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1. UvOD

1.1. Opis istrazivackog broda

Istrazivacki brod je plovni objekt izgraden ili preureden za oceanografska, meteroloska ili neka
druga znanstvena istrazivanja. Istrazivacki brodovi se grade prema potrebama istrazivanja tako
da mogu imati razlicite oblike, tehnologije i opremu. Obi¢no raspolazu opremom za odredivanje
polozaja, dubinomjerom, magnetometrom, krmenom sohom, hidrografskim vitlom, dizalicom,

laboratorijima, prostorijama za smjestaj istrazivaca i dr.

1.2. Podjela istrazivackih brodova

Istrazivacki brodovi mogu biti: oceanografski brodovi, hidrografski brodovi, ribarski istrazivacki

brodovi, meteroloski brodovi te polarni istrazivacki brodovi.

Oceanografski brodovi namjenjeni su za proucavanje fizikalnih, kemijskih, bioloskih i geoloskih
svojstava oceana. Opremljeni su laboratorijima za analizu uzoraka vode, sedimenta i zraka te

Cesto imaju i uredaje za uzimanje uzoraka s morskog dna, poput rovera i podvodnih dronova.

Hidrografski brodovi su specijalizirani za kartiranje morskog dna i obalnih podru¢ja kako bi se
osigurala sigurna plovidba kao i istrazivanje karakteristika morskog dna radi eksploatacije nafte i
plina. Takoder provode seizmicka istrazivanja morskog dna, a za rad im je potrebna oprema
poput: sonara, multibeam echosoundera i LIDAR za prikupljanje podataka o dubinama i

strukturama podmorja.

Ribolovni istrazivacki brodovi su fokusirani na proucavanje ribljih populacija i ekosustava.

Opremljeni su mrezama, tralima i akusti¢nim uredajima za pracenje 1 uzorkovanje ribe.

Meteroloski brodovi su namjenjeni prikupljanju podataka o vremenskim uvjetima na moru.
Oprema potrebna za rad ukljucuje: instrumente za mjerenje atmosferskih uvjeta, kao Sto su

barometri, anemometri i radiometri.

Polarni istrazivacki brodovi su namjenjeni za istrazivanje polarnih regija, posebno Arktika i

Antarktika. Opremljeni su za rad u ekstremnim uvjetima, Cesto sa sposobnos¢u probijanja leda.



Prema specifi¢nosti namjene istrazivacki brodovi se takoder mogu podjeliti na brodove u svrhu
znanstvenog istrazivanja koji prikupljaju podatke o oceanima, atmosferi, klimatskim
promjenama, biologiji mora kao i drugim prirodnim znanostima, brodove u svrhu kartiranja i
navigacije koji sluze za izradu detaljnih karta morskog dna, obalnih linija i pomorskih puteva,
brodove za ekoloski monitoring koji prate stanje morskih ekosustava i utjecaja ljudskih

aktivnosti na iste te na brodove za istrazivanje resursa kao S$to su riba, nafta i plin.

1.3. Strukturalna konfiguracija istrazivac¢kih brodova

Trup istrazivackih brodova Cesto je jaci i stabilniji od komercijalnih brodova zbog potrebe za
radom u teskim uvjetima. Polarni istrazivacki brodovi poput broda koji ¢e se analizirati u ovome
radu imaju ojacani trup za probijanje leda. Kao $to je i prethodno navedeno uz prostorije
namjenjene za smjestaj znanstvenika i posade potrebno je odrediti i pozicije prostora koje ¢e
zauzimati laboratoriji koji mogu biti ugradeni ili mobilni kao $to je prikazano na Slici 1. Prostori
za smjestaj znanstvenika i posade ukljucuje kabine, kuhinju, blagavaonicu i rekreativne prostore,
napravljeni su za udobnost tijekom dugih boravaka na moru. Potrebna oprema na takvome brodu
ukljucuje navigacijsku i komunikacijsku opremu poput naprednih sustava za precizno
pozicioniranje i sustava za komunikaciju s obalnim stanicama i drugim brodovima takoder je
potrebna i oprema za uzorkovanje i istraZivanje kao $to su sonde za uzimanje uzoraka vode,
sedimenta i zraka, ROV (Remote Operated Vehicle) i AUV (Autonomous Underwater Vehicle)
za podvodna istrazivanja te sonari i echosounderi za kartiranje (prikupljanje znacéajki reljefa)

morskog dna.

iE"

Slika 1. Primjer rasporeda prostora trupa istrazivackog broda [3]



2. PRAVILA I PROPISI KLASIFIKACIJSKOG DRUSTVA

Det Norske Veritas (DNV) jedno je od vodecih svjetskih klasifikacijskih drustva koje pruza

standarde i smjernice za projektiranje i izgradnju brodova i pomorskih struktura.

Dimenzioniranje glavnog rebra broda kriti¢an je element projektiranja koji osigurava strukturalni
integritet broda. Za osiguranje pouzdanosti i sukladnosti s medunarodnim pomorskim

standardima potrebno je primjeniti opce i specificne zahtjeve DNV -a.

DNV je neovisni pruzatelj usluga osiguranja i upravljanja rizicima, koji djeluje u vise od 100
zemalja s ciljem oCuvanja zivota, imovine i okoliSa. Kao pouzdan glas mnogih najuspjesnijih
organizacija na svijetu, koriste Siroko iskustvo i duboko stru¢no znanje kako bi unaprijedili

sigurnost i odrzivu izvedbu, postavili industrijske standarde te inspirirali i osmislili rjeSenja.

2.1. Op¢i zahtjevi DNV-a za dimenzioniranje glavnog rebra

Pri izradi broda potrebno je Kkoristiti certificirane materijale koji zadovoljavaju DNV standarde
za Celik 1 druge materijale. Pri dimenzioniranju elemenata potrebno je uzeti u obzir geometriju
broda, uklju¢uju¢i oblik trupa 1 raspored drugih strukturnih elemenata te specifikaciju
minimalnih dimenzija za glavno rebro ukljucuju¢i debljinu, visinu 1 Sirinu. Potrebno je provesti
analizu razlic¢itih  vrsta opterecenja koja ukljucuju staticka, dinamicka i valna udarna
opterecenja. Analiza se provodi koriste¢i metode kao Sto je metoda kona¢nih elementa (FEA) za
modeliranje i simulaciju opterecenja. Nuzno je provesti proratun minimalne ¢vrstoc¢e potrebne
za glavno rebro kako bi izdrzalo predvidena optereéenja kao i uvesti sigurnosne faktore prema

DNV-ovim smjernicama kako bi se osigurala dugotrajnost i otpornost na zamor materijala.



2.2. Specifi¢ni zahtjevi DNV-a za dimenzioniranje glavnog rebra

Primjena zahtjeva za dimenzioniranje glavnog rebra moze se prikazati kroz izbor materijala,
proracun dimenzija, strukturnu analizu, implementaciju i inspekciju te dokumentaciju. Pri izboru
materijala bitno je odrediti ¢elik visoke ¢vrstoce prema DNV standardima, npr. ¢elik s oznakom
DNV GL Grade A. Na temelju opterec¢enja i razmaka izmedu rebara proracunava se minimalna
debljina i druge dimenzije rebra. Provodenjem simulacije analize kona¢nih elemenata kako bi se
analizirala Cvrsto¢a strukture na predvidena optereenja i identificirale potencijalne kriticne
tocke. Izrada i montaza strukturnih elemenata glavnog rebra i trupa opcenito se provodi prema
projektu te se sukladno provode inspekcije zavarivanja. Potrebno je provoditi redovitu inspekciju
nakon ugradnje kako bi se osigurala dugotrajnost i otkrili potencijalni problemi tijekom vijeka
trajanja broda. Kompletna dokumentacija, koja ukljuuje proracune, crteze, specifikacije
materijala 1 izvjes¢a o inspekciji, Se priprema za reviziju od strane DNV-a radi dobivanja
certifikata klase. Primjenom ovih koraka i pridrzavanjem smjernica klasifikacijskog drustva
osigurava se da glavno rebro broda zadovoljava sve potrebne standarde za sigurnost i

pouzdanost.

2.3. Posebni zahtjevi za plovidbu u podruéju leda

Klasifikacijska drustva, kao Sto su DNV GL, ABS, ili Lloyd's Register, pruzaju razlicite
kategorije klase plovidbe u ledenom podruc¢ju koje pokazuju razinu pojacanja za led (Tablica 2).
Pravila za klasifikaciju plovidbe u ledenim podruc¢jima obuhvacaju zahtjeve za: ¢vrstocu trupa
broda, propulziju broda te raznu opremu na brodu. Dodatna ,,JCE* klasa se odnosi na plovila
koja tijekom sluzbd mogu ploviti morima djelomi¢no ili potpuno zaledenom povrSinom,
uobicajeno su to sjeverna Balticka podrucja u zimi ili podrucja sa sliénim uvjetima. Razliite

klase odredene su razlikom debljine leda koji se susrece u plovidbi, Tablica 1.



Tablica 1. Klase za podrucja plovidbe vodom prekrivenom ledom

Ice class ho [m] | h[m]

Ice(1A*F) and Ice(1A%*) 1.0 0.35

Ice(1A) 08 | 0.30
Ice(1B) 06 | 0.25
Ice(1C) 04 | 022

Tablica 2. Definicija klasa za podrucja plovidbe vodom prekrivenom ledom

Klasa

Kvalifikacija

Namjena broda

Ekvivalentna Finsko-
Svedska klasa led

Ice

1A*F

Brodovi s velikom snagom za op¢u plovidbu u
teSkom ledu Baltika.

Obi¢no sposobni ploviti u teSkim uvjetima leda
bez pomoci ledolomaca.

1A*

Brodovi namijenjeni plovidbi u vodi s ledom.
Jednogodisnji led debljine do 1.0 m.

Obi¢no sposobni ploviti u teskim uvjetima leda
bez pomoci ledolomaca..

1A Super

1A

Brodovi namijenjeni plovidbi u vodi s ledom.
Jednogodisnji led debljine do 0.8 m.

Sposobni ploviti u teskim uvjetima leda uz
pomo¢ ledolomaca kada je to potrebno.

1A

1B

Brodovi namijenjeni plovidbi u vodi s ledom.
Jednogodisnji led debljine do 0.6 m.

Sposobni ploviti u umjerenim uvjetima leda uz
pomo¢ ledolomaca kada je to potrebno.

1B

1C

Brodovi namijenjeni plovidbi u vodi s ledom.
Jednogodisnji led debljine do 0.4 m.

Sposobni ploviti u blagim uvjetima leda uz

pomoc¢ ledolomaca kada je to potrebno.

1C




Granice pojacanja zbog pojave leda u plovidbi su odredene gornjom ledenom vodenom linijom
(UIWL) 1 donjom ledenom vodenom linijom (LIWL) koje ozna€uju gazove pri tim ekstremnim

uvjetima, Slika 2.
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Slika 2. Prikaz podrucja ledenog pojasa

Posebni zahtjevi koji su odredeni ,,Ice” klasom obuhvacaju materijale tako da postavljaju zahtjev
da koristeni materijal mora biti otporan na krhkost i degradaciju na niskim temperaturama. Celik
i druge legure se moraju testirati i certificirati za upotrebu u hladnoj klimi. Plovila i strukture
moraju biti dizajnirani da izdrze nakupljanje leda, koji moze povecati tezinu 1 optere¢enje na
strukturu, te utjecati na stabilnost i sigurnost. Oprema i infrastruktura trebaju imati sustave za
grijanje i izolaciju kako bi sprijeCili zamrzavanje klju¢nih komponenti, kao S$to su motori,

cjevovodi, i elektri¢ni sustavi.

Articka podrucja i Sjeverni Baltik moze imati znacajnu debljinu leda tijekom zime, pa plovila
moraju biti posebno ojacana kako bi se osiguralo da mogu sigurno prolaziti kroz led i izdrzati
uvjete poput zbijenog leda ili leda koji se stapa uslijed topljenja i ponovnog zamrzavanja. Brod
koji ¢e se promatrati u ovome radu je ledene klase 1C tj. namijenjen je za plovidbu u laganim

ledenim uvjetima.



2.3.1. Pojacanje strukture u pojasu leda

Nakon odredivanja ,,Ice” klase potrebno je pojacati odredene djelove strukture unutar ledenog
pojasa. Potrebno je ojacati trup broda dodatnom povecéanom debljinom celika, posebno na
pramcu i1 u podrucju kobilice gdje je pritisak leda najveci. Takoder je potrebno dodati dodatna
rebra kako bi se poboljSala Cvrstoca trupa i otpornost na udare leda. Propeleri su izradeni od
materijala otpornijih na lom, poput bronce ili posebnih legura ¢elika kako bi izdrzali udare od
led. Pramac broda moze biti oblikovan ili opremljen kako bi olaksalo probijanje kroz led. Brod s

dodjeljenom ,,Ice” klasom ima oznaku klase na bokovima koja se naznacava prema Slici 3.
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Slika 3. Oznacavanje ,,Ice* klase na trupu broda

Pravila i Klasifikacije vezane uz ledena podruéja su kljuna za osiguranje sigurnosti,
dugovjecnosti i u¢inkovitosti u izuzetno hladnim uvjetima. Za promatrani brod bitno je naglasiti
da pravila postavljaju zahtjeve za plovila namjenjena pruzanju podrske ronilackim operacijama,
s posebnim naglaskom na sposobnost sigurnog odrzavanja pozicije tijekom ronjenja,

zahvaljujuéi ugradenim azipodima kao glavnom porivnom opremom.



3. DIMENZONIRANJE STRUKTURE TRUPA

Cilj ove studije je odrediti i dimenzionirati strukturu trupa istrazivackog broda koji plovi u

hladnim podnebljima. Dimenzioniranje svih konstrukcijskih elemenata provedeno je u

racunalnom programu Nauticus Hull. Svi proracunati elementi zadovoljavaju uvjete lokalne 1

globalne ¢vrstoce.

3.1. Ulazni podatci za brod

3.1.1. Glavne dimenzije broda

Duljina izmedu perpendikulara, Lpp .......ccovvereiieninniininiie e [m]:
Duljina prema pravilima, L ......cccccooviveiiiiniiee e [m]:
Duljina nadvoda, L ..oooooiieiiiiie e [m]:
X-pozicija za krmeni kraj vodene linije za duljinu nadgrada........... [m]:
Projektna Sirina, B ... [m]:
Projektni gaz, T ..ocvcovieiece e [m]:
Projektna dubing, D ........ccccoiieiieiiniieieee e [m]:
Projektna dubina nadvoda, Di| ...cccccoeviieiiiiecic e [m]:
BIOK KOBTICITENT, Chuvvevveevieiieeiecie et :
Maksimalna radna brzina, V........cccoceiiinieie e [Ev]:

123.695

119.984

123.754

115.000

25.000

7.200

11.300

11.300

0.650

15.000
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3.2. Definiranje modela u Nauticus Hull programu

U ovome radu koristen je softver Nauticus Hull razvijen od strane klasifikacijskog drustva Det
Norske Veritas za izracun i provjeru Cvrstoce trupa broda. U softveru su implementirana
klasifikacijska pravila za globalnu i lokalnu ¢vrstocu, pravila za stabilnost i plovnost, pravila za
otpornost na led, pravila za dinamicka opterecenja i pravila specifi¢na za klase. Osim same
provjere ¢vrstoc¢e, Nauticuss Hull je takoder alat kojim se definira struktura na nacin koji
omogucava da se ra¢unalni model koristi u kasnijim fazama projekta. Taj model moze posluziti
kao osnova za nastavak izrade klasifikacijske i radionicke dokumentacije, odnosno detaljnih
nacrta potrebnih za izradu broda. Takoder usvojeni model iz Nauticus Hull-a moze biti koriSten
za daljnje analize poput analize metodom konacnih elemenata ukoliko se procijeni da je potrebno

dodatno testiranje ili optimizacija strukture.

Poketanjem racunalnog programa Nauticus Hull izabiremo opciju kreiranja novog projekta ¢ime

se otvara korisnicko sucelje prikazano na slici 4.

jht T Plate  E[ Lsiferer | ) Mimor R Run IACS CSR BCAOT

.i! O Btm.giders | [ Deck Strai
(@) G

B
[ ] Top wing 1 sringers [ L bhd. urved Dummy = Cut-out L[ Trv. stiffener " Explore  January 2020

Bottom &isde Deck & 2P General pane
iew 2D view
) v|[scartiings - | m #|E] B N EERE L [© ) snapping - [ 150 |mm

Nome Midship1
Position # #62+2125 mm

116.025 m

2. af #61
2 fwd #64

4 Material data
4 Defauit materials.
Above strangth dech
At deck VL-32

Batween VL-NS

At bottom VL-NS

HI-steel znne height

At deck fmm] 4000

Al bottom [mm] o

.

ac rength members gth deck

here are contnuous strer ||

Messages (0) -8 x

0| Qutpin Seripr Resuits [ Propentiss ResuimsTree

Nauticus Hull version 2021 - July 2022

Slika 4. Korisnic¢ko sucelje u Nauticus Hull-u
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Broj¢ano su oznaceni djelovi korisnickog sucelja:

1 — Navigacijsko stablo

2 — Traka s alatima/lzbornik
3 — Radna povrSina

4 — 1zlazne napomene

5 — Svojstva i rezultati

6 — Odabir prikaza

Novi projekt se zapocinje izborom pravila po kojima ¢e se provoditi analiza te unosenjem
podataka o osnovnim znacajkama broda prema tablici iz priloga A. Slijedi definiranje materijala
modela prema kojemu ¢e se graditi struktura. U ovome radu koristen je isklju¢ivo brodogradevni
Celik tipa VL-36. Brodogradevni ¢elik tipa VL-36 poznat je po svojoj visokoj ¢vrstoéi i
otpornosti na koroziju, $to ga ¢ini pogodnim za izgradnju brodskih trupova, paluba i drugih
strukturalnih komponenata koje su izlozene morskim uvjetima. Glavna svojstva materijala mogu

se 18¢itati sa slike 5.

Density Yield stress Material factor, Tensile strength Young's modulus Shear modulus

Name Material type

4 kg/m3) (N/mm2) kK (-) (N/mm2) (N/mm2) (N/mm2)
VL-NS 7850 235 1 400 206000 79231 tandard steel ~
VL-32 7850 315 0.78 440 206000 79231 tandard steel ~
VL-36 7850 355 0.72 490 206000 79231 tandard steel ~
VL-40 7850 390 0.68 510 206000 79231 tandard steel ~
Vi-47 7850 400 0.68 570 206000 79231 {angarg stee v
VL-40FA 7850 390 0.68 510 206000 79231 tandard steel ~

Slika 5. Izbornik sa svojstvima materijala

VL-36 je legirani Celik, Sto znaci da sadrzi dodatke kao Sto su nikal, molibden ili mangan, koji
poboljsavaju njegove mehani¢ke osobine i otpornost na koroziju. Brodogradevni celici s
oznakama poput VL-36 prolaze stroge kontrole kvaliteta kako bi se osigurala njihova

dugotrajnost i sigurnost u ekstremnim uvjetima na moru.

Prije nego se krene definirati geometrija presjeka potrebno je unijeti podatke o razmaku rebara i

poziciji rebara i nepropusnih pregrada po duljini broda kao $to je vidljivo na slici 6.

12



[ Ship data

Slika 6. Glavni raspored strukture

Kako bi se lakSe definirala geometrija modela za analizu potrebno je napraviti mrezu prema
tipiénim razmacima komponenata strukture prema y i z osi. Takoder je potrebno definirati
pozicije nepropusnih pregrada i okvirnih rebara duz broda. Za provjeru zahtjeva za ojacanje
protiv leda unose se dodatni podaci o brodu koji moraju biti definirani pod klasom otpornosti na
led. Propisani zahtjevi za lokalna opterecenja strukturnih elemenata na led se odnose na limove,
ukrepe, popre¢ne ukrepe i glavne okvire. Kako bi se izra¢unao tlak uslijed djelovanja leda
potrebno je poznavati iznos istisninu i gaz broda. Definiranjem ledenih vodenih linija odreduje
se koje ¢e se elemente strukture provjeriti prema zahtjevima za pojacanje trupa broda uslijed

pojave leda.

Slika 7. Definirani ledeni pojas
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3.3. Provjera uduzne cvrstoce trupa

Pojam uzduzne grani¢ne ¢vrstoce trupa moze se definirati kao stanje naprezanja i deformacije na
razini trupa koje odgovara maksimalnom opterecenju koje konstrukcija moze izdrzati. Svako
daljnje povecanje momenta savijanja dovodi do kolapsa trupa broda. To stanje je posljedica
kolapsa pojedinacnih strukturnih elemenata od kojih se sastoji brodska konstrukcija. Vrijednost
grani¢énog momenta dobije se zbrajanjem doprinosa svih elemenata koji sudjeluju u uzduznoj
¢vrstoci trupa. U obzir se moraju uzeti stupanj deformiranosti i ¢vrstoca nakon kolapsa pojedinih
strukturnih elemenata. S obzirom na nacin opterecenja, ovisno o tome nalazi li se brod na
valnom brijegu ili izmedu dva vala u valnom dolu, konstrukcijski elementi mogu biti u stanju
vla¢nog ili tlatnog naprezanja, Sto znaci da su neki elementi deformirani na nacin da su izduzeni
dok su neki uslijed tlacnog naprezanja skra¢eni. Konacni rezultat ovakvog stanja jest odredena

zakrivljenost trupa.

Globalni momenti savijanja ra¢unaju se prema pravilima DNV-a Pt.3.Ch.4.Sec.4. [2.2.2.]:

Msw—h—min = f:s‘w(171CszB(CB + 0'7) +1073 — va—h—mid) (3-1-)
My —s—min = —0,85fu, (171C,, I2B(C5 + 0,7) - 1073 4+ Myy—s—mia)  (3.2.)

fr
My, = Ollgﬁfnl—vhfmprWLZBCB (3.3.)

/i
Myy_s = _Orlgo_égsfnl—vsfmfpchZBCB (34.)

L
My = fp (0,31 + =) fin Cuw LTy, C (3.5.)
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pri emu:
fsw= distribucijski faktor po duljini broda= 1,0

M yy—n—mia= moment savijanja uslijed horizontalnog vala za procjenu ¢vrstoée na paralelnom

srednjaku u uvjetima progiba

My,—s—mia= Moment savijanja uslijed horizontalnog vala za procjenu ¢vrsto¢e na paralelnom

srednjaku u uvjetima progiba

fr= faktor povezan s operativnim profilom
fni—wn= Koeficijent nelinearnih efekata u progibu
fri—vs= koeficijent nelinearnih efekata u pregibu
fp= faktor optereCenja

fm= faktor materijala

Rezultat je prikazan u Tablicama 3 i 4, te raspodjelom momenata savijanja po duljini broda,
Slika 8 i Slika 9.

Tablica 3. Momenti savijanja na mirnoj vodi

Momenti savijanja na mirnoj vodi [KNm]
u pregibu (hogging) 322019
u progibu (sagging) -210003

Tablica 4. Momenti savijanja na valovima

Momenti savijanja na valovima [kNm]
u pregibu (hogging) 370464
u progibu (sagging) -445420
horizontalni 198142
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Hull girder loads

3405

OE+00 <
.

Bending moment [KNm]

-3E+05
0 20 40
Show:
Bending moments ® Stillwater [7] Plot user values only
O Shear forces Jave

Bl-moments Guidance values:

Condition  Hog or sag  Descri Por ) o) ﬁmdame value [kNm]
| seagoing  Hogasag  ser defined/mi - log

Fatigue  Hog&Sag  User defined (Minimum seagoing as default) #3401 am 0

#17+399 15709 48303

#57+396 39706 322019

#1374390 87.700 322019

#1774387 111697 48303

#1974385 123695 0

Slika 8. Dijagram momenata savijanja na mirnoj vodi

Distance from AP [m]

Guidance value [kNm]
sag

31500
210003
210003
-31500

120

Hull girder loads

4E405
£
=
§ 0e+00 -
H
-y
T
2

4E405

0 0 0 0
Distance from AP [m]

Show

 Bending moments () Stilwater Plot user values only

Shear forces * Wave

-moments

Rule values

Condition  Hog or sag _ Deseription - iy Fule vae [khm] Rule value [kNm]
|Seagoing  HogBSag  Rule minimum s ]

Seagoing  Horizontal  Rule values at draught moulded (T) #aa0n am 0 9)
Sesgoing Torsion  Rule values at draught moulded T) LiTEE 2 S Lol {20
Fatigue  Fullload  Rule minimum w2z .70 370454 AS0
Fatigue  Ballsst  Rule minimum 1574385 123685 9 L)
fatigue  Horizontal  Rule values at draught moulded (T)
Fotigue  Torsion  Rule values at draught moulded (T)

Slika 9. Dijagram momenata savijanja na valu

120
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Sile smicanja racunaju se prema pravilima DNV-a Pt.3.Ch.4.Sec.4. [2.4.2.]:
5f0sMsyw—mi
st—pos—min = w (3.6.)

—5f, Mgy —mi
st—neg—min = = st = (3.7.)

Quv-pos = 0,52fq—posfpLBCp (38)
Qwv-neg = 0,52fy—negfpLBCp (3.9.)
pri emu:
fqs= distribucijski faktor po duljini broda =0,8
fq-pos= distribucijski faktor po duljini broda za pozitivne smicne sile

fq-neg= distribucijski faktor po duljini broda za negativne smicne sile

Rezultat je prikazan u Tablicama 5 i 6, te raspodjelom sila smicanja po duljini broda, Slika 10 i
Slika 11.
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Tablica 5. Sile smicanja na mirnoj vodi

Hull girder loads

Sile smicanja na mirnoj vodi [kN]
pozitivne 10735
negativne -10735

Tablica 6. Sile smicanja na valu
Sile smicanja na valu [kN]
pozitivne 7112
negativne -7112
— I
-/ \\1

13419 13419
13419
10735

13419
13419

Slika 10. Dijagram sila smicanja na mirnoj vodi
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Hull girder loads

Hull girder loads

1E+04 /.
z
& 0Ev00
'/
1E+04
0 20 40 0 80 100 120
Distance from AP [m]

Shor

Stillw Plot

® Wav

Rule values:
Condition  Posor neg  Description — gy Rulevalue (k] ule value [kN]

| seagoing  posaiNeg  Rule minimum Pos Neg
30401 37m 0 0
#37.308 27.708 ma 5347
#57.396 39706 ma o347
#772395 51705 n2 2
#1174391 75701 ne e
#1374390 §7.700 10160 8150
#1674287 105697 10160 8450
#1974385 123695 [} 0

Slika 11. Dijagram sila smicanja na valu

Nakon definiranja materijala koji ¢e se koristiti te optereCenja broda potrebno je generirati
presjek glavnog rebra postavljanjem mreze za analizu. Prvo se definira panel vanjske oplate koji

se sastoji od dna, uzvoja i boka broda pa se definiraju paneli paluba i prostora na brodu poput

tankova u dvodnu i uzduznih pregrada na palubama.
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[ 20 view [ENREY

* Geometry - m v B AL D s L | snapping < (150 |mm

Geometry A
Position code
[] Reverse
[v] An D, Freeboard (11.300m) o L o " . J
M silge
¥ Bottom o o
 Bottom/Long. girder
/ Inner bottom
«/ Longitudinal bulkhead
¥ Side
¥ Side/Girder flange
Bl side/stringer o—f
M Strength deck UIWL + extension M frames (8.500m)
o Strength deck/Girder flange
| Strength deck/Long. girder UIWL + extension M plates (7.900m) & - L ° l ©
Bl Tween dack UL (7.500m) o=f
M Tween deck/Girder flange TIWE(7-339m)
Bl Tween deck/Long. girder Tsc(7.200m).
M Undefined Te-e: T (7.000m)

TBAL Tef@aAS0mM plates (6.739m) o—f

LIWL - extension M frames (6.039m)

LIWL - extension B frames (5.739m)

o f

Slika 12. Definirane pozicije geometrije presjeka

Nakon definiranja panela i njihovih pozicija postavlja se oplo¢enje odredene debljine na koje se
postavlja uzduzni strukturni elementi. Poprecni elementi se opisuju nakon definiranja uzduznih
elemenata kako bi dodatno ojacali strukturu kao i u podru¢jima gdje je to potrebno npr. podrucje
ledenog pojasa. Konac¢no se definiraju rebra kako bi se dobio konac¢ni oblik geometrije presjeka

prema Slici 13.
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Slika 13. Prikaz geometrije presjeka okvirnog rebra

3.4. Analiza strukture

U Nauticus Hull-u analiza glavnog rebra se provodi pomocu naredbe ,,Run®. Prije provodenja
analize potrebno je u izborniku odabrati po kojim pravilima ¢e se provjeravati modelirana
struktura kao S$to je prikazano slikom 14. ,,Prescriptive® se odnosi na ¢vrstocu jakih nosaca,
lokalnih uvjeta Cvrsto¢e za oplocenje, uzduznjake, poprecna ukrepljenja i1 rebra. ,,HULS*
obuhvaca provjeru grani¢ne ¢vrstoce trupa na savijanje. ,,Fatigue* predstavlja procjenu spojeva

uzduznjanka na popre¢ne elemente.
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Slika 14. Izbornik pravila za provodenje strukturne analize

Rezultat strukturne analize vidljiv je u stablu rezultata koje se nalazi na krajnje desnoj strani
korisni¢kog sucelja. U stablu je nazna¢ena podjela po elementima strukture zadanog presjeka sa
kvadraticima ispred pojma koji je obojan crvenom ili zelenom bojom ovisno o tome

zadovoljavaju li elementi iste skupine sve uvjete za ¢vrstocu ili ne (Sika 15).
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Ako neki od strukturnih elemenata ne zadovoljava sve uvjete ¢vrstoc¢e potrebno ih je promjeniti.

