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Tugas akhir ini membahas tentang stabilitas barge pada saat launching jacket dan 
stress distribution yang dialami rocker arm akibat pergerakan jacket dan barge. 
Launching merupak:an salah satu cara instalasi struktur jacket yang beratnya melebihi 
kapasitas angkat dari crane barge. Cargo barge di-bal/ast atau di-trim sampai posisi 
kemiringan tertentu dan pengikat (sea-fastening) dipotong, sehingga Jacket meluncur 
dari barge ke air dengan sendirinya akibat pengaruh gaya gravitasi. Selanjutnya struktur 
jacket terapung dengan sendirinya karena bouyancy-nya sendiri atau dengan flotation 
tank sementara. Barge yang digunak:an adalah barge S45 milik PT. SAIPEM Indonesia, 
dengan dimensi 180 x 42 x11.5 dan berat total 15700 tons. Dan Jacket yang di
launching adalah The LD22-1 CEP jacket yang mempunyai delapan kaki dan 12 skirt 
piles. Estimasi beratjacket adalah 4259.3 metric ton. Kecepatan ma.ksimumjacket pada 
waktu peluncuran adalah 6,16 m/s. Dan bottom clearence yang dialarni jacket adalah 
52,4 m dengan dalam perairan 93,5 m, sehingga dapat di ambil kesimpulan bahwa 
jacket masih aman setelah berosilasi bebas. Kendala yang diperhatikan adalah kondisi 
lingkungan, yaitu angin dan gelombang. Untuk tinggi gelombang 0,5 meter dan 
kecepatan angin 50 knot pada simulasi launching 80 detik ( dimana pada saat jacket 
mengalami tipping), mak:a di dapatkan harga righting lever GZ sebesar 3,89 meter, hal 
ini menunjukkan bahwa barge masih dalam keadaan stabil selama launching jacket 
.Gaya pada rocker arm pada saat jacket mengalami tipping yaitu adalah sebesar 2090 
m-ton untuk rocker arm pada sisi portside dan 2142 m-ton untuk rocker arm pada sisi 
starboard. Total gaya yang di terima rocker arm adalah 99% dari kesuluruhan berat 
jacket. 

Kata kunci : launching Jacket, stabilitas, righting lever GZ, strees distribution, rocker 
arm. 
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This final task is concerning about stability of barge while launching jacket and 
concerning stress distribution on rocker arm that effected by motion of jacket and 
barge. Launching is one of many several ways installing j acket which jacket 's weight 
exceed the capacities lift from crane barge. Cargo barge is ballasted until inclination 
position shall selected and sea-fastening being cut, so that Jacket glide from barge to 
water by itself effect of influence gravitation. Then jacket is floating by its bouyancy or 
flotation tank. Barge the used is barge S45, property of PT. SAIP EM INDONESIA, with 
dimension of 180 x 42 xll.5 and heavily totalize 15700 tons. And the jacket is LD22-l 
CEP jacket which has eight legs and twelve skirt piles. It is to be installed in 93.5 
meters of water in South China Sea. The estimated jacket weight is 4259.3 metric 
tonnes. Modeling and loading simulation was performed using MOSES software. 
Maximum speed jacket when launching is 6, 16 m/s. And bottom clearance of jacket is 
52,4 with in water deep of 93,5 m, so that can in taking conclusion that jacket is safe 
after free osilated. Constraint the paid attention is environmental condition, that is 
wave and wind. 0,5 m wave height and 50 knot wind velocity for launching simulation 
80 seconds, (where jacket tips), hence in getting the righting lever (GZ) equal to 3,89 
m, this matter indicate that barge still in a state of stabilizing during launching jacket. 
The maximum rocker arm reactions occur when the jacket tips. Each rocker beam takes 
about 2090 metric tonnes of load for portside and 2142 metric tonnes of load for 
starboard. The total reaction for both port and starboard is about 4232 metric tones or 
99% ofjacket weight. 

Keywords : launching Jacket, stabi/ty, righting lever , strees distribution, rocker arm. 
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1.1 Latar Belakang Masalah 

BABI 

PENDAHULUAN 

Dengan semakin terbatasnya cadangan minyak dan gas bumi di daratan, maka 

eksploitasi minyak dan gas bumi pada saat ini telah menghasilkan perkembangan 

pada proyek pengeboran minyak dan gas lepas pantai (offthore drilling). Dengan 

semakin berkembangnya dan majunya teknologi yang ada maka peralatan yang 

berkaitan dengan offthore pun akan semakin canggih dan semakin modem. 

Jacket merupakan salah satu struktur [lXed atau anjungan terpancang yang biasa 

digunakan untuk proyek pengeboran minyak dan gas untuk perairan dangkal yang 

mempunyai kedalaman tidak lebih dari 200 meter. 

Platform structures telah banyak digunakan untuk berbagai proyek offthore seperti 

pengeboran, pemrosesan hidrokabon dan support operasi offthore. Tipe struktur 

jacket sesuai untuk perairan dangkal, hal ini dikarenakan kestabilan jacket karena 

terpancang ke dasar laut dan beban dinamis ( angin, gelombang dan arus ) yang 

relatif tidak besar pada perairan yang dangkal . Ukuran jacket tergantung dari 

ukuran dek yang akan dioperasikan di atas struktur jacket, dimensi dari pondasi, dan 

beban lingkungan. Untuk mendapatkan hasil yang maksimal, beberapa analisa 

penting seperti analisa in-place, analisa fatigue, analisa dynamic, analisa load-out, 

analisa transportation, analisa lifting dan analisa launching harus dilakukan. 

Karena dimensi jacket yang besar, teknik launching digunakan untuk meng-insta/1 

jacket pada lokasi yang telah ditentukan. Analisa launching harus 

mempertimbangkan beberapa parameter yang berpengaruh, seperti kondisi laut, 

spesifikasi cargo barge, ballast, trim angle, stabilitas barge, stabilitas jacket, dan 

lain-lain. 

Karena launching merupakan suatu proses yang penting dan komplek, maka 

perhitungan akan aspek-aspek diatas harus benar-benar dilakukan. Hasil dari 

perhitungan parameter diatas disajikan dalam numerical modelling. 

Kombinasi stabilitas dinamis barge/jacket merupakan hal yang patut diperhatikan 

saat launching disamping factor-faktor yang lain, karena Stabilitas barge sangat 

mempengaruhi kelancaran proses launching. 

1 



1.2 Perumusan Masalah 

Permasalahan dari tugas akhir ini adalah : 

1. Bagaimana pengaruh perbedaan ketinggian gelombang dan kecepatan angin 

terhadap Stabilitas sistem barge dan jacket pada saat launching . 

2. Bagaimana pergerakan, perubahan kecepatan dan bottom cleareance yang 

dialami barge dan jacket selama proses launching. 

3. Bagaimana Dinamics strees distribution yang dialami rocker arm akibat 

pergerakanjacket pada waktu launching 

1.3 Tujuan Penelitian 

Dari perumusan masalah diatas, dapat diambil tujuan yang ingin dicapai dalam tugas 

akhir ini adalah : 

1. Mengetahui pengaruh perbedaan ketinggian gelombang dan kecepatan angin 

terhadap Stabilitas sistem barge pada saat launching . 

2. Mengetahui pergerakan, kecepatan dan bottom cleareance yang dialami barge 

dan jacket pada waktu launching . 

3. Mengetahui stress distribution yang dialami rocker arm akibat pergerakanjacket 

pada waktu launching 

1.4 Manfaat Penelitian 

Sebagai bahan kajian dan suatu acuan terhadap proses instalasi jacket menggunakan 

cara launching dengan mempertimbangkan tinggi gelombang dan kecepatan angin 

yang terjadi. Dan juga untuk mengetahui bottom clearance, motion, dan perubahan 

kecepatan barge dan jacket selama proses launching dilakukan. Dan juga untuk 

mengetahui stress distribution yang dialami rocker arm akibat pergerakan dinamis 

jacket dan barge. 

1.5 Ruang Lingkup Penelitian 

2 

Pembatasan masalah dilakukan untuk menghindari pembahasan yang melebar 

sehingga dilakukan asumsi sebagai berikut: 



1. Barge yang digunakan saat peluncuran adalah Launch barge S-45 dengan berat 

barge 15700 tons, panjang barge 180 m, Iebar barge 42 m, dan tinggi barge 

11.5 m. 

2. Jacket yang akan di-launching adalah The LD22-1 CEP jacket yang mempunyai 

delapan kaki dan 12 skirt piles. Estimasi beratjacket 4259.3 metric ton. 

3. Analisa tidak menyertakan analisa kekuatan untuk struktur skidway selama 

peluncuran. 

4. Analisa hanya menyertakan analisa gaya yang bekerja pada rocker arm. 

5. Kedalaman lokasi peluncuran adalah 93.5 meters. 

6. nalisa yang dilakukan dengan memperhitungkan 1 arab datang gelombang yaitu 

head seas ( 0 derajat ). 

7. Analisa stabilitas barge adalah arab rolling dan pithcing. 

8. Behan lingkungan yang bekerja hanya beban gelombang dan beban angin. 

9. Analisa dinamis yang dipakai adalah analisa time domain. 

1.6. Sistematika Penulisan 

Sistematikan penulisan yang dugunakan dalam penyusunan Tugas Akhir ini adalah 

sebagai berikut : 

Bah I Pendahuluan 

Bah ini menjelaskan tentang latar belakang penulisan, permasalahan yang dibahas 

dalam penulisan, tujuan yang ingin dicapai, manfaat, serta batasan masalah yang 

digunakan. 

Bah II Tinjuan Pustaka dan Landasan Teori 

Dalam penyelesaian laporan Tugas Akhir ini penulis melakukan tinjauan pustaka 

pada beberapa penelitian mengenai optimasi dan perancangan pipa bawah laut yang 

pemah dilakukan sebelumnya. 

Bah III Metodologi 

Pada bah ini menerangkan langkah-langkah pengerjaan yang dilakukan, diawali dari 

studi literatur, pengumpulan data, kemudian pemodelan. 
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Bah IV Hasil dan Pemhahasan 

Pada bagian ini akan menampilkan hasil yang telah didapat dari perhitungan yang 

dilak:uk:an, evaluasi dari penelitian sebelumnya, menvalidasi hasil serta memhahas 

hasil yang telah didapat. 

Bah V Kesimpulan dan Saran 

Bah ini berisi kesimpulan yang dapat ditarik dari keseluruhan hasil analisa dan 

pemhahasan. Pada bah ini juga berisikan saran sehagai tindak lanjut penelitian untuk 

permasalahan terkait. 



BABII 

TINJAUAN PUSTAKA DAN DASAR TEORI 

2.1. Pendahuluan 

Salah satu faktor penting dalam mendisain offshore jacket adalah metode instalasi. 

T ergantung dari metode instalasi, stress yang diterima member struktur jacket 

selama instalasi berubah-ubah yang diimplikasikan oleh dimensi dan spesifikasi 

member. Untuk instalasijacket yang besar, metode launching sering kali digunakan. 

Meskipun proses launching tidak membutuhkan waktu yang lama, 

pengoperasiannya menghasilkan kesuksesan atau kegagalan instalasi (Kim, et al 

,2001). 

Kegagalan instalasi dapat mengakibatkan; kerusakan pada local member, kerusakan 

pada barge, overtuning unit ( jacket dan barge terbalik dan tenggelam), dan 

mungkin juga kehilangan struktur (Gerwick, 1986). Analisa launching hams 

memperhatikan beberapa parameter seperti lingkungan, dimensi dan spesifikasi 

jacket, dimensi dan spesifikasi launching barge, dan stabilitas kombinasi barge dan 

jacket. Launching jacket biasa dilakukan pada kondisi laut calm water. 

2.2. Instalasi Jacket 

Proses instalasi jacket merupakan satu proses yang penting dalam pembangunan 

anjungan Jacket. Untuk instalasi jacket ada tiga cara yang bisa dipertimbangkan: 

Lifting ( diangkat ), launching (diluncurkan), dan self floating (Soegiono, 2004). 

Adapun penjelasannya yaitu: 

a. Lifting 

untuk Jacket yang relatif kecil biasanya bisa dibangun pada posisi tegak, kemudian 

jacket diangkat ke atas cargo barge dalam posisi tegak. Setelah sampai pada lokasi 

jacket diposisikan dengan menggunakan crane barge. 

Untuk Jacket yang tingginya sekitar 50-60 m, di fabrikasi dalam posisi rebah, 

diangkut diatas barge dalam posisi rebah, dan kemudian diangkat dengan crane 

barge dan dimasukkan ke dalam air sampai posisi duduk diatas seabed. 
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Gambar 2.1 Transportasi Jacket 

b. Self Floating 

Jacket yang sangat besar wmunnya dibangun dengan temporary floatation tanks 

sehingga setelah diluncurkan ke air langsung ditarik dengan kapal tunda ke lokasi. 

Extra wave loads perlu di pertimbangkan pada waktu instalasi denagn cara ini. 

c. Launching 

6 

Jacket yang ukurannya lebih besar dari crane barge biasanya di pasang dengan cara 

diluncurkan. Proses peluncuran Jacket dari cargo barge dengan mem-ba/last-ing 

cargo barge sampai kemiringan tertentu dimana Jacket dapat meluncur ke air. 

Setelah Jacket berada di air, jacket dapat mengapung dengan sendirinya karena 

bouyancy-nya atau dengan flotation tank sementara Untuk menegakkan dan 

memposisikanjacket di dasar laut digunakan crane barge. Adapun langkah-langkah 

dalam peluncuran (Kim, et al ,2001) yaitu: 

a 1 sf-sliding stage 

Jacket meluncur sepanjang skid beams karena beratnya sendiri. 

b. 2nd-rotating stage 



Jacket berotasi pada rocker arms pin ketika momen overtuning lebih besar dari 

up-righting momen 

c. 3rd-sliding and rotating stage 

Setelah berotasi pada rocker arm, Jacket berotasi dan meluncur secara 

bersamaan. 

d. 4th-clearing stage 

Jacket lepas sepenuhnya dari barge dan mengapung di perairan. 

2.3. Launching Jacket 

Launching adalah langkah terakhir pada analisa transportasi. Gambar dibawah 

merupakan proses dari peluncuran secara komplit dari tahap-pertahap. 

Gambar 2.2 Ilustrasi Launching Jacket 

• Proses pertama adalah proses ballasting kapal, sehingga kapal miring dengan 

sudut tertentu. Barge di-trim dengan sudut yang agak besar 2 sampai 4 

derajat dimana stuktur tidak meluncur karena beratnya sendiri. Hal ini 

dimaksudkan untuk mengamankan sudut tilting yang lebih besar selama 

mungkin sehingga jacket tidak tiba-tiba meluncur karena beratnya sendiri. 

Pada ilustrasi ini kita bisa melihat barge di-trim 4 derajat dan tilt beam 

tenggelam. Seafastenings diputus dan jacket meluncur dari barge menuju ke 

atr. 
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Gambar 2.3 Pre-launching Jacket 

• Dari proses pertama, selanjutnya jacket meluncur sepanjang skid-way untuk 

beberapa waktu sampaijacket mengalami "tipping". 

Gambar 2.4 sliding stage 

• Pada ilustrasi selanjutnya, jacket akan meninggalkan barge skidway dan tilt 

beams berotasi bersamaan denganjatuhnyajacket ke air. Setelah mengalami 

tipping, jacket berotasi dan meluncur sampai terpisah dari barge. 

Gambar 2.5 rotating stage 

• Jacket terlepas dari barge, berosilasi untuk beberapa detik dan ak:hirnya 

mengapung dengan stabilitasnya sendiri. 



Gambar 2.6 clearing stage 

Hal penting yang patut diperhatikan adalah daya apung jacket setelah lepas dari 

barge. Jika posisi akhir jacket sangat berbeda dari posisi seperti ilustrasi diatas, 

makajacket akan sangat tidak stabil. 

Untuk beberapa teknikal faktor yang lain selama launching beberapa hal terjadi., 

tetapi hal yang paling penting adalah perubahan gaya yang dialami barge akibat 

perubahan posisi jacket saat launching. Hal ini saat mempengaruhi stabilitas dari 

launching barge. Perubahan gaya yang dialami barge adalah sistem gaya yang 

bekerja pada jacket dipresentasikan sebagai dua gaya pada rocker pin dan dua gaya 

pada trailing edges pada launch legs. Pada permulaan, gaya pada trailing edge 

mempunyai harga dan semakin menurun, sebaliknya pada rocker pins mulai 

mempunyai harga dan semakin meningkat. Hal ini tentu dangat berpengaruh pada 

stabilitas kapal. 

2.4. Stabilitas Bangunan Apung Statis 

Pada saat air tenang bangunan apung seperti kapal memiliki titik berat dan gaya 

buoyancy (gaya apung) yang tetap dan tidak ada gerakan. Namun jika ada masa 

tambah yang terjadi akibat proses peluncuran (launching operation), maka terjadi 

perubahan titik berat dan ada gerakan barge yang ditimbulkan. Gaya hidrostatik dan 

momen dikarenakan lingkungan laut berinteraksi dengan kapal. Buoyancy volume 

tercelup adalah volume kapal yang terendam yang berada dibawah garis air. Volume 

terse but memiliki titik buoyancy. Titik berat (Center of Gravity, CoG) adalah titik 

berat kapal dalam keadaan statik (Joumee dan Massie, 2001). 
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2.4.1. Peramaan vertikal 

10 

gm 

Gambar 2.7 Definisi Titik Tengah dan Gaya (Journee and Massie, 2001). 

Jika struktur mengalami pergerakan heave negatif (tenggelam lebih dalam) maka 

akan ada peningkatan gaya apung sehingga mengakibatk:an kapal bergerak kembali 

keatas.untuk kembali ke titik kesetimbangan awal. Untuk menghitung gaya apung 

dan gravitasi digunakan prinsip Archimedes: 

{J[JV = gm .................................................................................................. (2. 1) 

dengan, p = masa jenis airlaut, 1025 k%3 

g = percepatan grafitasi, 9,81 'fs2 

V = volume tercelup, m3 

m = massa kapal , ton 

Jika ada tambahan massa diletakkan diatas kapal atau karena adanya jacket diatas 

barge, maka persamaan awalnya akan berubah. Kapal akan tenggelam lebih dalam 

dan bergerak roll atau biasa disebut heel sampai titik kesetimbangan baru tercapai. 

Persamaan vertikal yang barunya adalah : 

fJfJ.(v + ~ v) = g.(m + p) ....... ................................................. (2.2) 

dengan, ~ V = penambahan volume displasmen yang tercel up 

p = massa beban yang dipindahkan. 



Jika kapal tenggelam lebih dalam maka ada perubahan tinggi air (draft, 11 T) dengan 

asumsi tidak ada gerakan heel, yang didapat dari persamaan berikut: 

11 V = 11T.Awl = p atau 
p 

p 
11T = ...................................... (2.3) 

p.Awl 

dengan, AWL = luasan bidang garis air (area of water plane). 

2.4.2. Persamaan rotasional 

Jika momen heel yang bekerja pada kapal sebagaimana dalam Gambar 2.8 maka 

persamaan rotasionalnya adalah: 

M H = jJg'V.y = gm.y .............................................................. (2.4) 

Dari persamaan diatas jika panjag lengan y sama dengan nol; atau tidak ada momen 

ekstemalnya yang bekerja maka; 

M H = 0 hasil dalam y = 0 ................................................ (2.5) 

grn 
pgV 

Gambar 2.8 Heeling Moment (Joumee and Massie, 2001) 

Hal ini berarti bahwa jika kapal dalam keadaan diam maka titik berat G dan titik 

apung berada dalam satu garis. Jika tidak struktur akan mengalami gerakan rotasi 

heel (roll) atau trim (pitch). 
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2.4.3. Perpindahan massa dan volume 

Jika suatu beban dengan massa p dipindahkan ke kapal dengan jarak c, maka titik 

gravitasi awal G 0 akan beripndah secara parallel ke titik G1 , panjang 

perpindahannnya adalah: 

-- p.c 
GOG! =-................................................................. (2.6) 

m 

I' 

.. ..:,.-----
00 -----
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Gambar 2.9 Perpindahan Massa dan Titik Apung (Journee and Massie, 2001). 

Perpindahan titik apung B ke B; paralel dengan garis z0z1 titik tengah volume 

tercelup dan yang muncul garis permukaan air ketika kapal heeling karena adanya 

momen ekstemal. 

2.4.4. Moment Barge 
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Untuk contoh kasus digunakan barge kotak dengan panjang L, lebar B, dan draft T 

mengalami heeling dengan sudut heel (J • Bagian yang tercelup dan muncul 

permukaan air dibatasi oleh garis air. Karena adanya momen eksternal titik apung 

dan grafitasi berpindah sebagaimana dalam gambar dibawah. 



Gambar 2.10 Stabilitas Barge Kotak (Journee and Massie, 2001). 

Karena moment heeling bentuk garis air menjadi berubah, titik apung berpindah dari 

B ke B; paralel dengan garis z0z1 yang titik tengah volume tercelup. Titik M 

adalah titik metacenter perpotongan garis apung (pengembali) dengan garis vertikal 

saat diam dengan sudut heeling rp . Persamaan baru akan didapat ketika moment 

stabilitas kapal M s sama dengan momen horizontal M H • 

Ms = p g V GZ = p g V GM sin <I>= MH .............................. (2.7) 

Posisi awal titik metacenter dapat dihitung dengan mudah dalam keadaan khusus. 

Heeling ini menyebabkan perpindahan horizontal titik tengah buoyancy 

B0 B; = BM. tan¢. Momen pertama dengan garis vertical akibat heeling didapatkan 

sebagai berikut: 

= I 
BM =_I_ ...••••...•.•.•.••••.••..•.•....•....••••••••.•....•••••...•..•••• (2.8) 

v 

_!_.L. B3 
BM =""""12=----= 

L B T 12 T 
(barge) ............ .................................. (2.9) 

Lengan stabilitas GZ = GM.sinrp ditentukan oleh propertis hidrostatik bagian yang 

tenggelam dan titik berat barge. 

GM = KB + BM- KG ..................................................... (2.10) 
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- T 
KB =- ................................................................................. (2.11) 

2 

2.5. Gerakan barge 
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Menurut Joumee dan Massie (2001) ada tiga gerakan translasi terhadap titik berat 

kapal CoG atau G yaitu terhadap sumbu x, y, dan z: 

• Gerakan surge, jika kapal bergerak terhadap sumbu longitudinal x, nilai positif 

jika bergerak ke depan. 

• Gerakan sway, jika kapal bergerak terhadap sumbu lateral y, nilai positif jika 

bergerak kearah port side Gika menghadap ke depan berarti sisi kiri kapal). 

• Gerakan heave, jika kapal bergerak terhadap vertkal z, nilai positif jika bergerak 

keatas. 

Ada tiga gerakan rotasi: 

• Gerakan roll, jika kapal berputar terhadap sumbu x, nilai positif jika berputar 

searah jarum jam. 

• Gerakan pitch, jika kapal berputar terhadap sumbu y, nilai positif jika berputar 

searah jarum jam. 

• Gerakan yaw, jika kapal berputar terhadap sumbu z, nilai positif jika berputar 

searah jarum jam. 

Gambar 2.11 Definisi Gerakan Kapal Dengan Enam Arah Kebebasan (Joumee and 

Massie, 2001 ). 



2.6. Behan gelombang 

Penentuan Teori Gelombang 

Penentuan teori gelombang yang akan digunakan dapat dilakukan dengan 

menggunakan graflk validitas yang disebut "Region of Validity of Wave Theories " 

dengan menggunakan parameter-parameter gelombang yang ada seperti tinggi 

gelombang (H) , peri ode gel om bang (T), dan kedalaman air (d). Dengan pendekatan 

formulasi matematika, Mousseli ( 1981 ) memberikan rumusan sebagai berikut : 

H d 
-dan- (2.20) 
gT2 gT2 

Hasil dari formulasi matematika tersebut kemudian disesuaikan dengan graflk 

Daerah Aplikasi Teori Gelombang seperti terlihat pada gambar 2.14, sehingga dapat 

diketahui teori gelombang yang digunakan. 

T , .. ,. ,. hg.nQ 

9 0 1 
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Gambar 2.12. Graflk Region of Validity ( Mousseli , 1981) 
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Contoh penentuan properti gelombang dengan teori gelombang Stokes Orde 2 dan 

Orde 3. Panjang gelombang sebagai fungsi dari kedalaman untuk teori gel om bang 

Stokes Orde 2 diperoleh dari iterasi persamaan berik.ut : 

L = gT2 tanh 2nd 
2n L 

(2.21) 

Sedangkan untuk Stokes Orde 3 Hsu ( 1984 ) memberikan formula sebagai berikut : 

L = gT
2 

tanhkd{1+(27lll)
2

[14+4cosh
2

2kd]} 
2tt L 16sirth4 kd 

(2.22) 

Panjang gelombang dan tinggi gelombang mula-mula diperoleh dari persamaan 

berikut (Triatmodjo, 1999): 

(2.24) 

(2.25) 

Keterangan : 

L = Panjang gelombang pada kedalaman tertentu (m) 

Lo = Panjang gelombang awal (m) 

g = Percepatan gravitasi (m/dr) 

T = Periode gelombang (dt) 

D = Kedalaman perairan (m) 

H = Tinggi gelombang pada kedalaman tertentu (m) 

Ho = Tinggi gelombang awal (m) 

Ks = Koefisien shoaling I pendangkalan 

2. 7. Beban Angin 
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Behan angin merupak:an beban dinamis, tapi beberapa struktur ak:an meresponnya 

pada model statis yang paling mendekati. Dalam perancangan sebuah offshore 

structure pada umumnya, perhitungan beban angin disyaratkan untuk didasarkan 

pada besarnya kecepatan ekstrim dengan waktu pengulangan 50 atau 100 tahun. 

Semakin lama waktu yang digunakan untuk pengulangan, maka resiko kegagalan 

semakin besar. 



Perhitungan gaya yang ditimbulkan oleh angin sebagai berikut (API RP 2A WSD): 

F =(w /2g)(Vi C8 A .......................................... ................... (2.27) 

dimana: 

F = gayaangm 

w = densitas berat udara, (0.0023668 slugs/ff untuk standart P dan 1) 

V = kecepatan an gin ( ml sec) 

Cs = koefisien bentuk 

A = luas area (m2
) 

Sedangkan kecepatan angin dirumuskan sebagai berikut: 

vy = V10 ( ;
0

) • ............................................... (2.28) 

dim ana: 

V y = kecepatan angin 

V 1 o = kecepatan an gin pada ketinggian 1 0 m 

y = ketinggian dimana kecepatan angin dihitung 

x = faktor eksponen 

Bila informasi yang akurat tidak tersedia, maka harga eksponensial x sebesar 117 

dapat diambil sebagai pendekatan. Harga ini cukup sesuai untuk ketinggian sampai 

dengan sekitar 200 m. Untuk semua sudut dari pendekatan beban angin pada 

struktur, gaya pada permukaan datar diasumsikan sebagai gaya normal pada 

permukaan dan gaya pada tanki silinder vertikal, pipa, dan silinder lain diasumsikan 

searah dengan arah angin, sedangkan yang tidak vertikal dapat dihitung 

menggunakan formula yang diambil dari perhitungan arah angin berhubungan 

dengan gerak objek. 

2.8. Analisa Dinamis 

Tujuan dari rangkaian analisa dinamis penelitian ini pertama adalah untuk 

mendapatkan frekuensi natural struktur tanpa redaman dan kemudian mencari 

respon struktur terhadap pembebanan dinamis yang dalam hal ini menggunakan 

beban gelombang. 
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Menurut API RP 2T, analisa dinamis struktur lepas pantai terdapat 2 metode analisa 

domain, yaitu: 

!.Frequency domain analysis adalah simulasi kejadian pada saat tertentu dengan 

interval frekuensi yang telah ditentukan sebelumnya. Frekuensi domain juga dapat 

digunakan untuk memperkirakan respon gelombang acak termasuk gerakan platform 

dan percepatan, gaya tendon dan sudut. Keuntungannya adalah lebih menghemat 

waktu perhitungan dan juga input atau output lebih sering digunakan oleb 

perancang. Namun kekurangannya metode ini adalah semua persamaan non-linier 

harus diubah dalam bentuk linear. 

2.Time domain analysis adalah penyelesaian gerakan dinamis struktur berdasarkan 

fungsi waktu. Pendekatan yang dilakukan dalam metode ini menggunakan prosedur 

integrasi waktu dan akan menghasilkan respon time history berdasarkan waktu x(t). 

Metode time domain solution secara umum digunakan untuk tahap final detail 

desain dan untuk mengecek solusi frequency domain. Metode time domain biasanya 

digunakan untuk analisis kondisi ekstrim tetapi tidak digunakan untuk analisis 

fatigue atau analisis kondisi lebih moderat dimana analisis linierisasi bekerja lebih 

effisien. 

Sejak integrasi numerik langsung persamaan motion dilakukan, pengaruh-pengaruh 

fungsi-fungsi nonlinier gelombang relevan dan variabel-variabel motion diikutkan. 

Keuntungan dari metode time domain dibanding metode frequency domain adalah 

semua tipe non-linier (matrik sistem dan beban-beban ekstemal) dapat dimodelkan 

dengan lebih tepat. Ketidakuntungannya adalah memerlukan waktu menghitung 

yang lebih banyak, seperti periode simulasi memerlukan waktu panjang. Simulasi 

time domain dapat dikerjakan menurut beberapa skema integrasi. Untuk dapat 

mewakili kondisi sebenamya simulasi minimal dilakukan selama 3 jam. 

2.8.1 Analisa Dinamis Time Domain 
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Metode time domain biasanya digunakan untuk tahap final detail desain dan untuk 

mengecek solusi frequency domain. Metode time domain biasanya digunakan untuk 

kondisi ekstrim tetapi tidak digunakan untuk analisa fatigue atau analisa kondisi ... .. ' .. ; .. 



lebih moderat dimana analisa linierisasi bekerja lebih efisien. Keuntungan dari 

metode time domain dibanding metode frequency domain adalah semua tipe non

linear (matrik sistem dan beban-beban ekstemal) dapat dimodelkan dengan lebih 

tepat. Kerugiannya adalah diperlukan waktu yang lebih lama. Untuk dapat mewakili 

kondisi sebenamya, simulasi minimal dilakukan selama 3 jam (DNV-OS-301) 

Pada analisa timr domain umumnya keseimbangan dinamis dari multi degree of 

freedom sistem dapat diformulasikan sebagai berikut: 

F1 (t)+ FD (t)+ F8 (t) = Q(t,r,i) .......................... .......... ... .... .. (2.26) 

dimana: 

F1 
= vektor gaya inersia 

F0 = vektor gaya damping 

F8 = vektor gaya kekakuan 

Q = vektor beban luar, harmonik atau fungsi stochastic dari waktu 

Ada banyak metode numerik yang telah dikembangkan untuk menyelesaikan 

persamaan gerak pada analisa time domain yaitu menggunakan teknik integrasi 

direct step by step. Metode Newmark- Wilson dan Range-kutta umumnya dipakai 

untuk menyelesaikan persamaan differential second order. Bila analisa digunakan 

untuk gelombang reguler tunggal, maka ketergantungan frequency dari added mass 

dan koefisien damping untuk periode gelombang tertentu dapat secara langsung 

digunakan. Ketika analisa dilakukan pada random sea maka pertimbangan 

seharusnya diberikan ketergantungan frekuensi terhadap masa tambah dan koefisien 

dampingnya. 

Dengan menyelesaikan persamaan tersebut menggunakan prosedur integrasi waktu, 

didapat solusi pada pola responss time history (t).Pada umumnya semua matrik 

sistem (massa, dampingi, dan kekakuan) dapat difungsikan sebagai respon atau 

waktu, seperti pada kasua vektor be ban ( analisa non-linear) . Matrik sistem konstan 

memberikan analisa linear. Output dari analisa time domain adalah respon time 

series dimana: 
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1. Simulasi gelombang reguler dapat digunakan untuk memprediksikan transfer 

function dengan mengambil rasio respons amplitude dengan input amplitudo 

gelombang. 

2. Spektrum respons dapat dihitung dari time series, memberikan informasiyang 

sama dengan analisafrequency domain. 

3. Respons ekstrim dapat diestimasi secara langsung dari puncak respons selama 

simulasi. 

Langkah dasar dalam analisa respon struktur berdasarkan time domain : 

1. Menentukan kedalaman perairan, Hs , Tz arah 9 untuk kondisi perairan yang 

akan dianalisa. 

2. Menentukan spectrum surface elevation untuk menggambarkan kondisi perairan. 

3. Nyatakan spectrum sebagai spectrum amplitude. 

4. Tentukan secara acak sudut fase ¢ b untuk setiap spectral ordinat llb pada 

kelompok frekuensi. 

5. Menentukan water surface elevation ( untuk kasus tidak ada penyebaran) 

dengan : q(t) =I T/b4fb cos(21r(!_- !_) + tPb J 
b=I L T 

6. Menentukan kecepatan pertikel dengan penjumlahan yang sama dari komponen 

teori gelombang linier. 

7. Menentukan be ban gelombang berdasarkan waktu (time domain) dengan nilai 

penjumlahan dari kecepatan dan percepatan dan persamaan Morison 

8. Menentukan respon struktur berdasarkan waktu dengan menggunakan analisa 

dinamis berdasarkan waktu (time domain dynamic analysis). 

9. Analisa hasil dari time domain dynamic analysis untuk menentukan nilai 

statistik yang diperlukan untuk mendapatkan nilai maksimum dari respon struktur. 

2.10. MOSES 

2.10.1 MOSES rev. 7.00 

20 

Pemodelan struktur jacket dan barge dilakukan dengan menggunakan software 

MOSES (Multi Operational Structural Engineering Simulator) rev. 7.00. 



Pemodelan dilakukan untuk mendapatkan panel hidrodinamis. Panel hidrodinamis 

berguna untuk mengetahui seberapa besar gaya dan tegangan yang beketja pada 

panel (meshing) yang dianalisis pada MOSES rev.6 akibat adanya kondisi seastate 

tertentu. 

2.10.2. MOSES rev.6.00 

MOSES ( Multi Operational Structural Engineering Simulator) adalah sebuah 

program simulasi yang memiliki kegunaan utama untuk menganalisa hampir semua 

struktur yang berada di lingkungan laut. Analisis dinamis launching jacket 

dilakukan dengan menggunakan software MOSES ( Multi Operational Structural 

Engineering Simulator) rev. 6.00 yang dapat menganalisa motion, stress, force, 

stabilitas dan lain sebagainya. 

Sistem Koordinat Barge dan Jacket pada Moses rev.6 

Ada 3 macam system koordinat utama yang digunakan dalam pemodelan launching 

jacket. Yang pertama adalah koordinat SACS yang dipakai dalam memodelkan 

jacket pada SACS, koordinat lokal jacket pada MOSES yang mengacu pada 

koodinat global jacket dan koordinat MOSES global berdasarkan pada koordinat 

barge. Sistem koordinat barge teletak pada keel dan bow. Sistem koordinat jacket 

mengacu pada barge seperti diilustrasikan pada gambar di bawah ini 
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RELATIONSHIP OF GLOBAL, B:lOY, AND 

PART CCCROINA TE SYSTEMS - ALLY-AXES OUT OF PLANE 

Gambar 2.13. Sistem koordinat pada MOSES 
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3.1. Diagram Alir 

BABITI 

METODOLOGI PENELITIAN 

Tahapan~tahapan kegiatan dalam penelitian adalah sebagai berikut: 

( Mulai ) 

/ 

Studi Literatur Dan / 
Pengumpulan data 

£.._____~ 

pemodelanjacket 
dengan software 

SACS 

Pemodelan 
struktur 

Pemodelan 
Launching Jacket 

pemodelan barge 
denagan software 

moses 

Analisa Launching dengan 
MOSES6 

A B 
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Analisa Stabilitas Launching Barge 
dengan MOSES 7 

Kesimpulan dan Saran 

tidak 

3.2. Penjelasan Diagram Alir 

Penjelasan diagram alir : 
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Metode yang dipakai dalam analisa dinamis pada penelitian ini adalah metode 

numerik, dimana pemodelan struktur jacket dimodelkan dengan software SACS dan 

pemodelan barge dan analisa stabilitas dinamis dilakukan dengan menggunakan 

software MOSES. Adapun langkah-langkah yang akan dilakukan adalah sebagai 

berikut: 

1. Studi Literatur dan pengumpulan data. 

Penelusuran literatur ini ditujukan untuk mendapatkan data tentang barge dan jacket 

dan mengetahui penelitian yang telah dilakukan tentang stabilitas dinamis dari 

barge. Pengumpulan data lingkungan meliputi gelombang dan angin yang nantinya 

akan digunakan sebagai inputan beban lingkungan. 

2. Menentukan variasi kondisilbeban lingkungan. 

Menentukan beberapa variasi kondisi lingkungan untuk calm water. 

3. Pemodelan struktur. 

Pemodelan struktur jacket dilakukan dengan software SACS, pemodelan barge dan 

pemodelan beban yang bekerja pada barge dilak:uk:an dengan bantuan software 

MOSES. 

4. Pemodelan Launching 



Setelah pemodelan struktur jacket dan barge selesai, maka dilakukan pemodelan 

launching jacket dengan menggunakan software moses 6. 

5. Analisa Response 

Setelah itu dilakukan running program untuk mendapatkan bottom clearance, 

rocker arm reaction, pergerakan dan kecepatanjacket pada saat launching. 

6. Running MOSES 

Kemudian dilakukan analisa stabilitas barge untuk kondisi awal, saat jacket 

mengalami tipping, dan jacket mulai berosilasi (terpisah dari barge) dengan arah 

pergerakan barge roll dan pitch. 

7. Validasi 

Model struktur yang sudah jadi harus diperiksa kesesuaiannya dengan data model 

laporan penelitian sebelurnnya. Jika didapatkan harga bottom clearance, kecepatan 

peluncuran, rocker arm reaction, dan stabilitas yang memenuhi, maka dapat 

dilanjutkan ke proses selanjutnya. 

8. Kesimpulan dan saran. 
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BABIV 

ANALISA DATA DAN PEMBAHASAN 

4.1. Pengumpulan Data 

Data~data yang diperlukan dalam penelitian ini meliputi data lingkungan, data 

jacket, dan data barge. Dimana data-data yang diperoleh tersebut kemudian 

dilakukan identifikasi, data yang diambil disesuaikan dengan kriteria yang 

dibutuhkan dalam penelitian ini. 

4.1.1. Data Lingkungan 

Proses instalasi Jacket dilakukan pada kondisi calm water. Karena proses instalasi 

jacket tidak mungkin dilakukan pada kondisi rough water. 

Data lingkungan yang digunakan ialah pada kedalaman laut 93.5 meter, dengan 

tinggi gelombang (H) 0,5 meter, serta peri ode gelombang (T) sebesar 10 detik. 

Kecepatan angin pada permukaan air 25 m/detik. 

4.1.2. Data Jacket 

Jacket yang akan diluncurkan adalah The LD22-1 CEP Jacket yang mempunyai 

delapan kaki dan 12 skirt piles. Estimasi berat jacket adalah 5234.87 metric ton. 

Dengan deskripsi: 

Tabel 4.1 Data Jacket 

No Items Berat(MT) 
1 Jacket Primary Steel 4259.3 
2 Anode 227.171 
3 Walkway 18.435 
4 Mudmat 195.185 
5 Upending padeyes 12.19 
6 Launch cradle 166.977 
7 Conductor guide at EL(+7000) 13.75 
8 Conductor guide at EL(-13000) 8.089 
9 Conductor guide at EL(-34000) 7.387 
10 Conductor guide at EL( -57000) 7.217 
11 Conductor guide at EL( -81 000) 7.387 
12 Flooding system 14.71 
13 Packer 16 
14 Diaphragm 13 
15 Gripper 16 
16 Grouting system 44.03 
17 Leveling system 16 
18 Watertight diaphragm 22.628 
19 Rigging platform 13.77 
20 Shackle and slings for upending 50 
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Be rat 
No Items (MT) 

21 Launch leg ring stiffeners 47.195 

22 Hydro ring stiffeners 14.373 

23 Pulling lugs 5.33 

24 Anode inspect system 5 

25 MGP 10 

26 Temporary rigging platform 25.25 

27 Total 5236.374 

Gambar simetris dari The LD22-l CEP Jacket adalah : 

Gambar 4.1 Gambar jacket posisi miring 

4.1.3 Data Barge 
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Data barge yang diguanakan dalam penelitian ini adalah seperti ditunjukkan dalam 

table di bawah ini. 

Tabel 4.2 Data Barge 

DATA KETERANGAN 

Barge name S45 (PT. SAIPEM) 
Length 180 meter 

Breadth 42 meter 
Depth 11,5 meter 
Lightship 15700 tons 
Rocker Arm 2 x 30 meter 

Skid beam 2 x 164 meter 
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Launchirqicargo barge 

CLASSIFICATION RINA 
[:1MENSf8·NS 180m x 42 m x 11 5 m 
Free dec e~ea 6. 5DO sq m Deck cap~>:it)' 1 ~ ti~.q m 
Jacket v;ei:J~a up to 20.0.::0 t 
JACKET HANDLING SYSTEM 
Skid t::eams 2 x 164 m skid beams PTFE ined wah paths fer JadJr;~ urns 
Rocker am1s. 2 x 30 5 m long double hl~e type 

Gambar 4.2. Data barge S45 

4.2 Pemodelan Struktur 

Pemodelan struktur jacket dan barge dilakukan dalam beberapa tahap, yaitu : 

4.2.1. Pemodelan Struktur Jacket 

Dalam pengerjaan tugas akhir ini pemodelan struktur jacket dilakukan dengan 

menggunakan software SACS dan MOSES rev.6 secara bertahap, yaitu : 

4.2.1.1. Pemodelan jacket dengan menggunakan software SACS. 

Pemodelan dengan menggunakan software SACS bertujuan untuk memudahkan 

dalam memodelkan jacket. Dari pemodelan jacket pada SACS, maka dapat 

diperoleh berat jacket sebesar 4259.3 M-ton dan center of gravity (COG) yaitu-

45.96, 22.41, 14.39 (X,Y,Z) jacket yang berguna sebagai inputan dalam pemodelan 

pada MOSES rev 6. 
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Gambar 4.3. Pemodelan Jacket dengan SACS 

4.2.1.2. Pemodelan jacket dengan menggunakan software MOSES rev. 7 
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Setelah jacket dimodelkan pada SACS, selanjutnya model jacket pada SACS di 

convert ke software MOSES rev.7 dengan menambahkan perintah "&convert sacs" 

pada baris pertama file jacket.dat. Dari hasil runningan pada MOSES rev.7 di 

dapatka file yang berbentuk "file.ppo". Selanjutnya file ini yang digunakan sebagai 

"file.dat" pada pemodelan launching dengan menggunakan MOSES rev.6. 

Pada software MOSES rev 6 didapatkan model sepeti berikut : 

Gambar 4.4. Pemodelanjacket pada MOSES rev.6 



4.2.2. Pemodelan Barge 

Launch Barge S-45digunakan untuk transportasi dan me-launching jacket. 

Pemodelan barge S-45 dengan menggunakan software MOSES rev. 7, didapatkan 

model dari barge sebagai berikut : 

Gambar 4.5. Barge pandangan isometris 

m I I I 
-- ·-1- -

II mil 

r 

Gambar 4.6. Barge pandangan atas 

Gambar 4.7. Barge pandangan samping 
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4.2.3. Kondisi awallaunching jacket 
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Jacket diletakkan 72.18 meter dari bow pada ketinggian 1.8 meters pada skid 

beams. Barge diballast 2.3 meter dengan sudut trim 2.3° sebelum proses launching 

dilakukan. 

Ilustrasi dibawah menggambarkan posisi barge dan jacket sebelum proses launching 

dilakukan. 

Gambar 4.8. Pandangan isometris kondisi awal Launching 

Gambar 4.9. Pandangan samping kondisi awal Launching 



Gambar 4.1 0. Pandangan depan kondisi awal Launching 

4.3. Analisa Hasil Perhitungan pada MOSES rev.6 

Pemodelan launching jacket pada MOSES rev.6 dibutuhkan waktu 87,5 detik bagi 

jacket untuk mencapai posisi berosilasi bebas. selama proses launching jacket 

tedapat beberapa tahap kritis yaitu seperti tercantum pada table di bawah ini : 

Tabel4.3. Time simulation Launching 

Events/Steps Time (Sec) Jacket Roll Jacket Pitch panjangleg 

e> (C) pada deck ( m) 

Jacket Slides 0.5 0.01 2.3 99.5 

Saving Database 5 0.01 2.3 99.23 

Saving Database 10 0.01 2.31 98.87 

Saving Database 15 0.01 2.31 98.45 

Saving Database 20 0.01 2.32 97.91 

Saving Database 25 0.01 2.33 97.22 

Saving Database 30 0.01 2.35 96.34 

Saving Database 35 0.01 2.36 95.19 

Saving Database 40 0.01 2.38 93 .7 

Saving Database 45 0.01 2.41 91.76 
Saving Database 50 0.01 2.45 89.24 

Saving Database 55 0.01 2.5 85.96 
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Events/Steps Time (Sec) 

Saving Database 60 
Saving Database 65 
Saving Database 70 

Jacket Tips 75 
Saving Database 80 
Saving Database 80 
Saving Database 82.5 
Saving Database 85 
Jacket Separates 87.5 
Saving Database 90 
Saving Database 91.25 
Saving Database 93.75 
Jacket Oscillat. 98.75 

Saving Database 102.25 
Jacket Oscillat. 103.75 
Jacket Oscillat. 104.25 

Saving Database 106.25 
Jacket Oscillat. 108.75 

W aktu awal Simulasi 

Waktujacket tipping 

W aktu akhir Simulasi 

Jacket Roll Jacket Pitch 
e) e) 

0.01 2.56 

0.01 2.65 

0.01 2.76 

0.01 2.9 
0.01 3.79 
0.01 3.79 
-0.01 9.68 
-0.02 17.36 

-0.05 22.26 

-0.08 24.28 
-0.09 24.71 
-0.11 13.48 

-0.2 -10.82 

-0.03 -13.88 

-0.03 -13.96 
-0.03 -13.97 
-0.03 -13.96 
-0.03 -13.96 

= 0.00 detik 

= 75 detik 

= 108.75 detik 

4.3.1 Beberapa tahapan dalam proses peluncuran jacket 

panjang leg 
pada deck ( m) 

81.69 

76.12 

68.87 

59.4 
47.31 

47.31 
40.25 

28.16 

13.1 

5.87 

0 
0 

0 

0 

0 
0 

0 
0 

Dalam proses launching jacket terdapat beberapa tahap penting yang menentukan 

kesuk:sesan dari instalasijacket, yaitu: 

4.3.1.1. Kondisi awallaunching jacket 

Kondisi awallaunching jacket di jelaskan pada table di bawah ini. 

Tabel4.4. Kondisi awallaunching 

Waktu 0.00 Sec 
Berat jacket 4259.3 M-Tons 
Jacket Center of Gravity 72.57 0.00 9.74 M 
Jacket Buoyancy = 5542.11 M-Tons 
Draft Midships = 2.3 M 
Trim Angle By Stem = 2.3 Deg 
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4.3.1.2. Ketika Jacket mengalami Tipping 

Tahapan kritis selanjutnya adalah saat Jacket mengalami tipping, kondisi ini dapat 

dijelaskan seperti table di bawah ini. 

Tabel4.5. Kondisi ketikajacket mengalami tipping. 

Waktu 80.00 Sec 
47.31 M 

Jacket Center of Gravi 121.2 0.00 7.73 M 
Behan Port Rocker 2090 M-Tons 
Behan Stbd Rocker 2142 M-Tons 
Total beban Rocker 4232 M-Tons 

99 % 
3.77 Deg 
3.09 Deg 

4.3.1.3. Ketika Jacket terlepas (berosilasi) 

Tahapan kritis terakhir selama proses peluncuran jacket adalah pada saat jacket 

terlepas dari barge dan mulai berosilasi bebas. Kondisi ini dijelaskan seperti table di 

bawah ini. 

Tabel 4.6. Kondisi ketikajacket berosilasi 

Waktu 91.25 Sec 
0 M 

Jacket Center of Gravity 168.7 0.04 2.79 M 
Behan Port Rocker 355 M-Tons 
Behan Stbd Rocker 367 M-Tons 
Total beban Rocker 722 M-Tons 
Percent dari berat · acket 16 % 
Jacket Trim Angle 24.66 Deg 

Bar e Trim An le 2.37 De 

4.3.2. Pergerakan barge dan Jacket 

Selama proses launching dilakukan, jacket dan barge mengalami pergerakan. 

Maksimum sudut pitch jacket pada saat peluncuran adalah 24.32°. Pergerakan 

jacket roll dan yaw adalah kecil selama proses launching dilakukan. Sedangkan 

maksimum sudut pitch barge adalah 3,17°. 
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Gambar 4.11. Graftk pergerak:an barge danjacket 

4.3.3. Jacket Bottom Clearance 
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Analisa bottom clereance jacket penting dilakukan, karena saat jacket mulai Jacket 

tenggelam kurang lebih 40.5 meter setelah terlepas dari barge. Minimum jacket 

bottom clearance adalah sebesar 53 meter pada kedalaman perairan 93.5 meter. Di 

bawah ini adalah table bottom clearance jacket dan barge. 

Jacket & Barge Bottom Clereanee 

120 

100 

\ - jacket 

60 

\ 
- brage 

e . 
= 

1\ .. 
e 60 
.!! V\.._ .. 
"0 

" .>f. 

40 

20 

0 
0 20 40 60 60 100 120 

time , sec 

Gam bar 4 .12. Graflk bottom clearence barge dan jacket 



4.3.4. Kecepatan Launching 

Kecepatan maksimum jacket waktu meluncur adalah 6,16 m/s, yaitu setelah jacket 

mengalami tipping. Untuk lebih jelasnya dapat dilihat pada grafik di bawah ini : 

8.---------

6 +--------

4 +-----

c: 

~ ot ~ ~ l -2 -------

-4 ------

-sL-------_J_ -----

launching velocities 

-------------

60 

----------

time (s) 

1 0 

--Barge arah X 

Barge arah Y 

barge arah Z 

jacket arah X 

jacket arah Y 

jacket arah Z 

Gambar 4.13. Grafik kecepatan barge danjacket selama launching 

4.3.5. Reaksi Rocker Arm 

Rocker arm adalah konektor yang berguna menghubungkan transport barge dan 

jacket yang terletak pada stem barge. Gaya akibat berat jacket yang bekerja pada 

rocker arm berubah-ubah sesuai dengan sudut kemiringan jacket. Gaya terbesar 

yang tedadi adalah pada saatjacket mulai mengalami tipping yaitu sebesar 2090 m

ton pada ports ide dan 2142 m-ton pada starboard. 
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Gambar 4.14. Grafik gaya pada rocker arm selama launching 

4.4. Analisa stabilitas Barge selama proses peluncuran 

Stabilitas dalam penelitian ini yaitu pengecekan jarak titik center of grafity lebih 

tinggi dari titik bouyancy. Karena adanya muatan jacket, maka tinggi metacentre 

mengecil menjadi GM' dan jarak dari titik berat menuju keel membesar menjadi 

KG'. 

4.4.1 Stabilitas barge tanpa jacket 
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Dari hasil running model (barge tanpajacket) pada MOSES rev.? maka didapatkan 

harga righting lever (GZ) lebih besar dari 0,35 meter. Ini berarti barge masih dalam 

keadaan stabil meskipun mengalami rolling sampai 70°. 

Hal ini juga dapat dilihat dari tabel di bawah ini. 
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Gambar 4.15. Grafik Stabilitas barge 

4.4.2 Stabilitas barge dengan jacket 

Pengecekan stabilitas pada saat launching dilakukan saat tetjadi tahapan kritis 

selama proses launching dilakukan. yaitu awal launching (t= 0 detik), pada saat 

jacket mengalami tipping (t= 80 detik) dan pada saat jacket mulai terpisah dari 

jacket (t= 91.25 detik). Hal ini dikarenakan barge mengalami perubahan letak center 

of gravity yang signiftkan karena ada pergerakan jacket. Perubahan titik berat dan 

titik bouyancy menyebabkan perubahan harga GM. Bila harga GM<0,35 meter, 

maka barge tidak stabil. 

4.4.2.1 Stabilitas barge dengan jacket pada saat awallaunching (t= 0 detik) 

Pada kondisi awal launching, titik berat jacket terletak koordinat 72.52,0.00, 9.74 

(x,y,z) pada sistem koordinat barge. Hal ini berarti jacket terletak 72.52 meter dari 

bow. pada Dari basil running MOSES rev.7 didapatkan kurva seperti di bawah ini 
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1. Stabilitas untuk arab melintang (rolling) 
JACKET LAUNCHrNG S'J'ABILITl ANALfiS 

VCGc S . '7J0546M DTatt• l . S1'7USM D&JU.9Q• IUiB~ Yaw- 0 

u 2l 21 .. .. .. •• 

Gambar 4.16. Graftk Stabilitas melintang barge pada saat t = 0 detik 

Dari graftk diatas didapatkan Righting Arm untuk sudut roll O.Olderajat ( mengacu 

pada hasil running pada software moses ) yaitu sebesar 0 m. Berarti barge masih 

dalam keadaan stabil. 

