
BABV 

PENUTUP 

Dari hasil tinjauan modifikasi KM Dobonsolo yang telah dilakukan penulis, maka dapat 

disimpulkan beberapa hasil yang telah ditemukan oleh penulis, antara lain sebagai berikut: 

V.I KESIMPULAN 

a. Dari hasil perhitungan tabel pelat dan pilar yang digunakan setelah k.apal dirnodifikasi 

yang telah dilakukan penulis maka dapat diketahui bahwa tebal pelat dan pilar yang 

digunakan sesuai atau memenuhi persyaratan dari klas BKI 

b. Perbadingan hasil perhitungan tabel pelat dan pilar sebelum dan setelah dirnodifikasi 

adalah sebagai berikut: 

a. Tebal pelat 

Buritan Dek 3 - 6 5 -24 

48-88 

7,5mm 

14mm 

7,6 mm 

13,553 mm 

Memenuhi syarat 

Memenuhi syarat 

Midship 

b. Pillar 

Dek3 

88-124 16 mm 16,001 mm Memenuhi syarat 

,A 

Dek a¥ 

Buritan Dek 2 10 200 x 10 + 100 10 3.600 cn 3800 m 

66 

syarat 



2854,323 Memenuhi 

Dek2 108 0=114,3t=8,6 1.200 cm 

m syarat 

Midship 
2854,323 Memenuhi 

Dek I 108 0 = 1 1 43 t = 8 , 6  2.000 cm 
m syarat 

2854,323 Memenuhi 
Dek3 172 0=4,5 80 sch 1.300 cm 

m syarat 

Buritan 
3602,839 Memenuhi 

Dek2 172 0=4,5 80 sch 3.500 cm 
m syarat 

3. Dari tinjauan yang telah dilakukan penulis, modifikasi bentuk konstruksi KM Dobonsolo 

dari passenger ship menjadi car passenger cargo ship telah memenuhi persyaratan 

klasifikasi yang digunakan. 

.2 SARAN 

Penulis menyadari bahwa masih banyak kekurangan dalam penulisan Tugas 

Ahkir ini, baik kurang spesifiknya tinjauan yang dilakukan oleh penulis karena keterbatasan 

waktu dan kurangnya data - data gambar detail yang diberikan oleh perusahaan terkait. 

Penulis berharap dengan tinjauan yang dilakukan ini dapat dijadikan acuan clan 

mungkin ditinjauan kembali secara detail oleh kawan - kawan mahasiswa -mahasiswi 

Fakultas Teknologi Kelautan. 
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1 

1% 

1% 

2 

2'% 

3 

3%% 

4 

5 

6 

8 

10 
12 

14 

16 
18 
20 
24 

, j g 4j  Alp].a 
. i  F i  di ht 'l  

Diameters [it  Transverse Areas , per8q. Foot of , Number  
I  ts%aal  ,ltieaai  laaaal  case  rot  weigw  ]  ii  

Size ) External Internal l Thickness] Metal Surface [Surface ] per Foot per Foot j per inch 
Inches inches Inches ' Inches  ins.  Feet  Feet  ]  of  ' Pounds  { of  Screw  

18 .405 215 . 095 , . 093  ,9.431 17.750.] .00025 314. 27 
14 540 .3021 .119 .072 .157 7.073 12.650 ] .00050 535 18 
38 675 423! .126 ; .358 .141 .217 l  5.658 9.030 I 00098 .738 18 

102 .840 ] . 546  .147 ' .554 .234 .320 4.547 7.000 .00163 100 l "  14 
3/4 1.050 .742 1.54 .866 .433 .433' 3.637 5.16 .00300 1.47 ' 4 4  

1.315 957 .179 1.358 719 .639 2.904 3.995 1 .00500 2.17 , 11% 
' 1.660 1.278 .191 2.164 1.283 .881 2.301 2.990 .00891 3.00 11% 