To je moguce iteracijskim putem jer postoji opcija kojom se odabranom ukrucenju mogu

zasebno podesiti kljuéni parametri mjenjaju¢i mu dimenzije 1 razmake izmedu elemenata kako bi

se provjerili lokalni zahtjevi. Analiza ¢e se tako provesti samo za odabrano ukru¢enje dok ¢e sva

naprezanja trupa broda i svi ostali rezultati ostati nepromijenjeni. Ovaj proces omogucava da se

specifi¢ni djelovi strukture precizno prilagode i analiziraju bez utjecaja na ostatak strukture ¢ime

se olaksava optimizacija i odrzavanje sigurnosti broda. Proces iteracije potrebno je provoditi sve

dok svi elementi ne zadovolje sve zahtjeve ¢vrstoce.
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Slika 15. Korisni¢ko sucelje nakon provedene analize
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Kada je analiza provedena i svi elementi poprime zelenu boju moze se zakljuciti da je predlozena
struktura zadovoljava uvjete prora¢una. Tada ¢e model presjeka paralelnog srednjaka koji se

analizirao izgledati kao na Slici 16.

e—

]

1
{

-

—
4
|
4

Slika 16. Prikaz usvojene strukture nakon analize

Rezultati proracuna strukture dobivaju se direktno iz Nauticus Hull-a u obliku izvjestaja. U
izvjesStaju su dani podatci o poloZaju popre¢nih pregrada, podatci o rasporedu uzduznih i
popre¢nih ukrepa poprecnog presjeka, sazetak tezine, poglavlje s detaljnim zahtjevima za
¢vrstocu trupa broda i rezultate izracuna ¢vrstoce spojeva. Tablice sa strukturnim elementima
koji ne zadovoljavaju kao i tablice za svu strukturu s fokusom na zahtjeve pravila

klasifikacijskog drustva.
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Slika 17. Izbornik za izradu izvjestaja
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3.5. Rezultati izdvojeni iz izvjeStaja

3.5.1. Poprecne pregrade

Tablica 7. Pozicije nepropusnih pregrada po duljini broda

OKVIR Udaljenost od krmene
okomice [m]
#8 9.910
#19 16.510
#35 26.110
#55 38.110
#70 47.110
#90 59.110
#112 72.310
#136 86.710
#152 96.310
#163 102.910
#177 111.310
#185 116.110
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3.5.2. Materijali prema poziciji na presjeku

Tablica 8. Definicija materijala po poziciji na brodu

Dno Bok Paluba p:;Inuabde
Grupa materijala - VL-36 VL-36 VL-36 VL-36
Granica razvlacenja, Rey N/mm? 355 355 355 355
Faktor materijala, k - 0.72 0.72 0.72 0.72
Vertical extent, zns mm 6490 5402
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3.5.3. Sazetak procjene mase strukture trupa

Tablica 9. Mase elemenata structure

UZDUZNI LIMOVI I UKREPE
Materijal Strukturni Projektirana Masa

element povr§ina [cm’] [t/m]
VL-36 Limovi 15645.8 12.38
VL-36 Ukrepe 2688.1 2.11

% od ukupnog 100 100
Ukupno 18333.9 14.39
POPRECNE UKREPE
Materijal Masa [t] %
VL-36 4.09 100
Ukupno 4.09 100

Masa elemenata [t]
M Limovi

H UzduZne ukrepe

1 Poprecne ukrepe

Slika 18. Dijagram udjela mase konstrukcijskih elemenata

Napomena: T nosaci uvrsteni su pod limove kao dva zasebna elementa.
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3.5.4. Limovi popre¢nog presjeka

Tablica 10. Dimenzije panela na brodu

Oploéenje | Pofetak | Kraj | Poletak | Kraj | Sirina | Debljina | Povrina | Grani¢no
po Y- po po Z- po [mm] [mm] [cm®] | naprezanje
osi Y-osi osi Z-0si [N/mm?]
[mm] [mm] [mm] [mm]

Vanjska oplata
Plate0 0.0 | 1100.0 0.0 2.5 ] 1100.0 14.0 154.0 355
Platel 1100.0 | 3300.0 2.5 57.9 | 2200.0 12.0 264.1 355
Plate2 3300.0 | 5300.0 57.9 110.5 | 2000.0 12.0 240.1 355
Plate3 5300.0 | 7300.0 110.5 163.2 | 2000.0 12.0 240.1 355
Plate4 7300.0 | 9500.0 163.2 221.1 | 2200.0 10.0 220.1 355
Plate5 9500.0 | 11355.1 221.1 864.4 | 2000.0 10.0 200.0 355
Plate6 | 11355.1 | 12456.3 864.4 | 2712.2 | 2200.0 10.0 220.0 355
Plate7 | 12456.3 | 12500.0 | 2712.2 | 4909.7 | 2200.0 10.0 220.0 355
Plate8 | 12500.0 | 12500.0 | 4909.7 | 6909.7 | 2000.0 16.0 320.0 355
Plate9 | 12500.0 | 12500.0 | 6909.7 | 9109.7 | 2200.0 16.0 352.0 355
Plate10 | 12500.0 | 12500.0 | 9109.7 | 11109.7 | 2000.0 10.0 200.0 355
Platell | 12500.0 | 12500.0 | 11109.7 | 11300.0 | 190.3 10.0 19.0 355

Paluba ¢vrstoée
Plate0 0.0 1250.0 | 11300.0 | 11300.0 | 1250.0 8.0 100.0 355
Platel 1250.0 | 3250.0 | 11300.0 | 11300.0 | 2000.0 8.0 160.0 355
Plate2 3250.0 | 5250.0 | 11300.0 | 11300.0 | 2000.0 8.0 160.0 355
Plate3 5250.0 | 7250.0 | 11300.0 | 11300.0 | 2000.0 8.0 160.0 355
Plate4 7250.0 | 9250.0 | 11300.0 | 11300.0 | 2000.0 8.0 160.0 355
Plate5 9250.0 | 11250.0 | 11300.0 | 11300.0 | 2000.0 8.0 160.0 355
Plate6 | 11250.0 | 12500.0 | 11300.0 | 11300.0 | 1250.0 8.0 100.0 355

Paluba_ 4800
Plate0 5320.0 | 7820.0 | 4800.0| 4800.0| 2500.0 7.0 175.0 355
Platel 7820.0 | 10320.0 | 4800.0 | 4800.0 | 2500.0 7.0 175.0 355
Plate2 | 10320.0 | 12500.0 | 4800.0 | 4800.0 | 2180.0 7.0 152.6 355
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Oplocenje | Pocetak | Kraj Pocetak | Kraj | Sirina | Debljina | Povr§ina | Grani¢no
po Y- po po Z- po [mMm] | [mm] [cm?] naprezanje
osi Y-0si | osi Z-osi [N/mm?]
[mm] [mm] [mm] [mm]

Paluba_8100

Plate0 0.0 1250.0| 8100.0| 8100.0 | 1250.0 7.0 87.5 355

Platel 1250.0 | 3250.0 | 8100.0 | 8100.0 | 2000.0 7.0 140.0 355

Plate2 3250.0 | 4000.0 | 8100.0 | 8100.0 750.0 7.0 52.5 355

Plate3 4000.0 | 5250.0 | 8100.0 | 8100.0 | 1250.0 7.0 87.5 355

Plate4 5250.0 | 7250.0 | 8100.0 | 8100.0 | 2000.0 7.0 140.0 355

Plate5 7250.0 | 9250.0 | 8100.0 | 8100.0 | 2000.0 7.0 140.0 355

Plate6 9250.0 | 11250.0 | 8100.0 | 8100.0 | 2000.0 7.0 140.0 355

Plate7 11250.0 | 12500.0 | 8100.0 | 8100.0 | 1250.0 7.0 87.5 355

Dvodono

Plate0 0.0 1250.0 | 1400.0| 1400.0| 1250.0 10.0 125.0 355

Platel 1250.0 | 3250.0 | 1400.0 | 1400.0| 2000.0 10.0 200.0 355

Plate2 3250.0 | 5250.0 | 1400.0| 1400.0| 2000.0 10.0 200.0 355

Plate3 5250.0 | 7250.0 | 1400.0| 1400.0| 2000.0 10.0 200.0 355

Plate4 7250.0 | 9250.0 | 1400.0 | 1400.0 | 2000.0 10.0 200.0 355

Plate5 9250.0 | 10750.0 | 1400.0 | 1400.0 | 1500.0 10.0 150.0 355

Plate6 | 10750.0 | 11883.3 | 1400.0 | 1400.0| 1133.3 10.0 113.3 355

Jaki uzduzni nosa¢_9000

Plate0 9000.0 | 9000.0 207.9 | 1400.0| 11921 9.0 107.3 355

JaKi uzduzni nosa¢ 3000

Plate0 3000.0 | 3000.0 50.0 | 1400.0| 1350.0 9.0 121.5 355

Uzduzni nosa¢_6000

Plate0 6000.0 | 6000.0 128.9 | 1400.0 | 12711 9.0 114.4 355

General Panel 2

Plate0 4000.0 | 4000.0 | 10840.0 | 8100.0| 2740.0 7.0 191.8 355

General Panel 3

Plate0 5800.0 | 5800.0 | 10840.0 | 8100.0 | 2740.0 7.0 191.8 355

General Panel 4

Plate0 1000.0 | 1000.0 0.0| 1400.0| 1400.0 10.0 140.0 355
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T nosaci na boku broda — ICE BELT

Tablica 11. Dimenzije T nosaca na boku broda

Oplote | Poletak | Krajpo | Poleta | Kraj po | Sirina | Deblji | Povr$in | Grani¢no
nje po Y-osi Y-osi k po Z- Z-0si | [mm] na a naprezanj
[mm] [mm] osi [mm] [mm] | [cm?] e
[mm] [N/mm?]
Single-Skin Girder 4 Web
Plate0 | 12500.0 | 12170.0 | 8900.0 | 8900.0 | 330. 8.0 26.4 355
0
Single-Skin Girder 4 Flange
PlateO | 12170.0 | 12170.0| 8825.0 | 8975.0 | 150. 10.0 15.0 355
0

Single-Skin Girder 2 Web

Plate0 | 12500.0 | 12170.0| 7700.0 | 7700.| 330.0 8.0 26.4 355
0

Single-Skin Girder 2 Flange

Plate0 | 12170.0 | 12170.0| 7625.0 | 7775.| 150.0 10.0 15.0 355
0

Single-Skin Girder 0 Web

Plate0 | 12500.0 | 12170.0 | 6500.0 | 6500.| 330.0 8.0 26.4 355
0

Single-Skin Girder 0 Flange

PlateO | 12170.0 | 12170.0 | 6425.0| 6575.| 150.0 10.0 15.0 355
0

Single-Skin Girder 8 Web_2

PlateO | 12500.0 | 12170.0 | 5000.0 | 5000.| 330.0 8.0 26.4 355
0

Single-Skin Girder 8 Flange 2

PlateO | 12170.0 | 12170.0 | 4925.0| 5075.| 150.0 10.0 15.0 355
0
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T nosaci na palubi (4800 mm)

Tablica 12. Dimenzije T nosaca na palubi (z=4800 mm)

Oplodenje | Potetak | Kraj | Poletak | Kraj | Sirina | Debljina | PovrSina | Grani¢no
po Y- po po Z- po [mm] [mm] [cm?] | naprezanje
osi Y-osi osi Z-o0si [N/mm?]
[mm] [mm] [mm] [mm]
Single-Skin Girder 5 Web
Plate0 7300.0 | 7300.0 | 4800.0 | 4260.0 | 540.0 10.0 54.0 355
Single-Skin Girder 5 Flange
Plate0 7375.0 | 7225.0 | 4260.0 | 4260.0 | 150.0 10.0 15.0 355
Single-Skin Girder 10 Web
Plate0 5320.0 | 5320.0 | 4800.0 | 4260.0 | 540.0 10.0 54.0 355
Single-Skin Girder 10 Flange
Plate0 5395.0 | 5245.0 | 4260.0 | 4260.0 | 150.0 10.0 15.0 355
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T nosaci na palubi (8100 mm)

Tablica 13. Dimenzije T nosaca na palubi (z=8100 mm)

Oplocenje | Poletak | Krajpo | Poteta | Kraj | Sirina | Deblji | Povr$i | Grani¢no
po Y-osi Y-osi | kpo Z- po [mm] na na naprezanj
[mm] [mm] osi Z-osi [mm] | [cm?] e
[mm] | [mm] [N/mm?]

Single-Skin Girder 10 Web 2

Plate0 10500.0 | 10500.0 | 8100.0 | 7560.0 | 540.0 | 10.0 54.0 355
Single-Skin Girder 10 Flange 2

Plate0 10575.0 | 10425.0 | 7560.0 | 7560.0 | 150.0 | 10.0 15.0 355
Single-Skin Girder 10 Web_3

Plate0 5800.0 5800.0 | 8100.0 | 7560.0 | 540.0 | 10.0 54.0 355
Single-Skin Girder 10 Flange_3

Plate0 5875.0 5725.0 | 7560.0 | 7560.0 | 150.0 | 10.0 15.0 355
Single-Skin Girder 11 Web_2

Plate0 4000.0 4000.0 | 8100.0 | 7560.0 | 540.0 | 10.0 54.0 355
Single-Skin Girder 11 Flange_ 2

Plate0 4075.0 3925.0 | 7560.0 | 7560.0 | 150.0 | 10.0 15.0 355
Single-Skin Girder 13 Web

Plate0 0.0 0.0| 8100.0 | 7560.0 | 540.0 | 10.0 54.0 355
Single-Skin Girder 13 Flange

Plate0 75.0 -75.0 | 7560.0 | 7560.0 | 150.0 | 10.0 15.0 355
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T nosaci na palubi ¢vrstoce (11300 mm)

Tablica 14. Dimenzije T nosaca na palubi ¢vrstoce

Oplocenj | Poleta | Kraj po | Potetak | Kraj po | Sirina | Deblji | Povr§i | Granién
e k po Y- Y-0si | po Z-osi Z-0si [mm] na na 0
0si [mm] [mm] [mm] [mm] | [cm?] | napreza
[mm] nje
[N/mm?]
Single-Skin Girder 11 Web
Plate0 10500.0 | 10500.0 | 11300.0 | 10840.0 460.0 | 10.0 46.0 355
Single-Skin Girder 11 Flange
Plate0 10575.0 | 10425.0 | 10840.0 | 10840.0 150.0 | 10.0 15.0 355
Single-Skin Girder 8 Web_3
Plate0 5800.0 5800.0 | 11300.0 | 10840.0 460.0 | 10.0 46.0 355
Single-Skin Girder 8 Flange 3
Plate0 5875.0 5725.0 | 10840.0 | 10840.0 150.0 | 10.0 15.0 355
Single-Skin Girder 8 Web
Plate0 4000.0 4000.0 | 11300.0 | 10840.0 460.0 | 10.0 46.0 355
Single-Skin Girder 8 Flange
Plate0 4075.0 3925.0 | 10840.0 | 10840.0 75.0| 10.0 7.5 355
Single-Skin Girder 12 Web
Plate0 0.0 0.0 | 11300.0 | 10850.0 450.0 | 10.0 45.0 355
Single-Skin Girder 12 Flange
Plate0 75.0 -75.0 | 10850.0 | 10850.0 150.0 | 10.0 15.0 355
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3.5.5. UzduZne ukrepe poprecnog presjeka

Tablica 15. Dimenzije uzduznih ukrepa

ID Tip Profila Dimenzije Grani¢no
Od - Do naprezanje
[N/mm?]

Vanjska oplata

69 - 57 | HPBulb 120x 7 355
59 - 108 | HPBulb 140 x 7 355
7-9 Flatbar 200 x 15 355
115 - HPBulb 120 x 7 355
118
Paluba Cvrstocée

1-26 HPBulb 100 x 7 355
Paluba_ 4800

38 - 53 | HPBulb 120 x 7 355
Paluba 8100

27 - 45 | HPBulb 120x 7 355
Dvodno

54 - 62 | HPBulb 140x 7 355
64 - 68 | HPBulb 160 x 11 355
Jaki uzduzni nosa¢_9000

0-1 HPBulb 160 x 8 355
Jaki uzduzni nosa¢ 3000

0-1 HPBulb 120x 9 355
Uzduzni nosa¢_6000

0-1 HPBulb 100 x 6 355
General Panel 2

27 - 30 | Flatbar 60 x 8 355
General Panel 3

20 - 27 | Flatbar 60 x 8 355
General Panel 4

2 -0 HPBulb 120x 7 355
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3.5.6.Rebra popreénog presjeka

Tablica 16. Dimenzije rebara popre¢nog presjeka

Tip Vrsta Profila Dimenzije Raspon Ramak Grani¢no
[mm] [mm] naprezanje
[N/mm?]
Vanjska oplata
TSTIF Builtup T 208 x 100 x 8 3465 600 355
from plates X8
TSTIF Builtup T 339 x100x 9 200 600 355
from plates X9
TSTIF Builtup T 339 x100x 9 3900 300 355
from plates X9
TSTIF Builtup T 339 x100x 9 2400 600 355
from plates X9
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3.5.7. Sponje poprecnog presjeka

Tablica 17. Dimenzije sponja pore¢nog presjeka

Tip Vrsta Profila | Dimenzije Raspon Ramak Grani¢no
[mm] [mm] naprezanje
[N/mm?]
Paluba Cvrstoce
TSTIF Builtup T 460 x 150 x 4000 600 355
from plates 10 x 10
TSTIF Builtup T 460 x 150 x 1800 600 355
from plates 10 x 10
TSTIF Builtup T 460 x 150 x 6700 600 355
from plates 10 x 10
Paluba_ 4800
TSTIF Builtup T 550 x 150 x 7180 600 355
from plates 11x 10
Paluba_ 8100
TSTIF Builtup T 550 x 150 x 4000 600 355
from plates 11x 10
TSTIF Builtup T 550 x 150 x 1800 600 355
from plates 11x10
TSTIF Builtup T 550 x 150 x 6700 600 355
from plates 11x 10
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3.5.8. Rebrenice

Tablica 18. Dimenzije rebrenica popre¢nog presjeka

Tip Vrsta Profila | Dimenzije Raspon Ramak Grani¢no
[mm] [mm] naprezanje
[N/mm?]

Dvodno

TGIRDER Flatbar 150 x 10 3000 1800 355

TGIRDER Flatbar 150 x 10 3000 1800 355

TGIRDER Flatbar 150 x 10 3000 1800 355

TGIRDER Flatbar 150 x 10 2883 1800 355
JaKi uzduzni nosa¢ 9000

TGIRDER Flatbar 150 x 10 1192 1800 355
Jaki uzduzni nosa¢_3000

TGIRDER Flatbar 150 x 10 1350 1800 355
Uzduzni nosa¢_6000

TGIRDER Flatbar 150 x 10 1271 1800 355
General Panel 2

TSTIF HPBulb 120 x 7 2740 600 355
General Panel 3

TSTIF HPBulb 120 x 7 2740 600 355
General Panel 4

TGIRDER Flatbar 150 x 10 1400 1800 355

3.5.9. Napomene nakon proracuna
Nakon provedenog proracuna u izvjestaju se ispisuju i napomene kojih se treba drzati kako bi

projektirana struktura zadovoljavala sva pravila. U analizi danog presjeka zakljucuje se da je

potrebno koristiti ¢elik povisene ¢vrstoce u podrucju ledenog pojasa.
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3.6. Provjera uzduzne ¢vrstoce

Minimalni moment inercije presjeka paralelnog srednjaka za sva plovila duljine vece od 90m

raduna se U m* prema pravilima DNV-RU-SHIP Pt.3 Ch.5 Sec.2 [1.5]:

Iyp—gr = 3£CyL3B(Cy +0,7)1078  (3.10.)

fr= faktor odbitka vezan uz ogranicenja sluzbe= 1,0 (10% odbitka)

Moment otpora presjeka paluba racuna se prema izrazu:

ly_gr
ZD—gr = yV[;g (311)

Vp= udaljenost do palube po z-osi, u m
Udaljenost do palube po z-osi, u m se racuna prema:
VD = ZD - Zn—gr (312)

Zp=7 koordinata u m, visine palube ¢vrstoce

Zn—gr=Z koordinata u m, na neutralnoj liniji popre¢nog presjeka

Moment otpora presjeka dna racuna se prema izrazu:

I_
%W=;W(mm

n—gr

Minimalni dozvoljen moment otpora presjeka paralelnog srednjaka pri ekvivalentnoj palubi i dnu

ne smije biti manji od izracunatog u m® prema izrazu:

Zaogr =k (B2) Cuol2B(C5 + 0,107 (3.14)

2
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Moment otpora presjeka povezan s dnom i palubom, duz pune duljine uzduznjaka, od krmene do
pramcane okomice, u m3 mora zadovoljavati iznos dobiven iz izraza prema DNV-RU-SHIP Pt.3

Ch.5. Sec.2 [1.4]:

Mg, + M,
=| sv wv|10_3

Operm

o (3.15.)

gdje:

Operm= dopusteno naprezanje u N/mm? dobiveno prema:

125 x

Operm = = za I <0.1 (3.16.1.)
175 X

Operm = & za 0.3 < I <0.7 (3.16.2.)
125 x

Operm = T za Z > 09 (3163)
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3.6.1. Rezultat proracuna uzduZne ¢vrstoce

Tablica 19. Rezultati prora¢una uzduzne ¢vrstoce

Ukupno
otvori zanemareni
uz
projektirano | korozijski
odbitak
Povrsina uzduznih elemenata poprec¢nih cm? 18334 17205
presjeka
Visina neutralne linije, Z, m 5.106 5.113
Vertikalni moment inercije, Iy m* 31.270 29.539
Horizontalni moment inercije, I, m* 123.488 115.719
Moment otpora broda, Dno m® 6.125 5.777
Moment otpora broda, Paluba ¢vrstoce m® 5.048 4.775
(z=11300mm)
Moment otpora broda, Bok m® 9.879 9.258
Moment otpora povrSine iznad neutralne m® 3.449 3.253
linije, S

Odabrane dimenzije strukturnih elemenata proizlaze iz proracuna ¢vrsto¢e koji provjerava
dimenzije na postavljene zahtjeve. Proracun strukturnih elemenata kao i1 zahtjeva koje moraju

zadovoljiti moguce je iCitati iz slijedecih tablica prilozenih iz izvjes¢a Nauticus Hull-a.
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3.6.2.Provjera panela
Plate
ACT
t
t
Op
Ca
X
B. eff.
S. eff.
Ren

LOC

Load ref.
EPP

tioc

tmin
Span
Spac

p

Yi

Z|
Draught
Ohg

Fsc
OK?

BUC

Load ref.
EPP

ts/t

Plate identification

Actual plate properties

Gross plate thickness [mm]

Corrosion addition [mm]

Correction factor for panel aspect ratio
Permissible bending stress coefficient
Coefficient

Bending effectiveness [%]

Shear effectiveness [%]

Minimum yield stress for plate [N/mm?]

Requirements due to local load and corresponding plate
properties

Design Load Set, Load Case

EPP identification

Required gross thickness of plate [mm]

Minimum gross thickness of plate [mm]

Long side length of EPP [m]

Short side length of EPP [mm]

Lateral pressure [KN/m?]

Y coordinate of LCP [mm]

Z coordinate of LCP [mm]

Draught [m]

Hull girder stress [N/mm?]

Steel coil load if decisive, i.e. BC-9 or BC-10 [KN]

Whether requirement(s) are fulfilled

Requirements due to buckling and corresponding plate
properties

Design Load Set, Load Case

EPP identification

Minimum slenderness thickness requirement [mm]. Note:

Slenderness requirement is based on proposed steel grade.
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1
tbuc )

Stress comb
Radius

Ox

Oy

T

OE

Asp. a

Fiong

Case o

Caset

Ye

Nactual
Nallow
OK?
Note: 1)

Minimum estimated local gross plate thickness to get Nactal =

Nallow

Stress combination case, 1 or 2
Plate radius [mm]

Applied o, [N/mm?]

Applied 5, [N/mm?]