2. Stabilitas untuk arab memanjang (pitching) 
JACU"l LAUIICIIING ST.lBXLI1t .l!IALYIS 

VCG- 5.1J0.5.45H Dn.tt•J.S17U5H O...ge• Nali! Y•w- 00 

Roll Aog'le (Oeq) 

Gambar 4) 7. Grafik stabilitas memanjang barge pada saat t = 0 detik 



Dari graflk diatas didapatkan Righting Arm untuk sudut pitch 2.3 derajat ( mengacu 

pada hasil running pada software moses) yaitu sebesar 0.8 m. Berarti barge masih 

dalam keadaan stabil. 

4.4.2.2 Stabilitas barge saat jacket mengalami tipping (t= 80 detik) 

Pada saat jacket mengalami tipping, titik berat jacket terletak koordinat 102.74, 

0.00, 8.29 (x,y,z) pada sistem koordinat barge. Hal ini berarti jacket terletak 102.74 

meter dari bow. Dari hasil running MOSES rev.7 didapatkan kurva seperti di 

bawah ini: 

1. Stabilitas untuk: arah melintang (rolling) 
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Gambar 4.18. Graflk stabilitas melintang barge pada saat t = 80 detik 

Dari graflk diatas didapatkan Righting Arm untuk sudut roll 0.01 derajat ( mengacu 

pada hasil running pada software moses ) yaitu sebesar 0 m. Berarti barge masih 

dalam keadaan stabil. 
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2. Stabilitas untuk arah memanjang (pitching) 
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Gambar 4.19. Grafik. stabilitas memanjang barge pada saat t =80 detik 

Dari grafik diatas didapatkan Righting Arm untuk sudut pitch 3.09 derajat ( 

mengacu pada hasil running pada software moses ) yaitu sebesar 6.16 m. Berarti 

barge masih dalam keadaan stabil. 

4.4.2.3 Stabilitas barge saat jacket mulai terpisah dari barge ( t = 91.25 detik) 
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Pada saatjacket akan terpisah dari barge maka perpindahan titik beratjacket terletak 

pada ujung rocker arm Titik beratjacket terletak koordinat 168, 0.04, 3.5 (x,y,z) 

pada sistem koordinat barge. 

Dari basil running MOSES rev.7 didapatkan kurva seperti di bawah ini: 



1. Stabilitas untuk arah melintang (rolling) 
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Gambar 4.20. Grafik. stabilitas melintang barge pada saat t = 91.25 detik 

Dari grafik diatas didapatkan Righting Arm untuk sudut rolling barge 0.02 ( 

mengacu pada hasil running pada software moses ) yaitu sebesar 0 m. Berarti barge 

masih dalam keadaan stabil. 

2. Stabilitas untuk arah memanjang (pitching) 
.JACKB'f LAUNCHrNG STAB:ILITY ANALUS 
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Gambar 4.21. Grafik stabilitas memanjang barge pada saat t = 91.25 detik 
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Dari grafik diatas dapat diketahui harga GZ untuk sudut pitch 2.37 derajat ( 

mengacu pada hasil running pada software moses ) yaitu sebesar 5.66 m. Berarti 

barge masih dalam keadaan stabil. 

4.5. Validasi 
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Setelah melakukan analisa launching jacket dan stabilitas barge, perlu dilakukan 

validasi terhadap hasil yang diperoleh. Validasi yang dilakukan adalah dengan 

membandingkan dengan penelitian yang dilakukan sebelumnya. Dari penelitian 

yang telah di lakukan sebelumnya didapatkan sudut maksimum pitch jacket adalah 

sebesar 24,6° dan sudut maksimum pitch barge sebesar 5°. Kecepatan maksimum 

jacket saat launching sebesar 4.05 m/s pada penelitian sebelumnya, sedangkan pada 

penelitian ini adalah 6,16 m/s. jacket bottom clearence sebesar 42,6 m , sedangkan 

pada penelitian ini 52,4 m. Reaksi rocker arm saat jacket tipping sebesar 2,276 

metric-ton untuk starboard dan 2,088 metric-ton untuk portside. Sedangkan pada 

penelitian, reaksi rocker arm saat jacket tipping sebesar 2090 metric-ton untuk 

starboard dan 2142 metric-ton untuk portside. 

Perbedaan sudut maksimum pitch barge dikarenakan adanya perbedaaan sudut trim 

pada waktu kondisi awal peluncuran jacket. Pada penelitian ini sudut trim awal 

peluncuranjacket adalah 2,3°, sedangkan pada penelitian sebelumnya adalah 4,25°. 

Adanya perbedaan kecepatan jacket, bottom clearence dan reaksi rocker arm 

dikarenakan adanya perbedaan model jacket yang diluncurkan (berat dan dimensi 

jacket). 



5.1. Kesimpulan 

BABV 

KESIMPULAN DAN SARAN 

Beberapa kesimpulan yang dapat diambil dari analisa yang telah dilakukan adalah 

sebagai berikut: 

1. Dari hasil analisa , dapat disimpulkan the LD22-1 CEP jacket dapat dengan sukses 

diluncurkan. Minimum bottom clearance jacket adalah sebesar 53 meter dengan 

kedalaman laut 93.5 meter. Berarti jacket tidak mengalami kerusakan yang 

diakibatkan karena menyentuh dasar laut. Kecepatan maksimum jacket saat 

peluncuran adalah 6,16 m/s arah sumbu x global. 

2. Total reaksi terbesar dari kedua rocker beam (port dan starboard) adalah sebesar 

4232 m-ton atau 99% dari berat total jacket. Jadi dapat diambil kesimpulan bahwa 

rocker arm masih aman selama proses launching berlangsung. 

3. Stabilitas barge dapat dikatakan aman, karena harga righting arm dan heeling arm 

baik untuk rolling maupun pitching pada saat jacket mengalami tipping dan mulai 

berosilasi masih lebih besar dari nol. Hal ini berarti barge masih stabil walaupun ada 

perubahan titik beratjacket yang cukup signifikan selama peluncuran. 

5.2. Saran 

Beberapa hal yang dapat dijadikan saran yang sifatnya membangun penulisan Tugas 

Akhir ini adalah sebagai berikut: 

1. Untuk penelitian selanjutnya perlu dilakukan penelitian tentang stablilitas barge 

dengan beberapa variasi beratjacket dan variasi dimensi barge sehingga dapat 

diketahui launching barge yang sesuai dengan beratjacket dengan mengacu kepada 

stabilitas barge. 

2. Perlu dilakukan penelitian tentang launching dengan menggunakan software 

MOSES dengan tingkatan yang lebih tinggi daripada software MOSES yang 

digunakan oleh peneliti ( MOSES rev.6). 
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INPUT PEMODELAN SACS&MOSES 

JACKET 



*inputan pada SACS untuk pemodelan JACKET* 

LDOPT FL+Z 1.028 7.85 0.00 O.OOGLOBMN MPT NP K 
OPTIONS MN SDUC I I M PT PTPTPT PT 
UCPART 0.00 1.00 0.00 1.00 0.00 1.00 
REDESIGN MlNW 0.800S.0800.317100.020.000.317120.0 
REDES2 120.02.5400.317 
GRUP 
GRUPBA 
GRUPBD 
GRUPBH 
GRUPBHK 
GRUPBHT 
GRUPBS 
GRUPBT 
GRUPBVT 
GRUPLG 
MEMBER 

32.573 1.92S 19.99 8.0024.82 1 
S8.821 1.209 19.99 8.0024.82 I 
84.7802.192 19.998.0024.821 
52.616 2.461 19.99 8.0024.82 1 
83.627 2.329 19.99 8.0024.80 I 

84.628 3.081 19.99 8.0024.82 I 
84.780 2.192 20.00 8.0024.80 I 
83.627 2.329 19.99 8.0024.83 I 

215.06 5.999 19.99 8.0024.82 I 

MEMBER SSC SSE 
MEMBER SSE SSD 
MEMBER SSF SSG 
MEMBER SSG SSD 
MEMBER 5 I G BA 
MEMBER 5 I L BA 
MEMBER 7 I P BA 
MEMBER 8 IN BA 
MEMBER R II BA 
MEMBER R 11 BA 
MEMBER S I H BA 
MEMBER S 1M BA 
MEMBER IE lK BA 
MEMBER IF 10 BA 
MEMBER 1 G 6 BA 
MEMBER lG IM BA 
MEMBER 1H IE BA 
MEMBER IH IK BA 
MEMBER IH IL BA 
MEMBER II IF BA 
MEMBER II IJ BA 
MEMBER II IN BA 
MEMBER lJ S BA 
MEMBER IJ IH BA 
MEMBER IK IF BA 
MEMBER I K II BA 
MEMBER I L IE BA 
MEMBER IL IG BA 
MEMBER 1M 6 BA 
MEMBER IM IH BA 
MEMBER IN R BA 
MEMBER IN IP BA 
MEMBER 10 7 BA 
MEMBER I 0 II BA 
MEMBER IP 8 BA 
MEMBER IP IOBA 
MEMBER 7 10 BD 
MEMBER 8 UBD 
MEMBER D TBD 
MEMBER E YBD 
MEMBER F 19 BD 
MEMBER G IC BD 
MEMBER L XBD 
MEMBER M 13 BD 
MEMBER N IS BD 
MEMBER 0 18 BD 
MEMBER T 6BD 
MEMBER U EBD 
MEMBER U SBD 
MEMBER W UBD 
MEMBER X DBD 
MEMBER X VBD 

1.001.00 
1.001.00 
1.001.00 

1.001.00 
1.001.00 

1.001.00 
1.001.00 
1.001.00 

1.001.00 

0.50N 7.849 
0.50N 7.849 
0.50N 7.849 
O.SON 7.849 
0.50N 7.849 

O.SON 7.849 
0.50N 7.849 
0.50N 7.849 

O.SON 7.849 



MEMBER Y MBD 
MEMBER Y WBD 
MEMBER 11 Y BD 
MEMBER 12 LBD 
MEMBER l3 II BD 
MEMBER 14 0 BD 
MEMBER 1S 16BD 
MEMBER 16 19 BD 
MEMBER 18 GBD 
MEMBER I8 lB BD 
MEMBER 19 N BD 
MEMBER 19 lA BD 
MEMBER lA lD BD 
MEMBER I C S BD 
MEMBER lD F BD 
MEMBER ID IE BD 
MEMBER I 14BH 
MEMBER I 21 BH 
MEMBER 9 TBH 
MEMBER 9 I Q BH 
MEMBER A BBH 
MEMBER C ICBH 
MEMBER D 1 T BH 
MEMBER E FBH 
MEMBER E VBH 
MEMBER G lA BH 
MEMBER H XBH 
!vf..E~!;R H l W ~H 
MEMBER I JBH 
MEMBER K 18 BH 
MEMBER L 22 BH 
MEMBER M ZBH 
MEMBER N MBH 
MEMBER 0 16BH 
MEMBER P 12BH 
MEMBER Q 2P BH 
MEMBER T UBH 
MEMBER U ABH 
MEMBER V WBH 
MEMBER W DBH 
MEMBER X YBH 
MEMBER Y IBH 
MEMBER Z It BH 
MEMBER 11 L BH 
MEMBER 12 I~ BH 
MEMBER l3 Q BH 
MEMBER 13 IZ BH 
MEMBER 14 IS BH 
MEMBER 14 20BH 
MEMBER IS 3 BH 
MEMBER 16 17BH 
MEMBER 16 23 BH 
MEMBER 17 N BH 
MEMBER 17 24 BH 
MEMBER 18 19 BH 
MEMBER 18 IX BH 
MEMBER 19 JBH 
MEMBER 19 I Y BH 
MEMBER lA IB BH 
MEMBER lA lU BH 
MEMBER lB F BH 
MEMBER lB IV BH 
MEMBER IC ID BH 
MEMBER IC IRBH 
MEMBER ID B BH 
MEMBER 1D IS BH 
MEMBER I Q C BH 
MEMBER I R T BH 
MEMBER IS U BH 
MEMBER IT G BH 
MEMBER lU W BH 



MEMBER IV V BH 
MEMBER I W K BH 
MEMBER I X X BH 
MEMBER I Y Y BH 
MEMBER IZ 15 BH 
MEMBER 20 12 BH 
MEMBER 21 PBH 
MEMBER 22 0 BH 
MEMBER 23 II BH 
MEMBER 24 Z BH 
MEMBER 2P 3 BH 
MEMBER IQ T BHK 
MEMBER IQ IC BHK 
MEMBER I R U BHK 
MEMBER I R 1D BHK 
MEMBER IS A BMK 
MEMBER IS B BHK 
MEMBER IT W BHK 
MEMBER IT lA BHK 
MEMBER I U V BHK 
MEMBER lU 18 BHK 
MEMBER IV E BHK 
MEMBER IV F BHK 
MEMBER 1 W X BHK 
MEMBER I W 18 BHK 
MEMBER IX Y BHK 
MEMBER IX 19 BHK 
MEMBER I Y I BHK 
MEMBER IY 1 BHK 
MEMBER IZ 3 BHK 
MEMBER 1Z Q BHK 
MEMBER 20 13 BHK 
MEMBER 20 15 BHK 
MEMBER 21 12 BHK 
MEMBER 21 14 BHK 
MEMBER 22 II BHK 
MEMBER 22 16 BHK 
MEMBER 23 Z BHK 
MEMBER 23 17 BHK 
MEMBER 24 M BHK 
MEMBER 24 N BHK 
MEMBER 14 2J BHT 
MEMBER 15 20 BHT 
MEMBER 16 21 BHT 
MEMBER 16 21 BHT 
MEMBER 17 2N BHT 
MEMBER 17 20 BHT 
MEMBER 18 2H BHT 
MEMBER 18 21 BHT 
MEMBER 19 2M BHT 
MEMBER 19 2N BHT 
MEMBER I A 2G BHT 
MEMBER lA 2H BHT 
MEMBER IB 2L BHT 
MEMBER IB 2M BHT 
MEMBER I C 2F BHT 
MEMBER IC 2G BHT 
MEMBER 1D 2K BHT 
MEMBER 1D 2L BHT 
MEMBER IE 2F BHT 
MEMBER IF 2K BHT 
MEMBER 2F S BHT 
MEMBER 2F T BHT 
MEMBER 2G T BHT 
MEMBER 2G W BHT 
MEMBER 2H W BHT 
MEMBER 2H X BHT 
MEMBER 21 X BHT 
MEMBER 21 II BHT 
MEMBER 21 II BHT 
MEMBER 21 12 BHT 



MEMBER 2K R BHT 
MEMBER 2K U BHT 
MEMBER 2L U BHT 
MEMBER 2L V BHT 
MEMBER 2M V 8HT 
MEMBER 2M Y BHT 
MEMBER 2N Y BHT 
MEMBER 2N Z BHT 
MEMBER 20 Z 8HT 
MEMBER 20 13 BHT 
~~!lR 1 ~9ll~ 
MEMBER 3 2E 8S 
MEMBER 5 25 8S 
MEMBER 7 20 BS 
MEMBER B 2C 8S 
MEMBER B 20 BS 
MEMBER C 25 BS 
MEMBER C 26 BS 
MEMBER F 28 8S 
MEMBER F 2C BS 
MEMBER G 26 8S 
MEMBER G 27 8S 
MEMBER J 2A BS 
MEMBER J 2B 8S 
MEMBER K 27 BS 
MEMBER K 28 BS 
MEMBER N 2A 8S 
MEMBER N 2E BS 
MEMBER b 28 as 
MEMBER 0 29 8S 
MEMBER IP 20 BS 
MEMBER 21 29 BS 
MEMBER 25 6 BS 
MEMBER 25 9 BS 
MEMBER 25 IG BS 
MEMBER 26 9 BS 
MEMBER 26 0 BS 
MEMBER 27 0 BS 
MEMBER 27 H BS 
MEMBER 28 H BS 
MEMBER 28 L BS 
MEMBER 29 L BS 
MEMBER 29 P 8S 
MEMBER 2A I 8S 
MEMBER 2A M BS 
MEMBER 2B E BS 
MEMBER 28 I 8S 
MEMBER 2C A BS 
MEMBER 2C E BS 
MEMBER 2D 8 BS 
MEMBER 20 A BS 
MEMBER 2E M BS 
MEMBER 2E Q BS 
MEMBER 2P 2E BS 
MEMBER IPS 2F BT 
MEMBER ISB 2K BT 
MEMBER 2PS 2G BT 
MEMBER 2SB 2L BT 
MEMBER 3PS 2H BT 
MEMBER 3SB 2M BT 
MEMBER 4PS 21 BT 
MEMBER 4~8 2N BT 
MEMBER 5PS 2J BT 
MEMBER 5SB 20 8T 
MEMBER 1 T 26 BVT 
MEMBER lU 2G BVT 
MEMBER IV 2L BVT 
MEMBER IW 27 BVT 
MEMBER IX 2H BVT 
MEMBER IY 2M BVT 
MEMBER IZ 20 BVT 



MEMBER 20 2J BVT 
MEMBER 22 28 BVT 
MEMBER 23 21 BVT 
MEMBER 24 2N BVT 
MEMBER 2F I H BVT 
MEMBER 2K II BVT 
MEMBER 5 eLG 
MEMBER 6 9LG 
MEMBER 7 BLG 
MEMBER 8 ALG 
MEMBER 9 DLG 
MEMBER A ELG 
MEMBER B FLG 
MEMBER e GLG 
MEMBER D SSD LG 
MEMBER E SSF LG 
MEMBER F JLG 
MEMBER G SSe LG 
MEMBER H LLG 
MEMBER I MLG 
MEMBER J NLG 
MEMBER K OLG 
MEMBER L PLG 
MEMBER M QLG 
MEMBER N 3LG 
MEMBER 0 1 LG 
MEMBER S TLG 
MEMBER T WLG 
MEMBER U RLG 
MEMBER V ULG 
MEMBER W XLG 
MEMBER X ll LG 
MEMBER Y VLG 
MEMBER Z YLG 
MEMBER II 12 LG 
MEMBER 13 Z LG 
MEMBER 14 SPS LG 
MEMBER l64PS LG 
MEMBER 17 SSB LG 
MEMBER 18 3PS LG 
MEMBER 19 4SB LG 
MEMBER l A 2PS LG 
MEMBER I B 3SB LG 
MEMBER le IPS LG 
MEMBER I D 2SB LG 
MEMBER IF I SB LG 
MEMBER 1 PS IE LG 
MEMBER ISB IDLG 
MEMBER 2PS I e LG 
MEMBER 2SB I B LG 
MEMBER 3PS lA LG 
MEMBER 3SB 19 LG 
MEMBER 4PS 18 LG 
MEMBER 4SB 17 LG 
MEMBER SPS 16 LG 
MEMBER 5SB 15 LG 
MEMBER SSe K LG 
MEMBER 5SD H LG 
MEMBER 5SF I LG 
JOINT 
JOINT I -93.500 0.000 0.000 
JOINT 3 -93.500 45.000 0.000 
JOINT 5 7.000 0.000 0.000 
JOINT 6 7.000 0.000 15.776 
JOINT 7 7.000 45.000 0.000 
JOINT 8 7.00045.00015.776 
JOINT 9 -12.407 0.000 20.608 
JOINT A -12.407 45.000 20.608 
JOINT B -13.000 45.000 0.000 
JOINT e -13.000 0.000 0.000 
JOINT D -32.784 0.000 25.682 



JOINT E -32.784 45.000 25.682 
JOINT F -34.000 45.000 0.000 
JOINT G -34.000 0.000 0.000 
JOINT H -55.105 0.000 31.240 
JOINT I -55.105 45.000 31.240 
JOINT J -57.001 45.000 0.000 
JOINT K ,57.001 0.000 0.000 
JOINT L -78.392 0.000 37.038 
JOINT M -78.392 45.000 37.038 
JOINT N -81.001 45.000 0.000 
JQ!NT Q -l3LQQ! Q.QOQ O.QOQ 
JOINT P -90.523 0.000 40.059 
JOINT Q -90.523 45.000 40.059 
JOINT R 7.000 30.000 15.776 
JOINT S 7.000 15.000 15.776 
JOINT T -12.407 15.000 20.608 
JOINT U -12.407 30.000 20.608 
JOINT V -32.784 30.000 25.682 
JOINT W -32.784 15.000 25.682 
JOINT X -SS.l OS 1 S.OOO 31.240 
JOINT Y -55.105 30.00031.240 
JOINT Z -78.392 30.000 37.038 
JOINT 11 -78.392 15.000 37.038 
JOINT 12 ,90.523 15.000 40.059 
JOINT 13 -90.523 30.000 40.059 
JOINT 14 -93.500 15.000 0.000 
JOINT 15-93.500 30.000 0.000 
JQ!NT !(j -l3LQQ! !?.QOQ O.QOQ 
JOINT 17-81.001 30.000 0.000 
JOINT 18-57.001 15.000 0.000 
JOINT 19 -57.001 30.000 0.000 
JOINT lA -34.000 15.000 0.000 
JOINT IB -34.000 30.000 0.000 
JOINT IC -13.000 15.000 0.000 
JOINT lO -13.000 30.000 0.000 
JOINT IE 7.000 15.000 0.000 
JOINT IF 7.000 30.000 0.000 
JOINT 1G 7.000 0.000 7.888 
JOINT lH 7.000 15.000 7.888 
JOINT II 7.000 30.000 7.888 
JOINT IJ 7.000 22.500 15.776 
JOINT IK 7.000 22.500 0.000 
JOINT IL 7.000 7.500 0.000 
JOINT IM 7.000 7.500 15.776 
JOINT IN 7.00Q ~7.500 15.77(j 
JOINT 10 7.000 37.500 0.000 
JOINT IP 7.000 45.000 7.888 
JOINT IQ -12.704 0.000 10.304 
JOINT IR -12.704 15.000 10.304 
JOINT IS -12.704 30.000 10.304 
JOINT IT -33.394 0.000 12.841 
JOINT lU -33.394 15.000 12.841 
JOINT IV -33.394 30.000 12.841 
JOINT IW -56.053 0.000 15.620 
JOINT IX -56.053 15.000 15.620 
JOINT I Y -56.053 30.000 15.620 
JOINT IZ -92.010 30.000 20.029 
JOINT 20,92.010 15.000 20.029 
JOINT 21-92.010 0.00020.029 
JOINT 22 -79.696 0.000 18.519 
JOINT 23 -79.69615.000 18.519 
JQINT 24 -79.(j9(j ~0 .000 1~ .519 
JOINT 25 -1.524 0.000 9.052 
JOINT 26 -21.898 0.000 11.550 
JOINT 27-43.602 0.000 14.211 
JOINT 28 -66.855 0.000 17.064 
JOINT 29-85.603 0.000 19.362 
JOINT 2A -66.855 45.000 17.064 
JOINT 2B -43.602 45.000 14.211 
JOINT 2C -21.898 45.000 11.550 
JOINT 2D -1.525 45.000 9.052 

111000 
ll!OOO 
!!!QQQ 
111000 
lllOOO 
111000 
111000 
111000 
111000 
111000 

111000 
lllOOO 



JOINT 2E -8S.603 4S.OOO 19.362 
JOINT 2F -1.524 IS.OOO 9.0S2 
JOINT 2G -21 .898 15.000 11.550 
JOINT 2H -43.602 15.000 14.211 
JOINT 2l-66.8SS IS.OOO 17.064 
JOINT 2J -8S.603 lS.OOO 19.362 
JOINT 2K -1.524 30.000 9.0S2 
JOINT 2L -21.898 30.000 li.SSO 
JOINT 2M -43.602 30.000 14.211 
JOINT 2N -66.8SS 30.000 17.064 
JOINT 20-85.603 30.000 19.362 
JOINT 2P -92.010 4S.OOO 20.029 
JOINT IPS -1.228 IS.OOO 0.000 
JOINT ISB -1.289 30.000 0.000 
JOINT 2PS -21.960 IS.OOO 0.000 
JOINT 2SB -21.960 30.000 0.000 
JOINT 3PS -43.961 15.000 0.000 
JOINT 3SB -43 .961 30.000 0.000 
JOINT 4PS -67.550 15.000 0.000 
JOINT 4SB -67.S50 30.000 0.000 
JOINT 5PS -86.780 15.000 0.000 
JOINT SSB -86.780 30.000 0.000 
JOINT sse -47.7so o.ooo o.ooo 
JOINT SSD -46.127 0.000 29.004 
JOINT SSE -46.938 0.000 14.S02 
JOINT 5SF -46.127 45.000 29.004 
JOINT SSG -46.127 22.SOO 29.004 
LOAD 
LOAOCN I 
LOADZ 5 IG 
LOADZ 5 IL 
LOADZ 7 IP 
LOADZ 8 IN 
LOADZ R 11 
LOADZ R 1J 
LOADZ S IH 
LOADZ S IM 
LOADZ IE IK 
LOADZ IF 10 
LOADZ IG 6 
LOADZ IG IM 
LOADZ IH IE 
LOADZ IH IK 
LOADZ IH IL 
LOADZ 11 IF 
LOADZ II 11 
LOADZ II IN 
LOADZ 1J S 
LOADZ 11 1H 
LOADZ IK IF 
LOADZ IK II 
LOADZ IL IE 
LOADZ IL IG 
LOADZ IM 6 
LOADZ 1M IH 
LOADZ IN R 
LOADZ IN lP 
LOADZ 10 7 
LOADZ 10 II 
LOADZ IP 8 
LOADZ IP 10 
LOADZ 7 10 
LOADZ 8 U 
LOADZ D T 
LOADZ E Y 
LOADZ F 19 
LOADZ 0 IC 
LOADZ L X 
LOADZ M 13 
LOADZ N 15 
LOADZ 0 18 

-1.4258 
-1.4258 
-1.42S8 
-1.4258 

-1.4258 
-1.4258 
-1.42S8 
-1.4258 
-1.4258 
-1.4258 

-1.42S8 
-1.4258 

-1.42S8 
-1.42S8 
-1.4258 

-1.42S8 
-1.4258 
-1.4258 

-1.42S8 
-1.42S8 
-1.42S8 

-1.4258 
-1.4258 
-1.4258 
-1.4258 
-1.42S8 

-1.42S8 
-1.4258 

-1.42S8 
-1.42S8 

-1.4258 
-1.42S8 

-1.6841 
-1.6841 
-1.6841 
-1.6841 
-1.6841 
-1.6841 

-1.6841 
-1.6841 
-1.6841 
-1.6841 

-1.42S8 
-1.4258 
-1.4258 
-1.4258 
-1.42S8 
-1.4258 
-1.42S8 
-1.4258 
-1.4258 
-1.4258 

-1.42S8 
-1.42S8 

-1.42S8 
-1.4258 
-1.42S8 

-1.4258 
-1.4258 
-1.4258 

-1.4258 
-1.4258 
-1.42S8 

-1.4258 
-1.4258 
-1.42S8 
-1.4258 

-1.4258 
-1.4258 
-1.4258 

-1.42S8 
-1.4258 
-1.42S8 
-1.4258 

-1.6841 
-1.6841 
-1.6841 
-1.6841 
-1.6841 
-1.6841 

-1.6841 
-1.6841 
-1.6841 
-1.6841 

111000 
111000 
111000 
111000 
111000 
111000 
111000 
111000 
111000 
111000 

GLOBUNIF SW 
GLOB UNIF SW 
GLOB UNIF SW 
GLOB UNIF SW 

GLOB UNIF SW 
GLOB UNIF SW 
GLOB UNIF SW 
GLOB UNIF SW 
GLOB UNIF SW 
GLOB UNIF SW 

GLOBUNIF SW 
GLOB UNIF SW 

GLOB UNIF SW 
GLOB UNIF SW 
GLOB UNIF SW 

GLOB UNIF SW 
GLOB UNIF SW 
GLOBUNIF SW 

GLOB UNIF SW 
GLOB UNIF SW 
GLOB UNIF SW 

GLOB UNIF SW 
GLOB UNIF SW 
GLOB UNIF SW 
GLOBUNIF SW 

GLOB UNIF SW 
GLOBUNIF SW 
GLOB UNIF SW 

GLOB UNIF SW 
GLOB UNIF SW 

GLOB UNIF SW 
GLOB UNIF SW 

GLOB UNIF SW 
GLOBUNIF SW 
GLOB UNIF SW 
GLOBUNIF SW 
GLOB UNIF SW 
GLOB UNIF SW 

GLOBUNIF SW 
GLOB UNIF SW 
GLOBUNIF SW 
GLOB UNIF SW 



LOADZ 
LOADZ 
LOADZ 
LOADZ 
LOADZ 
LOADZ 
LOADZ 
LOADZ 
LOADZ 
LOADZ 
LOADZ 
[oAI:>z 
LOADZ 
LOADZ 
LOADZ 
LOADZ 
LOADZ 
LOADZ 
LOADZ 
LOADZ 
LOADZ 
LOADZ 
LOADZ 
LOADZ 
LOADZ 
LOADZ 
LOADZ 
!,QA_l) Z 
LOADZ 
LOADZ 
LOADZ 
LOADZ 
LOADZ 
LOADZ 
LOADZ 
LOADZ 
LOADZ 
LOADZ 
LOADZ 
LOADZ 
LOADZ 
LOADZ 
LOADZ 
LOADZ 
LQADZ 
LOADZ 
LOADZ 
LOADZ 
LOADZ 
LOADZ 
LOADZ 
LOADZ 
LOADZ 
LOADZ 
LOADZ 
LOADZ 
LOADZ 
LOADZ 
LOADZ 
LOADZ 
LOADZ 
LQADZ 
LOADZ 
LOADZ 
LOADZ 
LOADZ 
LOADZ 
LOADZ 
LOADZ 
LOADZ 
LOADZ 

T 6 
U E 
u s 
w u 
X D 
XV 
YM 
y w 
II y 
12 L 
!~ !! 
14 0 
15 16 
16 19 
18 G 
18 18 
19 N 
19 lA 
lA lD 
IC S 
IDF 
lD IE 
1 14 
1 21 
9 T 
9 IQ 
A B 
C !C 
D IT 
E F 
E V 
GIA 
H X 
HIW 
I 1 
K 18 
L 22 
M Z 
NM 
0 16 
p 12 
Q 2P 
T U 
U A 
vw 
WD 
X y 
y I 
Z II 
II L 
12 13 
13 Q 
13 IZ 
14 IS 
14 20 
15 3 
16 17 
16 23 
17 N 
17 24 
18 19 
1~ IX 
19 J 
19 IY 
lA lB 
lA lU 
18 F 
IB IV 
1C lD 
IC IR 
lOB 

-1.684I -1.6841 
-1.6841 -1.6841 
-1.684I -1.6841 
-1.6841 -1.6841 

-1.684I -1.6841 
-1.6841 -1.6841 
.1 .6841 =1.6841 
-1.6841 -1.6841 
-1.6841 -1.6841 
-1.6841 -1.6841 
-! .6~! -l .Q~4! 
-1.6841 -1.6841 
-1.6841 -1.6841 
-1.6841 -1.6841 
-1.6841 -1.6841 
-1.6841 -1.6841 
-1.6841 -1.6841 
-1.6841 -1.6841 
-1.6841 -1.6841 

-1.6841 -1.6841 
-1.6841 -1.6841 
-1.6841 -1.6841 

-4.3767 -4.3767 
=4.3767 =4.3767 
-4.3767 -4.3767 
-4.3767 -4.3767 
-4.3767 -4.3767 
-4.~7Q7 -4 .~7Q7 
-4.3767 -4.3767 

-4.3767 -4.3767 
-4.3767 -4.3767 
-4.3767 -4.3767 
-4.3767 -4.3767 
-4.3767 -4.3767 

-4.3767 -4.3767 
-4.3767 -4.3767 
-4.3767 -4.3767 
-4.3767 -4.3767 
-4.3767 -4.3767 
-4.3767 -4.3767 
-4.3767 -4.3767 
-4.3767 -4.3767 
-4.3767 -4.3767 
-4.3767 -4.3767 
-4.~767 -4 .~767 
-4.3767 -4.3767 
-4.3767 -4.3767 

-4.3767 -4.3767 
-4.3767 -4.3767 
-4.3767 -4.3767 
-4.3767 -4.3767 
-4.3767 -4.3767 
-4.3767 -4.3767 
-4.3767 -4.3767 
-4.3767 -4.3767 

-4.3767 -4.3767 
-4.3767 -4.3767 
=4.3767 =4.3767 
-4.3767 -4.3767 
-4.3767 -4.3767 
-4.3767 -4.3767 
-4 .~767 -4 .~767 

-4.3767 -4.3767 
-4.3767 -4.3767 
-4.3767 -4.3767 
-4.3767 -4.3767 

-4.3767 -4.3767 
-4.3767 -4.3767 
-4.3767 -4.3767 
-4.3767 -4.3767 
-4.3767 -4.3767 

GLOBUNIF SW 
GLOB UNIF SW 
GLOBUNIF SW 
GLOBUNIF SW 
GLOBUNIF SW 
GLOB UNIF SW 
GLOB UNIF SW 
GLOB UNIF SW 
GLOBUNIF SW 
GLOBUNIF SW 
GW~UN!f sw 
GLOBUNIF SW 
GLOBUNIF SW 
GLOBUNIF SW 
GLOB UN1F SW 
OLOBUNIF SW 
GLOB UNIF SW 
GLOB UNIF SW 
GLOB UNIF SW 

GLOBUNIF SW 
GLOBUNIF SW 
GLOBUNIF SW 

GLOB UNIF SW 
GLOB UN1F SW 
GLOBUNIF SW 
GLOBUNIF SW 
GLOB UN1F SW 
G!,Q~ lJN!f SW 
GLOBUNIF SW 

GLOB UN1F SW 
GLOB UNIF SW 
GLOBUNIF SW 
GLOB UNIF SW 
GLOBUNIF SW 

GLOBUNIF SW 
GLOBUNIF SW 
GLOB UNlF SW 
GLOBUNIF SW 
GLOB UNIF SW 
GLOBUNIF SW 
GLOB UNIF SW 
GLOB UN1F SW 
GLOB UNIF SW 
GLOBUNIF SW 
GLOB UN1F SW 
GLOBUNIF SW 
GLOBUNIF SW 

GLOBUNIF SW 
GLOB UN1F SW 
GLOBUNIF SW 
GLOBUNIF SW 
GLOBUNIF SW 
GLOBUNIF SW 
GLOBUNIF SW 
GLOBUNIF SW 

GLOBUNIF SW 
GLOBUNIF SW 
GLOBUNIF SW 
GLOB UNIF SW 
GLOBUNIF SW 
GLOBUNIF SW 
GLOBUNIF SW 

GLOBUNIF SW 
GLOBUNIF SW 
GLOBUNIF SW 
GLOBUNIF SW 

GLOB UNIF SW 
GLOBUNIF SW 
GLOBUNIF SW 
GLOB UNIF SW 
GLOBUNIF SW 



LOADZ ID IS -4.3767 -4.3767 GLOB UNIF SW 
LOADZ IQ C -4.3767 -4.3767 GLOBUNIF SW 
LOADZ IR T -4.3767 -4.3767 GLOB UNIF SW 
LOADZ IS U -4.3767 -4.3767 GLOB UNIF SW 
LOADZ IT G -4.3767 -4.3767 GLOB UNIF SW 
LOADZ IU W -4.3767 -4.3767 GLOB UNlF SW 
LOADZ IV V -4.3767 -4.3767 GLOB UNIF SW 
LOADZ IW K -4.3767 -4.3767 GLOB UNIF SW 
LOADZ IX X -4.3767 -4.3767 GLOB UNIF SW 
LOADZ IY Y -4.3767 -4.3767 GLOBUNlF SW 
LOADZ IZ 15 -4.3767 -4.3767 GLOB UNlF SW 
LOADZ 20 12 -4.3767 -4.3767 GLOBUNIF SW 
LOADZ 21 p -4.3767 -4.3767 GLOBUNIF SW 
LOADZ 22 0 -4.3767 -4.3767 GLOB UNIF SW 
LOADZ 23 II -4.3767 -4.3767 GLOB UNlF SW 
LOADZ 24 z -4.3767 -4.3767 GLOB UNIF SW 
LOADZ 2P 3 -4.3767 -4.3767 GLOB UNIF SW 
LOADZ IQ T -2.9844 -2.9844 GLOB UNIF SW 
LOADZ IQ IC -2.9844 -2.9844 GLOBUNIF SW 
LOADZ IR U -2.9844 -2.9844 GLOB UNIF SW 
LOADZ IR ID -2.9844 -2.9844 GLOB UNIF SW 
LOADZ IS A -2.9844 -2.9844 GLOBUNIF SW 
LOADZ IS B -2.9844 -2.9844 GLOB UNIF SW 
LOADZ IT W -2.9844 -2.9844 GLOB UNIF SW 
LOADZ IT lA -2.9844 -2.9844 GLOB UNIF SW 
LOADZ IU V -2.9844 -2.9844 GLOBUNIF SW 
LOADZ IU IB -2.9844 -2.9844 GLOB UNlF SW 
LOADZ IV E -2.9844 -2.9844 GLOBUNIF SW 
LOADZ IV F -2.9844 -2.9844 GLOB UNIF SW 
LOADZ IW X -2.9844 -2.9844 GLOBUNIF SW 
LOADZ IW 18 -2.9844 -2.9844 GLOB UNIF SW 
LOADZ IX Y -2.9844 -2.9844 GLOB UNIF SW 
LOADZ IX 19 -2.9844 -2.9844 GLOBUNlF SW 
LOADZ IY I -2.9844 -2.9844 GLOB UNIF SW 
LOADZ IY J -2.9844 -2.9844 GLOB UNIF SW 
LOADZ IZ 3 -2.9844 -2.9844 GLOB UNIF SW 
LOADZ IZ Q -2.9844 -2.9844 GLOBUNIF SW 
LOADZ 20 13 -2.9844 -2.9844 GLOB UNIF SW 
LOADZ 20 15 -2.9844 -2.9844 GLOB UNIF SW 
LOADZ 21 12 -2.9844 -2.9844 GLOBUNIF SW 
LOADZ 21 14 -2.9844 -2.9844 GLOB UNIF SW 
LOADZ 22 11 -2.9844 -2.9844 GLOB UNIF SW 
LOADZ 22 16 -2.9844 -2.9844 GLOB UNIF SW 
LOADZ 23 z -2.9844 -2.9844 GLOBUNIF SW 
LOADZ 23 17 -2.9844 -2.9844 GLOB UNlF SW 
LOADZ 24 M -2.9844 -2.9844 GLOB UNIF SW 
LOADZ 24 N -2.9844 -2.9844 GLOBUNIF SW 
LOADZ 14 21 -4.5781 -4.5781 GLOB UNIF SW 
LOADZ 15 20 -4.5781 -4.5781 GLOB UNlF SW 
LOADZ 16 21 -4.5781 -4.5781 GLOB UNlF SW 
LOADZ 16 21 -4.5781 -4.5781 GLOB UNlF SW 
LOADZ 17 2N -4.5781 -4.5781 GLOBUNIF SW 
LOADZ 17 20 -4.5781 -4.5781 GLOB UNlF SW 
LOADZ 18 2H -4.5781 -4.5781 GLOB UNIF SW 
LOADZ 18 21 -4.5781 -4.5781 GLOBUNIF SW 
LOADZ 192M -4.5781 -4.5781 GLOB UNlF SW 
LOADZ 19 2N -4.5781 -4.5781 GLOBUNIF SW 
LOADZ lA 2G -4.5781 -4.5781 GLOB UNIF SW 
LOADZ lA 2H -4.5781 -4.5781 GLOB UNIF SW 
LOADZ 1B 2L -4.5781 -4.5781 GLOB UNIF SW 
LOADZ IB 2M -4.5781 -4.5781 GLOBUNIF SW 
LOADZ IC 2F -4.5781 -4.5781 GLOB UNIF SW 
LOADZ IC 2G -4.5781 -4.5781 GLOB UNlF SW 
LOADZ ID 2K -4.5781 -4.5781 GLOBUNIF SW 
LOADZ ID 2L -4.5781 -4.5781 GLOB UNIF SW 
LOADZ IE 2F -4.5781 -4.5781 GLOB UNIF SW 
LOADZ IF 2K -4.5781 -4.5781 GLOB UNlF SW 
LOADZ 2F S -4.5781 -4.5781 GLOB UNlF SW 
LOADZ 2F T -4.5781 -4.5781 GLOB UNIF SW 
LOADZ 2G T -4.5781 -4.5781 GLOBUNIF SW 
LOADZ 2G W -4.5781 -4.5781 GLOB UNlF SW 



LOADZ 2H W -4.5781 -4.5781 GLOBUNIF SW 
LOADZ 2H X -4.5781 -4.5781 GLOBUNIF SW 
LOADZ 21 X -4.5781 -4.5781 GLOB UNIF SW 
LOADZ 21 11 -4.5781 -4.5781 GLOBUNIF SW 
LOADZ 2Jll -4.5781 -4.5781 GLOB UNIF SW 
LOADZ 2J 12 -4.5781 -4.5781 GLOBUNIF SW 
LOADZ 2K R -4.5781 -4.5781 GLOBUNIF SW 
LOADZ 2K U -4.5781 -4.5781 GLOBUNIF SW 
LOADZ 2L U -4.5781 -4.5781 GLOBUNIF SW 
LOADZ 2L V -4.5781 -4.578I GLOBUNIF SW 
LOADZ 2M V -4.5781 -4.5781 GLOBUNIF SW 
LOADZ 2M Y -4.5781 -4.5781 GLOB UN1F SW 
LOADZ 2N Y -4.5781 -4.5781 GLOBUNIF SW 
LOADZ 2N Z -4.5781 -4.5781 GLOBUNIF SW 
LOADZ 20 z -4.5781 -4.578I GLOBUNIF SW 
LOADZ 20 13 -4.5781 -4.5781 GLOBUNIF SW 
LOADZ I 29 -6.0754 -6.0754 GLOBUNIF SW 
LOADZ 3 2E -6.0754 -6.0754 GLOBUNIF SW 
LOADZ 5 25 -6.0754 -6.0754 GLOBUNIF SW 
LOADZ 7 2D -6.0754 -6.0754 GLOBUNIF SW 
LOADZ B 2C -6.0754 -6.0754 GLOBUNIF SW 
LOADZ B 20 -6.0754 -6.0754 GLOBUNIF SW 
LOADZ c 25 -6.0754 -6.0754 GLOB UN1F SW 
LOADZ c 26 -6.0754 -6.0754 GLOB UNIF SW 
LOADZ F 2B -6.0754 -6.0754 GLOBUNIF SW 
LOADZ F 2C -6.0754 -6.0754 GLOBUNIF SW 
LOADZ G 26 -6.0754 -6.0754 GLOBUNIF SW 
LOADZ G 27 -6.0754 -6.0754 GLOBUNIF SW 
LOADZ J 2A -6.0754 -6.0754 GLOB UN1F SW 
LOADZ J 2B -6.0754 -6.0754 GLOBUNIF SW 
LOADZ K 27 -6.0754 -6.0754 GLOBUNIF SW 
LOADZ K28 -6.0754 -6.0754 GLOBUNIF SW 
LOADZ N 2A -6.0754 -6.0754 GLOBUNIF SW 
LOADZ N 2E -6.0754 -6.0754 GLOB UNIF SW 
LOADZ 0 28 -6.0754 -6.0754 GLOBUNIF SW 
LOADZ 0 29 -6.0754 -6.0754 GLOBUNIF SW 
LOADZ IP 2D -6.0754 -6.0754 GLOBUNIF SW 
LOADZ 2I 29 -6.0754 -6.0754 GLOBUNIF SW 
LOADZ 25 6 -6.0754 -6.0754 GLOB UNIF SW 
LOADZ 25 9 -6.0754 -6.0754 GLOBUNIF SW 
LOADZ 25 IG -6.0754 -6.0754 GLOB UN1F SW 
LOADZ 26 9 -6.0754 -6.0754 GLOB UNIF SW 
LOADZ 26 D -6.0754 -6.0754 GLOBUNIF SW 
LOADZ 27 D -6.0754 -6.0754 GLOBUNIF SW 
LOADZ 27 H -6.0754 -6.0754 GLOBUNIF SW 
LOADZ 28 H -6.0754 -6.0754 GLOBUNIF SW 
LOADZ 28 L -6.0754 -6.0754 GLOBUNIF SW 
LOADZ 29 L -6.0754 -6.0754 GLOB UNIF SW 
LOADZ 29 P -6.0754 -6.0754 GLOBUNIF SW 
LOADZ 2A I -6.0754 -6.0754 GLOBUNIF SW 
LOADZ 2A M -6.0754 -6.0754 GLOBUNIF SW 
LOADZ 2B E -6.0754 -6.0754 GLOBUNIF SW 
LOADZ 2B I -6.0754 -6.0754 GLOBUNIF SW 
LOADZ 2C A -6.0754 -6.0754 GLOB UNIF SW 
LOADZ 2C E -6.0754 -6.0754 GLOBUNIF SW 
LOADZ 2D 8 -6.0754 -6.0754 GLOB UNIF SW 
LOADZ 2D A -6.0754 -6.0754 GLOBUNIF SW 
LOADZ 2E M -6.0754 -6.0754 GLOB UNIF SW 
LOADZ 2E Q -6.0754 -6.0754 GLOBUNIF SW 
LOADZ 2P 2E -6.0754 -6.0754 GLOBUNIF SW 
LOADZ IT 26 -4.578I -4.578I GLOBUNIF SW 
LOADZ lU 2G -4.578I -4.578I GLOBUNIF SW 
LOADZ IV 2L -4.5781 -4.578I GLOBUNIF SW 
LOADZ IW 27 -4.578I -4.5781 GLOBUNIF SW 
LOADZ IX 2H -4.5781 -4.5781 GLOBUNIF SW 
LOADZ IY 2M -4.5781 -4.5781 GLOBUNIF SW 
LOADZ IZ 20 -4.5781 -4.5781 GLOBUNIF SW 
LOADZ 20 2J -4.578I -4.5781 GLOBUNIF SW 
LOADZ 22 28 -4.5781 -4.5781 GLOBUNIF SW 
LOADZ 23 21 -4.578I -4.5781 GLOBUNIF SW 
LOADZ 24 2N -4.5781 -4.5781 GLOBUNIF SW 



LOADZ 2F IH -4.5781 -4.5781 GLOB UNIF SW 
LOADZ 2K II -4.5781 -4.5781 GLOBUNIF SW 
LOADZ 5 c -30.329 -30.329 GLOB UNIF SW 
LOADZ 6 9 -30.329 -30.329 GLOBUNIF SW 
LOADZ 7 B -30.329 -30.329 GLOBUNIF SW 
LOADZ 8 A -30.329 -30.329 GLOBUNIF SW 
LOADZ 9 D -30.329 -30.329 GLOB UNIF SW 
LOADZ A E -30.329 -30.329 GLOB UNIF SW 
LOADZ B F -30.329 -30.329 GLOB UNIF SW 
LOADZ C G -30.329 -30.329 GLOBUNIF SW 
LOADZ D5SD -30.329 -30.329 GLOB UNIF SW 
LOADZ E 5SF -30.329 -30.329 GLOB UNIF SW 
LOADZ F 1 -30.329 -30.329 GLOB UN1F SW 
LOADZ G5SC -30.329 -30.329 GLOB UNIF SW 
LOADZ H L -30.329 -30.329 GLOB UNIF SW 
LOADZ IM -30.329 -30.329 GLOBUNIF SW 
LOADZ 1 N -30.329 -30.329 GLOB UNIF SW 
LOADZ K 0 -30.329 -30.329 GLOBUNIF SW 
LOADZ L p -30.329 -30.329 GLOBUNIF SW 
LOADZ MQ -30.329 -30.329 GLOB UNIF SW 
LOADZ N 3 -30.329 -30.329 GLOBUNIF SW 
LOADZ 0 I -30.329 -30.329 GLOB UNIF SW 
LOADZ S T -30.329 -30.329 GLOB UNIF SW 
LOADZ T W -30.329 -30.329 GLOBUNIF SW 
LOADZ U R -30.329 -30.329 GLOB UNIF SW 
LOADZ v u -30.329 -30.329 GLOB UNIF SW 
LOADZ wx -30.329 -30.329 GLOB UN1F SW 
LOADZ X II -30.329 -30.329 GLOBUNIF SW 
LOADZ y v -30.329 -30.329 GLOB UN1F SW 
LOADZ z y -30.329 -30.329 GLOBUNIF SW 
LOADZ II 12 -30.329 -30.329 GLOB UNIF SW 
LOADZ 13 z -30.329 -30.329 GLOB UNIF SW 
LOADZ 14 5PS -30.329 -30.329 GLOB UNIF SW 
LOADZ 164PS -30.329 -30.329 GLOB UNIF SW 
LOADZ 17 5SB -30.329 -30.329 GLOB UNIF SW 
LOADZ 18 3PS -30.329 -30.329 GLOB UNIF SW 
LOADZ 194SB -30.329 -30.329 GLOB UNIF SW 
LOADZ IA2PS -30.329 -30.329 GLOBUNIF SW 
LOADZ IB3SB -30.329 -30.329 GLOB UNIF SW 
LOADZ IC IPS -30.329 -30.329 GLOB UNIF SW 
LOADZ ID2SB -30.329 -30.329 GLOB UNIF SW 
LOAD Z IF ISB -30.329 -30.329 GLOB UNIF SW 
LOADZ IPS IE -30.329 -30.329 GLOB UNIF SW 
LOADZ ISB 10 -30.329 -30.329 GLOBUNIF SW 
LOADZ 2PS IC -30.329 -30.329 GLOB UNIF SW 
LOADZ 2SB 1B -30.329 -30.329 GLOB UNIF SW 
LOADZ 3PS lA -30.329 -30.329 GLOB UNIF SW 
LOADZ 3SB 19 -30.329 -30.329 GLOB UNIF SW 
LOADZ 4PS 18 -30.329 -30.329 GLOB UNIF SW 
LOADZ 4SB 17 -30.329 -30.329 GLOB UNIF SW 
LOADZ 5PS 16 -30.329 -30.329 GLOBUNIF SW 
LOADZ 5SB 15 -30.329 -30.329 GLOBUNIF SW 
LOADZ 5SC K -30.329 -30.329 GLOBUNIF SW 
LOADZ 5SD H -30.329 -30.329 GLOBUNIF SW 
LOADZ 5SF I -30.329 -30.329 GLOB UNIF SW 
END 



*inputan pada MOSES untuk pemodelan JACKET* 
$ 
$@@@@@@@@@@@@@@@@@@@@@ 
$@ @ 
$@ Defaults @ 
$@ @ 
$@@@@@@@@@@@@@@@@@@@@@ 
$ 
$ 

$••······································ 
$ 
&dimen -save -dimen Meters KN 
&LOCAL xfac = 1 yfac = 1 zfac = 1 
&model def -save 

Set Dimensions 

&modeCdef -fyield 248.04 -alpha 3.6111E-6 -spgravit 7.8492 -emodulus \ 
1.9981B -poi_ratio 0.3 -kfac 11 -cmfac 0.85 0.85 -flood no -use@ 

$ 
$@@@@@@@@@@@@@@@@@@@@@ 
$@ @ 
$@ Macros @ 
$@ @ 
$@@@@@@@@@@@@@@@@@@@@@ 
$ 
use_mac sac.mac 
$ 
s•••••••••••••••••••••••••••••••••••••••• 
$ 
&if .not. &v_exist(doload) &then 

&local doload =.true. 
&end if 
$ 
s•••••••••••••••••••••••••••••••••••••••• 
$ 
&if.not &v_ex.ist(flood) &then 

&local flood = yes 
&end if 
$ 

$••······································ 
$ 
&model_def -dir_pla nodes 
$ 
s•••••••••••••••••••••••••••••••••••••••• 
$ 
&model def -ext cat loadOOO 
$ - -

$@@@@@@@@@@@@@@@@@@@@@ 
$@ @ 
$@ Change Dimensions @ 
$@ @ 
$@@@@@@@@@@@@@@@@@@@@@ 
$ 
&dimen -dirnen feet kips 
&DESCRIBE BODY JACKET 
$ 
$@@@@@@@@@@@@@@@@@@@@@ 

·$@ @ 
$@ Ignored Cards @ 
$@ @ 
$@@@@@@@@@@@@@@@@@@@@@ 
$UCPART 0.50 1.00 0.50 1.00 0.50 1.00 

doload? 

flood? 

plate local axes 

load cat 

$HYDRO Z APEXTMNTHPAl 306.759 311.680 2.000 64.175 0.098 0. 
$HYDR02 0.90ML 0.80 2.00 
$ 
$@@@@@@@@@@@@@@@@@@@@@ 
$@ @ 
$@ Classes @ 
$@ @ 
$@@@@@@@@@@@@@@@@@@@@@ 
$ 
- BA TUBE 12.824 0.758 -emod 2.899E4 -poi_rat 0.24957 