1.900 1.500 .200 2.835 1,767 1.068 2.010 2.542 .01227 3.65 11% 
2.375 1.939 .218 4.430 2.953 1,477 1.608 1.970 .02051 5.02 11% 
2.875 2.323 .276 6.492 4.238 2.254 1.328 1.645 I .02943 7.66 8 

# 

3.500 2.900 .300 9.621 6.605 3.016 1.091 1.317 .04587 10.3 8 

4.000 3.364 .318 12.56 8.888 3.678 .954 1.135 1 .06172 12.5 8 
,,-:--� 

4.500/ 3.826 .337 15.90 11.497 4.407 .848 .995 .0798 14.9 8 
.­ 5.563 4.813 .375 24.30 18.194 6.112 .686 .792 .1263 20.8 8 

6.625 5.761 .432 34.47 26.067 8.300 .576 .673 .1810 28.6 8 

8.625 7.625 .500 58.42 45.663 12.76 .442 .501 3171 43.4 8 

10.750 9.564 .593 90.76 71.84 18.92 .355 400 .4989 64.4 8 
12.750 11.376 .687 127.64 101.64 26.00 .299 .336 .7058 88.6 
14.000 12.500 .750 153.94 122.72 31.22 .272 306 .8522 107.0 
16.000 14.314 .843 201.05 160.92 40.13 .238 263 1.117 137.0 
18.000 16.126 .937 254.85 204.24 50.61 .212 237 1.418 171.0 

zz: zz  z; la : laze ;  zz 4 # /  :  



2 A B 

3 1  

2. 5  Regandgweldmgothgher strength hull structural 
steel, see Rates for Wetdig, Volume VI. Section 12 

2. Where structural members ate completely or partly 
made trom hgher strength hull structural steel, a suitable 
otaton wil l  be entered to the Ship's Certificate 

2.4 in the drawings s u b t t e d  for approval it 1s to be 

shown which structural members are made of higher strength 
hull structural steel These drawings are to be placed on board 
n case any repairs are to be carted out 

In Table 2 3 the grades at the higher strength steels are 
marked by the letter "H" 

K I E  2  J6/40 

II 12 36 40 

KIE 2TS.  

I A 2 T S  

fable 2.1 Material factor 

or the matenal election to I l l  tr turf members matenal 

csses as t e n  m  +able ? r e  defied 

• Material selection for the hull 

2. Huherstrength hull structural steels grouped to 
the following grades wheh dtfer fro each other n the 
toughness properttes 

h pea!h when  gher strength struetra steels are used 
/mmtatoof permssihl stresses de to hektmgand fatigue 
tengthererta ma be required 

R,u [ N m [  
'  

6  0,9 

5 0 7s 

155 () '"'� 

90 0,6 

ate 

Section 2 

Materials 

econ 2 •  Materials 

235 

• 
k 

General 

tgher strength hull stnwtural steel wnth other n o m a l  
stresses. the material factor k may be deterned h 

o l l o w e  to Lae 

Hgher strength hull structural steels a hull structural 
the yield and tensile properties of wheh exceed those 

ormal strength hull structural steel Accordmg to the 
s to Materials. Volume V, tor four groups of higher 
gth hull structural steels the nominal upper yield stress 
has been fed at 25, ,$, 355 and 390 N nm 

ectvely Where mgher strength huit structural steel r 

.for scanthng purposes the values In Table } are to 
sed for the ateal faetor k mentioned the arous 

Higher strength hull structural steel 

[t for speera structures the use of steels wnth wield 
peres less than 25 N m n  has been accepted, the 
enal factor k vs to be deterred by 

Normal strength hull structural steels grouped mnto 

grades K I - A . K I  B.KI-DK!I,  wheh differ from each 
er their toughness properties. For the appiteaton 
he mndnvdual grades tor the hull structural members, 

The matenal factor k the formulae of the folewmg 
hons to be taken I Ator normal strength hull structural 
et 

rmal strength hull structural steel 

Hull Structural Steel for Plates and Sections 

Norat strength hut! snutural steef s a hull structural 
el wnth a non nounal upper yrcld pomt R, 
25Nm and atensle strength R_ 400.50 N mm 

also Seto " i 

Almaterials to be used for the structural members 
enone in the Construe ton Rules are to be in accordance 
nth the Rules for Matenals, Volume V Matenals the 
opertesot which deviate trom these Rate tequements 
av only be used npon spcal approval 



-- e c t o n  Destn P o n t e s  A  

Section 

Design Principles 

A. 