Applied Shear stress [N/mm?]
Reference stress [N/mm?]
Aspect ratio

Correction factor

Relevant case in Table 1 or 2
Relevant case in Table 1 or 2
Buckling factor

Buckling factor

Buckling factor

Reduction factor

Reduction factor

Reduction factor

Stress multiplier at collapse
Eta actual

Eta allowed

Whether requirement(s) are fulfilled
Local scantling estimate without optimisation of the whole

cross section
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Plate ACT t t. ap C, X B. eff. S. eff. Ren
[mm] [mm] [%] [%] [N/mm’]
LOC Load ref. EPP tioc tmin Span Spac p Yi Z) Draught Ghyg Fsc OK?
[mm] [mm] [mm] [mm] [kN/m? | [mm] [mm] [m] [N/mm?] | [kN]
BUC Load ref. EPP tor Stress Oy oc Asp. o Case ¢ Ky Cy Ye Nactual OK?
thue comb. oy Fiong Caset Ky Cy Nallow
Radius T K. C,
[mm] [mm] [N/mm?] | [N/mm?]
Frame #99 (64510 mm from A.P.)
Outer shell at #99
Plate0 ACT 14.0 15 1.00 1 0 100 100 355
LOC SEA-2, Static EPP1 0.0 115 1800.0 500.0 0.0 500 0 0.000 36.4 Yes
BUC HSM_2 EPP1 6.5 1 119.9 116.4 3.60 Case 1 411 0.98 2.89 0.35
5.0 0.0 1.03 Case_15 1.16 1.00 1.00 VYes
0 0.1 9.78 1.00
Platel ACT 12.0 15 1.00 1 0 100 100 355
LOC TK-2, Static EPP8 6.0 9.5 1800.0 500.2 145.6 3500 63 0.000 35.9 Yes
BUC HSM_2 EPP6 6.5 1 119.3 82.1 3.60 Case_1 4,19 0.87 2.57 0.39
oI5 0.0 1.05 Case_15 1.16 1.00 1.00 Yes
0 -6.5 9.78 1.00
Plate2 ACT 120 1.0 1.00 1 0 100 100 355
LOC TK-2, Static EPP9 6.0 9.0 1800.0 500.2 145.6 3500 63 0.000 35.9 Yes
BUC HSM_2 EPP13 6.0 1 1175 90.1 3.60 Case_1 4.25 0.91 2.65 0.38
5.0 0.0 1.06 Case_15 1.16 1.00 1.00 Yes
0 -14.1 9.78 1.00
Plate3 ACT 12.0 1.0 1.00 1 0 100 100 355
LOC TK-2, Static EPP14 6.0 9.0 1800.0 500.2 145.1 5500 116 0.000 35.5 Yes
BUC HSM_2 EPP17 6.0 1 116.5 90.1 3.60 Case_1 4.29 0.91 2.64 0.38
515 0.0 1.07 Case_15 1.16 1.00 1.00 Yes
0 -17.1 9.78 1.00
Plate4 ACT 10.0 15 1.00 1 0 100 100 355
LOC TK-2, Static EPP19 6.0 9.5 1800.0 500.2 144.6 7500 168 0.000 35.2 Yes
BUC HSM_2 EPP24 8.0 1 114.8 30.7 2.72 Case_1 4.36 0.60 1.66 0.60
7.0 0.0 1.09 Case_15 1.29 1.00 1.00 VYes
3000 -27.6 10.19 0.79
Plate5 ACT 10.0 15 1.00 1 0 100 100 355
LOC SEA-2, Static EPP25 0.0 9.5 1800.0 662.1 0.0 9340 217 0.000 34.8 Yes
BUC HSM_2 EPP25 8.0 1 114.8 30.7 2.72 Case_1 4.36 0.60 1.66 0.60
7.0 0.0 1.09 Case_15 1.29 1.00 1.00 Yes
3000 -27.6 10.19 0.79
Plate6 ACT 10.0 15 1.00 1 0 100 100 355
LOC SEA-2, Static EPP29 0.0 95 1800.0 618.4 00 11000 624 0.000 319 Yes
BUC HSM_2 EPP32 7.5 2 57.6 53.8 1.20 Case_1 4.62 0.78 1.78 0.56
7.5 0.0 1.09 Case_15 2.87 1.00 1.00 VYes
3000 -99.6 14.06 1.00
Plate7 ACT 10.0 15 0.80 1 0 100 100 355
LOC SEA-2, Static EPP35 0.0 9.5 600.0 500.0 0.0 12416 2516 0.000 185 Yes
BUC HSM_2 EPP35 6.5 2 42.6 53.8 1.20 Case_1 4,78 0.80 1.85 0.54
7.5 0.0 1.09 Case_15 2.87 1.00 1.00 VYes
3000 -101.7 14.06 1.00
Plate8 ACT 16.0 15 0.00 0 0 100 100 355
LOC Ice Class EPP44 9.0 9.0 670.0 300.0 839.5 12500 6500 0.000 0.0 Yes
BUC HSM_1 EPP44 4.0 2 0.0 434.9 2.23 Case_2 4.00 1.00 3.14 0.32
6.5 31.9 1.00 Case_15 171 1.00 1.00 Yes
0 62.9 10.64 1.00
Plate9 ACT 16.0 15 0.00 0 0 100 100 355
LOC Ice Class EPP45 9.0 9.0 600.0 600.0 839.5 12500 8900 0.000 0.0 Yes
BUC HSM_2 EPP47 7.0 2 0.0 434.9 1.33 Case_12 5.71 1.00 3.09 0.32
6.0 -45.7 1.00 Case_16 2.81 1.00 1.00 Yes
0 -60.9 15.28 1.00
Plate10 ACT 10.0 1.0 0.72 1 0 100 100 355
LOC SEA-2, Static EPP50 0.0 8.5 600.0 600.0 0.0 12500 8900 0.000 -26.9 Yes
BUC HSM_1 EPP53 7.0 1 130.6 60.3 1.20 Case_1 4.64 0.81 2.01 0.50
6.0 0.0 1.11 Case_15 2.87 1.00 1.00 Yes
0 315 14.06 1.00

44




Plate ACT t t. ap C, X B. eff. S. eff. Ren
[mm] [mm] [%] [%] [N/mm’]
LOC Load ref. EPP tioc tmin Span Spac p Yi Z) Draught Ghyg Fsc OK?
[mm] [mm] [mm] [mm] [kN/m?] | [mm] [mm] [m] [N/mm?] [kN]
BUC Load ref. EPP ot Stress Ox oe Asp. a Case o Ky Cx Ye Nactual OK?
thue comb. oy Fiong Caset Ky Cy Nallow
Radius T K. C,
[mm] [mm] [N/mm?] | [N/mm?]
Plate11l ACT 10.0 1.0 0.96 1 0 100 100 355
LOC SEA-2, Static EPP55 0.0 8.5 600.0 300.0 0.0 12500 11000 0.000 -41.9 Yes
BUC HSM_1 EPP55 4.0 1 137.3 167.6 2.00 Case_1 5.14 1.00 2.38 0.42
4.5 0.0 1.26 Case_15 1.56 1.00 1.00 Yes
0 30.3 10.98 1.00
Strength Deck at #99
Plate0 ACT 8.0 1.0 0.80 1 0 100 100 355
LOC UDL-2, Static EPP56 1.0 6.5 600.0 500.0 3.4 500 11300 0.000 -44.0 Yes
BUC HSM_1 EPP58 6.0 1 137.3 36.5 1.20 Case_1 4.96 0.68 1.75 0.57
5.0 0.0 1.24 Case_15 2.87 1.00 1.00 Yes
0 -4.5 14.06 1.00
Platel ACT 8.0 1.0 0.80 1 0 100 100 355
LOC UDL-2, Static EPP59 1.0 6.5 600.0 500.0 34 1500 11300 0.000 -44.0 Yes
BUC HSM_1 EPP63 6.0 1 137.3 36.5 1.20 Case_1 4.96 0.68 1.73 0.58
5.0 0.0 1.24 Case_15 2.87 1.00 1.00 Yes
0 -10.9 14.06 1.00
Plate2 ACT 8.0 1.0 0.80 1 0 100 100 355
LOC UDL-2, Static EPP64 1.0 6.5 600.0 500.0 34 3500 11300 0.000 -44.0 Yes
BUC HSM_1 EPP68 6.0 1 137.3 36.5 1.20 Case_1 4.96 0.68 1.71 0.59
515 0.0 1.24 Case_15 2.87 1.00 1.00 Yes
0 -16.0 14.06 1.00
Plate3 ACT 8.0 1.0 0.80 1 0 100 100 355
LOC UDL-2, Static EPP69 1.0 6.5 600.0 500.0 3.4 5500 11300 0.000 -44.0 Yes
BUC HSM_1 EPP74 6.0 1 137.3 36.5 1.20 Case_1 4,96 0.68 1.69 0.59
515 0.0 1.24 Case_15 2.87 1.00 1.00 VYes
0 -19.6 14.06 1.00
Plate4 ACT 8.0 1.0 0.80 1 0 100 100 355
LOC UDL-2, Static EPP75 1.0 6.5 600.0 500.0 3.4 7500 11300 0.000 -44.0 Yes
BUC HSM_1 EPP79 6.0 1 137.3 36.5 1.20 Case_1 4.96 0.68 1.65 0.61
515 0.0 1.24 Case_15 2.87 1.00 1.00 Yes
0 -26.0 14.06 1.00
Plate5 ACT 8.0 1.0 0.80 1 0 100 100 355
LOC UDL-2, Static EPP80 1.0 6.5 600.0 500.0 34 9500 11300 0.000 -44.0 Yes
BUC HSM_1 EPP84 6.0 1 137.3 36.5 1.20 Case_1 4.96 0.68 1.60 0.62
6.0 0.0 1.24 Case_15 2.87 1.00 1.00 VYes
0 -34.0 14.06 1.00
Plate6 ACT 8.0 1.0 0.80 1 0 100 100 355
LOC UDL-2, Static EPP85 1.0 6.5 600.0 500.0 34 11500 11300 0.000 -44.0 Yes
BUC HSM_1 EPP86 6.0 1 137.3 36.5 1.20 Case_1 4.96 0.68 1.59 0.63
6.0 0.0 1.24 Case_15 2.87 1.00 1.00 VYes
0 -35.6 14.06 1.00
Deck 4800 4800 at #99
Plate0 ACT 7.0 14 0.80 1 0 100 100 355
LOC UDL-2, Static EPP89 15 7.0 600.0 500.0 7.8 6000 4800 0.000 2.2 Yes
BUC HSM_2 EPP94 35 1 7.3 234 1.20 Case_1 5.20 0.58 26.48 0.04
2.4 0.0 1.30 Case_15 2.87 1.00 1.00 Yes
0 -1.0 14.06 0.81
Platel ACT 7.0 14 0.80 1 0 100 100 355
LOC UDL-2, Static EPP95 15 7.0 600.0 500.0 7.8 8000 4800 0.000 2.2 Yes
BUC HSM_2 EPP100 35 1 7.3 234 1.20 Case_1 5.20 0.58 25.59 0.04
2.4 0.0 1.30 Case_15 2.87 1.00 1.00 Yes
0 -14 14.06 0.81
Plate2 ACT 7.0 1.4 0.80 1 0 100 100 355
LOC UDL-2, Static EPP101 15 7.0 600.0 500.0 7.8 10500 4800 0.000 2.2 Yes
BUC HSM_2 EPP104 35 1 7.3 234 1.20 Case_1 5.20 0.58 25.03 0.04
24 0.0 1.30 Case_15 2.87 1.00 1.00 Yes
0 -1.7 14.06 0.81

Deck_8100_8100 at #99
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Plate ACT t t. ap C, X B. eff. S. eff. Ren
[mm] [mm] [%] [%] [N/mm?]
LOC Load ref. EPP tioc tmin Span Spac p Yi Z) Draught Ghyg Fsc OK?
[mm] [mm] [mm] [mm] [kN/m?] | [mm] [mm] [m] [N/mm?] [kN]
BUC Load ref. EPP ot Stress Ox oe Asp. a Case o Ky Cx Ye Nactual OK?
thue comb. oy Fiong Caset Ky Cy Nallow
Radius T K. C,
[mm] [mm] [N/mm?] | [N/mm?]
Plate0 ACT 7.0 1.0 0.80 1 0 100 100 355
LOC UDL-2, Static EPP106 0.5 6.5 600.0 500.0 25 500 8100 0.000 -21.2 Yes
BUC HSM_1 EPP108 35 1 66.3 26.8 1.20 Case_1 4,98 0.60 3.19 0.31
3.0 0.0 1.24 Case_15 2.87 1.00 1.00 Yes
0 -2.5 14.06 0.87
Platel ACT 7.0 1.0 0.80 1 0 100 100 355
LOC UDL-2, Static EPP109 0.5 6.5 600.0 500.0 25 1500 8100 0.000 -21.2 Yes
BUC HSM_1 EPP113 8IS 1 66.3 26.8 1.20 Case_1 4.98 0.60 3.13 0.32
35 0.0 1.24 Case_15 2.87 1.00 1.00 VYes
0 5.7 14.06 0.87
Plate2 ACT 7.0 1.0 0.80 1 0 100 100 355
LOC UDL-2, Static EPP114 0.5 6.5 600.0 500.0 25 3500 8100 0.000 -21.2 Yes
BUC HSM_1 EPP114 35 1 66.3 26.8 1.20 Case_1 4,98 0.60 3.13 0.32
35 0.0 1.24 Case_15 2.87 1.00 1.00 Yes
0 5.7 14.06 0.87
Plate3 ACT 7.0 1.0 0.80 1 0 100 100 355
LOC UDL-2, Static EPP116 0.5 6.5 600.0 500.0 25 4500 8100 0.000 -21.2 Yes
BUC HSM_1 EPP118 35 1 66.3 26.8 1.20 Case_1 4,98 0.60 2.83 0.35
4.0 0.0 1.24 Case_15 2.87 1.00 1.00 Yes
0 -18.6 14.06 0.87
Plate4 ACT 7.0 1.0 0.80 1 0 100 100 355
LOC UDL-2, Static EPP119 0.5 6.5 600.0 500.0 25 5500 8100 0.000 -21.2 Yes
BUC HSM_1 EPP124 815 1 66.3 26.8 1.20 Case_1 4.98 0.60 2.45 0.41
45 0.0 1.24 Case_15 2.87 1.00 1.00 Yes
0 -33.6 14.06 0.87
Plate5 ACT 7.0 1.0 0.80 1 0 100 100 355
LOC UDL-2, Static EPP125 0.5 6.5 600.0 500.0 25 7500 8100 0.000 -21.2 Yes
BUC HSM_1 EPP129 35 1 66.3 26.8 1.20 Case_1 4.98 0.60 2.38 0.42
45 0.0 1.24 Case_15 2.87 1.00 1.00 VYes
0 -36.9 14.06 0.87
Plate6 ACT 7.0 1.0 0.80 1 0 100 100 355
LOC UDL-2, Static EPP130 0.5 6.5 600.0 500.0 25 9500 8100 0.000 -21.2 Yes
BUC HSM_1 EPP134 35 2 46.4 26.8 1.20 Case_1 4,98 0.60 2.25 0.44
5.0 0.0 1.24 Case_15 2.87 1.00 1.00 VYes
0 -58.6 14.06 0.87
Plate7 ACT 7.0 1.0 0.80 1 0 100 100 355
LOC UDL-2, Static EPP135 0.5 6.5 600.0 500.0 25 11500 8100 0.000 -21.2 Yes
BUC HSM_1 EPP137 35 2 46.4 26.8 1.20 Case_1 5.29 0.61 2.21 0.45
5.0 0.0 1.32 Case_15 2.87 1.00 1.00 Yes
0 -60.9 14.06 0.87
Inner bottom at #99
Plate0 ACT 10.0 15 1.00 1 0 100 100 355
LOC UDL-2, Static EPP138 15 8.0 1800.0 500.0 7.8 500 1400 0.000 26.4 Yes
BUC HSM_2 EPP138 35 1 87.0 53.8 3.60 Case_1 434 0.75 3.07 0.33
4.0 0.0 1.09 Case_15 1.16 1.00 1.00 Yes
0 0.1 9.78 1.00
Platel ACT 10.0 15 1.00 1 0 100 100 355
LOC TK-2, Static EPP145 6.0 8.0 1800.0 500.0 132.2 3500 1400 0.000 26.4 Yes
BUC HSM_2 EPP143 5.0 1 87.0 53.8 3.60 Case_1 4.34 0.75 3.03 0.33
45 0.0 1.09 Case_15 1.16 1.00 1.00 Yes
0 -6.4 9.78 1.00
Plate2 ACT 10.0 1.0 1.00 1 0 100 100 355
LOC TK-2, Static EPP146 6.0 7.5 1800.0 500.0 132.2 3500 1400 0.000 26.4 Yes
BUC HSM_2 EPP150 5.0 1 87.0 60.3 3.60 Case_1 4.45 0.79 3.08 0.33
4.5 0.0 1.11 Case_15 1.16 1.00 1.00 Yes
0 -14.2 9.78 1.00
Plate3 ACT 10.0 1.0 1.00 1 0 100 100 355
LOC TK-2, Static EPP151 6.0 7.5 1800.0 500.0 132.2 5500 1400 0.000 26.4 Yes
BUC HSM_2 EPP155 5.0 1 87.0 60.3 3.60 Case_1 4.45 0.79 2.93 0.34
5.0 0.0 1.11 Case_15 1.16 1.00 1.00 Yes
0 -21.7 9.78 1.00
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Plate ACT t t. ap C, X B. eff. S. eff. Ren
[mm] [mm] [%] [%] [N/mm?]
LOC Load ref. EPP tioc tmin Span Spac p Yi Z) Draught Ghyg Fsc OK?
[mm] [mm] [mm] [mm] [kN/m? | [mm] [mm] [m] [N/mm?] | [kN]
BUC Load ref. EPP tn Stress Oy (3 Asp.a | Casec Ky Cx Ye Nactial | OK?
thue comb. oy Fiong Caset Ky Cy Nallow
Radius T K. C,
[mm] [mm] [N/mm?] | [N/mm?]
Plate4 ACT 10.0 15 1.00 1 0 100 100 355
LOC TK-2, Static EPP156 6.0 8.0 1800.0 500.0 132.2 7500 1400 0.000 26.4 Yes
BUC HSM_2 EPP160 5.0 1 87.0 53.8 3.60 Case_1 5.40 0.82 2.82 0.35
6.0 0.0 1.35 Case_15 1.16 1.00 1.00 Yes
0 -29.6 9.78 1.00
Plate5 ACT 10.0 15 1.00 1 0 100 100 355
LOC UDL-2, Static EPP161 15 8.0 1800.0 500.0 7.8 9500 1400 0.000 26.4 Yes
BUC HSM_2 EPP164 8IS 1 87.0 53.8 3.60 Case_1 5.20 0.81 2.71 0.37
6.0 0.0 1.30 Case_15 1.16 1.00 1.00 VYes
0 -33.0 9.78 1.00
Plate6 ACT 10.0 15 1.00 1 0 100 100 355
LOC UDL-2, Static EPP165 15 8.0 1800.0 500.0 7.8 11000 1400 0.000 26.4 Yes
BUC HSM_2 EPP166 35 1 87.0 53.8 3.60 Case 1 5.20 0.81 2.69 0.37
6.0 0.0 1.30 Case_15 1.16 1.00 1.00 Yes
0 -34.1 9.78 1.00
LongPlaneBulkhead9000 9000 Splitl at #99
Plate0 ACT 9.0 1.0 0.00 0 0 100 100 355
LOC Sea chest, - EPP169 9.0 7.5 1800.0 570.0 200.0 9000 530 7.200 0.0 Yes
BUC HSM_2 EPP169 6.5 1 107.4 36.7 3.16 Case_1 5.30 0.71 2.33 0.43
45 0.0 1.25 Case_15 1.21 1.00 1.00 Yes
0 -3.1 9.94 0.85
LongPlaneBulkhead3000 3000 Splitl at #99
Plate0 ACT 9.0 1.0 1.00 1 0 100 100 355
LOC TK-2, Static EPP172 7.0 7.5 1800.0 600.0 141.7 3000 450 0.000 33.2 Yes
BUC HSM_2 EPP172 7.0 1 109.3 331 3.00 Case_1 5.31 0.68 2.21 0.45
45 0.0 1.25 Case_15 1.23 1.00 1.00 VYes
0 -1.1 10.02 0.81
Girder6000 at #99
Plate0 ACT 9.0 0.5 1.00 1 0 100 100 355
LOC INT-1, Static EPP175 25 7.0 1800.0 630.0 12.0 6000 470 7.200 33.0 Yes
BUC HSM_2 EPP175 6.5 1 108.8 339 2.86 Case_1 4.62 0.65 211 0.47
4.0 0.0 1.08 Case_15 1.26 1.00 1.00 VYes
0 2.3 10.10 0.82
General Panel 2 at #99
Plate0 ACT 7.0 0.5 0.00 0 0 100 100 0
LOC 0.0 5.0 0.0 0.0 0.0 0 0 0.000 0.0
BUC HSM_1 EPP178 8IS 1 119.5 315 1.20 Case_1 4.18 0.60 1.78 0.56
45 0.0 1.00 Case_15 2.87 1.00 1.00 VYes
0 -4.7 14.06 0.94
General Panel 3 at #99
Plate0 ACT 7.0 0.5 0.00 0 0 100 100 0
LOC 0.0 6.0 0.0 0.0 0.0 0 0 0.000 0.0
BUC HSM_1 EPP184 8IS 1 119.5 315 1.20 Case_1 4.18 0.60 1.77 0.57
45 0.0 1.00 Case_15 2.87 1.00 1.00 VYes
0 -6.6 14.06 0.94
General Panel 4 at #99
Plate0 ACT 10.0 15 0.00 0 0 100 100 0
LOC 0.0 7.0 0.0 0.0 0.0 0 0 0.000 0.0
BUC HSM_2 EPP190 4.5 1 110.5 374 3.00 Case_1 4.62 0.68 2.17 0.46
5.0 0.0 1.09 Case_15 1.23 1.00 1.00 Yes
0 -0.9 10.02 0.86
Single-Skin Girder 0 Web at #99
Plate0 ACT 8.0 15 0.00 0 0 100 100 0
LOC 0.0 7.5 0.0 0.0 0.0 0 0 0.000 0.0
BUC HSM_1 EPP192 5.0 1 30.8 722 5.45 Case_1 5.60 0.92 10.64 0.09
2.5 0.0 1.40 Case_15 1.07 1.00 1.00 Yes
0 0.2 9.48 1.00

Single-Skin Girder 0 Flange at #99
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Plate ACT t t. ap C, X B. eff. S. eff. Ren
[mm] [mm] [%] [%] [N/mm?]
LOC Load ref. EPP tioc tmin Span Spac p Yi Z) Draught Ghyg Fsc OK?
[mm] [mm] [mm] [mm] [kN/m?] | [mm] [mm] [m] [N/mm?] | [kN]
BUC Load ref. EPP tn Stress Oy (3 Asp.a | Casec Ky Cx Ye Nactial | OK?
thue comb. oy Fiong Caset Ky Cy Nallow
Radius T K. C,
[mm] [mm] [N/mm?] | [N/mm?]
Plate0 ACT 100 15 0.00 0 0 100 100 0
Loc 0.0 75 0.0 0.0 0.0 0 0 0.000 0.0
BUC HSM_2 EPP194 9.0 1 325 23914 2400 Case 1 5.60 100 1092 0.09
2.0 0.0 1.40 Case_15 1.00 1.00 1.00 Yes
0 0.0 9.26 1.00
Single-Skin Girder 2 Web at #99
Plate0 ACT 8.0 15 0.00 0 0 100 100 0
Loc 0.0 75 0.0 0.0 0.0 0 0 0.000 0.0
BUC HSM_1 EPP195 5.0 1 574 722 5.45 Case_1 5.60 0.92 5.71 0.18
25 0.0 1.40 Case_15 1.07 1.00 1.00 Yes
0 0.4 9.48 1.00
Single-Skin Girder 2 Flange at #99
Plate0 ACT 100 15 0.00 0 0 100 100 0
LOC 0.0 7.5 0.0 0.0 0.0 0 0 0.000 0.0
BUC HSM_2 EPP197 9.0 1 606 23914 2400 Case_1 5.60 1.00 5.85 0.17
2.0 0.0 1.40 Case_15 1.00 1.00 1.00 Yes
0 0.0 9.26 1.00
Single-Skin Girder 4 Web at #99
Plate0 ACT 8.0 05 0.00 0 0 100 100 0
LOC 0.0 6.5 0.0 0.0 0.0 0 0 0.000 0.0
BUC HSM_2 EPP198 45 1 -88.8 96.2 5.45 Case_1 5.60 1.00 4.00 0.25
1.0 0.0 1.40 Case_15 1.07 1.00 1.00 Yes
0 0.1 9.48 1.00
Single-Skin Girder 4 Flange at #99
Plate0 ACT 10.0 05 0.00 0 0 100 100 0
LOC 0.0 6.5 0.0 0.0 0.0 0 0 0.000 0.0
BUC HSM_2 EPP200 8.0 1 888 29872 2400 Case_1 5.60 1.00 4.00 0.25
1.0 0.0 1.40 Case_15 1.00 1.00 1.00 Yes
0 0.0 9.26 1.00
Single-Skin Girder 5 Web at #99
Plate0 ACT 10.0 15 0.00 0 0 100 100 0
LOC 0.0 7.0 0.0 0.0 0.0 0 0 0.000 0.0
BUC HSM_2 EPP201 8.0 1 200 46.1 3.33 Case_l 8.02 095 1693 0.06
25 0.0 1.40 Case_15 1.19 1.00 1.00 Yes
0 0.1 9.87 0.95
Single-Skin Girder 5 Flange at #99
Plate0 ACT 10.0 15 0.00 0 0 100 100 0
Loc 0.0 7.0 0.0 0.0 0.0 0 0 0.000 0.0
BUC HSM_2 EPP202 8.5 1 200 23914 2400 Case_1 5.60 100 1775 0.06
2.0 0.0 1.40 Case_15 1.00 1.00 1.00 Yes
0 0.0 9.26 1.00
Single-Skin Girder 8 Web at #99
Plate0 ACT 10.0 05 0.00 0 0 100 100 0
Loc 0.0 6.0 0.0 0.0 0.0 0 0 0.000 0.0
BUC HSM_1 EPP204 5.0 1 137.3 79.4 3.91 Case 1 5.81 0.97 251 0.40
4.0 0.0 1.40 Case_15 1.13 1.00 1.00 VYes
0 1.4 9.70 1.00
Single-Skin Girder 8 Flange at #99
Plate0 ACT 10.0 05 0.00 0 0 100 100 0
Loc 0.0 6.0 0.0 0.0 0.0 0 0 0.000 0.0
BUC HSM_2 EPP205 7.0 1 1343 2987.2 2400 Case_1 5.60 1.00 2.64 0.38
1.0 0.0 1.40 Case_15 1.00 1.00 1.00 Yes
0 0.0 9.26 1.00
Platel ACT 10.0 05 0.00 0 0 100 100 0
LOC 0.0 6.0 0.0 0.0 0.0 0 0 0.000 0.0
BUC HSM_2 EPP206 7.0 1 1343 2987.2 2400 Case_1 5.60 1.00 2.64 0.38
1.0 0.0 1.40 Case_15 1.00 1.00 1.00 Yes
0 0.0 9.26 1.00
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Plate ACT t t. ap C, X B. eff. S. eff. Ren
[mm] [mm] [%] 6] | [Nmm?]
LOC Load ref. EPP tioc tmin Span Spac p Yi Z) Draught Ghyg Fsc OK?
[mm] [mm] [mm] [mm] [kN/m? | [mm] [mm] [m] [N/mm?] | [kN]
BUC Load ref. EPP ot Stress Ox oe Asp. a Case o Ky Cx Ye Nactual OK?
thue comb. oy Fiong Caset Ky Cy Nallow
Radius T K. C,
[mm] [mm] [N/mm?] | [N/mm?]
Single-Skin Girder 8 Web 2 at #99
Plate0 ACT 8.0 15 0.00 0 0 100 100 0
LocC 0.0 8.0 0.0 0.0 0.0 0 0 0.000 0.0
BUC HSM_2 EPP207 4.0 1 2.7 722 5.45 Case_1 5.60 100 8861 0.01
2.0 0.0 1.40 Case_15 1.07 1.00 100 Yes
0 0.0 9.48 1.00
Single-Skin Girder 8 Flange 2 at #99
Plate0 ACT 10.0 15 0.00 0 0 100 100 0
LocC 0.0 8.0 0.0 0.0 0.0 0 0 0.000 0.0
BUC HSM_2 EPP208 75 1 44 23914 2400 Case_1 6.91 100  53.28 0.02
2.0 0.0 1.40 Case_15 1.00 1.00 100 Yes
0 0.0 9.26 1.00
Single-Skin Girder 8 Web_3 at #99
Plate0 ACT 10.0 05 0.00 0 0 100 100 0
LocC 0.0 6.0 0.0 0.0 0.0 0 0 0.000 0.0
BUC HSM_1 EPP210 5.0 1 1373 79.4 391 Case_1 5.81 0.97 251 0.40
4.0 0.0 1.40 Case_15 113 1.00 1.00 Yes
0 2.7 9.70 1.00
Single-Skin Girder 8 Flange 3 at #99
Plate0 ACT 10.0 05 0.00 0 0 100 100 0
Loc 0.0 6.0 0.0 0.0 0.0 0 0 0.000 0.0
BUC HSM_2 EPP211 7.0 1 1343 2987.2 2400 Case_1 5.60 1.00 2.64 0.38
10 0.0 1.40 Case_15 1.00 1.00 1.00 Yes
0 0.0 9.26 1.00
Single-Skin Girder 10 Web at #99
Plate0 ACT 10.0 15 0.00 0 0 100 100 0
Loc 0.0 7.0 0.0 0.0 0.0 0 0 0.000 0.0
BUC HSM_2 EPP213 8.0 1 200 461 3.33 Case_1 8.02 095 1693 0.06
25 0.0 140 Case_15 119 1.00 1.00 Yes
0 0.1 9.87 0.95
Single-Skin Girder 10 Flange at #99
Plate0 ACT 10.0 15 0.00 0 0 100 100 0
Loc 0.0 7.0 0.0 0.0 0.0 0 0 0.000 0.0
BUC HSM_2 EPP214 8.5 1 200 23914 2400 Case_1 5.60 100 1775 0.06
2.0 0.0 140 Case_15 1.00 1.00 1.00 Yes
0 0.0 9.26 1.00
Single-Skin Girder 10 Web_2 at #99
Plate0 ACT 10.0 15 0.00 0 0 100 100 0
Loc 0.0 7.0 0.0 0.0 0.0 0 0 0.000 0.0
BUC HSM_1 EPP216 8.0 1 66.3 461 3.33 Case_1 6.13 0.83 4.42 0.23
35 0.0 1.40 Case_15 119 1.00 100 Yes
0 05 9.87 0.95
Single-Skin Girder 10 Flange_2 at #99
Plate0 ACT 10.0 15 0.00 0 0 100 100 0
Loc 0.0 7.0 0.0 0.0 0.0 0 0 0.000 0.0
BUC HSM_2 EPP217 8.5 1 574 23914 2400 Case_1 5.60 1.00 6.19 0.16
2.0 0.0 1.40 Case_15 1.00 1.00 100 Yes
0 0.0 9.26 1.00
Single-Skin Girder 11 Web at #99
Plate0 ACT 10.0 05 0.00 0 0 100 100 0
Loc 0.0 6.0 0.0 0.0 0.0 0 0 0.000 0.0
BUC HSM_1 EPP219 6.0 1 1373 79.4 391 Case_1 5.81 0.97 251 0.40
4.0 0.0 1.40 Case_15 113 1.00 1.00 Yes
0 0.9 9.70 1.00