-BO TUBE 23.158 0.476 -emod 2.899E4 -poi_ rat 0.24957 
-BH TUBE 33.378 0.863 -emod 2.899E4 -poi_rat 0.24957 
-BHK TUBE 20.715 0.%9 -emod 2.899E4 -pol rat 0.24957 
-BHT TUBE 32.924 0.917 -(yield 35.97 -emod 2.899E4 -poi_rat 0.24957 
-BS TUBE 33.318 1.213 -emod 2.899E4 -poi_ rat 0.24957 
-BT TUBE 33.378 0.863 -(yield 35.97 -emod 2.901 E4 -poi_rat 0.25043 
-BVT TUBE 32.924 0.917 -(yield 36.01 -emod 2.899E4 -poi_rat 0.24957 
-LG TUBE 84.669 2.362 -emod 2.899E4 -poi _rat 0.24957 
$ 
$@@@@@@@@@@@@@@@@@@@ 
$ @ 
$ Elements @ 
$ @ 
$@@@@@@@@@@@@@@@@@@@ 
$ 
BEAM 10000286 -LO *10000 *10001 
BEAM 10000064 -BH *10001 *10014 
BEAM 10000065 -BH *10001 *10021 
BEAM 10000200 -BS *10001 *10029 
BEAM 10000285 -LG ~ 1000N • 10003 
BEAM 10000097 -BH *10015 *10003 
BEAM 10000148 -BHK *1001Z *10003 
BEAM 1000020 I -BS • 10003 • 1002E 
BEAM 10000129 -BH *1002P *10003 
BEAM 10000267 -LG *10005 *1000C 
BEAM 10000061 -BO *1001C *10005 
BEAM 10000000 -BA *10005 *1001G 
BEAM 10000001 -BA *10005 *1001L 
BEAM 10000202 -BS "'10005 *10025 
BEAM 10000268 -LG • 10006 • J0009 
BEAM 10000042 -BO *1000T *10006 
BEAM 100000 I 0 -BA • 100 I G • 10006 
BEAM 10000024 -BA *1001M *10006 
BEAM 10000222 -BS • 10025 • 10006 
BEAM 10000269 -LG • J0007 • 1000B 
BEAM 10000032 -BO *10007 *10010 
BEAM 10000028 -BA • 100 I 0 • 10007 
BEAM 10000002 -BA *10007 *1001P 
BEAM J0000203 -BS * 10007 * 10020 
BEAM 10000270 -LG * 10008 • 1000A 
BEAM 10000033 -BO *10008 *JOOOU 
BEAM 10000003 -BA *10008 *J001N 
BEAM 10000030 -BA *1001P *10008 
BEAM 10000239 -BS • 10020 • 10008 
BEAM10000271 -LG *J0009 *JOOOO 
BEAM 10000066 -BH • 10009 • 1000T 
BEAM 10000067 -BH *J0009 *1001Q 
BEAM 10000223 -BS * 10025 • 10009 
BEAM 10000225 -BS * 10026 • 10009 
BEAM 10000068 -BH • 1000A • 10008 
BEAM 10000272 -LG • 1000A • 1000E 
BEAM 10000085 -BH *1000U *1000A 
BEAM 10000134 -BHK *J001S *1000A 
BEAM 1000023 7 -BS • 1002C • 1000A 
BEAM 10000240 -BS • 10020 • JOOOA 
BEAM 10000273 -LG • 1000B * 1000F 
BEAM 10000112 -BH • 100 l 0 • 1000B 
BEAM 10000135 -BHK *JOOlS *1000B 
BEAM 10000204 -BS *JOOOB *1002C 
BEAM 10000205 -BS *1000B *10020 
BEAM 10000274 -LG *1000C *10000 
BEAM 10000069 -BH *1000C *1001C 
BEAM 10000114 -BH *100IQ *1000C 
BEAM 10000206 -BS • 1000C • 10025 
BEAM 10000207 -BS *JOOOC *10026 
BEAM 10000275 -LG *10000 *JOOOH 
BEAM 10000034 -BO *10000 *JOOOT 
BEAM 10000087 -BH *1000W *JOOOO 
BEAM 10000046 -BO *JOOOX *JOOOO 
BEAM 10000070 -BH *10000 *1001T 
BEAM 10000226 -BS *10026 *10000 



BEAM 10000227 -BS *10027 *10000 
BEAM 10000071 -BH *1000E *1000F 
BEAM 10000276 -LG *1000E *10001 
BEAM 10000043 -BD *1000U *1000E 
BEAM 10000012 -BH *1000E *1000Y 
BEAM 10000035 -BD *1000E *1000Y 
BEAM 10000140 -BHK *1001V *1000E 
BEAM10000235 -BS *1002B *1000E 
BEAM 10000238 -BS • 1002C • 1000E 
BEAM 10000277 -LG *1000F *10001 
BEAM 10000036 -BD • 1000F • 10019 
BEAM 10000108 -BH *100lB *1000F 
BEAM 10000062 -BD *100JD *JOOOF 
BEAM 10000141-BHK *1001V *1000F 
BEAM 10000208 -BS *1000F *1002B 
BEAM 10000209 -BS *JOOOF *1002C 
BEAM 10000278 -LG • 10000 • JOOOK 
BEAM 10000056 -BD *10018 *10000 
BEAM 10000073 -BH *10000 *100lA 
BEAM 10000037 -BD *JOOOG *1001C 
BEAM 10000117 -BH *1001T *10000 
BEAM 10000210 -BS *10000 *10026 
BEAM 10000211 -BS *10000 *10027 
BEAM 10000279 -LG * 1000H • 1000L 
BEAM10000074-BH *1000H *1000X 
BEAM 10000015 -BH *1000H *1001W 
BEAM 10000228 -BS *10021 *1000H 
BEAM 10000229 -BS • 10028 • 1000H 
BEAM 10000076 -BH *10001 *10001 
BEAM 10000280 -LG *10001 • 1000M 
BEAM 10000089 -BH • 1000Y • 10001 
BEAM 10000146 -BHK *1001Y *10001 
BEAM 10000233 -BS * 1002A • 10001 
BEAM 10000236 -BS • 1002B • 10001 
BEAM 10000281-LG *10001 *1000N 
BEAM 10000104-BH *10019 *10001 
BEAM10000147 -BHK *1001Y *10001 
BEAM 10000212 -BS *10001 *1002A 
BEAM 10000213 -BS *10001 *1002B 
BEAM 10000282 -LG • 1000K • 10000 
BEAM 10000077 -BH *1000K *10018 
BEAM 10000120 -BH *1001W *1000K 
BEAM 10000214 -BS *1000K *10021 
BEAM 10000215 -BS *1000K *10028 
BEAM 10000283 -LG *1000L *1000P 
BEAM 10000038 -BD *1000L *1000X 
BEAM 10000091 -BH * 10011 • 1000L 
BEAM 10000051-BD *10012 *1000L 
BEAM 10000078 -BH • 1000L • 10022 
BEAM 10000230 -BS • 10028 • 1000L 
BEAM 10000231-BS *10029 *1000L 
BEAM 10000080 -BH *1000N *1000M 
BEAM 10000284 -LG *1000M *1000Q 
BEAM 10000048 -BD • 1000Y • 1000M 
BEAM 10000079 -BH *1000M *1000Z 
BEAM 10000039 -BD *1000M *10013 
BEAM 10000158 -BHK *10024 *1000M 
BEAM 10000234 -BS *1002A *1000M 
BEAM 10000241 -BS • 1002E • 1000M 
BEAM 10000040 -BD *1000N *JOOJS 
BEAM 10000100 -BH *10017 *1000N 
BEAM 10000058 -BD *10019 *1000N 
BEAM 10000159 -BHK *10024 *1000N 
BEAM 10000216 -BS *1000N *1002A 
BEAM 10000217 -BS *1000N *1002E 
BEAM 10000053 -BD • 10014 • 10000 
BEAM 10000081-BH *10000 *10016 
BEAM 10000041-BD *10000 *10018 
BEAM 10000126 -BH *10022 *10000 
BEAM 10000218 -BS *10000 *10028 
BEAM 10000219 -BS *10000 *10029 



BEAM 10000082 -BH *1000P *100I2 
BEAM 10000I25 -BH *1002I *1000P 
BEAM 10000232 -BS *10029 *1000P 
BEAM 10000093 -BH *10013 *1000Q 
BEAM 10000I49 -BHK *1001Z *1000Q 
BEAM 10000242 -BS * 1002E * 1000Q 
BEAM 10000083 -BH *1000Q *1002P 
BEAM J0000289 -LG *1000U *1000R 
BEAM 10000004 -BA *JOOOR *1001l 
BEAM 10000005 -BA *1000R *10011 
~EAM 10000026 -~A *100IN *1000R 
BEAM 10000I90 -BHT *1002K *1000R 
BEAM 10000287 -LG *JOOOS *1000T 
BEAM J0000044 -BD *1000U *1000S 
BEAM J0000006 -BA * 1000S * JOO lH 
BEAM 100000 I8 -BA * 100 lJ * JOOOS 
BEAM 10000007 -BA * JOOOS * 100 I M 
BEAM 10000I80 -BHT *1002F *1000S 
BEAM 10000084 -BH * 1000T * JOOOU 
BEAM 10000288 -LG *1000T *1000W 
BEAM 10000130 -BHK *100IQ *1000T 
BEAM JOOOOII5 -BH *100IR *1000T 
BEAM 10000I8I -BHT *1002F *1000T 
BEAM 10000182 -BHT *10020 *JOOOT 
BEAM 10000290 -LG * JOOOV * 1000U 
BEAM 10000045 -BD *1000W *1000U 
BEAM 10000132 -BHK *1001R *1000U 
BEAM 10000116 -BH *1001S *1000U 
BEAM 10000I91 -BHT *1002K *1000U 
BEAM 10000192 -BHT *1002L *1000U 
BEAM 10000086 -BH *1000V *1000W 
BEAM 10000047 -BD *1000X *1000V 
BEAM 10000293 -LG *JOOOY *1000V 
BEAM 10000138 -BHK *100IU *1000V 
BEAM 10000119 -BH *JOOIV *1000V 
BEAM 10000193 -BHT *1002L *JOOOV 
BEAM 10000I94 -BHT *1002M *JOOOV 
BEAM 10000291 -LG *1000W *1000X 
BEAM 10000049 -BD *JOOOY *1000W 
BEAM JOOOO 136 -BHK * 100 IT * 1000W 
BEAM 10000118 -BH *JOOIU *1000W 
BEAM 10000I83 -BHT *10020 *1000W 
BEAM 10000I84 -BHT *1002H *1000W 
BEAM 10000088 -BH * 1000X * 1000Y 
BEAM 10000292 -LG *1000X * 10011 
BEAM 10000I42 -BHK *JOOIW *1000X 
BEAM 10000I21 -BH *1001X *1000X 
BEAM 10000I85 -BHT *1002H *1000X 
BEAM 10000186 -BHT * 10021 * 1000X 
BEAM 10000294 -LG *JOOOZ *1000Y 
BEAM 10000050 -BD * JOO II * 1000Y 
BEAM 10000144 -BHK *100IX *1000Y 
BEAM 10000I22 -BH *100IY *1000Y 
BEAM 10000195 -BHT *1002M *JOOOY 
BEAM 10000I96 -BHT *1002N *1000Y 
BEAM 10000090 -BH * 1000Z * 100 II 
BEAM 10000296 -LG *10013 * 1000Z 
BEAM 10000I56 -BHK *10023 *JOOOZ 
BEAM 10000128 -BH *10024 *1000Z 
BEAM 10000I97 -BHT *1002N *1000Z 
BEAM 10000 I98 -BHT * 10020 * 1000Z 
BEAM 10000295 -LG *10011 *10012 
BEAM 10000052 -BD *10013 *100II 
BEAM 10000I54 -BHK *10022 *100II 
BEAM 10000127 -BH *10023 *100II 
BEAM 10000I87 -BHT *10021 *100Il 
BEAM 10000188 -BHT *1002J *10011 
BEAM 10000092 -BH * 10012 * 10013 
BEAM 10000I24 -BH *10020 *100I2 
BEAM 10000152 -BHK *10021 *10012 
BEAM 10000189 -BHT *10021 *100I2 



BEAM 10000094 -BH *10013 *1001Z 
BEAM 10000150 -BHK *10020 *10013 
BEAM 10000199 -BHT *10020 *10013 
BEAM 10000095 -BH *10014 *10015 
BEAM 10000096 -BH *10014 *10020 
BEAM 10000153 -BHK *10021 *10014 
BEAM 10000160 -BHT *10014 *10021 
BEAM 10000297 -LG • 10014 • 105PS 
BEAM 10000054 -BD *10015 *10016 
BEAM 10000123 -BH *1001Z *10015 
BEAM 10000151 -BHK *10020 *10015 
BEAM 10000161-BHT *10015 *10020 
BEAM 10000316 -LG *J05SB *J0015 
BEAM 10000098 -BH *10016 *10017 
BEAM 10000055 -BD *10016 •10019 
BEAM 10000155 -BHK •10022 *10016 
BEAM 10000099 -BH •10016 • 10023 
BEAM 10000162 -BHT *10016 •10021 
BEAM 10000163 -BHT •10016 •10021 
BEAM 10000298 -LG •10016 *104PS 
BEAM 10000315 -LG •105PS *10016 
BEAM 10000157 -BHK •10023 *10017 
BEAM 10000101 -BH •10011 •10024 
BEAM 10000164 -BHT • 10017 • 1002N 
BEAM 10000165 -BHT • 10017 • 10020 
BEAM 10000314-LG •J04SB •10017 
BEAM 10000299 -LG •10017 *105SB 
BEAM 10000102 -BH *10018 *10019 
BEAM 10000057 -BD *10018 *10018 
BEAM 10000143 -BHK *1001W *10018 
BEAM 10000103 -BH *10018 *1001X 
BEAM 10000166 -BHT • 10018 *1002H 
BEAM 10000167 -BHT *10018 *10021 
BEAM 10000300 -LG • 10018 •103PS 
BEAM 10000313 -LG *104PS *10018 
BEAM 10000059 -BD *10019 *1001A 
BEAM10000145 -BHK *1001X *10019 
BEAM 10000105 -BH *10019 *1001Y 
BEAM 10000168 -BHT •10019 *1002M 
BEAM 10000169 -BHT *10019 *1002N 
BEAM 10000312 -LG •103SB *10019 
BEAM 10000301 -LG •10019 *104SB 
BEAM 10000106 -BH *1001A *1001B 
BEAM 10000060 -BD *1001A •10010 
BEAM 10000137 -BHK *1001T •1001A 
BEAM 10000107 -BH *1001A *1001U 
BEAM 10000170 -BHT • 100 I A • 10020 
BEAM10000171-BHT *1001A •1002H 
BEAM 10000302 -LG •1001A •102PS 
BEAM 10000311-LG •103PS *J001A 
BEAM 10000139 -BHK *1001U •1001B 
BEAM 10000109 -BH •JOOIB •1001V 
BEAM 10000172 -BHT *10018 *1002L 
BEAM 10000173 -BHT *1001B *1002M 
BEAM 10000310 -LG *J02SB *10018 
BEAM 10000303 -LG *1001B *J03SB 
BEAM 10000110 -BH • 1001C • 10010 
BEAM10000131-BHK *1001Q *1001C 
BEAM 10000111 -BH *1001C *1001R 
BEAM10000174-BHT *1001C *1002F 
BEAM 10000175 -BHT *J001C *10020 
BEAM 10000304 -LG *J001C *101PS 
BEAM 10000309 -LG *102PS *1001C 
BEAM 10000063 -BD *10010 *J001E 
BEAM 10000133 -BHK *1001R *10010 
BEAM 10000113 -BH •10010 *1001S 
BEAM 10000176 -BHT *10010 *1002K 
BEAM 10000177 -BHT *10010 *1002L 
BEAM 10000308 -LG • 101SB • JOOlD 
BEAM 10000305 -LG *10010 *102SB 
BEAM 10000012 -BA *1001H *1001E 



BEAM 10000008 -BA *1001E *1001K 
BEAM 10000022 -BA *1001L *100IE 
BEAM 10000178 -BHT *1001E *1002F 
BEAM 10000307 -LG * 10 IPS * 100 IE 
BEAM 10000015 -BA *10011 *1001F 
BEAM10000020-BA *1001K *1001F 
BEAM 10000009 -BA *JOOIF *10010 
BEAM 10000179 -BHT *1001 F *1002K 
BEAM 10000306 -LG *1001F *101SB 
BEAM J0000023 -BA *JOOIL *JOOIG 
BEAM 10000011 -BA *10010 *100IM 
BEAM 10000224 -BS *10025 *10010 
BEAM10000019-BA *10011 *JOOIH 
BEAM 10000013 -BA *1001H *JOOIK 
BEAM 10000014 -BA * 100 I H * 100 I L 
BEAM J0000025 -BA *1001M *1001H 
BEAM 10000265 -BVT *1002F *1001H 
BEAM 10000016 -BA *10011 *10011 
BEAM 10000021 -BA *1001K *10011 
BEAM 10000017 -BA *10011 *1001N 
BEAM 10000029 -BA *10010 *100Jl 
BEAM J0000266 -BVT * 1002K * JOOII 
BEAM J0000027 -BA *1001N *1001P 
BEAM 10000031-BA *1001P *10010 
BEAM 10000220 -BS *J001P * 1002D 
BEAM 10000254 -BVT * 1001T *10026 
BEAM 10000255 -BVT *1001U *10020 
BEAM 10000256-BVT *1001V *1002L 
BEAM 10000257 -BVT *1001W *10027 
BEAM 10000258 -BVT * 1001X *1002H 
BEAM10000259 -BVT *1001Y *1002M 
BEAM 10000260 -BVT * 100 1Z * 10020 
BEAM 10000261 -BVT *10020 *10021 
BEAM 10000221 -BS * 10021 * 10029 
BEAM 10000262 -BVT *10022 *10028 
BEAM 10000263 -BVT *10023 *10021 
BEAM 10000264 -BVT * 10024 * 1002N 
BEAM 10000243 -BS *1002P *1002E 
BEAM 10000244 -BT * 10 IPS * J002F 
BEAM 10000246 -BT * 102PS * 10020 
BEAM J0000248 -BT *J03PS * 1002H 
BEAM 10000250 -BT * 104PS * 10021 
BEAM 10000252 -BT * 105PS * 10021 
BEAM 10000245 -BT *101SB *1002K 
BEAM 10000247 -BT *J02SB *1002L 
BEAM 10000249 -BT *103SB * 1002M 
BEAM 10000251 -BT *104SB *1002N 
BEAM 10000253 -BT * 105SB * 10020 
$ 
$@@@@@@@@@@@@@@@@@@@@@ 
$@ @ 
$@ Nodes @ 
$@ @ 
$@@@@@@@@@@@@@@@@@@@@@ 
$ 
*JOOOI 
*J0003 
*10005 
*10006 
*J0007 
*10008 
*10009 
*1000A 
*JOOOB 
*JOOOC 
*1000D 
*JOOOE 
*JOOOF 
*JOOOG 
*1000H 
*JOOOI 

-306.760*%xfac 
-306.760*%xfac 
22.966*%xfac 
22.966*%xfac 
22. 966*%xfac 
22.966*%xfac 
-40.705*o/oxfac 
-40.705*%xfac 
-42.65l*%xfac 
-42.651*o/oxfac 
-107.560*%xfac 
-107.560*%xfac 
-lli.5SO*%xfac 
-111.550*%xfac 
-180. 790*%xfac 

-l80.790*%xfac 

147.638*%yfac 

O.OOO*o/oyfac 51 . 759*%zfac 
147.638*%yfac 
147.638*%yfac 51.7S9*%zfac 

O.OOO*o/oyfac 67.612*%zfac 
147.638*%yfac 67.612*%zfac 
147.638*%yfac 

O.OOO*o/oyfac 
147.638*%yfac 
147.638*%yfac 

84.259*%zfac 
84.259*%zfac 

O.OOO*o/oyfac 102.493*%zfac 
l47.638*%yfac 102.493*%zfac 



*JOOOJ 
*JOOOK 
*JOOOL 
*JOOOM 
*JOOON 
*JOOOO 
*JOOOP 
*JOOOQ 
*JOOOR 
*1000S 
*1000T 
*1000U 
*JOOOV 
*1000W 
*1000X 
*1000Y 
*1000Z 
*10011 
*10012 
*10013 
*10014 
*JOOI5 
*10016 
*10017 
*10018 
*10019 
*JOOIA 
*JOOIB 
*1001C 
*JOOID 
*1001E 
*JOOIF 
*JOOIG 
*1001H 
*10011 
*10011 
*JOOIK 
*JOOIL 
*1001M 
*JOOIN 
*JOOIO 
*1001P 
*1001Q 
*1001R 
*1001S 
*1001T 
*1001U 
*J001V 
*1001W 
*JOOIX 
*J001Y 
*1001Z 
*10020 
*10021 
*10022 
*10023 
*10024 
*10025 
*10026 
*10021 
*10028 
*10029 
*1002A 
*1002B 
*1002C 
*1002D 
*1002£ 
*1002F 
*10020 
*1002H 
*10021 

-187.010*%xfac 147.638*%yfac 
-187.010*o/..xfac 
-257.190*%xfac 
-257.190*o/..xfac 
-265. 750*%xfac 
-265.750*%xfac 
-296.990*%xfac 
-296.990*%xfac 
22.966*%xfac 
22.966*%xfac 
-40. 705*%xfac 
-40.705*o/..xfac 
-107.560*o/..xfac 
-l07.560*%xfac 
-180. 790*%xfac 
-180.790*%xfac 
-257.190*o/..xfac 
-257.190*%xfac 
-296.990*%xfac 
-296.990*%xfac 
-306. 760*%xfac 
-306. 760*%xfac 
-265. 750*o/..xfac 
-265. 750*%xfac 
-187.010*%xfac 
-187.010*o/..xfac 
-ll1.550*%xfac 
-lll.550*o/..xfac 
-42.65 1*o/..xfac 
-42.651*o/..xfac 
22.966*%xfac 
22.966*%xfac 
22.966*o/..xfac 
22.966*%xfac 

22.966*%xfac 
22.966*o/..xfac 
22.966*o/..xfac 
22.966*o/..xfac 
22.966*%xfac 
22.966*%xfac 
22.966*o/..xfac 
22.966*%xfac 
-41. 680*o/..xfac 
-41.680*%xfac 
-41 .680*%xfac 
-109.560*o/..xfac 
-109.560*o/..xfac 
-109 .560*o/..xfac 
-l83.900*o/..xfac 
-183.900*%xfac 
-l83.900*%xfac 
-30 l.870*o/..xfac 
-30l.870*%xfac 
-301.870*o/..xfac 
-26l.470*o/..xfac 
-26l.470*%xfac 
-26l.470*o/..xfac 
-5.000*%xfao 

-71.844 *o/..xfac 
-143.050*o/..xfac 
-219.340*o/..xfac 
-280.850*%xfac 
-219.340*o/..xfac 
-143.050*%xfac 
-71.844*%xfac 
-5.003 *o/..xfac 

-280.850*%xfac 
-5.000*%xfac 
-71.844*o/..xfac 

-143.050*o/..xfac 
-219 .340*o/..xfac 

O.OOO*%yfac 121.516*%zfac 
147.638*%yfac 121.516*%zfac 
147.638*%yfac 

O.OOO*%yfac l31.427*%zfac 
147.638*%yfac 13l.427*%zfac 
98.425*"/oyfac 5l.759*%zfac 
49.213*%yfac 5l.759*%zfac 
49.213*%yfac 67.612*%zfac 
98.425*%yfac 67.612*%zfac 
98.425*%yfac 84.259*%zfac 
49.213*%yfac 84.259*%zfac 
49.213*%yfac 102.493*%zfac 
98.425*%yfao 102.493*o/ozfao 
98.425*%yfac 121.516*o/ozfac 
49.213*%yfac 12l.516*%zfac 
49.213*%yfac l31.427*o/ozfac 
98.425*"/oyfac l31.427*o/ozfac 
49213*%yfac 
98.425*%yfac 
49.213*%yfac 
98.425*%yfac 
49.213*%yfac 
98.425*%yfac 
49.213*%yfac 
98.425*%yfac 
49.213*%yfac 
98.425*%yfac 
49.213*%yfac 
98.425*%yfac 
O.OOO*o/oyfac 

49.213*"/oyfac 
98.425*%yfac 
73.819*%yfac 
73.819*%yfac 
24.606*%yfac 

25 .879*o/ozfac 
25.879*o/ozfac 

25.879*%zfac 
51.759*%zfac 

24.606*%yfac 51.759*o/ozfac 
123.031*%yfac 5l.759*o/ozfac 
123.031*%yfac 
147.638*%yfac 25.879*%zfac 

O.OOO*%yfac 33.806*%zfac 
49.213*%yfac 33.806*o/ozfac 
98.425*%yfac 33.806*o/ozfac 

O.OOO*%yfac 42.129*o/ozfac 
49.213*%yfac 42.129*%zfac 
98.425*%yfac 42.129*o/ozfac 
O.OOO*o/oyfac 51.247*o/ozfac 

49213*%yfac 51.247*%zfac 
98.425*%yfac 5l.247*%zfac 
98.425*%yfac 65. 712*o/ozfac 
49.213*%yfac 65.712*o/ozfac 
O.OOO*o/oyfac 65.712*%zfac 
O.OOO*o/oyfac 60.758*%zfac 

49.213*%yfac 60.758*o/ozfac 
98.425*%yfac 60.758*%zfac 
O.OOO*%yfac 29.698*o/ozfao 
O.OOO*o/oyfac 37.894*o/ozfac 
O.OOO*o/oyfac 46.624*o/ozfac 
O.OOO*%yfac 55.984*%zfac 
O.OOO*%yfac 63.524*o/ozfac 
147.638*%yfac 55.984*o/ozfac 
147.638*%yfac 46.624*%zfac 

147.638*%yfac 37.894*o/ozfac 
147.638*%yfac 29.698*o/ozfac 
147.638*%yfac 63.524*%zfac 

49.213*%yfac 29.698*o/ozfac 
49.213*%yfac 37.894*o/ozfac 
49.213*%yfac 46.624*%zfac 

49.213*%yfac 55.984*o/ozfac 



*10021 -280.850*%xfac 
*1002K -5.000*%xfac 
*1002L -71.844*%xfac 

49.213*%yfac 
98.425*%yfac 
98.425*%yfac 

63.524*%zfac 
29.698*%zfac 
37.894*%zfac 

*1002M 
*1002N 
*10020 
*J002P 
*101PS 
*101SB 
*102PS 
*102SB 
*103PS 
*J03SB 
*J04PS 
*104SB 
*105PS 
*105SB 

-143.050*%xfac 
-219.340*%xfac 
-280.850*%xfac 
-301.870*%xfac 

-4.029*%xfac 
-4.229*%xfac 

-72.047*%xfac 
-72.047*%xfac 

-144.230'"'Yoxfac 
-144.230*o/oxfac 
-221.620*%xfac 
-221.620*%xfac 
-284.710*%xfac 
-284.710*%xfac 

98.425*%yfac 
98.425*%yfac 
98.425*%yfac 

147.638*%yfac 
49.213*%yfac 
98.425*%yfac 
49.213*%yfac 
98.425*%yfac 
49.213*%yfac 
98.425*%yfac 
49.213*%yfac 
98.425*%yfac 
49.213*%yfac 
98.425*%yfac 

$ 
$@@@@@@@@@@@@@@@@@@@@ 
$@ @ 
$@ Loads Factors @ 
$@ @ 
$@@@@@@@@@@@@@@@@@@@@ 
$ 
&local wt_air = .true. 
&local smargin = I. 
&local use_comments = .true. 

46.624*%zfac 
55.984*%zfac 
63.524*%zfac 
65.712*%z:fac 

&local loadOOO = &number(real l .OO/%smargin) 
&local loadOOI =&number( real l.OO/%smargin) 
$ 
$@@@@@@@@@@@@@@@@@@@@ 
$@ @ 
$@ Loads @ 
$@ @ 
$@@@@@@@@@@@@@@@@@@@@ 
$ 
&if %do load &then 
&model_def -ext_cat loadOOI 
memwei *10005 *10010 9.77E-2 -sgrav 7.6563 -fact %load001 -cat SW 
memwei *J0005 *JOOIL 9.77E-2 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *10007 *JOOIP 9.77E-2 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *10008 *1001N 9.77E-2 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *JOOOR *JOOII 9.77E-2 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *JOOOR *1001J 9.77E-2 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *JOOOS *JOOIH 9.77E-2 -sgrav 7.6563 -fact %1oad001-cat SW 
memwei *JOOOS *JOOIM 9.77E-2 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *JOOIE *1001K 9.77E-2 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *JOOlF *10010 9.77E-2 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *JOOlG *10006 9.77E-2 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *10010 *1001M 9.77E-2 -sgrav 7.6563 -fact %load001 -cat SW 
memwei *1001H *JOOIE 9.77E-2 -sgrav 7.6563 -fact %load001 -cat SW 
memwei *JOOIH *JOOIK 9.77E-2 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *JOOIH *JOOIL 9.77E-2 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *JOOII *JOOlF 9.77E-2 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *10011*10011 9.77E-2 -sgrav 7.6563 -fact %load001 -cat SW 
memwei *JOOII *JOOlN 9.77E-2 -sgrav 7.6563 -fact %load001 -cat SW 
memwei *JOOIJ *JOOOS 9.77E-2 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *10011 *JOOIH 9.77E-2 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *JOOIK *1001F 9.77E-2 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *1001K *JOOII 9.77E-2 -sgrav 7.6563 -fact %Ioad001 -cat SW 
memwei *JOOIL *JOOlE 9.77E-2 -sgrav 7.6563 -fact %load001 -cat SW 
memwei *JOOlL *JOOIG 9.77E-2 -sgrav 7.6563 -fact %load001 -cat SW 
memwei *JOOlM *10006 9.77E-2 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *JOOIM *1001H 9.77E-2 -sgrav 7.6563 -fact %load001 -cat SW 
memwei *100IN *JOOOR 9.77E-2 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *1001N *JOOIP 9.77E-2 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *JOOIO *J0007 9.77E-2 -sgrav 7.6563 -fact %1oad00l -cat SW 
memwei *JOOIO *J00119.77E-2 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *1001P *J0008 9.77E-2 -sgrav 7.6563 -fact %load001 -cat SW 
memwei *JOOIP *10010 9.77E-2 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *J0007 *100lD 0.1154 -sgrav 7.6563 -fact %1oad001 -cat SW 



memwei *J0008 *JOOOU 0.1154 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *JOOOD *JOOOT 0.1154 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *JOOOE *JOOOY 0.1154 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei • JOOOF • 10019 0.1154 -sgmv 7.6563 -fact %1oad00 1 -cat SW 
memwei *JOOOG *J001C 0.1154 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *JOOOL *JOOOX 0.1154 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *JOOOM *10013 0.1154 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *1000N *J0015 0.1154 -sgrav 7.6563 -fact %load001 -cat SW 
memwei *10000 *J0018 0.1154 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *1000T *10006 0.1154 -sgrav 7.6563 -fact %Joad001 -cat SW 
memwei *1000U *JOOOE 0.1154 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *1000U *JOOOS 0.1154 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *JOOOW *JOOOU 0.1154 -sgrav 7.6563 -fact %load001 -cat SW 
memwei *JOOOX *JOOOD 0.1154 -sgrav 7.6563 -fact%load00l -cat SW 
memwei *JOOOX *1000V 0.1154 -sgrav 7.6563 -fact %load001 -cat SW 
memwei *1000Y *JOOOM 0.1154 -sgrav 7.6563 -fact %load001 -cat SW 
memwei *1000Y *1000W0.1154 -sgrav 7.6563 -fact%load001 -cat SW 
memwei • 10011 • 1000Y 0.1154 -sgrav 7.6563 -fact %1oad00 1 -cat SW 
memwei *J0012 *1000L 0.1154 -sgrav 7.6563 -fact o/oload001 -cat SW 
memwei *10013 *JOOll 0.1154 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *J0014 *10000 0.1154 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *10015 *10016 0.1154 -sgrav 7.6563 -fact %load001 -cat SW 
memwei *J0016 *J0019 0.1154 -sgrav 7.6563 -fact %1oad00l -cat SW 
memwei *10018 *1000G 0.1154 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *10018 *JOOIB 0.1154 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *J0019 *1000N 0.1154 -sgrav 7.6563 -fact o/oload001 -cat SW 
memwei *J0019 *1001A 0.1154 -sgrav 7.6563 -fact o/oloadOOl -cat SW 
memwei *1001A *10010 0.1154 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *1001C *10005 0.1154 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *10010 *JOOOF 0.1154 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *10010 *1001E 0.1154 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *10001 *10014 0.2999 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *JOOOl *J0021 0.2999 -sgrav 7.6563 -fact %load001 -cat SW 
memwei • 10009 • 1000T 0.2999 -sgrav 7.6563 -fact %load()() 1 -cat SW 
memwei *10009 *1001Q 0.2999 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei • 1000A • JOOOB 0.2999 -sgrav 7.6563 -fact %1oad00 l -cat SW 
memwei *1000C *JOOlC 0.2999 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *10000 *1001T 0.2999 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *1000E *1000F 0.2999 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *1000E *1000V 0.2999 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *1000G *1001A 0.2999 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei • JOOOH • JOOOX 0.2999 -sgrav 7.6563 -fact o/oloadOO l -cat SW 
memwei *1000H *1001W 0.2999 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei • 10001 • 10001 0.2999 -sgrav 7.6563 -fact %load00 l -cat SW 
memwei *1000K *10018 0.2999 -sgrav 7.6563 -fact o/oload001 -cat SW 
memwei *1000L *10022 0.2999 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *1000M *1000Z 0.2999 -sgrav 7.6563 -fact o/oload001 -cat SW 
memwei • JOOON • JOOOM 0.2999 -sgrav 7.6563 -fact %load00 1 -cat SW 
memwei *10000 *10016 0.2999 -sgrav 7.6563 -fact o/oload001 -cat SW 
memwei *1000P *10012 0.2999 -sgrav 7.6563 -fact %load001 -cat SW 
memwei *1000Q *1002P 0.2999 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *1000T *JOOOU 0.2999 -sgrav 7.6563 -fact %load001 -cat SW 
memwei *JOOOU *1000A 0.2999 -sgrav 7.6563 -fact o/oload001 -cat SW 
memwei *JOOOV *JOOOW 0.2999 -sgrav 7.6563 -fact %load001 -cat SW 
memwei *1000W *10000 0.2999 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *JOOOX *1000Y 0.2999 -sgrav 7.6563 -fact o/oload001 -cat SW 
memwei *1000Y *J()()()[ 0.2999 -sgrav 7.6563 -fact %load001 -cat SW 
memwei • JOOOZ • J0011 0.2999 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *J0011 *1000L 0.2999 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *10012 *10013 0.2999 -sgrav 7.6563 -fact %1oad00l -cat SW 
memwei *10013 *JOOOQ 0.2999 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *10013 *1001Z 0.2999 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *10014 *10015 0.2999 -sgrav 7.6563 -fact %load001 -cat SW 
memwei *10014 *J0020 0.2999 -sgrav 7.6563 -facto/oload001 -cat SW 
memwei *10015 *J0003 0.2999 -sgrav 7.6563 -fact o/oload001 -cat SW 
memwei *10016 *10017 0.2999 -sgrav 7.6563 -fact %load00l -cat SW 
memwei *J0016 *J0023 0.2999 -sgrav 7.6563 -fact %load001 -cat SW 
memwei *10017 *1000N 0.2999 -sgrav 7.6563 -fact o/oloadOOl -cat SW 
memwei *10017 *10024 0.2999 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *J0018 *10019 0.2999 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *10018 *1001X 0.2999 -sgrav 7.6563 -fact %1oad001 -cat SW 



memwei *10019 *10001 0.2999 -sgrav 7.6563 -fact%1oad00I -cat SW 
memwei *JOOI9 *JOOI Y 0.2999 -sgrav 7.6563 -fact %1oad00I -cat SW 
memwei *JOOlA *1001B 0.2999 -sgrav 7.6563 -fact %load()() I -cat SW 
memwei *JOOIA *100IU 0.2999 -sgrav 7.6563 -fact %load001 -cat SW 
memwei *JOOIB *JOOOF 0.2999 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *JOOlB *1001V 0.2999 -sgrav 7.6563 -fact %load()() I -cat SW 
memwei *J001C *JOOlD 0.2999 -sgrav 7.6563 -fact %load()() I -cat SW 
memwei *JOOlC *JOOIR 0.2999 -sgrav 7.6563 -fact %load001 -cat SW 
memwei * JOO lD * JOOOB 0.2999 -sgrav 7.6563 -fact %load00 I -cat SW 
memwei *JOOlD *JOOIS 0.2999 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *JOOIQ *JOOOC 0.2999 -sgrav 7.6563 -fact %load()() I -cat SW 
memwei *JOOIR *JOOOT 0.2999 -sgrav 7.6563 -fact %1oadOOI -cat SW 
memwei *JOOIS *1000U 0.2999 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *JOOIT *JOOOG 0.2999 -sgrav 7.6563 -fact %1oad00I -cat SW 
memwei *JOOIU *JOOOW 0.2999 -sgrav 7.6563 -fact %load001 -cat SW 
memwei *JOOIV *1000V 0.2999 -sgrav 7.6563 -fact %loadOOI -cat SW 
memwei * JOO I W * JOOOK 0.2999 -sgrav 7.6563 -fact %load00 I -cat SW 
memwei • JOO I X * 1000X 0.2999 -sgrav 7.6563 -fact %1oad00 I -cat SW 
memwei *JOOI Y *JOOOY 0.2999 -sgrav 7.6563 -fact %1oadOOI -cat SW 
memwei *JOOIZ *JOOI5 0.2999 -sgrav 7.6563 -fact %1oadOOI -cat SW 
memwei * J0020 * 10012 0.2999 -sgrav 7.6563 -fact %load00 I -cat SW 
memwei *10021 *JOOOP 0.2999 -sgrav 7.6563 -fact %load001 -cat SW 
memwei *10022 *10000 0.2999 -sgrav 7.6563 -fact %1oadOOI -cat SW 
memwei *10023 *JOOil 0.2999 -sgrav 7.6563 -fact %load001 -cat SW 
memwei * J0024 • JOOOZ 0.2999 -sgrav 7.6563 -fact %load001 -cat SW 
memwei *1002P *10003 0.2999 -sgrav 7.6563 -fact %1oadOOI -cat SW 
memwei *J001Q *1000T 0.2045 -sgrav 7.6563 -fact %1oadOOI -cat SW 
memwei *JOOIQ *JOOIC 0.2045 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *JOOIR *JOOOU 0.2045 -sgrav 7.6563 -fact %load()() I -cat SW 
memwei *JOOIR *JOOID 0.2045 -sgrav 7.6563 -fact %1oadOOI -cat SW 
memwei * 1001S *JOOOA 0.2045 -sgrav 7.6563 -fact %1oadOOI -cat SW 
memwei *JOOIS *JOOOB 0.2045 -sgrav 7.6563 -fact %1oad00l -cat SW 
memwei *JOOlT *JOOOW 0.2045 -sgrav 7.6563 -fact %load00l -cat SW 
memwei *J001T *J001A 0.2045 -sgrav 7.6563 -fact %load001 -cat SW 
memwei *JOOIU *JOOOV 0.2045 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *JOOlU *JOOIB 0.2045 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *JOOlV *JOOOE 0.2045 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *J001V *JOOOF 0.2045 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *JOOlW *JOOOX 0.2045 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *J001W *J0018 0.2045 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *J001X *JOOOY 0.2045 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *J001X *J0019 0.2045 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *J001Y *JOOOI 0.2045 -sgrav 7.6563 -fact %load001 -cat SW 
memwei *JOOlY *JOOOJ 0.2045 -sgrav 7.6563 -fact %load00l -cat SW 
memwei *J001Z *10003 0.2045 -sgrav 7.6563 -fact %load001 -cat SW 
memwei *J001Z *1000Q 0.2045 -sgrav 7.6563 -fact %load001 -cat SW 
memwei • J0020 • 100I3 0.2045 -sgrav 7.6563 -fact %Ioad001 -cat SW 
memwei *J0020 *10015 0.2045 -sgrav 7.6563 -fact %load00l -cat SW 
memwei *J0021 *J0012 0.2045 -sgrav 7.6563 -fact %load001 -cat SW 
memwei *10021 *10014 0.2045 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *J0022 *JOOll 0.2045 -sgrav 7.6563 -fact %load001 -cat SW 
memwei • J0022 • 10016 0.2045 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *J0023 *JOOOZ 0.2045 -sgrav 7.6563 -fact %load001 -cat SW 
memwei *10023 "10017 0.2045 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *J0024 *JOOOM 0.2045 -sgrav 7.6563 -fact %load001 -cat SW 
memwei *10024 *1000N 0.2045 -sgrav 7.6563 -fact %load001 -cat SW 
memwei *10014 *10021 0.3137 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *10015 *10020 0.3137 -sgrav 7.6563 -fact %1oadOOI -cat SW 
memwei *10016 *10021 0.3137 -sgrav 7.6563 -fact %load001-cat SW 
memwei *J0016 *J002J 0.3137 -sgrav 7.6563 -fact %load001 -cat SW 
memwei • JOO 17 * 1002N 0.3137 -sgrav 7.6563 -fact %load001 -cat SW 
memwei * 10017 *J0020 0.3137 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *10018 *J002H 0.3137 -sgrav 7.6563 -fact %1oad001-cat SW 
memwei *J0018 *10021 0.3137 -sgrav 7.6563 -fact %load001 -cat SW 
memwei *J0019 *J002M 0.3137 -sgrav 7.6563 -fact %load001 -cat SW 
memwei *JOOI9 *J002N 0.3137 -sgrav 7.6563 -fact %load001 -cat SW 
memwei *J001A *J002G 0.3137 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *J001A *J002H 0.3137 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *JOOlB *J002L 0.3137 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *JOOlB *J002M 0.3137 -sgrav 7.6563 -fact %load001 -cat SW 
memwei *J001C *J002F 0.3137 -sgrav 7.6563 -fact %load001 -cat SW 



memwei *1001C *10020 0.3137 -sgrav 7.6563 -fact %load()() I -cat SW 
memwei *JOOID *1002K 0.3137 -sgrav 7.6563 -fact %Joad001 -cat SW 
memwei *10010 *J002L 0.3137 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *JOOIE *J002F 0.3137 -sgrav 7.6563 -fact %load()() I -cat SW 
memwei *1001F *J002K 0.3137 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *J002F *JOOOS 0.3137 -sgrav 7.6563 -fact %Joad001 -cat SW 
memwei *1002F *1000T 0.3137 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *10020 *1000T 0.3137 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *10020 *1000W0.3137 -sgrav 7.6563 -fact%1oadOOI-catSW 
memwei *1002H *1000W 0.3137 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei • 1002H • 1000X 0.3137 -sgrav 7.6563 -fact %1oad00 1 -cat SW 
memwei *10021 *1000X 0.3137 -sgrav 7.6563 -fact %load001 -cat SW 
memwei *10021 *10011 0.3137 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *10021 *10011 0.3137 -sgrav 7.6563 -fact %1oad001-cat SW 
memwei *10021 *10012 0.3137 -sgrav 7.6563 -fact%1oad001 -cat SW 
memwei *1002K *JOOOR 0.3137 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *1002K *1000U 0.3137 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *1002L *1000U 0.3137 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *J002L *JOOOV 0.3137 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *J002M *1000V 0.3137 -sgrav 7.6563 -fact%1oad001 -cat SW 
memwei *J002M *JOOOY 0.3137 -sgrav 7.6563 -facto/oload001-cat SW 
memwei *1002N *JOOOY 0.3137 -sgrav 7.6563 -fact%1oad001 -cat SW 
memwei *J002N *JOOOZ 0.3137 -sgrav 7.6563 -fact%1oad001 -cat SW 
memwei *10020 *JOOOZ 0.3137 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *10020 *10013 0.3137 -sgrav 7.6563 -fact o/oload001 -cat SW 
memwei *10001 *10029 0.4163 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *10003 *1002E 0.4163 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *10005 *10025 0.4163 -sgrav 7.6563 -fact %load001 -cat SW 
memwei *10007 *10020 0.4163 -sgrav 7.6563 -fact o/oload001 -cat SW 
memwei *10008 *1002C 0.4163 -sgrav 7.6563 -fact %load001 -cat SW 
memwei *JOOOB *10020 0.4163 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *1000C *10025 0.4163 -sgrav 7.6563 -fact %load001 -cat SW 
memwei *1000C *10026 0.4163 -sgrav 7.6563 -fact %1oad001-cat SW 
memwei *JOOOF *10028 0.4163 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *1000F *1002C 0.4163 -sgrav 7.6563 -fact %load001 -cat SW 
memwei *JOOOG *10026 0.4163 -sgrav 7.6563 -fact%load001 -cat SW 
memwei *10000 *J0027 0.4163 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei • 10001 • J002A 0.4163 -sgrav 7.6563 -fact %load00 1 -cat SW 
memwei • 10001 • 10028 0.4163 -sgrav 7.6563 -fact %Joad00 1 -cat SW 
memwei *1000K *10027 0.4163 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *1000K *J0028 0.4163 -sgrav 7.6563 -fact %load001 -cat SW 
memwei *1000N *1002A 0.4163 -sgrav 7.6563 -fact%1oad001 -cat SW 
memwei *1000N *1002E 0.4163 -sgrav 7.6563 -fact o/oload001 -cat SW 
memwei *JOOOO *10028 0.4163 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *10000 *10029 0.4163 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *1001P *10020 0.4163 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *10021 *10029 0.4163 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei • 10025 • 10006 0.4163 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei • 10025 • 10009 0.4163 -sgrav 7.6563 -fact %1oad00 I -cat SW 
memwei • J0025 • 1001 G 0.4163 -sgrav 7.6563 -fact o/oloadOO I -cat SW 
memwei *10026 • 10009 0.4163 -sgrav 7.6563 -fact %load001 -cat SW 
memwei • 10026 • 10000 0.4163 -sgrav 7.6563 -fact o/oload001 -cat SW 
memwei *10027 *JOOOD 0.4163 -sgrav 7.6563 -fact o/oload001 -cat SW 
memwei *10027 *1000H 0.4163 -sgrav 7.6563 -fact %load()() I -cat SW 
memwei *10028 *1000H 0.4163 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *10028 *1000L 0.4163 -sgrav 7.6563 -fact%1oad001 -cat SW 
memwei *10029 *1000L 0.4163 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *10029 *1000P0.4163 -sgrav 7.6563 -fact%loadOOI-catSW 
memwei *1002A *10001 0.4163 -sgrav 7.6563 -fact o/oload001 -cat SW 
memwei *1002A *1000M 0.4163 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *10028 *1000E 0.4163 -sgrav 7.6563 -fact %load001 -cat SW 
memwei *10028 *10001 0.4163 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *1002C *1000A 0.4163 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *1002C *JOOOE 0.4163 -sgrav 7.6563 -fact%load001 -cat SW 
memwei *J002D *10008 0.4163 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *J002D *1000A 0.4163 -sgrav 7.6563 -fact %load001 -cat SW 
memwei *J002E *JOOOM 0.4163 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *J002E *JOOOQ 0.4163 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *J002P • 1002E 0.4163 -sgrav 7.6563 -fact o/oload001 -cat SW 
memwei *1001T *10026 0.3137 -sgrav 7.6563 -fact %load()() I -cat SW 
memwei *1001U *10020 0.3137 -sgrav 7.6563 -fact %1oad001 -cat SW 



memwei *JOOI V *J002L 0.3137 -sgrav 7.6563 -fact %load001 -cat SW 
memwei *JOOIW *J0027 0.3137 -sgrav 7.6563 -fact %load001 -cat SW 
memwei *JOOIX *J002H 0.3137 -sgrav 7.6563 -fact %load001 -cat SW 
memwei • JOOI Y *J002M 0.3137 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *1001Z *10020 0.3137 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *10020 *J002J 0.3137 -sgrav 7.6563 -fact %load001 -cat SW 
memwei *10022 *10028 0.3137 -sgrav 7.6563 -fact %load001 -cat SW 
memwei *J0023 *10021 0.3137 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *J0024 *J002N 0.3137 -sgrav 7.6563 -fact %load001 -cat SW 
memwei *1002F *100JH 0.3137 -sgrav 7.6563 -fact %load001 -cat SW 
memwei *J002K *JOOll 0.3137 -sgrav 7.6563 -fact %load00l -cat SW 
memwei • J0005 • 1000C 2.0782 -sgrav 7.6563 -fact %1oad00l -cat SW 
memwei *10006 *J0009 2.0782 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *J0007 *10008 2.0782 -sgrav 7.6563 -fact %1oad00l -cat SW 
memwei *10008 *1000A 2.0782 -sgrav 7.6563 -fact %load001 -cat SW 
memwei *J0009 *10000 2.0782 -sgrav 7.6563 -fact %load001 -cat SW 
memwei *JOOOA *1000E 2.0782 -sgrav 7.6563 -fact %load001 -cat SW 
memwei *JOOOB *1000F 2.0782 -sgrav 7.6563 -fact %1oad00l -cat SW 
memwei *JOOOC *10000 2.0782 -sgrav 7.6563 -fact %load00l -cat SW 
memwei *10000 *JOOOH 2.0782 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *JOOOE *100012.0782 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *1000F *10001 2.0782 -sgrav 7.6563 -fact %1oad00l -cat SW 
memwei *JOOOG *JOOOK 2.0782 -sgrav 7.6563 -fact %load001 -cat SW 
memwei *JOOOH *1000L 2.0782 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *JOOOI *1000M 2.0782 -sgrav 7.6563 -fact %load00l -cat SW 
memwei *JOOOJ *1000N 2.0782 -sgrav 7.6563 -fact %load001 -cat SW 
memwei • JOOOK * 10000 2.0782 -sgrav 7.6563 -fact %load001 -cat SW 
memwei *JOOOL *1000P 2.0782 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *JOOOM *JOOOQ 2.0782 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *JOOON *10003 2.0782 -sgrav 7.6563 -fact %load001 -cat SW 
memwei *10000 *10001 2.0782 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *1000S *1000T 2.0782 -sgrav 7.6563 -fact %load001 -cat SW 
memwei *JOOOT *1000W 2.0782 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *1000U *JOOOR 2.0782 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *1000V *JOOOU 2.0782 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *JOOOW *JOOOX 2.0782 -sgrav 7.6563 -fact %load001 -cat SW 
memwei *1000X *JOOII 2.0782 -sgrav 7.6563 -fact %load001 -cat SW 
memwei *JOOOY *1000V 2.0782 -sgrav 7.6563 -fact %load001 -cat SW 
memwei * 1000Z *1000Y 2.0782 -sgrav 7.6563 -fact %1oad00l -cat SW 
memwei *10011 *10012 2.0782 -sgrav 7.6563 -fact %1oad00l -cat SW 
memwei *J0013 *JOOOZ 2.0782 -sgrav 7.6563 -fact %load001 -cat SW 
memwei *10014 *105PS 2.0782 -sgrav 7.6563 -fact %load001 -cat SW 
memwei *10016 *J04PS 2.0782 -sgrav 7.6563 -fact %load001 -cat SW 
memwei *10017 *J05SB 2.0782 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *10018 *103PS 2.0782 -sgrav 7.6563 -fact %1oad00l -cat SW 
memwei *J0019 * 104SB 2.0782 -sgrav 7.6563 -fact %load001 -cat SW 
memwei *1001A *102PS 2.0782 -sgrav 7.6563 -fact %load00l -cat SW 
memwei *10018 *103SB 2.0782 -sgrav 7.6563 -fact %load00l -cat SW 
memwei *JOOIC *J01PS 2.0782 -sgrav 7.6563 -fact %load001 -cat SW 
memwei *1001D *J02SB 2.0782 -sgrav 7.6563 -fact %1oad00l -cat SW 
memwei *1001F *JOISB 2.0782 -sgrav 7.6563 -fact %1oad00l -cat SW 
memwei *JOIPS *JOOIE 2.0782 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei * 101 SB *JOOID 2.0782 -sgrav 7.6563 -fact %load001 -cat SW 
memwei *J02PS '1001C 2.0782 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *J02SB *100IB 2.0782 -sgrav 7.6563 -fact o/oloadOOI -cat SW 
memwei *J03PS *JOOIA 2.0782 -sgrav 7.6563 -fact %1oad001 -cat SW 
memwei *J03SB *J0019 2.0782 -sgrav 7.6563 -fact %load001 -cat SW 
memwei *J04PS *JOOI8 2.0782 -sgrav 7.6563 -fact %load001 -cat SW 
memwei *104SB *JOOI1 2.0782 -sgrav 7.6563 -fact %load001 -cat SW 
memwei *105PS *J0016 2.0782 -sgrav 7.6563 -fact %load00l -cat SW 
memwei *105SB *10015 2.0782 -sgrav 7.6563 -fact %1oad001 -cat SW 
&end if 
$ 

$••······································ 
$ 
&dimen -remember 
&model_ def -remember 

Finish Up 
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*inputan pada Moses V.07 untuk pemodelan Barge S45* 