]. Sepe 

F o r  curved plate panes and/or plate panels having aspect 
ratios smaller than'a = ,i,the thickness may he reduced 
as follows 

4. Fatigue strength 

The above does not apply to plate panels subjected to ce 
pesure a e o d g t o  Seton l and to longitudinally framed 

side shell plating assonig to Seeton 6 

I 

I 

f 
' 

.I tor tank plating 

3 0 , 7 5  
2 r  

constant e gt G 

t a d s  of curvature 

smaller breadth of plate panel 

rger breadth ot plate panel 

pp#cable design load 

onoston adhton aet on(mg to K 

Upper and Lower Hull Flange 

b 

p 

l 

e 

Where a tatgue strength analysts is required or will be 
earned out tot structures or structural details thts shall he 
n accordance with the requirements of Sectron 20 

" 

In the following Sections permissible stresses have been 
state in a t e n  to the formulae tor calculating the section 

oduh andross sectional areas of webs of frames, beams, 
girders stittenerst, and may be used when determming 
the s c an t h gs  of those elements hy means of«dreet strength 
calculation he persstble stresses may be ieteaset by 
p to [tr here e a t  stress analyses are carnied out in 
sordanee wnth approved calculation methods e g where 

the finite element method rs apphed or else proof is presented 
b fl! «cal cisurements 

The r e e d  section modal au wch ateas re related on 
pnerple to an.sis wheh rs paralleto the connected plating 

Fo profiles usual in the trade and connected vertically to 
the p l a t g  tu general the appertaimg sectional properties 
re en tables 

Where websot stttenes and gders are not fitted vertically 
to the platmg (e g frames on the shell the 1laing fore 
body the sectional properties (moment of inertia, section 
modulus and shear area)have to be determined for an ats 
which is parallel to the plating 

For bulb profiles and lat bars the section modulus of the 
nc bed profile can be calculated simplified by multiplying 
the corresponding value for the vertically arranged profile 
w sin a where a the smaller angle between weh and 

attached plating 

2. Permissible stresses and required sectional 
properties 

This Section contains definitions and prmcples for using 
the tomulae the tollowmng bettors as well as indications 
oncemmng stretra! details 

On <hips w n t h  c o n t o t s  lomgthia structural members 
above the strength deck a fictitious depth H c <'; Is 
to be applied 

2. Where the upper and or the iower hull flange are made 
trom normal strength hull structural steel their vertical extent 

,,euls0I  H 

of the mdship 

I, A l l o t o s  o t a l  structural embers, up 
toz,below the strength deck at side aml upto,, above base 
h e  are sonsdered to be the upper and lower hull flange 
tspesteh 

' hstance between neutral axts 
section and base hne m {m] 

he formulae tor plate panels subjected to lateral pressure 
s gwen in the followmg Sections are based on the 
sump#on of an u c u r v e d  plate panel havmg an aspect 
ho h a 2 2 . 4  

urthermore with asymmetrs profiles where acdrtronal 
tresses occur according to L the requite section modulus 
ust be meteased by the factor _ epemdmg on the type 

t profile see l 

or bulb profiles  and {lat ars a in general needs only be 
a#en ta t e o o n t  h e r e a t  l e s s  the 



3 4 Seeton 3 Design Prinevples 

Where cantlever are fitted at a greater spacrg the etteetre 
width of plat at the respective cross secton may 
pproximately be taken as the distance of the cross secton 
from the p o t  on which the load s actg, however, not 

greater than the spacing of the cantilevers 

Guidance 

[f the stresses in the and -directon contamn alreacd the 

Posson effect. the following modified stress values ma 
he used 

F. Proof of Buckling Strength 

Defutons 

tresses contamng the Posson-effeet 

, - 0. 3  · a  

0, 
0.91 

, 0. · a  
4  

0, 
0,91 

", ", 

,, 

r, 

edge stress ratio accord to Table 3 

+ correction factor for boundary condition at the 
ong stif feners according to Table 3.2 