Single-Skin Girder 11 Flange at #99
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Plate ACT t t. ap C, X B. eff. S. eff. Ren
[mm] [mm] [%] [%] | [Nimm?]
LOC Load ref. EPP tioc tmin Span Spac p Yi Z) Draught Ghyg Fsc OK?
[mm] [mm] [mm] [mm] [kN/m?] | [mm] [mm] [m] [N/mm?] | [kN]
BUC Load ref. EPP ot Stress Ox oe Asp. a Case o Ky Cx Ye Nactual OK?
toue comb. oy Fiong Case T Ky Cy Natlow
Radius T K. C,
[mm] [mm] [N/mm?] | [N/mm?]
Plate0 ACT 100 05 0.00 0 0 100 100 0
Loc 0.0 6.0 0.0 0.0 0.0 0 0 0.000 0.0
. 2 EPP220 75 1 1343 2987.2 2400 Case 1 5.60 1.00 2.64 0.38
Provjera E)Lé%é‘sy 1.0 0.0 140 Case_15 1.00 1.00 100 Yes
0 0.0 9.26 1.00
Single-Skin Girder 10 Web_3 at #99
Plate0 ACT 100 15 0.00 0 0 100 100 0
Loc 0.0 7.0 0.0 0.0 0.0 0 0 0.000 0.0
BUC HSM_1 EPP222 8.0 1 66.3 46.1 3.33 Case 1 6.13 0.83 4.42 0.23
35 0.0 1.40 Case_15 119 1.00 1.00 Yes
0 0.5 9.87 0.95
Single-Skin Girder 10 Flange 3 at #99
Plate0 ACT 100 15 0.00 0 0 100 100 0
Loc 0.0 7.0 0.0 0.0 0.0 0 0 0.000 0.0
BUC HSM_2 EPP223 85 1 574 23914 2400 Case_1 5.60 1.00 6.19 0.16
2.0 0.0 1.40 Case_15 1.00 1.00 1.00 Yes
0 0.0 9.26 1.00
Single-Skin Girder 11 Web 2 at #99
Plate0 ACT 10.0 15 0.00 0 0 100 100 0
Loc 0.0 7.0 0.0 0.0 0.0 0 0 0.000 0.0
BUC HSM_1 EPP225 8.0 1 66.3 46.1 3.33 Case_l 6.13 0.83 4.42 0.23
35 0.0 1.40 Case_15 119 1.00 1.00 Yes
0 0.5 9.87 0.95
Single-Skin Girder 11 Flange 2 at #99
Plate0 ACT 10.0 15 0.00 0 0 100 100 0
Loc 0.0 7.0 0.0 0.0 0.0 0 0 0.000 0.0
BUC HSM_2 EPP226 85 1 574 23914 2400 Case_1 5.60 1.00 6.19 0.16
2.0 0.0 1.40 Case 15 1.00 1.00 1.00 Yes
0 0.0 9.26 1.00
Single-Skin Girder 12 Web at #99
Plate0 ACT 10.0 05 0.00 0 0 100 100 0
Loc 0.0 6.0 0.0 0.0 0.0 0 0 0.000 0.0
BUC HSM_L EPP228 6.0 1 137.3 83.0 400 Case_1 5.80 0.99 255 0.39
4.0 0.0 1.40 Case_15 113 1.00 1.00 Yes
0 0.5 9.68 1.00
Single-Skin Girder 12 Flange at #99
Plate0 ACT 100 05 0.00 0 0 100 100 0
Loc 0.0 6.0 0.0 0.0 0.0 0 0 0.000 0.0
BUC HSM_2 EPP229 75 1 1345 2987.2 2400 Case_1 5.60 1.00 2.64 0.38
1.0 0.0 1.40 Case_15 1.00 1.00 1.00 Yes
0 0.0 9.26 1.00
Single-Skin Girder 13 Web at #99
Plate0 ACT 100 15 0.00 0 0 100 100 0
Loc 0.0 7.0 0.0 0.0 0.0 0 0 0.000 0.0
BUC HSM_L EPP231 8.0 1 66.3 46.1 3.33 Case 1 6.13 0.83 4.42 0.23
35 0.0 1.40 Case_15 119 1.00 1.00 Yes
0 0.2 9.87 0.95
Single-Skin Girder 13 Flange at #99
Plate0 ACT 100 15 0.00 0 0 100 100 0
Loc 0.0 7.0 0.0 0.0 0.0 0 0 0.000 0.0
BUC HSM_2 EPP232 85 1 574 23914 2400 Case 1 5.60 1.00 6.19 0.16
2.0 0.0 1.40 Case_15 1.00 1.00 1.00 Yes
0 0.0 9.26 1.00
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3.6.3. Provjera uzduZnjaka

Plate
ACT
t

tc

Load ref.
EPP

tioc

tmin
Span
Spac

p

Yi

Z
Draught
Ohg

Fsc
OK?
BUC

Lot

thue
Stress comb
Radius
Ox

Oy

T

Identifikacija oploCenja

Stvarne dimenzije oplocenja
Ukupna debjina oplocenja [mm]
Dodatak za koroziju [mm]
Korekcijski faktor

Koeficijent dopustenog
Koeficijent

Efektivnost savijanja [%]
Efektivnost smicanja [%]

Granica ravlatenja [N/mm?]
Zahtjevi za lokalnu ¢vrstocu
Projektno opterecenje

EPP identifkacija

Zahtjevana debljina [mm]
Minimalna debljina [mm]

Raspon [m]

Razmak [mm]

Bocni pritisak [kN/m?]

Y koordinata LCP-a [mm]

Z koordinata LCP-a [mm]

Gazt [m]

Naprezanje jakog nosada [N/mm?]
Opterecenje Celi¢nih vitla [KN]
Jesu li zahtjevi ispunjeni

Zaktjevi zbog uvijanja

Minimalni zahtjevi za odnos debljine i duzine [mm].
Minimalna procjena debljine ploce da bi bilo Nactual = Nallow
Slucaj kombinacije naprezanja, 1 or 2
Radijus [mm]

Primjenjeno ox [N/mm?]
Primjenjeno o, [N/mm?]

Primjenjeno smi¢no nazprezanje [N/mm?]
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GE
Asp. a
Fiong
Case o

Case 1

Ye
Nactual

Nallow

Referentno naprezanje [N/mm?]
Odnos dimenzija

Korekcijski faktor

Relevantni slucaj 1 or 2
Relevantni slucaj 1 or 2

Faktor uvijanja

Faktor uvijanja

Faktor uvijanja

Redukcijski faktor

Redukcijski faktor

Redukcijski faktor

Koeficijent naprezanja pri kolapsu
Eta stvarno

Eta dopusteno
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stiff. | ACT | Type y Zet Spacing | Ren tow N net tw X Cs lbdg
No Dimension z tol net TeH ter by tr Cn o snr
[mm] [cm?] [mm] [N/mm?] | [mm] [mm] [mm] [mm]
Group | LOC | Load ref. for Z Load ref. for t,, Zreq ZRel. req tw min t shear draughtz |draughty, |pz Prw
MIN [Cm3] [%] tf min tpI min_net [m] [m] [kN/mz] [kN/mz] OK?
[mm] [mm] Fee [kN]
BUC Span Est. Zreq Est. hy, req bt lbuc twminst Plat Ox Oy T Nactual
SLN bett [cm3] Est. t; req Ireq tf min st Gy Gp Gy Nallow OK?
[mm] [mm] [mm] [cm?] [mm] [kN/m?] | [N/mm?] | [N/mm?] [N/mm?]
Frame #99 (64510 mm from A.P.)
Outer shell at #99
69 ACT HPBulb 0 50.64 500.0 355 14 120.0 7.0 0.00 0.850 1800
120x 7 0 125 205 15 0.0 0.0 1.000 0.750 1550
LOC SEA-2, Static SEA-2, Static 0.00 0 7.0 0.0 0.000 0.000 0.0 0.0 Yes
MIN 0.0 0.0
BUC 1800.0 0.0 0.0 0.0 576 4.0 0 120 122 0 0.50 Yes
SLN 363.0 0.0 8 0.0 0 108 2 1.00
54 ACT HPBulb 500 50.64 500.0 355 14 120.0 7.0 0.00 0.850 1800
120x7 0 125 205 15 0.0 0.0 1.000 0.750 1550
LOC SEA-2, Static SEA-2, Static 0.00 0 7.0 0.0 0.000 0.000 0.0 0.0 Yes
MIN 0.0 0.0
BUC 1800.0 0.0 0.0 0.0 576 4.0 0 120 121 0 0.50 Ves
SLN 363.0 0.0 8 0.0 0 109 2 1.00
55 ACT HPBulb 1500 4951 500.2 355 1.4 120.0 7.0 0.00 0.850 1800
120x7 13 105 205 15 0.0 0.0 1.000 0.750 1550
LOC SEA-2, Static SEA-2, Static 0.00 0 7.0 0.0 0.000 0.000 0.0 0.0 Ves
MIN 0.0 5.1
BUC 1800.0 0.0 0.0 0.0 549 4.0 0 120 129 1 0.49 Yes
SLN 363.0 0.0 5 0.0 0 90 2 1.00
56 ACT HPBulb 2000 4951 500.2 355 1.4 120.0 7.0 0.00 0.850 1800
120x 7 25 105 205 15 0.0 0.0 1.000 0.750 1550
LOC SEA-2, Static SEA-2, Static 0.00 0 7.0 0.0 0.000 0.000 0.0 0.0 Yes
MIN 0.0 5.1
BUC 1800.0 0.0 0.0 0.0 549 4.0 0 119 134 -6 0.50 Yes
SLN 363.0 0.0 ) 0.0 0 87 2 1.00
57 ACT HPBulb 2500 49,51 500.2 355 14 120.0 7.0 0.00 0.850 1800
120x 7 38 105 205 15 0.0 0.0 1.000 0.750 1550
LOC SEA-2, Static SEA-2, Static 0.00 0 7.0 0.0 0.000 0.000 0.0 0.0 Yes
MIN 0.0 5.1
BUC 1800.0 0.0 0.0 0.0 549 4.0 0 119 131 -7 0.49 Yes
SLN 363.0 0.0 B 0.0 0 89 2 1.00
59 ACT HPBulb 3500 75.95 500.2 355 0.5 140.3 7.0 0.00 1.000 1800
140x7 63 11.0 205 0.5 0.0 0.0 1.000 0.950 1550
LOC TK-2, Static TK-2, Static 57.06 133 6.0 25 0.000 0.000 -145.6 -145.6 Yes
MIN 0.0 5.1
BUC 1800.0 0.0 0.0 0.0 954 45 -13 118 126 -10 0.45 Ves
SLN 363.0 0.0 6 0.0 0 71 3 1.00
60 ACT HPBulb 4000 75.95 500.2 355 0.5 140.3 7.0 0.00 1.000 1800
140x7 76 11.0 205 0.5 0.0 0.0 1.000 0.950 1550
LOC TK-2, Static TK-2, Static 57.01 133 6.0 25 0.000 0.000 -145.5 -1455 Yes
MIN 0.0 5.1
BUC 1800.0 0.0 0.0 0.0 954 45 -13 118 128 -11 0.45 Yes
SLN 363.0 0.0 6 0.0 0 69 3 1.00
61 ACT HPBulb 4500 75.95 500.2 355 0.5 140.3 7.0 0.00 1.000 1800
140x 7 89 11.0 205 0.5 0.0 0.0 1.000 0.950 1550
LOC TK-2, Static TK-2, Static 56.96 133 6.0 25 0.000 0.000 -145.4 -145.4 Yes
MIN 0.0 5.1
BUC 1800.0 0.0 0.0 0.0 954 45 -13 118 128 -12 0.45 Yes
SLN 363.0 0.0 6 0.0 0 69 3 1.00
62 ACT HPBulb 5000 75.95 500.2 355 0.5 140.3 7.0 0.00 1.000 1800
140x 7 103 11.0 205 0.5 0.0 0.0 1.000 0.950 1550
LOC TK-2, Static TK-2, Static 56.91 133 6.0 25 0.000 0.000 -145.2 -145.2 Yes
MIN 0.0 5.1
BUC 1800.0 0.0 0.0 0.0 954 4.5 -13 117 127 -14 0.45 Yes
SLN 363.0 0.0 6 0.0 0 69 3 1.00
63 ACT HPBulb 5500 75.95 500.2 355 0.5 140.3 7.0 0.00 1.000 1800
140x7 116 11.0 205 0.5 0.0 0.0 1.000 0.950 1425
LOC TK-2, Static TK-2, Static 56.85 134 6.0 2.0 0.000 0.000 -145.1 -145.1 Ves
MIN 0.0 5.1
BUC 1800.0 0.0 0.0 0.0 954 45 -13 117 124 -15 0.44 Ves
SLN 363.0 0.0 6 0.0 0 71 3 1.00
65 ACT HPBulb 6500 75.95 500.2 355 0.5 140.3 7.0 0.00 1.000 1800
140x 7 142 11.0 205 0.5 0.0 0.0 1.000 0.950 1425
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LOC TK-2, Static TK-2, Static 56.75 134 6.0 2.0 0.000 0.000 1448 -1448 Ves
MIN 0.0 5.1
BUC 1800.0 0.0 0.0 0.0 954 45 13 117 124 17 0.44 Ves
SLN 363.0 0.0 6 0.0 0 71 3 1.00
66 ACT HPBulb 7000 7595 500.2 355 05 140.3 7.0 0.00 1.000 1800
140x 7 155 11.0 205 05 0.0 0.0 1.000 0.950 1550
LOC TK-2, Static TK-2, Static 56.70 134 6.0 25 0.000 0.000 1447 1447 Ves
MIN 0.0 5.1
BUC 1800.0 0.0 0.0 0.0 929 45 13 116 126 20 0.44 Ves
SLN 363.0 0.0 4 0.0 0 66 3 1.00
67  ACT HPBulb 7500 73.76 500.2 355 05 140.3 7.0 0.00 1.000 1800
140x7 168 85 205 05 0.0 0.0 1.000 0.950 1550
LOC TK-2, Static TK-2, Static 56.65 130 6.0 25 0.000 0.000 1446 -1446 Ves
MIN 0.0 5.0
BUC 1800.0 0.0 0.0 0.0 902 45 12 116 132 24 0.45 Ves
SLN 363.0 0.0 3 0.0 0 60 3 1.00
68  ACT HPBulb 8000 73.76 500.2 355 05 140.3 7.0 0.00 1.000 1800
140x7 182 85 205 05 0.0 0.0 1.000 0.950 1550
LOC TK-2, Static TK-2, Static 56.60 130 6.0 25 0.000 0.000 1444 -144.4 Ve
MIN 0.0 5.0 s
BUC 1800.0 0.0 0.0 0.0 902 45 12 116 138 25 0.47 Ves
SLN 363.0 0.0 3 0.0 0 58 3 1.00
69  ACT HPBulb 8500 73.76 500.2 355 05 140.3 7.0 0.00 1.000 1800
140x7 195 8.5 205 05 0.0 0.0 1.000 0.950 1550
LOC TK-2, Static TK-2, Static 56.54 130 6.0 25 0.000 0.000 1443 -1443 Ves
MIN 0.0 5.0
BUC 1800.0 0.0 0.0 0.0 902 45 12 115 135 26 0.46 Ves
SLN 363.0 0.0 3 0.0 0 59 3 1.00
139 ACT HPBulb 9340 66.81 501.3 355 14 140.0 7.0 0.00 0.850 1800
140x 7 217 85 205 15 0.0 0.0 1.000 0.750 1549
LOC SEA-2, Static SEA-2, Static 0.00 0 7.0 0.0 0.000 0.000 0.0 0.0 Ves
MIN 0.0 5.0
BUC 1800.0 0.0 0.0 0.0 816 5.0 0 115 146 27 0.48 Ves
SLN 363.4 0.0 3 0.0 0 48 4 1.00
138 ACT HPBulb 10000 66.81 589.6 355 14 140.0 7.0 0.00 0.850 1800
140x7 264 85 205 15 0.0 0.0 1.000 0.750 1505
LOC SEA-2, Static SEA-2, Static 0.00 0 7.0 0.0 0.000 0.000 0.0 0.0 Ves
MIN 0.0 0.0
BUC 1800.0 0.0 0.0 0.0 825 5.0 0 114 158 29 0.52 Ves
SLN 386.9 0.0 3 0.0 0 50 4 1.00
137 ACT HPBulb 10500 66.81 534.2 355 14 140.0 7.0 0.00 0.850 1800
140x 7 394 85 205 15 0.0 0.0 1.000 0.750 1533
LOC SEA-2, Static SEA-2, Static 0.00 0 7.0 0.0 0.000 0.000 0.0 0.0 Ves
MIN 0.0 0.0
BUC 1800.0 0.0 0.0 0.0 820 5.0 0 111 143 -30 0.47 Ves
SLN 373.1 0.0 3 0.0 0 50 4 1.00
136 ACT HPBulb 11000 66.81 584.8 355 14 140.0 7.0 0.00 0.850 1800
140x 7 624 85 205 15 0.0 0.0 1.000 0.750 1508
LOC SEA-2, Static SEA-2, Static 0.00 0 7.0 0.0 0.000 0.000 0.0 0.0 Ves
MIN 0.0 0.0
BUC 1800.0 0.0 0.0 0.0 825 5.0 0 105 144 31 0.48 Ves
SLN 385.9 0.0 3 0.0 0 51 4 1.00
142  ACT HPBulb 11500 66.81 591.7 355 14 140.0 7.0 0.00 0.850 1800
140x 7 986 85 205 15 0.0 0.0 1.000 0.750 1504
LOC SEA-2, Static SEA-2, Static 0.00 0 7.0 0.0 0.000 0.000 0.0 0.0 Ves
MIN 0.0 0.0
BUC 1800.0 0.0 0.0 0.0 825 5.0 0 97 130 32 0.44 Ves
SLN 387.4 0.0 3 0.0 0 54 4 1.00
81  ACT HPBulb 12024 66.81 372.8 355 14 140.0 7.0 0.00 0.850 1800
140x7 1601 85 205 15 0.0 0.0 1.000 0.750 1614
LOC SEA-2, Static SEA-2, Static 0.00 0 7.0 0.0 0.000 0.000 0.0 0.0 Ves
MIN 0.0 0.0
BUC 1800.0 0.0 0.0 0.0 791 5.0 0 82 93 69 0.32 Ves
SLN 3118 0.0 2 0.0 0 62 3 1.00
82  ACT HPBulb 12258 66.81 500.0 355 14 140.0 7.0 0.00 0.850 1800
140x7 2042 85 205 15 0.0 0.0 1.000 0.750 1550
LOC SEA-2, Static SEA-2, Static 0.00 0 7.0 0.0 0.000 0.000 0.0 0.0 Ves
MIN 0.0 0.0
BUC 1800.0 0.0 0.0 0.0 815 5.0 0 72 87 70 0.32 Ves
SLN 363.0 0.0 3 0.0 0 79 3 1.00
93  ACT HPBulb 12416 66.81 500.0 355 14 140.0 7.0 0.00 0.850 1800
140x 7 2516 85 205 15 0.0 0.0 1.000 0.750 1550
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LOC SEA-2, Static SEA-2, Static 0.00 0 7.0 0.0 0.000 0.000 0.0 0.0 Ves
MIN 0.0 0.0
BUC 1800.0 0.0 0.0 0.0 815 5.0 0 61 73 71 0.28 Ves
SLN 363.0 0.0 3 0.0 0 88 3 1.00
105  ACT HPBulb 12492 66.81 495.2 355 1.4 140.0 7.0 0.00 0.850 1800
140 X 7 3010 8.5 205 15 0.0 0.0 1.000 0.750 1552
LOC SEA-2, Static SEA-2, Static 0.00 0 7.0 0.0 0.000 0.000 0.0 0.0 Ves
MIN 0.0 0.0
BUC 1800.0 0.0 0.0 0.0 815 5.0 0 49 58 72 0.23 Ves
SLN 3615 0.0 3 0.0 0 103 3 1.00
106  ACT HPBulb 12500 66.81 495.2 355 1.4 140.0 7.0 0.00 0.850 1800
140x 7 3500 8.5 205 15 0.0 0.0 1.000 0.750 1552
LOC SEA-2, Static SEA-2, Static 0.00 0 7.0 0.0 0.000 0.000 0.0 0.0 Ves
MIN 0.0 0.0
BUC 1800.0 0.0 0.0 0.0 815 5.0 0 26 31 -103 0.20 Ves
SLN 3615 0.0 3 0.0 0 198 2 1.00
107 ACT HPBulb 12500 66.81 500.0 355 1.4 140.0 7.0 0.00 0.850 1800
140 x 7 4000 8.5 205 15 0.0 0.0 1.000 0.750 1550
LOC SEA-2, Static SEA-2, Static 0.00 0 7.0 0.0 0.000 0.000 0.0 0.0 Ve
MIN 0.0 0.0 s
BUC 1800.0 0.0 0.0 0.0 815 5.0 0 18 21 -103 0.18 Ves
SLN 363.0 0.0 3 0.0 0 237 1 1.00
108  ACT HPBulb 12500 66.81 400.0 355 1.4 140.0 7.0 0.00 0.850 1800
140 x 7 4500 8.5 205 15 0.0 0.0 1.000 0.750 1600
LOC SEA-2, Static SEA-2, Static 0.00 0 7.0 0.0 0.000 0.000 0.0 0.0 Ves
MIN 0.0 0.0
BUC 1800.0 0.0 0.0 0.0 798 5.0 0 10 11 -104 0.14 Ves
SLN 324.7 0.0 2 0.0 0 277 1 1.00
7 ACT  Flatbar 0 0.00 0.0 0 15 200.0 15.0 0.00 0.000 0
200 x 15 0 145 0 15 0.0 0.0 0.000 0.000 0
LoC 0.00 0 7.0 0.0 0.000 0.000 0.0 0.0 NA
MIN 0.0 0.0
BUC 0.0 0.0 0.0 0.0 0 125 0 0 0 0 0.00 Ves
SLN 0.0 0.0 0 0.0 0 0 0 0.00
9 ACT  Flatbar 12500 173.19 600.0 355 15 200.0 15.0 0.00 0.850 1800
200 x 15 7170 145 205 15 0.0 0.0 1.000 0.750 1208
LOC SEA-2, Static Ice class - web 0.00 0 7.0 135 0.000 0.000 0.0 484.7
MIN thickness 0.0 0.0 Yes
BUC 0.0 0.0 0.0 0.0 0 125 0 0 0 0 0.00 Ves
SLN 0.0 0.0 0 0.0 0 0 0 0.00
115  ACT HPBulb 12500 53.99 550.0 355 0.5 120.3 7.0 0.00 0.850 1800
120x 7 9500 9.0 205 05 0.0 0.0 1.000 0.750 1325
LOC SEA-2, Static SEA-2, Static 0.00 0 6.0 0.0 0.000 0.000 0.0 0.0 Ves
MIN 0.0 0.0
BUC 1800.0 0.0 0.0 0.0 583 4.0 0 97 111 35 0.41 Ves
SLN 377.4 0.0 3 0.0 0 84 2 1.00
116  ACT HPBulb 12500 53.99 500.0 355 0.5 120.3 7.0 0.00 0.850 1800
120 x 7 10000 9.0 205 0.5 0.0 0.0 1.000 0.750 1550
LOC SEA-2, Static SEA-2, Static 0.00 0 6.0 0.0 0.000 0.000 0.0 0.0 Ves
MIN 0.0 0.0
BUC 1800.0 0.0 0.0 0.0 579 4.0 0 108 127 34 0.46 Ves
SLN 363.0 0.0 3 0.0 0 73 2 1.00
117 ACT HPBulb 12500 53.99 500.0 355 0.5 1203 7.0 0.00 0.842 1800
120X 7 10500 9.0 205 0.5 0.0 0.0 1.000 0.750 1550
LOC SEA-2, Static SEA-2, Static 0.00 0 6.0 0.0 0.000 0.000 0.0 0.0 Ves
MIN 0.0 0.0
BUC 1800.0 0.0 0.0 0.0 579 4.0 0 120 141 32 0.50 Ves
SLN 363.0 0.0 3 0.0 0 72 2 1.00
118  ACT HPBulb 12500 53.99 400.0 355 0.5 120.3 7.0 0.00 0.832 1800
120X 7 11000 9.0 205 0.5 0.0 0.0 1.000 0.750 1600
LOC SEA-2, Static SEA-2, Static 0.00 0 6.0 0.0 0.000 0.000 0.0 0.0 Ves
MIN 0.0 0.0
BUC 1800.0 0.0 0.0 0.0 567 4.0 0 131 144 31 0.50 Ves
SLN 324.7 0.0 2 0.0 0 64 2 1.00
Strength Deck at #99
1 ACT  HPBulb 500 36.87 500.0 355 0.5 100.3 7.0 0.00 0.828 1800
100 X 7 11300 7.0 205 0.5 0.0 0.0 1.000 0.750 1550
LOC UDL-2, Static UDL-2, Static 1.62 2270 55 0.0 0.000 0.000 3.4 3.4 Ves
MIN 0.0 0.7
BUC 1800.0 0.0 0.0 0.0 323 3.0 0 137 184 2 0.66 Ves
SLN 344.4 0.0 1 0.0 0 75 2 1.00
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2 ACT HPBulb 1000 36.87 500.0 355 05 100.3 7.0 0.00 0.828 1800
100x 7 11300 7.0 205 05 0.0 0.0 1.000 0.750 1550
LOC UDL-2, Static UDL-2, Static 1.62 2270 55 0.0 0.000 0.000 3.4 3.4 Ves
MIN 0.0 0.7
BUC 1800.0 0.0 0.0 0.0 322 3.0 0 137 185 -4 0.66 Ves
SLN 340.1 0.0 1 0.0 0 74 2 1.00
3 ACT HPBulb 1500 36.87 500.0 355 05 100.3 7.0 0.00 0.828 1800
100x 7 11300 7.0 205 05 0.0 0.0 1.000 0.750 1550
LOC UDL-2, Static UDL-2, Static 162 2270 55 0.0 0.000 0.000 34 3.4 Ves
MIN 0.0 0.7
BUC 1800.0 0.0 0.0 0.0 322 3.0 0 137 185 1 0.66 Ves
SLN 340.1 0.0 1 0.0 0 74 2 1.00
4 ACT HPBulb 2000 36.87 500.0 355 05 100.3 7.0 0.00 0.828 1800
100x 7 11300 7.0 205 05 0.0 0.0 1.000 0.750 1550
LOC UDL-2, Static UDL-2, Static 162 2270 5.5 0.0 0.000 0.000 34 34 Ves
MIN 0.0 07
BUC 1800.0 0.0 0.0 0.0 322 3.0 0 137 185 1 0.66 Ve
SLN 340.1 0.0 1 0.0 0 74 2 1.00 s
6 ACT HPBulb 2500 36.87 500.0 355 05 100.3 7.0 0.00 0.828 1800
100x 7 11300 7.0 205 05 0.0 0.0 1.000 0.750 1550
LOC UDL-2, Static UDL-2, Static 1.62 2270 55 0.0 0.000 0.000 34 3.4 Ves
MIN 0.0 0.7
BUC 1800.0 0.0 0.0 0.0 322 3.0 0 137 185 9 0.66 Ves
SLN 340.1 0.0 1 0.0 0 74 2 1.00
7 ACT HPBulb 3000 36.87 500.0 355 05 100.3 7.0 0.00 0.828 1800
100x 7 11300 7.0 205 05 0.0 0.0 1.000 0.750 1550
LOC UDL-2, Static UDL-2, Static 162 2270 55 0.0 0.000 0.000 34 3.4 Ves
MIN 0.0 0.7
BUC 1800.0 0.0 0.0 0.0 322 3.0 0 137 185 -10 0.67 Ves
SLN 340.1 0.0 1 0.0 0 74 2 1.00
8 ACT HPBulb 3500 36.87 500.0 355 05 100.3 7.0 0.00 0.828 1800
100x 7 11300 7.0 205 05 0.0 0.0 1.000 0.750 1425
LOC UDL-2, Static UDL-2, Static 162 2270 55 0.0 0.000 0.000 34 34 Ves
MIN 0.0 07
BUC 1800.0 0.0 0.0 0.0 323 3.0 0 137 184 12 0.66 Ves
SLN 344.4 0.0 1 0.0 0 75 2 1.00
10 ACT HPBulb 4500 36.87 500.0 355 05 100.3 7.0 0.00 0.828 1800
100x 7 11300 7.0 205 05 0.0 0.0 1.000 0.750 1425
LOC UDL-2, Static UDL-2, Static 162 2270 55 0.0 0.000 0.000 34 34 Ves
MIN 0.0 07
BUC 1800.0 0.0 0.0 0.0 323 3.0 0 137 184 14 0.66 Ves
SLN 344.4 0.0 1 0.0 0 76 2 1.00
11 ACT HPBulb 5000 36.87 500.0 355 05 100.3 7.0 0.00 0.828 1800
100x 7 11300 7.0 205 05 0.0 0.0 1.000 0.750 1550
LOC UDL-2, Static UDL-2, Static 1.62 2270 55 0.0 0.000 0.000 34 3.4 Ves
MIN 0.0 07
BUC 1800.0 0.0 0.0 0.0 322 3.0 0 137 185 15 0.67 Ves
SLN 340.1 0.0 1 0.0 0 75 2 1.00
12 ACT HPBulb 5500 36.87 400.0 355 05 100.3 7.0 0.00 0.828 1800
100x 7 11300 7.0 205 05 0.0 0.0 1.000 0.750 1550
LOC UDL-2, Static UDL-2, Static 1.30 2838 55 0.0 0.000 0.000 34 34 Ves
MIN 0.0 0.7
BUC 1800.0 0.0 0.0 0.0 318 3.0 0 137 162 17 0.58 Ves
SLN 320.0 0.0 1 0.0 0 72 2 1.00
13 ACT HPBulb 6000 36.81 350.0 355 05 100.3 7.0 0.00 0.828 1800
100x 7 11300 7.0 205 05 0.0 0.0 1.000 0.750 1550
LOC UDL-2, Static UDL-2, Static 1.14 3238 55 0.0 0.000 0.000 34 3.4 Ves
MIN 0.0 07
BUC 1800.0 0.0 0.0 0.0 307 3.0 0 137 166 16 0.57 Ves
SLN 270.0 0.0 1 0.0 0 64 2 1.00
14  ACT HPBulb 6500 36.87 500.0 355 05 100.3 7.0 0.00 0.828 1800
100x 7 11300 7.0 205 05 0.0 0.0 1.000 0.750 1550
LOC UDL-2, Static UDL-2, Static 1.62 2270 55 0.0 0.000 0.000 3.4 3.4 Ves
MIN 0.0 07
BUC 1800.0 0.0 0.0 0.0 322 3.0 0 137 185 17 0.67 Ves
SLN 340.1 0.0 1 0.0 0 75 2 1.00
16 ACT HPBulb 7000 36.87 500.0 355 05 100.3 7.0 0.00 0.828 1800
100x 7 11300 7.0 205 05 0.0 0.0 1.000 0.750 1550
LOC UDL-2, Static UDL-2, Static 162 2270 55 0.0 0.000 0.000 34 3.4 Ves
MIN 0.0 0.7
BUC 1800.0 0.0 0.0 0.0 322 3.0 0 137 185 19 0.67 Ves
SLN 340.1 0.0 1 0.0 0 76 2 1.00
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17 ACT HPBulb 7500 36.87 500.0 355 05 100.3 7.0 0.00 0.828 1800
100x 7 11300 7.0 205 05 0.0 0.0 1.000 0.750 1550
LOC UDL-2, Static UDL-2, Static 1.62 2270 55 0.0 0.000 0.000 3.4 3.4 Ves
MIN 0.0 0.7
BUC 1800.0 0.0 0.0 0.0 322 3.0 0 137 185 21 0.67 Ves
SLN 340.1 0.0 1 0.0 0 76 2 1.00
18 ACT HPBulb 8000 36.87 500.0 355 05 100.3 7.0 0.00 0.828 1800
100x 7 11300 7.0 205 05 0.0 0.0 1.000 0.750 1550
LOC UDL-2, Static UDL-2, Static 162 2270 55 0.0 0.000 0.000 34 3.4 Ves
MIN 0.0 0.7
BUC 1800.0 0.0 0.0 0.0 322 3.0 0 137 185 22 0.67 Ves
SLN 340.1 0.0 1 0.0 0 76 2 1.00
19  ACT HPBulb 8500 36.87 500.0 355 05 100.3 7.0 0.00 0.828 1800
100x 7 11300 7.0 205 05 0.0 0.0 1.000 0.750 1550
LOC UDL-2, Static UDL-2, Static 162 2270 5.5 0.0 0.000 0.000 34 34 Ves
MIN 0.0 07
BUC 1800.0 0.0 0.0 0.0 322 3.0 0 137 185 24 0.67 Ve
SLN 340.1 0.0 1 0.0 0 76 2 1.00 s
20 ACT HPBulb 9000 36.87 500.0 355 05 100.3 7.0 0.00 0.828 1800
100x 7 11300 7.0 205 05 0.0 0.0 1.000 0.750 1550
LOC UDL-2, Static UDL-2, Static 1.62 2270 55 0.0 0.000 0.000 34 3.4 Ves
MIN 0.0 0.7
BUC 1800.0 0.0 0.0 0.0 322 3.0 0 137 185 25 0.67 Ves
SLN 340.1 0.0 1 0.0 0 77 2 1.00
21 ACT HPBulb 9500 36.87 500.0 355 05 100.3 7.0 0.00 0.828 1800
100x 7 11300 7.0 205 05 0.0 0.0 1.000 0.750 1550
LOC UDL-2, Static UDL-2, Static 162 2270 55 0.0 0.000 0.000 34 3.4 Ves
MIN 0.0 0.7
BUC 1800.0 0.0 0.0 0.0 322 3.0 0 137 185 27 0.67 Ves
SLN 340.1 0.0 1 0.0 0 77 2 1.00
22 ACT HPBulb 10000 36.87 500.0 355 05 100.3 7.0 0.00 0.828 1800
100x 7 11300 7.0 205 05 0.0 0.0 1.000 0.750 1425
LOC UDL-2, Static UDL-2, Static 162 2270 55 0.0 0.000 0.000 34 34 Ves
MIN 0.0 07
BUC 1800.0 0.0 0.0 0.0 323 3.0 0 137 184 29 0.67 Ves
SLN 344.4 0.0 1 0.0 0 78 2 1.00
24 ACT HPBulb 11000 36.87 500.0 355 05 100.3 7.0 0.00 0.828 1800
100x 7 11300 7.0 205 05 0.0 0.0 1.000 0.750 1425
LOC UDL-2, Static UDL-2, Static 162 2270 55 0.0 0.000 0.000 34 34 Ves
MIN 0.0 07
BUC 1800.0 0.0 0.0 0.0 323 3.0 0 137 184 33 0.67 Ves
SLN 344.4 0.0 1 0.0 0 79 2 1.00
25  ACT HPBulb 11500 36.87 500.0 355 05 100.3 7.0 0.00 0.828 1800
100x 7 11300 7.0 205 05 0.0 0.0 1.000 0.750 1550
LOC UDL-2, Static UDL-2, Static 1.62 2270 55 0.0 0.000 0.000 34 3.4 Ves
MIN 0.0 07
BUC 1800.0 0.0 0.0 0.0 322 3.0 0 137 185 35 0.68 Ves
SLN 340.1 0.0 1 0.0 0 79 2 1.00
26 ACT HPBulb 12000 36.87 500.0 355 05 100.3 7.0 0.00 0.828 1800
100x 7 11300 7.0 205 05 0.0 0.0 1.000 0.750 1550
LOC UDL-2, Static UDL-2, Static 1.62 2270 55 0.0 0.000 0.000 34 34 Ves
MIN 0.0 0.7
BUC 1800.0 0.0 0.0 0.0 323 3.0 0 137 184 37 0.67 Ves
SLN 344.4 0.0 1 0.0 0 80 2 1.00
Deck 4800 4800 at #99
38  ACT HPBulb 5500 46.07 340.0 355 14 120.0 7.0 0.00 0.850 1800
120x 7 4800 56 205 15 0.0 0.0 1.000 0.750 1630
LOC UDL-2, Static UDL-2, Static 2.46 1873 6.5 0.0 0.000 0.000 7.8 7.8 Ves
MIN 0.0 11
BUC 1800.0 0.0 0.0 0.0 416 4.0 0 7 9 0 0.03 Ves
SLN 234.0 0.0 0 0.0 0 37 4 1.00
39 ACT HPBulb 6000 46.24 500.0 355 14 120.0 7.0 0.00 0.850 1800
120x7 4800 56 205 15 0.0 0.0 1.000 0.750 1550
LOC UDL-2, Static UDL-2, Static 3.62 1279 6.5 0.0 0.000 0.000 7.8 7.8 Ves
MIN 0.0 11
BUC 1800.0 0.0 0.0 0.0 440 4.0 0 7 11 0 0.04 Ves
SLN 287.9 0.0 1 0.0 0 el 5 1.00
40  ACT HPBuUlb 6500 46.24 500.0 355 14 120.0 7.0 0.00 0.850 1800
120x7 4800 56 205 15 0.0 0.0 1.000 0.750 1550
LOC UDL-2, Static UDL-2, Static 3.62 1279 6.5 0.0 0.000 0.000 7.8 7.8 Ves
MIN 0.0 11
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BUC 1800.0 0.0 0.0 0.0 440 4.0 0 7 11 0 0.04 Ves
SLN 287.9 0.0 1 0.0 0 4 5 1.00
43 ACT HPBuUlb 7000 46.24 400.0 355 14 120.0 7.0 0.00 0.850 1800
120x 7 4800 56 205 15 0.0 0.0 1.000 0.750 1550
LOC UDL-2, Static UDL-2, Static 2.89 1598 6.5 0.0 0.000 0.000 7.8 7.8 Ves
MIN 0.0 11
BUC 1800.0 0.0 0.0 0.0 435 4.0 0 7 9 0 0.03 Ves
SLN 275.6 0.0 1 0.0 0 40 5 1.00
44 ACT HPBulb 7500 46.16 350.0 355 14 120.0 7.0 0.00 0.850 1800
120x 7 4800 56 205 15 0.0 0.0 1.000 0.750 1550
LOC UDL-2, Static UDL-2, Static 253 1823 6.5 0.0 0.000 0.000 7.8 7.8 Ves
MIN 0.0 11
BUC 1800.0 0.0 0.0 0.0 421 4.0 0 7 9 0 0.03 Ves
SLN 244.0 0.0 1 0.0 0 38 4 1.00
45  ACT HPBulb 8000 46.24 500.0 355 14 120.0 7.0 0.00 0.850 1800
120x7 4800 56 205 15 0.0 0.0 1.000 0.750 1550
LOC UDL-2, Static UDL-2, Static 3.62 1279 6.5 0.0 0.000 0.000 7.8 7.8 Ves
MIN 0.0 11
BUC 1800.0 0.0 0.0 0.0 440 4.0 0 7 11 1 0.04 Ve
SLN 287.9 0.0 1 0.0 0 42 5 1.00 s
46  ACT HPBulb 8500 46.24 500.0 355 14 120.0 7.0 0.00 0.850 1800
120x 7 4800 56 205 15 0.0 0.0 1.000 0.750 1550
LOC UDL-2, Static UDL-2, Static 3.62 1279 65 0.0 0.000 0.000 7.8 7.8 Ves
MIN 0.0 11
BUC 1800.0 0.0 0.0 0.0 440 4.0 0 7 11 1 0.04 Ves
SLN 287.9 0.0 1 0.0 0 42 5 1.00
47 ACT HPBulb 9000 46.24 500.0 355 14 120.0 7.0 0.00 0.850 1800
120x 7 4800 56 205 15 0.0 0.0 1.000 0.750 1550
LOC UDL-2, Static UDL-2, Static 3.62 1279 6.5 0.0 0.000 0.000 7.8 7.8 Ves
MIN 0.0 11
BUC 1800.0 0.0 0.0 0.0 440 40 0 7 1 -1 0.04 Ves
SLN 287.9 0.0 1 0.0 0 43 5 1.00
48  ACT HPBulb 9500 46.24 500.0 355 14 120.0 7.0 0.00 0.850 1800
120x7 4800 56 205 15 0.0 0.0 1.000 0.750 1550
LOC UDL-2, Static UDL-2, Static 3.62 1279 6.5 0.0 0.000 0.000 7.8 7.8 Ves
MIN 0.0 11
BUC 1800.0 0.0 0.0 0.0 440 4.0 0 7 11 1 0.04 Ves
SLN 287.9 0.0 1 0.0 0 43 5 1.00
49 ACT HPBuUlb 10000 46.24 500.0 355 14 120.0 7.0 0.00 0.850 1800
120x7 4800 56 205 15 0.0 0.0 1.000 0.750 1550
LOC UDL-2, Static UDL-2, Static 3.62 1279 6.5 0.0 0.000 0.000 7.8 7.8 Ves
MIN 0.0 11
BUC 1800.0 0.0 0.0 0.0 440 4.0 0 7 11 1 0.04 Ves
SLN 287.9 0.0 1 0.0 0 43 5 1.00
50  ACT HPBulb 10500 46.24 500.0 355 14 120.0 7.0 0.00 0.850 1800
120x 7 4800 56 205 15 0.0 0.0 1.000 0.750 1550
LOC UDL-2, Static UDL-2, Static 3.62 1279 6.5 0.0 0.000 0.000 7.8 7.8 Ves
MIN 0.0 11
BUC 1800.0 0.0 0.0 0.0 440 40 0 7 11 1 0.04 Ves
SLN 287.9 0.0 1 0.0 0 43 5 1.00
51 ACT HPBulb 11000 46.24 500.0 355 14 120.0 7.0 0.00 0.850 1800
120x 7 4800 56 205 15 0.0 0.0 1.000 0.750 1550
LOC UDL-2, Static UDL-2, Static 3.62 1279 6.5 0.0 0.000 0.000 78 78 Ves
MIN 0.0 11
BUC 1800.0 0.0 0.0 0.0 440 4.0 0 7 11 2 0.04 Ves
SLN 287.9 0.0 1 0.0 0 44 5 1.00
52 ACT HPBulb 11500 46.24 500.0 355 14 120.0 7.0 0.00 0.850 1800
120x7 4800 56 205 15 0.0 0.0 1.000 0.750 1550
LOC UDL-2, Static UDL-2, Static 3.62 1279 6.5 0.0 0.000 0.000 7.8 7.8 Ves
MIN 0.0 11
BUC 1800.0 0.0 0.0 0.0 440 4.0 0 7 11 2 0.04 Ves
SLN 287.9 0.0 1 0.0 0 44 5 1.00
53 ACT HPBulb 12000 46.24 500.0 355 14 120.0 7.0 0.00 0.850 1800
120x7 4800 56 205 15 0.0 0.0 1.000 0.750 1550
LOC UDL-2, Static UDL-2, Static 3.62 1279 6.5 0.0 0.000 0.000 7.8 7.8 Ves
MIN 0.0 11
BUC 1800.0 0.0 0.0 0.0 441 4.0 0 7 11 2 0.04 Ves
SLN 290.3 0.0 1 0.0 0 44 5 1.00
Deck 8100 8100 at #99
27 ACT HPBulb 500 46.45 500.0 355 14 119.8 7.0 0.00 0.850 1800
120x7 8100 6.0 205 15 0.0 0.0 1.000 0.750 1550




