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3. REQUIREMENTS FOR STRUCTURES OF SHIPS OF SPECIAL DE-
SIGN

3.1SHIPS WITH LARGE DECK Im T distance between centres of

OPENINGS transverse deck strips at each end of
3.1.1General and symbols opemqg(,j_mm b q
3.1.1.1 The requirements of this fi_distance between trasverse edges

Chapter are additional to those ofcSe of adjoining opv)ve?mgs', N m _

tions 1 and 2 Wand W, T which is required by
3.1.1.2 The requirements for deck the Rules fod =and actual deck se

structure, exalsive of those for canél tion modulus according to 1.4.5 and

ver beams, apply to ships with single,1.4.7;

twin and triple cargo hatchways which ni total number of 2doot contan-
are considered to form a large deckmpe ers carried by thehip.
ing meeting the following conditions 3.1.2Construction.

. 3.1.2.1For ships with a length@B0
b/B2 0,7, im® 0,7. m longitudinal framing system is praki
The requirements of this Chaptered for the deck and bottom
shall be applicdk throughout the entire 3.1.2.2Upper deck and side longit
cargo hatch region, including the enginedinals shall be continuous within the-r
room, provided it is located between thegion stated i8.1.1.2.
cargo holds 3.1.2.3Ends of cargo hatchoatinu-
3.1.1.3 The requirements for @ ous side coamings shall be attached as
tainer securing arrangements and hulfequired by 1.7 and 2.6.2. It is notcre
structures, which take up forces exertedmmended that continuous side ©Ba
by the said arrangementspply to co- ings be attached to the front bulkhead of
tainer ships the aft superstructure and the aft Kul
3.1.1.4 The cantilever beam is a head of the forecastle.
short deep half beam for which thepsu 3.1.2.4Abrupt changes of crosse-
porting effect of the side hatch coamingtion and shape of members referred to in
is disregarded in the strength and kuc 3.1.2.2 over the length of the ship imge
ling strength calculation to be made forerally not permitted. Where such changes
deck grillage in accordance with64.7 are necessary, arrangements shall be such
and2.6.4.6.5espectively as to minimize the creation of stress1€o
3.1.1.5Symbols centration and attention shall be paid to
b i breadth of deck opening dete provision of buckling strength
mined as the distance between the outer 3.1.2.5The attachment of the rfo
longitudinal edges of hatchway openingsward end of the longitudinal strip to the

at ship's sides, inm deck where there is a cargo hatch single
| 7 length of hatchway opening, in opening forward of the attachment shall
m; be specially considered by the Register

3.1.26 It is recommended that
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transverse and longitudinal deck strip:
have a boxshaped crosssection >15r 23r

3.1.2.7Transverse deck strips shall ——
be efficiently attached to the underdecl
framing members and web frames in line
with which they are fitted. Where the
plating of the deck strips iarranged in
line with the upper flanges of continuous
hatch side coamings, the attachment ¢
deck strips to the deck and side she
shall be specially considered by thegRe
ister.

3.1.2.80penings in the deck plating

1,35s

AT R T T T TR TEETEEEEEESEEEEY

ALTETERR RN

in immediate proximity to the atthe Bopm
merts of transverse and longitudinal deck Fig.3.1.2.9.1
strips are not permitted

3.1.2.9Largedeckopenings .2 in way of conjugations of gen

.1 adjacentcornersof hatch open-  and enclosed parts of the hull (adjacent to
ings in the upper deck arrangedin one the engine room, bow, etc.) the corner
line shall be roundedwith a radiusr, in  radius of hatch openings shall not be less
m, (refer to Fig. 3.1.2.9.1) not less than than

r = kb, (3.1.2.9.1) r=0,0%. (3.1.2.9.2)

wherek = 0,025for c/b ¢ 0,04; .3 hatch corners in the areas where
— 2 . H i
k= 0,050for c/b# 0,2;the intermediate Va 3,44 hatchways arranged abreast change
ues ofk shall be obtained by linear interpolation . - .
in number shall be ggially considered
In way of longitudinal deck strips by the Register;

the value ofr may be reduced by 40 per .4 for general requirements regar
cent ing deck openings, refer £6.5.1.