Table 3.2 Correction Factor F, 

Correction factor F, 

.0 for suffeners sniped at both ends 

Guidance values L.05 for flat bats 

where both ends I 10 for bulb sections 

are effectely 1.20 for angle and tee-sections 

connected to 1.30 for gders of hgh ngdirty 

adjacent structures te g bottom transverses) 

• f at alts may he deterned by direst sahulatrons 

• 

4 

C 

partial field single rel 

• 

' e a  

length ot single or partal plate field in [mm] 

breadth of smngie plate field [ m ]  

=  aspect ratio ot sgle plate field 

a 

b 

number of smgle plate field breadths wth the 
partial or total plate fie1d 

ong stiffener 

I. 

a 

' 
b 

reference stress 

transverse s\tenet 

longitudinal st!finer in the dtecton of the length a 
transverse snitfier n the decon of the length b E 

( I l ' ' 09 E , ' N l  

+  Young's modulus 

Fig. 32 Definition of plate fields subject to buckling 

Compressive and shear stresses are to be taken positive, 
tension stresses are to be taken negate 

nonunal yield point [N/mm ] for hull structural 
steels acording to Section 2 , B  2  

0.2% proof stress in [N mm] for aluminum 
alloys 

= safety factor 

I , I  m  general 

- I,for structures wtch are exclusively exposed 
to local loads 

1,05for combuatons of statistically ndependent 
loads 

[N mm] for steel 

[N mm]for alummum alloys 

2,06 10° 

0,69 10° 

s 

a 
nominal plate thickness in [mm] 

'mm] 
plate thickness as bult mn {mm] 

corrosion addrton according to K n [mm] 
, 

membrane stress m -direct»on mn [N mm'] 

membrane stress in y-hrection mn [ N i m [  

shear stress in the y pane mn tNmm] 

o, 

,, 



3 - 1 6  Seeton -Design Prnepte K. I 

An exact evaluation of notch stresses Is possible hy means 
of fimte element eaheulatons For fatigue investigations 
the stress netease due to geometry of cut outs has to be 
considered, see Seeton 2 0 . C ,  able 20 

however, not less than i t  mn 

I.4 Corroston addition tor hatch covers and hatch 
c o a m g s  are to he deternued a cording to Section 7 

Note 

2. €orrosion control 
These notch factors can onhi he used tor g d e r s  wth 

multiple openings t there no correlation between the 
different opemngs regarding deformattons and stresses 

2I Where aneHetve proteton amst corrostt Is 

employed approval may be pven tor the reduction of matenal 
thickness -events less than the m u m  thickness by the 

following values M, 

I
K  

1. 

Corrosion Addition and Corrosion Control 

(orrosion addition 

Extent of protection" 

both sides protected max 2 mm 

The scantly fetterents of the subsequent Setons 
I 

. I 
mply the following general corrosion addition t, 

one side protected t • .  max I mm 

For corrosion protection see Section 8 

for t 10 mm 

I 
I 

I 

I 
I 

[Nmm] 

load on section parallel to ts web within the 
unsupported span { n [kN] 

p a  4, [ k N ] c a s e  of uniformly distnbuted 
load p n  [kN m ]  

O 

t.b.b, = flange drenstons m [ m m ] a s  shown i 

Fig 3 1 1  

f, + unsupported span of flange n [m] 

The additional stress c, occurnng m non-symmetnc sections 
may be calculated by the following formulae 