LOC UDL-2, Static UDL-2, Static 1.15 4032 6.5 0.0 0.000 0.000 25 25 Ves
MIN 0.0 0.6
BUC 1800.0 0.0 0.0 0.0 453 4.0 0 66 95 0 0.31 Ves
SLN 3035 0.0 1 0.0 0 44 4 1.00
19  ACT HPBulb 1000 46.45 500.0 355 14 119.8 7.0 0.00 0.850 1800
120x 7 8100 6.0 205 15 0.0 0.0 1.000 0.750 1550
LOC UDL-2, Static UDL-2, Static 115 4032 6.5 0.0 0.000 0.000 25 25 Ves
MIN 0.0 0.6
BUC 1800.0 0.0 0.0 0.0 452 4.0 0 66 9% 0 0.31 Ves
SLN 299.6 0.0 1 0.0 0 44 4 1.00
20 ACT HPBulb 1500 46.45 500.0 355 14 119.8 7.0 0.00 0.850 1800
120x7 8100 6.0 205 15 0.0 0.0 1.000 0.750 1550
LOC UDL-2, Static UDL-2, Static 115 4032 6.5 0.0 0.000 0.000 25 25 Ves
MIN 0.0 0.6
BUC 1800.0 0.0 0.0 0.0 452 4.0 0 66 9% 3 0.31 Ves
SLN 299.6 0.0 1 0.0 0 44 4 1.00
24 ACT HPBulb 2000 46.45 500.0 355 14 119.8 7.0 0.00 0.850 1800
120x7 8100 6.0 205 15 0.0 0.0 1.000 0.750 1550
LOC UDL-2, Static UDL-2, Static 115 4032 6.5 0.0 0.000 0.000 25 25 Ve
MIN 0.0 06 s
BUC 1800.0 0.0 0.0 0.0 452 4.0 0 66 9% 1 0.31 Ves
SLN 299.6 0.0 1 0.0 0 44 4 1.00
22 ACT HPBulb 2500 46.45 500.0 355 14 119.8 7.0 0.00 0.850 1800
120x7 8100 6.0 205 15 0.0 0.0 1.000 0.750 1550
LOC UDL-2, Static UDL-2, Static 1.15 4032 6.5 0.0 0.000 0.000 25 25 Ves
MIN 0.0 0.6
BUC 1800.0 0.0 0.0 0.0 452 4.0 0 66 9% 1 0.31 Ves
SLN 299.6 0.0 1 0.0 0 44 4 1.00
26 ACT HPBulb 3000 46.45 500.0 355 14 119.8 7.0 0.00 0.850 1800
120x 7 8100 6.0 205 15 0.0 0.0 1.000 0.750 1550
LOC UDL-2, Static UDL-2, Static 1.15 4032 6.5 0.0 0.000 0.000 25 25 Ves
MIN 0.0 0.6
BUC 1800.0 0.0 0.0 0.0 452 4.0 0 66 9% 5 0.31 Ves
SLN 299.6 0.0 1 0.0 0 44 4 1.00
27 ACT HPBulb 3500 46.45 500.0 355 14 119.8 7.0 0.00 0.850 1800
120x7 8100 6.0 205 15 0.0 0.0 1.000 0.750 1550
LOC UDL-2, Static UDL-2, Static 115 4032 6.5 0.0 0.000 0.000 25 25 Ves
MIN 0.0 0.6
BUC 1800.0 0.0 0.0 0.0 453 4.0 0 66 95 6 0.31 Ves
SLN 3035 0.0 1 0.0 0 45 4 1.00
29  ACT HPBulb 4500 46.45 500.0 355 14 119.8 7.0 0.00 0.850 1800
120x7 8100 6.0 205 15 0.0 0.0 1.000 0.750 1550
LOC UDL-2, Static UDL-2, Static 1.15 4032 6.5 0.0 0.000 0.000 25 25 Ves
MIN 0.0 0.6
BUC 1800.0 0.0 0.0 0.0 453 4.0 0 66 95 17 0.32 Ves
SLN 3035 0.0 1 0.0 0 48 4 1.00
30  ACT HPBulb 5000 46.45 500.0 355 14 119.8 7.0 0.00 0.850 1800
120x 7 8100 6.0 205 15 0.0 0.0 1.000 0.750 1550
LOC UDL-2, Static UDL-2, Static 115 4032 6.5 0.0 0.000 0.000 25 25 Ves
MIN 0.0 0.6
BUC 1800.0 0.0 0.0 0.0 452 4.0 0 66 96 18 0.32 Ves
SLN 299.6 0.0 1 0.0 0 48 4 1.00
31 ACT HPBulb 5500 46.45 400.0 355 14 119.8 7.0 0.00 0.850 1800
120x7 8100 6.0 205 15 0.0 0.0 1.000 0.750 1600
LOC UDL-2, Static UDL-2, Static 0.92 5040 6.5 0.0 0.000 0.000 25 25 Ves
MIN 0.0 0.6
BUC 1800.0 0.0 0.0 0.0 447 4.0 0 66 84 19 0.28 Ves
SLN 287.0 0.0 1 0.0 0 47 4 1.00
32 ACT HPBulb 6000 46.37 350.0 355 14 119.8 7.0 0.00 0.850 1800
120x7 8100 6.0 205 15 0.0 0.0 1.000 0.750 1625
LOC UDL-2, Static UDL-2, Static 0.81 5750 6.5 0.0 0.000 0.000 25 25 Ves
MIN 0.0 0.6
BUC 1800.0 0.0 0.0 0.0 432 4.0 0 66 83 32 0.28 Ves
SLN 249.8 0.0 1 0.0 0 49 4 1.00
33 ACT HPBulb 6500 46.45 500.0 355 14 119.8 7.0 0.00 0.850 1800
120x7 8100 6.0 205 15 0.0 0.0 1.000 0.750 1550
LOC UDL-2, Static UDL-2, Static 1.15 4032 6.5 0.0 0.000 0.000 25 25 Ves
MIN 0.0 0.6
BUC 1800.0 0.0 0.0 0.0 452 4.0 0 66 9% 32 0.33 Ves
SLN 299.6 0.0 1 0.0 0 56 4 1.00
35  ACT HPBulb 7000 46.45 500.0 355 14 119.8 7.0 0.00 0.850 1800
120x 7 8100 6.0 205 15 0.0 0.0 1.000 0.750 1550
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LOC UDL-2, Static UDL-2, Static 1.15 4032 6.5 0.0 0.000 0.000 25 25 Ves
MIN 0.0 06
BUC 1800.0 0.0 0.0 0.0 452 4.0 0 66 9% -33 0.33 Ves
SLN 299.6 0.0 1 0.0 0 56 4 1.00
36 ACT HPBulb 7500 46.45 500.0 355 1.4 119.8 7.0 0.00 0.850 1800
120x 7 8100 6.0 205 15 0.0 0.0 1.000 0.750 1550
LOC UDL-2, Static UDL-2, Static 1.15 4032 6.5 0.0 0.000 0.000 25 25 Ves
MIN 0.0 06
BUC 1800.0 0.0 0.0 0.0 452 4.0 0 66 9% 34 0.33 Ves
SLN 299.6 0.0 1 0.0 0 57 4 1.00
37 ACT HPBulb 8000 46.45 500.0 355 1.4 119.8 7.0 0.00 0.850 1800
120x 7 8100 6.0 205 15 0.0 0.0 1.000 0.750 1550
LOC UDL-2, Static UDL-2, Static 1.15 4032 6.5 0.0 0.000 0.000 25 25 Ves
MIN 0.0 06
BUC 1800.0 0.0 0.0 0.0 452 4.0 0 66 9% -35 0.33 Ves
SLN 299.6 0.0 1 0.0 0 57 4 1.00
38 ACT HPBulb 8500 46.45 500.0 355 1.4 119.8 7.0 0.00 0.850 1800
120x7 8100 6.0 205 15 0.0 0.0 1.000 0.750 1550
LOC UDL-2, Static UDL-2, Static 1.15 4032 6.5 0.0 0.000 0.000 25 25 Ve
MIN 0.0 06 s
BUC 1800.0 0.0 0.0 0.0 452 4.0 0 66 9% -36 0.33 Ves
SLN 299.6 0.0 1 0.0 0 58 4 1.00
39 ACT HPBulb 9000 46.45 500.0 355 1.4 119.8 7.0 0.00 0.850 1800
120x7 8100 6.0 205 15 0.0 0.0 1.000 0.750 1550
LOC UDL-2, Static UDL-2, Static 1.15 4032 6.5 0.0 0.000 0.000 25 25 Ves
MIN 0.0 06
BUC 1800.0 0.0 0.0 0.0 452 40 0 66 9% -37 0.33 Ves
SLN 299.6 0.0 1 0.0 0 58 4 1.00
40 ACT HPBulb 9500 46.45 500.0 355 1.4 119.8 7.0 0.00 0.850 1800
120x 7 8100 6.0 205 15 0.0 0.0 1.000 0.750 1550
LOC UDL-2, Static UDL-2, Static 1.15 4032 6.5 0.0 0.000 0.000 25 25 Ves
MIN 0.0 06
BUC 1800.0 0.0 0.0 0.0 452 4.0 0 66 9% -37 0.33 Ves
SLN 299.6 0.0 1 0.0 0 59 4 1.00
M ACT HPBulb 10000 46.45 500.0 355 1.4 119.8 7.0 0.00 0.850 1800
120x 7 8100 6.0 205 15 0.0 0.0 1.000 0.750 1425
LOC UDL-2, Static UDL-2, Static 1.15 4032 6.5 0.0 0.000 0.000 25 25 Ves
MIN 0.0 06
BUC 1800.0 0.0 0.0 0.0 453 4.0 0 66 95 -38 0.33 Ves
SLN 3035 0.0 1 0.0 0 60 4 1.00
43 ACT HPBulb 11000 46.45 500.0 355 1.4 119.8 7.0 0.00 0.850 1800
120x7 8100 6.0 205 15 0.0 0.0 1.000 0.750 1425
LOC UDL-2, Static UDL-2, Static 1.15 4032 6.5 0.0 0.000 0.000 25 25 Ves
MIN 0.0 06
BUC 1800.0 0.0 0.0 0.0 453 4.0 0 66 95 -41 0.33 Ves
SLN 3035 0.0 1 0.0 0 62 4 1.00
44 ACT HPBulb 11500 46.45 500.0 355 1.4 119.8 7.0 0.00 0.850 1800
120x 7 8100 6.0 205 15 0.0 0.0 1.000 0.750 1550
LOC UDL-2, Static UDL-2, Static 1.15 4032 6.5 0.0 0.000 0.000 25 25 Ves
MIN 0.0 06
BUC 1800.0 0.0 0.0 0.0 452 40 0 66 9% -42 0.33 Ves
SLN 299.6 0.0 1 0.0 0 62 4 1.00
45 ACT HPBulb 12000 46.45 500.0 355 1.4 119.8 7.0 0.00 0.850 1800
120x 7 8100 6.0 205 15 0.0 0.0 1.000 0.750 1550
LOC UDL-2, Static UDL-2, Static 1.15 4032 6.5 0.0 0.000 0.000 25 25 Ves
MIN 0.0 06
BUC 1800.0 0.0 0.0 0.0 453 4.0 0 66 95 42 0.33 Ves
SLN 3035 0.0 1 0.0 0 63 4 1.00
Inner bottom at #99
54 ACT HPBulb 0 66.81 500.0 355 14 140.0 7.0 0.00 0.832 1800
140x 7 1400 85 205 15 0.0 0.0 1.000 0.750 1550
LOC UDL-2, Static UDL-2, Static 3.70 1808 6.5 0.0 0.000 0.000 78 78 Ves
MIN 0.0 13
BUC 1800.0 0.0 0.0 0.0 815 5.0 0 87 109 0 0.36 Ves
SLN 363.0 0.0 3 0.0 0 46 4 1.00
46 ACT HPBulb 500 66.81 500.0 355 1.4 140.0 7.0 0.00 0.832 1800
140x 7 1400 85 205 15 0.0 0.0 1.000 0.750 1550
LOC UDL-2, Static UDL-2, Static 3.70 1808 6.5 0.0 0.000 0.000 78 78 Ves
MIN 0.0 13
BUC 1800.0 0.0 0.0 0.0 815 5.0 0 87 106 0 0.35 Ves
SLN 363.0 0.0 3 0.0 0 47 4 1.00
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48 ACT HPBulb 1500 66.81 500.0 355 14 140.0 7.0 0.00 0.832 1800
140x7 1400 8.5 205 15 0.0 0.0 1.000 0.750 1550
LOC UDL-2, Static UDL-2, Static 3.70 1808 6.5 0.0 0.000 0.000 7.8 7.8 Ves
MIN 0.0 4.8
BUC 1800.0 0.0 0.0 0.0 815 5.0 0 87 106 1 0.35 Yes
SLN 363.0 0.0 3 0.0 0 47 4 1.00
49 ACT HPBulb 2000 66.81 500.0 355 1.4 140.0 7.0 0.00 0.832 1800
140x7 1400 8.5 205 15 0.0 0.0 1.000 0.750 1550
LOC UDL-2, Static UDL-2, Static 3.70 1808 6.5 0.0 0.000 0.000 7.8 7.8 Yes
MIN 0.0 4.8
BUC 1800.0 0.0 0.0 0.0 815 5.0 0 87 109 1 0.36 Yes
SLN 363.0 0.0 3 0.0 0 46 4 1.00
50 ACT HPBulb 2500 66.81 500.0 355 14 140.0 7.0 0.00 0.832 1800
140x 7 1400 8.5 205 15 0.0 0.0 1.000 0.750 1550
LOC UDL-2, Static UDL-2, Static 3.70 1808 6.5 0.0 0.000 0.000 7.8 7.8 Yes
MIN 0.0 4.8
BUC 1800.0 0.0 0.0 0.0 815 5.0 0 87 106 1 0.35 Ye
SLN 363.0 0.0 3 0.0 0 47 4 1.00 s
52 ACT HPBulb 3500 74.23 500.0 355 0.5 140.3 7.0 0.00 1.000 1800
140x7 1400 9.0 205 0.5 0.0 0.0 1.000 0.950 1550
LOC TK-2, Static TK-2, Static 51.78 143 6.0 2.0 0.000 0.000 -132.2 -132.2 Ves
MIN 0.0 4.8
BUC 1800.0 0.0 0.0 0.0 902 4.5 -132 0 0 0 0.35 Ves
SLN 363.0 0.0 3 0.0 0 120 5 1.00
53 ACT HPBulb 4000 74.23 500.0 355 0.5 140.3 7.0 0.00 1.000 1800
140x7 1400 9.0 205 0.5 0.0 0.0 1.000 0.950 1550
LOC TK-2, Static TK-2, Static 51.78 143 6.0 2.0 0.000 0.000 -132.2 -132.2 Yes
MIN 0.0 4.8
BUC 1800.0 0.0 0.0 0.0 902 4.5 -132 0 0 0 0.35 Yes
SLN 363.0 0.0 3 0.0 0 120 5 1.00
54 ACT HPBulb 4500 74.23 500.0 355 0.5 140.3 7.0 0.00 1.000 1800
140x 7 1400 9.0 205 0.5 0.0 0.0 1.000 0.950 1550
LOC TK-2, Static TK-2, Static 51.78 143 6.0 2.0 0.000 0.000 -132.2 -132.2 Yes
MIN 0.0 4.8
BUC 1800.0 0.0 0.0 0.0 902 4.5 -132 0 0 0 0.35 Yes
SLN 363.0 0.0 3 0.0 0 120 5 1.00
55 ACT HPBulb 5000 74.23 500.0 355 0.5 140.3 7.0 0.00 1.000 1800
140x7 1400 9.0 205 0.5 0.0 0.0 1.000 0.950 1550
LOC TK-2, Static TK-2, Static 51.78 143 6.0 2.0 0.000 0.000 -132.2 -132.2 Yes
MIN 0.0 4.8
BUC 1800.0 0.0 0.0 0.0 902 4.5 -132 0 0 0 0.35 Ves
SLN 363.0 0.0 3 0.0 0 120 5 1.00
56 ACT HPBulb 5500 74.23 500.0 355 0.5 140.3 7.0 0.00 1.000 1800
140x7 1400 9.0 205 0.5 0.0 0.0 1.000 0.950 1425
LOC TK-2, Static TK-2, Static 51.78 143 6.0 2.0 0.000 0.000 -132.2 -132.2 Yes
MIN 0.0 4.8
BUC 1800.0 0.0 0.0 0.0 902 4.5 -132 0 0 0 0.35 Yes
SLN 363.0 0.0 3 0.0 0 120 5 1.00
58 ACT HPBulb 6500 74.23 500.0 355 0.5 140.3 7.0 0.00 1.000 1800
140x7 1400 9.0 205 0.5 0.0 0.0 1.000 0.950 1425
LOC TK-2, Static TK-2, Static 51.78 143 6.0 2.0 0.000 0.000 -132.2 -132.2 Yes
MIN 0.0 4.8
BUC 1800.0 0.0 0.0 0.0 902 45 -132 0 0 0 0.35 Yes
SLN 363.0 0.0 3 0.0 0 120 5 1.00
59 ACT HPBulb 7000 74.23 500.0 355 0.5 140.3 7.0 0.00 1.000 1800
140x 7 1400 9.0 205 0.5 0.0 0.0 1.000 0.950 1550
LOC TK-2, Static TK-2, Static 51.78 143 6.0 2.0 0.000 0.000 -132.2 -1322 Yes
MIN 0.0 4.8
BUC 1800.0 0.0 0.0 0.0 902 4.5 -132 0 0 0 0.35 Ves
SLN 363.0 0.0 3 0.0 0 120 5 1.00
60 ACT HPBulb 7500 73.76 500.0 355 0.5 140.3 7.0 0.00 1.000 1800
140x7 1400 8.5 205 0.5 0.0 0.0 1.000 0.950 1550
LOC TK-2, Static TK-2, Static 51.78 142 6.0 2.0 0.000 0.000 -132.2 -132.2 Ves
MIN 0.0 4.8
BUC 1800.0 0.0 0.0 0.0 902 4.5 -132 0 0 0 0.35 Yes
SLN 363.0 0.0 3 0.0 0 120 5 1.00
61 ACT HPBulb 8000 73.76 500.0 355 0.5 140.3 7.0 0.00 1.000 1800
140x7 1400 8.5 205 0.5 0.0 0.0 1.000 0.950 1550
LOC TK-2, Static TK-2, Static 51.78 142 6.0 2.0 0.000 0.000 -132.2 -132.2 Yes
MIN 0.0 4.8
BUC 1800.0 0.0 0.0 0.0 902 4.5 -132 0 0 0 0.35 Yes
SLN 363.0 0.0 3 0.0 0 120 5 1.00
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62 ACT HPBulb 8500 73.76 500.0 355 05 1403 7.0 0.00 1000 1800
140x7 1400 85 205 05 0.0 0.0 1.000 0950 1550
LOC TK-2, Static TK-2, Static 51.78 142 6.0 20 0.000 0.000 1322 1822
MIN 0.0 48
BUC 1800.0 0.0 0.0 0.0 902 45 132 0 0 0 0.35 Ves
SLN 363.0 0.0 3 0.0 0 120 5 1.00
64  ACT HPBulb 9500 11998 5000 355 15 160.0 11.0 0.00 0831 1800
160 L1 1400 85 205 15 0.0 0.0 1.000 0750 1550
LOC UDL-2, Static UDL-2, Static 3.70 3244 6.5 0.0 0.000 0.000 7.8 7.8 Yes
MIN 0.0 13
BUC 1800.0 0.0 0.0 0.0 1539 Bl 0 87 100 -30 0.32 Ves
SLN 363.0 0.0 3 0.0 0 34 3 1.00
65 ACT HPBulb 10000 119.98 500.0 355 15 160.0 11.0 0.00 0.831 1800
160x 11 1400 85 205 15 0.0 00 1.000 0750 1550
LOC UDL-2, Static UDL-2, Static 3.70 3244 6.5 0.0 0.000 0.000 7.8 7.8 Ves
MIN 0.0 1.3
BUC 1800.0 0.0 0.0 00 1539 55 0 87 101 -31 0.32 Ve
SLN 363.0 0.0 3 0.0 0 34 3 1.00 s
66  ACT HPBulb 10500 11998 5000 355 15 160.0 11.0 0.00 0831 1800
160 x 11 1400 85 205 15 0.0 0.0 1.000 0750 1550
LOC UDL-2, Static UDL-2, Static 3.70 3244 6.5 0.0 0.000 0.000 7.8 7.8 Ves
MIN 0.0 13
BUC 1800.0 0.0 0.0 00 1539 55 0 87 101 -33 0.32 Ves
SLN 363.0 0.0 3 0.0 0 35 3 1.00
67 ACT HPBulb 11000 11998 5000 355 15 160.0 11.0 0.00 0831 1800
160 11 1400 85 205 15 0.0 00 1.000 0750 1550
LOC UDL-2, Static UDL-2, Static 3.70 3244 6.5 0.0 0.000 0.000 7.8 7.8 Ves
MIN 0.0 13
BUC 1800.0 0.0 0.0 0.0 1539 515 0 87 101 -34 0.32 Yes
SLN 363.0 0.0 3 0.0 0 35 3 1.00
68 ACT HPBulb 11500 119.98 441.6 355 15 160.0 11.0 0.00 0.831 1800
160 x 11 1400 85 205 15 0.0 0.0 1.000 0750 1579
LOC UDL-2, Static UDL-2, Static 3.27 3672 6.5 0.0 0.000 0.000 7.8 7.8 Yes
MIN 0.0 13
BUC 1800.0 0.0 0.0 0.0 1515 Bl 0 87 94 -35 0.30 Yes
SLN 342.3 0.0 2 0.0 0 35 3 1.00
LongPlaneBulkhead9000 9000 Splitl at #99
0 ACT  HPBulb 9000 10711 4461 355 05 160.3 8.0 0.00 0.000 1800
160 8 530 8.0 205 05 0.0 00 1.000 0950 1577
LOC Sea chest, - TK-2, Static 99.89 107 6.0 2.0 7.200 0.000 200.0 -140.9 Yes
MIN 0.0 5.7
BUC 1800.0 0.0 0.0 0.0 1372 5.0 -9 107 123 -3 0.39 Yes
SLN 344.0 0.0 2 0.0 0 33 4 1.00
1 ACT HPBulb 9000 107.11 435.0 355 0.5 160.3 8.0 0.00 0.000 1800
160x 8 1100 8.0 205 0.5 0.0 0.0 1.000 0.950 1582
LOC  Sea chest, - TK-2, Static 97.42 110 6.0 2.0 7.200 0.000 2000 1852
MIN 0.0 5.7
BUC 1800.0 0.0 0.0 00 1368 5.0 3 94 108 1 0.34 Ves
SLN 339.7 0.0 2 0.0 0 30 4 1.00
LongPlaneBulkhead3000 3000 Splitl at #99
0 ACT HPBulb 3000 56.16 500.0 355 15 119.8 9.0 0.00 1.000 1800
1209 450 8.0 205 15 0.0 00 1.000 0950 1550
LOC TK-2, Static TK-2, Static 55.52 101 7.0 3.0 0.000 0.000 1417 1417 Ves
MIN 0.0 6.0
BUC 1800.0 0.0 0.0 00 583 40 0 109 132 0 0.45 Ves
SLN 363.0 0.0 2 0.0 0 59 3 1.00
1 ACT  HPBulb 3000 56.16 475.0 355 15 119.8 9.0 0.00 1000 1800
120x9 1050 8.0 205 15 0.0 0.0 1.000 0.950 1563
LOC TK-2, Static TK-2, Static 50.50 11 7.0 25 0.000 0.000 1357 1357 Ves
MIN 0.0 6.0
BUC 1800.0 0.0 0.0 0.0 580 40 0 95 113 2 0.38 Ves
SLN 3547 0.0 2 0.0 0 57 2 1.00
Girder6000 at #99
0 ACT  HPBulb 6000 34.38 4855 355 05 100.0 6.0 0.00 0807 1800
100 x 6 470 8.5 205 0.5 0.0 0.0 1.000 0.750 1557
LOC  INT-1, Static INT-1, Static 5.65 608 55 05 7.200 7.200 120 120 Ves
MIN 0.0 2.0
BUC 1800.0 0.0 0.0 00 316 3.0 0 109 135 0 053 Ves
SLN 358.3 0.0 2 0.0 0 98 2 1.00
1 ACT  HPBulb 6000 34.38 465.0 355 05 100.0 6.0 0.00 0827 1800
100x 6 1100 85 205 05 0.0 0.0 1.000 0750 1568
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LOC  INT-1, Static INT-1, Static 5.29 650 55 0.5 7.200 7.200 12.0 12.0 Ves
MIN 0.0 2.0
BUC 1800.0 0.0 0.0 0.0 315 3.0 0 94 118 1 0.45 Ves
SLN 351.1 0.0 2 0.0 0 93 2 1.00
General Panel 2 at #99
27 ACT  Flatbar 0 0.00 0.0 0 05 60.0 8.0 0.00 0.000 0
60x8 0 6.5 0 0.5 0.0 0.0 0.000 0.000 0
LoC 0.00 0 55 0.0 0.000 0.000 0.0 0.0 Ves
MIN 0.0 0.0
BUC 600.0 0.0 0.0 0.0 51 4.0 0 120 159 -4 0.57 Ves
SLN 2365 0.0 1 0.0 0 77 0 1.00
28 ACT  Flatbar 0 0.00 0.0 0 05 60.0 8.0 0.00 0.000 0
60x 8 0 6.5 0 05 0.0 0.0 0.000 0.000 0
LoC 0.00 0 55 0.0 0.000 0.000 0.0 0.0 Ves
MIN 0.0 0.0
BUC 600.0 0.0 0.0 0.0 51 40 0 108 167 5 0.60 Ves
SLN 242.7 0.0 1 0.0 0 75 0 1.00
22 ACT  Flatbar 0 0.00 0.0 0 05 60.0 8.0 0.00 0.000 0
60 x 8 0 6.5 0 05 0.0 0.0 0.000 0.000 0
LOC 0.00 0 55 0.0 0.000 0.000 0.0 0.0 Yes
MIN 0.0 0.0
BUC 600.0 0.0 0.0 0.0 51 4.0 0 97 149 1 0.53 Ves
SLN 242.7 0.0 1 0.0 0 75 0 1.00
29 ACT Flatbar 0 0.00 0.0 0 0.5 60.0 8.0 0.00 0.000 0
60 x8 0 6.5 0 0.5 0.0 0.0 0.000 0.000 0
Loc 0.00 0 55 0.0 0.000 0.000 0.0 0.0 Ves
MIN 0.0 0.0
BUC 600.0 0.0 0.0 0.0 51 4.0 0 86 132 1 0.47 Ves
SLN 2427 0.0 1 0.0 0 75 0 1.00
30 ACT  Flatbar 0 0.00 0.0 0 05 60.0 8.0 0.00 0.000 0
60x 8 0 6.5 0 05 0.0 0.0 0.000 0.000 0
LoC 0.00 0 55 0.0 0.000 0.000 0.0 0.0 Ves
MIN 0.0 0.0
BUC 600.0 0.0 0.0 0.0 51 4.0 0 75 103 2 0.37 Ves
SLN 2395 0.0 1 0.0 0 77 0 1.00
General Panel 3 at #99
20 ACT  Flatbar 0 0.00 0.0 0 05 60.0 8.0 0.00 0.000 0
60x8 0 6.5 0 0.5 0.0 0.0 0.000 0.000 0
LoC 0.00 0 55 0.0 0.000 0.000 0.0 0.0 Ves
MIN 0.0 0.0
BUC 600.0 0.0 0.0 0.0 51 4.0 0 120 159 -6 0.57 Ves
SLN 2365 0.0 1 0.0 0 77 0 1.00
21 ACT  Flatbar 0 0.00 0.0 0 05 60.0 8.0 0.00 0.000 0
60 % 8 0 6.5 0 05 0.0 0.0 0.000 0.000 0
LoC 0.00 0 55 0.0 0.000 0.000 0.0 0.0 Ves
MIN 0.0 0.0
BUC 600.0 0.0 0.0 0.0 51 40 0 108 167 -7 0.60 Ves
SLN 242.7 0.0 1 0.0 0 75 0 1.00
19 ACT  Flatbar 0 0.00 0.0 0 0.5 60.0 8.0 0.00 0.000 0
60 % 8 0 6.5 0 05 0.0 0.0 0.000 0.000 0
LOC 0.00 0 55 0.0 0.000 0.000 0.0 0.0 Yes
MIN 0.0 0.0
BUC 600.0 0.0 0.0 0.0 51 4.0 0 97 149 2 0.53 Ves
SLN 242.7 0.0 1 0.0 0 75 0 1.00
18 ACT  Flatbar 0 0.00 0.0 0 05 60.0 8.0 0.00 0.000 0
60x8 0 6.5 0 0.5 0.0 0.0 0.000 0.000 0
Loc 0.00 0 55 0.0 0.000 0.000 0.0 0.0 Ves
MIN 0.0 0.0
BUC 600.0 0.0 0.0 0.0 51 4.0 0 86 132 2 0.47 Ves
SLN 2427 0.0 1 0.0 0 75 0 1.00
27 ACT  Flatbar 0 0.00 0.0 0 05 60.0 8.0 0.00 0.000 0
60x 8 0 6.5 0 05 0.0 0.0 0.000 0.000 0
LoC 0.00 0 55 0.0 0.000 0.000 0.0 0.0 Ves
MIN 0.0 0.0
BUC 600.0 0.0 0.0 0.0 51 40 0 75 103 2 0.37 Ves
SLN 2395 0.0 1 0.0 0 77 0 1.00
General Panel 4 at #99
2 ACT HPBulb 0 0.00 0.0 0 1.4 120.0 7.0 0.00 0.000 0
120x 7 0 8.5 0 1.5 0.0 0.0 0.000 0.000 0
LoC 0.00 0 6.5 0.0 0.000 0.000 0.0 0.0 Ves
MIN 0.0 0.0
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BUC