$@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ 
$ S45 HYDROSTATIC & HYDRODYNAMIC 3D MESH MODELS 
$@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ 
$ +--------+--------------+--------------------------+-----------+ 
$ !Rev Date Comment By 
$ +--------+--------------+--------------------------+-----------+ 
$ 100 1 12/11/08 Creation Dhani 
$ +--------+--------------+--------------------------+-----------+ 
$ 101 I 12/11/08 Modified for ver. 7.02 Dhani 
$ +--------+--------------+--------------------------+-----------+ 
$ 
&DIMEN -DIMEN METERS M-TONS 
&PARAMETER -SPGWATER 1.025 
$ 
$********************************************************************* 
&DESCRIBE -BODY S45 
$********************************************* dry weight 
$ 
$********************************************* define weight for cond. 
$ 
$********************************************************************** 
$ DEFINE LOAD STATEMENT WEIGHT GROUPS 
$********************************************************************** 
$ DEFINE BARGE HULL FORM 
$********************************************************************** 
$ FORWARD SECTION 
$********************************************************************** 
$ 
$===========================FORWARD PIECES============================= 
$ 
PGEN -PERM 1.0 -DIFTYP STRIP 
$ 
PLANE 0 \ 
-CARTESIAN 0.000 6.000 
-CARTESIAN 10.500 6.001 
-CIRCULAR 20.350 6.652 
-CARTESIAN 21.000 6.653 
-CARTESIAN 21.000 8.000 
-CARTESIAN 21.000 11.500 
-CARTESIAN 0.000 11.501 
PLANE 4.133 \ 
-CARTESIAN 0.000 4.000 
-CARTESIAN 10.500 4.001 
-CIRCULAR 20.350 4 0 652 
-CARTESIAN 21.000 4.653 
-CARTESIAN 21.000 8.000 
-CARTESIAN 21.000 11.500 
-CARTESIAN 0.000 11.501 
PLANE 8.267 \ 
-CARTESIAN 0.000 2.000 
-CARTESIAN 10.500 2.001 
-CIRCULAR 20.350 2.652 
-CARTESIAN 21.000 2.653 
-CARTESIAN 21.000 7.000 
-CARTESIAN 21.000 11.500 
-CARTESIAN 0.000 11.501 
&LOOP J 1 11 1 

\ 
\ 

0.650 0.0 30.0 3 \ 
\ 
\ 
\ 

\ 
\ 
0.650 0.0 30.0 3 \ 

\ 
\ 
\ 

\ 
\ 
0.650 0.0 30.0 3 \ 

\ 
\ 
\ 

&SET I= &NUMBER(REAL,12.4+(%J%-1)*14.21) 
PLANE %I% \ 
-CARTESIAN 0.000 0.000 \ 
-CARTESIAN 10.500 0.001 \ 
-CIRCULAR 20.350 0.652 0.650 0.0 30.0 3 \ 
-CARTESIAN 21.000 0.653 \ 
-CARTESIAN 21.000 5.750 \ 
-CARTESIAN 21.000 11.500 \ 
-CARTESIAN 0.000 11.501 
&ENDLOOP 
PLANE 154.501 \ 
-CARTESIAN 0.000 0.000 \ 
-CARTESIAN 10.500 0.001 \ 
-CIRCULAR 20.350 0.652 0.650 0.0 30.0 3 \ 



-CARTESIAN 21.000 Oo653 \ 
-CARTESIAN 21.000 5o750 \ 
-CARTESIAN 21.000 8o550 \ 
-CARTESIAN 17o290 8o551 \ 
-CARTESIAN 17o290 llo 500 \ 
-CARTESIAN OoOOO 11.501 
PLANE 160o800 \ 
-CARTESIAN OoOOO OoOOO \ 
-CARTESIAN 10o500 Oo001 \ 
-CIRCULAR 20o350 Oo652 Oo650 OoO 30o0 3 \ 
-CARTESIAN 21.000 Oo653 \ 
-CARTESIAN 21.000 Oo654 \ 
-CARTESIAN 21o000 5o750 \ 
-CARTESIAN 21o000 8o550 \ 
-CARTESIAN 17 o290 8o551 \ 
-CARTESIAN 17o290 9o950 \ 
-CARTESIAN OoOOO 9o951 
PLANE 166o400 \ 
-CARTESIAN OoOOO OoOOO \ 
-CARTESIAN 10o500 Oo001 \ 
-CIRCULAR 20o350 Oo653 Oo650 OoO 30o0 3 \ 
-CARTESIAN 21.000 Oo653 \ 
-CARTESIAN 21.000 5o750 \ 
-CARTESIAN 21.000 8o550 \ 
-CARTESIAN 17o290 8o551 \ 
-CARTESIAN 17o291 8o552 \ 
-CARTESIAN OoOOO 8o553 
PLANE 170 o14 \ 
-CARTESIAN OoOOO OoOOO \ 
-CARTESIAN 10o500 Oo001 \ 
-CIRCULAR 20o350 Oo653 Oo650 OoO 30o0 3 \ 
-CARTESIAN 21.000 Oo654 \ 
-CARTESIAN 21.000 3o800 \ 
-CARTESIAN 21.000 fo600 \ 
-CARTESIAN 17o290 7o601 \ 
-CARTESIAN 17o291 7o602 \ 
-CARTESIAN OoOOO 7o603 
PLANE 170o60 \ 
-CARTESIAN OoOOO OoOOO \ 
-CARTESIAN 10o500 Oo001 \ 
-CIRCULAR 20o350 Oo653 Oo650 OoO 30o0 3 \ 
-CARTESIAN 21.000 Oo654 \ 
-CARTESIAN 21.000 3o150 \ 
-CARTESIAN 21o000 6o300 \ 
-CARTESIAN 17o290 6o301 \ 
-CARTESIAN 17o291 6o302 \ 
-CARTESIAN OoOOO 6o303 
PLANE 17lo 50 \ 
-CARTESIAN OoOOO OoOOO \ 
-CARTESIAN 10o500 Oo001 \ 
-CIRCULAR 20o350 Oo653 Oo650 OoO 30o0 3 \ 
-CARTESIAN 21.000 Oo654 \ 
-CARTESIAN 21.000 2o975 \ 
-CARTESIAN 21.000 5o950 \ 
-CARTESIAN 17o290 5o951 \ 
-CARTESIAN 17o291 5o952 \ 
-CARTESIAN OoOOO 5o953 
PLANE 172 o 30 \ 
-CARTESIAN OoOOO OoOOO \ 
-CARTESIAN 10o500 Oo001 \ 
-CIRCULAR 20o350 Oo653 Oo650 OoO 30o0 3 \ 
-CARTESIAN 21.000 Oo654 \ 
-CARTESIAN 21.000 3o100 \ 
-CARTESIAN 21.000 6o200 \ 
-CARTESIAN 17o290 6o201 \ 
-CARTESIAN 17o291 6o202 \ 
-CARTESIAN OoOOO 6o203 
PLANE 172 o 86 \ 
-CARTESIAN OoOOO OoOOO \ 
-CARTESIAN 10o500 OoOOl \ 
-CIRCULAR 20o350 Oo653 Oo650 OoO 30o0 3 \ 
-CARTESIAN 21o000 Oo 654 \ 
-CARTESIAN 21.000 3o475 \ 
-CARTESIAN 21.000 6o950 \ 



-CARTESIAN 17.290 6.951 \ 
-CARTESIAN 17.291 6.952 \ 
-CARTESIAN 0.000 6.953 
PLANE 174.75 \ 
-CARTESIAN 0.000 0.000 \ 
-CARTESIAN 10.500 0.001 \ 
-CARTESIAN 20.250 0.002 \ 
-CARTESIAN 21.000 1. 450 \ 
-CARTESIAN 21.000 3.475 \ 
-CARTESIAN 21.000 6.450 \ 
-CARTESIAN 0.000 6.451 
PLANE 175.8 \ 
-CARTESIAN 0.000 0.000 \ 
-CARTESIAN 10.500 0.001 \ 
-CARTESIAN 19.050 0.002 \ 
-CARTESIAN 21.000 1. 850 \ 
-CARTESIAN 21.000 3.475 \ 
-CARTESIAN 21.000 6.200 \ 
-CARTESIAN 0.000 6.201 
PLANE 180.0 \ 
-CARTESIAN 0.000 1. 500 \ 
-CARTESIAN 10.500 1. 501 \ 
-CARTESIAN 19.050 1.502 \ 
-CARTESIAN 21.000 3.100 \ 
-CARTESIAN 21.000 4.121 \ 
-CARTESIAN 21.000 5.142 \ 
-CARTESIAN 0.000 5.143 
END PGEN 
$ 
PGEN -PERM 1.0 -LOC 154.5 0 0 
PLANE 0 \ 
-CARTESIAN 0.000 ll.5 \ 
-CARTESIAN 2.730 ll. 5001 \ 
-CARTESIAN 2."130 11.5002 \ 
-CARTESIAN 0.000 11.5003 
PLANE 6.3 \ 
-CARTESIAN 0.000 9.95 \ 
-CARTESIAN 2.730 9.9501 \ 
-CARTESIAN 2.730 11.500 \ 
-CARTESIAN 0.000 ll.5001 
PLANE 11.1 \ 
-CARTESIAN 0.000 8.75 \ 
-CARTESIAN 2.730 8.7501 \ 
-CARTESIAN 2.730 11.500 \ 
-CARTESIAN 0.000 11.5001 
END PGEN 
$ 
PGEN -PERM 1. 0 -LOC 0 0 0 
PLANE 170. 14 \ 
-CARTESIAN 0.000 7.600 \ 
-CARTESIAN 2.730 7.6001 \ 
-CARTESIAN 2.730 7.6002 \ 
-CARTESIAN 0.000 7.6003 
PLANE 170.6 \ 
-CARTESIAN 0.000 6.300 \ 
-CARTESIAN 2.730 6.3001 \ 
-CARTESIAN 2.730 7.500 \ 
-CARTESIAN 0.000 7.5001 
PLANE 171.5 \ 
-CARTESIAN 0.000 5.950 \ 
-CARTESIAN 2.730 5.9501 \ 
-CARTESIAN 2.730 7.300 \ 
-CARTESIAN 0.000 7.3001 
PLANE 172.3 \ 
-CARTESIAN 0.000 6.200 \ 
-CARTESIAN 2.730 6.2001 \ 
-CARTESIAN 2.730 7.050 \ 
-CARTESIAN 0.000 7.0501 
PLANE 172.86 \ 
-CARTESIAN 0.000 6.950 \ 
-CARTESIAN 2.730 6.9501 \ 
-CARTESIAN 2.730 6.9502 \ 
-CARTESIAN 0.000 6.9503 
END PGEN 



$ 
PGEN -PERM -1.0 -LOC 170.6 0.0 0.0 
PLANE 0 \ 
-CARTESIAN 0.000 0.000 \ 
-CARTESIAN 8.190 0.0001 \ 
-CARTESIAN 8.190 0.0002 \ 
-CARTESIAN 0.000 0.0003 
PLANE 4.9 \ 
-CARTESIAN 0.000 0.000 \ 
-CARTESIAN 8.190 0.0001 \ 
-CARTESIAN 8.190 1.5000 \ 
-CARTESIAN 0.000 1. 5001 
PLANE 5.2 \ 
-CARTESIAN 0.000 0.000 \ 
-CARTESIAN 8.190 0.0001 \ 
-CARTESIAN 8.190 1. 5000 \ 
-CARTESIAN 0.000 1. 5001 
PLANE 9.4 \ 
-CARTESIAN 0.000 1.500 \ 
-CARTESIAN 8.190 1. 5001 \ 
-CARTESIAN 8.190 1. 5002 \ 
-CARTESIAN 0.000 1.5003 
END PGEN 
$ 
$************************************************************* 
$ DEFINING THE INTERNAL COMPARTMENTS - BALLASTING TANKS 
$************************************************************* 
$ 
&DESCRIBE COMPARTMENT T1C 
PGEN -PERM -0.966 -LOC 14.40 0.00 0.00 -DIFTYP STRIP 
PLANE 0.0 8.4 16.8 \ 
-CARTESIAN 0.000 0.000 \ 
-CARTESIAN 8.190 0.001 \ 
-CARTESIAN 8.190 6.375 \ 
-CARTESIAN 0.000 6.376 
END PGEN 
$ 
&DESCRIBE COMPARTMENT T2C 
PGEN -PERM -0.990 -LOC 48.00 0.00 0.00 -DIFTYP STRIP 
PLANE 0.0 8.4 16.8 \ 
-CARTESIAN 0.000 0.000 \ 
-CARTESIAN 8.190 0.001 \ 
-CARTESIAN 8.190 11.500 \ 
-CARTESIAN 0.000 11.501 
END PGEN 
PGEN -PERM -0.990 -LOC 64.80 0.00 0.00 -DIFTYP STRIP 
PLANE 0.0 8.4 16.8 \ 
-CARTESIAN 0.000 0.000 \ 
-CARTESIAN 8.190 0.001 \ 
-CARTESIAN 8.190 11.500 \ 
-CARTESIAN 0.000 11.501 
END PGEN 
$ 
&DESCRIBE COMPARTMENT T3C 
PGEN -PERM -0.990 -LOC 81.60 0.00 0.00 -DIFTYP STRIP 
PLANE 0.0 8.4 16.8 \ 
-CARTESIAN 0.000 0.000 \ 
-CARTESIAN 8.190 0.001 \ 
-CARTESIAN 8.190 11.500 \ 
-CARTESIAN 0.000 11.501 
END PGEN 
PGEN -PERM -0.990 -LOC 98.40 0.00 0.00 -DIFTYP STRIP 
PLANE 0.0 8.4 16.8 \ 
-CARTESIAN 0.000 0.000 \ 
-CARTESIAN 8.190 0.001 \ 
-CARTESIAN 8.190 11.500 \ 
-CARTESIAN 0.000 11.501 
END PGEN 
$ 
&DESCRIBE COMPARTMENT T4C 
PGEN -PERM -0.990 -LOC 115.2 0.00 0.00 -DIFTYP STRIP 
PLANE 0.0 8.4 16.8 \ 
-CARTESIAN 0.000 0.000 \ 
-CARTESIAN 8.190 0.001 \ 



-CARTESIAN 8.190 11.500 \ 
-CARTESIAN 0.000 11.501 
END PGEN 
PGEN -PERM -0.990 -LOC 132.0 0.00 0.00 -DIFTYP STRIP 
PLANE 0.0 8 . 4 16.8 \ 
-CARTESIAN 0.000 0.000 \ 
-CARTESIAN 8.190 0.001 \ 
-CARTESIAN 8.190 11.500 \ 
-CARTESIAN 0.000 11.501 
END PGEN 
$ 
&DESCRIBE COMPARTMENT T1S 
PGEN -PERM -0.989 -STBD -LOC 0.00 0.00 0.00 -DIFTYP STRIP 
PLANE 0.0 \ 
-CARTESIAN 0.000 6.000 \ 
-CARTESIAN 10.500 6.001 \ 
-CIRCULAR 20.350 6.652 0 . 650 0.0 30.0 3 \ 
-CARTESIAN 21.000 6.653 \ 
-CARTESIAN 21.000 8.000 \ 
-CARTESIAN 21.000 10.744 \ 
-CARTESIAN 0.000 10.745 
PLANE 2.4 \ 
-CARTESIAN 0.000 4.8387 \ 
-CARTESIAN 10.500 4.8388 \ 
-CIRCULAR 20.350 5.4889 0.650 0.0 30.0 3 \ 
-CARTESIAN 21.000 5.4890 \ 
-CARTESIAN 21.000 8.000 \ 
-CARTESIAN 21.000 10.744 \ 
-CARTESIAN 0.000 10.745 
PLANE 2.401 \ 
-CARTESIAN 0.000 4.8 387 \ 
-CARTESIAN 10.500 4.838 8 \ 
-CIRCULAR 20.350 5.4889 0.650 0.0 30.0 3 \ 
-CARTESIAN 21.000 5.4890 \ 
-CARTESIAN 21.000 8.000 \ 
-CARTESIAN 21.000 11.500 \ 
-CARTESIAN 0.000 11.501 
PLANE 4.133 \ 
-CARTESIAN 0.000 4.000 \ 
-CARTESIAN 10.500 4.001 \ 
-CIRCULAR 20.350 4.652 0 . 650 0.0 30.0 3 \ 
-CARTESIAN 21.000 4.653 \ 
-CARTESIAN 21.000 8.000 \ 
-CARTESIAN 21.000 11.500 \ 
-CARTESIAN 0.000 11.501 
PLANE 8.267 \ 
-CARTESIAN 0.000 2.000 \ 
-CARTESIAN 10.500 2.001 \ 
-CIRCULAR 20.350 2.652 0.650 0.0 30.0 3 \ 
-CARTESIAN 21.000 2 0 653 \ 
-CARTESIAN 21.000 7.000 \ 
-CARTESIAN 21.000 11.500 \ 
-CARTESIAN 0.000 11.501 
PLANE 12.4 14.4 \ 
-CARTESIAN 0.000 0.00 0 \ 
-CARTESIAN 10.500 0.001 \ 
-CIRCULAR 20.350 0.652 0 . 650 0.0 30.0 3 \ 
-CARTESIAN 21.000 0.653 \ 
-CARTESIAN 21.000 5.750 \ 
-CARTESIAN 21.000 11.500 \ 
-CARTESIAN 0.000 11.501 
END PGEN 
$ 
&DESCRIBE -COMPARTMENT T1P 
PGEN -PERM -0.989 -PORT -LOC 0.00 0.00 0.00 -DIFTYP STRIP 
PLANE 0.0 \ 
-CARTESIAN 0.000 6.00 0 \ 
-CARTESIAN 10.500 6.001 \ 
-CIRCULAR 20.350 6.652 0.650 0.0 30.0 3 \ 
-CARTESIAN 21.000 6.653 \ 
-CARTESIAN 21.000 8.000 \ 
-CARTESIAN 21.000 10.744 \ 
-CARTESIAN 0.000 10.74 5 
PLANE 2.4 \ 



-CARTESIAN 0.000 4.8387 \ 
-CARTESIAN 10.500 4.8388 \ 
-CIRCULAR 20.350 5.4889 0.650 0.0 30.0 3 \ 
-CARTESIAN 21.000 5.4890 \ 
-CARTESIAN 21.000 8.000 \ 
-CARTESIAN 21.000 10.744 \ 
-CARTESIAN 0.000 10.745 
PLANE 2.401 \ 
-CARTESIAN 0.000 4.8387 \ 
-CARTESIAN 10.500 4.8388 \ 
-CIRCULAR 20.350 5.4889 0.650 0.0 30.0 3 \ 
-CARTESIAN 21.000 5.489 \ 
-CARTESIAN 21.000 8.000 \ 
-CARTESIAN 21.000 11.500 \ 
-CARTESIAN 0.000 11.501 
PLANE 4.133 \ 
-CARTESIAN 0.000 4.000 \ 
-CARTESIAN 10.500 4.001 \ 
-CIRCULAR 20.350 4. 652 0.650 0.0 30.0 3 \ 
-CARTESIAN 21.000 4. 653 \ 
-CARTESIAN 21.000 B.OOO \ 
-CARTESIAN 21.000 11.500 \ 
-CARTESIAN 0.000 11.501 
PLANE 8. 267 \ 
-CARTESIAN 0.000 2.000 \ 
-CARTESIAN 10.500 2.001 \ 
-CIRCULAR 20.350 2.652 0.650 0.0 30.0 3 \ 
-CARTESIAN 21.000 2.653 \ 
-CARTESIAN 21.000 7.000 \ 
-CARTESIAN 21.000 11.500 \ 
-CARTESIAN 0.000 11.501 
PLANE 12.4 14.4 \ 
-CARTESIAN 0.000 0.000 \ 
-CARTESIAN 10.500 0.001 \ 
-CIRCULAR 20.350 0.652 0.650 0.0 30.0 3 \ 
-CARTESIAN 21.000 0.653 \ 
-CARTESIAN 21.000 5.750 \ 
-CARTESIAN 21.000 11.500 \ 
-CARTESIAN 0.000 11.501 
END PGEN 
$ 
&DESCRIBE COMPARTMENT T2S 
PGEN -PERM -0.989 -STBD -LOC 14.40 8.19 0.00 -DIFTYP STRIP 
PLANE 0.0 8.4 16.8 \ 
-CARTESIAN 0.000 0.000 
-CARTESIAN 6.405 0.001 
-CIRCULAR 12.160 0.652 
-CARTESIAN 12.810 0.653 
-CARTESIAN 12.810 5.750 
-CARTESIAN 12.810 11.500 
- CARTESIAN 0.000 11.501 
END PGEN 
$ 
&DESCRIBE COMPARTMENT T2P 

\ 
\ 

0.650 
\ 
\ 
\ 

0.0 30.0 3 ' 

PGEN -PERM -0.989 -PORT -LOC 14.40 -8.19 0.00 -DIFTYP STRIP 
PLANE 0.0 8.4 16.8 \ 
-CARTESIAN 0.000 0.000 
-CARTESIAN 6.405 0.001 
-CIRCULAR 12.160 0.652 
-CARTESIAN 12.810 0.653 
-CARTESIAN 12.810 5.750 
-CARTESIAN 12.810 11.500 
-CARTESIAN 0.000 11.501 
END PGEN 
$ 
&DESCRIBE COMPARTMENT T3S 

\ 

' 
' \ 
\ 

0.650 0.0 30.0 3 ' 

PGEN -PERM -0.990 -STBD -LOC 31.20 8.19 0.00 -DIFTYP STRIP 
PLANE 0.0 6.0 12.0 \ 
-CARTESIAN 0.000 0.000 
-CARTESIAN 6.405 0.001 
-CIRCULAR 12.160 0.652 
-CARTESIAN 12.810 0.653 
-CARTESIAN 12.810 5.750 
-CARTESIAN 12.810 10.000 

\ 
\ 
0.650 

\ 
\ 

' 

0.0 30.0 3 \ 



-CARTESIAN 
END PGEN 
$ 

0.000 10 . 001 

PGEN -PERM -0.990 -STBD -LOC 31.20 13.65 0.00 -DIFTYP STRIP 
PLANE 12.0 16.8 \ 
-CARTESIAN 
-CARTESIAN 
-CIRCULAR 
-CARTESIAN 
-CARTESIAN 
-CARTESIAN 
-CARTESIAN 
END PGEN 

0.000 0.000 
3.675 0 . 001 
6.700 0.652 
7.350 0.653 
7.350 5.750 
7.350 10.000 
0.000 10.001 

\ 
\ 
0.650 

\ 
\ 
\ 

0.0 30.0 3 \ 

PGEN -PERM -0.990 -STBD -LOC 31.20 8.190 4.925 -DIFTYP STRIP 
PLANE 12.0 16.8 \ 
-CARTESIAN 0.000 0.000 \ 
-CARTESIAN 5.460 0.001 \ 
-CARTESIAN 5.460 5.0750 \ 
-CARTESIAN 0.000 5.0751 
END PGEN 
$ 
&DESCRIBE COMPARTMENT T3P 
PGEN -PERM -0.990 -PORT -LOC 31.20 -8.19 0.00 -DIFTYP STRIP 
PLANE 0.0 6.0 12.0 \ 
-CARTESIAN 0.000 0.000 
-CARTESIAN 6.405 0.001 
-CIRCULAR 12.160 0.652 
-CARTESIAN 
-CARTESIAN 
-CARTESIAN 
-CARTESIAN 
END PGEN 

12.810 
12.810 
12.810 

0.000 

0.653 
5.750 

10.000 
10.001 

\ 
\ 
0.650 

\ 
\ 
\ 

0.0 30.0 3 \ 

PGEN -PERM -0.990 -PORT -LOC 31.20 -13.65 0.00 -DIFTYP STRIP 
PLANE 12.0 
-CARTESIAN 
-CARTESIAN 
-CIRCULAR 
-CARTESIAN 
-CARTESIAN 
-CARTESIAN 
-CARTESIAN 
END PGEN 

16.8 \ 
0.000 0.000 
3.675 0.001 
6.700 0.652 
7.350 0.653 
7.350 5.750 
7.350 10.000 
0.000 10.001 

\ 
\ 
0.650 

\ 
\ 
\ 

0.0 30.0 3 \ 

PGEN -PERM -0.990 -PORT -LOC 31.20 -8.190 4.925 -DIFTYP STRIP 
PLANE 12.0 16.8 \ 
-CARTESIAN 0.000 0.000 \ 
-CARTESIAN 5.460 0.001 \ 
-CARTESIAN 5.460 5.0750 \ 
-CARTESIAN 0.000 5.0751 
END PGEN 
$ 
&DESCRIBE COMPARTMENT T4S 
PGEN -PERM -0.990 -STBD -LOC 48.00 13.65 0.00 -DIFTYP STRIP 
PLANE 0.000 8.4 16.8 \ 
-CARTESIAN 0.000 0.000 \ 
-CARTESIAN 3.675 0.001 \ 
-CIRCULAR 6.700 0.652 0.650 0.0 30.0 3 \ 
-CARTESIAN 7.350 0.653 \ 
-CARTESIAN 7.350 5.750 \ 
-CARTESIAN 7.350 10.000 \ 
-CARTESIAN 0.000 10.001 
END PGEN 
PGEN -PERM -0.990 -STBD -LOC 48.00 8.190 4.925 -DIFTYP STRIP 
PLANE 0.000 8.4 16.8 \ 
-CARTESIAN 0.000 0.000 \ 
-CARTESIAN 5.460 0.001 \ 
-CARTESIAN 5.460 5.0750 \ 
-CARTESIAN 0.000 5.0751 
END PGEN 
$ 
&DESCRIBE COMPARTMENT T4P 
PGEN -PERM -0.990 -PORT -LOC 48.00 -13.65 0.00 -DIFTYP STRIP 
PLANE 0.000 8.4 16.8 \ 
-CARTESIAN 0.000 0.000 \ 
-CARTESIAN 3.675 0.001 \ 



-CIRCULAR 6.700 0.652 0.650 0.0 30.0 3 ' -CARTESIAN 7.350 0.653 ' -CARTESIAN 7.350 5.750 ' -CARTESIAN 7.350 10.000 ' -CARTESIAN 0.000 10.001 
END PGEN 

PGEN -PERM -0.990 -PORT -LOC 48.00 -8.190 4.925 -DIFTYP STRIP 
PLANE 0.000 8.4 16.8 \ 
-CARTESIAN 0.000 0.000 \ 
-CARTESIAN 5.460 0.001 \ 
-CARTESIAN 5.460 5.075 \ 
-CARTESIAN 0.000 5.0751 
END PGEN 
$ 
&DESCRIBE COMPARTMENT T5S 
PGEN -PERM -0.990 -STBD -LOC 64.80 13.65 0.00 -DIFTYP STRIP 
PLANE 0.000 8.4 16.8 \ 
-CARTESIAN 0.000 0.000 \ 
-CARTESIAN 3.675 0.001 \ 
-CIRCULAR 6.700 0.652 0.650 0.0 30.0 3 \ 
-CARTESIAN 7.350 0.653 \ 
-CARTESIAN 7.350 5.750 \ 
-CARTESIAN 7.350 10.000 \ 
-CARTESIAN 0.000 10.001 
END PGEN 

PGEN -PERM -0.990 -STBD -LOC 64.80 8.190 4.925 -DIFTYP STRIP 
PLANE 0.000 8.4 16.8 \ 
-CARTESIAN 0.000 0.000 \ 
-CARTESIAN 5.460 0.001 \ 
-CARTESIAN 5.460 5.0750 \ 
-CARTESIAN 0.000 5.0751 
END PGEN 
$ 
&DESCRIBE COMPARTMENT T5P 
PGEN -PERM -0.990 -PORT -LOC 64.80 -13.65 0.00 -DIFTYP STRIP 
PLANE 0.000 8.4 16.8 \ 
-CARTESIAN 0.000 0.000 \ 
-CARTESIAN 3.675 0.001 \ 
-CIRCULAR 6.700 0.652 0.650 0.0 30.0 3 \ 
-CARTESIAN 7.350 0.653 \ 
-CARTESIAN 7.350 5.750 \ 
-CARTESIAN 7.350 10.000 \ 
-CARTESIAN 0.000 10.001 
END PGEN 

PGEN -PERM -0.990 -PORT -LOC 64.80 -8.190 4.925 -DIFTYP STRIP 
PLANE 0.000 8.4 16.8 \ 
-CARTESIAN 0.000 0.000 \ 
-CARTESIAN 5.460 0.001 \ 
-CARTESIAN 5.460 5.0750 \ 
-CARTESIAN 0.000 5.0751 
END PGEN 
$ 
&DESCRIBE COMPARTMENT T6S 
PGEN -PERM -0.990 -STBD -LOC 81.60 13.65 0.00 -DIFTYP STRIP 
PLANE 0.000 8.4 16.8 \ 
-CARTESIAN 0.000 0.000 \ 
-CARTESIAN 3.675 0.001 \ 
-CIRCULAR 6.700 0.652 0.650 0.0 30.0 3 \ 
-CARTESIAN 7.350 0.653 \ 
-CARTESIAN 7.350 5.750 \ 
-CARTESIAN 7.350 10.000 \ 
-CARTESIAN 0.000 10.001 
END PGEN 

PGEN -PERM -0.990 -STBD -LOC 81.60 8.190 4.925 -DIFTYP STRIP 
PLANE 0.000 8.4 16.8 \ 
-CARTESIAN 0.000 0.000 \ 
-CARTESIAN 5.460 0.001 \ 
-CARTESIAN 5.460 5.0750 \ 
-CARTESIAN 0.000 5.0751 
END PGEN 
$ 
&DESCRIBE COMPARTMENT T6P 
PGEN -PERM -0.990 -PORT -LOC 81.60 -13.65 0.00 -DIFTYP STRIP 
PLANE 0.000 8.4 16.8 \ 



-CARTESIAN 0.000 0.000 \ 
-CARTESIAN 3.675 0.001 \ 
-CIRCULAR 6.700 0.652 0.650 0.0 30.0 3 \ 
-CARTESIAN 7.350 0.653 \ 
-CARTESIAN 7.350 5.750 \ 
-CARTESIAN 7.350 10.000 \ 
-CARTESIAN 0.000 10.001 
END PGEN 
PGEN -PERM -0.990 -PORT -LOC 81.60 -8.190 4.925 -DIFTYP STRIP 
PLANE 0.000 8.4 16.8 \ 
-CARTESIAN 0.000 0.000 \ 
-CARTESIAN 5.460 0.001 \ 
-CARTESIAN 5.460 5.0750 \ 
-CARTESIAN 0.000 5.0751 
END PGEN 
$ 
&DESCRIBE COMPARTMENT T7S 
PGEN -PERM -0.990 -STBD -LOC 98.40 13.65 0.00 -DIFTYP STRIP 
PLANE 0.000 8.4 16.8 \ 
-CARTESIAN 0.000 0.000 \ 
-CARTESIAN 3.675 0.001 \ 
-CIRCULAR 6.700 0.652 
-CARTESIAN 7.350 0.653 
-CARTESIAN 7.350 5.750 
-CARTESIAN 7.350 10.000 
-CARTESIAN 0.000 10.001 
END PGEN 

0.650 
\ 
\ 
\ 

0.0 30.0 3 \ 

PGEN -PERM -0.990 -STBD -LOC 98.40 8.190 4.925 -DIFTYP STRIP 
PLANE 0.000 8.4 16.8 \ 
-CARTESIAN 0.000 0.000 \ 
-CARTESIAN 5.460 0.001 \ 
-CARTESIAN 5.460 5.0750 \ 
-CARTESIAN 0.000 5.0751 
END PGEN 
$ 
&DESCRIBE COMPARTMENT T7P 
PGEN -PERM -0.990 -PORT -LOC 98.40 -13.65 0.00 -DIFTYP STRIP 
PLANE 0.000 8.4 16.8 \ 
-CARTESIAN 0.000 0.000 \ 
-CARTESIAN 3.675 0.001 \ 
-CIRCULAR 6.700 0.652 0.650 0.0 30.0 3 \ 
-CARTESIAN 7.350 0.653 \ 
-CARTESIAN 7.350 5.750 \ 
-CARTESIAN 7.350 10.000 \ 
-CARTESIAN 0.000 10.001 
END PGEN 
PGEN -PERM -0.990 -PORT -LOC 98.40 -8.190 4.925 -DIFTYP STRIP 
PLANE 0.000 8.4 16.8 \ 
-CARTESIAN 0.000 0.000 \ 
-CARTESIAN 5.460 0.001 \ 
-CARTESIAN 5.460 5.0750 \ 
-CARTESIAN 0.000 5.0751 
END PGEN 
$ 
&DESCRIBE COMPARTMENT T8S 
PGEN -PERM -0.990 -STBD -LOC 115.2 13.65 0.00 -DIFTYP STRIP 
PLANE 0.000 8.4 16.8 \ 
-CARTESIAN 0.000 0.000 \ 
-CARTESIAN 3.675 
-CIRCULAR 6.700 
-CARTESIAN 7.350 
-CARTESIAN 7.350 
-CARTESIAN 7.350 
~CARTESIAN 0.000 
END PGEN 

0.001 \ 
0.652 0.650 0.0 30.0 3 \ 
0.653 \ 
5.750 \ 

10.000 \ 
10.001 

PGEN -PERM -0.990 -STBD -LOC 115.2 8.190 4.925 -DIFTYP STRIP 
PLANE 0.000 8.4 16.8 \ 
-CARTESIAN 0.000 0.000 \ 
-CARTESIAN 5.460 0.001 \ 
-CARTESIAN 5.460 5.0750 \ 
-CARTESIAN 0.000 5.0751 
END PGEN 
$ 
&DESCRIBE COMPARTMENT T8P 



PGEN -PERM -0.990 -PORT -LOC 115.2 -13.65 0.00 -DIFTYP STRIP 
PLANE 0.000 8.4 16.8 \ 
-CARTESIAN 0.000 0.000 \ 
-CARTESIAN 3.675 0.001 \ 
-CIRCULAR 6.700 0.652 0.650 0.0 30.0 3 \ 
-CARTESIAN 7.350 0.653 \ 
-CARTESIAN 7.350 5.750 \ 
-CARTESIAN 7.350 10.000 \ 
-CARTESIAN 0.000 10.001 
END PGEN 

PGEN -PERM -0.990 -PORT -LOC 115.2 -8.190 4.925 -DIFTYP STRIP 
PLANE 0.000 8.4 16.8 \ 
-CARTESIAN 0.000 0.000 \ 
-CARTESIAN 5.460 0.001 \ 
-CARTESIAN 5.460 5.0750 \ 
-CARTESIAN 0.000 5.0751 
END PGEN 
$ 
&DESCRIBE COMPARTMENT T9S 
PGEN -PERM -0.990 -STBD -LOC 132.0 13.65 0.00 -DIFTYP STRIP 
PLANE 0.000 8.4 16.8 \ 
-CARTESIAN 0.000 0.000 \ 
-CARTESIAN 3.675 0.001 \ 
-CIRCULAR 6.700 0.652 0.650 0.0 30.0 3 \ 
-CARTESIAN 7.350 0.653 \ 
-CARTESIAN 7.350 5.750 \ 
-CARTESIAN 7.350 10.000 \ 
-CARTESIAN 0.000 10.001 
END PGEN 
PGEN -PERM -0.990 -STBD -LOC 132.0 8.190 4.925 -DIFTYP STRIP 
PLANE 0.000 8.4 16.8 \ 
-CARTESIAN 0.000 0.000 \ 
-CARTESIAN 5.460 0.001 \ 
-CARTESIAN 5.460 5.0750 \ 
-CARTESIAN 0.000 5.0751 
END PGEN 
$ 
&DESCRIBE COMPARTMENT T9P 
PGEN -PERM -0.990 -PORT -LOC 132.0 -13.65 0.00 -DIFTYP STRIP 
PLANE 0.000 8.4 16.8 \ 
-CARTESIAN 0.000 0.000 \ 
-CARTESIAN 3.675 0.001 \ 
-CIRCULAR 6.700 0.652 0.650 0.0 30.0 3 \ 
-CARTESIAN 7.350 0.653 \ 
-CARTESIAN 7.350 5.750 \ 
-CARTESIAN 7.350 10.000 \ 
-CARTESIAN 0.000 10.001 
END PGEN 
PGEN -PERM -0.990 -PORT -LOC 132.0 -8.190 4.925 -DIFTYP STRIP 
PLANE 0.000 8.4 16.8 \ 
-CARTESIAN 0.000 0.000 \ 
-CARTESIAN 5.460 0.001 \ 
- CARTESIAN 5.460 5.0750 \ 
-CARTESIAN 0.000 5.0751 
END PGEN 
$ 
&DESCRIBE COMPARTMENT T10S 
$ 

$ SECTION FROM Fr. 12 TO 14 
$ 
PGEN -PERM -0.990 -STBD -LOC 
PLANE 0.0 4.8 \ 
-CARTESIAN 0.000 0.000 \ 
-CARTESIAN 3.675 0.001 \ 

148.80 13.65 0.00 -DIFTYP NONE 

-CIRCULAR 6.700 0.652 0.650 0.0 30.0 3 \ 
-CARTESIAN 7.350 0.653 \ 
-CARTESIAN 7.350 5.750 \ 
-CARTESIAN 7.350 10.000 \ 
-CARTESIAN 0.000 10.001 
END PGEN 
PGEN -PERM -0.990 -STBD -LOC 148.80 8.19 0.00 -DIFTYP STRIP 
PLANE 0 4.8 \ 
-CARTESIAN 
-CARTESIAN 

0.000 4.925 \ 
5.460 4.926 \ 



-CARTESIAN 
-CARTESIAN 
END PGEN 
$ 

5.460 
0.0 

10.000 \ 
10.001 

$ Section from Fr. 7 to 12 
$ 
PGEN -PERM -0.990 -STBD 
PLANE 4.8 
-CARTESIAN 
-CARTESIAN 

-LOC 148.80 

\ 
\ 

8.19 0.00 -DIFTYP STRIP 

-CIRCULAR 

5./ \ 
0.000 
6.405 

12.160 
12.810 
12.810 
12.810 

0.000 
0.001 
0.652 0 .650 

\ 
0.0 30.0 3 \ 

-CARTESIAN 
-CARTESIAN 
-CARTESIAN 
-CARTESIAN 
PLANE 5. 701 
-CARTESIAN 
-CARTESIAN 
-CIRCULAR 
-CARTESIAN 
-CARTESIAN 
-CARTESIAN 
-CARTESIAN 
-CARTESIAN 
-CARTESIAN 
PLANE 11.85 
-CARTESIAN 
-CARTESIAN 
-CIRCULAR 
-CARTESIAN 
-CARTESIAN 
-CARTESIAN 
-CARTESIAN 
-CARTESIAN 
-CARTESIAN 
PLANE 16.80 
-CARTESIAN 
-CARTESIAN 
-CIRCULAR 
-CARTESIAN 
-CARTESIAN 
-CARTESIAN 
-CARTESIAN 
-CARTESIAN 
-CARTESIAN 
END PGEN 
$ 

0.000 
\ 

0.653 
5.750 

10.000 
10.001 

\ 
\ 

0.000 0.000 \ 
6.080 0.001 \ 

20.350-8.19 0.652 
21 .000-8.19 0.653 
21.000-8.19 5.750 
21.000-8.19 8.550 
17.290-8.19 8.551 
17.290-8.19 10.000 

0.000 10.001 
\ 
0.000 
6.080 

20 .350-8. 19 
21.000 -8. 19 

0.000 
0.001 
0.652 
0.653 

21.000-8.19 5.750 
21.000-8.19 8.550 
17.290-8.19 8.551 
17.290-8.19 10.000 

0.000 10.001 
\ 
0 .0 00 0.000 
6.080 0.001 

20.350-8.19 
21.000-8.19 
21.000-8.19 
21.000-8.19 
17.290-8.19 
17.290-8.19 

0.000 

\ 
\ 

0.652 
0.653 
5.750 
8.550 
8.551 
8.750 
8.751 

&DESCRIBE COMPARTMENT T10P 
$ 
$ SECTION FROM Fr. 12 TO 14 
$ 

0.650 
\ 
\ 
\ 
\ 
\ 

\ 
\ 
0.650 

\ 
\ 
\ 
\ 
\ 

0.650 
\ 
\ 
\ 
\ 
\ 

0.0 30.0 3 \ 

0.0 30.0 3 \ 

0.0 30.0 3 \ 

PGEN -PERM -0.990 -PORT -LOC 148.80 -13.65 0.00 -DIFTYP STRIP 
PLANE 0.0 4.8 \ 
-CARTESIAN 0.000 0.000 
-CARTESIAN 3.675 0.001 
-CIRCULAR 6.700 0.652 
-CARTESIAN 7.350 0.653 
-CARTESIAN 7.350 5.750 
-CARTESIAN 7.350 10.000 
-CARTESIAN 0.000 10.001 
END PGEN 

\ 
\ 
0.650 

\ 
\ 
\ 

0.0 30.0 3 \ 

PGEN -PERM -0.990 -PORT -LOC 148.80 -8.19 0.00 -DIFTYP STRIP 
PLANE 0 4.8 \ 
-CARTESIAN 
-CARTESIAN 
-CARTESIAN 
-CARTESIAN 
END PGEN 
$ 

0.000 
5.460 
5.460 
0.0 

4.925 \ 
4.926 \ 
10.000 \ 
10.001 

$ Section from Fr. 7 to 12 
$ 
PGEN -PERM -0.990 -PORT -LOC 148.80 -8.19 0.00 -DIFTYP STRIP 
PLANE 4.8 5.7 \ 
-CARTESIAN 0.000 0.000 \ 



-CARTESIAN 6.405 0.001 \ 
-CIRCULAR 12.160 0.652 0.650 0.0 30.0 3 \ 
-CARTESIAN 12.810 0.653 \ 
-CARTESIAN 12.810 5.750 \ 
-CARTESIAN 12.810 10.000 \ 
-CARTESIAN 0.000 10.001 
PLANE 5.701 \ 
-CARTESIAN 0.000 0.0(')(') \ 
-CARTESIAN 6.080 0.001 \ 
-CIRCULAR 20.350-8.19 0.652 0.650 0.0 30.0 3 \ 
-CARTESIAN 21.000-8.19 0. 653 \ 
-CARTESIAN 21.000-8.19 5.750 \ 
-CARTESIAN 21.000-8 .19 8.550 \ 
-CARTESIAN 17.290-8.19 8.551 \ 
-CARTESIAN 17.290-8.19 10.000 \ 
-CARTESIAN 0.000 10.001 
PLANE 11.85 \ 
-CARTESIAN 0.000 0.000 \ 
-CARTESIAN 6.080 0.001 \ 
-CIRCULAR 20.350-8.19 0.652 0.650 0.0 30.0 3 \ 
-CARTESIAN 21.0(')0-8.19 0.653 \ 
-CARTESIAN 21.000-8.19 5.750 \ 
-CARTESIAN 21.000-8.19 8.550 \ 
-CARTESIAN 17.290-8.19 8.551 \ 
-CARTESIAN 17.290-8.19 10.000 \ 
-CARTESIAN 0.000 10.001 
PLANE 16.80 \ 
-CARTESIAN 0.000 0.000 \ 
-CARTESIAN 6.080 0.001 \ 
-CIRCULAR 20.350-8.19 0.652 0.650 0.0 30.0 3 \ 
-CARTESIAN 21.000-8.19 0.653 \ 
-CARTESIAN 21.000-8.19 5.750 \ 
-CARTESIAN 21.000-8.19 8.550 \ 
-CARTESIAN 17.290-8.19 8.551 \ 
-CARTESIAN 17.290-8.19 8.750 \ 
-CARTESIAN 0.000 8.751 
END PGEN 
$ 
&DESCRIBE COMPARTMENT T11S 
PGEN -PERM -0.985 -STBD -LOC 165.60 0.00 0.00 -DIFTYP STRIP 
PLANE 0.0 \ 
-CARTESIAN 0.000 0.000 \ 
-CARTESIAN 6.080 0.001 \ 
-CIRCULAR 20.350 0.652 0.650 0.0 30.0 3 \ 
-CARTESIAN 21.000 0.653 \ 
-CARTESIAN 21.000 5.750 \ 
-CARTESIAN 21.000 8.550 \ 
-CARTESIAN 17.290 8.551 \ 
-CARTESIAN 17.290 8.750 \ 
-CARTESIAN 0.000 8.751 
PLANE 0.800 \ 
-CARTESIAN 0.000 0.000 \ 
-CARTESIAN 10.500 0.001 \ 
-CIRCULAR 20.350 0.652 0.650 0.0 30.0 3 \ 
-CARTESIAN 21.000 0.653 \ 
-CARTESIAN 21.000 5.750 \ 
-CARTESIAN 21.000 8.550 \ 
-CARTESIAN 0.000 8.551 
PLANE 4.54 \ 
-CARTESIAN 0.000 0.000 \ 
-CARTESIAN 10.500 0.001 \ 
-CIRCULAR 20.350 0.652 0.650 0.0 30.0 3 \ 
-CARTESIAN 21.000 0.653 \ 
-CARTESIAN 21.000 3.800 \ 
-CARTESIAN 21.000 7.600 \ 
-CARTESIAN 0.000 7.601 
PLANE 5.00 \ 
-CARTESIAN 0.000 0.000 \ 
-CARTESIAN 10.500 0.001 \ 
-CIRCULAR 20.350 0.652 0.650 0.0 30.0 3 \ 
-CARTESIAN 21.000 0.653 \ 
-CARTESIAN 21.000 3.150 \ 
-CARTESIAN 21.000 6.300 \ 
-CARTESIAN 0.000 6.301 



PLANE 5.90 \ 
-CARTESIAN 0.000 0.000 \ 
-CARTESIAN 10.500 0.001 \ 
-CIRCULAR 20.350 0.652 0.650 0.0 30.0 3 \ 
-CARTESIAN 21.000 0.653 \ 
-CARTESIAN 21.000 2.975 \ 
-CARTESIAN 21.000 5.950 \ 
-CARTESIAN 0.000 5.951 
PLANE 6.70 \ 
-CARTESIAN 0.000 0.000 \ 
-CARTESIAN 10.500 0.001 \ 
-CIRCULAR 20.350 0.652 0.650 0.0 30.0 3 \ 
-CARTESIAN 21.000 0.653 \ 
-CARTESIAN 21.000 3.100 \ 
-CARTESIAN 21.000 6.200 \ 
-CARTESIAN 0.000 6.201 
PLANE 7.26 \ 
-CARTESIAN 0.000 0.000 \ 
-CARTESIAN 10.500 0.001 \ 
-CIRCULAR 20.350 0.652 0.650 0.0 30.0 3 \ 
-CARTESIAN 21.000 0.653 \ 
-CARTESIAN 21.000 3.475 \ 
-CARTESIAN 21.000 6.950 \ 
-CARTESIAN 0.000 6.951 
PLANE 9.15 \ 
-CARTESIAN 0.000 0.000 \ 
-CARTESIAN 10.500 0.001 \ 
-CARTESIAN 20.250 0.002 \ 
-CARTESIAN 21.000 1. 450 \ 
-CARTESIAN 21.000 3.475 \ 
-CARTESIAN 21.000 6.450 \ 
-CARTESIAN 0.000 6. 451 
PLANE 10.20 \ 
-CARTESIAN 0.000 0.000 \ 
-CARTESIAN 10.500 0.001 \ 
-CARTESIAN 19.050 0.002 \ 
-CARTESIAN 21.000 1.850 \ 
-CARTESIAN 21.000 3.475 \ 
-CARTESIAN 21.000 6.200 \ 
-CARTESIAN 0.000 6.201 
PLANE 14.40 \ 
-CARTESIAN 0.000 1.500 \ 
-CARTESIAN 10.500 1.501 \ 
-CARTESIAN 19.050 1. 502 \ 
-CARTESIAN 21.000 3.100 \ 
-CARTESIAN 21.000 4.121 \ 
-CARTESIAN 21.000 5.142 \ 
-CARTESIAN 0.000 5.143 
END PGEN 
$ 
PGEN -PERM 0.985 -STBD -LOCATION 170.6 0.0 0.0 -DIFTYP STRIP 
PLANE 0 \ 
-CARTESIAN 0.000 0.000 \ 
-CARTESIAN 8.190 0.0001 \ 
-CARTESIAN 8.190 0.0002 \ 
-CARTESIAN 0.000 0.0003 
PLANE 4.8 \ 
-CARTESIAN 0.000 0.000 \ 
-CARTESIAN 8.190 0.0001 \ 
-CARTESIAN 6.190 1. 5000 \ 
-CARTESIAN 0.000 1. 5001 
PLANE 5.2 \ 
-CARTESIAN 0.000 0.000 \ 
-CARTESIAN 8.190 0.0001 \ 
-CARTESIAN 8.190 1. 5000 \ 
-CARTESIAN 0.000 1.5001 
PLANE 9.4 \ 
-CARTESIAN 0.000 1. 500 \ 
-CARTESIAN 8.190 1. 5001 \ 
-CARTESIAN 8.190 1.5002 \ 
-CARTESIAN 0.000 1.5003 
END PGEN 
PGEN -PERM -0.985 -STBD -LOCATION 0 0 0 -DIFTYP STRIP 
PLANE 170.14 \ 



-CARTESIAN 
-CARTESIAN 
-CARTESIAN 
-CARTESIAN 
PLANE 170.6 \ 
-CARTESIAN 
-CARTESIAN 
-CARTESIAN 
-CARTESIAN 
PLANE 171.5 
-CARTESIAN 
-CARTESIAN 
-CARTESIAN 
-CARTESIAN 
PLANE 172.3 \ 
-CARTESIAN 
-CARTESIAN 
-CARTESIAN 
-CARTESIAN 
PLANE 172.86 
-CARTESIAN 
-CARTESIAN 
-CARTESIAN 
-CARTESIAN 
END PGEN 
$ 

0.000 
2.730 
2.730 
0.000 

0.000 
2.730 
2. 7:30 
0.000 

\ 
0.000 
2.730 
2.730 
0.000 

0.000 
2.730 
2.730 
0.000 

\ 
0.000 
2.730 
2.730 
0.000 

7.600 \ 
7.6001 \ 
7.6002 \ 
7. 6003 

6.300 \ 
6.3001 \ 
7.500 \ 
7.5001 

5.950 \ 
5.9501 \ 
7.300 \ 
7.3001 

6.200 \ 
6.2001 \ 
7.050 \ 
7.0501 

6.950 \ 
6.9501 \ 
6.9502 \ 
6.9503 

&DESCRIBE COMPARTMENT T11P 
PGEN -PERM -0.986 -PORT -LOC 165.60 0 . 00 0.00 -DIFTYP STRIP 
PLANE 0.0 \ 
- CARTESIAN 
-CARTESIAN 
-CIRCULAR 
-CARTESIAN 
-CARTESIAN 
-CARTESIAN 
-CARTESIAN 
-CARTESIAN 
- CARTESIAN 
PLANE 0.800 
-CARTESIAN 
-CARTESIAN 
-CIRCULAR 
-CARTESIAN 
-CARTESIAN 
-CARTESIAN 
-CARTESIAN 
PLANE 4.54 
- CARTESIAN 
-CARTESIAN 
-CIRCULAR 
-CARTESIAN 
-CARTESIAN 
-CARTESIAN 
-CARTESIAN 
PLANE 5.00 
-CARTESIAN 
-CARTESIAN 
-CIRCULAR 
-CARTESIAN 
-CARTESIAN 
-CARTESIAN 
-CARTESIAN 
PLANE 5.90 
-CARTESIAN 
-CARTESIAN 
-CIRCULAR 
-CARTESIAN 
-CARTESIAN 
-CARTESIAN 
-CARTESIAN 
PLANE 6. 70 
-CARTESIAN 
-CARTESIAN 
-CIRCULAR 