L. Additional Stresses in Non -Symmetric Sections 

I. Additional stresses for fatique strength analysis 

2.6 When selectng the matenals n accordance wnth 
Section 2. B the unreduced Rule Thicknesses are deersnve 

2.5 Together with the drawings, a desnpton of the 
envisaged corrosion protection system as well as particular 
on its suttathity for the respective ranges of pphe aton are 

to be subnutted 

2.3 Where ths rules ms applied, the ( lassfie aton of 
Notation "CORR" will assigned 

2.4 Inthe drawingtobe submitted tor approval both the 

envisaged reduced material thicknesses and the rules 
thicknesses required by the Construction Rules are to be 
indicated The draw1mys are to be placed on board the ship 

2.2 Where structural elements are subjected to 
compression, the reduction of thicknesses ts permissible 
only where proof of adequate buckling strength rs submitted 
n accordance wnth F L A  

fo r t '  s I0mm 

a +  p  

0  rm, max. 3,0 mm 

0.I 

/k 

0 A 4  

7, ·  

]  5mn 

Area 'a [mm] 

In ballast tanks where the weather deck for 
2.5 the tank top. IS m below tank top'' 

In cargo or tanks where the weather deck forms 
the tank top, I ,S m below tank top Horizontal 2.0 
members in cargo ol and tuel ol tanks 

Deck plating below elastically mounted 
3.0 deckhouses 

" l-Sortor all structures wnttr topside tarks of bulk earners 

wth ongtahai bu.kbeads c po c s  rah operation and agoes 

to the notation G the corrosion don st 2,S me 

I. For structures mn dry spaces such as box girders of 
container ships and for s m l a r  spaces as well as for hatch 
covers ot dry cargo holds the corrosion addition 1s 

For corrosion p r o t o n  see Section 

.2 For structural elements mn specified areas1 s not 
to he less than gven in Table 6 

k material tactor ascot«dig to Seeton2. B 2  

t' required rie thickness echudmng 1 mn [mm] 

g Table 36 Minimum corrosion addition 



4 4 

Section 4 -Design Loads 
€ D  

[ k N m ' ]  p ( + a  

static bulk cargo load 
+ 981 p, h n 
= distance between upper edge of cargo and the load 

centre m 'm] 

- [' [«-{ Jo.a] 

p.  

h  

n  

breadth of deckhouse 
largest breadth of ship at the position considered 

Except for the forecastle deck the minimum load is 

'oAe 

5.2 For exposed wheel house tops the load ts not to be 
taken less than 
p 2.5 [kNm'] 

I 
I 
I 

I 

I 
I 

' I  

I  

angle of repose of the cargo in degrees 

'"" 9 , 8 1  ·  �  · h  (I • a., )  

-  3.5 ( 1 +  a,) 

The deck load of machinery decks is: 
- 8 ( 1 + a , )  [kNm'j 

y 

p, 

G 

V 

h 

mass of cargo in the hold in [t] 

volume of the hold in [m'[(hatchways excluded 
heightofthe hghest pot of the cargo above the 
inner bottom in [m], assuming hold to be 
completely filled 

a, = see ! ] 

3. Loads on accommodation and machinery decks 

3.1 The deck load in accommodation and service spaces 
s 

For calculating a, the distance between the centre 
of gravity of the hold and the aft end of the length 
L is to be taken 

22 Forner bottom load in case of ore stowed in comical shape, see Section 2 3 , B. 3  

2. Load on inner bottom 

2.1 The inner bottom cargo load is to be determined as follows 

a = angle n degrees between the structural element 
considered and a horizontal plane 

3.2 
p 

p 

3. Significant single forces are also to be considered, f necessary 

D. Load on Tank Structures 

I. Design pressure for filled tanks 

.I The design pressure for service conditions t q 
greater of the following values 

[Nm') 
[kN rm} 

tor 0 s  ± 0 . 2  
L 

for 02< 07 
L 

state cargo load n 

(Cargo Loads, Load on Accommodation Decks 

% - 0,11  

x = m , - S q _ - I )  
e  L  

10 

€ .  

p  

p. 

if no cargo load is gen p, - 7 h fo r  'tween decks but not 
less than IS  kN.m 

h = mean tween desk height in [r] 

