airbus
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9 |D-200 200,000 95.00 2000 5567 2 2
10 |BF37-000ER 188,200 94.58 2200 E.014 2 2
11 |BF37-R00 174,700 9356 205.0 7409 2 2
12 (4320100 150,796 94.00 2001 10,047 2 2
13 [ 197,093 95.00 2118 2 2

Append an External
File to the List

Open an External
File

Add the Selected
Aircraft

Remove [Cut] the
Selected Awrcraft

Clear the List

Return and Replace
the Current External
File

Save the List as a

Return and Discard
i Mew External File

the List

Gambar 4.13 Tampilan setelah nilai annual departure dimasukkan

e.

penyimpanan dan nama yang diinginkan

Menyimpan file dengan memilih “Save Ext File” lalu pilih lokasi

Critical Ai
B747-400ER

Annual Departures

1.200

Flex 20yr Covs, P/C = 1.83]13.121

Rig 20yr Covs. P/C = 3.66|6.560

Rigid Cutoff [times ms)

5.00 6.00

Concrete Flex. Str. [psi)

@ savess > - X
O it Wheels
T - > ThisPC » TUGAS (E) w || | Search TUGAS (E) o
Add Remove
Organize ~ MNew folder = e
B 3D Objects A Name Date modified Type o Hove
I Desktop [] ACH PCN melati.Ext 2/7/2019 AM EXT File ‘IIBW LT
Documents [7] PCr A320-100.Ext 12/10/2019 1219 PM EXTFile L“‘;‘i’IBE“‘ |
& Downloads [] PCI B747-400 ER.Ext 12/10/2019 12:43 PM EXT File
. Add Remove
J’! Music Aircraft Aircraft
Picty
=] Pictures Dpen Aircraft Window
B videos
£, Windows (C) ':cellanenu: Functions
. DATA(D) Details Exit
= TUGAS (E) Help About
& i
I:u ions
File name: ~ | 5
Batch [~ PCA Thick
5 : | ext il
ave as type: | extfiles Y} Metic T Pea MW
| — 4
A Hide Folders Lo I
igid MORE »>>
Wheels on Main Gear 4 | | | Batch r Batch
Tire Pressure [psi] 230.0
Alpha Used 0.000
Pass/Traffic Cycle [P/TC) |1.00 56 CBR Flext in ACN Flex k. lbs/in"3 Rigt in | ACN Rig

0.0

650.0 | Evaluation Thickness = [50.00

[Stress = |

Gambar 4.14 Menyimpan file dengan format ext.
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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 - . .STER T\@ Final Project (TAJ\FIX TA\comfaa pen\aircraft traffic VIAExt — x>

X=-271in ¥ =51.2in Edit Wheels

| Aircraft Group

McDonnell Douglas
Other Commercial
General Aviation
Militars
External Libran

A38B0 [BLG) 562t
A3B0 [(WLG) 562t
B747-400ER
B747-400

B777-300 ER
A350-300 Preliminary
B787-9 [Preliminary]
A330-300 std

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

Library Aircraft

B747-400ER
Main Gear Footprint (s Hanns
Select Move

Library Functions

Load Ext Save Eat
File File
Add Remove

Aircraft Aircraft

Open Aircraft Window

Miscellaneous Functions

Details Exit
Help About
Options

[ Batch [~ PCA Thick
[~ Metric [ PCAMGW

Gross Weight [lbs) 913.000 Computational Mode
% GW on Main Gears 93.60
No. Main Gears 4 PCN Flexible PCN Rigid MORE >>>
Wheels on Main Gear 4 Batch Batch
Tire Pressure [psi) 230.0
Alpha Used 0.000
Pass/Traffic Cycle [P/TC] |1.00 SG CBR  Flext. in ACN Flex k. Ibs/in*3 Rigt.in | ACN Rig
_Annual Departures {22
= = Flex 20yr Covs, P/C = 1.83| 211