0.000 
6.080 

20.350 
21.000 
21.000 
21.000 
17.290 
17.290 

0.000 
\ 
0.000 

10.500 
20.350 
21.000 
21.000 
21.000 

0.000 
\ 
0.000 

10.500 
20.350 
21.000 
21.000 
21.000 

0.000 
\ 
0.000 

10.500 
20.350 
21.000 
21.000 
21.000 

0.000 
\ 
0.000 

10.500 
20.350 
21.000 
21.000 
21.000 

0.000 
\ 
0.000 

10.500 
20.350 

0.000 
0.001 
0.652 
0.653 
5.750 
8.550 
8.551 
8.750 
8.751 

0.000 
0.001 
0.652 
0.653 
5.750 
8.550 
8.551 

0.000 
0.001 
0.652 
0.653 
3.800 
7.600 
7.601 

0.000 
0.001 
0.652 
0.653 
:3 .1!50 
6.300 
6.301 

\ 
\ 
0.650 

\ 
\ 
\ 
\ 
\ 

\ 
\ 
0.650 

\ 
\ 
\ 

\ 
\ 
0.650 

\ 
\ 
\ 

\ 
\ 
0.650 

\ 
\ 
\ 

0.000 \ 
0.001 \ 

0.0 30 . 0 3 \ 

0.0 30 . 0 3 \ 

0.0 30.0 3 \ 

0.0 30.0 3 \ 

0.652 0.650 0.0 30.0 3 \ 
0.653 \ 
2.975 \ 
5.950 \ 
5.951 

0.000 \ 
0.001 \ 
0.652 0 . 650 0.0 30.0 3 \ 



-CARTESIAN 21.000 0.653 \ 
-CARTESIAN 21.000 3.100 \ 
-CARTESIAN 21.000 6.200 \ 
-CARTESIAN 0.000 6.201 
PLANE 7.26 \ 
-CARTESIAN 0.000 0.000 \ 
-CARTESIAN 10.500 0.001 \ 
-CIRCULAR 20 . 350 0.652 0.650 0.0 30.0 3 \ 
-CARTESIAN 21.000 0.653 \ 
-CARTESIAN 21.000 3.475 \ 
-CARTESIAN 21.000 6.950 \ 
-CARTESIAN 0.000 6.951 
PLANE 9.15 \ 
-CARTESIAN 0.000 0.000 \ 
-CARTESIAN 10.500 0.001 \ 
-CARTESIAN 20.250 0.002 \ 
-CARTESIAN 21.000 1.450 \ 
-CARTESIAN 21.000 3.475 \ 
-CARTESIAN 21.000 6.450 \ 
-CARTESIAN 0.000 6.451 
PLANE 10.20 \ 
-CARTESIAN 0.000 0.000 \ 
-CARTESIAN 10.500 0.001 \ 
-CARTESIAN 19.050 0.002 \ 
-CARTESIAN 21.000 1. 850 \ 
-CARTESIAN 21.000 3.475 \ 
-CARTESIAN 21.000 6.200 \ 
-CARTESIAN 0.000 6.201 
PLANE 14.40 \ 
-CARTESIAN 0.000 1. 500 \ 
-CARTESIAN 10.500 1. 501 \ 
-CARTESIAN 19.050 1. 502 \ 
-CARTESIAN 21.000 3.100 \ 
-CARTESIAN 21.000 4.121 \ 
-CARTESIAN 21.000 5.142 \ 
-CARTESIAN 0.000 5.143 
END PGEN 
$ 
PGEN -PERM 0.986 -PORT -LOCATION 170.6 0.0 0.0 -DIFTYP STRIP 
PLANE 0 \ 
-CARTESIAN 0.000 0.000 \ 
-CARTESIAN 8.190 0.0001 \ 
-CARTESIAN 8.190 0.0002 \ 
-CARTESIAN 0.000 0.0003 
PLANE 4.8 \ 
-CARTESIAN 0.000 0.000 \ 
-CARTESIAN 8.190 0.0001 \ 
-CARTESIAN 8.190 1. 5000 \ 
-CARTESIAN 0.000 1.5001 
PLANE 5.2 \ 
-CARTESIAN 0.000 0.000 \ 
-CARTESIAN 8.190 0.0001 \ 
-CARTESIAN 8.190 1. 5000 \ 
-CARTESIAN 0.000 1.5001 
PLANE 9.4 \ 
-CARTESIAN 0.000 1. 500 \ 
-CARTESIAN 8.190 1. 5001 \ 
-CARTESIAN 8.190 1. 5002 \ 
-CARTESIAN 0.000 1.5003 
END PGEN 
PGEN -PERM -0.986 -PORT -LOC 0 0 0 -DIFTYP STRIP 
PLANE 170.14 \ 
-CARTESIAN 0.000 7.600 \ 
-CARTESIAN 2.730 7.6001 \ 
-CARTESIAN 2.730 7.6002 \ 
-CARTESIAN 0.000 7.6003 
PLANE 170.6 \ 
-CARTESIAN 0.000 6.300 \ 
-CARTESIAN 2.730 6.3001 \ 
-CARTESIAN 2.730 7.500 \ 
-CARTESIAN 0.000 7.5001 
PLANE 171.5 \ 
-CARTESIAN 0.000 5.950 \ 
-CARTESIAN 2.730 5.9501 \ 



-CARTESIAN 2.730 7.300 \ 
-CARTESIAN 0.000 7.3001 
PLANE 172.3 \ 
-CARTESIAN 0.000 6.200 \ 
-CARTESIAN 2.730 6.2001 \ 
-CARTESIAN 2.730 7.050 \ 
-CARTESIAN 0.000 7.0501 
PLANE 172.86 \ 
-CARTESIAN 0.000 6.950 \ 
-CARTESIAN 2.730 6.9501 \ 
-CARTESIAN 2.730 6.9502 \ 
-CARTESIAN 0.000 6.9503 
END 
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*inputan pada Moses V.07 untuk pemodelan Launching jacket file.cif* 

&device · PRIMARY device -cecho ..OECHO N 
&DIMEN -DIMEN METERS M· TONS 
$ 
$ Defining the Water Depth for the plot and bottom clearance check 
$ 
&PARAMETER -DEPTH 93.5 
$ 
$ Title and Subtile for Documentation 
$ 
&TITLE JACKET with CoG shift (Z - I. Om) 
&SUBTITLE Pre-Launch Condition 
$ 
$ Apply all the load group #weight and #buoy 
$ 
&APPLY -PERC @ I 00 
$ 
$ Read in Data file 
$ 
IN MODEL 
$ 
$ Define the mass properties of the jacket in its own body axis 
$ 
&weight -total JACKET 4259.3 -45.96 22.41 14.39 6.83 11.69 11.92 
$ Report the barge condition and the load category 
$ 
&status 
&status cat 
$ 
$ Define the Launch way 
$ 
medit 
$ 
$ STBD LAUNCHWA Y 
LLEG \ 
$ LAUNCHW A Y NODE ON JACKET 

*JOOIF *JOISB *JOOID *J02SB *JOOIB *J03SB *10019 *J04SB *10017 \ 
*J05SB *10015 \ 

$ BARGE SUPPORTING NODE 
S45 72.180 7.5 15.000 *BS@ 

$ DYNAMIC FRICTION 
-FRIC 0.04 

$TILT PIN (with Secondary configuration) 
$ TPRIDEP XP YP ZP MAXANG TSECDEP DIST 

-TPIN 7.639 171.5 7.5 7.391 20.000 4.176 6.5 \ 
$ LENP ElP LENS EIS 

-BEAM 25.0 5.9383E+{)7 15.00 5.0975£+{)6 
$ 
$ PORT LAUNCHW A Y 
LLEG\ 
$ LAUNCHWA Y NODE ON JACKET 

*JOOIE *JOIPS *JOOIC *J02PS *JOOIA *J03PS *10018 *J04PS *J0016 \ 
*J05PS *10014 \ 

$ BARGE SUPPORTING NODE 
S45 72.180 -7.5 15.000 *BP@ 

$ DYNAMIC FRICTION 
-FRIC 0.04 

$TlLTPIN 
$ TPRIDEP XP YP ZP MAXANG TSECDEP DJST 

-TPIN 7.639 171.5 -7.5 7.391 20.000 4.176 6.5 
$ LENP ElP LENS EIS 

-BEAM 25.0 5.9383E+07 15.00 5.0975£+{)6 
$ 
ENDMEDIT 
$ 
&status g_lway 
$ 
$&device -primary screen 
$ 
$ Move the jacket to the specified pre-launch postition 
$ 



&instate -move JACKET 72.180 0 0 0 0 0 
s 
S defining the condition of the barge 
s 
&INSTATE -LOC s45 0 0-2.3565 0.0 2.3 0 
s 
&COMP -amount\ 
TlC 26.1 \ 
T2C 96.4 \ 
TIC 96.4 \ 
T4C 96.4 \ 
TlS 40.4 \ 
TlP 40.4 \ 
T2S 37.6 \ 
T2P 37.6 \ 
TIS 1449.8 \ 
TIP 1500.6 \ 
T4S 1698.0 \ 
T4P 1698.0 \ 
T5S 25.9 \ 
T5P 25.9 \ 
T6S 1698.0 \ 
T6P 1698.0 \ 
T7S 1139.7 \ 
T7P 1194.5 \ 
T8S 1698.0 \ 
T8P 1698.0 \ 
T9S 986.6 \ 
T9P 1042.1 \ 
nos 1932.7 \ 
TlOP 1932.7 \ 
Tl1S 1907.8 \ 
Tl1P 1909.2 

s 
&select :tk -select t3p t3s t7p t7s t9p t9s 
S&comp -perc :tk 70 
&cmp_bal s45 :tk 
s 
&equi -tol 0.000001 0.0000001 
s 
&status conflg 
&status draft 
&status -hard 
&status draft -hard 
&status force -HARD 
&status f_Jway -HARD 
&status g_Jway -HARD 
s 
&picture starboard 
s s············································· simulate launch S Assume FB is fitted on the launch rail to stop the jacket yawing (-noyaw) 
S Initial winch speed 0.05rnls (initial condition for time simulation) 
$ 
&dcptime 
LAUNCH -MAXTIM 200 -MAXOSC 5 -TSTEP 0.5 0.25 0.5 -WINCH 0.05 -noyaw 
&dcptime Time To Perform Launch 
$ s············ ................. ................ generating the launch results 
s 
PRCPOST 

LAUP_STD 
$ 
S Generating Animation for the launching sequency 
s 
prcpost 
&device -primary screem 
$ 



*inputan pada Moses V.07 untuk pemodelan Launching jacket fiie.dat* 

&insert s45.dat 
$ 
S barge node for launch support 
$PORT 
*BPI 
*BP2 
*BP3 
*BP4 
*BPS 
*BP6 
*BP7 
*BP8 
*BP9 
*BP10 
*BPI! 
$ STBD 
*BS1 
*BS2 
*BS3 
*BS4 
*BSS 
*BS6 
*BS7 
*BS8 
*BS9 
*BSIO 
*BSI1 
$ 

172.681 
165.060 
160.180 
147.260 
136.180 
123.650 
113.180 
101.620 
92.180 
80.780 
72.180 

172.681 
165.060 
160.180 
147.260 
136.180 
123.650 
113.180 
101.620 
92.180 
80.780 
72.180 

-7.500 
-7.500 
-7.500 
-7.500 
-7.500 
-7.500 
-7.500 
-7.500 

-7.500 
-7.500 
-7.500 

7.500 
7.500 
7.500 
7.500 
7.500 
7.500 
7.500 
7.500 

7.500 
7.500 
7.500 

15.000 
15.000 
15.000 
15.000 
15.000 
15.000 
15.000 
15.000 
15.000 
15.000 
15.000 

15.000 
15.000 
15.000 
15.000 
15.000 
15.000 
15.000 
15.000 
15.000 
15.000 
15.000 

&SELECT :blwn_p -SELECT *bP@ 
&SELECT :blwn_s -SELECT *bS@ 
$-----
$ draft marks 
$------
&SET LEXT := 180.000 
&SET BEXT := 42.000 
&SET DEXT := 11.500 
&SET LMID := &NUMBER(REAL, %LEXT"/ol2) 
&SET PB := &NUMBER(REAL, -1 *%BEXT"/ol2) 
&SET SB := &NUMBER(REAL, %BEXT"/ol2) 
$-----
$ Interest Points 
$------
$&INTEREST DRAFT 

*FP _PKEEL 0.000 &NUMBER(REAL, %PB%) 0.000 
*FP _PDECK 0.000 &NUMBER(REAL, %PB%) &NUMBER(REAL, %DEXT"Io) 
*FP _SKEEL 0.000 &NUMBER(REAL, %SB%) 0.000 
*FP_SDECK 0.000 &NUMBER(REAL, %SB%) &NUMBER(REAL, %DEXT"Io) 
*M_PKEEL &NUMBER(REAL, %LMID%) &NUMBER(REAL, %PB%) 0.000 
*M_PDECK &NUMBER(REAL, %LMID%) &NUMBER(REAL, %PB%) &NUMBER(REAL, %DEXT"Io) 
*M_SKEEL &NUMBER(REAL, %LMID%) &NUMBER(REAL, %SB%) 0.000 
*M_SDECK &NUMBER(REAL, %LMID%) &NUMBER(REAL, %SB%) &NUMBER(REAL, %DEXT"/o) 
*AP _PKEEL &NUMBER(REAL, %LEXT"Io) &NUMBER(REAL, %PB%) 0.000 
* AP _PDECK &NUMBER(REAL, %LEXT"Io) &NUMBER(REAL, %PB%) &NUMBER(REAL, %DEXT"/o) 
*AP _SKEEL &NUMBER(REAL, %LEXT"Io) &NUMBER(REAL, o/oSB%) 0.000 
* AP _ SDECK &NUMBER(REAL, %LEXT"Io) &NUMBER (REAL, %SB%) &NUMBER(REAL, %DEXT"/o) 

$ 

END 

STRING BOW_P *FP_PKEEL *FP_PDECK 
STRING BOW_S *FP_SKEEL *FP_SDECK 
STRING MID_P *M_PKEEL *M_PDECK 
STRING MID S *M SKEEL *M SDECK 

STRING STERN_P *AP_PKEEL *AP_PDECK 
STRING STERN_S *AP_SKEEL *AP_SDECK 

$&describe body s45 \ 
-DMARK BOW P *FP PKEEL *FP PDECK \ 
-DMARK BOW=S *FP=SKEEL *FP=SDECK \ 
-DMARK MID P *M PKEEL *M PDECK \ 
-DMARK MID=S *M=SKEEL *M=SDECK \ 
-DMARK STERN_P *AP _PKEEL *AP _PDECK \ 
-DMARK STERN_S *AP_SKEEL *AP_SDECK 



$ 
$••••• LIGHTSHIP ••••• 
$ 
&DESCRIBE LOAD_GROUP LIGHT_S 
*LS_CG 95.17 0.006.953 
#WEIGHT *LS CG 15625.0 13.63 54.24 55.75 -LDIST 0 180.0 -cat light_sh 
$ -

$••••••••••••••••••••••••••••••••••••••••••••• hydn>dynarnic 
$ 
&describe load launch 
$&apply -percent launch 0 
#AMASS 43521.1 0.1100 0.5526 4.8850 17.1 227.9 91.0 

-CEN 107.72 0.00 327 
#DRAG 43527.7 0.0050 0.0089 1.0412 2.0 972 10.6 \ 

-CEN 107.72 0.00 3.27 
&DESCRIBE LOAD S4S 
$ 
$ JACKET 
$ 
&insert jacketdat 
$ 
$ JACKET LOAD 
$ 
&DESCRIBE LOAD_ GROUP jacket 
#WEIGHT 4259.3 0 0 0 -CEN -45.96 22.41 14.39 
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*************************************************************************************************************** 
* 

* 
* 

* 
* 
* 

JACKET LAUNCHING 
Pre-Launch Condition 

*** MOSES *** 

January 18 , 2009 

* 
**************************************************************************************************.************ 

+++ B U 0 Y A N C Y A N D I'V E I G H T F 0 R J A C K E T +++ 
=============~===================================================== 

Process is DEFAULT: Units Are Degrees, Meters, and M-Tons Unless Specified 

Results Are Reported In Body System 

Draft -9.77 Roll Angle 0.01 Pitch Angle 2.30 

Wet Radii Of Gyration 

K-X 6.83 K-Y = 11.69 K-Z 11.92 

Name Weight 
1-- Center of Gravity ---/ 
---X--- ---Y--- ---z---

Sounding ~ Full 

ELEMENTS 8455.3 
Part JACKET 

47.49 -0.09 14.34 
======== =~====== ======= ======= ======= 
Total 4259.3 47 . 54 -0 . 09 
Buoyancy 0.0 0 . 00 0 . 00 

+++ F 0 R C E S A C T I N G 0 N 

14 . 39 
0 . 00 

J A C K E T +++ 
======~============================================== 

Process is DEFAULT: Units Are Degrees , Meters , and M-Tons Unless Specified 



Results Are Reported In Body System 

Type of Force X Y Z MX ~ MZ 

Weight 170.9 -0.5 -4255.9 390. 204786. -9. 
Rigid Connectors -170.9 0.5 4255.9 -390. -204786. 9. 

======= ======= ======= ======= ======= ======= 
Total 0.0 0.0 0.0 0. 0. 0. 

+++ F 0 R C E S A C T I N G 0 N s 4 5 +++ 

Process is DEFAULT: Units Are Degrees, t..J:eters, and M-Tons Unless Specified 

Results Are Reported In Body System 

Type of Force X y z MX MiY MZ 
----------------- --------- --------- --------- --------- --------- ---------

Weight 627.1 -1.9 -15612.4 13. 1490193. -179. 
Contents 941.3 - 2.8 -23434.6 -277. 2671157. -333. 
Buoyancy -1739.3 5.2 43302.9 -134. -4674879. 557. 
Rigid Connectors 170.9 -0.5 -4255.9 398. 513529. -46. 

======= ======= ======= ======= ======= ======= 
Total 0.0 0 . 0 0.0 0. 0. 0. 

+++ L A U N C' H W A Y F 0 R C E S +++ 

Process is DEFAULT: Units Are Degrees, Meters, and M-Tons Unless Specified 

Forces Are In Body System 

/--- Joints ----/ Body /---------- Force ----------1 
Leading Trailing Name Descrip. X Y Z Distance 



*J001F *J0015 S45 Tilt Pin -87.41 -0.10 1021.45 99.56 
S45 Bow 0.00 0 . 36 1080.56 0.24 *J001E *J0014 S45 Tilt Pin -83.53 -0 . 10 1043.36 99.56 
S45 Bow 0.00 0 . 36 1110.50 0.24 

+++ L A U N C H WAY G E 0 M E T R Y +++ 
======~====================================== 

Process is DEFAULT: Units Are Degrees, Meters, and M-Tons Unless Specified 

Body 1--- Joints ----/ Fric. Start Of /----- Tilt Pin ------/ 
Name Leading Trailing Coef. Skidway X y z Angle Depth -------- -------- -------- ----- -------- ------- ------- -------

S45 *J001F *J0015 0.04 72.18 171.50 7.50 7.39 20.00 7. 64 
178.79 7.50 8.42 4.18 S45 *J001E *J0014 0.04 72.18 171.50 -7.50 7.39 20.00 7.64 
178.79 -7.50 8.42 4.18 

+++ L 0 C A T I 0 N 0 F T H E 0 R I G I N +++ 
=================================================== 

Process is DEFAULT: Units Are Degrees, Meters, and M-Tons Unless Specified 

Body 1----- Global Position -----/ 1------- Euler Angle -------/ Bottom Maximum Event Name X y z Roll Pitch Yaw Displace Clearance Const. Force 
-------- --------- --------- ---------- ---------

0.00 JACKET 72.52 0.00 9.77 0.01 2.30 -0.01 0. 98 . 2 0.0 S45 0 . 00 0 . 01 -2 . 36 0 . 01 2.30 -0.01 43338. 84 . 1 0 . 50 JACKET 72 . 54 0 . 00 9 . 77 0 . 0 1 2 . 30 -0.01 0. 98.2 0.0 S45 0.00 0.01 -2 .36 0.01 2.30 -0.01 43338. 84 . 1 1. 00 JACKET 72 . 57 0 . 00 9 . 77 0.01 2 . 30 -0 . 01 0 . 98 . 2 0 . 0 S45 0.00 0.01 -2 . 36 0 . 01 2.30 -0.01 43338. 84.1 1. 50 JACKET 72.60 0.00 9.77 0.01 2.30 -0.01 0. 98.2 0.0 



S45 0.00 0.01 -2.36 0.01 2.30 -0.01 43338. 84.1 
2.00 JACKET 72.63 0.00 9.77 0.01 2.30 -0.01 0. 98.2 0.0 

S45 0.00 0.01 -2.36 0.01 2.30 -0.01 43338. 84.1 
2.50 JACKET 72.66 0.00 9.77 0.01 2.30 -0.01 0. 98.2 0.0 

S45 0.00 0 . 01 -2.36 0.01 2.30 -0.01 43337. 84.1 
3.00 JACKET 72.69 0.00 9. 77 0.01 2.30 -0.01 0. 98.2 0.0 

S45 0.00 0.01 -2.36 0.01 2.30 -0.01 43337. 84.1 
3.50 JACKET 72.72 0.00 9. 77 0.01 2.30 -0.01 0. 98.2 0.0 

S45 0.00 0.01 -2.36 0.01 2.30 -0.01 43336. 84.1 
4.00 JACKET 72.75 0.00 9.76 0.01 2.30 -0.01 0. 98.2 0.0 

S45 0.00 0.01 -2.35 0.01 2.30 -0.01 43336. 84.1 
4.50 JACKET 72.78 0.00 9.76 0.01 2.30 -0.01 0. 98.2 0.0 

S45 0.00 0.01 -2.35 0.01 2.30 -0.01 43336. 84.1 
5.00 JACKET 72.82 0.00 9.76 0.01 2.30 -0.01 0. 98.1 0.0 

S45 0.00 0.01 -2.35 0.01 2.30 -0.01 43335. 84.1 
5.50 JACKET 72.85 0.00 9.76 0.01 2.30 -0.01 0. 98.1 0.0 

S45 0.00 0.01 -2.35 0.01 2.30 -0.01 43335. 84.1 
6.00 JACKET 72.88 0.00 9.76 0.01 2.30 -0.01 0. 98.1 0.0 

S45 0.00 0.01 -2.35 0.01 2.30 -0.01 43334. 84.1 
6.50 JACKET 72.91 0.00 9.76 0.01 2.30 -0.01 0. 98.1 0.0 

S45 -0.01 0.01 -2.35 0.01 2.30 -0.01 43334. 84.1 
7.00 JACKET 72.95 0.00 9.76 0.01 2.30 -0.01 0. 98.1 0.0 

S45 -0.01 0.01 -2.35 0.01 2.30 -0.01 43334. 84.1 
7.50 JACKET 72.98 0.00 9.76 0.01 2.30 -0.01 0. 98.1 0.0 

S45 -0.01 0.01 -2.35 0.01 2.30 -0.01 43334. 84.1 
8.00 JACKET 73.02 0.00 9.75 0.01 2.30 -0.01 0. 98.1 0.0 

S45 -0.01 0.01 -2.35 0.01 2.30 -0.01 43334. 84.1 
8.50 JACKET 73.05 0.00 9.75 0.01 2.30 -0.01 0. 98.1 0.0 

S45 -0 . 01 0 . 01 -2 . 35 0.01 2.30 -0.01 43334. 84.1 
9.00 JACKET 73.09 0.00 9.75 0.01 2.31 -0.01 0. 98.1 0.0 

S45 -0.01 0.01 -2.35 0.01 2.31 -0.01 43333. 84.1 
9.50 JACKET 73.12 0.00 9.75 0.01 2.31 -0.01 0. 98.1 0.0 

S45 -0.01 0.01 -2.35 0.01 2.31 -0.01 43333. 84.1 
10.00 JACKET 73.16 0.00 9.75 0.01 2.31 -0.01 0. 98.1 0.0 

S45 -0.01 0.01 -2.35 0.01 2.31 -0.01 43333. 84.1 
10.50 JACKET 73.20 0.00 9.75 0.01 2.31 -0.01 0. 98.1 0.0 

S45 -0.01 0.01 -2.35 0.01 2.31 -0.01 43333. 84.1 



11.00 JACKET 
S45 

11.50 JACKET 
S45 

12.00 JACKET 
S45 

12.50 JACKET 
S45 

13.00 JACKET 
S45 

13.50 JACKET 
S45 

14.00 JACKET 
S45 

14.50 JACKET 
S45 

15.00 JACKET 
S45 

15.50 JACKET 
S45 

16.00 JACKET 
16.00 S45 
16.50 JACKET 

S45 
17.00 JACKET 

S45 
17.50 JACKET 

S45 
18. 00 JACKET 

S45 
18.50 JACKET 

S45 
19.00 JACKET 

S45 
19.50 JACKET 

S45 
20.00 JACKET 

73.24 
-0.01 
73.28 
-0.01 
73.32 
-0.02 
73.36 
-0.02 
73.40 
-0.02 
73.44 
-0.02 
73.49 
-0.02 
73.53 
-0.02 
73.58 
-0.02 
73.62 
-0.03 
73.67 
-0.03 
73.72 
-0.03 
73.77 
-0.03 
73.82 
-0.03 
73.87 
-0.04 
73.92 
-0.04 
73.98 
-0.04 
74.04 
-0.04 
74.09 

0.00 
0.01 
0.00 
0.01 
0.00 
0.01 
0.00 
0.01 
0.00 
0.01 
0.00 
0.01 
0.00 
0.01 
0.00 
0.01 
0.00 
0.01 
0.00 
0.01 
0.00 
0.01 
0.00 
0.01 
0.00 
0.01 
0.00 
0.01 
0.00 
0.01 
0.00 
0.01 
0.00 
0.01 
0.00 
0.01 
0.00 

9.75 
-2.34 

9.74 
-2.34 

9.74 
-2.34 

9.74 
-2.34 

9 . 74 
-2.34 

9.74 
-2.34 

9.74 
-2.34 

9.73 
-2.34 

9.73 
-2.34 

9.73 
-2.33 

9.73 
-2.33 

9.73 
-2.33 

9.73 
-2.33 

9. 72 
-2.33 

9. 72 
-2.33 

9.72 
-2.33 

9.72 
-2.33 

9 . 72 
-2.32 

9.71 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

2.31 
2.31 
2.31 
2.31 
2.31 
2.31 
2.31 
2.31 
2.31 
2.31 
2.31 
2.31 
2.31 
2.31 
2.31 
2.31 
2.31 
2.31 
2.31 
2.31 
2.32 
2.32 
2.32 
2.32 
2.32 
2.32 
2.32 
2.32 
2.32 
2.32 
2.32 
2.32 
2.32 
2.32 
2.32 
2.32 
2.32 

-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 

0. 
43334. 

0. 
43334. 

0. 
43334. 

0 . 
43334. 

0. 
43334. 

0. 
43334. 

0. 
43334. 

0. 
43334. 

0. 
43334. 

0. 
43333. 

0. 
43333. 

0. 
43333. 

0. 
43333. 

0. 
43333. 

0. 
43333. 

0. 
43333. 

0 . 
43333. 

0. 
43333. 

0. 

98.1 
84.1 
98.1 
84.1 
98.1 
84.1 
98.1 
84.1 
98.1 
84.1 
98.1 
84.1 
98.1 
84.1 
98.1 
84.1 
98.1 
84.1 
98.1 
84.1 
98.1 
84.1 
98.1 
84.1 
98.1 
84.1 
98.1 
84.1 
98.1 
84.1 
98.1 
84.1 
98.1 
84.1 
98.1 
84.1 
98.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 . 0 

0.0 

0.0 

0.0 

0.0 



S45 -0.05 0.01 -2.32 0.01 2.32 -0.01 43333. 84.1 
20.50 JACKET 74.15 0.00 9. 71 0.01 2.32 -0.01 0. 98.1 0.0 

S45 -0.05 0.01 -2.32 0.01 2.32 -0.01 43333. 84.1 
21.00 JACKET 74.21 0.00 9.71 0.01 2.32 -0.01 0. 98.1 0.0 

S45 -0.05 0.01 -2.32 0.01 2.32 -0.01 43332. 84.0 
21.50 JACKET 74.27 0.00 9.71 0.01 2.33 -0.01 0. 98.1 0.0 

S45 -0.05 0.01 -2.32 0.01 2.33 -0.01 43332. 84.0 
22.00 JACKET 74.34 0.00 9.70 0.01 2.33 -0.01 0. 98.0 0.0 

S45 -0.06 0.01 -2.32 0.01 2.33 -0.01 43332. 84.0 
22.50 JACKET 74.40 0.00 9.70 0.01 2.33 -0.01 0. 98.0 0.0 

S45 -0.06 0.01 -2.31 0.01 2.33 -0.01 43332. 84.0 
23.00 JACKET 74.47 0.00 9.70 0.01 2.33 -0.01 0. 98.0 0.0 

S45 -0.06 0.01 -2.31 0.01 2.33 -0.01 43332. 84.0 
23.50 JACKET 74.53 0.00 9.70 0.01 2.33 -0.01 0. 98.0 0.0 

S45 -0.07 0.01 -2.31 0.01 2.33 -0.01 43332. 84.0 
24.00 JACKET 74.60 0.00 9.69 0.01 2.33 -0.01 0. 98.0 0.0 

S45 -0.07 0.01 -2.31 0.01 2.33 -0.01 43331. 84.0 
24.50 JACKET 74.68 0.00 9.69 0.01 2.33 -0.01 0. 98.0 0.0 

S45 -0.07 0.01 -2.31 0.01 2.33 -0.01 43331. 84.0 
25.00 JACKET 74.75 0.00 9.69 0.01 2.33 -0.01 0. 98.0 0.0 

S45 -0.08 0.01 -2.31 0.01 2.33 -0.01 43331. 84.0 
25.50 JACKET 74.82 0.00 9.68 0.01 2.33 -0.01 0. 98.0 0.0 

S45 -0.08 0.01 -2.30 0.01 2.33 -0.01 43331. 84.0 
26.00 JACKET 74.90 0.00 9.68 0.01 2.34 -0.01 0. 98.0 0.0 

S45 -0.09 0.01 -2.30 0.01 2.34 -0.01 43330. 84.0 
26.50 JACKET 74.98 0.00 9.68 0.01 2.34 -0.01 0. 98.0 0.0 

S45 -0.09 0.01 -2.30 0.01 2.34 -0.01 43330. 84.0 
27.00 JACKET 75.06 0.00 9.68 0.01 2.34 -0.01 0. 98.0 0.0 

S45 -0 . 10 0 . 01 -2 . 30 0.01 2.34 -0 . 01 43330. 84.0 
27.50 JACKET 75.14 0.00 9.67 0.01 2.34 -0.01 0. 98.0 0.0 

S45 -0.10 0.01 -2.30 0.01 2.34 -0.01 43330. 84.0 
28.00 JACKET 75.23 0.00 9.67 0.01 2.34 -0.01 0. 9B. 0 0.0 

S45 -0.11 0.01 -2.30 0.01 2.34 -0.01 43330. 84.0 
28.50 JACKET 75.31 0.00 9.66 0.01 2.34 -0.01 0. 98.0 0.0 

S45 -0.11 0.01 -2.29 0.01 2.34 -0.01 43329. 84.0 
29.00 JACKET 75.40 0.00 9.66 0.01 2.34 -0.01 0. 9B. 0 0.0 

S45 -0.12 0.01 -2.29 0.01 2.34 -0.01 43329. 84.0 



29.50 JACKET 75.50 0.00 9.66 0.01 2.34 -0.01 0. 98.0 0 . 0 

S45 -0.12 0.01 -2.29 0.01 2.34 -0.01 43329. 84.0 

30.00 JACKET 75.59 0.00 9.65 0.01 2.35 -0.01 0. 98.0 0.0 

S45 -0.13 0 . 01 -2 . 29 0.01 2.35 -0.01 43329. 84 . 0 

30 .5 0 JACKET 75.69 0.00 9.65 0.01 2 . 35 -0.01 0. 98 . 0 0.0 

S45 -0.13 0.01 -2.28 0.01 2.35 -0.01 43328. 84.0 

31.00 JACKET 75.78 0.00 9.65 0.01 2 . 35 -0.01 0. 98.0 0.0 

S45 -0 .14 0. 01· -2 . 28 0 . 01 2.35 -0.01 43328. 84.0 

31.50 JACKET 75.89 0.00 9.64 0.01 2.35 -0.01 0. 97.9 0.0 

S45 -0.15 0.01 -2.28 0.01 2 . 35 -0.01 43328. 84.0 

32.00 ,JACKET 75.99 0.00 9.64 0.01 2.35 -0.01 0. 97.9 0.0 

S45 -0.15 0.01 -2.28 0.01 2.35 -0.01 43328. 84.0 

32.50 JACKET 76.10 0.00 9.63 0.01 2.35 -0.01 0. 97.9 0.0 

S45 -0.16 0.01 -2.28 0.01 2.35 -0.01 43327. 84.0 

33.00 JACKET 76.21 0.00 9.63 0.01 2.36 -0.01 0. 97.9 0.0 

S45 -0.17 0.01 -2.27 0.01 2.36 -0.01 43327 . 84 . 0 

33.50 JACKET 76.32 0.00 9.62 0.01 2.36 -0.01 0. 97.9 0.0 

S45 -0.17 0.01 -2.27 0.01 2.36 -0.01 43327. 84.0 

34.00 JACKET 76 . 43 0.00 9. 62 0.01 2.36 -0.01 0. 97.9 0.0 

S45 -0.18 0.01 -2.27 0.01 2.36 -0.01 43326. 84.0 

34.50 JACKET 76.55 0.00 9.61 0.01 2.36 -0.01 0. 97.9 0.0 

S45 -0.19 0.01 -2.26 0.01 2.36 -0.01 43326. 84.0 

35.00 JACKET 76.67 0.00 9 . 61 0 . 01 2.36 -0.01 0 . 97 . 9 0.0 

S45 -0.20 0.01 -2.26 0.01 2.36 -0.01 43326. 84.0 

35.50 JACKET 76.80 0.00 9.60 0.01 2.36 -0.01 0. 97.9 0.0 

S45 -0.21 0.01 -2.26 0.01 2.36 -0.01 43325. 84.0 

36.00 JACKET 76.92 0.00 9.60 0.01 2.37 -0.01 0. 97.9 0.0 

S45 -0.21 0.01 -2.26 0.01 2.37 -0.01 43325. 84.0 

36 . 50 JACKET 77.05 0.00 9.59 0.01 2.37 -0.01 0. 97.9 0.0 

S45 -0.22 0.01 -2.25 0.01 2.37 -0 . 01 43324. 84.0 

37.00 JACKET 77.19 0.00 9.59 0.01 2.37 -0.01 0. 97.9 0.0 

S45 -0.23 0.01 -2.25 0 . 01 2.37 -0.01 43324. 84.0 

37 .50 JACKET 77.33 0.00 9.58 0.01 2 .37 -0 .01 0. 97 .8 0.0 

S45 -0.24 0.01 -2.25 0.01 2.37 -0.01 43324. 84.0 

38.00 JACKET 77 .47 0.00 9 . 58 0.01 2 . 38 -0.01 0. 97.8 0.0 

S45 -0.25 0.01 -2.24 0.01 2.38 -0.01 43323. 84 .0 

38.50 JACKET 77.61 0.00 9.57 0.01 2.38 -0.01 0. 97.8 0.0 



S45 -0.26 0.01 -2.24 0.01 2.38 -0.01 ~ 332~ 84.0 
39.00 JACKET 77.76 0.00 9.56 0.01 2.38 -0.01 v . 97.8 0 .0 

S45 -0.27 0.01 -2.24 0.01 2.38 -0.01 ~ 3322. 24.0 
39.50 JACKET 77.91 0.00 9.56 0.01 2.38 -0.01 C. 97 .8 8.0 

S45 -0.28 0.01 -2.23 0.01 2.38 - 0.01 ~ 3322 . 84.0 
40.00 JACKET 78.07 0.00 9.55 0.01 2.38 - ·0.01 8 . 97.8 0.0 

S45 -0.29 0.01 -2.23 0.01 2.38 -0.01 ~3321 . 34.0 
40.50 JACKET 78.23 0.00 9.54 0.01 2.39 -0.01 C. 97.8 0.0 

s45 -o.3o o.o1 -2.22 o.o1 2 .39 -~.01 ~3321 . s~.c 
41.00 JACKET 78.40 0.00 9.54 0.01 2.39 -:::.01 :::. 97.8 C.O 

S45 -0.32 0.01 -2.22 0 .01 2.39 -J.C1 ~ 332C. 3?.9 
41.50 JACKET 78.57 0.00 9.53 0.01 2.39 -0.01 C 97 .8 :::.C 

S45 -0.33 0.01 -2.22 0.01 2.39 -:::.01 ~ 332:. 33.9 
42.00 JACKET 78.74 0.00 9.52 0.01 2.~C -J.Cl C. ?:7.7 C.C 

S45 -0.34 0.01 -2.21 ::1.01 2.40 - ·J.01 03=..9 . 3 ~~ .9 

42.50 JACKET 78.92 0.00 9.52 :::.01 2.40 - 0 .01 : . S ~' .7 :J.C 
S45 -0.35 0.01 -2.21 0.01 2.~0 - 0 .01 ~ 33=..9 . 3 ~ .9 

43.00 JACKET 79.10 0.00 9.51 0.01 2.~0 -~.01 0 . 9'",' .7 C:.O 
s45 -0.37 o.o1 -2.2o o.o1 2.'c -:::.01 ~33=-.e . 3~ .9 

43.50 JACKET 79.29 0.00 9.50 C.Ol 2.,0 -·~.01 C. ~ : .7 2.0 
S45 -0.38 0.01 -2.20 0.01 2.,0 -~.01 433=..8 . 3 ~ .9 

44.00 JACKET 79.48 0 .00 9.49 0.01 2.0 -~.C:!. C. S~.7 J.O 
s45 -0.39 o.o1 -2.19 o.o1 2.41 -:.o=.. ~33=..7 . ~ ~ c 

44.50 JACKET 79.68 0.00 9.48 J .O ::.. 2.41 -J.O:. 0 . ;~· .7 0.0 
S45 -0.41 0.01 -2.19 C.Oi. 2.41 -J.O:i 03=..7 . 3~.9 

45.00 JACKET 79.88 0.00 9.47 C.01 2.41 - ·J.01 0. ~~.7 J.O 
S45 -0.42 0.01 -2.18 8.01 2.41 -0.01 ~33:..6. 3?.9 

45.50 JACKET 80.09 0.00 9.46 0.01 2.42 -:::.01 0 . ~· .7 J.O 
S45 -0.44 0.01 -2.18 0.01 2.42 -:::.C1 '33~6. ~ .9 

46.00 JACKET 80.30 0.00 9.46 0.01 2.42 -:.01 0. ~.E 0.0 
S45 -0.45 0.01 -2.17 0.0: 2.42 - 2.C~ '~315. ~.9 

46.50 JACKET 80.52 0.00 9.45 ::1.01 2.42 - .:.0:. C. ~ · .c C. C 
s45 -0.47 o.o1 -2.17 o.o1 2.42 -c.c:. ~3314. ~ .~ 

47.00 JACKET 80.75 0.00 9.44 0.01 2.43 <:'.0::. C. ~'.c S.C 
S45 -0.49 0.01 -2.16 0.01 2.43 -::.'.C:. 0314. ; . . ~ 

47.50 JACKET 80.98 0.00 9.43 C.01 2.43 -:.c:. 0. . .v •) .C 
S45 -0.50 0.01 -2.16 G.Ol 2.43 -:.c:. 43313. ~.9 



48.00 JACKET 81.22 0.00 9. 42 0.01 2. 4 3 -0.01 0. 97.6 0.0 

S45 -0.52 0.01 -2.15 0.01 2. 43 -0.01 43312. 83.9 

48.50 JACKET 81. 4 6 0.00 9. 40 0.01 2.44 -0.01 0. 97.6 0.0 

48.50 S45 -0.54 0.01 -2.15 0.01 2.44 -0.01 43311. 83.9 

49.00 JACKET 81.71 0.00 9.39 0.01 2.44 -0.01 0. 97.5 0.0 

S45 -0.56 0.02 -2.14 0.01 2.44 -0.01 43311. 83.9 

49.50 JACKET 81.97 0.00 9.38 0.01 2.45 -0.01 0. 97.5 0.0 

S45 -0.58 0.02 -2.13 0.01 2. 45 -0.01 43310. 83.9 

50.00 JACKET 82.23 0.00 9.37 0.01 2. 4 5 -0.01 0. 97.5 0.0 

S45 -0.60 0.02 -2.13 0.01 2.45 -0.01 43309. 83.9 

50.50 JACKET 82.50 0.00 9.36 0.01 2. 45 -0.01 0. 97.5 0.0 

S45 -0.62 0.02 -2.12 0.01 2. 4 5 -0.01 43308. 83.8 

51.00 JACKET 82.78 0.00 9.35 0.01 2. 4 6 -0.01 0. 97.5 0.0 

S45 -0.64 0.02 -2.12 0.01 2. 4 6 -0.01 43308. 83.8 

51.50 JACKET 83.07 0.00 9.33 0.01 2. 4 6 -0.01 0. 97.4 0.0 

S45 -0.66 0.02 -2.11 0.01 2. 4 6 -0.01 43307. 83.8 

52.00 JACKET 83.36 0.00 9.32 0.01 2.47 -0.01 0. 97.4 0.0 

S45 -0.68 0.02 -2.10 0.01 2.47 -0.01 43306. 83.8 

52.50 JACKET 83.66 0.00 9.31 0.01 2.47 -0.01 0. 97.4 0.0 

S45 -0.70 0.02 -2.09 0.01 2. 4 7 -0.01 43305. 83.8 

53.00 JACKET 83.97 0.00 9.29 0.01 2.48 -0.01 0. 97.4 0.0 

S45 -0.73 0.02 -2.09 0.01 2. 4 8 -0.01 43304. 83.8 

53.50 JACKET 84.28 0.00 9.28 0.01 2.48 -0.01 0. 97.3 0.0 

S45 -0.75 0.02 -2.08 0.01 2.48 -0.01 43303. 83.8 

54.00 JACKET 84.61 0.00 9.26 0.01 2. 4 9 -0.01 0. 97.3 0.0 

S45 -0.78 0.02 -2.07 0.01 2.49 -0.01 43302. 83.8 

54.50 JACKET 84.94 0.00 9.25 0.01 2. 4 9 -0.01 0. 97.3 0.0 

S45 -0.80 0.02 -2.06 0.01 2. 4 9 -0.01 43301. 83.8 

55.00 JACKET 85.29 0.00 9.23 0.01 2.50 -0.01 0. 97.3 0.0 

S45 -0.83 0.02 -2.05 0.01 2.50 -0.01 43300. 83.8 

55.50 JACKET 85.64 0.00 9.21 0.01 2.51 -0.01 0. 97.2 0.0 

S45 -0.85 0.02 -2.05 0.01 2.51 -0.01 43299. 83.8 

56.00 JACKET 86.00 0.00 9.20 0.01 2.51 -0.01 0. 97.2 0.0 

S45 -0.88 0.02 -2.04 0.01 2.51 -0.01 43298. 83.8 

56.50 JACKET 86.37 0.00 9.18 0.01 2.52 -0.01 0. 97.2 0.0 

S45 -0.91 0.02 -2.03 0.01 2.52 -0.01 43297. 83.8 

57.00 JACKET 86.75 0.00 9.16 0.01 2.52 -0.01 0. 97.2 0.0 



S45 -0.94 0.02 -2.02 0.01 2.52 -0.01 43295. 83.7 
57.50 JACKET 87.14 0.00 9.14 0.01 2.53 -0.01 0. 97.1 0.0 

S45 -0.97 0.02 -2.01 0.01 2.53 -0.01 43294. 83.7 
58.00 JACKET 87.54 0.00 9.12 0.01 2.54 -0.01 0. 97.1 0.0 

S45 -1.00 0.02 -2.00 0.01 2.54 -0.01 43293. 83.7 
58.50 JACKET 87.96 0.00 9.10 0.01 2.54 -0.01 0. 97.1 0.0 

S45 -1.03 0.02 -1.99 0.01 2.54 -0.01 43292. 83.7 
59.00 JACKET 88.38 0.00 9.08 0.01 2.55 -0.01 0. 97.0 0.0 

S45 -1.06 0.02 -1.98 0.01 2.55 -0.01 43290. 83.7 
59.50 JACKET 88.81 0.00 9.06 0.01 2.56 -0.01 0. 97.0 0.0 

S45 -1.10 0.02 -1.97 0.01 2.56 -0.01 43289. 83.7 
60.00 JACKET 89.26 0.00 9.04 0.01 2.56 -0.01 0. 97.0 0.0 

S45 -1.13 0.02 -1.96 0.01 2.56 -0.01 43288. 83.7 
60.50 JACKET 89.72 0.00 9.02 0.01 2.57 -0.01 0. 96.9 0.0 

S45 -1.17 0.02 -1.95 0.01 2.57 -0.01 43286. 83.7 
61.00 JACKET 90.19 0.00 8.99 0.01 2.58 -0.01 0. 96.9 0.0 

S45 -1.21 0.02 -1.94 0.01 2.58 -0.01 43285. 83.7 
61.50 JACKET 90.67 0.00 8.97 0.01 2.59 -0.01 0. 96.9 0.0 

S45 -1.24 0.02 -1.92 0.01 2.59 -0.01 43283. 83.6 
62.00 J.l\CKET 91.17 0.00 8.95 0.01 2.59 -0.01 0. 96.8 0.0 

S45 -1.28 0.02 -1.91 0.01 2.59 -0.01 43281. 83.6 
62.50 JACKET 91.68 0.00 8.92 0.01 2.60 -0.01 0. 96.8 0.0 

S45 -1.32 0.02 -1.90 0.01 2.60 -0.01 43280. 83.6 
03.00 JACKET 92.20 0.00 8.89 0.01 2.61 -0.01 0. 96.7 0.0 

S45 -1.36 0.02 -1.89 0.01 2.61 -0.01 43278. 83.6 
63.50 JACKET 92.73 0.00 8.87 0.01 2.62 -0.01 0. 96.7 0.0 

S45 -1.40 0.02 -1.87 0.01 2.62 -0.01 43276. 83.6 
64.00 JACKET 93.29 0.00 8.84 0.01 2.63 -0.01 0. 96.7 0.0 

S45 -1.45 0.02 -1.86 0.01 2.63 -0.01 43275. 83.6 
64.50 JACKET 93 . 85 0.00 8.81 0.01 2 . 64 -0.01 0. 96 . 6 0.0 

S45 -1.49 0.02 -1.85 0 . 01 2. 64 -0.01 43273. 83.6 
65.00 JACKET 94.43 0.00 8.78 0.01 2.65 -0.01 0. 96.6 0.0 

S45 -1.54 0.02 -1.83 0.01 2.65 -0.01 43271. 83.6 
65.50 JACKET 95.03 0.00 8.75 0.01 2.66 -0.01 0. 96.5 0.0 

S45 -1.58 0.02 -1.82 0.01 2.66 -0.01 43269. 83.5 
66.00 JACKET 95.64 0.00 8.71 0.01 2.67 -0.01 0. 96.5 0.0 

S45 -1.63 0.02 -1.80 0.01 2.67 -0.01 43267. 83.5 



66.50 JACKET 96.27 0.00 8.68 0.01 2.68 -0.01 0. 96.4 0.0 

S45 -1.68 0.02 -1.79 0.01 2.68 -0.01 43265. 83.5 

67.00 JACKET 96.92 0.00 8.65 0.01 2.69 -0.01 0. 96.4 0.0 

S45 -1.73 0.02 -1.77 0.01 2.69 -0.01 43263. 83.5 

67.50 JACKET 97.58 0.00 8.61 0.01 2.70 -0.01 0. 96.3 0.0 

S45 -1.78 0.02 -1.75 0.01 2.70 -0.01 43260. 83.5 

68.00 JACKET 98.26 0.00 8.57 0.01 2.71 -0.01 0. 96.2 0.0 

S45 -1.84 0.02 -1.74 0.01 2.71 -0.01 43258. 83.5 

68.50 JACKET 98.96 0.00 8.54 0.01 2.72 -0.01 0. 96.2 0.0 

S45 -1.89 0.02 -1.72 0.01 2. 72 -0.01 43256. 83.4 

69.00 JACKET 99.68 0.00 8.50 0.01 2.73 -0.01 0. 96.1 0.0 

S45 -1.95 0.02 -1.70 0.01 2. 73 -0.01 43253. 83.4 

69.50 JACKET 100.41 0.00 8.45 0.01 2.74 -0.01 0. 96.1 0.0 

S45 -2.01 0.02 -1.68 0.01 2.74 -0.01 43251. 83.4 

70.00 JACKET 101. 17 0.00 8.41 0.01 2.76 -0.01 0. 96.0 0.0 

S45 -2.07 0.02 -1.67 0.01 2. 76 -0.01 43248. 83.4 

70.50 JACKET 101.95 0.00 8.37 0.01 2.77 -0.01 0. 95.9 0.0 

S45 -2.13 0.02 -1.65 0.01 2.77 -0.01 43246. 83.4 

71.00 JACKET 102.75 0.00 8.32 0.01 2.78 -0.01 0. 95.9 0.0 

S45 -2.19 0.02 -1.63 0.01 2.78 -0.01 43243. 83.3 

71.50 JACKET 103.57 0.00 8.28 0.01 2.79 -0.01 0. 95.8 0.0 

S45 -2.25 0.02 -1.61 0.01 2.79 -0.01 43240. 83.3 

72.00 JACKET 104.41 0.00 8.23 0.01 2.81 -0.01 0. 95.7 0.0 

S45 -2.32 0.02 -1.59 0.01 2.81 -0.01 43237. 83.3 

72.50 JACKET 105.27 0.00 8.18 0.01 2.82 -0.01 0. 95.7 0.0 

S45 -2.39 0.02 -1.56 0.01 2.82 -0.01 43234. 83.3 

73.00 JACKET 106.16 0.00 8.12 0.01 2.84 -0.01 0. 95.6 0.0 

S45 -2.4 6 0.02 -1.54 0.01 2.84 -0.01 43231. 83.3 

73.50 JACKET 107.07 0.00 8.07 0.01 2.85 -0.01 0. 95.5 0.0 

S45 -2.53 0.02 -1.52 0.01 2.85 -0.01 43228. 83.2 

74.00 JACKET 108.01 0.00 8.01 0.01 2.87 -0.01 0. 95.4 0.0 

S45 -2.61 0.02 -1.50 0.01 2.87 -0.01 43224. 83.2 

74.50 JACKET 108.97 0.00 7.95 0.01 2.88 -0.01 0. 95.3 0.0 

S45 -2.68 0.02 -1.47 0.01 2.88 -0.01 43221. 83.2 

75.00 JACKET 109.96 0.00 7.89 0.01 2.90 -0.01 0. 95.2 0.0 

S45 -2.76 0.02 -1.45 0.01 2.90 -0.01 43217. 83.2 

75.50 JACKET 110.97 0.00 7.83 0.01 2.92 -0.01 0. 95.1 0.0 



845 -2.84 0.02 -1.42 0.01 2.92 -0.01 43214. 83.1 
76.00 JACKET 112.01 0.00 7.76 0.01 2.93 -0.01 0. 95.0 0.0 

845 -2.92 0.02 -1.40 0.01 2.93 -0.01 43210. 83.1 
76.50 JACKET 113.08 0.00 7.70 0.01 2.95 -0.01 0. 94.9 0.0 

845 -3.01 0.02 -1.37 0.01 2.95 -0.01 43206. 83.1 

77.00 JACKET 114.18 0.00 7.63 0.01 2.97 -0.01 0. 94.8 0.0 

845 -3.09 0.02 -1.34 0.01 2.97 -0.01 43202. 83.1 

77.50 JACKET 115.31 0.00 7.55 0.01 2.99 -0.01 0. 94.7 0.0 

845 -3.18 0.02 -1.31 0.01 2.99 -0.01 43198. 83.0 

78.00 JACKET 116.47 0.00 7.48 0.01 3.01 -0.01 0. 94.6 0.0 

845 -3.27 0.02 -1.29 0.01 3.01 -0.01 43193. 83.0 

78.50 JACKET 117. 66 0.00 7.40 0.01 3.03 -0.01 0. 94.5 0.0 

845 -3.37 0.02 -1.26 0.01 3.03 -0.01 43189. 83.0 
79.00 JACKET 118.88 0.00 7.32 0.01 3.05 -0.01 0. 94.4 0.0 

845 -3.46 0.02 -1.22 0.01 3.05 -0.01 43184. 82.9 

79.50 JACKET 120.13 0.00 7.23 0.01 3.07 -0.01 0. 94.3 0.0 

845 -3.56 0.02 -1.19 0.01 3.07 -0.01 43179. 82.9 

80.00 JACKET 121.28 0.00 7.73 0.01 3.79 -0.01 0. 94.2 0.0 

845 -3.67 0.02 -1.16 0.01 3.09 -0.01 43174. 82.9 
80.25 JACKET 121.77 0.00 8.40 0.01 4.68 -0.01 16. 92.8 0.0 

_845 -3.72 0.02 -1.15 0.01 3.10 -0.01 43171. 82.9 
80.50 JACKET 122.33 0.00 9.01 0.01 5.50 -0.01 143. 91.7 0.0 

80.50 845 -3.77 0.02 -1.13 0.01 3.11 -0.01 43162. 82.8 
80.75 JACKET 122.97 0.00 9.39 0.01 6.07 -0.02 221. 91.2 0.0 

845 -3.83 0.02 -1.11 0.01 3.12 -0.01 43146. 82.8 
81.00 JACKET 123.66 0.01 9. 73 0.00 6.62 -0.02 299. 90.6 0.0 

845 -3.90 0.02 -1.10 0.01 3.13 -0.01 43125. 82.8 
81.25 JACKET 124.41 0.02 10.04 0.00 7.14 -0.04 380. 90.0 0.0 

845 -3.97 0.02 -1.08 0.01 3.14 -0.01 43099. 82.8 
81.50 JACKET 125.20 0.03 10.30 0.00 7.63 -0.05 460. 89.4 0.0 

845 -4.04 0.02 -1.06 0.01 3.14 -0.01 43065. 82.8 
81.75 JACKET 126.04 0.03 10.52 0.00 8.09 -0.06 517. 88.8 0.0 

845 -4.12 0.02 -1.04 0.01 3.15 -0.01 43025. 82.8 
82.00 JACKET 126.94 0.04 10_. 74 -0.01 8.57 -0.07 572. 88.2 0.0 

845 -4.21 0.02 -1.03 0.00 3.16 -0.01 42977. 82.8 
82.25 JACKET 127.88 0.05 10.96 -0.01 9.10 -0.09 629. 87.5 0.0 

845 -4.30 0.02 -1.01 0.00 3.16 -0.01 42921. 82.8 



82 . 50 JACKET 1 28 . 87 0 . 06 11 . 20 -0 . 01 9 . 68 -0 . 10 688 . 86.8 0 . 0 

S45 -4. 39 0 . 02 -1.00 0 . 00 3 . 17 -0 . 01 42857. 82 . 8 

82 . 7 5 JAC KET 1 2 9.92 0. 06 11. 46 -0.0 1 1 0 . 32 - 0 .11 74 8 . 85 . 9 0 . 0 

S45 -4.50 0.02 -0 . 98 0.00 3 .17 - 0.01 42784. 82.8 

83 . 00 J ACKET 131. 01 0. 07 11 . 7 4 -0 .0 2 11. 04 -0 .1 2 811. 85 .0 0 . 0 

S45 - 4. 61 0. 02 -0 . 96 0.00 3 .17 - 0 .01 42 7 01. 82 .8 

83 . 25 JACKET 1 32 .15 0 . 07 12 . 02 -0 . 02 11. 81 -0 .1 2 9 0 4. 83.9 0 . 0 

S4 5 - 4. 73 0 . 02 -0 . 95 0 . 00 3 . 17 - 0 . 01 42609 . 82 . 8 

83 . 50 JACKET 133 . 33 0 . 07 12.27 -0 . 02 12 . 61 -0 .1 3 989 . 82 . 8 0 . 0 

S45 -4.85 0.02 -0 . 94 0.00 3.17 -0.01 42506 . 82 . 8 

83.75 JACKET 134.57 0 . 07 12 . 49 -0 . 03 13 . 42 -0.13 1066 . 81.6 0.0 

S45 -4 . 98 0 . 02 -0 . 92 0 . 00 3 . 17 -0 . 01 42393 . 82.9 

84 . 00 JACKET 135 . 85 0.06 12 . 67 -0.03 14 . 23 -0 . 12 1135 . 80 . 4 0 . 0 

S45 -5 . 12 0 . 02 -0 . 91 0 . 00 3 . 16 -0 . 01 42271 . 82 . 9 

84.25 JACKET 137.18 0.06 12 . 80 -0 . 03 15 . 06 -0 . 12 1205. 79 . 1 0 . 0 

S45 -5 . 27 0 . 02 -0 . 90 0 . 00 3 . 16 -0.01 42141. 82 . 9 

84 . 50 JACKET 138 . 53 0 . 05 12 . 89 -0 . 03 15 . 87 -0 . 11 1277 . 77.8 0 . 0 

S45 -5 . 42 0 . 02 -0 . 89 0 . 00 3.15 -0 . 01 42003 . 83 . 0 

84.75 JACKET 139 . 91 0 . 05 12 . 90 -0 . 03 16.65 -0 . 11 1374 . 76 . 5 0 . 0 

S45 -5 . 59 0.02 -0 . 89 0 . 00 3 . 14 -0 . 01 41858 . 83 . 0 

85 . 00 JACKET 141 . 31 0 . 04 12.84 -0 . 02 17.36 -0 . 10 1476 . 75 . 3 0 . 0 

S45 -5 . 76 0 . 02 -0 . 88 0 . 00 3 . 12 -0 . 01 41710 . 83.0 

85 . 25 JACKET 142 . 72 0 . 04 12 . 71 -0 . 03 18 . 02 -0 .1 0 1576 . 74 . 0 0 . 0 

S45 -5.93 0 . 02 -0.88 0.00 3.11 -0 . 01 41559. 83.1 

85.50 JACKET 144 . 13 0.04 12.52 -0 . 03 18 . 64 -0 . 10 1674 . 72 . 8 0 . 0 

S45 -6 . 12 0 . 02 -0 . 88 0 . 00 3.10 -0.01 41406 . 83.1 

85.75 JACKET 145 . 54 0 . 04 12.28 -0 . 03 19 . 22 -0 . 10 1 774 . 7 1. 6 0 . 0 

S45 -6 . 31 0 . 03 -0 . 88 0 . 00 3 . 08 -0 . 01 41253 . 83 . 2 

86.00 JACKET 146.93 0.04 12.00 -0 . 03 19 . 76 -0 . 11 1897 . 70 .4 0 . 0 

S45 - 6 . 51 0 . 03 -0 . 89 0 . 00 3 . 06 -0 . 01 41101 . 83 . 2 

86 . 2 5 J ACKET 14 8 . 28 0 . 04 11.69 -0 . 03 20 . 2 7 -0 . 11 1 998 . 69 . 3 0 . 0 

S45 -6.72 0.0 3 -0 . 90 0 . 00 3 . 0 4 -0. 0 1 4 095 0. 83.3 

86 . 50 JACKET 149 . 62 0 . 04 11.34 -0 . 04 20 . 74 -0.12 2095. 68.2 0.0 

S45 -6.94 0 .03 - 0 . 9 1 0 .00 3. 01 - 0 . 0 1 40 80 2. 83.3 

86.75 JACKET 1 50. 92 0. 0 4 1 0 . 96 -0 . 0 4 21.17 -0.13 2 1 90. 67.1 0.0 

S4 5 -7 . 16 0 . 03 -0.93 0 . 00 2 . 99 -0 . 01 40658 . 83 .4 

87 . 00 JACKET 152 . 18 0 . 04 10 . 56 -0 . 05 21 . 57 -0 . 13 2301 . 66 . 0 0 . 0 



S45 -7.39 0.03 -0.94 0.00 2.96 -0.01 40521. 83.5 
81.25 JACKET 153.40 0.04 10.15 -0.05 21.93 -0.14 2382. 65.1 0.0 

S45 -7.62 0.03 -0.97 0.00 2.93 -0.01 40390. 83.5 
Bi.~O JACKET 154.58 0.04 9.72 -0.05 22.26 -0.15 2453. 64.1 0.0 

S45 -7.86 0.03 -0.99 0.00 2.91 -0.01 40267. 83.6 
8i,i5 JACKET 155.74 0.04 9.28 -0.06 22.58 -0.15 2522. 63.1 0.0 