1800.0 0.0

0.0

0.0

520

4.0

110

134

0.47

SLN 363.0 0.0 3 0.0 0 68 3 1.00 Yes
0 ACT HPBulb 0 0.00 0.0 1.4 1200 7.0 0.00 0000 O
120x7 0 85 15 0.0 0.0 0.000 0000 O
LocC 0.00 6.5 0.0 0.000 0.000 0.0 0.0 Vea
MIN 0.0 0.0
BUC 1800.0 0.0 0.0 0.0 520 40 0 96 117 0 0.41 Ves
SLN 363.0 0.0 3 0.0 0 68 3 1.00
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Stiff. No
ACT
Type
Dimension
y

z
Spacing
tol_net
Ren

TeH

ter

tew
h
by
tw
tr
X
Cm
Cs
Ci
lhdg

Ishr
LOC/MIN

Load ref.
for Z

Load ref.
for tw

Zreq

ZRel. req

tw min

tf min

tw shear

tpl min net

3.6.4. Provjera popre¢nih nosaca

Identifikacija uzduznjaka

Stvarne dimenzije uzduznjaka

Tip profila

Dimenzije profila

Y koordinata [mm]

Z koordinata [mm]

Razmak izmedu uzduznjaka [mm]
Stvarna ebljina struka [mm]
Granica razvlacenja [N/mm?]

Ren /(3)%° [N/mm?]

Korozijski dodatak za flanzu [mm]
Korozijski dodatak za struk [mm]
Visina struka[mm]

Sirina flanze [mm]

Debljna struka [mm]

Debljina flanze [mm]

Koeficijent

Koeficijent za kombinaciju aksijalnih, savijaju¢ih i smi¢nih naprezanja
Dopusteni koeficijent savijanja
Dopusteni koeficijent smicanja
Efektivni raspon savijanja [mm]
Efektivni raspon smicanja[mm]
Minimalni zahtjevi za lokalna opterecenja

Referenca opterecenja po Z os

Referenca opterecenja za debljinu struka

Minimalni otpor presjeka [cm®]

Z Stvarni / zahtjev [%]

Minimalna debljina struka [mm]
Minimalna debljina flanze [mm]
Minimalna debljina struka (uvijanje) [mm]

Zahtjevanja debljina oplo¢enja [mm]
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draught; Gaz za Zng

draught,, Gaz za ty shear

pz / Fsc Projektni tlak za Zg [kN/mZ] ili ¢eli¢na vitla, i.e. BC-9 or BC-10 [kN]
Pw Projektni tlak za tw shear [KN/M?]

OK? Jesu li zahtjevi ispunjeni

BUC/SLN Zahtjevi za uvijanje i odnos dimenzija

Span Raspon [mm]

Dets Efektivna $irina oploc¢enja [mm)]

bt Minimalna debljina flanze (vitkost) [mm]

lhuc Stvarni moment inercije prema Ch8, Sec5, 2.3.5. [cm?]
Ireq Zahtjevani moment inercije prema Ch8, Sec5, 2.3.5. [cm’]
lstend Actual net moment of inertia including plate flange with effective width = 0.8*s [cm*]
tw min sl Minnimalna debljina struka (vitkost) [mm]

tf min I Minimalna debljina flanze (vitkost) [mm]

Plat Bo¢ni pritisak [kN/m?]

Oy Napreznje u smjeru X-osi [N/mm?]

Gy Nprezanje u smjeru Y-osi [N/mm?]

Ca Aksijalno naprezanje [N/mm?]

b Savojno naprezanje [N/mm?]

T Smi&no napezanje [N/mm?]

Ow Naprezanje zbog uvijanja [N/mm?]

Nactual Eta stvarno

MNallow Eta dopusteno

FAT Rezultati zamora

ConnType Vrsta spoja
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Stiff. | ACT Type y Zoet Spacing Ren tow hw_net tw X Cs lodg
No Dimension z tol_net TeH ter bs t; Cnm Ct shr
[mm] [cm?¥] [mm] [N/mm?] [mm] [mm] [mm] [mm]
LOC Load ref. for Z Load ref. for t,, Zreg ZRel. req tw min tw shear draughtz | draughty, pz Ptw
MIN [cm?] [%] tmin tot min_net [m] [m] [kNm? | [kN/m? | OK?
[mm] [mm]
BUC Span Est. Zreq Est. hy req b s loue tw mins! Plat Ox GCa T Nactual
SLN Def Est. t; req Ireq f min sl Oy Oph Ow Nallow OK?
[mm] [cm®] [mm] [mm] [cm®*] [mm] [kN/m? | [N/mm? | [N/mm?] | [N/mm?]
Frame #99 (64510 mm from A.P.)
Outer shell at #99
0  ACT Builtup T from plates 12494 209.64 600.0 355 15 2015 8.0 0.00 0850 34652
208x 100 x 8 x 8 3032 85 205 15 100.0 8.0 1.000 0750 31652
LOC SEA-2, Static SEA-2, Static 0.00 0 7.0 0.0 0.000 0.000 0.0 00 |,
MIN 7.0 0.0 S
BUC 0.0 0.0 0.0 15 0 4.0 0 0 0 0 000
SLN 0.0 0.0 : 0 6.0 0 0 0 0.00 '€
0  ACT Builtup T from plates 12500 272.05 600.0 355 15 3315 9.0 0.00 0.850 200.0
339x100 X 9x 9 4900 85 205 15 100.0 9.0 1.000 0.750 0.0
LOC SEA-2, Static SEA-2, Static 0.00 0 7.0 0.0 0.000 0.000 0.0 00
MIN 7.0 0.0
BUC 0.0 0.0 0.0 0 7.0 0 0 0 0 0.00
SLN 0.0 0.0 Lol 0 6.0 0 0 0 000 Yes
0  ACT Builtup T from plates 12500 477.65 300.0 355 15 3315 9.0 0.00 0.850 1500.0
339x100 X 9x 9 5750 145 205 15 100.0 9.0 1.000 0.750 1350.0
LOC SEA-2, Static Ice class - web 0.00 0 7.0 9.0 0.000 0.000 0.0 839.5
MIN thickness 7.0 0.0 Yes
BUC 1500.0 0.0 0.0 66.0 11640 7.0 0 0 0 0 007,
SLN 254.4 0.0 : 8 6.0 0 0 25 100 Y&
0  ACT Builtup T from plates 12500 556.54 600.0 355 05 331.0 9.0 0.00 0850  2400.0
339x100 X 9x 9 10100 145 205 05 100.0 9.0 1.000 0750 21000
LOC SEA-2, Static SEA-2, Static 0.00 0 6.0 0.0 0.000 0.000 0.0 00 o
MIN 6.0 0.0
BUC 0.0 0.0 0.0 . 0 6.0 0 0 0 0 000
SLN 0.0 0.0 : 0 5.0 0 0 0 000 'S
Strength Deck at #99
0  ACT Builtup T from plates 2000 1094.20 600.0 355 05 450.8 10.0 0.00 0850  4000.0
460 x 150 x 10 x 10 11300 7.0 205 05 150.0 10.0 1.000 0750 37000
LOC UDL-2, Static UDL-2, Static 9.10 12020 55 0.0 0.000 0.000 34 34 e
MIN 55 0.7
BUC 0.0 0.0 0.0 0 8.0 0 0 0 0 0.00
SLN 0.0 0.0 iy 0 75 0 0 0 000 Yes
0  ACT Builtup T from plates 4900 102592 600.0 355 05 450.8 10.0 0.00 0.850 1800.0
460 x 150 x 10 X 10 11300 7.0 205 05 150.0 10.0 1.000 0.750 1500.0
LOC UDL-2, Static UDL-2, Static 1.84 55655 55 0.0 0.000 0.000 34 34
MIN 55 0.7
BUC 0.0 0.0 0.0 0 8.0 0 0 0 0 0.00
SLN 0.0 0.0 e 0 75 0 0 0 0.00 €S
0  ACT Builtup T from plates 8150  1094.20 600.0 355 05 450.8 10.0 0.00 0850 47000
460 x 150 x 10 x 10 11300 7.0 205 05 150.0 10.0 1.000 0750  4400.0
LOC UDL-2, Static UDL-2, Static 1257 8706 55 0.0 0.000 0.000 34 34 e
MIN 55 0.7
BUC 0.0 0.0 0.0 900 0 8.0 0 0 0 0 000
SLN 0.0 0.0 : 0 75 0 0 0 000 '€
Deck 4800 4800 at #99
0  ACT Builtup T from plates 6310 1299.64 600.0 355 15 5415 11.0 0.00 0850 52000
550 x 150 x 11 x 10 4800 56 205 15 150.0 10.0 1.000 0.750 1680.0
LOC UDL-2, Static UDL-2, Static 35.16 3696 65 0.0 0.000 0.000 78 78 e
MIN 6.5 1.1
BUC 0.0 0.0 0.0 0 105 0 0 0 0 0.00
SLN 0.0 0.0 208y 0 8.5 0 0 0 000 €S
Deck 8100 8100 at #99
0  ACT Builtup T from plates 2000 131158 600.0 355 15 541.3 11.0 0.00 0850  4000.0
550 x 150 x 11 X 10 8100 6.0 205 15 150.0 10.0 1.000 0750 37000
LOC UDL-2, Static UDL-2, Static 6.63 19788 6.5 0.0 0.000 0.000 25 25 e
MIN 65 0.6
BUC 0.0 0.0 0.0 0 105 0 0 0 0 0.00
SLN 0.0 0.0 28y 0 8.5 0 0 0 000 €S
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Stiff. | ACT Type y Zoet Spacing Ren tow hw_net tw X Cs lodg
No Dimension z tol_net TeH ter bs t; Cnm Ct shr
[mm] [cm?¥] [mm] [N/mm?] [mm] [mm] [mm] [mm]
LOC Load ref. for Z Load ref. for t,, Zreg ZRel. req tw min tw shear draughtz | draughty, pz Ptw
MIN [em’] [%] trmn | toimin et [m] [m] [kN/m?] | [kN/m?] | OK?
[mm] [mm]
BUC Span Est. Zreq Est. hy, req bt loue T min sl Piat Gx Ca T Nactual
SLN Def Est. t; req Ireq f min sl Oy Oph Ow Nallow OK?
[mm] [cm®] [mm] [mm] [cm®*] [mm] [kN/m? | [N/mm? | [N/mm?] | [N/mm?]
0 ACT Builtup T from plates 4900 1221.22 600.0 355 15 541.3 11.0 0.00 0.850 1800.0
550 x 150 x 11 x 10 8100 6.0 205 15 150.0 10.0 1.000 0.750 1500.0
LOC UDL-2, Static UDL-2, Static 1.34 90988 6.5 0.0 0.000 0.000 25 25 Yes
MIN 6.5 0.6
BUC 0.0 0.0 0.0 0 105 0 0 0 0 0.00
SLN 0.0 0.0 MO 0 8.5 0 0 0 000 '€
0 ACT Builtup T from plates 8150 1311.58 600.0 355 15 541.3 11.0 0.00 0.850 4700.0
550 x 150 x 11 x 10 8100 6.0 205 15 150.0 10.0 1.000 0.750 4400.0
LOC UDL-2, Static UDL-2, Static 9.15 14333 6.5 0.0 0.000 0.000 2.5 2.5 Ye
MIN 6.5 06 S
BUC 0.0 0.0 0.0 0 105 0 0 0 0 0.00
SLN 0.0 0.0 1080 0 85 0 0 0 000 '€
General Panel 2 at #99
0 ACT HPBulb 0 0.00 0.0 0 0.5 120.0 7.0 0.00 0.000 0.0
120x7 0 6.5 0 0.5 0.0 0.0 0.000 0.000 0.0
LOC 0.00 0 5.5 0.0 0.000 0.000 0.0 0.0 N/A
MIN 0.0 0.0
BUC 0.0 0.0 0.0 00 0 4.0 0 0 0 0 0.00 v
SLN 0.0 0.0 : 0 0.0 0 0 0 000 '
General Panel 3 at #99
0 ACT HPBulb 0 0.00 0.0 0 0.5 120.0 7.0 0.00 0.000 0.0
120x7 0 6.5 0 0.5 0.0 0.0 0.000 0.000 0.0
LOC 0.00 0 oI5 0.0 0.000 0.000 0.0 0.0 N/A
MIN 0.0 0.0
BUC 0.0 0.0 0.0 0 4.0 0 0 0 0 0.00
SLN 0.0 0.0 o2 0 0.0 0 0 0 000 &
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ID

End/shear conn

t. PSM

tc web stiff

PSM web
angle

S1, S2

Ren

Ow perm, Gy
Owc Perm, Gy
T perm, Ty

w

W1, W2

lieg Web stiff
lieg brkt

lieg direct

lieg lug

fweld

3.6.5. Provjera spojeva elemenata strukture

Identifikacija popre¢nog nosaca

Primjenjeni spoj

Korozijski dodatak spoja [mm]

Korozijski dodatak strka elementa strukture [mm]

Kut spoja primarnog elementa strukture [deg]

Razmak izmedu primarnog strukturnog elementa prema pramcu i krmi od promatrane

pozicije [m]

Granica razvladenja [N/mm?]

Dozvoljrno i stvarno naprezanje struka uzuznjaka dalje od zavara [N/mm?]
Dozvoljrmo i stvarno naprezanje struka uzuznjaka dalje pri zavaru [N/mm?]
Dopusteno i stvarno smi¢no naprezanje zavara [N/mm?]