In way of hatch casmgs the increased height of cargo s to 
be taken into account 

- acceleration factor as follow 
F n  

I. Load on cargo decks 

I.I The load on cargo decks is to be deternaned accordig 
to the following formulae 

The loads due to smgle forces P, teg in case e 

tamers) are to be determined as follow 

I t- � 
1. [� - 0,1) for0,7 < � S 1.0 

03 [ i  L  

( I . 5 + F )  

seeA22 ,is not to be taken less than /L [N, 

For tnber and coke deck cargo the load on dee 
to be determined by the following formulae 

[N] 

The cargo pressure at bulk cargoes rs to be determine 
the following formulae 

n 

F 
I 

' 

------ __ -------- 
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e' 

0 

' 

L 

afo " Range f actor l" I• e, 

' 
., s [ · y  fl < . 02 I  ' - .A - 1 . 

c,, l. L L 

0 . s  
x  

.  0.7 L.0 I " ,\I - 

I 

I 
" 

c ; a») - 

) 

o) 0,7 < ' « .A 20 r N > 
' 

( 5 I t I - L 
where L loo m % \ L 

L,�" 250 
-- 

' w t  the tag l the rats E need met  be taken less that t 
" 

th the at, F the ato meed not be taken gt tter than 

09 

3 
honont. dstanee between load centre and 

5 
4 ­ -, ' evntt h e  [m] 

A M J. F 2 1 . 2  F or  elements the load centre ot wheh ts located above «f a« ► 
. 

► xL 
L the load waterhe 

� - ·- -► 

0 1 0 20 
[kN m J  r. Pa 4 

1 10 , 
- 

Fig .4. A  longitudinal estion 
• 

M_and > 'or wwe decos with or a a s t  the ships head1g 
according to Table 4 I 

0 t AN i s l  1  where deck cargo tended to be care on the p ot 
5 , - T B 

weather de,i resultg t load greater than the ale for wavedecnons transverse to the slp s headmg ncludu 
determined aeconhin to E I the scanthgs are governed 

uuasr stat pressure me ease due to heel 
by the greater load tsee also( 

Where the stowage heght of teck cargo less than I m  

he deck cargo load may be reqtured to he creased by the 2.2 load on how structures 
ollowig value 

I t 1 - h ,  k N m p  
he dest load tor bow structures from torward to 0, I 
befnd and above the balast waterhne n accordans 

' 
stowage heght of thee rgo 1 m] wth the draft T , i n +  l  is to be determined according to the 

followre formulae 

load hp site a d  ol how and 
0.6 L/ 

. 

ml 
0 « ( e t 4  

I 
p, c 0..20 % ' k structures 

' 

. I  load on shp's sides wth 
• 

0 

he esternal load p on the ships sides1s to e determined ' 
- 0. 8  in general 

ht.' 2 1  and ' ' 
0.4 

. 

·-- 

I.I or elements th load centre ot w h h  is lo ate! belo 1.2 - ,09·sin a) 

ad water h e  

1 ,  ,  \  ot extremeh flared sites where the lane angle n 
1oil ) . 

P% e, . 
' rn I larger than 40 I ·, 

r wave sect i ons  wnth or gust the ships heading 
he flare angle u at the load centre to be measured m th 

I , 

I 

·; 
plane of frame between a vereal me and the tangent te 

0(T I ' k. N m  '  the side shell plating � 
- 7 Po . 

' T 
'· For unusual bow shapes p, can be spec1all considered 

wave diettons transverse to the slips heacg Inc ldrg p, must not be smaller than p, according to2 I  l  o r 2 1  
as-stat pressure increase due to heel respectively 

--- 
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B. for temetate svahues oft a the fatot e ts to be obtained 

by ect terpolatto 

p t  atea ot wtel or group of wheels 

t a , · k  [mm] 
., tth of stallet side ot plate panel tin general 

beam spaeng) 

b width ot larger side of plate panel 

6 mm for other lower decks 

[n case of narrowly spaced wheels these may be grouped 
together to on wheel print area 