S45 -8.11 0.03 -1.02 0.00 2.87 -0.01 40152. 83.7 
88.00 JACKET 156.86 0.04 8.83 -0.05 22.86 -0.13 2589. 62.2 0.0 

S45 -8.36 0.03 -1.05 0.00 2.84 -0.01 40046. 83.7 
88 . 25 JACKET 157.95 0.04 8.39 -0.06 23.06 -0.14 2647. 61.5 0.0 

S45 -8.62 0.03 -1.09 0.00 2.81 -0.01 39955. 83.8 
8fL ~0 JACKET 159.01 0.04 7.94 -0.06 23.26 -0.14 2706. 60.7 0.0 

S45 -8.88 0.03 -1.13 -0.01 2.78 -0.01 39872. 83.9 
8fL 75 JACKET 160.04 0.04 7.49 -0.06 23.45 -0.15 2765. 60.0 0.0 

S45 -9.16 0.03 -1.17 -0.01 2.74 -0.01 39800. 83.9 
89.00 JACKET 161.05 0.04 7.04 -0.07 23.63 -0.15 2822. 59.2 0.0 

S45 -9.43 0.03 -1.21 -0.01 2. 71 -0.01 39738. 84.0 
89.25 JACKET 162.02 0.04 6.59 -0.07 23.81 -0.16 2880. 58.5 0.0 

S45 -9.71 0.03 -1.26 -0.01 2.67 0.00 39684. 84.1 
89.50 JACKET 162.97 0.04 6.14 -0.07 23.97 -0.16 2937. 57.8 0.0 

S45 -10.00 0.03 -1.31 -0.01 2.63 0.00 39639. 84.1 
89.75 JACKET 163.89 0.04 5.69 -0.08 24.13 -0.16 2993. 57.1 0.0 

S45 -10.29 0.03 -1.36 -0.01 2.60 0.00 39603. 84.2 
90.00 JACKET 164.79 0.04 5.24 -0.08 24.28 -0.17 3058. 56.4 0.0 

S45 -10.59 0.03 -1.41 -0.01 2.56 0.00 39574. 84.2 
90.25 JACKET 165.65 0.04 4.79 -0.08 24.43 -0.17 3136. 55.7 0.0 

S45 -10.89 0.03 -1.4 6 -0.01 2.52 0.00 39551. 84.3 
90.50 JACKET 166.48 0.04 4.35 -0.09 24.56 -0.17 3196. 55.0 0.0 

S45 -11.19 0.03 -1.52 -0.02 2.48 0.00 39533. 84.4 
90.75 JACKET 167.28 0 . 04 3.91 -0.09 24.69 -0.18 3254. 54.4 0 . 0 

S45 -11.50 0.03 -1.58 -0.02 2.44 0.00 39521. 84.4 
91.00 JACKET 168.06 0.04 3 .4 7 -0.09 24.78 -0.17 3312. 53.7 0.0 

S45 -11.81 0.04 -1.63 -0.02 2.40 0.00 39512. 84.5 
91.25 JACKET 168.75 0.04 2. 79 -0.09 24 .71 -0.18 3367 . 53.1 0.0 

S45 -12.12 0.04 -1.69 -0.02 2.37 0.00 39507. 84.5 
91.75 JACKET 169.53 0.05 -0.36 -0.09 22.72 -0.19 3648. 53.2 0.0 

S45 -12.74 0.04 -1.81 -0.02 2.29 0.00 39462. 84.7 



92.25 JACKET 170.13 0.08 -3.40 -0.09 20.68 -0.21 3745. 53.4 0.0 

S45 -13 . 36 0 . 04 -1.92 -0 . 02 2.21 0 . 00 39400. 84.8 

92 . 75 JACKET 170.59 0.13 -6.59 -0 . 09 18.37 -0.25 3837 . 54.1 0.0 

S45 -13.99 0.04 -2.03 -0.03 2.13 0 . 00 39330. 84.9 

93.25 JACKET 170.96 0.19 -9.74 -0.09 15.95 -0.31 3922 . 55.0 0.0 

S45 -14 . 61 0.04 -2.13 -0.03 2.05 0.00 39256 . 85 .1 

93 .7 5 JACKET 171.28 0.28 -12.83 -0.11 13.48 -0.38 4007. 56.1 0 . 0 

S45 -15.22 0.04 -2.24 -0.03 1. 98 0.00 39180. 85.2 

94.25 JACKET 171.59 0.37 -15.81 -0.15 10.98 -0.46 4085. 57 . 4 0 . 0 

S45 -15.84 0.05 -2.33 -0 . 03 1. 91 0 . 01 39107. 85.3 

94.75 JACKET 171.90 0. 46 -18.67 -0.21 8.48 -0.55 4155. 58.8 0.0 

S45 -16.46 0.05 -2.42 -0.03 1. 84 0.01 39038. 85.4 

95.25 JACKET 172.23 0.55 -21.40 -0.26 6.00 -0.62 4219. 60.4 0.0 

S45 -17.07 0 . 05 -2 . 51 -0.02 1. 78 0.01 38975. 85.5 

95.75 JACKET 172.61 0.61 -24 . 02 -0.30 3 . 52 -0 . 68 4270 . 62.1 0.0 

S45 -17.68 0.05 -2.59 -0.02 1. 73 0.01 38921. 85.6 

96.25 JACKET 173.05 0.67 -26.54 -0.32 1. 04 -0 . 72 4320. 63.9 0.0 

S45 -18.30 0.05 -2.66 -0.02 1. 68 0.01 38875. 85.7 

96 . 75 JACKET 173.54 0.71 -28.94 -0.33 -1.41 -0.75 4369. 63.3 0.0 

S45 -18.91 0.06 -2.72 -0.02 1.63 0.01 38837. 85.8 

97.25 JACKET 174.11 0.74 -31.22 -0.33 -3.84 -0 . 77 4416. 61.0 0.0 

S45 -19.51 0 . 06 -2.78 -0.02 1. 59 0.01 38809. 85.8 

97 . 75 JACKET 174 . 75 0.76 -33.38 -0.30 -6.23 -0.78 4465. 58.9 0.0 

S45 -20 . 12 0.06 -2.82 -0.02 1. 56 0 . 01 38790. 85.9 

98.25 JACKET 175.46 0.78 -35.39 -0.26 -8.56 -0.78 4515. 56.9 0.0 

S45 -20 . 73 0.06 -2.86 -0.02 1. 53 0.01 38777. 85.9 

98.75 JACKET 176.24 0.80 -37 . 23 -0.20 -10.82 -0.78 4573. 55.0 0.0 

S45 -21.33 0.06 -2.90 -0.02 1. 51 0.01 38770. 86 . 0 

99.25 JACKET 176.99 0 . 82 -38 . 71 -0 . 12 -12.79 -0.79 4677. 53.4 0.0 

S45 -21.94 0.06 -2.92 -0.02 1. 50 0.01 38768. 86 . 0 

99 .7 5 JACKET 177.48 0 . 84 -39.49 -0.04 -14.05 -0.79 4514. 52.4 0.0 

S45 -22.54 0.07 -2.94 -0.02 1. 48 0.01 38770 . 86 . 0 

100.25 JACKET 177.69 0.86 -39.73 0.01 -14.59 -0.80 4252. 52.5 0 . 0 

S45 -23.14 0.07 -2.95 -0.02 1.48 0.02 38774. 86.0 

100.75 JACKET 177.63 0.88 -39.62 0 .03 -14.56 -0.80 4111. 52.6 0 . 0 

S45 -23.74 0.07 -2 .95 -0.02 1. 48 0.02 38779 . 86 .0 

101.25 JACKET 177.44 0.88 -39.40 0.01 -14.23 -0.80 3998. 53.0 0 . 0 



S45 -24.35 0.07 -2.95 -0.02 1. 48 0.02 38785. 86.0 
101.75 JACKET 177.28 0.88 -39.30 -0.01 -13.97 -0.80 4077. 53.2 0.0 

S45 -24.95 0.07 -2.95 -0.02 1. 48 0.02 38791. 86.0 
102.25 JACKET 177.19 0.89 -39.33 -0.03 -13.88 -0.79 4222. 53.2 0.0 
102.25 S45 -25.54 0.07 -2.93 -0.02 1. 4 9 0.02 38796. 86.0 
102.75 JACKET 177.15 0.89 -39.41 -0.03 -13.90 -0.79 4345. 53.0 0.0 

S45 -26.14 0.08 -2.92 -0.02 1.50 0.02 38802. 86.0 
103.25 JACKET 177.12 0.90 -39.46 -0.03 -13.93 -0.80 4382. 53.0 0.0 

S45 -26.74 0.08 -2.90 -0.02 1. 51 0.02 38807. 86.0 
103.75 JACKET 177.09 0.91 -39.47 -0.03 -13.96 -0.80 4366. 53.0 0.0 

S45 -27.34 0.08 -2.88 -0.02 1. 53 0.02 38811. 85.9 
104.25 JACKET 177.06 0.92 -39.45 -0.03 -13.97 -0.80 4315. 53.0 0.0 

S45 -27.94 0.08 -2.85 -0.02 1. 55 0.02 38816. 85.9 
104.75 JACKET 177.02 0.93 -39.42 -0.03 -13.97 -0.80 4263. 53.0 0.0 

S45 -28.53 0.08 -2.83 -0.02 1. 56 0.02 38820. 85.9 
105.25 JACKET 176. 98 0.93 -39.40 -0.03 -13.97 -0.80 4229. 53.1 0.0 

S45 -29.13 0.08 -2.80 -0.02 1. 58 0.02 38825. 85.8 
105.75 JACKET 17 6. 94 0.94 -39.39 -0.03 -13.96 -0.80 4220. 53.1 0.0 

S45 -29.72 0.09 -2.77 -0.02 1. 60 0.02 38830. 85.8 
106.25 JACKET 176.89 0.95 -39.40 -0.03 -13.96 -0.80 4229. 53.1 0.0 

S45 -30.32 0.09 -2.74 -0.02 1. 62 0.03 38836. 85.8 
106.75 JACKET 176.85 0.96 -39.40 -0.03 -13.96 -0.80 4246. 53.0 0.0 

S45 -30.91 0.09 -2.72 -0.02 1. 64 0.03 38842. 85.8 
107.25 JACKET 176.81 0.96 -39.41 -0.03 -13.96 -0.80 4261. 53.0 0.0 

S45 -31.51 0.09 -2.69 -0.02 1. 65 0.03 38849. 85.7 
107.75 JACKET 176.77 0.97 -39.42 -0.03 -13.96 -0.80 4270. 53.0 0.0 

S45 -32.10 0.09 -2.66 -0.02 1. 67 0.03 38857. 85.7 
108.25 JACKET 176.73 0.98 -39.42 -0.03 -13.96 -0.80 4272. 53.0 0.0 

S45 -32.69 0.10 -2.64 -0 . 02 1. 69 0.03 38g-6s. 85.7 
108.75 JACKET 176.69 0.99 -39.42 -0.03 -13.96 -0.80 4268. 53.0 0.0 

S45 -33.29 0.10 -2 . 62 -0.02 1. 70 0.03 38874. 85.7 



+++ V E L 0 C I T Y 0 F T H E 0 R. I G I N +++ 
=================================================== 

Process is DEFAULT : Unit s Are Deg r e e s , Me ters , a nd M-Ton s Un l e ss Speci fi ed 

Event 
Body 
Name 

R.e p orted in the Body Syste m 

1----- Li near Veloc i ty ----- / /---- - Angular Veloci t y ----/ 
X Y Z R.oll Pitch Yaw 

-------- -------- ------ - -- --------- ------- - - -- ---- - -- - - ----- -- --- - -----

0 . 00 

0.50 

1. 00 

1. 50 

2 . 00 

2 . 50 

3.00 

3 . 50 

4 . 00 

4. 50 

5 . 00 

5 . 50 

6 . 00 

JACKET 
S45 

JACKET 
S45 

JACKET 
S45 

JACKET 
S45 

JACKET 
S45 

JACKET 
S45 

JACKET 
S45 

JACKET 
S45 

JACKET 
S45 

JACKET 
S45 

JACKET 
S45 

JACKET 
S45 

JAC KET 
S45 

0.06 
0.00 
0.06 
0 . 00 
0 . 06 
0 . 00 
0.06 
0 . 00 
0 . 06 
0 . 00 
0 . 06 
0 . 00 
0 . 06 
0 . 00 
0.06 
0 . 00 
0 . 06 
0.00 
0 . 06 
0.00 
0 . 06 
0 . 00 
0 . 06 
0 . 00 
0 .0 6 
0 . 00 

0.00 
0.00 
0 . 00 
0.00 
0 . 00 
0 . 00 
0 . 00 
0 . 00 
0 . 00 
0 . 00 
0.00 
0 . 00 
0 . 00 
0.00 
0.00 
0 . 00 
0 . 00 
0 . 00 
0 . 00 
0.00 
0 . 00 
0 . 00 
0 . 00 
0 . 00 
0 . 00 
0 . 00 

0.00 
0 . 00 
0 . 00 
0.00 
0 . 00 
0 . 00 
0 . 00 
0 . 00 
0 . 00 
0.00 
0 . 00 
0 . 00 
0 . 00 
0 . 00 
0.00 
0 . 00 
0 . 00 
0 . 00 
0 . 00 
0 . 00 
0 . 00 
0 . 00 
0.0 0 
0 . 00 
0 . 0 0 
0 . 00 

0 . 00 
0.00 
0 . 00 
0 . 00 
0 . 00 
0.00 
0 . 00 
0 . 00 
0.00 
0.00 
0 . 00 
0 . 00 
0 . 00 
0 . 00 
0.00 
0 . 00 
0 . 00 
0.00 
0 . 00 
0.00 
0 . 00 
0 . 00 
0 . 00 
0.00 
0 . 00 
0.00 

0 . 00 
0 . 00 
0 . 00 
0.00 
0.00 
0 . 00 
0 . 00 
0 . 00 
0 . 00 
0 . 00 
0 . 00 
0 . 00 
0 . 00 
0 . 00 
0.00 
0 . 00 
0 . 00 
0.00 
0 . 00 
0 . 00 
0 . 00 
0 . 00 
0 . 00 
0.00 
0 . 00 
0 . 00 

0.00 
0 . 00 
0 . 00 
0 . 00 
0 . 00 
0.00 
0 . 00 
0.00 
0 . 00 
0.00 
0 . 00 
0 . 00 
0 . 00 
0 . 00 
0.00 
0 . 00 
0 . 00 
0 . 00 
0 . 00 
0.00 
0 . 00 
0 . 00 
0 . 00 
0 . 00 
0 .00 
0 . 00 

Spe e d 

0.06 
0.00 
0 . 06 
0 . 00 
0 . 06 
0 . 00 
0 . 06 
0 . 00 
0 . 06 
0 . 00 
0 . 06 
0.00 
0 . 06 
0 . 00 
0 . 06 
0 . 00 
0 . 06 
0 . 00 
0 . 06 
0 .0 0 
0 . 06 
0 . 00 
0.06 
0 . 00 
0.06 
0 .00 



6.50 JACKET 0.07 0.00 0.00 0.00 0.00 0.00 0.07 
S45 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

7.00 JACKET 0.07 0.00 0.00 0.00 0.00 0.00 0.07 
S45 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

7.50 JACKET 0.07 0.00 0.00 0.00 0.00 0.00 0.07 
S45 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

8.00 JACKET 0.07 0.00 0.00 0.00 0.00 0.00 0.07 
S45 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

8.50 JACKET 0.07 0.00 0.00 0.00 0.00 0.00 0.07 
S45 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

9.00 JACKET 0.07 0.00 0.00 0.00 0.00 0.00 0.07 
S45 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

9.50 JACKET 0.07 0.00 0.00 0.00 0.00 0.00 0.07 
S45 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

10.00 JACKET 0.07 0.00 0.00 0.00 0.00 0.00 0.07 
S45 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

10.50 JACKET 0.08 0.00 0.00 0.00 0.00 0.00 0.08 
S45 0.00 0.00 0.00 0.00 0. 00 . 0.00 0.00 

11.00 JACKET 0.08 0.00 0.00 0.00 0.00 0.00 0.08 
S45 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

11.50 JACKET o.oa 0.00 0.00 0.00 0.00 0.00 0.08 
S45 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

12.00 JACKET 0.08 0.00 0.00 0.00 0.00 0.00 0.08 
S45 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

12.50 JACKET 0.08 0.00 0.00 0.00 0.00 0.00 0.08 
S45 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

13.00 JACKET 0.08 0.00 0.00 0.00 0.00 0.00 0.08 
S45 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

13.50 JACKET 0.08 0.00 0.00 0.00 0.00 0.00 0.08 
S45 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

14.00 JACKET 0.09 0.00 0.00 0.00 0.00 0.00 0.09 
S45 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

14.50 JACKET 0.09 0.00 0.00 0.00 0.00 0.00 0.09 
S45 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

15.00 JACKET 0.09 0.00 0.00 0.00 0.00 0.00 0.09 
S45 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

15.50 JACKET 0.09 0.00 0.00 0.00 0.00 0.00 0.09 



15.50 S45 0.00 0.00 0.00 0.00 0 . 00 0 . 00 0.00 
16.00 JACKET 0.09 0.00 0.00 0 . 00 0.00 0.00 0.09 

S45 0.00 0.00 0 .0 0 0.00 0.00 0 .00 0.00 
16.50 JACKET 0.10 0.00 0.00 0.00 0.00 0.00 0.10 

S45 0.00 0.00 0 . 00 0.00 0.00 0.00 0 .0 0 
17.00 JACKET 0.10 0.00 0.00 0.00 0.00 0 . 00 0 .10 

S45 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
17.50 JACKET · 0.10 0.00 0.00 0.00 0 . 00 0 . 00 0.10 

S45 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
18.00 JACKET 0.10 0 . 00 0 . 00 0. 00 0.00 0.00 0.10 

S45 0.00 0.00 0.00 0. 0 0 0.00 0.00 0.01 
18.50 JACKET 0.11 0.00 0.00 0.00 0.00 0.00 0.11 

S45 0.00 0.00 0.00 0.00 0.00 0.00 0.01 
19.00 JACKET 0.11 0.00 0.00 0.00 0.00 0.00 0.11 

S45 0.00 0.00 0.00 0.00 0.00 0.00 0.01 
19.50 JACKET 0.11 0.00 0.00 0.00 0.00 0.00 0.11 

S45 -0.01 0.00 0.00 0.00 0.00 0.00 0.01 
20.00 JACKET 0.11 0.00 0 . 00 0 . 00 0.00 0.00 0.11 

S45 -0.01 0.00 0.00 0.00 0.00 0.00 0.01 
20.50 JACKET 0 . 12 0 . 00 0.00 0.00 0.00 0 . 00 0.12 

S45 -0 . 01 0.00 0.00 0.00 0.00 . 0. 00 0 . 01 
21.00 JACKET 0.12 0.00 0.00 0.00 0.00 0.00 0.12 

S45 -0.01 0.00 0.00 0.00 0.00 0.00 0.01 
21.50 JACKET 0.12 0. 00 0.0 0 0.0 0 0.00 0.00 0.12 

S45 -0.01 0.00 0.00 0 . 00 0 . 00 0.00 0.01 
22.00 JACKET 0.12 0.00 0.00 0.00 0.00 0.00 0.12 

S45 -0.01 0.00 0.00 0.00 0.00 0.00 0.01 
22 . 50 JACKET 0 .13 0.00 0.00 0 . 00 0 . 00 0 . 00 0 .1 3 

S45 -0.01 0 .00 0.00 0. 0 0 0.00 0.00 0.01 
23 . 00 JACKET 0 .1 3 0 . 00 0 . 00 0.00 0.00 0.00 0.13 

S45 -0.01 0.00 0.00 0 . 00 0 .0 0 0.00 0.01 
23.50 JACKET 0.13 0.00 0.00 0.00 0.00 0.00 0.13 

S45 -0.01 0.00 0 . 00 0 . 00 0.00 0 . 00 0.01 
24.00 JACKET 0.14 0.00 0.00 0 .0 0 0.00 0.00 0.14 

S45 -0.01 0.00 0.00 0.00 0.00 0.00 0.01 
24.50 JACKET 0.14 0.00 0.00 0 . 00 0.00 0 . 00 0.14 

S45 -0 . 01 0.00 0.00 0.00 0.00 0.00 0.01 



25.00 JACKET 0.14 0.00 0.00 0.00 0.00 0.00 0.14 

S45 -0.01 0.00 0.00 0.00 0.00 0.00 0.01 

25.50 JACKET 0.15 0.00 0.00 0.00 0.00 0.00 0.15 

S45 -0.01 0.00 0.00 0.00 0.00 0.00 0.01 

26.00 JACKET 0.15 0.00 0.00 0.00 0.00 0.00 0.15 

S45 -0.01 0.00 0.00 0.00 0.00 0.00 0.01 

26.50 JACKET 0.16 0.00 0.00 0.00 0.00 0.00 0.16 

S45 -0.01 0.00 0.00 0.00 0.00 0.00 0.01 
27.00 JACKET 0.16 0.00 0.00 0.00 0.00 0.00 0.16 

S45 -0.01 0.00 0.00 0.00 0.00 0.00 0.01 

27.50 JACKET 0.16 0.00 0.00 0.00 0.00 0.00 0.16 

S45 -0.01 0.00 0.00 0.00 0.00 0.00 0.01 

28.00 JACKET 0.17 0.00 0.00 0.00 0.00 0.00 0.17 
S45 -0.01 0.00 0.00 0.00 0.00 0.00 0.01 

28.50 JACKET 0.17 0.00 0.00 0.00 0.00 0.00 0.17 
S45 -0.01 0.00 0.00 0.00 0.00 0.00 0.01 

29.00 JACKET 0.18 0.00 0.00 0.00 0.00 0.00 0.18 
S45 -0.01 0.00 0.00 0.00 0.00 0.00 0.01 

29.50 JACKET 0.18 0.00 0.00 0.00 0.00 0.00 0.18 
S45 -0.01 0.00 0.00 0.00 0.00 0.00 0.01 

30.00 JACKET 0.19 0.00 0.00 0.00 0.00 0.00 0.19 
S45 -0.01 0.00 0.00 0.00 0.00 0.00 0.01 

30.50 JACKET 0.19 0.00 0.00 0.00 0.00 0.00 0.19 
S45 -0.01 0.00 0.00 0.00 0.00 0.00 0.01 

31.00 JACKET 0.20 0.00 0.00 0.00 0.00 0.00 0.20 
S45 -0.01 0.00 0.00 0.00 0.00 0.00 0.01 

31.50 JACKET 0.20 0.00 0.00 0.00 0.00 0.00 0.20 
S45 -0.01 0.00 0.00 0.00 0.00 0.00 0.01 

32.00 JACKET 0.21 0.00 0.00 0.00 0.00 0.00 0.21 
S45 -0.01 0.00 0.00 0.00 0.00 0.00 0.01 

32.50 JACKET 0.21 0.00 0.00 0.00 0.00 0.00 0.21 
S45 -0.01 0.00 0.00 0.00 0.00 0.00 0.01 

33.00 JACKET 0.22 0.00 0.00 0.00 0.00 0.00 0.22 
S45 -0.01 0.00 0.00 0.00 0.00 0.00 0.01 

33.50 JACKET 0.22 0.00 0.00 0.00 0.00 0.00 0.22 
S45 -0.01 0.00 0.00 0.00 0.00 0.00 0.02 

34.00 JACKET 0.23 0.00 0.00 0.00 0.00 0.00 0.23 



S45 -0.01 0 . 00 0.00 0.00 0 . 00 0.00 0.02 

34.50 JACKET 0 . 23 0.00 0 . 00 0.00 0.00 0 . 00 0.23 

S45 -0.02 0 . 00 0.00 0 . 00 0.00 0.00 0.02 

35.00 JACKET 0.24 0.00 0.00 0.00 0.00 0.00 0.24 

S45 -0.02 0.00 0.01 0.00 0.00 0.00 0.02 

35.50 JACKET 0.25 0 . 00 0 .00 0.00 0.00 0.00 0.25 

S45 -0.02 0 . 00 0.01 0 .00 0.00 0.00 0.02 

36.00 JACKET 0.25 0 . 00 0.00 0.00 0.00 0.00 0.25 

S45 -0.02 0 . 00 0.01 0.00 0 . 00 0.00 0 . 02 

36 . 50 JACKET 0.26 0.00 0 . 00 0.00 0.00 0 . 00 0 . 26 

S45 -0.02 0.00 0.01 0.00 0.00 0.00 0.02 

37.00 JACKET 0.27 0.00 0.00 0.00 0.00 0.00 0.27 

S45 -0.02 0.00 0.01 0.00 0.00 0 . 00 0.02 

37.50 JACKET 0.27 0.00 0.00 0 . 00 0 . 00 0.00 0.27 

S45 -0 . 02 0.00 0 . 01 0.00 0.00 0.00 0.02 

38.00 JACKET 0.28 0 . 00 0.00 0.00 0.00 0.00 0.28 

S45 -0 .02 0.00 0.01 0 . 00 0.00 0.00 0.02 

38.50 JACKET 0.29 0.00 0.00 0.00 0.00 0.00 0.29 

S45 -0.02 0.00 0.01 0 . 00 0.00 0 . 00 0 . 02 

39.00 JACKET 0.29 0.00 0.00 0.00 0.00 0.00 0 . 29 

S45 -0.02 0.00 0 . 01 0.00 0.00 0.00 0 . 02 

39.50 .JACKET 0.30 0 . 00 0.00 0.00 0.00 0.00 0.30 

S45 -0 . 02 0.00 0.01 0.00 0.00 0.00 0.02 

40.00 JACKET 0.31 0 . 00 0 .0 0 0 . 00 0.00 0.00 0.31 

S45 -0.02 0.00 0.01 0.00 0.00 0.00 0.02 

40.50 JACKET 0.32 0.00 0.00 0 . 00 0 . 01 0.00 0 . 32 

S45 -0.02 0.00 0.01 0.00 0.01 0.00 0.02 

41.00 JACKET 0.33 0.00 0.00 0 . 00 0 .01 0.00 0.33 

S45 -0 .02 0.00 0.01 0.00 0 . 01 0.00 0.02 

41.50 JACKET 0.33 0.00 0.00 0 .0 0 0.01 0.00 0 . 33 

S45 -0.02 0.00 0.01 0.00 0.01 0.00 0.02 

42.00 JACKET 0 .34 0 . 00 0.00 0.00 0.01 0.00 0.34 

S45 -0.02 0.00 0.01 0.00 0.01 0.00 0.03 

42.50 JACKET 0.35 0.00 0.00 0.00 0.01 0.00 0.35 

S45 -0.03 0.00 0.01 0.00 0.01 0.00 0.03 

43.00 JACKET 0.36 0.00 0 .00 0 .00 0.01 0.00 0.36 

S45 -0.03 0.00 0.01 0 . 00 0 . 01 0 . 00 0 . 03 



43.50 JACKET 0.37 0.00 0.00 0.00 0.01 0.00 0.37 
S45 -0.03 0.00 0.01 0.00 0.01 0.00 0.03 

44.00 JACKET 0.38 0.00 0.00 0.00 0.01 0.00 0.38 
S45 -0.03 0.00 0.01 0.00 0.01 0.00 0.03 

44.50 JACKET 0.39 0.00 0.00 0.00 0.01 0.00 0.39 
S45 -0.03 0.00 0.01 0.00 0.01 0.00 0.03 

45.00 JACKET 0.40 0.00 0.00 0.00 0.01 0.00 0.40 
S45 -0.03 0.00 0.01 0.00 0.01 0.00 0.03 

45.50 JACKET 0.41 0.00 0.00 0.00 0.01 0.00 0. 41 
S45 -0.03 0.00 0.01 0.00 0.01 0.00 0.03 

46.00 JACKET 0.42 0.00 0.00 0.00 0.01 0.00 0. 42 
S45 -0.03 0.00 0.01 0.00 0.01 0.00 0.03 

46.50 JACKET 0. 43 0.00 0.00 0.00 0.01 0.00 0. 43 
S45 -0.03 0.00 0.01 0.00 0.01 0.00 0.03 

47.00 JACKET 0. 45 0.00 0.00 0.00 0.01 0.00 0. 45 
47.00 S45 -0.03 0.00 0.01 0.00 0.01 0.00 0.03 
47.50 JACKET 0. 46 0.00 0.00 0.00 0.01 0.00 0. 46 

S45 -0.03 0.00 0.01 0.00 0.01 0.00 0.04 
48.00 JACKET 0.47 0.00 0.00 0.00 0.01 0.00 0.47 

S45 -0.04 0.00 0.01 0.00 0.01 0.00 0.04 
48.50 JACKET 0.48 0.00 0.00 0.00 0.01 0.00 0.48 

S45 -0.04 0.00 0.01 0.00 0.01 0.00 0.04 
49.00 JACKET 0. 4 9 0.00 0.00 0.00 0.01 0.00 0. 4 9 

S45 -0.04 0.00 0 . 01 0.00 0.01 0.00 0.04 
49.50 JACKET 0.51 0.00 0.00 0.00 0.01 0.00 0.51 

S45 -0.04 0.00 0.01 0.00 0.01 0.00 0.04 
50.00 JACKET 0.52 0.00 0.00 0.00 0.01 0.00 0.52 

S45 -0.04 0.00 0.01 0.00 0.01 0.00 0.04 
50.50 JACKET 0.54 0.00 0.00 0.00 0.01 0.00 0.54 

S45 -0.04 0.00 0.01 0.00 0.01 0.00 0.04 
51.00 JACKET 0.55 0.00 0.00 0.00 0.01 0.00 0.55 

S45 -0.04 0.00 0.01 0.00 0.01 0.00 0.04 
51.50 JACKET 0.56 0.00 0.00 0.00 0.01 0.00 0.56 

S45 -0.04 0.00 0.01 0.00 0.01 0.00 0.04 
52.00 JACKET 0.58 0.00 0.00 0.00 0.01 0.00 0.58 

S45 -0.04 0.00 0.01 0.00 0.01 0.00 0.05 
52.50 JACKET 0.59 0.00 0.00 0.00 0.01 0.00 0.59 



S45 -0.05 0.00 0.01 0.00 0.01 0.00 0.05 53.00 JACKET 0.61 0.00 0.00 0.00 0.01 0.00 0.61 S45 -0.05 0.00 0.01 0.00 0.01 0.00 0.05 53.50 JACKET 0.63 0.00 0.00 0.00 0.01 0.00 0.63 S45 -0.05 0.00 0.01 0.00 0.01 0.00 0.05 54.00 JACKET 0.64 0.00 0.00 0.00 0.01 0.00 0.64 S45 -0.05 0 .0 0 0.01 0.00 0.01 0.00 0.05 54.50 JACKET 0.66 0.00 0.00 0.00 0.01 0.00 0.66 S45 -0.05 0.00 0.01 0.00 0.01 0.00 0.05 55.00 JACKET 0.68 0.00 0.00 0.00 0.01 0.00 0.68 S45 -0.05 0.00 0.01 0 .00 0.01 0.00 0.05 55 . 50 JACKET 0.70 0.00 0.00 0.00 0.01 0.00 0 . 70 S45 -0.05 0 . 00 0.01 0.00 0.01 0.00 0.06 56.00 JACKET 0. 71 0.00 0.00 0.00 0.01 0.00 0. 71 S45 -0.06 0.00 0.01 0.00 0.01 0.00 0.06 56.50 JACKET 0.73 0.00 0.00 0.00 0.01 0.00 0.73 S45 -0 .06 0.00 0.02 0.00 0.01 0.00 0.06 57.00 JACKET 0.75 0.00 0.00 0.00 0.01 0.00 0.75 S45 -0 .06 0.00 0.02 0.00 0.01 0.00 0.06 57.50 JACKET 0.77 0.00 0.00 0.00 0.01 0.00 0.77 S45 -0.06 0.00 0.02 0.00 0.01 0.00 0.06 58.00 JACKET 0.79 0.00 0.00 0.00 0.01 0.00 0.79 S45 -0.06 0.00 0.02 0.00 0.01 0.00 0.06 58.50 JACKET 0.81 0 .00 0.00 0.00 0.01 0.00 0.81 S45 -0.06 0.00 0.02 0.00 0.01 0.00 0.07 59.00 JACKET 0.84 0.00 0.00 0.00 0.01 0.00 0.84 S45 -0.07 0.00 0.02 0.00 0.01 0.00 0.07 59.50 JACKET 0.86 0.00 0.00 0.00 0.01 0.00 0.86 S45 -0.07 0.00 0.02 0.00 0.01 0.00 0.07 60 . 00 JACKET 0.88 0.00 0.00 0.00 0.01 0.00 0.88 S45 -0.07 0.00 0.02 0 .00 0.01 0.00 0.07 60.50 JACKET 0.91 0 . 00 0.00 0.00 0.01 0.00 0.91 S45 -0.07 0.00 0.02 0.00 0.01 0.00 0.07 61.00 JACKET 0.93 0.00 0.00 0.00 0.01 0.00 0.93 S45 -0.07 0.00 0.02 0.00 0.01 0.00 0.08 61.50 JACKET 0.95 0.00 0.00 0.00 0.02 0.00 0.95 S45 -0.08 0.00 0.02 0.00 0.02 0.00 0.08 



62.00 JACKET 0.98 0.00 0.00 0.00 0.02 0.00 0.98 
845 -0.08 0.00 0.02 0.00 0.02 0.00 0.08 

62.50 JACKET 1. 01 0.00 -0.01 0.00 0.02 0.00 1. 01 
845 -0.08 0.00 0.02 0.00 0.02 0.00 0.08 

63.00 JACKET 1. 03 0.00 -0.01 0.00 0.02 0.00 1. 03 
845 -0.08 0.00 0.02 0.00 0.02 0.00 0.08 

63.50 JACKET 1. 06 0.00 -0.01 0.{)0 0.02 0.00 1. 06 
845 -0.08 0.00 0.02 0.00 0.02 0.00 0.09 

64.00 JACKET 1. 09 0.00 -0.01 0.00 0.02 0.00 1. 09 
845 -0.09 0.00 0.02 0.00 0.02 0.00 0.09 

64.50 JACKET 1.12 0.00 -0.01 0.00 0.02 0.00 1.12 
845 -0.09 0.00 0.02 0.00 0.02 0.00 0.09 

65.00 JACKET 1.15 0.00 -0.01 0.00 0.02 0.00 1.15 
845 -0.09 0.00 0.02 0.00 0.02 0.00 0.09 

65.50 JACKET 1.18 0.00 -0.01 0.00 0.02 0.00 1.18 
845 -0.09 0.00 0.02 0.00 0.02 0.00 0.10 

66.00 JACKET 1. 21 0.00 -0.01 0.00 0.02 0.00 1.21 
845 -0.10 0.00 0.03 0.00 0.02 0.00 0.10 

66.50 JACKET 1. 24 0.00 -0.01 0.00 0.02 0.00 1. 24 
845 -0.10 0.00 0.03 0.00 0.02 0.00 0.10 

67.00 JACKET 1. 28 0.00 -0.01 0.00 0.02 0.00 1. 28 
845 -0.10 0.00 0.03 0.00 0.02 0.00 0.10 

67.50 JACKET 1. 31 0.00 -0.01 0.00 0.02 0.00 1. 31 
845 -0.10 0.00 0.03 0.00 0.02 0.00 0.11 

68.00 JACKET 1. 35 0.00 -0.01 0.00 0.02 0.00 1. 35 
845 -0.11 0.00 0.03 0.00 0.02 0.00 0.11 

68.50 JACKET 1. 38 0.00 -0.01 0.00 0.02 0.00 1. 38 
845 -0.11 0.00 0.03 0.00 0.02 0.00 0.11 

69.00 JACKET 1. 42 0.00 -0.{)1 0.00 0.02 0.00 1. 42 
845 -0.11 0.00 0.03 0.00 0.02 0.00 0.12 

69.50 JACKET 1. 46 0.00 -0.01 0.00 0.02 0.00 1. 46 
845 -0.12 0.00 0.03 0.00 0.02 0.00 0.12 

70.00 JACKET 1. 50 0.00 -0.01 0.00 0 . .02 0.00 1. 50 
845 -0.12 0.00 0.03 0.00 0.02 0.00 0.12 

70.50 JACKET 1. 54 0.00 -0.01 0.00 0.02 0.00 1. 54 
845 -0.12 0.00 0.03 0.00 0.02 0.00 0.13 

71.00 JACKET 1. 58 0.00 -0.01 0.00 0.03 0.00 1. 58 



S45 -0.13 0 . 00 0 . 03 0.00 0 . 03 0.00 0 .1 3 
71.50 JACKET 1. 62 0 . 00 -0 .0 1 o. oc 0 . 03 0.00 1. 62 

S45 -0.13 0.00 0.03 0 . 00 0.03 0 . 00 0.13 
72 . 00 JACKET 1. 66 0 . 00 -0.02 0 . 00 0 . 03 0 . 00 1. 66 

S45 -0.13 0 . 00 0.03 0 . 00 0.03 0.00 0.14 
72.50 JACKET 1.71 0 .00 -0.02 0 . 00 0 . 03 0 . 00 1. 71 

S45 -0.14 0.00 0.04 0.00 0.03 0.00 0.14 
73.00 J.A.CKET 1. 76 0 . 00 -0 .02 0 . 00 0 . 03 0 . 00 1. 76 

S45 -0 . 14 0.00 0 . 04 0 . 00 0 . 03 0 . 00 0 . 14 
73 . 50 JACKET 1. 80 0 . 00 -0 . 02 0 . 00 0 . 03 0.00 1. 80 

S45 -0 .14 0.00 0.04 0.00 0.03 0.00 0 . 15 
74.00 JACKET 1. 85 0.00 -0.02 0.00 0.03 0.00 1. 85 

S45 -0 . 15 0 . 00 0.04 0 . 00 0.03 0 . 00 0 . 15 
74 . 50 JACKET 1. 90 0 . 00 -0 . 02 0 . 00 0.03 0 . 00 1. 90 

S45 -0 . 15 0 . 00 0 . 04 0.00 0.03 0.00 0 . 16 
75 . 00 JACKET 1. 95 0 . 00 -0 . 02 0 . 00 0 . 03 0 . 00 1. 95 

S45 -0.16 0 . 00 0.04 0 . 00 0.03 0 . 00 0 . 16 
75.50 JACKET 2 . 01 0.00 -0.02 0.00 0.03 0.00 2.01 

S45 -0.16 0 . 00 0 . 04 0.00 0 . 03 0 . 00 0.17 
76.00 JACKET 2 . 06 0.00 -0.02 0.00 0 . 03 0.00 2.06 

S45 -0 . 16 0.00 0.04 0 . 00 0 . 03 0 . 00 0 . 17 
76 . 50 JACKET 2.12 0 . 00 -0.03 0.00 0.03 0.00 2.12 

S45 -0 . 17 0.00 0 . 04 0.00 0 . 03 0.00 0.18 
77.00 JACKET 2 . 17 0 . 00 -0.03 0 . 00 0 . 04 0.00 2 . 17 

S45 -0.17 0.00 0.05 0.00 0.04 0.00 0.18 
77.50 JACKET 2.23 0 . 00 -0 . 03 0.00 0.04 0 . 00 2 . 23 

S45 -0 . 18 0 . 00 0.05 0.00 0 . 04 0.00 0.18 
78.00 JACKET 2 .29 0 . 00 -0.03 0 . 00 0.04 0 . 00 2.29 

S45 -0.18 0.00 0 . 05 0.00 0 . 04 0 . 00 0 .1 9 
78 .5 0 JACKET 2 .35 0 .0 0 -0.03 0 . 00 0.04 0 . 00 2 . 35 
78.50 S45 -0 .1 9 0 . 00 0.05 0 . 00 0.04 0.00 0 . 19 
79.00 JACKET 2.42 0 . 00 -0.03 0.00 0.04 0 . 00 2.42 

S45 -0 .1 9 0 . 00 0.05 0 . 00 0.04 0 . 00 0 . 20 
79.50 JACKET 2.48 0.00 -0.04 0.00 0.04 0.00 2.48 

S45 -0 . 20 0.00 0 . 05 0 . 01) 0.04 0 .00 0 . 21 
80 . 00 JACKET 2.20 0.00 1.11 0.0 0 1. 44 0.00 2.47 

S45 -0 . 20 0 . 00 0.05 0 . 00 0 .04 0.00 0 . 21 



80.25 JACKET 1. 93 0.00 2.25 0.00 2.84 0.00 2.97 
S45 -0.21 0.00 0.05 0.00 0.04 0.00 0.22 

80.50 JACKET 2.06 0.00 2.23 0.00 2.84 -0.01 3.03 
S45 -0.22 0.00 0.05 0.00 0.04 0.00 0.23 

80.75 JACKET 2.29 0.01 1. 93 0.00 2 . 50 -0.02 2.99 
S45 -0.24 0.00 0.05 0.00 0.04 0.00 0.24 

81.00 JACKET 2.50 0.02 1. 76 0.00 2.32 -0.03 3.05 
S45 -0.25 0.00 0.05 0.00 0.04 0.00 0.26 

81.25 JACKET 2.70 0.03 1. 63 0.00 2.18 -0.04 3 .1 5 
S45 -0.27 0.00 0 . 05 0.00 0.04 0.00 0.28 

81.50 JACKET 2.91 0.04 1. 49 0.00 2.03 -0.05 3.27 
S45 -0.29 0.00 0.05 0.00 0.03 0.00 0.29 

81.75 JACKET 3.12 0.04 1. 39 0.00 1. 94 -0.05 3. 42 
S45 -0.31 0.00 0.05 0.00 0.03 0.00 0.31 

82.00 JACKET 3.32 0.04 1. 38 0.00 1. 96 -0.05 3.59 
S45 -0.33 0.00 0.05 0.00 0.03 0.00 0.34 

82.25 JACKET 3.50 0.04 1. 44 -0.01 2.08 -0.05 3.78 
S45 -0.36 0.00 0.05 0.00 0.02 0.00 0.36 

82.50 JACKET 3.67 0.04 1. 54 -0.01 2.27 -0.05 3.98 
S45 -0.38 0.00 0.04 0.00 0.02 0.00 0.38 

82.75 JACKET 3.84 0.03 1. 66 -0.01 2.50 -0.04 4.18 
S45 -0.40 0.00 0.04 0.00 0.01 0.00 0. 41 

83.00 JACKET 4.00 0.03 1. 80 -0.01 2.77 -0.04 4.39 
S45 -0. 43 0.00 0.04 0.00 0.01 0.00 0.43 

83.25 JACKET 4.17 0.02 1. 90 -0.01 3.00 -0.03 4.58 
S45 -0.46 0.00 0.03 0.00 0.00 0.00 0.46 

83.50 JACKET 4.34 0.01 1. 93 -0.01 3.14 -0.02 4.75 
S45 -0.4 9 0.00 0.03 0.00 0.00 0 . 00 0. 49 

83 . 75 JACKET 4.53 0 . 00 1. 92 -0.01 3 . 23 -0.01 4.92 
S45 -0.52 0 . 00 0.02 0.00 -0.01 0 . 00 0.52 

84.00 JACKET 4.72 0.00 1. 89 -0.01 3.29 0.00 5.08 
S45 -0.54 0.00 0.02 0.00 -0.02 0.00 0.54 

84 .2 5 JACKET 4.89 -0.01 1. 84 -0.01 3.33 0.01 5.22 
S45 -0.57 0.00 0.01 0.00 -0.02 0.00 0.57 

84.50 JACKET 5.05 -0.01 1. 75 0.00 3.32 0.02 5.34 
S45 -0.60 0.00 0.00 0.00 -0.03 0.00 0.60 

84.75 JACKET 5.21 -0.01 1. 60 0.00 3.19 0.02 5.45 



S45 -0 . 63 0 . 00 0.00 0 . 00 - 0 . 0 4 0 . 00 : . . 53 
85. 00 JACKET 5 . 35 --0 . 01 1. 43 0 . 00 3 . 01 0 . 02 : . 34 

S45 - 0 . 67 0 . 00 -0 . 01 0 . 00 -0 . 04 0.00 : 57 
85 . 25 JACKET 5 . 46 0 . 00 1. 26 0 . 00 2 . 83 0 . 01 : . . 01 

S45 - 0.70 0.00 -0 . 02 0.00 -0 . 05 0 . 00 : . 70 
85. 50 JACKET 5 . 55 0 . 00 1.11 0 . 00 2 . 65 0.00 : . 56 

S45 -0.7 3 0 . 00 --0.0 4 0. 00 -0 .06 0 . 00 :. 73 
85 . 75 JACKET 5. 60 0 . 00 0 . 96 0 . 00 2 .4 9 0 . 00 :=. 68 

S45 -0 . 76 0 . 00 -0.05 0 . 00 -0 . 0 7 0.00 : . 7 6 
86.00 JACKET 5.59 0 . 01 0.83 0 . 00 2 . 33 -0.01 .: .55 

S45 -0.79 0.00 -0 . 06 0 . 00 -0 . 07 0 . 00 ~. 79 
86.25 JACKET 5.55 0.01 0.70 -0.01 2.18 -0.02 :. 50 

S45 -0.81 0 . 00 -0 . 07 0 . 00 -0.08 0 . 00 : . 32 
86.50 JACKET 5.5 0 0 . 01 0 .59 -0 . 01 2.03 - 0 .02 :. 53 

S45 -0.84 0 . 00 -0 . 09 0 . 00 -0 . 09 0.00 ~ . 84 
86.75 JACKET 5 . 43 0.01 0 . 48 -0 . 01 1. 89 -0 . 02 S .45 

S45 -0 . 87 0 . 00 -0 . 10 0.00 -0.10 0 . 00 ,::; . 87 
87.00 JACKET 5 . 32 0 . 01 0.38 -0 . 01 1. 74 -0 . 02 ::: .34 

S45 -0.89 0.00 -0.11 0 . 00 -0.10 0.00 C.90 
87.25 JACKET 5.20 0 . 01 0 . 29 -0.01 1. 60 -0.02 ,:, . 21 

S45 -0 . 92 0 . 00 -0 . 13 0.00 -0 . 11 0 . 00 0 . 93 
87.50 JACKET 5.09 0.01 0.21 -0 . 01 1. 50 -0 . 02 5 .10 

S45 -0 . 94 0 . 00 -0 . 14 0.00 -0.11 0 . 00 C.95 
87. 75 JACKET 4 . 98 0 . 01 0 . 15 -0.01 1. 4 1 -0 . 02 4 . 98 

S45 -0 . 97 0 . 00 -0 . 16 0.00 -0 . 12 J . OO 0.98 
88 . 00 JACKET 4 . 88 0.01 0.16 -0.01 1. 02 - J . 02 4.88 

S45 -0.99 0.00 -0 . 17 0.00 -0 .13 J .OO 1 .01 
88.25 JACKET 4 . 77 0 . 01 0 . 09 -0 . 01 0 . 92 - J . 02 4. . 77 

S45 - 1 . 02 0 . 00 -0 . 19 0.00 -0 . 13 J . OO 1.03 
88.50 JACKET 4 . 66 0 . 01 0 . 04 -0 . 01 0.87 - J . 02 4.66 

S45 -1 . 04 0 . 00 -0.20 0 . 00 -0.13 :.oo 1. 06 
88.75 JACKET 4 . 56 0.01 0.00 -0.01 0.84 -=. 02 4.56 