Ukupno opterecenje zavara [KN]

Preneseno optere¢enje zavarom, W1, i optereéenje spojem uzduznjaka, W2 [KN]
Duzina zavara za struk uzduznjaka [mm]

Duzina zavara za struk potpornog nosaca [mm]

Duzina zavara za direktni smi¢ni spoj [mm]

Duzina zavara za prikljucak na smicni spoj [mm]

Faktor zavara

Okoli$ni koeficijent

Ukupna duzina smi¢nog spoja [mm]

Ukupna duzina spoja struka uzduznjaka i potpornog nosac¢a [mm]
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ACT t. web PSM web Ren Ren
1D aft Slliggrcs:r?n tc[:];'}/l stiff angle ¢y [Sml ] [fnz] PSM web stiff
fwd [mm] [deg] [N/mm?] | [N/mm?]
YIELD aft oy perm Oy Ouc PErm Guc T perm Tw W W1 W2 OK?
fwd [N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?] [kN] [kN] [kN] !
. lieg brkt lieg direct lieg lug
WELD aft Ileg web stiff [mm] [mm] [mm] [mm] Freld f, |5 dw‘; OK?
fwd [mm] [mm]
req | act req act req | act req ‘ act
Frame #99 (64510 mm from A.P.)
Outer shell at #99
ACT (31) EC31
69 aft (Da) Direct without lug asym, t=10 15 0.0 9.0 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 L5 0.0 9.0 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 145.5 0.0 0.0 0.0 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 0.0 0.0 0.0 0.0
WELD aft 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 4.0 6.0 0.0 0.0 0.3 1.0 0.0 0.0 &s
ACT (31) EC31
54 aft (Da) Direct without lug asym, t=10 15 0.0 9.0 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 L5 0.0 900 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 1455 0.0 0.0 0.0 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 0.0 0.0 0.0 0.0
WELD aft 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 10 0.0 0.0
fwd 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 10 0.0 0.0 Yes
ACT (31) EC31
65 aft (Da) Direct without lug asym, t=10 05 0.0 900 1.8 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 05 0.0 9.0 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 184.5 124.4 112.3 112.3 0.0 Ves
fwd 0.0 0.0 0.0 0.0 184.5 124.4 112.3 112.3 0.0
WELD aft 0.0 0.0 0.0 0.0 6.0 6.0 0.0 00 03 1.0 95.0 0.0 v
fwd 0.0 0.0 0.0 0.0 6.0 6.0 0.0 00 03 10 95.0 0.0 e
ACT (31) EC31
66 aft (Da) Direct without lug asym, t=10 05 0.0 900 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 05 0.0 900 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 184.5 124.3 112.2 112.2 0.0 Yes
fwd 0.0 0.0 0.0 0.0 184.5 124.3 112.2 112.2 0.0
WELD aft 0.0 0.0 0.0 0.0 6.0 6.0 0.0 00 03 1.0 95.0 0.0 v
fwd 0.0 0.0 0.0 0.0 6.0 6.0 0.0 00 03 10 95.0 0.0 &
ACT (31) EC31
67 aft (Da) Direct without lug asym, t=10 05 0.0 900 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 05 0.0 900 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 184.5 124.2 1121 112.1 0.0 Yes
fwd 0.0 0.0 0.0 0.0 1845 124.2 112.1 112.1 0.0
WELD aft 0.0 0.0 0.0 0.0 6.0 6.0 0.0 00 03 1.0 95.0 0.0
fwd 0.0 0.0 0.0 0.0 6.0 6.0 0.0 00 03 10 95.0 0.0 Yes
ACT (31) EC31
68 aft (Da) Direct without lug asym, t=10 05 0.0 9.0 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 05 0.0 9.0 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 184.5 124.1 112.0 112.0 0.0 Yes
fwd 0.0 0.0 0.0 0.0 184.5 124.1 112.0 112.0 0.0
WELD aft 0.0 0.0 0.0 0.0 6.0 6.0 0.0 00 03 1.0 95.0 0.0 v
fwd 0.0 0.0 0.0 0.0 6.0 6.0 0.0 00 03 10 95.0 0.0 e
ACT (31) EC31
69 aft (Da) Direct without lug asym, t=10 05 0.0 9.0 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 05 0.0 9.0 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 1845 124.0 111.9 111.9 0.0 Yes
fwd 0.0 0.0 0.0 0.0 184.5 124.0 111.9 111.9 0.0
WELD aft 0.0 0.0 0.0 0.0 55 6.0 0.0 00 03 1.0 95.0 0.0 v
fwd 0.0 0.0 0.0 0.0 55 6.0 0.0 00 03 10 95.0 0.0 e
ACT (31) EC31
81 aft (Da) Direct without lug asym, t=10 L5 0.0 900 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 15 0.0 9.0 18 18 3550 0.0
YIELD aft 0.0 0.0 0.0 0.0 145.5 0.0 0.0 0.0 0.0 Yes
fwd 0.0 0.0 0.0 0.0 1455 0.0 0.0 0.0 0.0
WELD aft 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 10 0.0 0.0 e
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ACT t. web PSM web Ren Ren
1D aft Slliggrcs:r?n tc[:];'}/l stiff angle ¢y [Sml ] [Sr’nz] PSM web stiff
fwd [mm] [deg] [N/mm?] | [N/mm?]
YIELD aft oy perm Oy Ouc PErm Guc T perm Tw W W1 W2 OK?
fwd [N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?] [kN] [kN] [kN] !
. lieg brkt lieg direct lieg lug
WELD aft | leg Web stiff [mm] [mm] [mm] [mm] faeld f. s e OK?
fwd [mm] [mm]
req | act req act req act req ‘ act
ACT (31) EC31
82 aft (Da) Direct without lug asym, t=10 L5 0.0 9.0 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 L5 0.0 900 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 145.5 0.0 0.0 0.0 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 0.0 0.0 0.0 0.0
WELD aft 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 40 60 00 00 03 10 0.0 0.0 e
ACT (31) EC31
9% aft (Da) Direct without lug asym, t=10 15 0.0 9.0 18 18 3550 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 L5 0.0 9.0 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 145.5 0.0 0.0 0.0 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 0.0 0.0 0.0 0.0
WELD aft 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 1.0 0.0 0.0 &
ACT (31) EC31
105 aft (Da) Direct without lug asym, t=10 15 0.0 9.0 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 L5 0.0 900 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 145.5 0.0 0.0 0.0 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 0.0 0.0 0.0 0.0
WELD aft 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 40 60 00 00 03 10 0.0 0.0 &
ACT (31) EC31
106 aft (Da) Direct without lug asym, t=10 15 0.0 900 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 L5 0.0 900 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 1455 0.0 0.0 0.0 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 0.0 0.0 0.0 0.0
WELD aft 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 4.0 60 00 00 03 10 0.0 0.0 e
ACT (31) EC31
55 aft (Da) Direct without lug asym, t=10 15 0.0 900 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 L5 0.0 9.0 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 145.5 0.0 0.0 0.0 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 0.0 0.0 0.0 0.0
WELD aft 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 10 0.0 0.0 e
ACT (31) EC31
107 aft (Da) Direct without lug asym, t=10 15 0.0 %00 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 15 0.0 900 1.8 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 145.5 0.0 0.0 0.0 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 0.0 0.0 0.0 0.0
WELD aft 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 10 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 40 60 00 00 03 10 0.0 0.0 e
ACT (31) EC31
108 aft (Da) Direct without lug asym, t=10 L5 0.0 900 1.8 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 L5 0.0 9.0 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 145.5 0.0 0.0 0.0 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 0.0 0.0 0.0 0.0
WELD aft 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 10 0.0 0.0 &
ACT (31) EC31
115 aft (Da) Direct without lug asym, t=10 05 0.0 900 1.8 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 0.5 0.0 9.0 18 18 3550 0.0
YIELD aft 0.0 0.0 0.0 0.0 145.5 0.0 0.0 0.0 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 0.0 0.0 0.0 0.0
WELD aft 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 40 60 00 00 03 10 0.0 0.0 &
ACT (31) EC31
116 aft (Da) Direct without lug asym, t=10 0.5 0.0 9.0 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 05 0.0 900 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 1455 0.0 0.0 0.0 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 0.0 0.0 0.0 0.0
WELD aft 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 10 0.0 0.0 &
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ACT t. web PSM web Ren Ren
1D aft Slliggrcs:r?n tc[:];'}/l stiff angle ¢y [Sml ] [Sr’nz] PSM web stiff
fwd [mm] [deg] [N/mm?] | [N/mm?]
YIELD aft oy perm Oy Ouc PErm Guc T perm Tw W W1 W2 OK?
fwd [N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?] [kN] [kN] [kN] !
. lieg brkt lieg direct lieg lug
WELD aft | leg Web stiff [mm] [mm] [mm] [mm] faeld f. s e OK?
fwd [mm] [mm]
req | act req act req act req ‘ act
ACT (31) EC31
1 aft (Da) Direct without lug asym, t=10 05 0.0 9.0 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 05 0.0 900 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 145.5 0.0 0.0 0.0 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 0.0 0.0 0.0 0.0
WELD aft 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 40 60 00 00 03 10 0.0 0.0 e
ACT (31) EC31
118 aft (Da) Direct without lug asym, t=10 05 0.0 9.0 18 18 3550 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 05 0.0 9.0 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 145.5 0.0 0.0 0.0 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 0.0 0.0 0.0 0.0
WELD aft 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 1.0 0.0 0.0 &
ACT (31) EC31
142 aft (Da) Direct without lug asym, t=10 15 0.0 9.0 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 L5 0.0 900 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 145.5 0.0 0.0 0.0 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 0.0 0.0 0.0 0.0
WELD aft 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 40 60 00 00 03 10 0.0 0.0 &
ACT (31) EC31
136 aft (Da) Direct without lug asym, t=10 15 0.0 900 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 L5 0.0 900 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 1455 0.0 0.0 0.0 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 0.0 0.0 0.0 0.0
WELD aft 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 4.0 60 00 00 03 10 0.0 0.0 e
ACT (31) EC31
187 aft (Da) Direct without lug asym, t=10 15 0.0 900 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 L5 0.0 9.0 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 145.5 0.0 0.0 0.0 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 0.0 0.0 0.0 0.0
WELD aft 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 10 0.0 0.0 e
ACT (31) EC31
138 aft (Da) Direct without lug asym, t=10 15 0.0 %00 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 15 0.0 900 1.8 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 145.5 0.0 0.0 0.0 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 0.0 0.0 0.0 0.0
WELD aft 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 10 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 40 60 00 00 03 10 0.0 0.0 e
ACT (31) EC31
56 aft (Da) Direct without lug asym, t=10 L5 0.0 900 1.8 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 L5 0.0 9.0 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 145.5 0.0 0.0 0.0 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 0.0 0.0 0.0 0.0
WELD aft 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 10 0.0 0.0 &
ACT (31) EC31
139 aft (Da) Direct without lug asym, t=10 15 0.0 900 1.8 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 15 0.0 9.0 18 18 3550 0.0
YIELD aft 0.0 0.0 0.0 0.0 145.5 0.0 0.0 0.0 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 0.0 0.0 0.0 0.0
WELD aft 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 40 60 00 00 03 10 0.0 0.0 &
ACT (31) EC31
7 aft (Da) Direct without lug asym, t=10 15 0.0 9.0 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 15 0.0 900 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 1455 0.0 0.0 0.0 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 0.0 0.0 0.0 0.0
WELD aft 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 10 0.0 0.0 &
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ACT t. web PSM web Ren Ren
1D aft Slliggrcs:r?n tc[:];'}/l stiff angle ¢y [Sml ] [fnz] PSM web stiff
fwd [mm] [deg] [N/mm?] | [N/mm?]
YIELD aft oy perm Oy Ouc PErm Guc T perm Tw W W1 W2 OK?
fwd [N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?] [kN] [kN] [kN] !
. lieg brkt lieg direct lieg lug
WELD aft | leg Web stiff [mm] [mm] [mm] [mm] faeld f. s e OK?
fwd [mm] [mm]
req | act req act req act req ‘ act
ACT (31) EC31
9 aft (Da) Direct without lug asym, t=10 L5 0.0 900 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 L5 0.0 900 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 1455 0.0 0.0 0.0 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 0.0 0.0 0.0 0.0
WELD aft 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 10 0.0 0.0 &
ACT (31) EC31
57 aft (Da) Direct without lug asym, t=10 L5 0.0 900 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 L5 0.0 9.0 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 145.5 0.0 0.0 0.0 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 0.0 0.0 0.0 0.0
WELD aft 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 1.0 0.0 0.0 &
ACT (31) EC31
59 aft (Da) Direct without lug asym, t=10 05 0.0 9.0 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 05 0.0 900 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 184.5 125.1 112.9 112.9 0.0 Yes
fwd 0.0 0.0 0.0 0.0 184.5 125.1 112.9 112.9 0.0
WELD aft 0.0 0.0 0.0 0.0 6.0 6.0 0.0 00 03 1.0 95.0 0.0 v
fwd 0.0 0.0 0.0 0.0 6.0 6.0 0.0 00 03 10 95.0 0.0 &
ACT (31) EC31
60 aft (Da) Direct without lug asym, t=10 05 0.0 900 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 05 0.0 900 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 184.5 125.0 112.8 112.8 0.0 Yes
fwd 0.0 0.0 0.0 0.0 184.5 125.0 112.8 112.8 0.0
WELD aft 0.0 0.0 0.0 0.0 6.0 6.0 0.0 00 03 1.0 95.0 0.0 v
fwd 0.0 0.0 0.0 0.0 6.0 6.0 0.0 00 03 10 95.0 0.0 &
ACT (31) EC31
61 aft (Da) Direct without lug asym, t=10 05 0.0 900 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 0.5 0.0 9.0 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 184.5 124.9 112.7 112.7 0.0 Yes
fwd 0.0 0.0 0.0 0.0 184.5 124.9 112.7 112.7 0.0
WELD aft 0.0 0.0 0.0 0.0 6.0 6.0 0.0 00 03 1.0 95.0 0.0 v
fwd 0.0 0.0 0.0 0.0 6.0 6.0 0.0 00 03 10 95.0 0.0 e
ACT (31) EC31
62 aft (Da) Direct without lug asym, t=10 05 0.0 %00 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 05 0.0 900 1.8 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 184.5 124.8 112.6 112.6 0.0 Yes
fwd 0.0 0.0 0.0 0.0 184.5 124.8 112.6 112.6 0.0
WELD aft 0.0 0.0 0.0 0.0 6.0 6.0 0.0 00 03 10 95.0 0.0 v
fwd 0.0 0.0 0.0 0.0 6.0 6.0 0.0 00 03 10 95.0 0.0 &
ACT (31) EC31
63 aft (Da) Direct without lug asym, t=10 05 0.0 900 1.8 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 05 0.0 9.0 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 184.5 124.6 1125 1125 0.0 Yes
fwd 0.0 0.0 0.0 0.0 184.5 124.6 1125 1125 0.0
WELD aft 0.0 0.0 0.0 0.0 6.0 6.0 0.0 00 03 1.0 95.0 0.0 v
fwd 0.0 0.0 0.0 0.0 6.0 6.0 0.0 00 03 10 95.0 0.0 &
Strength Deck at #99
ACT (31) EC31
1 aft (Da) Direct without lug asym, t=10 05 0.0 900 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 05 0.0 9.0 18 18 3550 0.0
YIELD aft 0.0 0.0 0.0 0.0 145.5 5.1 2.7 2.7 0.0 Yes
fwd 0.0 0.0 0.0 0.0 1455 5.1 2.7 2.7 0.0
WELD aft 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 10 0.0 0.0 e
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ACT t. web PSM web Ren Ren
1D aft Slliggrcs:r?n tc[:];'}/l stiff angle ¢y [Sml ] [Sr’nz] PSM web stiff
fwd [mm] [deg] [N/mm?] | [N/mm?]
YIELD aft oy perm Oy Ouc PErm Guc T perm Tw W W1 W2 OK?
fwd [N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?] [kN] [kN] [kN] !
. lieg brkt lieg direct lieg lug
WELD aft | leg Web stiff [mm] [mm] [mm] [mm] faeld f. s e OK?
fwd [mm] [mm]
req | act req act req act req ‘ act
ACT (31) EC31
2 aft (Da) Direct without lug asym, t=10 05 0.0 900 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 05 0.0 900 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 1455 5.1 2.7 2.7 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 5.1 2.7 2.7 0.0
WELD aft 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 10 0.0 0.0 &
ACT (31) EC31
13 aft (Da) Direct without lug asym, t=10 05 0.0 900 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 05 0.0 9.0 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 145.5 3.7 2.0 2.0 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 3.7 2.0 2.0 0.0
WELD aft 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 10 0.0 0.0 &
ACT (31) EC31
14 aft (Da) Direct without lug asym, t=10 05 0.0 9.0 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 05 0.0 900 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 145.5 5.1 2.7 2.7 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 5.1 2.7 2.7 0.0
WELD aft 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 10 0.0 0.0 &
ACT (31) EC31
16 aft (Da) Direct without lug asym, t=10 05 0.0 900 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 05 0.0 900 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 1455 5.1 2.7 2.7 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 5.1 2.7 2.7 0.0
WELD aft 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 10 0.0 0.0 &
ACT (31) EC31
17 aft (Da) Direct without lug asym, t=10 05 0.0 900 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 05 0.0 900 1.8 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 i14515) 5.1 2.7 2.7 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 5.1 2.7 2.7 0.0
WELD aft 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 10 0.0 0.0 e
ACT (31) EC31
18 aft (Da) Direct without lug asym, t=10 05 0.0 %00 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 05 0.0 900 1.8 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 1455 5.1 2.7 2.7 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 5.1 2.7 2.7 0.0
WELD aft 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 10 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 10 0.0 0.0 &
ACT (31) EC31
19 aft (Da) Direct without lug asym, t=10 05 0.0 900 1.8 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 05 0.0 9.0 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 145.5 5.1 2.7 2.7 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 5.1 2.7 2.7 0.0
WELD aft 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 10 0.0 0.0 &
ACT (31) EC31
20 aft (Da) Direct without lug asym, t=10 05 0.0 900 1.8 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 0.5 0.0 9.0 18 18 3550 0.0
YIELD aft 0.0 0.0 0.0 0.0 145.5 5.1 2.7 2.7 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 5.1 2.7 2.7 0.0
WELD aft 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 10 0.0 0.0 &
ACT (31) EC31
21 aft (Da) Direct without lug asym, t=10 0.5 0.0 9.0 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 05 0.0 900 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 1455 5.1 2.7 2.7 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 5.1 2.7 2.7 0.0
WELD aft 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 10 0.0 0.0 &
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ACT t. web PSM web Ren Ren
1D aft Slliggrcs:r?n tc[:];'}/l stiff angle ¢y [Sml ] [Sr’nz] PSM web stiff
fwd [mm] [deg] [N/mm?] | [N/mm?]
YIELD aft oy perm Oy Ouc PErm Guc T perm Tw W W1 W2 OK?
fwd [N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?] [kN] [kN] [kN] !
. lieg brkt lieg direct lieg lug
WELD aft | leg Web stiff [mm] [mm] [mm] [mm] faeld f. s e OK?
fwd [mm] [mm]
req | act req act req act req ‘ act
ACT (31) EC31
22 aft (Da) Direct without lug asym, t=10 05 0.0 900 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 05 0.0 900 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 1455 5.1 2.7 2.7 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 5.1 2.7 2.7 0.0
WELD aft 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 10 0.0 0.0 &
ACT (31) EC31
24 aft (Da) Direct without lug asym, t=10 05 0.0 900 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 05 0.0 9.0 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 145.5 5.1 2.7 2.7 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 5.1 2.7 2.7 0.0
WELD aft 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 10 0.0 0.0 &
ACT (31) EC31
8 aft (Da) Direct without lug asym, t=10 05 0.0 9.0 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 05 0.0 900 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 145.5 5.1 2.7 2.7 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 5.1 2.7 2.7 0.0
WELD aft 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 10 0.0 0.0 &
ACT (31) EC31
25 aft (Da) Direct without lug asym, t=10 05 0.0 900 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 05 0.0 900 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 1455 5.1 2.7 2.7 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 5.1 2.7 2.7 0.0
WELD aft 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 10 0.0 0.0 &
ACT (31) EC31
26 aft (Da) Direct without lug asym, t=10 05 0.0 900 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 05 0.0 900 1.8 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 i14515) 5.1 2.7 2.7 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 5.1 2.7 2.7 0.0
WELD aft 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 10 0.0 0.0 e
ACT (31) EC31
4 aft (Da) Direct without lug asym, t=10 05 0.0 %00 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 05 0.0 900 1.8 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 1455 5.1 2.7 2.7 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 5.1 2.7 2.7 0.0
WELD aft 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 10 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 10 0.0 0.0 &
ACT (31) EC31
6 aft (Da) Direct without lug asym, t=10 05 0.0 900 1.8 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 05 0.0 9.0 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 145.5 5.1 2.7 2.7 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 5.1 2.7 2.7 0.0
WELD aft 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 10 0.0 0.0 &
ACT (31) EC31
7 aft (Da) Direct without lug asym, t=10 05 0.0 900 1.8 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 0.5 0.0 9.0 18 18 3550 0.0
YIELD aft 0.0 0.0 0.0 0.0 145.5 5.1 2.7 2.7 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 5.1 2.7 2.7 0.0
WELD aft 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 10 0.0 0.0 &
ACT (31) EC31
8 aft (Da) Direct without lug asym, t=10 0.5 0.0 9.0 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 05 0.0 900 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 1455 5.1 2.7 2.7 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 5.1 2.7 2.7 0.0
WELD aft 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 10 0.0 0.0 &
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ACT t. web PSM web Ren Ren
1D aft Slliggrcs:r?n tc[:];'}/l stiff angle ¢y [Sml ] [Sr’nz] PSM web stiff
fwd [mm] [deg] [N/mm?] | [N/mm?]
YIELD aft oy perm Oy Ouc PErm Guc T perm Tw W W1 W2 OK?
fwd [N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?] [kN] [kN] [kN] !
. lieg brkt lieg direct lieg lug
WELD aft Ileg web stiff [mm] [mm] [mm] [mm] Freld f, |5 dw‘; OK?
fwd [mm] [mm]
req | act req ‘ act req | act req ‘ act
ACT (31) EC31
10 aft (Da) Direct without lug asym, t=10 05 0.0 900 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 05 0.0 900 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 1455 5.1 2.7 2.7 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 5.1 2.7 2.7 0.0
WELD aft 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 10 0.0 0.0 &
ACT (31) EC31
n aft (Da) Direct without lug asym, t=10 05 0.0 900 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 05 0.0 9.0 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 145.5 5.1 2.7 2.7 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 5.1 2.7 2.7 0.0
WELD aft 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 10 0.0 0.0 &
ACT (31) EC31
12 aft (Da) Direct without lug asym, t=10 05 0.0 9.0 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 05 0.0 900 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 145.5 4.2 2.2 2.2 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 4.2 2.2 2.2 0.0
WELD aft 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 10 0.0 0.0 &
Deck 4800 4800 at #99
ACT (31) EC31
38 aft (Da) Direct without lug asym, t=10 15 0.0 900 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 15 0.0 900 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 145.5 6.8 4.3 4.3 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 6.8 4.3 4.3 0.0
WELD aft 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 10 0.0 0.0 &
ACT (31) EC31
39 aft (Da) Direct without lug asym, t=10 L5 0.0 900 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 15 0.0 900 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 145.5 9.5 6.1 6.1 0.0 Yes
fwd 0.0 0.0 0.0 0.0 1455 9.5 6.1 6.1 0.0
WELD aft 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 10 0.0 0.0 &
ACT (31) EC31
50 aft (Da) Direct without lug asym, t=10 15 0.0 9.0 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 15 0.0 900 1.8 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 145.5 9.5 6.1 6.1 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 9.5 6.1 6.1 0.0
WELD aft 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 10 0.0 0.0 e
ACT (31) EC31
51 aft (Da) Direct without lug asym, t=10 15 0.0 9.0 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 15 0.0 9.0 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 1455 9.5 6.1 6.1 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 9.5 6.1 6.1 0.0
WELD aft 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 10 0.0 0.0 e
ACT (31) EC31
52 aft (Da) Direct without lug asym, t=10 L5 0.0 900 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 15 0.0 9.0 18 18 3550 0.0
YIELD aft 0.0 0.0 0.0 0.0 145.5 9.5 6.1 6.1 0.0 Yes
fwd 0.0 0.0 0.0 0.0 1455 9.5 6.1 6.1 0.0
WELD aft 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 10 0.0 0.0 e
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ACT t. web PSM web Ren Ren
1D aft Slliggrcs:r?n tc[:];'}/l stiff angle ¢y [Sml ] [Sr’nz] PSM web stiff
fwd [mm] [deg] [N/mm?] | [N/mm?]
YIELD aft oy perm Oy Ouc PErm Guc T perm Tw W W1 W2 OK?
fwd [N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?] [kN] [kN] [kN] !
. lieg brkt lieg direct lieg lug
WELD aft | leg Web stiff [mm] [mm] [mm] [mm] faeld f. s e OK?
fwd [mm] [mm]
req | act req act req act req ‘ act
ACT (31) EC31
53 aft (Da) Direct without lug asym, t=10 L5 0.0 900 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 L5 0.0 900 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 1455 9.5 6.1 6.1 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 9.5 6.1 6.1 0.0
WELD aft 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 10 0.0 0.0 &
ACT (31) EC31
40 aft (Da) Direct without lug asym, t=10 L5 0.0 900 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 L5 0.0 9.0 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 145.5 9.5 6.1 6.1 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 9.5 6.1 6.1 0.0
WELD aft 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 10 0.0 0.0 &
ACT (31) EC31
43 aft (Da) Direct without lug asym, t=10 15 0.0 9.0 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 L5 0.0 900 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 145.5 7.9 5.0 5.0 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 7.9 5.0 5.0 0.0
WELD aft 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 10 0.0 0.0 &
ACT (31) EC31
a4 aft (Da) Direct without lug asym, t=10 15 0.0 900 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 L5 0.0 900 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 1455 7.0 4.5 4.5 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 7.0 4.5 45 0.0
WELD aft 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 10 0.0 0.0 &
ACT (31) EC31
45 aft (Da) Direct without lug asym, t=10 15 0.0 900 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 L5 0.0 900 1.8 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 i14515) 9.5 6.1 6.1 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 9.5 6.1 6.1 0.0
WELD aft 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 10 0.0 0.0 e
ACT (31) EC31
46 aft (Da) Direct without lug asym, t=10 15 0.0 %00 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 15 0.0 900 1.8 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 1455 9.5 6.1 6.1 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 9.5 6.1 6.1 0.0
WELD aft 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 10 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 10 0.0 0.0 &
ACT (31) EC31
47 aft (Da) Direct without lug asym, t=10 L5 0.0 900 1.8 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 L5 0.0 9.0 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 145.5 9.5 6.1 6.1 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 9.5 6.1 6.1 0.0
WELD aft 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 10 0.0 0.0 &
ACT (31) EC31
48 aft (Da) Direct without lug asym, t=10 15 0.0 900 1.8 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 15 0.0 9.0 18 18 3550 0.0
YIELD aft 0.0 0.0 0.0 0.0 145.5 9.5 6.1 6.1 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 9.5 6.1 6.1 0.0
WELD aft 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 10 0.0 0.0 &
ACT (31) EC31
49 aft (Da) Direct without lug asym, t=10 15 0.0 9.0 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 15 0.0 900 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 1455 9.5 6.1 6.1 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 9.5 6.1 6.1 0.0
WELD aft 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 10 0.0 0.0 &
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ACT t. web PSM web Ren Ren
1D aft Slliggrcs:r?n tc[:];'}/l stiff angle ¢y [Sml ] [Sr’nz] PSM web stiff
fwd [mm] [deg] [N/mm?] | [N/mm?]
YIELD aft oy perm Oy Ouc PErm Guc T perm Tw W W1 W2 OK?
fwd [N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?] [kN] [kN] [kN] !
. lieg brkt lieg direct lieg lug
WELD aft | leg Web stiff [mm] [mm] [mm] [mm] faeld f. s e OK?
fwd [mm] [mm]
req | act req ‘ act req | act req ‘ act
Deck 8100 8100 at #99
ACT (31) EC31
2 aft (Da) Direct without lug asym, t=10 15 0.0 9.0 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 L5 0.0 9.0 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 145.5 3.0 1.9 19 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 3.0 1.9 19 0.0
WELD aft 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 4.0 6.0 0.0 0.0 0.3 1.0 0.0 0.0 &s
ACT (31) EC31
19 aft (Da) Direct without lug asym, t=10 15 0.0 9.0 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 L5 0.0 900 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 145.5 3.0 1.9 1.9 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 3.0 1.9 1.9 0.0
WELD aft 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 10 0.0 0.0
fwd 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 10 0.0 0.0 Yes
ACT (31) EC31
32 aft (Da) Direct without lug asym, t=10 L5 0.0 900 1.8 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 L5 0.0 9.0 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 145.5 2.2 14 14 0.0 Ves
fwd 0.0 0.0 0.0 0.0 145.5 2.2 1.4 1.4 0.0
WELD aft 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 10 0.0 0.0 e
ACT (31) EC31
33 aft (Da) Direct without lug asym, t=10 15 0.0 900 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 15 0.0 900 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 145.5 3.0 1.9 19 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 3.0 1.9 1.9 0.0
WELD aft 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 10 0.0 0.0 &
ACT (31) EC31
35 aft (Da) Direct without lug asym, t=10 L5 0.0 900 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 15 0.0 900 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 145.5 3.0 1.9 1.9 0.0 Yes
fwd 0.0 0.0 0.0 0.0 1455 3.0 1.9 1.9 0.0
WELD aft 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 10 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 10 0.0 0.0 &
ACT (31) EC31
36 aft (Da) Direct without lug asym, t=10 15 0.0 9.0 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 L5 0.0 9.0 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 145.5 3.0 1.9 19 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 3.0 1.9 19 0.0
WELD aft 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 10 0.0 0.0 e
ACT (31) EC31
87 aft (Da) Direct without lug asym, t=10 15 0.0 9.0 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 15 0.0 9.0 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 1455 3.0 1.9 1.9 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 3.0 1.9 1.9 0.0
WELD aft 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 10 0.0 0.0 e
ACT (31) EC31
38 aft (Da) Direct without lug asym, t=10 L5 0.0 900 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 15 0.0 9.0 18 18 3550 0.0
YIELD aft 0.0 0.0 0.0 0.0 145.5 3.0 1.9 19 0.0 Yes
fwd 0.0 0.0 0.0 0.0 1455 3.0 1.9 1.9 0.0
WELD aft 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 10 0.0 0.0 e
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ACT t. web PSM web Ren Ren
1D aft Slliggrcs:r?n tc[:];'}/l stiff angle ¢y [Sml ] [Sr’nz] PSM web stiff
fwd [mm] [deg] [N/mm?] | [N/mm?]
YIELD aft oy perm Oy Ouc PErm Guc T perm Tw W W1 W2 OK?
fwd [N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?] [kN] [kN] [kN] !
. lieg brkt lieg direct lieg lug
WELD aft Ileg web stiff [mm] [mm] [mm] [mm] Freld f, |5 dw‘; OK?
fwd [mm] [mm]
req | act req act req act req ‘ act
ACT (31) EC31
39 aft (Da) Direct without lug asym, t=10 L5 0.0 900 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 L5 0.0 900 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 1455 3.0 1.9 1.9 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 3.0 1.9 1.9 0.0
WELD aft 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 10 0.0 0.0 &
ACT (31) EC31
40 aft (Da) Direct without lug asym, t=10 L5 0.0 900 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 L5 0.0 9.0 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 145.5 3.0 1.9 1.9 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 3.0 1.9 1.9 0.0
WELD aft 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 10 0.0 0.0 &
ACT (31) EC31
4 aft (Da) Direct without lug asym, t=10 15 0.0 9.0 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 L5 0.0 900 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 145.5 3.0 1.9 19 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 3.0 1.9 1.9 0.0
WELD aft 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 10 0.0 0.0 &
ACT (31) EC31
43 aft (Da) Direct without lug asym, t=10 15 0.0 900 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 L5 0.0 900 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 1455 3.0 1.9 1.9 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 3.0 1.9 1.9 0.0
WELD aft 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 10 0.0 0.0 &
ACT (31) EC31
20 aft (Da) Direct without lug asym, t=10 15 0.0 900 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 L5 0.0 900 1.8 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 i14515) 3.0 1.9 1.9 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 3.0 1.9 1.9 0.0
WELD aft 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 10 0.0 0.0 e
ACT (31) EC31
a4 aft (Da) Direct without lug asym, t=10 15 0.0 %00 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 15 0.0 900 1.8 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 1455 3.0 1.9 1.9 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 3.0 1.9 1.9 0.0
WELD aft 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 10 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 10 0.0 0.0 &
ACT (31) EC31
45 aft (Da) Direct without lug asym, t=10 L5 0.0 900 1.8 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 L5 0.0 9.0 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 145.5 3.0 1.9 19 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 3.0 1.9 1.9 0.0
WELD aft 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 10 0.0 0.0 &
ACT (31) EC31
22 aft (Da) Direct without lug asym, t=10 15 0.0 900 1.8 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 15 0.0 9.0 18 18 3550 0.0
YIELD aft 0.0 0.0 0.0 0.0 145.5 3.0 1.9 19 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 3.0 1.9 1.9 0.0
WELD aft 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 10 0.0 0.0 &
ACT (31) EC31
24 aft (Da) Direct without lug asym, t=10 15 0.0 9.0 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 15 0.0 900 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 1455 3.0 1.9 1.9 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 3.0 1.9 1.9 0.0
WELD aft 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 10 0.0 0.0 &
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ACT t. web PSM web Ren Ren
1D aft Slliggrcs:r?n tc[:];'}/l stiff angle ¢y [Sml ] [Sr’nz] PSM web stiff
fwd [mm] [deg] [N/mm?] | [N/mm?]
YIELD aft oy perm Oy Ouc PErm Guc T perm Tw W W1 W2 OK?
fwd [N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?] [kN] [kN] [kN] !
. lieg brkt lieg direct lieg lug
WELD aft | leg Web stiff [mm] [mm] [mm] [mm] faeld f. s e OK?
fwd [mm] [mm]
req | act req act req act req ‘ act
ACT (31) EC31
26 aft (Da) Direct without lug asym, t=10 L5 0.0 900 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 L5 0.0 900 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 1455 3.0 1.9 1.9 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 3.0 1.9 1.9 0.0
WELD aft 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 10 0.0 0.0 &
ACT (31) EC31
27 aft (Da) Direct without lug asym, t=10 L5 0.0 900 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 L5 0.0 9.0 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 145.5 3.0 1.9 1.9 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 3.0 1.9 1.9 0.0
WELD aft 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 10 0.0 0.0 &
ACT (31) EC31
29 aft (Da) Direct without lug asym, t=10 15 0.0 9.0 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 L5 0.0 900 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 145.5 3.0 1.9 19 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 3.0 1.9 1.9 0.0
WELD aft 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 10 0.0 0.0 &
ACT (31) EC31
30 aft (Da) Direct without lug asym, t=10 15 0.0 900 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 L5 0.0 900 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 1455 3.0 1.9 1.9 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 3.0 1.9 1.9 0.0
WELD aft 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 10 0.0 0.0 &
ACT (31) EC31
81 aft (Da) Direct without lug asym, t=10 15 0.0 900 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 L5 0.0 900 1.8 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 i14515) 2.5 1.6 1.6 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 2.5 1.6 1.6 0.0
WELD aft 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 10 0.0 0.0 e
Inner bottom at #99
ACT (31) EC31
54 aft (Da) Direct without lug asym, t=10 15 0.0 9.0 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 15 0.0 900 1.8 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 145.5 7.5 6.1 6.1 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 7.5 6.1 6.1 0.0
WELD aft 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 10 0.0 0.0 e
ACT (31) EC31
46 aft (Da) Direct without lug asym, t=10 15 0.0 9.0 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 15 0.0 9.0 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 1455 7.5 6.1 6.1 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 7.5 6.1 6.1 0.0
WELD aft 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 10 0.0 0.0 e
ACT (31) EC31
58 aft (Da) Direct without lug asym, t=10 05 0.0 900 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 05 0.0 9.0 18 18 3550 0.0
YIELD aft 0.0 0.0 0.0 0.0 184.5 1135 102.4 102.4 0.0 Yes
fwd 0.0 0.0 0.0 0.0 184.5 1135 102.4 102.4 0.0
WELD aft 0.0 0.0 0.0 0.0 55 6.0 0.0 00 03 1.0 95.0 0.0 v
fwd 0.0 0.0 0.0 0.0 55 6.0 0.0 00 03 10 95.0 0.0 e
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ACT t. web PSM web Ren Ren
1D aft Slliggrcs:r?n tc[:];'}/l stiff angle ¢y [Sml ] [Sr’nz] PSM web stiff
fwd [mm] [deg] [N/mm?] | [N/mm?]
YIELD aft oy perm Oy Ouc PErm Guc T perm Tw W W1 W2 OK?
fwd [N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?] [kN] [kN] [kN] !
. lieg brkt lieg direct lieg lug
WELD aft | leg Web stiff [mm] [mm] [mm] [mm] faeld f. s e OK?
fwd [mm] [mm]
req | act req act req act req ‘ act
ACT (31) EC31
59 aft (Da) Direct without lug asym, t=10 05 0.0 900 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 05 0.0 900 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 184.5 1135 102.4 102.4 0.0 Yes
fwd 0.0 0.0 0.0 0.0 184.5 1135 102.4 102.4 0.0
WELD aft 0.0 0.0 0.0 0.0 55 6.0 0.0 00 03 1.0 95.0 0.0 v
fwd 0.0 0.0 0.0 0.0 55 6.0 0.0 00 03 10 95.0 0.0 &
ACT (31) EC31
60 aft (Da) Direct without lug asym, t=10 05 0.0 900 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 05 0.0 9.0 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 184.5 185 102.4 102.4 0.0 Yes
fwd 0.0 0.0 0.0 0.0 184.5 1135 102.4 102.4 0.0
WELD aft 0.0 0.0 0.0 0.0 5.5 6.0 0.0 00 03 1.0 95.0 0.0 v
fwd 0.0 0.0 0.0 0.0 55 6.0 0.0 00 03 1.0 95.0 0.0 &
ACT (31) EC31
61 aft (Da) Direct without lug asym, t=10 05 0.0 9.0 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 05 0.0 900 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 184.5 1135 102.4 102.4 0.0 Yes
fwd 0.0 0.0 0.0 0.0 184.5 1135 102.4 102.4 0.0
WELD aft 0.0 0.0 0.0 0.0 55 6.0 0.0 00 03 1.0 95.0 0.0 v
fwd 0.0 0.0 0.0 0.0 55 6.0 0.0 00 03 10 95.0 0.0 &
ACT (31) EC31
62 aft (Da) Direct without lug asym, t=10 05 0.0 900 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 05 0.0 900 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 184.5 1135 102.4 102.4 0.0 Yes
fwd 0.0 0.0 0.0 0.0 184.5 1135 102.4 102.4 0.0
WELD aft 0.0 0.0 0.0 0.0 55 6.0 0.0 00 03 1.0 95.0 0.0 v
fwd 0.0 0.0 0.0 0.0 55 6.0 0.0 00 03 10 95.0 0.0 &
ACT (31) EC31
64 aft (Da) Direct without lug asym, t=10 15 0.0 900 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 L5 0.0 900 1.8 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 i14515) 6.2 6.1 6.1 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 6.2 6.1 6.1 0.0
WELD aft 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 10 0.0 0.0 e
ACT (31) EC31
65 aft (Da) Direct without lug asym, t=10 15 0.0 %00 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 15 0.0 900 1.8 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 1455 6.2 6.1 6.1 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 6.2 6.1 6.1 0.0
WELD aft 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 10 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 10 0.0 0.0 &
ACT (31) EC31
66 aft (Da) Direct without lug asym, t=10 L5 0.0 900 1.8 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 L5 0.0 9.0 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 145.5 6.2 6.1 6.1 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 6.2 6.1 6.1 0.0
WELD aft 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 10 0.0 0.0 &
ACT (31) EC31
67 aft (Da) Direct without lug asym, t=10 15 0.0 900 1.8 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 15 0.0 9.0 18 18 3550 0.0
YIELD aft 0.0 0.0 0.0 0.0 145.5 6.2 6.1 6.1 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 6.2 6.1 6.1 0.0
WELD aft 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 10 0.0 0.0 &
ACT (31) EC31
68 aft (Da) Direct without lug asym, t=10 15 0.0 9.0 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 15 0.0 900 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 1455 5.6 55 55 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 5.6 5.5 5.5 0.0
WELD aft 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 10 0.0 0.0 &
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ACT t. web PSM web Ren Ren
1D aft Slliggrcs:r?n tc[:];'}/l stiff angle ¢y [Sml ] [fnz] PSM web stiff
fwd [mm] [deg] [N/mm?] | [N/mm?]
YIELD aft oy perm Oy Ouc PErm Guc T perm Tw W W1 W2 OK?
fwd [N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?] [kN] [kN] [kN] !
. lieg brkt lieg direct lieg lug
WELD aft | leg Web stiff [mm] [mm] [mm] [mm] faeld f. s e OK?
fwd [mm] [mm]
req | act req ‘ act req | act req ‘ act
ACT (31) EC31
48 aft (Da) Direct without lug asym, t=10 L5 0.0 900 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 L5 0.0 900 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 1455 7.5 6.1 6.1 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 7.5 6.1 6.1 0.0
WELD aft 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 10 0.0 0.0 &
ACT (31) EC31
49 aft (Da) Direct without lug asym, t=10 L5 0.0 900 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 L5 0.0 9.0 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 145.5 7.5 6.1 6.1 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 7.5 6.1 6.1 0.0
WELD aft 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 1.0 0.0 0.0 &
ACT (31) EC31
50 aft (Da) Direct without lug asym, t=10 15 0.0 9.0 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 L5 0.0 900 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 145.5 7.5 6.1 6.1 0.0 Yes
fwd 0.0 0.0 0.0 0.0 145.5 7.5 6.1 6.1 0.0
WELD aft 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 0.0 0.0 0.0 0.0 40 6.0 0.0 00 03 10 0.0 0.0 &
ACT (31) EC31
52 aft (Da) Direct without lug asym, t=10 05 0.0 900 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 05 0.0 900 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 184.5 1135 102.4 102.4 0.0 Yes
fwd 0.0 0.0 0.0 0.0 184.5 1135 102.4 102.4 0.0
WELD aft 0.0 0.0 0.0 0.0 55 6.0 0.0 00 03 1.0 95.0 0.0 v
fwd 0.0 0.0 0.0 0.0 55 6.0 0.0 00 03 10 95.0 0.0 &
ACT (31) EC31
53 aft (Da) Direct without lug asym, t=10 05 0.0 900 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 05 0.0 900 1.8 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 184.5 1135 102.4 102.4 0.0 Yes
fwd 0.0 0.0 0.0 0.0 184.5 1135 102.4 102.4 0.0
WELD aft 0.0 0.0 0.0 0.0 5.5 6.0 0.0 00 03 1.0 95.0 0.0 v
fwd 0.0 0.0 0.0 0.0 55 6.0 0.0 00 03 10 95.0 0.0 e
ACT (31) EC31
54 aft (Da) Direct without lug asym, t=10 05 0.0 %00 18 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 05 0.0 900 1.8 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 184.5 1135 102.4 102.4 0.0 Yes
fwd 0.0 0.0 0.0 0.0 184.5 1135 102.4 102.4 0.0
WELD aft 0.0 0.0 0.0 0.0 55 6.0 0.0 00 03 10 95.0 0.0 v
fwd 0.0 0.0 0.0 0.0 55 6.0 0.0 00 03 10 95.0 0.0 &
ACT (31) EC31
55 aft (Da) Direct without lug asym, t=10 05 0.0 900 1.8 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 05 0.0 9.0 18 18 355.0 0.0
YIELD aft 0.0 0.0 0.0 0.0 184.5 1135 102.4 102.4 0.0 Yes
fwd 0.0 0.0 0.0 0.0 184.5 1135 102.4 102.4 0.0
WELD aft 0.0 0.0 0.0 0.0 55 6.0 0.0 00 03 1.0 95.0 0.0 v
fwd 0.0 0.0 0.0 0.0 55 6.0 0.0 00 03 10 95.0 0.0 &
ACT (31) EC31
56 aft (Da) Direct without lug asym, t=10 05 0.0 900 1.8 18 355.0 0.0
(31) EC31
fwd (Da) Direct without lug asym, t=10 0.5 0.0 9.0 18 18 3550 0.0
YIELD aft 0.0 0.0 0.0 0.0 184.5 1135 102.4 102.4 0.0 Yes
fwd 0.0 0.0 0.0 0.0 184.5 1135 102.4 102.4 0.0
WELD aft 0.0 0.0 0.0 0.0 55 6.0 0.0 00 03 1.0 95.0 0.0 v
fwd 0.0 0.0 0.0 0.0 55 6.0 0.0 00 03 10 95.0 0.0 &