Given below are minimum radif 3.1.2.10The cantilever beams shall
rounding of opening corners be fitted in line with web frames. Their

rmn=300 mm in way of deck connection shall satisfy the requirements
stringer plate 0f1.7.2.3.

rmn = 250 mm in way of longitud The cantilever beamshall be fitted
nal deck strips with minimum stiffeners as shown in Fig.

Thickened insert plates are required3.1.2.10.
at hatch corners (refer to Fig. 3.1.2.9.1)
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o1 — mined by thg formula
i Mn = 250kn cw BL2Cp an L10'3,(3.1.3.3)

where kn = a (d/b+0,3);

a=11 4d/L;

forcwi refertdl.3.1.4;

an=0,5[17 cos(d x/L)];

x 1 distance between the considered section
and the after perpendicular, in m

3.1.3.4The design components of a
wave torque, in kN/m, are determined by
the formulae

____—-—’l My, = 63kicyBL%ay, A0°3; (3.1.3.41)

My, = 63KyC,BL°Cpay, Q0™ 3;
(3.13.42)

My, =126k,G,,BL2Cpa;, A0 3.

_ e . W, 2 b%ts

Fig.3.1.2.10 Stiff f |

ig.3 0Stiffening of cantilever (3.1.3.43)

m
beams Here ki=2aco[l+3,6Cwi 0,7)]BIL;
3.1.2.11Stiffeners, brackets or deep ka=10a1d e{LB);
members shall be fitted under the vertical ~— a1= 17 8d/L;
guides or corner fittings of containers in S = 1T 4Cw.B/L; »
double bottom ofcontainer ships. The CwLi water plane area coefficient forrau
; . ! ps. . mer load waterling
inner bottom plating in these locations forai referto 3.1.3.3;
shall be increased in thickness or the-co e i vertical distan@ from the torque centre

ner fitting sockets shall be welded taer a point at 0,6d above the base line; the torque
; centre position shall be determined in accordance

n. with the procedure approved by the Register
The above also applies to lashing G 0584 Co&o;

pOtS 1 c L =
Similar increase in the plating ttkic - _ 3px

ness and stiffening in way afontainer b, =sin=—;

corner fitting pockets and lashing pots 5 _ 2px

shall be provided in deck structure b, =sin——
3.1.3Design load for A7 refer t03.1.3.3.

3.1.3.1The design still water bekr
ing moment shall be determined ic-a
cordance with.4.3.

3.1.3.2The vertical wave bending
?nocrgwihihjléll be determed in accai- M, =30/nB. (3.1.3.5)

3.1.3.3The design horizo_ntal wave \l/)v)tliLeIS: total number of 20t containers carried
bending momeniy, in kN/m, is dete-

3.1.3.5For container ships, theed
sign statical torquef s, in kKN/m, is de-
termined by the formula
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3.1.3.6For ships of restricted area of 3.1.3.5), determined by the formula
navigation, the horizontal wave bending R 5 ).
moment (refer to 3.1.3.3) and the camp Sts = BisW/(lWOOS)’ (3.1.4.13)
nents of a wave torque (refer to 3.1.3.4) Bisi biomoment in considered section along
shall be multiplied by the reductioncfa the length obpen part of the shipnder the effect
tor j . determined in accordance with Of the statidorqueMs, in kN/n?; ,
Table1.3.1.5. W T main sectional area at the considered

. .. section point, in

3.1.3.7The de5|g|_1 Ioads for cared lwi main sectional moment of inertia, irffm
ver beamsare determined in accordance Bis, W, lwi are determinedccording to the
with 2.6.3. procedure approved by the Register

3.1.3.8The design loads on contai swi normal stresses, in MPa, in considered
er securing arrangements are determinegection due to vertical wave bending moment,
with due regard for the inertia forces determined by the formula
caused by ship’s accelerations at motions g, = My (LOYW';
in accordance withl.3.3.1. The design

mass value of ISO ses 1 containers is for Mwi refer tol.4.4;
24.0 t for 26ft containers ks T factor by which vertical bend stresses
30’5tfor A0ft containers, are increased taking the horizontal bending and

) torque into accountlt is determined by the
When calculating strength of 80  formula

tainer securing arrangements fitted on _ 2~ — 2.
weather deck, account shall be taken g‘% _\/1+0’15(0’85+ L/6O@ (Sh +Stw) '
loads from the wind in the direction pe
pendicular to the centire of the ship.