[ Critical Aircraft Rig 20y Covs, PJC = 3.66/120

B747-400ER Rigid Cutoff (times ns) | 5.00 6.00 0.0
Concrete Flex. St [psi]l | 650.0

| Evaluation Thickness = [|46.50 |Stress =

Gambar 4.15 Memilih pesawat kritis

Memasukkan nilai CBR tanah dasar dengan mengeklik CBR, masukkan
nilai CBR tanah dasar kemudian klik OK

<]

X =-25.3in Y =26.7in Edit Wheels

o Aircraft Group
Generic
Airbus
Boeing
McDonnell Douglas
Other Commercial
General Aviation
Militars
E xternal Librar:

Library Aircraft
A380 [BLEG) 562t
A3JB0 [(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
B747-400ER

B747-100ER
Add R
Main Gear Footprint Q ﬂ
Select Move

Library Functions

Load Ext Save Ext
File File
Add Remove
Aircraft Aircraft
I . -
Dpen Aircraft Window

Miscellaneous Functions

Changing CBR X

Enter a hew value of CER in the range:

1.00 ko 80.00, Cancel Help About

Click Cancel at any time to retain the old value.

Details Exit

DOptions
5 [~ Batch | PCA Thick
[ Mewic | PCAMGW

Gross Weight [Ibs) 913.000 Computational Mode
% GW on Main Gears 93.60
Mo_Main Gears 4 PCN Flexible PCHN Rigid MORE 33>
\k:heels on Main I_iear 4 Batch Batch
Tire Pressure [psi) 230.0
Alpha Used 0.000 I
Pass/Tralfic Cycle [P/TC) |1.00 1 Flex t in ACN Flex k. Ibs/in”3 Rigt. in  ACN Rig
Annual Departures 22
Flex 20pr Covs, P/C = 1.83[ 241
Rig 20y Covs. P/C = 366|120
Rigid Cutoff [times nrs] | 5.00 0.00 0.0
Concrete Flex. Str. [psi) 650.0

| Evaluation Thickness = [0 | Stress =

Gambar 4.16 Memasukkan nilai CBR
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Memasukkan hasil perhitungan tebal perkerasan lentur metode FAA

dalam satuan in pada “Evaluation Thickness” lalu klik OK.

@
i X = 36.4 in Y = 68.6in Edit Wheels

Aircraft Group B747-100ER
Main Gear Footprint

ing
McDonnell Douglas Select Move
Other Commercial
General Aviation Library Funclions
Militar;
External Librar, Load Ext Save Ext
File File

Add Remove

Library Aircraft
A380 (BLG) 562t Add Remove
A380 [WLG) 562t Aircraft Aircraft
B747-400ER A

B747-400 Q
B777-300 ER Open Aircraft Window
A350-900 Prelimi
B787-9 lPlBE:llliﬂ::';;y Miscellaneous Functions

AZ30-300 std Changing Evaluation Thickness X
D-200
g;g;:ggg ER EREE] Enter a value for evalustion thickness in the range

A320-100

A321-200 std 010 b 260.00 in. Cancel

Click Cancel at any time to retain the old value

ick
[48.50 N
Gross Weight [Ibs) 913.000 Computational Mode =
% GW on Main Gears 93.60
No. Main Gears 4 PCHN Flexible PCN Rigid MORE >>>
Wheels on Main Gear 4 Batch Batch
Tire Pressure [psi] 230.0
Alpha Used 0.000
Pass/Traffic Cycle (P/TC) |1.00 SG CBR | Flext in ACH Flex k. Ibs/in*3 Rigt in ACH Rig
Annual Departures 22
_ - Flex 20w Covs. P/C = 1.83| 241
Cribic A Aiicraft Rig 20yr Cavs, P/C = 3.66/120