Girder6000 at #99
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ACT t. web PSM web Ren Ren
1D aft Siggrcsgr?n tc[:];'}/l stiff angle ¢y [Sml ] [?nz] PSM web stiff
fwd [mm] [deg] [N/mm?] | [N/mm?]
YIELD aft oy perm Oy Ouc PErm Guc T perm Tw W W1 W2 OK?
fwd [N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?] [kN] [kN] [kN] !
. lieg brkt lieg direct lieg lug
WELD aft | leg Web stiff [mm] [mm] [mm] [mm] faeld f s e OK?
fwd we ¢ [mm] [mm] )
req | act req act req | act req ‘ act
ACT (31) EC31
0 aft (Da) Direct without lug asym, t=10 05 0.0 9.0 18 18 355.0 0.0
(3) EC3
fwd (Da) Direct without lug asym, t=10 0.5 0.0 90.0 1.8 1.8 355.0 235.0
YIELD aft 0.0 0.0 0.0 0.0 1455 174 9.1 9.1 0.0 Yes
fwd 195.1 0.0 136.3 0.0 145.5 NaN 9.1 NaN NaN
WELD aft 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 1.0 0.0 0.0 v
fwd 35 6.0 0.0 0.0 4.0 60 00 00 03 10 0.0 0.0 e
ACT (31) EC31
1 aft (Da) Direct without lug asym, t=10 05 0.0 900 18 18 355.0 0.0
(3) EC3
fwd (523 Direct without lug asym, t=10 0.5 0.0 90.0 1.8 18 355.0 235.0
YIELD aft 0.0 0.0 0.0 0.0 145.5 16.7 8.7 8.7 0.0 Yes
fwd 195.1 0.0 136.3 0.0 1455 NaN 8.7 NaN NaN
WELD aft 0.0 0.0 0.0 0.0 4.0 6.0 0.0 00 03 10 0.0 0.0 v
fwd 35 6.0 0.0 0.0 4.0 6.0 0.0 00 03 1.0 0.0 0.0 e




4. ZAKLJUCAK

U ovome radu dan je pregled relevantnih pravila za dimenzioniranje brodske konstrukcije
izloZene optere¢enju od leda. Osnovna ideja ovog rada jest zadovoljavanje uvjeta lokalne i
globalne Cvrsto¢e uz maksimalnu mogucu ustedu na materijalu, a cilj rada jest izrada nacrta
glavnog rebra broda. Proveden je postupak dimenzioniranja glavnog rebra istrazivackog broda
koriste¢i softver Nauticus Hull primjenom pravila klasifikacijske kuce Det Norske Veritas
(DNV). Kroz detaljnu analizu i primjenu pravila, dobivene su optimalne dimenzije glavnog rebra
koje zadovoljavaju sve propisane sigurnosne i tehnicke zahtjeve. ProraCunom odabranog modela
na kriterij uzduzne c¢vrstoce je ispunjen prema pravilima DNV-a i klasnoj notaciji ICE-1C.
Rezultati ovog rada pokazuju da je racunalni softver Nauticus Hull prikladan alat za precizno i
efikasno dimenzioniranje brodskih konstrukcija koji omogucuje zadovoljavanje visokih
standarda sigurnosti. Koristenjem DNV pravila osigurana je visoka pouzdanost rezultata sto je
kljutno za projektiranje istrazivackih brodova koji ¢esto djeluju u zahtjevnim uvjetima.
Projektiranje provedeno u ovom radu moze posluziti kao osnova za daljnji razvoj i unaprjedenje
metoda dimenzioniranja brodskih struktura, posebno u kontekstu integracije novih materijala i

tehnologija.
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SAZETAK

U ovome radu projektirano je glavno rebro istrazivackog broda za plovidbu na prodru¢jima mora
koja su prekrivena (ili sadrze led) ledom do debljine 0.4 m. Promatratne su znacajke
istrazivackog broda te je analiziran referentni model elemenata strukture glavnog rebra
istrazivaCkog broda proraunatog prema pravilima DNV-a (,,Det Norske Veritas®). Za potrebe
proracuna uzeti su osnovni podatci o brodu koji su dani na kraju zavrSnog rada kao Prilog A.
Nakon modeliranja proveden je proracun elemenata strukture trupa istraZivackog broda te je
analiziran primjenom programskog alata Nauticus Hull s implementiranim pravilima DNV Rules
for Classification of Ships. Na temelju rezultata prorac¢una dimenzionirano je glavno rebro te je
izraden nacrt popre¢nog presjeka paralelnog srednjaka broda uz dodatak nepropusne pregrade. U
sklopu rada objasnjen je postupak dimenzioniranja i izrade racunalnog modela broda za analizu

prema odradenim proracunima i izradenome nacrtu.

Kljucne rijeci: istrazivacki brod, Det Norske Veritas, projektiranje brodske konstrukcije, analiza

strukture, grani¢na ¢vrstoca, ice class, ICE-1C/E1
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SUMMARY

In this paper, the main frame of a research vessel designed for navigation in the Baltic region is
designed. With the observation of the characteristics of a research vessel a reference model of
the of the main frame structure elements, calculated according to DNV (,,Det Norske Veritas®)
rules, is analyzed. For calculation purposes basic data about the vessel was provided at the end of
the final paper as Attachement A. After modeling, a calculation of the structural elements of the
research vessel's hull was conducted and it was analyzed using the Nauticus Hull software tool in
accordance with the implementation of DNV Rules for Classification of Ships. Based on the
calculation results, the main frame was dimensioned, and a drawing of the main section,
including a detail of a watertight bulkhead, was created. The paper explains the process of
dimensioning and creating the ship's computational model for analysis based on the performed

calculations and the created drawing.

Keywords: research vessel, Det Norske Veritas, ship structure design, structural analysis,

ultimate strength, ice class, ICE-1C/E1
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PRILOG A

OPCI PODATCI O BRODU:
Duljina izmedu perpendikulara, Lpp ....ccooevvveninininicinninn [m]:  123.695
Duljina prema pravilima, L .......cccccooveveiieveiieseece e [m]:  119.984
Duljina nadvoda, Lii «..ccooveeieiiiiieienesee e [m]: 123.754

X-pozicija za krmeni kraj vodene linije za duljinu nadgrada.[m]:  115.000

Projektna Sirina, B .........ccoooiiiiiiii s [m]: 25.000
Projektna dubina, D .......cccccoveiiiieiice e [m]: 11.300
Projektna dubina nadvoda, Dy ......ccccevvvviviiiiiiicc e [m]: 11.300
KONSLrUKCIJSKi §aZ, TSC wveverveierieiieiiesiieieienesie e [m]: 7.200
Projektni gaz, Tpesign «..eeoeveeevnimimininiise s, [m]: 7.200
Minimalni balastni gaz TEAL «veoveevveereeriereee e [m]: 6.750

Projektni gaz pri udarima vala na pramcu
(pri praznim balastnim tankovima), Tre....cccoovvririirinininennn, [m]: 7.000
Projektni gaz pri udarima vala na pramcu
(pri punim balastnim tankovima), Trf...ccoeevveereeiieeieesieee [m]: 7.000
BIOK KOEFICITENE, Cg vovvveeveceeicieecie et : 0.650

Maksimalna radna brzina, V [knots]: 15.000

Broj kontinuiranih paluba iznad 0.7D od osnovice ..................... : 2
Plovilo ima viSe od ti kontinuirane palube?..............ccccevvviienns : Da
TIp NAAVOGA ....vvieciiiccie : A
Ugradena bocna Kobilica?........cccccvvviiiiiiiiiniiii e : Ne
Ship with high speed and/or large flare? ..., ; Ne

Klasifikacijske oznake prema zahtjevu brodovlasnika:

DNV Diving support vessel lce(1C)



MAIN SECTION

FRAME SPACING a=600

TYPICAL - FRAME WEB FRAME
#100 each 1800 mm (3rd frame)

#99 Typ. WT-Bulkhead
(Frame 112 shown)

HP 100*7, s=500 8.0
MAIN DECK 11300 a.B. i Longitudinal web/ﬂang%w.o 7150°10 i i . i . . . . . . 12000 11000 10000 9000 8000 7000 6000 5000 4000 3000 2000 1000 MAIN DECK
[ [ [ l [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ 1§ T T T T T T 1§ 1§ 1§ T T 1§ T J T 1 T T 1§ IS 1§ T T 11300 a.B.
- 9 o~
T A
% = - S o~
I e
o
38 g
5 .
i 6.0
a HP 100*7
= Interior walls: Interior walls: o a=500
- 4 |7.0HP 160%8 i 7.0/HP 120*9 N L L =
STRINGER OUTSIDE ICE BELT- buckling stiffeners: buckling stiffeners: N T 330*9 /100*
T 330%10 /150*10 FB 60*8 FB 60*8 9\
<
! }
16.0
HP 120*7, =500 7.0
TWEEN DECK 81 00 a.B. B Longitudinal web/flange‘;’11.0/150*10 B B B B v Y Y v Y v TWEEN DECK
[ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ U U J J J J g U U U 7 ) 1§ 2§ g r g g 7 I 7 7 7 [ 8100 a.B.
. 3 8le
1 1 1 1 o {
]
olm =
' T ~—10500 L5800 ~——4000 ﬁ Cg - E © e
T330%9/1 00*9\ duwd E _ —
STRINGER INSIDE ICE BELT: = ~ o @ sg
T330x8/150x10 o>
| g 1 6d
' | : | it
5
FB 200x15, $=300<—
e 160 |, % 2
” {
| HP 120*7, s=500 7.0
LOWER DECK 4800 a.B. ' Lgngiiudinal web/ffange: 10.0 /15010 N - - — - = —_— —_— e v e LOWER DECK
[ [ [ [ [ [ [ [ [ [ [ [ [ [ — - - - - - - — - - - — U g g g g [0 1 2 0 T 0 ¥ 1 1 1 [ 4800 a.B.
(=]
g ca
STRINGER OUTSIDE ICE BELT- T T
T330x8/150x10 o
— L7300 L5320 G
g gl
s E
g 70
I 8.0 HP 120*7
R — 4 T 200*8 /100*8: &~ HP 120*7 a=50(
35 & ams0
?|3 o
Igél 6.0 ] 120 3000 a.B.
HP 160*11, =500 HP 140*7, s=500 :':5 éo*g
9000 6000 3000 1000 10.0 P 7
FB 150*10 110.0 o
TANK TOP 1800 a.B. . . . . . . . . Sk TANK TOP
[ w L L 1 [ T [ U [T T T T 41 T [t T 0 U T 0 AN ' U 0 0 Tty g T T T 7 1400 aB.
e ) 4 ) 4 ) 4 D=
G @4 & 10.0 100
P 160*8 HP 1207 HP|120*7 L?E 01 207 120
$=600 P 100*6 P 120°7 P 120*9 e =5 aspoo a=p00 :'Fsz)?)o*7
$=600 $=600 $=600 ) ¢4 a
= PN N
[ /AN 9
B - —— S S S [ 1 1 [ 9 9 9 9 7 1 1 1 1 1T 1 1 1 17 0
o
Bottom HP 140*7, s=500 — | 1100 1100 _| 2200 A %
-0 Bottom HP 140°7. 52500 Bottom HP 1207, s=500 Keel HP 1307, s=500 2200 s 2 10
2- - 12- -12-

MAIN DIMENSIONS

LOA 127.000 m
LPP 117.00 m
LWL 120.00 m
RULE LENGTH 115.00 m
BREADTH MOULDED 25.00 m
DEPTH TO MAINDECK 11.30 m

DESIGN DRAUGHT 7.00 m
DETAIL OF ICE BELT Definition of Stringer-dimensions Definition of Webframe-dimensions SCANTLING DRAUGHT 7.20m

‘ ‘ ‘ ‘ Stringer h*t, FB x*y T H*Y/ X*Y DISPLACEMENT

means: means:

|
T | f S (AT DESIGN DRAUGHT) 1488 t
oo IR DISPLACEMENT
N o
| T

T330x8/150x10

(AT SCANT.DRAUGHT) 15425 t

7700 a.B.

STRINGERS INSIDE ICE BELT-
T330x8/150x10

\
\
\
R ” %t %t SCANTLING SPEED 15 knots
\ 0.65

6500 a.B. X u cy C B
\
\

6230 a.B.

\
TRANSVERSE FRAMES -
FB200x15, TYP.SPC 300 mm

\ \ \
\ \ \
\ \ \ \
/E L T I
STRINGER OUTSIDE ICE BELT-

e | \ \ CLASS NOTATION

FRI0S ICE-1C/E1

5000 a.B.

]
LOWER DECK 4800 a.B.

TRIPPING BRACKET
FB 200x15
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Nacrtao: 30.07.2024. | Maria éuper A0
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