The design value of wind pressure is

5, =Sn/Sw;
sh T normal stresses, in MPa, in considered
section due d design horizontal wave bending

p= 1,0 ¢€1 0. moment, determined by the formula
3.1.4 Scantlings of structural sn= Mn AW ; (3.1.4.14)
members

for MnT refer t03.1.3.3;

3.1.4.1The combinedstressess, in w
N Wé“z I actualhull section modulus about the

MPa, in strength deck longitudinalse-d
termined by Formula (3.1.41) are not
to exceed 90h.

vertical axis through the n&eline of the ship, in
cm?, determined by the formula

wi =1, Ay
Ss=Sswt Sts + KsSw,  (3.1.4.11) 1.1 actual inertia moment of the hull about

the vertical axisin fqm2lm?;

wheressw T normal stresses, in Mk in the se- y = half the ship's breadth in the considered

tion considered due to still water bendingment,

determined by the formula seCtIOE’ nm
Siw=Stw/ Sw;
Ssw= MswC1O¥YW; ; (3.1.4.12) sw i total warping stresses, in MPa, under

.. the effects of the torqueM,, , M, , My, ,
forMswi refertol . 4 . @; € W twy twy

W
W, i = actualhull section modulus in way .

of deck, as defined if.4.7; U = \/(uma ) uth)
sts1 normal stresses, in MPa, in the section (3.1.4.15)
considered due to the static torghks (refer to

determned by the formula

2 o2
+02, |
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l‘.’lm4 normal warping stresses, in MPa-u _-1 the section mOdU_|US1_ in émof
cantilever beam at a section in way of the

der the effects of the t M M
er the effects of the torquby, , My, . Mu, end of a bearknee shall not be less than
refer to 3.1.3.4), determined by therrfala -
( ax Y Y oy = (0.5pal + Q) 17, &
0, =——: (3.1.4.16) = s ,
w T Ac KUy

1i 7 biomoments in considered section along (3.1.4.5.1)

the length of the open part of the ship under thé"’hetrhe g tGkT i|r1tt§nsity of d(is:jgnb '03?5' in i('lpa'
. . on the deck plating supported by the cantilever
effects of Mtwl, Mth, Mmé respectively, in beam, as required bg.1.3.7:
kN/m2. The biomoments are determined by the O7 distance between adjacent cantilever
procedure approvealy the Register beams, in m
3.1.4. Kinematic parameters of I'T span, in m, of a cantilever beam, mea
warping shall be determined. ured from the section at the end of arhdaee to
. . the hatch side coaming supported
The eIongatlon of hatch openl_ng d Q i design load, in kN, transmitted from
agonal under the effect of hull Ww#mg  natch cover to the cantilever beam
shall not exceed 35 mm. Where such - 05 by
elongation obtained by calation is in Q=05pmah;
excess of 35 mm, measurepesially p.i intensity of design loads, in kPa, on the
agreed with the Register shall be takerfover of hatch adjoining the cantilever beam as
: : required by3.1.3.7;
for ope_nlng edge relnfoet_nents. The b1 1 width, in m, of opening for a hatctda
ca_llculatlon shall be made in accordancqoining the cantilever beam
with the procedure approved by thegRe ks = 0,6:
ister. wki as defined in1.1.5.3.

3'1'4'?? Ad_equate bucl_<|ing strength The sectional area of the web ohea
of the longitudinal deck strip between thetilever beam shall not be less than that

suppors as well as that of its items asyatermined according to 1.6.4.3 taking
regards the compressive stresses due to k = 0.6

longitudinal bending shall be ensured
3.1.4.4Where the ratio of the length
of the hatch opening to the width of the

deck portion from the side shell to the ; . S
L the hatch side coaming adjoining thenca
longitudinal edge of thenearest hatch tilever beam

opening exceeds 10, calculation of shape 5 the section modulus of the web

2::;’;?6;20&60;0:?2%n?:fklaﬁgrti'r?ga';gr frame connected to the upper deck Eant
P lever beam at the section in way of the

ance with the procedure approved by the, e heam bracket shall not be less
Register and use of the results obtained i"f‘nan that determined bv Formula
assessment of the deck stressed stat&3 1.4.5.1) Y