B747-400ER Rigid Cutolf [times ws] | 5.00 | 6.00 ojo

Concrete Flex. Str. [psi]  |650.0 TEvaluation Thickness = |0 |Stress = |
Gambar 4.17 Memasukkan nilai tebal perkerasan
- “ - t2) 1
Memilih mode “PCN Flexible Batch” untuk running

@ COMFAA 3.0, August 14, 2014 - ..STER T\@ Final Project (TAJ\FIX TA\comfaa penlaircraft traffic YIA.Bxt — X

X =36.4in Y = 68.6 in Edit Wheels
Aircralt Group B747-400ER
Ei?::;it Main Gear Footprint & I

Boeing

McDonnell Douglas Select Move

Other Commercial

General Aviation Library Functions

Militar

External Librar, LD:li‘LExl Sa;ﬁeﬁ(t
Library Aircraft

A380 [BLG) 562t Add Remove
A380 [WLG) 562t Aircraft Aircraft
B747-A00ER
B747-400 q i
B777-300 ER Open Aircraft Window
A350-900 Preliminary

B787-9 [Preliminary] Miscellaneous Functions
A330-300 std

Details Exit

D-200
B737-900 ER
B737-800 T[]

A320-100 Help About
A321-200 std

Dptions

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

Gross Weight [Ibs) 913.000 i oder
% GW on Main Gears 93.60
No. Main Gears 1 PCN Flexible PCN Rigid MORE >>>
‘Wheels on Main Gear 4 Batctr Batch
Tire Pressure (psi) 230.0
Alpha Used 0.000
Pass/Traffic Cycle [P/TC) |1.00 SG CBR  Flext in ACN Flex k. Ibs/in*3 Rigt. in  ACN Rig
Annual Departures 22
— _ Flex 20y Covs. P/C = 1.83| 241
Critical Aircraft Rig 20yt Covs, PJC = 3.66] 120
B747-400ER Rigid Cutoff [times ns) 5.00 6.00 0.0

Concrete Flex. St [psi) | 650.0 [Evaluation Thickness = [46.50 |Stiess = |

Gambar 4.18 Proses Running PCN perkerasan lentur
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Memilih “Detail” untuk melihat hasil running, yaitu data ACN dan PCN

pada setiap pesawat
@ COMFAA 3.0, August 14, 2014 - . .STER T\@ Final Project (TAJ\FIX TA\comfaa pcnlaircraft traffic YIA.Ext = *
X =36.4in Y = 68.6 in Edit Wheels

| 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

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

Critical Aircraft
B747-400ER

B747-400ER
Main Gear Footprint

Add Bemove

Select Move

Library Functions

Load Ext Save Ext
File File
Add Remove

Aireraft Aircraft

Dpen Aircraft Window

issellaneaus Functions
Bt
Help About

Gross Weight [Ibs])

% GW on Main Gears

No_Main Gears

Wheels on Main Gear

Tire Pressure [psi)

Dptions
[~ Bateh [ PCA Thick
" Metic [ PCA MGW
913.000 Computational Mode
93.60
F PCN Flexible PCN Rigid iE oom
4 Batch Batch
230.0
0.000

Alpha Used

Annual Departures

Pass/Tralffic Cycle [P/TC)

1.00 SG CBR | Flext in ACN Flex k. Ibs/in"3 Rigt. in | ACN Rig

Flex 20y1 Covs. P/C = 1.83

241

Rig 20yr Covs. P/C = 3.66

120

Rigid Cutoff [times ris]

5.00 6.00 0.0

Concrete Flex. Str. [psi]

650.0

Evaluation Thickness = [46.50 Shess =
T

BCN Valu

i

. RAircrait Name

A380 (BLE) 562t
L3B0 (WLG) 58t
B747-400ER
B747-400

B777-300 ER

A350-300 Preliminary
B787-9 (Preliminary)
A330-300 std

D-200
B737-300
B737-800
A320-100
A3Z1-200

ER

std

Gambar 4.19

g3

Critical
reraft Total
Equiv. Covs.