.2 
◄ 0 

• lhcknesvat decks for wheel loading 

2.1 Th  th knes· ot deck patmg for wheel loatug ts 
to be t t e t e m e s .  i  the o\towing tot lat 

[mm 

• 

¥ 

Fig. 7.F ootpr in t  f  wheel 

I' oa m i  lot one heel or group of wheels 

on a l a t s  pane'a p '  
•  here the wheel pmt area ts not known, t ma 

tppomate!v be etc rnnest as follows 

0 
50 n 

I 

' e m ]  

or totk ht trucks t) ts generally to be ken as the total 
weght of the tonk htt truck 

I' 

m o o t  wheels or group of wheel per axle 
2 Indeck beams and;dens, the tress ts not to exceed 
I 6 A [ N m m ]  ­  

e e e s n o 4 , t  ' L  

(  fr harbour conditions 
Specific wheel pressure [bar] 

, achier decks amt accommodation decks 

[he t i m e s  of the plate not to be less than 

15 

Sold rubber 
'yres 

t% 

Pneunatn 
yTes 

rulers 

he sattgso mac h e r  decks am other accommodation 
leek have to be b e d  ore loads gen Seton4_( 

t. o f  ts arsi to tl fol[owine fo tmdae  

tot 
' ' 

1.87 
r;. 

3.4 «e!/ for 0 
I 

0,+ c . . 
V F  F  F  

., 4I 
f 

0 0 th < 

I· I· 

tor bw a < 

00 
I 

s 2  7  - '  4  
4  I  1) + 

\ I· I· 

t , 0  0 1 5 1 7  f  tot 0_ f 
( < 

I· I 

t,,,, 

I.I  a p k  · t  

[mm] 

/mm] 
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10-2 Section 10- Deck Beams and Supporting Deck Structures C 

5.2 The acting forces are to be calculated for 80% and 45% respectively of the rated breaking load of the chain 
cable, i.c.: 

for chain stoppers 80% 

k 

220 
- -  

80%,  where  chain  stoppers  
are  not  fitted. 

for windlasses 

for windlasses 

34 Where deck beams are to be attached to hatchway 
coamings and girders of considerable rigidity (e.g. box 

girders), brackets are to be provided. 

3.5 Within0,6L amidships, the arm lengths of the bearn 

brackets in single deck ships are to be increased by 20%. 
The scantlings of the beam brackets need, however, not be 
taken greater than required for the Rule section modulus 

of the frames. 

3.6 Regarding the connection of deck longitudinals to 
transverses and bulkheads, Section9,B.I. is to be observed 

Girders and transverses 

1.1 Structural members at heads and heels of pillars as 
well as substructures are to be constructed according to the 
forces they are subjected to. The connection is to be so 
dimensioned that at least I cm cross sectional area is 

available for 10 kN of load. 

Where pillars are affected by tension loads doublings are 

not permitted. 

C. 

See als~ Rules for Machinery Installations, Volume III, 
Section 14, D. and Rules for Materials, Volume V, 
Section 12, Table,12.7. 

r 

1.2 Pillars in tanks are to be checked for tension. Tubular 
pillars are not permitted in tanks for flammable liquids. 

1.3 For structural elements of the pillars' transverse 
section, sufficient buckling strength according to Section.3, F. has to be verified. The wall thickness of tubular pillars 
which may be expected to be damaged during loading and 

unloading operations is not to be less than: 

t,. • 4,5+0,0ISd,, [nm] fucd,, � · · 
- 0 0 4,  t) @3mm) 

d, =outside diameter of tubular pillar in [mm] 
1.4 Pillars also loaded by bending moments have to be 
specially considered. 

+ 

[Nhinn] 

2. Scautlings 

The sectional area of pillars is not to be less than: 
. ' p . .  

A. % =  1 0 . 2  [em] 
·, 

0, = permissible compressive stress. 