S45 -1.06 0 . 00 -0 . 21 -0 . 01 -0 . 14 : . oo 1. 08 
89.00 JACKET 4 .4 5 0 . 01 -0 . 04 -0 . 01 0.80 -=. 02 4 . 45 

S45 - 1. 08 0.00 -0.22 -0 . 01 -0 . 14 :.oo 1.11 
89 . 25 JACKET 4 . 35 0 . 01 -0 . 07 -0 . 01 0 . 7 7 - ~ . 01 4 . 35 

S45 - 1.1 0 0 . 00 -0 . 23 -0 . 01 - 0 .14 J . OO 1.13' 



89.50 JACKET 4.25 0.01 -0.11 -0.01 0.74 -0.01 4.25 
S45 -1.12 0.00 -0.24 -0.01 -0.15 0.00 1.15 

89.75 JACKET 4.15 0.01 -0.14 -0.01 0. 72 -0.01 4.16 
S45 -1.14 0.00 -0.25 -0.01 -0.15 0.00 1.17 

90.00 JACKET 4.05 0.01 -0.17 -0.01 0.70 -0.01 4.05 
S45 -1.16 0.00 -0.26 -0.01 -0.15 0.00 1.19 

90.25 JACKET 3.93 0.01 -0.20 -0.01 0.69 -0.01 3.93 
S45 -1.18 0.00 -0.27 -0.01 -0.15 0.00 1. 21 

90.50 JACKET 3.82 0.01 -0.23 -0.01 0.68 -0.01 3.82 
S45 -1.20 0.00 -0.27 0.00 -0.15 0.00 1. 23 

90.75 JACKET 3. 71 0.01 -0.25 -0.01 0.70 -0.01 3.72 
S45 -1.21 0.00 -0.28 0.00 -0.15 0.00 1. 24 

91.00 JACKET 3.60 0.01 -0.28 -0.01 0.80 -0.01 3.62 
S45 -1.23 0.00 -0.28 0.00 -0.15 0.00 1. 26 

91.25 JACKET 3.72 0.01 -1.31 0.00 -0.25 -0.02 3.95 
S45 -1.23 0.00 -0.28 0.00 -0.15 0.00 1. 27 

91.75 JACKET . 3. 67 0.03 -3.27 0.00 -2.15 -0.03 4.91 
S45 -1.23 0.00 -0.28 0.00 -0.16 0.00 1. 27 

92.25 JACKET 3. 45 0.06 -4.45 0.01 -3.34 -0.04 5.63 
S45 -1.23 0.00 -0.28 0.00 -0.16 0.00 1.26 

92.75 JACKET 3.11 0.09 -5.15 0.03 -4.07 -0.07 6.02 
S45 -1.23 0.00 -0.27 0.00 -0.16 0.00 1.26 

93.25 JACKET 2.73 0.13 -5.51 0.03 -4.50 -0.10 6.15 
S45 -1.23 0.00 -0.26 0.00 -0.15 0.00 1. 26 

93.75 JACKET 2.37 0.16 -5.65 0.01 -4.74 -0.13 6.12 
S45 -1.23 0.00 -0.25 0.00 -0.15 0.00 1. 26 

94.25 JACKET 2.03 0.19 -5.65 -0.04 -4.88 -0.16 6.00 
S45 -1.23 0.00 -0.24 0.00 -0.14 0.00 1.25 

94.75 JACKET 1. 73 0.20 -5.54 -0.06 -4.93 -0.17 5.81 
S45 -1.23 0.00 -0.23 0.00 -0.13 0.00 1. 25 

95.25 JACKET 1. 49 0.19 -5.38 -0.07 -4.94 -0.16 5.59 
S45 -1.22 0.00 -0.21 0.00 -0.13 0.00 1. 24 

95.75 JACKET 1. 30 0.18 -5.23 -0.07 -4.95 -0.15 5.39 
S45 -1.22 0.00 -0.20 0.00 -0.12 0.00 1. 24 

96.25 JACKET 1.15 0.16 -5.07 -0.05 -4.95 -0.12 5.20 
S45 -1.22 0.00 -0.18 0.00 -0.11 0.00 1. 23 

96.75 JACKET 1. 04 0.13 -4.89 -0.03 -4.92 -0.10 5.00 



S45 -1.22 0.00 -0.17 0.00 -0.09 0.00 1. 23 

97.25 JACKET 0.97 0.11 -4.7 0 0.00 -4.87 -0.08 4.80 

S45 -1.22 0.00 -0.15 0.00 - 0 . 08 0.00 1. 22 

97.75 JACKET 0.93 0 . 10 -4.49 0 . 03 -4.79 -0.06 4.59 

S45 -1.21 0.00 -0.14 0.00 - 0.07 0.00 1. 22 

98.25 JACKET 0.91 0.08 -4.26 0.07 -4.70 -0.04 4.36 

S45 -1.21 0.00 -0.12 0 .00 -0.06 0.00 1. 22 

98.75 JACKET 0.91 0.07 -4.01 0 .10 -4.57 -0.03 4.11 

98.75 S45 -1.21 0 . 00 -0.11 0.00 -0.05 0.00 1. 21 

99 .2 5 JACKET 0 . 85 0.08 -3.30 0.15 -3.98 -0.02 3. 41 

S45 -1.21 0.00 -0.09 0.00 -0.04 0.00 1. 21 

99.75 JACKET 0.61 0.07 -1.93 0.13 -2.62 -0.02 2.02 

S45 -1.21 0.00 -0.07 0.00 -0.03 0.00 1. 21 

100.25 JACKET 0.36 0.05 -0.96 0.10 -1.51 -0.02 1. 03 

S45 -1.20 0.00 -0.06 0.00 -0.02 0.00 1. 21 

100.75 JACKET 0.07 0.03 -0.14 0.05 -0.42 -0.01 0 . 16 

S45 -1.20 0.00 -o.o-s 0.00 -0.01 0.00 1. 20 

101.25 JACKET -0.14 0.01 0.25 0.00 0.23 0.00 0.28 

S45 -1.20 0.00 -0.03 0.00 0.00 0.00 1. 20 

101.7 5 JACKET -0.20 0.00 0.22 -0.03 0 . 35 0.01 0.30 

S45 -1.20 0.00 -0.02 0.00 0.01 0 . 00 1. 20 

102.25 JACKET -0.18 0.00 0.04 -0.03 0.20 0 . 00 0.18 

S45 -1.20 0 . 00 -0.01 0.00 0.01 0 . 00 1. 20 

102.75 JACKET -0.13 0.01 -0.07 -0.01 0.04 0 . 00 0.15 

S45 -1.20 0.00 0.00 0.00 0 . 02 0.00 1. 20 

103.25 JACKET -0.10 0.01 -0.07 0.00 -0.02 0.00 0.12 

S45 -1.20 0.00 0.00 0.00 0.02 0.00 1. 20 

103.75 JACKET -0.08 0.02 -0.02 0.00 -0.03 0.00 0.08 

S45 -1.20 0.00 0.01 0.00 0.03 0.00 1. 20 

104.25 JACKET -0.07 0.02 0.03 0.00 -0.02 0 . 00 0.08 

S45 -1.20 0.00 0.01 0 . 00 0.03 0 .00 1. 20 

104.75 JACKET -0.06 0.02 0.06 0.00 -0.01 0.00 0.09 

S45 -1.19 0.00 0.02 0.00 0.03 0.00 1.19 

105.25 JACKET -0.07 0.01 0.06 0.00 0.00 0 . 00 0.09 

S45 -1.19 0.00 0.02 0.00 0.04 0.00 1.19 

105.75 JACKET -0.07 0.01 0 . 04 0 . 00 0.00 0.00 0.08 

S45 -1.19 0.00 0.02 0 .00 0.04 0.00 1.19 



106.25 JACKET -0.08 0.01 0.02 0.00 0.00 0.00 0.08 
845 -1.19 0.00 0.02 0.00 0.04 0.00 1.19 

106.75 JACKET -0.08 0.01 0.01 0.00 0.00 0.00 0.08 
845 -1.19 0.00 0.02 0.00 0.04 0.00 1.19 

107.25 JACKET -0.08 0.01 0.01 0.00 0.00 0.00 0.08 
845 -1.19 0.00 0.02 0.00 0.04 0.00 1.19 

107.75 JACKET -0.08 0.01 0.01 0.00 0.00 0.00 0.08 
845 -1.19 0.00 0.02 0.00 0.03 0.00 1.19 

108.25 JACKET -0.08 0.01 0.02 0.00 0.00 0.00 0.08 
S45 -1.19 0.00 0.01 0.00 0.03 0.00 1.19 

108.75 JACKET -0.08 0.01 0.02 0.00 0.00 0.00 0.08 
S45 -1.19 0.00 0.01 0.00 0.03 0.00 1.19 

+++ S K I D W A Y R E A C T I 0 N S +++ 
========================================= 

Process is DEFAULT: Units Are Degrees, Meters, and M-Tons Unless Specified 

Nodes Defining /--------- Pin --------/ 1---- Trailing Edge ---/ 1--------- Bow --------/ Winch 
Event Launch Leg X y z Distance X y z Distance X y z Force 

----------------- ------------------------ -------- ~----------------------- --------

0.00 *J001F *J0015 -41. 0. 1018. 99.5 0.2 -43. 0. 1084. 
*J001E *J0014 -42. 0. 1041. 99.5 0.2 -45. 0. 1113. 

0.50 *J001F *J0015 -41. 0. 1019. 99.5 0.2 -43. 0. 1083. 
*J001E *J0014 -42. 0. 1042. 99.5 0.2 -45. 0. 1113. 

1.00 *J001F *J0015 -41. 0. 1019. 99.5 0.2 -43. 0. 1082. 
*J001E *J0014 -42. 0. 1042. 99.5 0.2 -44. 0. 1112. 

1. 50 *J001F *J0015 -41. 0. 1020. 99.4 0.1 -43. 0. 1082. 
*J001E *J0014 -42. 0. 1043. 99.4 0.1 -44. 0. 1111. 

2.00 *J001F *J0015 -41. 0. 1021. 99.4 0.1 -43. 0. 1081. 
*J001E *J0014 -42. 0. 1044. 99.4 0.1 -44. 0. 1111. 

2.50 *J001F *J0015 -41. 0. 1021. 99.4 0.1 -43. 0. 1081. 
*J001E *J0014 -42. 0. 1044. 99.4 0.1 -44. 0. 1110. 

3.00 *J001F *J0015 -41. 0. 1022. 99.4 0.0 -43. 0. 1080. 
*J001E *J0014 -42. 0. 1045. 99.4 0.0 -44. 0. 1109. 

3.50 *J001F *J0015 -41. 0. 1022. 99.3 0.0 -43. 0. 1079. 
*J001E *J0014 -42. 0. 1046. 99.3 0.0 -44. 0. 1109. 

4.00 *J001F *J0015 -41. 0. 1023. 99.3 -43. 0. 1079. 
*J001E *J0014 -42. 0. 1046. 99.3 -44. 0. 1108. 



4.50 *J001F *J0015 -41. 0. 1023. 99.3 -43. 0. 1079 . 
*J001E *J0014 -42. 0. 1046. 99.3 -44. 0. ll08. 

5.00 *J001F *J0015 -41. 0. 1023. 99 . 2 -43. 0 . 1078 . 
*J001E *J0014 -42 . 0. 1047 . 99.2 -44. 0. ll07. 

5 . 50 *J001F *J0015 -41. 0 . 1024 . 99 . 2 -43. 0 . 1078. 
*J001E *J0014 -42. 0 . 1047 . 99 . 2 -44 . 0 . ll07. 

6.00 *J001F *J0015 -41. 0. 1024. 99.2 -43. 0. 1078. 
*J001E *J0014 -42. 0 . 1047 . 99 . 2 -44. 0. ll07. 

6.50 *J001F *JD015 -41. 0. 1024. 99.1 -43. 0. 1077 . 
*J001E *J0014 -42. 0 . 1048 . 99 . 1 -44 . 0 . ll06. 

7.00 *J001F 'J0015 -41. 0. 1025. 99.1 -43. 0. 1077. 
*J001E *J0014 -42. 0. 1048. 99.1 -44. 0. ll06. 

7.50 *J001F *J0015 -41. 0. 1025. 99.1 -43. 0. 1077. 
*J001E *J0014 -42. 0. 1048. 99.1 -44. 0. ll06. 

8.00 *J001F *J0015 -41. 0 . 1025. 99.0 -43. 0. 1076. 
*J001E *J0014 -42. 0. 1049. 99.0 -44. 0. ll05. 

8.50 *J001F *J0015 -41. 0. 1026. 99.0 -43. 0. 1076. 
*J001E *J0014 -42. 0. 1049. 99.0 -44. 0. ll05. 

9.00 *J001F *J0015 -41. 0. 1026. 98.9 -43. 0. 1075. 
*J001E *J0014 -42. 0. 1050. 98.9 -44. 0. ll04. 

9.50 *J001F *J0015 -41. 0. 1027. 98.9 -43. 0. 1075. 
*J001E *J0014 -42. 0. 1050. 98.9 -44. 0. ll04. 

10.00 *J001F *J0015 -41. 0. 1027. 98.9 -43. 0. 1075. 
*J001E *J0014 -42 . . 0. 1050. 98.9 -44. 0. ll04. 

10.50 *J001F *J0015 -41. 0. 1027. 98.8 -43. 0. 1074. 
*J001E *J0014 -42. 0. 1051. 98.8 -44. 0. ll03. 

ll. 00 *J001F *J0015 -41. 0. 1028. 98.8 -43. 0. 1074. 
*J001E *J0014 -42. 0. 1051. 98.8 -44. 0. ll03. 

ll.50 *J001F *J0015 -41. 0. 1028. 98.8 -43. 0. 1074. 
*J001E *J0014 -42. 0. 1052. 98.8 -44. 0. ll02. 

12.00 *J001F *J0015 -41. 0. 1029. 98.7 -43. 0. 1073 . 
*J001E *J0014 -42. 0. 1052. 98.7 -44. 0 . ll02. 

12.50 *J001F *J0015 -41. 0. 1029. 98.7 -43. 0. 1073. 
*J001E *J0014 -42. 0. 1053. 98.7 -44. 0. ll01. 

13.00 *J001F *J0015 -41. 0 . 1029 . 98.6 -43. 0. 1072. 
*J001E *J0014 -42. 0 . 1053 . 98.6 -44. 0. ll01. 

13.50 *J001F *J0015 -41. 0. 1030. 98.6 -43. 0 . 1072 . 
*J001E *J0014 -42 . 0 . 105 4. 98 . 6 -44 . 0 . llOO. 

14.00 *J001F *J0015 -41. 0. 1030. 98.5 -43 . 0. 1071 . 
*J001E *J0014 -42. 0. 1054. 98.5 -44. 0. llOO. 

14.50 *J001F *J0015 -41. 0. 1031. 98.5 -43. 0. 1071. 



'*J001E *J0014 -42. 0. 1055. 98.5 -44. 0. 1099. 
15.00 *J001F *J0015 -41. 0. 1031. 98.4 -43. 0. 1070. 

*J001E *J0014 -42. 0. 1055. 98.4 -44. 0. 1099. 
15.50 *J001F *J0015 -41. 0. 1032. 98.4 -43. 0. 1070. 

*J001E *J0014 -42. 0. 1056. 98.4 -44. 0. 1098. 
16.00 *J001F *J0015 -41. 0. 1032. 98.3 -43. 0. 1069. 
16.00 *J001E *J0014 -42. 0. 1056. 98.3 -44. 0. 1098. 
16.50 *J001F *J0015 -41. 0. 1033. 98.3 -43 . 0. 1069. 

*J001E *J0014 -42. 0. 1057. 98.3 -44. 0. 1097. 
17.00 *J001F *J0015 -41. 0. 1033. 98.2 -43. 0. 1068. 

*J001E *J0014 -42. 0. 1057. 98.2 -44. 0. 1097. 
17.50 *J001F *J0015 -41. 0. 1034. 98.2 -43. 0. 1068. 

*J001E *J0014 -42. 0. 1058. 98.2 -44. 0. 1096. 
18.00 *J001F *J0015 -41. 0. 1034. 98.1 -43. 0. 1067. 

*J001E *J0014 -42. 0. 1059. 98.1 -44. 0. 1096. 
18.50 *J001F *J0015 -41. 0. 1035. 98.1 -43. 0. 1067. 

*J001E *J0014 -42. 0. 1059. 98.1 -44. 0. 1095. 
19.00 *J001F *J0015 -41. 0. 1036. 98.0 -43. 0. 1066. 

*J001E *J0014 -42. 0. 1060. 98.0 -44. 0. 1094. 
19.50 *J001F *J0015 -41. 0. 1036. 98.0 -43. 0. 1066. 

*J001E *J0014 -42. 0. 1060. 98.0 -44. 0. 1094. 
20.00 *J001F *J0015 -41. 0. 1037. 97.9 -43. 0. 1065. 

*J001E *J0014 -42. 0. 1061. 97.9 -44. 0. 1093. 
20.50 *J001F *J0015 -41. 0. 1037. 97.8 -43. 0. 1064. 

*J001E *J0014 -42. 0. 1062. 97.8 -44. 0. 1092. 
21.00 *J001F *J0015 -42. 0. 1038. 97.8 -43. 0. 1064. 

*J001E *J0014 -43. 0. 1063. 97.8 -44. 0. 1092. 
21.50 *J001F *J0015 -42. 0. 1039. 97.7 -43. 0. 1063. 

*J001E *J0014 -43. 0. 1063. 97.7 -44. 0. 1091. 
22.00 *J001F *J0015 -42. 0. 1039. 97.7 -42. 0. 1062. 

*J001E *J0014 -43. 0. 1064. 97.7 -44. 0. 1090. 
22.50 *J001F *J0015 -42. 0. 1040. 97.6 -42. 0. 1062. 

*J001E *J0014 -43. 0. 1065. 97.6 -44. 0. 1089. 
23 . 00 *J001F *J0015 - 42. 0 . 1041. 97.5 -42. 0. 1061. 

*J001E *J0014 -43. 0. 1066. 97.5 -44. 0. 1089. 
23.50 *J001F *J0015 -42 . 0 . 1042. 97 . 4 -42. 0 . 1060. 

*J001E *J0014 -43. 0. 1066. 97.4 -44. 0. 1088. 
24.00 *J001F *J0015 -42. 0. 1042. 97.4 -42. 0. 1059. 

*J001E *J0014 -43. 0. 1067. 97.4 -43. 0. 1087. 
24.50 *J001F *J0015 -42. 0. 1043. 97.3 -42. 0. 1059. 

*J001E *J0014 -43. 0. 1068. 97.3 -43. 0. 1086. 



25.00 *J001F *J0015 -42. 0. 1044 . 97 . 2 -42 . 0. 1058. *J001E *J0014 -43. 0 . 1069. 97.2 -43. 0. 1085. 25.50 *J001F *J0015 -42. 0. 1045 . 97.1 -42. 0. 1057. *J001E *J001 4 -43 . 0 . 1070 . 97 . 1 -43 . 0 . 1084. 26 . 00 *JOOlF *J0015 - 42 . 0 . 1046 . 97 . 1 -42 . 0 . 1056 . *J 00 1E *J 00 1 4 -43. 0. 1071. 97.1 -43 . 0. 1083 . 26.50 *J001 F *J 00 15 - 4 2 . 0 . 10 46 . 97 . 0 -42. 0. 1055. *J001E *J0014 -43. 0. 1072. 97.0 -43 . 0 . 1082. 27.00 *J001F *J0015 -42. 0 . 1047. 96.9 -42. 0. 1054. *J001E *J0014 -43 . 0. 1073. 96 . 9 -43. 0 . 1081 . 27.50 *J001F *J0015 -42 . 0. 1048. 96.8 -42. 0. 1053. *J001E *J0014 -43. 0. 1074. 96.8 -43. 0. 1080. 28.00 *J001F *J0015 -42. 0. 1049. 96.7 -42. 0. 1052. *J001E *J0014 -43. 0. 1075. 96.7 -43. 0. 1079. 28.50 *J001F *J0015 -42. 0 . 1050. 96.6 -42. 0. 1051. *J001E *J0014 -43 . 0 . 1076. 96.6 -43. 0. 1078. 29 . 00 *J001F *J0015 -42. 0. 1051. 96.5 -42. 0. 1050. *J001E *~T0014 -43. 0. 1077. 96.5 -43. 0. 1077. 29.50 *J001F *J0015 -42. 0. 1052. 96.4 -42. 0. 1049. *J001E *J0014 -43. 0 . 1078. 96.4 -43. 0. 1076. 30.00 *J001F *J0015 -42. 0. 1053. 96.3 -42. 0. 1048 . *J001E *J0014 -43. 0. 1079. 96.3 -43. 0. 1075. 30.50 *J001F *J0015 -42. 0. 1054. 96.2 -42. 0. 1047. *J001E *J0014 -43. 0. 1080. 96.2 -43. 0. 1074. 31 . 00 *J001F *J0015 -42. 0. 1055. 96.1 -42. 0. 1046. *J001E *J0014 -43. 0. 1081. 96.1 -43. 0 . 1073 . 31.50 *J001F *J0015 -42. 0. 1057. 96.0 -42. 0. 1045. *J001E *J0014 -43. 0. 1083. 96.0 -43. 0. 1071. 32.00 *J001F *J0015 -42. 0. 1058 . 95.9 -42 . 0. 1044. *J001E *J0014 -43. 0. 1084. 95.9 -43. 0. 1070. 32.50 *J001F *J0015 -42. 0. 1059. 95.8 -42. 0. 1043. *J001E *J0014 -43. 0 . 1085 . 95.8 -43. 0 . 1069 . 33 . 00 *J001F *J0015 -42. 0 . 1060. 95.7 -42. 0. 1041. *J001E *J0014 -43. 0. 1087 . 95.7 -43. 0. 1067. 33.50 *J001F *J0015 -42. 0. 1062 . 95.6 -42 . 0 . 1040. *J001E *J0014 -44 . 0 . 1088 . 95 . 6 -43 . 0 . 1066. 34 . 00 *J001F *J0015 -43. 0. 1063. 95.4 -42. 0. 1039. *J001E *J0014 -44 . 0 . 1089 . 95 . 4 -43. 0. 1065 . 3 4. 50 *J001F *J0015 -43 . 0 . 106 4 . 95.3 -41. 0. 1037. *J001E *J001 4 -44. 0 . 1091 . 95.3 -43. 0. 1063. 35.00 *J001F *J0015 -43. 0. 1066 . 95.2 -41. 0. 1036. 



*J001E *J0014 -44. 0. 1092. 95.2 -42. 0. 1062. 
35.50 *J001F *J0015 -43. 0. 1067. 95.1 -41. 0. 1035. 

*J001E *,J0014 -44. 0. 1094. 95.1 -42. 0. 1060. 
36.00 *J001F *J0015 -43. 0. 1069. 94.9 -41. 0. 1033. 

*J001E *J0014 -44. 0. 1096. 94.9 -42. 0. 1058. 
36 .50 *J001F *J0015 -43. 0. 1070. 94.8 -41. 0. 1032. 

*J001E *J0014 -44. 0. 1097. 94.8 -42. 0. 1057. 
37.00 *J001F *J0015 -43. 0. 1072. 94.6 -41. 0. 1030. 

*J001E *J0014 -44. 0. 1099. 94.6 -42. 0. 1055. 
37.50 *J001F *J0015 -43. 0. 1073. 94.5 -41. 0. 1028. 

*J001E *J0014 -44. 0. 1101. 94.5 -42. 0. 1053. 
38.00 *J001F *J0015 -43. 0. 1075. 94.3 -41. 0. 1027. 

*J001E *J0014 -44. 0. 1103. 94.3 -42. 0. 1051. 
38.50 *J001F *J0015 -43. 0. 1077. 94.2 -41. 0. 1025. 

*J001E *J0014 -44. 0. 1104. 94.2 -42. 0. 1050. 
39.00 *J001F *J0015 -43. 0. 1078. 94.0 -41. 0. 1023. 

*J001E *J0014 -44. 0. 1106. 94.0 -42. 0. 1048. 
39.50 *J001F ·J0015 -43. 0. 1080. 93.9 -41. 0. 1021. 

*J001E *J0014 -44. 0. 1108. 93.9 -42. 0. 1046. 
40.00 *J001F *J0015 -43. 0. 1082. 93.7 -41. 0. 1019. 

*J001E *J0014 -44. 0. 1110. 93.7 -42. 0. 1044. 
40.50 *J001F *J0015 -43. 0. 1084. 93.5 -41. 0. 1017. 

*J001E *J0014 -44. 0. 1112. 93.5 -42. 0. 1041. 
41.00 *J001F *J0015 -43. 0. 1086. 93.3 -41. 0. 1015. 

*J001E *J0014 -45. 0. 1115. 93.3 -42. 0. 1039. 
41.50 *J001F *J0015 -44. 0. 1088. 93.2 -41. 0. 1013. 

*J001E *J0014 -45. 0. 1117. 93.2 -41. 0. 1037. 
42.00 *J001F *J0015 -44. 0. 1090. 93.0 -40. 0. 1011. 

*J001E *J0014 -45. 0. 1119. 93.0 -41. 0. 1035. 
42.50 *J001F *J0015 -44. 0. 1092. 92.8 -40. 0. 1009. 

*J001E *J0014 -45. 0. 1121. 92.8 -41. 0. 1032. -43.00 *J001F *J0015 -44. 0. 1095. 92.6 -40. 0. 1007. 
*J001E *J0014 -45. 0. 1124. 92.6 -41. 0. 1030. 

43.50 *J001F *J0015 -44. 0. 1097. 92.4 -40. 0. 1005. 
*J001E *J0014 -45. 0. 1126. 92.4 -41. 0. 1027. 

44.00 *J001F *J0015 -44. 0. 1099. 92.2 -40. 0. 1002. 
*J001E *J0014 -45. 0. 1129. 92.2 -41. 0. 1025. 

44.50 *J001F *J0015 -44. 0. 1102. 92.0 -40. 0. 1000. 
*J001E *J0014 -45. 0. 1132. 92.0 -41. 0. 1022. 

45.00 *J001F *J0015 -44. 0. 1104. 91.8 -40. 0. 997. 
*J001E *J0014 -45. 0. 1134. 91.8 -41. 0. 1019. 



45.50 *J001F *J0015 -44. 0. 1107. 91.5 -40. 0. 994. *J001E *J0014 -45 . 0. 1137. 91.5 -41. 0. 1017. 46.00 *J001F *J0015 -44 . 0. 1110. 91.3 -40. 0. 992 . *J001E *J0014 -4 6 . 0. 1140. 91.3 -41. 0. 1014. 46.50 *J001F *J0015 -45. 0. 1113. 91.1 -40. 0. 989. *J001E *J0014 -46 . 0. 1143. 91.1 -40. 0. 1011. 47.00 *J001F *J0015 -45. 0. 1115. 90 . 8 -39. 0. 986. *J001E *J0014 -46. 0. 1146. 90.8 -40. 0. 1008. 47.50 *J001F *J0015 -45. 0. 1118. 90.6 -39. 0. 983. *J001E *J0014 -46. 0. 1150. 90.6 -40. 0. 1004. 48.00 *JOOlF *J0015 -45. 0. 1121. 90.3 -39. 0. 980. *J001E *J0014 -46. 0. 1153. 90.3 -40. 0. 1001. 48.50 *J001F *J0015 -45. 0. 1125. 90.1 -39. 0. 977. 48.50 *J001E *J0014 -46 . 0. 1156. 90.1 -40. 0. 998. 49.00 *J001F *J0015 -45. 0. 1128. 89.8 -39. 0. 973. *J001E *J0014 -46. 0. 1160. 89.8 -40. 0. 994. 49.50 *J001F *J0015 -45. 0. 1131. 89.5 -39. 0. 970. *J001E *J0014 -47. 0. 1163. 89.5 -40. 0. 990. 50.00 *J001F *J0015 -45. 0. 1135. 89.2 -39. 0. 967. *J001E *J0014 -47. 0. 1167. 89.2 -39. 0. 987. 50.50 *J001F *J0015 -46. 0. 1138. 88.9 -39. 0. 963. *J001E *J0014 -47. 0. 1171. 88.9 -39. 0. 983. 51.00 *J001F *J0015 -46. 0. 1142. 88.7 -38. 0. 959 . *J001E *J0014 -47. 0. 1175. 88.7 -39. 0. 979. 51.50 *J001F *J0015 -46. 0. 1146. 88.3 -38. 0. 955. *J001E *J0014 -47. 0. 1179. 88.3 -39. 0. 974. 52.00 *J001F *J0015 -46. 0. 1151. 88.0 -38. 0. 950. *J001E *J0014 -47. 0. 1183. 88.0 -39. 0. 971. 52.50 *J001F *J0015 -4 6. 0. 1156. 87.7 -38. 0. 945. *J001E *J0014 -47. 0. 1186. 87.7 -39. 0. 967. 53.00 *J001F *J0015 -4 6 . 0. 1160. 87.4 -38. 0. 941. *J001E *J0014 -48. 0. 1191. 87.4 -39. 0. 963. 53.50 *J001F *J0015 -47. 0. 1165. 87.0 -37. 0. 936. *J001E *J0014 -48. 0. 1196. 87.0 -38. 0. 958. 54.00 *J001F *J0015 -47. 0. 1170. 86.7 -37. 0. 932. *J001E *J0014 -48. 0. 1200. 86.7 -38. 0. 953. 54.50 *J001F *J0015 -47. 0. 1174. 86.3 -37 . 0. 927. *J001E *J0014 -48. 0. 1205. 86 . 3 -38. 0. 948. 55 . 00 *J001F *J0015 -47. 0. 1179. 86.0 -37. 0. 922. *J001E *J0014 -48. 0. 1211. 86.0 -38. 0. 943. 55.50 *J001F *J0015 -47. 0. 1185. 85.6 -37. 0. 917. 



*J001E *J0014 -49. 0. 1216. 85.6 -38. 0. 938. 
56.00 *J001F *J0015 -48. 0. 1190. 85.2 -36. 0. 911. 

*J001E *J0014 -49. 0. 1222. 85.2 -37. 0. 932. 
56.50 *J001F *J0015 -48. 0. 1195. 84.8 -36. 0. 906. 

*J001E *J0014 -49. 0. 1227. 84.8 -37. 0. 926. 
57.00 *J001F *J0015 -48. 0. 1201. 84.4 -36. 0. 900. 

*J001E *J0014 -49. 0. 1233. 84.4 -37. 0. 920. 
57.50 *J001F *J0015 -48. 0. 1207. 84.0 -36. 0. .894. 

*J001E *J0014 -50. 0. 1240. 84.0 -37. 0. 914. 
58.00 *J001F *J0015 -49. 0. 1213. 83.5 -36. 0. 888. 

*J001E *J0014 -50. 0. 1246. 83.5 -36. 0. 907. 
58.50 *J001F *J0015 -49. 0. 1220. 83.1 -35. 0. 881. 

*J001E *J0014 -50. 0. 1253. 83.1 -36. 0. 901. 
59.00 *J001F *J0015 -49. 0. 1227. 82.6 -35. 0. 875. 

*J001E *J0014 -50. 0. 1260. 82.6 -36. 0. 894. 
59.50 *J001F *J0015 -49. 0. 1234. 82.2 -35. 0. 868. 

*J001E *J0014 -51. 0. 1267. 82.2 -35. 0. 887. 
60.00 *J001F *J0015 -50. 0. 1241. 81.7 -34. 0. 860. 

*J001E *J0014 -51. 0. 
' 

1274. 81.7 -35. 0. 879. 
60.50 *J001F *J0015 '-50. 0. 1249. 81.2 -34. 0. 852. 

*J001E *J0014 -51. 0. 1282. 81.2 -35. 0. 871. 
61.00 *J001F *J0015 -50. 0. 1256. 80.7 -34. 0. 845. 

*J001E *J0014 -52. 0. 1290. 80.7 -35. 0. 863. 
61.50 *J001F *J0015 -51. 0. 1265. 80.2 -33. 0. 836. 

*J001E *J0014 -52. 0. 1298. 80.2 -34. 0. 855. 
62.00 *J001F *J0015 -51. 0. 1273. 79.6 -33. 0. 828. 

*J001E *J0014 -52. 0. 1307. 79.5 -34. 0. 847. 
62.50 *J001F *J0015 -51. 0. 1282. 79.1 -33. 0. 819. 

*J001E *J0014 -53. 0. 1316. 79.1 -34. 0. 838. 
63.00 *J001F *J0015 -52. 0. 1292. 78.5 -32. 0. 809. 

*J001E *J0014 -53. 0. 1325. 78.5 -33. 0. 828. 
63.50 *J001F *J0015 -52. 0. 1301. 78.0 -32. 0. 800. 

*J001E *J0014 -53. 0. 1335. 78.0 -33. 0. 818. 
6~.00 *J001F *J0015 -52. 0. 1311 . . 77.4 -32. 0. 790. 

*J001E *J0014 -54. 0. 1345. 77.4 -32. 0. B08. 
64.50 *J001F *J0015 -53. 0. 1322. 76.7 -31. 0. 779. 

*J001E *J0014 -54. 0. 1356. 76.7 -32. 0. 798. 
65.00 *J001F *J0015 -53. 0. 1333. 76.1 -31. 0. 768. 

*J001E *J0014 -55. 0. 1367. 76.1 -31. 0. 787. 
65.50 *J001F *J0015 -54. 0. 1344. 75.5 -30. 0. 756. 

*J001E *J0014 -55. 0. 1378. 75.5 -31. 0. 775. 



66.00 *J001F *J0015 -54. 0. 1356. 74.8 -30. 0. 744. 
*J001E *J0014 -56. 0. 1390. 74.8 -31. 0. 763. 

66.50 *J001F *J0015 -55. 0. 1369. 74.1 -29. 0. 732. 
*J001E *J0014 -56. 0 . 1403 . 74.1 -30. 0. 750. 

67 . 00 *JOOlF *J0015 -55 . 0 . 1382. 73.5 -29. 0. 719. 
*J001E *J0014 -57. 0 . 1416 . 73.5 -29 . 0. 737 . 

67 . 50 *J001F *J0015 -56. 0. 1396 . 72.7 -28. 0 . 705. 
*J001E *J0014 -57 . 0. 1430. 72.7 -29. 0. 723. 

68.00 *J001F *J0015 -56. 0. 1410 . 72 . 0 -28 . 0. 690. 
*J001E *.J0014 -58. 0. 1444. 72.0 -28. 0. 709. 

68.50 *J001F *J0015 -57. 0. 1425. 71.3 -27. 0. 675. 
*J001E *J0014 -58. 0. 1459. 71.3 -28. 0. 694. 

69.00 *J001F *J0015 -58. 0. 1441. 70.5 -26. 0. 659. 
*J001E *J0014 -59. 0. 1475. 70.5 -27. 0. 678. 

69.50 *J001F *J0015 -58. 0. 1458. 69.7 -26. 0. 643. 
*J001E *J0014 -60. 0. 1492. 69.7 -26. 0 . 661. 

70.00 *J001F *J0015 -59. 0. 1475. 68.9 -25. 0. 625. 
*J001E *J0014 -60. 0. 1509. 68.9 -26. 0. 643. 

70.50 *J001F *J0015 -60. 0. 1493. 68.0 -24. 0. 607. 
*J001E *J0014 -61. 0 . 1528. 68.0 -25. 0. 625. 

71.00 *J001F *J0015 -61. 0. 1513. 67.2 -23. 0. 587. 
*J001E *J0014 -62. 0. 1547. 67.2 -24. 0. 605. 

71.50 *J001F *J0015 -61. 0. 1533. 66.3 -23. 0. 567 . 
*J001E *J0014 -63. 0. 1568. 66 . 3 -23. 0 . 585. 

72.00 *J001F *J0015 -62. 0. 1555 . 65.4 -22. 0. 545. 
*J001E *J0014 -64. 0. 1589. 65.4 -23. 0. 563. 

72.50 *J001F *J0015 -63. 0. 1577. 64.4 -21. 0. 523. 
*J001E *J0014 -64. 0. 1612. 64.4 -22. 0. 540. 

73.00 *J001F *J0015 -64. 0. 1601. 63.5 -20. 0. 499. 
*J001E *J0014 -65. 0. 1636. 63.5 -21. 0. 516. 

73.50 *J001F *J0015 -65. 0. 1627. 62.5 -19. 0. 473. 
*J001E *J0014 -66. 0. 1662. 62.5 -20. 0. 490. 

74.00 *LT001F *J0015 -66. 0. 1654. 61.5 -18. 0. 446. 
*J001E *J0014 -68. 0 . 1689. 61.5 -19. 0. 463. 

74 . 50 *J001F *J0015 -67. 0. 1682. 60.5 -17 . 0 . 417. 
*J001E *J0014 -69 . 0 . 1718. 60.5 -17. 0. 434. 

75.00 *JOOlF *J0015 -69. 0. 1713. 59.4 -15. 0. 387. 
*J001E *J0014 -70 . 0. 17 48. 59 . 4 -16. 0 . 404. 

75 . 50 *J001F *J0015 -70. 0. 1745 . 58 . 3 -14. 0 . 354. 
*J001E *J0014 -71. 0. 1781. 58.3 -15. 0. 371. 

76.00 *J001F *J0015 -71. 0 . 1780. 57.2 -13. 0. 319. 



'*J001E *J0014 -73. 0. 1816. 57.2 -13. 0. 336. 
76.50 *J001F *J0015 -73. 0. 1817. 56.0 -11. 0. 282. 

*J001E *J0014 -74. 0. 1853. 56.0 -12. 0. 299. 
77.00 *J001F *J0015 -74. 0. 1857. 54.8 -10. 0. 243. 

*J001E *J0014 -76. 0. 1893. 54.8 -10. 0. 259. 
77.50 *J001F *J0015 -76. 0. 1899. 53.6 -8. 0. 200. 

*J001E *J0014 -77. 0. 1935. 53.6 -9. 0. 216. 
78.00 *J001F *J0015 -78. 0. 1945. 52.4 -6. 0. 154. 

*J001E *J0014 -79. 0. 1981. 52.4 -7. 0. 170. 
78.50 *J001F *J0015 -80. 0. 1994. 51.1 -4. 0. 105. 

*J001E *J0014 -81. 0. 2031. 51.1 -5. 0. 120. 
79.00 *J001F *J0015 -82. 0. 2048. 49.8 -2. 0. 51. 

*J001E *J0014 -83. 0. 2085. 49.8 -3. 0. 67. 
79.50 *J001F *J0015 -84. 0. 2099. 48.4 

*J001E *J0014 -86. 0. 2149. 48.4 0. 0. 2. 
80.00 *J001F *J0015 -84. 0. 2089. 47.3 

*J001E *J0014 -86. 0. 2141. 47.3 
80.25 *J001F *J0015 -80. 1. 2007. 46.9 

*J001E *J0014 -82. 0. 2057. 46.9 
80.50 *J001F *J0015 -76. 1. 1889. 46.5 
80.50 *J001E *J0014 -78. 0. 1939. 46.5 
80.75 *J001F *J0015 -76. 0. 1909. 45.9 

*J001E *J0014 -78. 0. 1955. 45.9 
81.00 *J001F *J0015 -75. 0. 1879. 45.3 

*J001E *J0014 -77. 0. 1923. 45.3 
81.25 *J001F *J0015 -73. -2. 1831. 44.6 

*J001E *J0014 -75. 0. 1875. 44.6 
81.50 *J001F *J0015 -72. -3. 1791. 43.8 

*J001E *J0014 -73. 0. 1836. 43.8 
81.75 *J001F *J0015 -70. -3. 1748. 43.0 

*J001E *J0014 -72. 0. 1793. 43.0 
82.00 *J001F *J0015 -68. -4. 1695. 42.1 

*J001E *J0014 -70. 0. 1740. 42.1 
82.25 *J001F *J0015 -65. -4. 1632. 41.2 

*J001E *J0014 -67. 0. 1678 . 41.2 
82.50 *J001F *J0015 -63. -4. 1563. 40.2 

*J001E *J0014 -64. 0. 1610. ~0.2 

82.75 *J001F *J0015 -60. -4. 1492. 39.2 
*J001E *J0014 -62. 0. 1540. 39.3 

83.00 *J001F *J0015 -57. -3. 1415. 38.2 
*J001E *J0014 -59. 0. 1466. 38.2 



83.25 *J001F *J0015 -53. -2. 1325. 37.1 

*JOOlE *J0014 -55. 0. 1379. 37.1 

83.50 *J001F *J0015 -so. -1. 1262. 36.0 

*J001E *J0014 -53. 0. 1318. 36.0 

83.75 *J001F *,J0015 -48. -1. 1196. 34.8 

*J001E *J0014 -so. 0. 1252. 34.8 

84.00 *J001F *J0015 -45. 0. 1133. 33.6 

*J001E *J0014 -48. 0. 1191. 33.6 

84.25 *J001F *J0015 -43. o. 1072. 32.3 

*J001E *J0014 -45. 0. 1130. 32.3 

84.50 *J001F *J0015 -41. 0. 1019. 31.0 

*J001E *J0014 -43. 0. 1076. 31.0 

84.75 *J001F *J0015 -40. -3. 1007. 29.6 

*J001E *J0014 -42. 0. 1055. 29.6 

85.00 *J001F *J0015 -39. -5. 965. 28.1 

*J001E *J0014 -40. 0. 1005. 28.2 

85.25 *J001F *J0015 -37. -7. 925. 26.7 

*J001E *J0014 -39. 0. 963. 26.7 

85.50 *J001F *J0015 -35. -8. 887. 25.2 

*J001E *J0014 -37. 0. 924. 25.2 

85.75 *J001F *J0015 -34. -8. 844. 23.6 

*J001E *J0014 -35. 0. 881. 23.6 

86.00 *J001F *J0015 -31. -9. 784. 22.1 

*J001E *J0014 -33. 0. 819. 22.1 

86.25 *J001F *J0015 ~· -30. :.. 9. 756. 20.6 

*J001E *J0014 -32. o. 792. 20.6 

86.50 *J001F *J0015 -29. -8. 724. 19.0 

*J001E *J0014 -30. 0. 761. 19.1 

86.75 *J001F *J0015 -28. -8. 693. 17.5 

*J001E *J0014 -29. 0. 731. 17.5 

87.00 *J001F *J0015 -27. -7. 679. 16.0 

*J001E *J0014 -29. 0. 718. 16.0 

87.25 *J001F *J0015 -26. -7. 645. 14.5 

*J001E *J0014 -27. o. 679. 14.6 

87.50 *J001F *J0015 -25. -7. 614. 13.1 

*J001E *J0014 -26. 0. 648. 13.1 

87.75 *J001F *J0015 -23. -7. 586. 11.6 

*J001E *J0014 -25. 0. 619. 11.7 

88.00 *J001F *J0015 -26. -7. 644. 16.7 

*J001E *J0014 -27. 0. 680. 16.7 

88.25 *J001F *J0015 -24. -6. 600. 15.3 



"*J001E *J0014 -25. 0. 631. 15.3 
88.50 *J001F *J0015 -23. -6. 574. 13.9 

*J001E *J0014 -24 . 0. 605. 13.9 
88.75 *J001F *J0015 -22. -6. 549. 12.5 

*J001E *J0014 -23. 0. 580. 12.5 
89.00 *J001F *J0015 -21. -6. 526. 11.1 

*J001E *J0014 -22. 0. 556. 11.1 
89.25 *J001F *J0015 -20. -6. 504. 9.8 

*J001E *J0014 -21. o. 531. 9.8 
89.50 *J001F *J0015 -19. -6. 484. 8.4 

*J001E *J0014 -20. 0. 508. 8.5 
89.7 5 *J001F *J0015 -19. -6. 466. 7.1 

*J001E *J0014 -20. 0. 488. 7.2 
90.00 *J001F *J0015 -17. -5. 436. 5.8 

*J001E *J0014 -18. 0. 457. 5.9 
90.25 *J001F *J0015 -16. -5. 408. 4.6 

*J001E *J0014 -17. 0. 425. 4. 6 
90.50 *J001F *J0015 -16. -4. "390. 3.3 

*J001E *J0014 -16. 0. 406. 3.4 
90.75 *J001F *J0015 -15. -3. 372. 2.1 

*J001E *J0014 -15. 0. 386. 2.2 
91.00 *J001F *J0015 -14 . -3. 355. 0.9 

*J001E *J0014 -15. 0. 367. 1.0 
91.25 *J001F *J0015 

*J001E *J0014 

·' 
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* 

JACKET LAUNCHING STABILITY ANALYIS 
FINAL PROJECT DFA 

*** MOSES *** * 
18 January , 2009 * 

* 
* 
* 

****************************************************~**~****~****************~~~******************************* 

+++ B U 0 Y A N C Y A N D w !:: I G H T F 0 R s 4 5 +++ 

============================================================= 

Process is DEFAULT: Units Are Degrees , Meters , and M-Tons Unless Specified 

Results Are Reported In Body System 

Draft 1. 06 Roll Angle = -0.43 Pitch Angle 3.19 

Wet Radii Of Gyration About CG 

K-X = 8.56 K-Y = 38 .49 K-Z = 39.24 

GMT = 19.97 GML = 283.96 

/-- Center of Gravity ---/ Sounding % Full 

Name Weight ---X--- ---Y--- ---z---

Part BALLAS 
LOAD GRO 23637.5 113. 60 0 . 27 4.20 

Part J.Z\CKET 
LOAD GRO 4259.3 168.00 0.04 3.50 

Part S45 
LOAD GRO 15625.0 95.17 0 .00 6 . 95 

======== ======== ======= ======= ======= 

Total 43521.8 112. 31 0.15 5.12 

Buoyancy 43521.8 112.40 0 . 16 3 . 50 

Ser501 



+++ C 0 M P A R T M E N T P R 0 P E R T I E S +++ 
=================================================== 

Results Are Reported In Body Syst.em 

Process is DEFAULT: Units Are Degrees,. Meters, and M-Tons Unless Specified 

Fill Specific /--- Ballast ---/ 1------ % Full --------/ Sounding 
Name Type Gravity Maximum Current Max. Min. Curr. --------

T1C CORRECT 0.8700 1474.3 0.0 0.00 0.00 0.00 O.OOPage 3 

+++ D R A F T M A R K R E A D I N G S +++ 
============================================= 

Process is DEFAULT: Units Are Degrees, Meters, and M-Tons Unless Specified 

Name Draft Name Draft Name Draft Name Draft Name Draft Name Draft 
-------- -------- -------- -------- -------- -------- -------- -------- -------- -------- -------- --------

AFTPORT 10.67 AFTSTBD 10.99 FOREPORT 1.19 FORESTED 1.50 MEANPORT 5.92 MEANSTBD 6.24 

+++ R I G H T I N G ARM R E S U L T S +++ 
=============================================== 

Process is DEFAULT: Units Are Degrees, Meters, and M-Tons Unless Specified 

Moment Scaled By 43521.80, KG= 5.]2, and Wind Speed 50. Knots 

Initial: Roll -0.43, Trim= 3.19 Deg. 

Arms About Axis Yawed 0.0 Deg From Vessel X 

1----- Condition -----/ 1-- Min. Height --/ 1--- Righting ---/ 1--- Heeling ---/ Area Net 
Draft Roll Trim W Tight NW Tight Arrr. Area Arm Area Ratio Arm 

1. 06 0.00 0.00 0.00 0.00 0.00 0.00 0.05 0.00 0.00 -0.046 
1. 06 2.00 0.00 0.00 0.00 0.70 0.70 0.05 0.09 7.56 0.653 



1. 06 4 . 00 0 . 00 0 . 0 0 0 . 00 1. 40 2.80 0 . 05 0.18 15 . 14 1.353 

1. 06 6.00 0 . 00 0 . 00 0 . 00 2. 1 1 6 .31 0 . 05 0 . 28 22 . 80 2 . 064 

0 . 90 8 . 00 0 .11 0 . 00 0 . 00 2.79 11 . 21 0 . 05 0 . 38 29 . 86 2.739 

0 . 90 10 . 0 0 0.11 0 . 00 0. 0 0 3 . 46 17. 4 6 0 . 05 0 . 48 36 . 35 3 .4 06 

0 . 49 1 2 . 0 0 0 . 38 0 . 00 0 . 00 3 . 98 24. 89 0 . 05 0 . 58 42 . 56 3 . 926 

0.17 14. 00 0.60 0 . 00 0.00 4.44 33.31 0 . 05 0.69 48 . 29 4. 389 

-0. 23 16 . 00 0.86 0 .00 0.00 4 . 82 42 . 57 0 . 05 0 . 79 5 3 . 56 4 . 7 66 

- 0 . 69 18 . 0 0 1.17 0 . 00 0 . 00 5 . 11 5 2 . 5 0 0 . 05 0 . 90 58 . 33 5 . 060 

- 1.20 20 . 00 1. 51 0 . 00 0 . 00 5 . 33 62 . 95 0 . 05 1. 01 62 . 58 5.280 

-1 .76 22.00 1. 88 0 . 00 0 . 00 5 . 4 9 73 . 77 0.05 1. 11 66 . 32 5 . 434 

-2.36 24.00 2 . 28 0.00 0.00 5 . 59 84 . 84 0.06 1. 22 69 . 49 5 . 531 

-2.98 26. 0 0 2.69 0 . 00 0 . 00 5.64 96.07 0 .06 1. 33 72 . 11 5.586 

-3 . 61 28 . 00 3 . 11 0. 00 0.00 5.66 107.37 0.06 1. 44 74 . 33 5.603 

-4.26 30.00 3 . 54 0 . 00 0 . 00 5 . 64 118. 68 0 . 06 1. 56 76 . 17 5 . 585 

-4 . 93 32 . 00 3 . 99 0 . 00 0.00 5.59 129 . 91 0 . 06 1. 67 77 . 68 5.536 

-5 . 60 34 . 00 4 . 43 0.00 0 . 00 5 . 53 141 . 03 0 . 06 1. 79 78 . 90 5 . 472 

- 6 . 26 36 . 00 4 . 86 0.00 0.00 5 . 45 1 52.02 0.06 1. 90 79 . 87 5.396 

-6 . 91 38 . 00 5 . 29 0.00 0 . 00 5.37 162.8 4 0 . 06 2 . 02 80 . 63 5 . 308 

-7 . 57 40.00 5 . 72 0 . 00 0 . 00 5 . 26 173.46 0 . 06 2 . 14 81 . 08 5.194 

- 8 . 2 4 42 . 00 6.16 0 . 00 0 . 00 5 . 13 183 . 85 0.06 2 . 26 81 . 26 5 . 072 

-8 . 92 44 . 00 6 . 60 0.00 0 . 00 5.00 1 93 . 98 0 . 06 2 . 39 81.33 4.935 

-9.29 46 . 00 6.84 0 . 0 0 0 . 00 4. 93 203 . 90 0.06 2 . 51 81.36 4 . 868 

- 9 . 91 48.00 7 . 26 0. 0 0 0 . 00 4.77 213. 60 0.06 2 . 63 81 . 36 4 . 708 

-10.47 50 . 00 7.62 0 . 00 0 . 00 4 . 62 222 . 99 0.06 2 . 74 81.30 4.566 

-11.07 52.00 8 . 01 0 . 00 0.00 4 . 4 7 232 . 09 0 . 06 2 . 86 81.21 4 . 412 

-11 . 69 54.00 8 . 41 0 . 00 0 . 00 4. 28 2 40.8 4 0 . 06 2 . 97 81 . 07 4 . 225 

-12.26 56.00 8.79 0. 00 0.00 4 . 09 249.20 0 . 05 3 . 08 80.96 4 . 035 

-12.81 58 . 00 9.15 0 . 00 0 . 00 3 . 90 257 . 19 0.05 3.18 80 . 8 9 3 . 8 49 

-13 . 36 60 . 00 9 . 50 0 . 00 0 . 00 3 . 71 264 . 80 0 . 05 3.28 80.79 3 . 662 

-13 . 90 62 . 00 9 . 85 0. 0 0 0 . 00 3 . 51 272 . 02 0 . 05 3 . 37 80 . 66 3. 463 

-14 . 77 64 . 00 10 . 42 0 . 0 0 0.00 3.22 278.75 0 . 04 3. 4 6 80 . 48 3 . 180 

-14 . 79 66 . 00 10 . 42 0 . 00 0 . 00 3 . 11 285 . 09 0 . 04 3.55 80 . 30 3 . 071 

- 15 . 75 68 . 00 11.06 0.00 0.00 2.80 291.00 0 . 04 3 . 63 80.13 2 . 763 

-15 . 78 70 . 00 11.06 0 . 0 0 0 . 00 2 . 67 296 . 48 0 . 04 3 . 71 79.94 2. 633 

- 16.06 72.00 11.23 0.00 0 . 00 2 . 48 30 1. 62 0 . 03 3 . 78 79.82 2 . 44 4 

- 13 . 80 7 4 . 00 8 . 95 0 . 00 0 . 00 2 . 83 306 . 93 0 . 03 3 . 84 79 . 93 2 . 80 4 

-14.81 76.00 9.42 0.00 0 . 00 2.50 3 12 . 27 0 . 03 3.89 80 . 23 2 . 479 



+++ R I G H T I N G ARM R E S U L T S +++ 

Process is IDEFAULT: Units Are Degrees, Meters, and M-Tons Unless Spe8ified 

Moment Scaled By 43521 . 80 , KG = 5.12 , and Wind Speed 50. Knots 

Initial: Roll -0.43, Trim= 3.19 Deg. 