1,781,324
37,208
23,237
71,171

7,605
8,340
4,345

78, 683
779, 612
3,853,647
»5,000,000
>5,000,000
1,608,097

Membuka hasil running

Thickness Maximum ACN Thick at
for Total Lllowable Max. Rllowable

Equiv. Covs. Gross Weight — Gross Weight
45.30 1,279,720 40.4¢ 0.
4z 27 1,358,723 43.51 0.
4z . 1% 1,040,782 44 3¢ 0.
47 .54 974,579 4z.07 0.
47 4% B&3,138 47.12 0.
41.57 727,381 4g_ 82 0.
40.1% 6Rd, 384 45330 0.
4z .53 5q4, 482 41 3¢ 0.
43.53 4 878 37.9¢ 0.
44.07 20%,855 3g.11 0.
44 82 18%,384 33.80 0.
4g.13 152 ,5923 25.17 0.
43.75 215,087 3&.90 0.
Total CDF = 0.

Gambar 4.20 Result PCN Value
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Hesults Takle 3. Flexikle &CN at Indicated Gross Weight and S5trength
No. Rircraft Mame Gross % GW on Tire ACH BCN on
Weight Main Fear Pressure Thick cig)
1 2380 (BLG) 562t 1,Z38,558 57.08 217 .8 39_4& 75.1
2 A3B0 (WLG) 5eit 1,238,958 38.05 Z17.8 39_55 75.5
3 B747-400ER 813,000 93_80 230.0 40_1& 77.8
4 BT747-400 877,000 93_32 200.0 3B.81 TEZ. .8
5 B777-300 ER 777,000 9Z.44 2Z1.0 43.03 Ba._3
& B350-300 Preliminary 8ZZ,358 93 .88 240.8 41_85 B4.4
7 B787-% (Preliminary) 555,000 93.55 224.0 4Z 5B B7.5
8 RBR330-300 std 505,047 95_.74 205.9 38_.80 TZ. 8
5 D-Z00 200,000 95_00 200.0 35.3% a0.4
10 B737-5300 ER lgg, 200 94 _58 2Z0.0 34.0% 5.0
11 B737-800 174,700 93 _.5& 205.0 3Z.30 50.3
12 »320-100 150,756 94._00 200.1 ZB_52 40.3
13 RB321-200 std 197,093 95.00 211.8 34_56 57.6

Gambar 4.21 Result ACN Value

Berdasarkan analisa kekuatan tebal perkerasan dengan software COMFAA
dengan jenis pesawat kritis B747-400ER dan menggunakan tebal perkerasan
sebeasar 40,6 inch sesuai dengan hasil perhitungan menggunakan metode FAA dan
nilai CBR tanah dasar sebesar 6. Pada Tabel 4.6 didapatkan seluruh nilai ACN
pesawat rencana lebih kecil dari PCN pesawat rencana sudah sesuai dengan syarat
sehingga aman dan tebal perkerasan dapat digunakan dilapangan. Pada pesawat
B747-400ER/B747-400 Belly nilai ACN sebesar 77,8 < nilai PCN sebesar 94,9
(OK, sudah aman).

Tabel 4.6 Hasil evaluasi kekuatan tebal perkerasan lentur ACN-PCN

Tebal Perkerasan Berdasarkan Pesawat

. B747-400 ER
Jenis Pesawat
ACN PCN
(F/LIM) (F/LIM/U)

A380 Belly 75.1 78.9
A380 75.5 91.3
B747-400 ER 77.8 94.9
B747-400 72.6 85.3
B777-300 89.3 107.0
A350-900 84.4 105.7
B787-9 (Premilinary) 87.5 117.3
A330-300 std 72.6 84.5
D-200 60.4 69.5
B737-900 ER 56.0 62.9
B737-800 50.3 54.6
A320-100 40.3 41.0

A321-200 std 57.6 65.6