[Nham] . R  
s  

- 
200  

0,  
k  

- 
120 

r 

k 

4.4 End attachments of girders at bulkheads are to be so dimensioned that the bending moments and shear forces 
can be transferred. Bulkhead stiffeners under girders are 
to be sufficiently dimensioned to support the girders. 

4.5 Face plates are to be stiffened by tripping brackets 
according to Section 3, H. 2.5. At girders of symmetrical section, they are to be arranged alternately on both sides 
of the web. 

5.1 For the supporting structure under windlasses and 
chain stoppers, the following permissible stresses are to be 
observed: 

5. Supporting structure of windlasses and chain 
stoppers 

4.6 For girders in line of the deckhose sides under the 
strength deck, see Section 16, A.3.2. s 

4.7 For girders forming pant of the longitudinal hull 
structure and for hatchway girders see E. 

• 

4.1 The section modulus W and shear area A, are not 
to be less than: 

w =  c - e t - p k  [em'] 

A =  005·p-et·k [em] 

4.2 The depth of girders is not to be less than 1/25 of 
the unsupported span. The web depth of girders scalloped for continuous deck beams is to be at least I,5 times the 

depth of the deck beams. 

Scantlings of girders of tank decks are to be deter mined  
according to Section 12, B.3. 

4.3 Where a girder does not have the same section 
modulus throughout all girder fields, the greater scantlings 
are to be maintained above the supports and are to be reduced gradually to the smaller scantlings 
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reduction fctor 

- 2,00 
[Nham]. 

[Nham'] 

[Nham]. 

bending stress: 

150 
­ k 

shear stress: 

100 
a 

. t 

equivalent stress: 

e, Va +~ .10 
k  

2  Where  several  cantilevers are fitted at smaller 
distances (e.g. at every frame): 

v 

for tubular and rectangular pillars 

for open sections 

- 

= 1,66 

0,34 

= 0,49 

s 

d 

I 

I - 

I 

D. Cantilevers 

1. General 

1.I In order to withstand the bending moment arising 
from the load P,cantilevers for supporting girders, hatchway 
coarings, engine casings and unsupported parts of decks 
are to be connected to transverses, web frames, reinforced 
main frares, or walls. 

1.2 When determining the scaritlings of the cantilevers 
and the aforementioned structural elements, it is to be taken 
into consideration that the cantilever bi moment 

depends on the load capacity of the cantilever, the load 
capacity being dependent on the ratio of rigidity of the 
cantilever to that of the members supported by it 

1.3 Face plates are to be secured against tilting by tripping 
brackets fitted to the webs at suitable distances (see also 
Section 3, H.2.). 

1.4 Particulars of calculation, together with drawings 
of the cantilever construction are to be submitted for 
approval. 

2. Peraissible stresses 

3 The stresses in web frames are not to exceed the 
values specified in .I and .2 above. 

E. Hatchway Girders and Girders Forming Part 
of the Longitudinal Hall Structure 

1. The scantlings of longitudinal and transverse 
hatchway girders are to be determined on the basis of strength 
calculations. The calculations are to be based upon the deck 
loads calculated according to Section 4, B. and C. 

2. The hatchway girders are to be so dimensioned that 
the stress values given in Table 10.1 will not be exceeded 

Table 160.1 Maiman stress values e, for hatchway 
girder 

Longitudinal coaring All other 
and girders of the hatchway 

strength deck girders 

upper and lower flanges : 
150 [Nhnm] , 

k 
e,-l pa 

deck level: k 

70 [Nham] O m  
k  

I  
I  

I  
I  
I  
I  

•  

3, For continuous longitudinal comings the combined 
stress resulting from longitudinal hull girder bending and 
local bending of the longitudinal coarming is not to exceed 
the following value: 

[Nham] 

0, = local bending stress in the ship's longitudinal 
direction 

0 design longitudinal hull girder bending stress 
according to Section S, E.4. k 

o+ 125 
k 

shear stress: 

80 
' - 

2.1 When determining the cantilever scantlings, the 
following permissible stresses are to be observed: 

.1 Where single cantilevers are fitted at greater 
distances: 

bending stress: 

.\ 