Arms About Axis Yawed 0.0 Deg From Vessel X 

1----- Condition -----/ 
Draft Roll Trim 

!-- Min. Height --/ 
W Tight NW Tight 

1--- Righting ---/ 
Arm Area 

/--- Heeling ---/ 
Arm Area 

-15.27 78.00 9.70 0.00 0.00 2.23 317.00 0.02 3.94 

+++ R I G H ~ I N G ARM R E S U L T S +++ 
=============================================== 

Process is IDEFAULT: Units Are Degrees, Meters, and M-Tons Unless Specified 

Moment Scaled By 43521.80, KG = 5.1~, and Wind Speed = 50. Knots 

Initial: Roll= -0.43, Trim= 3.19 Deg. 

Arms About Axis Yawed 0.0 Deg From Vessel X 

1----- Condition -----/ !-- Min. Height --/ 1--- Righting ---/ 1--- Heeling ---/ 
Draft Roll Trim W Tight NW Tight Arm Area Arm Area 

1. 06 0.00 0.00 0.00 0.00 0.00 0.00 0.05 0 . 00 
1. 06 1. 00 0.00 0.00 0.00 0.35 0.17 0.05 0.05 
1. 06 2.00 0.00 0.00 0.00 0.70 0.70 0.05 0.09 
1. 06 3.00 0.00 0.00 0.00 1. OS 1. 57 0.05 0.14 
1. 06 4.00 0.00 0.00 0 .00 1. 40 2.80 0.05 0.18 
1. 06 5.00 0.00 0.00 0.00 1. 75 4.37 0.05 0.23 
1. 06 6.00 0.00 0.00 0.00 2.11 6.30 0.05 0.28 
1. 07 7.00 0.00 0.00 0.00 2.47 8.59 0.05 0.32 
0.90 8.00 0.11 0.00 0.00 2.79 11.22 0.05 0.37 

Area 
Ratio 

80.47 

Area 
Ratio 

0.00 
3.78 
7.56 

11.34 
15.14 
18.95 
22.79 
26.65 
30.20 

Net 
Arrru 

2.207 

Net 
Arrru 

-0.046 
0 . 303 
0.652 
1.003 
1.353 
1. 707 
2.064 
2.420 
2.740 



0.91 9.00 0.11 0 .00 0 . 00 3.13 14.18 0.05 0.42 33 . 43 3.078 

0.91 10.00 0.11 0 . 00 0.00 3 . 4 6 17 . 48 0.05 0.48 36.67 3.407 

0 . 63 11.00 0.29 0 .00 0 . 00 3 . 71 21.06 0.05 0 . 53 39.82 3.661 

0.63 12.00 0.29 0 . 00 0.00 4.01 24.93 0.05 0 . 58 42 . 89 3.963 

0 . 34 13 . 00 0 . 48 c. oo 0 . 00 4.22 29 . 05 0 . 05 0 . 63 45 . 85 4 . 171 

0.34 14.00 0 . 48 0 . 00 0 . 00 4 .50 33 . 41 0 . 05 0.69 48 . 72 4 . 446 

- 0 . 02 15.00 0 . 73 0.00 0 . 00 4 . 64 37 . 98 0 . 05 0.74 51.47 4 . 589 

- 0 . 02 16 . 00 0 . 73 0 . 00 0 . 00 4 . 89 42.74 0.05 0 . 79 54 . 10 4 . 840 

-0.45 17 . 00 1. 01 0.00 0 . 00 4.98 47.68 0.05 0 . 84 56 . 60 4 . 925 

-0.68 18.00 1.17 0 .00 0 . 00 5.11 52 . 72 0 . 05 0 . 90 58 . 91 5.061 

-0 . 93 19.00 l. 33 0 .00 0 . 00 5 . 24 57 . 90 0.05 0.95 61.09 5 . 183 

-1.19 20.00 1. 50 0 . 00 0.00 5 . 34 63.18 0.05 1. 00 63.14 5.283 

-1.4 6 21 . 00 l. 68 0.00 0.00 5 . 42 68 . 56 0.05 1. 05 65.06 5.369 

-1 . 74 22 . 00 1. 87 0.00 0.00 5 . 49 74.02 0.05 1.11 66.86 5.441 

-2.03 23.00 2.06 0 . 00 0 . 00 5 .55 79.54 0.05 1.16 68.50 5. 4 98 

-2.33 24.00 2.26 0 . 00 0.00 5 .60 85.12 0.06 1. 22 69 . 98 5 . 544 

-2 . 63 25.00 2.46 0.00 0.00 5 . 63 90.74 0 . 06 1. 27 71.35 5 . 579 

-2.94 26 . 00 2.66 0 . 00 0.00 5 . 66 96.38 0.06 1. 33 72.61 5 . 602 

-3.25 27.00 2.87 0.00 0 . 00 5. 67 102.05 0.06 1. 38 73.77 5.615 

-3 . 56 28.00 3.08 0.00 0.00 5.68 107 .72 0.06 1. 4 4 74.84 5.622 

-3.90 29.00 3.30 0.00 0.00 5 . 67 113 . 40 0 . 06 1. 50 75 . 81 5 . 613 

-3.90 30.00 3.30 0 . 00 0.00 5.79 119.12 0.06 1. 55 76 . 76 5.732 

-4.62 31.00 3.78 0 . 00 0.00 5 .61 12 4.82 0.06 1.61 77.61 5.554 

-4 . 62 32.00 3.78 0 . 00 0.00 5.71 130 . 49 0 . 06 1. 67 78 . 36 5 . 658 

-5.27 33 . 00 4.21 0 . 00 0 . 00 5.56 136 . 13 0 . 06 1.72 79.04 5.505 

-5.27 34 . 00 4.21 0 . 00 0.00 5.65 141.73 0.06 1. 78 79.65 5 . 596 

-5.94 35.00 4.66 0.00 0 . 00 5 . 49 147 . 31 0 . 06 1. 84 80 . 20 5 . 431 

-5.95 36.00 4.66 0.00 0 . 00 5.57 152 . 83 0 . 06 1. 89 80.68 5. 511 

-6.60 37.00 5 . 09 0 . 00 0 . 00 5 .41 158.32 0.06 1. 95 81 .11 5.348 

-6 . 61 38 . 00 5 . 09 0.00 0 .0 0 5.47 163.76 0.06 2.01 81.4 9 5.414 

+++ R I G H T I N G A R M R E S U L T S +++ 
=============================================== 

Process is DEFAULT: Units Are Degrees , Meters , and M-Tons Unless Specified 

Moment Scaled By 43521.80 , KG= 5.12 , and Wind Speed = 50 . Knots 

Initial : Roll = -0.43 , Trim= 3.19 Deg. 



Arms About Axis Yawed 0. 0• Deg From Vessel X 

1----- Condition -----/ 1-- Min. Height --/ 1--- Righting ---/ 1--- Heeling ---/ Area Net 
Draft Roll Trim W Tight NW Tight Arm Area Am Area Ratio Am 

-7.26 39.00 5.52 0.00 0.00 5.31 169.15 0.06 2.07 81.76 5.244 
-7.26 40.00 5.52 0.00 0.00 5.36 174.48 0.06 2.13 81.91 5.300 
-7.93 41.00 5.96 0.00 0.00 5.19 179.76 0.06 2.19 82.03 5.127 
-7.93 42.00 5.96 0.00 0.00 5.23 184.97 0.06 2.25 82.12 5.173 
-8.61 43.00 6.40 0.00 0.00 5.06 190.11 0.06 2.31 82.18 4.996 
-8.62 44.00 6.40 0.00 0.00 5.09 195.19 0.06 2.37 82.21 5.030 
-9.26 45.00 6.83 0.00 0 . 00 4. 92 200.19 0.06 2.43 82.21 4.854 
-9.27 46.00 6.83 0.00 0.00 4.94 205.11 0.06 2.50 82.20 4.876 
-9.27 47.00 6.83 0.00 0.00 4.95 210.06 0.06 2.55 82.23 4.894 
-9.93 48.00 7.27 0.00 0.00 4.76 214.92 0.06 2.61 82.23 4.704 
-9.93 49 . 00 7.27 0.00 0.00 4.77 219.68 0.06 2.67 82.21 4. 713 

-10.48 50.00 7.64 0.00 0.00 4.62 224.38 0.06 2.73 82.18 4.562 
-10.49 51.00 7.64 0.00 0.00 4.62 229.00 0.06 2.79 82.14 4.565 
-11.09 52.00 8.03 0.00 0.00 4.46 233.54 0.06 2.84 82.10 4.406 
-11.10 53.00 8.03 0.00 0.00 4.45 238.00 0.06 2.90 82.04 4.398 
-11.72 54.00 8.43 0.00 0.00 4.28 242.37 0.06 2.96 81.96 4.219 
-11.72 55.00 8.43 0.00 0.00 4.26 246.63 0.05 3.01 81.87 4.201 
-12.28 56.00 8.80 0.00 0.00 4.08 250.80 0.05 3.07 81.82 4.031 
-12.29 57.00 8.80 0.00 0.00 4.06 254.87 0.05 3.12 81.79 4.006 
-12.83 58.00 9.16 0.00 0.00 3.89 258.84 0.05 3.17 81.75 3.844 
-12.85 59.00 9.16 0.00 0.00 3.86 262.72 0.05 3.22 81.70 3.813 
-13.39 60.00 9.52 0.00 0.00 3.70 266.50 0.05 3.26 81.65 3.655 
-13.40 61.00 9.52 0.00 0.00 3.66 270.19 0.05 3.31 81.59 3.617 
-13.94 62.00 9.87 0.00 0.00 3.50 273.77 0.05 3.36 81.53 3.456 
-13.95 63.00 9.87 0.00 0.00 3.45 277.25 0.04 3.40 81.46 3. 409 
-14.46 64.00 10.21 0.00 0 . 00 3.29 280.62 0.04 3.45 81.38 3.248 
-14.47 65.00 10.21 0.00 0.00 3.24 283.89 0.04 3.49 81.30 3.195 
-15.21 66 . 00 10.71 0 . 00 0.00 3.03 287 . 02 0.04 3.53 81.21 2 . 983 
-15.23 67.00 10.71 0.00 0.00 2.97 290.01 0.04 3.58 81.10 2.925 
-15 . 24 68.00 10.71 0.00 0.00 2.90 292 . 95 0.04 3.62 81.01 2.863 
-15.41 69.00 10.81 0.00 0.00 2.81 295.80 0.04 3.65 80.94 2.767 



+++ S T A B I L I T Y S U M M A R Y +++ 

========================================= 

The Following Intact Condition 
============================== 
Draft = l. 06 M 
Roll = -0. 43 Deg 
Pitch = 3.19 Deg 
VCG = 5.12 M 
Axis Angle - 0.00 Deg 
Wind Vel = 50 . 00 Knots 

Passes All of The Stability Requirements: 
========================================= 

Area Ratio >= l. 40 
RA/HA Ratio >= 0.00 
Dfld Height @ Equilibrium >= 0.00 M 

GM >= 0.15 M 
Arm Area @ Max Right. Arm>= 4.58 M*Deg 

Arm Area @ DflG. >= 0.00 M*Deg 

Arm Area @ 40 Degrees >= 5.16 M*Deg 
Area Under Righting Arm >= 0 . 00 M*Deg 
Static Heel w/o Wind <= 90.00 Deg 
Static Heel Due to Wind <= 90.00 Deg 

Range (Second Intercept) >= 0.00 Deg 
2nd - 1st Intercepts >= 0.00 Deg 
Dfld Angle - 1st Interc. >= 0.00 Deg 
Angle @ Max Righting Arm >= 15.00 Deg 
Downflood Angle >= 0.00 Deg 

With The Stability Results : 
=========================== 

Area Ratio = 80.95 Passes 



RA/HA: Ratio = 103.89 Passes 
Dfld Height @ Equilibrium = 0.00 M Passes 
GM = 19.97 M Passes 
Arm Area @ Max Right Arm = 119.07 M*Deg Passes 
Arm Area @ Dfld = 295.77 M*Deg Passes 
Arm Area @ 40 Degrees = 174.43 M*Deg Passes 
Area Under Righting Arm = 295.77 M*Deg Passes 
Static Heel w/o Wind = -0.43 Deg Passes 
Static Heel Due to Wind = -0.30 Deg Passes 
Range = 69.00 Deg Passes 
2nd - 1st Intercepts = 68.87 Deg Passes 
Dfld Angle - 1st Interc. = 68.87 Deg Passes 
Angle @ Max Right Arm = 30.00 Deg Passes 
Downflood Angle = 68.57 Deg Passes 
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+++ B U 0 Y A N C Y A N D W E I G H T F 0 R s 4 5 +++ 

============================================================= 

Process is DEFAULT : Units Are Degrees , Meters, and M-Tons Unless Specified 

Results Are Reported In Body System 

Draft 3.19 Roll Angle = -0.4 1 Pitch Angle 1. 76 

Wet Radii Of Gyration About CG 

K-X = 8.61 K-Y = 34.26 K-Z = 35 . 09 

GMT = 21.01 GML = 347.02 

1-- Center of Gravity ---/ Sounding % rull 

Name Weight ---X--- ---Y--- ---z--- -------- --------

Part BALLAS 
LOAD GRC 23637 . 5 113.60 0 .27 4.20 

Part JACKET 
LOAD GRO 4259.3 88.4 6 0 .03 9.06 

Part S45 
LOAD GRO 15625.0 95.17 0.00 6 . 95 
======== ======== ======= ======= ======= 
Total 43521.8 104.52 0.15 5.66 
Buoyancy 43521.7 104.60 0.17 3 . 16 

Ser501 



+++ C 0 M P A R T M E N T P R 0 P E R T I E S +++ 

Results Are Reported In Body System 

Process is DEFAULT: Units Are Degrees, Meters, and M-Tons Unless Specified 

Fill Specific /--- Ballast ---/ 1------ % Full --------/ Sounding 
Name Type Gravity Maximum Current Max. Min. Curr. --------

TlC CORRECT 0.8700 1474.3 0.0 0.00 0.00 0.00 0.000 

+++ D R A F T M A R K R E A D I N G S +++ 

Process is DEFAULT: Units Are Degrees, Meters, and M-Tons Unless Specified 

Name Draft Name Draft Name Draft Name Draft Name Draft Name Draft 

AFTPORT 8.43 AFTSTBD 8.73 FOREPORT 3.20 FORESTED 3.50 MEANPORT 5.81 MEANSTBD 6.11 

+++ R I G H T I N G ARM R E S U L T S +++ 

Process is DEFAULT: Units Are Degrees,. Meters, and M-Tons Unless Specified 

Moment Scaled By 43521.80, KG= 5.66, and Wind Speed 50. Knots 

Initial: Roll -0.4], Trim= 1.76 Deg. 

Arms About Axis Yawed 0.0 Deg From Vessel X 

1----- Condition -----/ 
Draft Roll Trim 

1-- Min. Height --/ 
W Tight NW Tight 

1--- Righting ---/ 1--- Heeling ---/ 
Arm Area Arm Area 

Area 
Ratio 

Net 
Arm 



Draft Roll Trim W Tight Nvl Tight Arm Area Arm Area Ratio 

Arm 

3.19 0.00 0.00 0.00 0.00 0.00 0 . 00 0.04 0.00 0.00 

0 . 045 
3.19 2 . 00 0.00 0.00 0.00 0.73 0 . 73 0 . 04 0 . 09 8 . 20 

0 . 687 
3 . 20 4.00 0 . 00 0.00 0 . 00 1. 4 6 2 . 92 0 . 04 0.18 16 . 37 

1.412 
3.19 6.00 0 . 00 0 . 00 0.00 2.2.8 6.56 0.04 0.27 24.56 

2.140 
3.05 8.00 0.09 0.00 0 .0 0 2.91 11.65 0.04 0.36 32.79 

2.862 
3.04 10.00 0 . 09 0 . 00 0 . 00 3.65 18 . 21 0 . 04 0 .4 4 41. 13 

3.607 
2.84 12.00 0.22 0.00 0 .00 4.35 26.21 0 . 04 0.53 49.54 

4.310 
2.64 14.00 0.34 0.00 0.00 4.99 35 . 55 0.04 0.61 57 . 85 

4.946 
2 . 36 16.00 0.52 0.00 0.00 5.51 46.05 0.04 0.70 65.90 

5.472 
2.03 18.00 0.73 0.00 0 . 00 5.92 57.49 0.04 0.78 73.49 

5.879 
1. 63 20.00 0.98 0.00 0.00 6.21 69 . 62 0.04 0 . 86 80.54 

6.172 
1.19 22.00 1. 26 0.00 0.00 6.41 82 . 25 0 . 04 0 . 95 86 . 97 

6.372 
0.73 24.00 1. 54 0.00 0.00 6.54 95.20 0.04 1. 03 92.42 

6.500 
0. 2 6 26.00 1. 84 0.00 0.00 6.62 108.36 0.04 1.12 96.93 

6.572 
-0.23 28.00 2.14 0.00 0.00 6. 64 121.62 0.04 1. 21 100.88 

6.597 
-0.73 30 . 00 2 . 44 0.00 0 . 00 6 . 62 134.88 0.04 1. 29 104.33 

6.578 
-1.23 32 . 00 2 . 75 0 . 00 0 . 00 6.57 148.07 0 . 04 1. 38 107 . 31 

6.527 
- 1.75 34 . 00 3.07 0 . 00 0 . 00 6 . 49 161 . 13 0 . 04 1. 47 109.83 

6.444 
-2.25 36 . 00 3.37 0 . 00 0.00 6.38 174.00 0 . 04 l. 55 111.93 

6 . 340 



-2.77 38.00 3.68 0.00 0.00 6.26 186.65 0.04 1. 64 113. 68 
6.213 

-3.27 40.00 3.99 0.00 0.00 6.11 199.01 0.04 1. 73 115.14 
6.070 

-3.72 42.00 4.25 0.00 0.00 5.97 211.10 0.04 1. 81 116.35 
5.927 

-4.32 44.00 4.61 0.00 0.00 5.77 222.84 0.04 1. 90 117.32 
5.730 

-4.70 46.00 4.83 0.00 0.00 5. 62 234.23 0.04 1. 98 118.09 
5.577 

-5.19 48.00 5.11 0.00 0.00 5.43 245.28 0.04 2.07 118.72 
5.386 

-5.68 50.00 5.39 0.00 0.00 5.22 255.93 0.04 2.15 119.19 
5.183 

-6.17 52.00 5.67 0.00 0.00 5.01 266.16 0.04 2.23 119.52 
4.968 

-6.66 54.00 5.94 0.00 0.00 4.78 275.95 0.04 2.30 119.72 
4.743 

-7.12 56.00 6.21 0.00 0 . 00 4.55 285.28 0.04 2.38 119.82 
4. 511 

-7.57 58.00 6. 46 0.00 0.00 4.31 294.14 0.04 2.45 119.82 
4.273 

-8.02 60.00 6.70 0.00 0.00 4.07 302.51 0.04 2.53 119.75 
4.030 

-8.47 62.00 6.94 0.00 0.00 3.82 310.39 0.03 2.59 119.62 
3.782 

-8.90 64.00 7.17 0.00 0.00 3.56 317.77 0.03 2.66 119.43 
3.528 

-8.98 66.00 7.17 0.00 0.00 3.35 324.67 0.03 2.72 119.24 
3.316 

-9.98 68.00 7.77 0.00 0.00 2.99 331.01 0.03 2.78 118. 99 
2.965 

-10.06 70.00 7.77 0.00 0.00 2.76 336.77 0.03 2.84 118. 67 
2.738 

-10.15 72.00 7.77 0.00 0.00 2.52 342.06 0.02 2.89 118.41 
2.500 

-10.64 74.00 8.04 0.00 0.00 2.23 346.82 0.02 2.94 118. 14 
2.210 

-10.92 76.00 8.16 0.00 0.00 1. 96 351.01 0.02 2.98 117. 87 
1. 940 



++ R I G H T I N G A R t1 R E S U L T S +++ 
=============================================== 

Process is DEFAULT : Units Are Degrees, Meters , and M-Tons Unless Specified 

Moment Scaled By 43521 . 80 , KG= 5 . 66 , and Wind Speed 50 . Knots 

I n itial : Roll -0 . 41 , Trim= 1 . 76 Deg. 

Arms About Axis Yawed 0 . 0 Deg From Vessel X 

1- ---- Cond ition -----/ 1-- Min. Height -- / 1--- Righting - - -/ 1--- Heeling - - - / Area 

Net 
Draft Roll Trim W Tight NW Tight Arm Area Arm Area Ratio 

P.rm 

-10 . 91 78 . 00 8.28 0.00 0.00 1. 72 354.68 0 . 02 3.02 117 . 62 

1 . 700 

+++ R I G H T I N G A R M R E S U L T S +++ 
=============================================== 

Process is DEFAULT: Units Are Degrees, Meters , and M- Tons Unless Specified 

Moment Scaled By 43521.80 , KG = 5 . 66 , and Wind Speed 100 . Knots 

Initial: Roll -0.41, Trim= 1.76 Deg . 

Arms About Axis Yawed 90.0 Deg From Vessel X 

/- - -- - Condition ---- - / 1-- Min . Height --/ /--- Righting ---/ 1--- Heeling ---/ Area 

Net 
Draft Roll Trim W Tight NW Tight Arm Area Arm Area Ratio 

Arm 

3.20 0 . 00 0.00 0 . 00 0 . 00 O. Ol 0 . 00 0 . 00 0 . 00 0.00 

0.008 
1.71 1. 00 0 . 00 0 . 00 0 . 00 5 . 57 2 . 79 0 . 00 0.00 1712 . 76 

5.567 
0 . 23 2 . 00 0 . 00 0 . 00 0 . 00 10 . 48 10 . 81 0.00 0 . 00 4814.14 

10 . 476 



-1.25 3.00 0.00 0.00 0.00 14.81 23.45 0.00 0.00 9999.00 
14.809 

-2.72 4.00 0.00 0.00 0.00 17.64 39.68 0.00 0.00 9999.00 
17.643 

-4.19 5.00 0.00 0.00 0.00 19.29 58.14 0.00 0.00 -9999.00 
19.294 

-5.66 6.00 0.00 0.00 0.00 20.33 77.96 0.00 0.00 -9999.00 
20 .332 

-7.13 7.00 0.00 0.00 0.00 21.00 98.62 0.00 -0.01 -9999.00 
21.004 

-8.60 8.00 0.00 0.00 0.00 21.45 119.85 0.00 -0.01 -9999.00 
21.456 

-10.06 9.00 0 .00 0.00 0.00 21.76 141.46 0.00 -0.01 -9999.00 
21.763 

-11.52 10.00 0.00 0.00 0.00 21.97 163.32 0.00 -0.01 -9999.00 
21.971 

-12.98 11.00 0.00 0.00 0.00 22.10 185.36 0.00 -0.02 -9999.00 
22.103 

-14.44 12.00 0.00 0.00 0.00 22.18 207.49 0.00 -0.02 -9999.00 
22.181 

-15.89 13.00 0.00 0.00 0.00 22.21 229.69 0.00 -0.02 -9999.00 
22.217 

-17.33 14.00 0.00 0.00 0.00 22.22 251.91 0.00 -0.02 -9999.00 
22 . 220 

-18.77 15.00 0.00 0.00 0.00 22.19 274.11 0.00 -0.02 -9999.00 
22.196 

-20.20 16.00 0.00 0.00 0.00 22.15 296.29 0.00 -0.03 -9999.00 
22.149 

-21.63 17.00 0.00 0.00 0.00 22.08 318.40 0.00 -0.03 -9999.00 
22.083 

-23.05 18.00 0.00 0.00 0.00 22.00 340.44 0.00 -0.03 -9999.00 
21.999 

-24.47 19.00 0.00 0.00 0.00 21.89 362.39 0.00 -0.03 -9999.00 
21.894 

-25.87 20.00 0.00 0.00 0.00 21.78 384.23 0.00 -0.03 -9999.00 
21.782 

-27.27 21.00 0.00 0.00 0.00 21.66 405.95 0.00 -0.03 -9999.00 
21.658 

-28.66 22.00 0.00 0.00 0.00 21.53 427.54 0.00 -0.03 -9999.00 
21.525 

-30.04 23.00 0.00 0.00 0.00 21.38 448.99 0.00 -0.02 -9999.00 
21.377 



-31.42 24 . 00 0.00 0.00 0 . 00 21.22 470.29 0.00 - 0 . 02 -9999.00 

21 . 218 
-32.78 25.00 0 . 00 0 . 00 0.00 21.06 491.43 0.00 -0.01 -9999.00 

21.052 
-34.13 26.00 0 . 00 0 . 00 0 . 00 20 . 88 512.40 0 . 01 -0.01 -9999.00 

20 . 878 
-35.47 27.00 0.00 0.00 0.00 20.70 533.20 0.01 0.00 -9999.00 

20.694 
-36.81 28.00 0.00 0.00 0.00 20.51 553 . 80 0.01 0.00 9999.00 

20 . 503 
- 36.13 29 . 00 0.00 0.00 0.00 20 . 31 574 . 21 0.01 0.01 9999.00 

20.304 
- 39.43 30.00 0.00 0 . 00 0 . 00 20.11 594.42 0 . 01 0.02 9999.00 

20 .0 96 
-40.73 31 . 00 0 . 00 0.00 0 . 00 19.89 614.42 0 . 01 0 . 03 9999.00 

19.882 
-42.01 32.00 0.00 0 . 00 0 . 00 19.67 634.21 0 . 01 0.05 9999.00 

19.660 
-43.29 33.00 0.00 0.00 0.00 19 .4 4 653 . 77 0 .02 0.06 9999.00 

19.430 
-44.54 34.00 0.00 0.00 0 . 00 19 . 21 673.09 0 . 02 0.08 8886.14 

19 . 194 
-45.79 35.00 0.00 0.00 0.00 18 . 97 692.18 0 . 02 0 . 09 7420 . 37 

18.951 
-47.02 36 . 00 0.00 0 .00 0.00 18 .72 711.03 0.02 0.11 6323.86 

18 . 701 
-48.23 37.00 0 . 00 0 . 00 0 . 00 18 . 47 729.62 0 . 02 0.13 5475.56 

18.446 
-49.44 38.00 0.00 0 .00 0 . 00 18.21 747.96 0 . 02 0.16 4804 . 41 

18.184 



+++ R I G H T I N G ARM R E S U L T S +++ 
=============================================== 

Process is DEFAULT: Units Are Degrees, Meters, and M-Tons Unless Specified 

Moment Scaled By 43521.80, KG= 5.66, and Wind Speed = 100. Knots 

Initial: Roll = -0.41, Trim = 1. 76 Deg. 

Arms About Axis Yawed 90.0 Deg From Vessel X 

1----- Condition -----/ 1-- Min. Height --/ 1--- Righting ---/ 1--- Heeling ---/ Area 
Net 

Draft Roll Trim W Tight NW Tight Arm Area Arm Area Ratio 
Arm 

-50.62 39.00 0.00 0.00 0.00 17.94 766.03 0.02 0.18 4261.64 
17.916 

-51.79 40.00 0.00 0.00 0.00 17.67 783.84 0.03 0.21 3814.77 
17.642 

-52.95 41.00 0.00 0.00 0.00 17.39 801.37 0.03 0.23 3441.36 
17.362 

-54.09 42.00 0.00 0.00 0.00 17.11 818.62 0.03 0.26 3125.40 
17.076 

-55.21 43.00 0.00 0.00 0.00 16.82 835.58 0.03 0.29 2855.16 
16.785 

-56.31 44.00 0.00 0.00 0.00 16.52 852.25 0.03 0.33 2621.89 
16.489 

-57.40 45.00 0.00 0.00 0.00 16.22 868.62 0.03 0.36 2418.88 
16.187 

-58.47 46.00 0.00 0.00 0.00 15.92 884.69 0.04 0.40 2236.15 
15.878 

-59.53 47.00 0.00 0.00 0.00 15.61 900.45 0.04 0.43 2071.66 
15.56<5 

-60.56 48.00 0.00 0.00 0.00 15.29 915.89 0.04 0.48 1926.91 
15.248 

-61.58 49.00 0.00 0.00 0.00 14.97 931.02 0.04 0.52 1798.77 
14.926 

-62.58 50.00 0.00 0.00 0.00 14.64 945.83 0.04 0.56 1684.72 
14.600 



Area Under Righting Arm = 1160.14 M*Deg Passes 
Static Heel w/o Wind = 1.76 Deg Passes 

Static Heel Due to Wind = 1. 76 Deg Passes 

Range = 69.00 Deg Passes 

2nd - 1st Intercepts = 69.00 Deg Passes 

Dfld Angle - 1st Interc. = 69.00 Deg Passes 

Angle @ Max Right Arm = 14.00 Deg Fails 

Downflood Angle = 70.76 Deg Passes 

+++ B U 0 Y A N C Y AN D W E I G H T F 0 R s 4 5 +++ 
============================================================= 

Process is DEFAULT: Units Are Degrees, Meters, and M-T o ns Unless Speci fi e d 

Results Are Reported In Body System 

Draft 3.19 Roll Angle = -0.41 Pitch Angle 1. 76 

Wet Radii Of Gyration About CG 

K-X = 8.61 K-Y = 34.26 K-Z = 35.09 

GMT = 21.02 GML = 347.28 

/-- Center of GEavity ---/ Sounding % Full 

Name Weight ---X--- ---Y--- ---z---

Par t BALLAS 
LOAD GRO 23637.5 113. 60 0.27 4.20 

Part JACKET 
LOAD GRO 4259.3 88.46 0.03 9.06 

Part S45 
LOAD GRO 15625.0 95.17 0.00 6.95 

======== ======== ======= ======= ======= 
Total 43521.8 104.52 0.15 5.66 

Buoyancy 43521.9 104.60 0.17 3.16 



S T A B I L I T Y S U M M A R Y +++ 
========================================= 

The Followin~ Intact Condition 

Draft = 3.19 M 
Roll = -0.41 De91 
Pitch = 1.76 De91 
VCG = 5.66 M 
Axis Angle = 90.00 De91 
Wind Vel = 100.00 Knots 

Fails Some of The Stability Requirements: 
========================================= 

Area Ratio >= 1. 40 
R.ll.. / HJI. Ratio >= 0.0 0 
Dfld He i ght @ Equilibrium >= 0 .00 M 
GM >= 0. 1 5 M 
Arm Area @ Max Right. Arm >= 4. 5 8 M*Deg 
Arm Area @ Dfld >= 0.00 M*Deg 
Arm Area @ 40 Degrees >= 5.16 M*Deg 
Area Qnder Righting Arm >= 0.00 M*Deg 
Static Heel w/o Wind <= 90.00 Deg 
Static Heel Due to Wind <= 90.00 Deg 
Range (Second Intercept) >= 0.00 Deg 
2nd - 1st Intercepts >= 0.00 Deg 
Dfld Angle - 1st Interc. >= 0.00 Deg 
Angle @ Max Righting Arm >= 15.00 Deg 
Downflood An~le >= 0.00 Deg 

With The Stability Results: 
=========================== 

Area Ratio = 730.93 Passes 
RA/HA Ratio = 2221.84 Passes 
Dfld Height @ Equilibrium = 0.00 M Passes 
GM = 21.02 M Passes 
Arm Area @ Max Right Arm = 251.68 M*Deg Passes 
Arm Area @ Dfld = 1160.17 M*Deg Passes 
Arm Area @ 40 Degrees = 783.66 M*Deg Passes 



Area Under Righting Arm = 1160.14 M*Deg Passes 

Static Heel w/o Wind = 1.76 Deg Passes 

Static Heel Due to Wind = 1. 76 Deg Passes 

Range· = 69.00 Deg Passes 

2nd - 1st Intercepts = 69.00 Deg Passes 

Dfld Angle - 1st Interc. = 69.00 Deg Passes 

Angle @ Max Right Arm = 14.00 Deg Fails 

Downflood Angle = 70.76 Deg Passes 

+++ B U 0 Y A N C Y AN D W E I G H T F 0 R s 4 5 +++ 

============================================================= 

Process is DEFAULT: Units Are Degrees, Meters, and M-Tons Unless Specified 

Results: Are Reported In Body System 

Draft 3.19 Roll Angle = -0.41 Pitch Angle l. 76 

Wet Radii Of Gyration About CG 

K-X = 8.61 K-Y = 34.26 K-Z = 35.09 

GMT = 21.02 GML = 347.28 

1-- Center of Gravity ---/ Sounding % Full 

Name Weight ---X--- ---Y--- ---z---

Part BALLAS 

LOAD GRO 23637.5 113.60 0.27 4.20 
Part JACKET 

LOAD GRO 4259.3 88.46 0.03 9.06 
Part S45 

LOAD GRO 15625.0 95.17 0.00 6.95 

======== ======== ======= ======= ======= 
Total 43521.8 104.52 0.15 5.66 

Buoyancy 43521.9 104.60 0 . 17 3.16 



Stabilitas pada saat t=90 second 

1 Licensee - Minimal MOSES Rev 7.00.044 Page 
*************************************************************************************************************** 

* 
* 
* 
* 

JACKET LAUNCHING STABILI TY ANALYIS 
FINAL, PROJECT DFA 

*** MOSES *** 
18 Janl!lary , 2009 

******* ******************************************************************************************************** 

+++ B U 0 Y A N C Y A N D W E I G H T F 0 R s 4 5 +++ 
============================================================= 

Process is DEFAULT: Units Are Degrees, Meters, and M-Tons Unless Specified 

Results Are Reported In Body System 

Draft 1. 06 Roll Angle = -0.43 Pitch Angle 3 . 19 

Wet Radii Of Gyration About CG 

K-X = 8.56 K-Y = 38.49 K-Z = 39.24 

GMT = 19.97 GML = 283.96 

1-- CenteE of Gravity ---/ Sounding % Full 

Name Weight ---X--- ---Y--- ---z--- -------- --------

---------------- Part BALLAS 
LOAD GRO 2363:7.5 113. 60 0.27 4.20 
----------------- Part JACKET ------------
LOAD GRO 4259.3 168.00 0.04 3.50 

Part S45 
LOAD GRO 15625.0 95.17 0.00 6.95 
======== ======== ======= ======= ======= 
Total 43521.8 112.31 0.15 5.12 
Buoyancy 43521.8 112.40 0.16 3.50 

+++ C 0 M P A R T M E N T P R 0 P E R T I E S +++ 
=================================================== 

Results Are Reported In Body System 

* 
* 
* 
* 



Process is DEFAULT: Units Are Degrees, Meters, and M-Tons Unless Specified 

Name 

TlC 

Fill 
Type 

CORRECT 

Specific /--- Ballast ---/ 1------ % Full --------/ Sounding 
Gravity Maximum Current Max. Min. Curr. --------

0.8700 1474.3 0.0 0.00 0.00 0.00 0.000 

+++ D R A F T MARK R E A D I N G S +++ 

Process is DEFAULT: Units Are Degrees, Meters, and M-Tons Unless Specified 

Name Draft Name Draft Name Draft Name Draft Name Draft Name Draft 

AFTPORT 10.67 AFTSTBD 10.99 FOREPORT 1.19 FORESTED 1.50 MEANPORT 5.92 MEANSTBD 6.24 

+++ R I G H T I N G ARM R E S U L T S +++ 

Process is DEFAULT: Units Are Degrees, Meters, and M-Tons Unless Specified 

Moment Scaled By 43521.80, KG= 5.12, and Wind Speed 50. Knots 

Initial: Roll - 0.43, Trim= 3.19 Deg. 

Arms About Axis Yawed 0.0 Deg From Vessel X 

1----- Condition -----/ /-- Min. Height --/ 1--- Righting ---/ !--- Heeling ---/ Area Net 
Draft Roll '.Frim W Tight NW Tight Arm Area Arm Area Ratio Arm 

1. 06 0.00 0.00 0.00 0.00 0.00 0.00 0.05 0.00 0.00 -0.046 
1. 06 2.00 0.00 0.00 0.00 0.70 0.70 0.05 0.09 7.56 0.653 
1.06 4.00 o.oo 0.00 0.00 1. 40 2.80 0.05 0.18 15.14 1.353 
1. 06 6.00 0.00 0.00 0.00 2.11 ~.31 0.05 0.28 22.80 2.064 
0.90 8.00 0.11 0.00 0.00 2.79 11.21 0.05 0.38 29.86 2.739 
0.90 1CLOO 0.11 0.00 0.00 3. 46 17.46 0.05 0.48 36.35 3.406 
0.49 12.00 0.38 0.00 0.00 3.98 24.89 0.05 0.58 42.56 3.926 



0.17 14 . 00 0 . 60 0.00 0.00 4. 44 33.31 0.05 0 . 69 48 . 29 4 . 389 

-0.23 16 . 00 0.86 0.00 0.00 4.82 42 . 57 0.05 0.79 53.56 4.766 

-0.69 18.00 1.17 0.00 0 . 00 5.11 52.50 0.05 0.90 58.33 5.060 

-1.20 20.00 1. 51 0.00 0.00 5.33 62 . 95 0 . 05 1. 01 62.58 5 . 280 

-1.76 22.00 1. 88 0.00 0.00 5.49 73.77 0.05 1.11 66 . 32 5.434 

-2 . 36 24 . 00 2.28 0 . 00 0.00 5.59 84 .84 0.06 1. 22 69.49 5.531 

- 2 . 98 26 . 00 2 . 69 0.00 0.00 5.64 96.07 0.06 1. 33 72.11 5.586 

-3 . 61 28 . 00 3 . 11 0 . 00 0.00 5 . 66 107. 37 0.06 1. 44 74 . 33 5 . 603 

-4.26 30 . 00 3 . 54 0 . 00 0.00 5.64 118.68 0.06 1. 56 76.17 5.585 

-4 . 93 32.00 3.99 0 . 00 0 . 00 5 . 59 129.91 0.06 1. 67 77 . 68 5.536 

-5.60 34.00 4.43 0 . 00 0.00 5.53 141.03 0 . 06 1. 79 78 . 90 5. 472 

-6.26 36.00 4.86 0.00 0.00 5 . 45 152 . 02 0.06 1. 90 79.87 5.396 

-6.91 38.00 5 . 29 0.00 0.00 5.37 162.84 0 . 06 2.02 80.63 5.308 

-7.57 40.00 5. 72 0.00 0.00 5.26 173.46 0.06 2.14 81.08 5.194 

-8.24 42.00 6.16 0.00 0.00 5.13 183.85 0.06 2.26 81.26 5. 072 

-8.92 44.00 6.60 0.00 0.00 5.00 193.98 0.06 2.39 81.33 4.935 

-9.29 46.00 6.84 0.00 0.00 4.93 203.90 0.06 2.51 81.36 4.868 

-9.91 48.00 7.26 0.00 0.00 4.77 213.60 0 . 06 2. 63 81.36 4.708 

-10.47 50.00 7. 62 0.00 0.00 4.62 222.99 0.06 2.74 81.30 4.566 

-11.07 52.00 8.01 0.00 0.00 4.47 232.09 0.06 2.86 81.21 4.412 

-11.69 54.00 8.41 0.00 0.00 4.28 240.84 0.06 2. 97 81.07 4.225 

-12.26 56.00 8.79 0.00 0.00 4.09 249.20 0.05 3.08 80.96 4.035 

-12.81 58.00 9 . 15 0.00 0.00 3.90 257.19 0.05 3 . 18 80.89 3.849 

-13.36 60.00 9.50 0.00 0.00 . 3. 71 . 264.80 0.05 3.28 80.79 3.662 

-13.90 62.00 9.85 0.00 0.00 3.51 272.02 0.05 3.37 80.66 3.463 

-14.77 64.00 10.42 0.00 0.00 3.22 278.75 0.04 3.46 80.48 3.180 

- 1 4.79 66.00 10.42 0.00 0.00 3.11 285 . 09 0.04 3.55 80.30 3 . 071 

-15.75 68.00 11.06 0.00 0.00 2.80 291.00 0.04 3.63 80.13 2 . 763 

-15 . 78 70.00 11.06 0.00 0.00 2. 67 296.48 0.04 3.71 79.94 2.633 

-16.06 72.00 11.23 0.00 0.00 2.48 301. 62 0.03 3.78 79.82 2.444 

-13.80 74.00 8.95 0.00 0.00 2.83 306.93 0.03 3.84 79.93 2.804 

-14.81 76 . 00 9.42 0.00 0.00 2.50 312.27 0.03 3.89 80.23 2.479 

+++ R I G H T I N G ARM R E S U L T S +++ 

=============================================== 

Process is DEFAULT: Units Are Degrees, Meters, and M-Tons Unless Specified 

Moment Scaled By 43521.80 , KG= 5 . 12, and Wind Speed = so. Knot s 

In i tial : Roll= - 0.43 , Trim = 3 . 19 Deg. 



Arms About Axis Yawed 0.0 IDeg From Vessel X 

1----- Conditrion -----/ 1-- Min. Height --/ 1--- Righting ---/ 1--- Heeling ---/ Area Net 
Draft Roll Trim W Tight NW Tight Arm Area Arm Area Ratio Arm 

-15.27 78.00 9.70 0.00 0.00 2.23 317.00 0.02 3.94 80.47 2.207 

+++ R I G H T I N G ARM R E S U L T S +++ 
=============================================== 

Process is DEFAULT: Units Are Degrees, Meters, and M-Tons Unless Specified 

Moment Scaled By 43521.80, KG = 5.12, and Wind Speed = so. Knots 

Initial: Roll = -0.43, Trim= 3.19 Deg. 

Arms About Axis ~awed 0.0 Deg From Vessel X 

1----- Conditrion -----/ 1-- Min. Height --/ 1--- Righting ---/ 1--- Heeling ---/ Area Net 
Draft Roll Trim W Tight NW Tight Arm Area Arm Area Ratio Arm 

1. 06 0.00 0.00 0.00 0.00 0.00 0.00 0.05 0.00 0.00 -0.046 
1. 06 1. 00 0.00 0.00 0.00 0.35 0 . :1.7 0.05 0.05 3.78 0.303 
1. 06 2.00 0.00 0.00 0.00 0.70 0. 7 0 0.05 0.09 7.56 0.652 
1. 06 3.00 0.00 0.00 0.00 1. OS 1. 57 0.05 0.14 11.34 1. 003 
1. 06 4.00 0.00 0.00 0.00 1. 40 2.80 0.05 0.18 15.14 1.353 
1.06 5.00 0.00 0.00 0.00 1. 75 4.37 0.05 0.23 18.95 1.707 
1. 06 6.00 0.00 0.00 0.00 2.11 6.30 0.05 0.28 22.79 2.064 
1. 07 7.00 0.00 0.00 0.00 2.47 8.59 0.05 0.32 26.65 2.420 
0.90 8.00 0.11 0.00 0.00 2. 79 11.22 0.05 0.37 30.20 2.740 
0.91 9.00 0.11 0.00 0.00 3.13 14. ]1 8 0.05 0.42 33.43 3.078 
0.91 10.00 0.11 0.00 0.00 3.46 17.48 0.05 0 . 48 36.67 3.407 
0.63 11.00 0.29 0.00 0.00 3.71 21.06 0.05 0.53 39.82 3.661 
0.63 12.00 0.29 0.00 0.00 4.01 24.93 0.05 0.58 42.89 3.963 
0.34 13.00 0.48 0.00 0.00 4.22 29.05 0.05 0.63 45.85 4.171 
0.34 14.00 0.48 0.00 0.00 4.50 33.41 0.05 0.69 48.72 4.446 

- 0.02 15.00 0.73 0.00 0.00 4.64 37.98 0.05 0.74 51.47 4.589 
-0.02 16.00 0. 7·3 0.00 0.00 4.89 42.74 0.05 0.79 54.10 4.840 
-0.45 17.00 1. 01 0.00 0.00 4.98 47.68 0.05 0.84 56.60 4.925 
-0.68 18.00 1.17 0.00 0.00 5.11 52.72 0.05 0.90 58.91 5.061 
-0.93 19 . .1)0 1. 33 0.00 0.00 5.24 57.90 0.05 0.95 61.09 5.183 



-1.19 20.00 1. 50 0.00 0.00 5.34 63.18 0.05 1. 00 63.14 5.283 

-1.46 21.00 1. 68 0.00 0.00 5.42 68.56 0.05 1. 05 65.06 5.369 

-1.74 22.00 1. 87 0 . 00 0.00 5.49 74.02 0.05 1.11 66.86 5.441 

-2.03 23.00 2.06 0.00 0.00 5.55 79.54 0.05 1.16 68.50 5 . 498 

-2.33 24.00 2.26 0.00 0.00 5.60 85.12 0.06 1. 22 69.98 5.544 

-2.63 25.00 2.46 0.00 0.00 5.63 90.74 0.06 1. 27 71.35 5.579 

-2.94 26.00 2.66 0.00 0.00 5 . 66 96 . 38 0 . 06 1. 33 72.61 5.602 

-3.25 27.00 2.87 0 . 00 0.00 5.67 102.05 0.06 1. 38 73.77 5 . 615 

-3.56 28.00 3.08 0.00 0 . 00 5.68 107.72 0 . 06 1. 44 74.84 5 . 622 

-3.90 29.00 3.30 0.00 0 . 00 5.67 113.40 0.06 1. 50 75 . 81 5. 613 

-3.90 30.00 3.30 0.00 0.00 5.79 119.12 0.06 1. 55 76.76 5.732 

-4.62 31.00 3.78 0.00 0 . 00 5.61 124.82 0.06 1. 61 77.61 5.554 

-4.62 32.00 3.78 0.00 0.00 5.71 130. 4 9 0.06 1. 67 78.36 5.658 

-5.27 33.00 4.21 0.00 0.00 5.56 136. 13 0.06 1.72 79.04 5.505 

-5.27 34.00 4.21 0.00 0.00 5.65 141.73 0.06 1. 78 79.65 5.596 

-5.94 35.00 4.66 0.00 0.00 5.49 147.31 0.06 1. 84 80.20 5.431 

-5.95 36.00 4.66 0.00 0.00 5.57 152.83 0.06 1. 89 80.68 5. 511 

-6.60 37.00 5.09 0.00 0.00 5.41 158.32 0.06 1. 95 81.11 5.348 

-6.61 38.00 5.09 0 . 00 0.00 5.47 163.76 0.06 2.01 81.49 5.414 

+++ R I G H T I N G ARM R E S U L T S +++ 
=============================================== 

Process is DEFAULT: Units Are Degrees, Meters, and M-Tons Unless Specified 

. 
Moment Scaled By 43521.80, KG= 5.12, and Wind Speed = 50. Knots 

Initial: Roll = -0.43, Trim= 3.19 Deg. 

Arms About Axis Yawed 0.0 Deg From Vessel X 

/----- Condition -----/ 1-- Min. Height --/ 1--- Righting ---/ /--- Heeling ---/ Area Net 

Draft Roll Trim W Tight NW Tight Arm Area Arm Area Ratio Arm 

-7.26 39.00 5.52 0.00 0.00 5.31 169.15 0.06 2.07 81.76 5.244 

-7.26 40.00 5.52 0.00 0.00 5.36 174.48 0.06 2.13 81.91 5.300 

-7.93 41.00 5.96 0.00 0.00 5.19 179.76 0.06 2.19 82.03 5.127 

-7.93 42.00 5.96 0.00 0.00 5.23 1 84.97 0.06 2.25 82.12 5 . 173 

-8.61 43.00 6.40 0.00 0.00 5.06 190. 11 0.06 2.31 82.18 4.996 

-8.62 44 . 00 6.40 0.00 0 . 00 5.09 195.1:9 0.06 2. 37 82.21 5.030 

-9.26 45 . 00 6.83 0.00 0 . 00 4.92 200.]9 0.06 2 . 43 82.21 4.854 

-9.27 46.00 6.83 0 . 00 0 . 00 4.94 205. ]1 0 . 06 2.50 82.20 4. 876 

-9.27 47.00 6.83 0.00 0.00 4.95 210.06 0.06 2.55 82.23 4.894 



-9.93 48.00 
-9.93 49.00 

-10.48 50.00 
-10.49 51.00 
-11.09 52.00 
-11.10 53.00 
-11.72 54.00 
-11.72 55.00 
-12.28 56.00 
-12.29 57.00 
-12.83 58.00 
-12.85 59.00 
-13.39 60.00 
-13.40 61.00 
-13.94 62.00 
- 13.95 63.00 
-14.46 64.00 
-14.47 65.00 
-15.21 66.00 
-15.23 67.00 
-15.24 68.00 
-15.41 69.00 

7.27 0.00 0.00 4.76 214.92 
7.27 0.00 0.00 4.77 219.68 
7. 64 0.00 0.00 4.62 224.38 
7. 64 0.00 0..00 4. 62 229.00 
8.03 0.0(} 0.00 4.46 233.54 
8.03 0.00 0.00 4.45 238.00 
8.43 0.00 ().00 4.28 242.37 
8.43 0.00 0.00 4.26 246.63 
8.80 0.00 0.00 4.08 250.80 
8.80 0.00 0.00 4.06 254.87 
9.16 0.00 0.00 3.89 258.84 
9.16 0.00 0.00 3.86 262.72 
9.52 0.00 0.00 3.70 266.50 
9.52 0.00 0.00 3.66 270.19 
9.87 0.00 0.00 3.50 273.77 
9.87 0.00 0.00 3.45 277.25 

10.21 0.00 0.00 3.29 280.62 
10.21 0.00 0.00 3.24 283.89 
10.71 0.00 0.00 3.03 287.02 
10.71 0.00 0.00 2.97 290.01 
10.71 0.00 0.00 2.90 292.95 
10.81 0.00 0.00 2.81 295.80 

+++ S T A B I L I T Y S U M M A ~ Y +++ 
========================================= 

The Following Intact Conditiom 
============================== 
Draft = 1.06 M 
Roll = -0 . 43 Deg 
Pitch = 3.19 Deg 
VCG = 5.12 M 
Axis Angle = 0.00 Deg 
Wind Vel = 50.00 Knots 

Passes All of The Stability Requirements: 

Area Ratio 
RA/HA Ratio 

>= 
>= 

1. 40 
0.00 

0.06 2.61 82.23 4.704 
0.06 2. 67 82.21 4.713 
0.06 2.73 82.18 4.562 
0.06 2.79 82.14 4.565 
0.06 2.84 82.10 4.406 
0.06 2.90 82.04 4.398 
0.06 2.96 81.96 4.219 
0.05 3.01 81.87 4.201 
0.05 3.07 81.82 4.031 
0.05 3.12 81.79 4.006 
0.05 3.17 81.75 3.844 
0.05 3.22 81.70 3.813 
0.05 3.26 81.65 3.655 
0.05 3.31 81.59 3.617 
0.05 3.36 81.53 3.456 
0.04 3.40 81.46 3.409 
0.04 3.45 81.38 3.248 
0.04 3.49 81.30 3.195 
0.04 3. 53· 81.21 2.983 
0.04 3.58 81.10 2.925 
0.04 3.62 81.01 2.863 
0.04 3.65 80.94 2.767 



Dfld Height @ Equilibrium >= 
GM >= 
Arm Area @ Max Right. Arm >= 
Arm Area @ Dfld >= 
Arm Area @ 40 Degrees >= 
Area Under Righting Arm >= 
Static Heel w/o Wind <= 
Static Heel Due to Wind <= 
Range (Second Intercept) >= 
2nd - 1st Intercepts >= 
Dfld Angle - 1st Interc. >= 
Angle @ Max Righting Arm >= 
Downflood Angle >= 

With The Stability Results: 
=========================== 

Area Ratio 
RA/HA Ratio 
Dfld Height @ Equilibrium 
GM 
Arm Area @ Max Right Arm 
Arm Area @ Dfld 
Arm Area @ 40 Degrees 
Area Under Righting Arm 
Static Heel w/o Wind 
Static Heel Due to Wind 
Range 
2nd - 1st Intercepts 
Dfld Angle - 1st Interc. 
~~gle @ Max Right Arm 
Downflood An<gle 

0.00 M 
0.15 M 
4.58 M*Deg 
0 . 00 M*Deg 
5.16 M*Deg 
0.00 M*Deg 

90.00 Deg 
90.00 Deg 

0.00 Deg 
0.00 Deg 
0 . 00 Deg 

15.00 Deg 
0.00 Deg 

80.95 
103.89 

0.00 M 
19.97 M 

119.07 M*Deg 
295.77 M*Deg 
174.43 M*Deg 
295.77 M*Deg 
-0.43 Deg 
-0.30 Deg 
69.00 Deg 
68.87 Deg 
68.87 Deg 
30.00 Deg 
68.57 Deg 

Passes 
Passes 

Passes 
Passes 
Passes 
Passes 
Passes 
Passes 

Passes 
Passes 
Passes 
Passes 
Passes 
Passes 
Passes 
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