design of hatch covers and side framing The section modulus of the web

may be required frame connected to the cantilever beam

bearﬁél.:ﬁsdTZ?j'ji%?:tlIr\]/sesboir;%rglslegﬁglpf the lower deck and fitted below that
J 9 deck at the section in way of the end of

satisfy the following requirements the beam bracket shall mply with the

Nmax= pal+ Qi for the section at
the end of the beam bracket
Nmax=Q T for the section in way of
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same requirement but may be reduced by v size of a tyre print parallel to the
the value of section modulus of the webaxis of rotation, in m

frame fitted above that deck, at the-se for asinglewheelv = vy; for agroup

tion in way of the end of the bracked-a of wheelsv i size of a tyre printaking

joining the deck into account the gaps between théme
3.1.4.6 The scantlings of container fer to Fig.3.2.1.21);

securing arrangements shalk dete- 4 T spacing between adjacent tyre

mined on the basis of strength cadsul prints, in m

tions using the design loads complying I, T design load spot dimensionrpa

with the requirements of 3.1.3.8, and theallel to the larger side of the paneli-(d
resulting stresses shall not exceed theected along framing members), in m
permissible ones determined using thgFig.3.2.1.22);
permissible stress factors loT design load spot dimensionrpa
ks = ki = 0,75. allel to the smaller side of the panel-(d
The stragth of hull structures taking rected across framing members), in m
up forces from the container securing Isoi total extent of a tyre print along
arrangements shall be verified by catcul smaller side of panel along its width or
tion of the effects produced by theseacross framing girder within mean spa
forces, and the resulting stresses shall nahg Q,in m, between girders
exceed the permissible ones specified in  |s, 1 total extentof atyre print along
Section 2 for the apppriate structures large side of panelor alongvithin design
3.2ROLL -ON/ROLL -OFF SHIPs ~ Member spahin m .
a, b i smaller and larger sides of
3.2.1General panel, respectively, inm

3.2.1.1 The requirements of this QifMjtej HdzY 9" HMIsOdz

Chapter apply to roo ships, rero pas- h s ttsL e dzv H O st fyw
senger ships and are supplementary tg O dz$ O dg[ dztf @z dzOB tstclz
those of Sections 1 and 2. | i span of the considered girdez-b

These requirements also apply totween supports, in m (ier t01.6.3.1)
decks and double bott@of ships cag-

ing wheeled vehicles for use in carg

handling % % % B.
3.2.1.2Symbols -
Qo 1 static load on the axle of the * 7/ //r/ //v/ ;ﬁiﬁ’?‘“‘“
wheeled vehicle, in kN i 2
no I number of wheels on an axle .
tf 1 number of wheels forming aed v o_|® |
sign load spot (for a single whagE 1); B v
ui size of a tyre print normal to the
axis of rotation, in n{Fig.3.2.1.21);
v1 1 size of a tyre print parallel to the
axis of rotation, in m

Fig. 3.2.1.21. Description of a tyre print

t

a3,
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Fig. 3.2.1.22. Ratio oflatol, andu to v:
Oi axis of rotation is parallel to small side of plate
(transversally to framing membeis)v, l,=u;
B1 axis of rotation is paralle¢o large side of plate
(parallel to framing memberg)=u, lb=v

3.2.2Construction. cargo handling. The design docuneent
3.2.2.1Vehicle decks and doubletso tion submitted to the Register for the
toms of rero ships and car ferries shall, in consideration shall include statical load
general, be longitudinally framed. on vehicle axle, number of wheels on
If framed otherwise, the above stru  the axle, vheel spacing, tyre printid
tures are wbject to special consideration mensions and tyre type.
by the Register Where wheel print details are not
3.2.2.2Movable decks fitted tengp initially available, the requirements of
rarily for the carriage of vehicles shall be 3.2.3.5 shall be applied
so fixed as to prevent these decks from3.2.3.2In general, the design loads are
taking up longitudinal forces under the to determined taking into consideration

hull longitudinal bending. specific pressure onne type print, size
The Rules provide fomovable deck of prints and spacing between wheels.
structure consisting of a top decking with a However, where spacings between

web structure and longitudinals welded nearest wheels are less than one type
thereto. Other forms of movable declkieo print, the wheels may be considered as a
struction shall be specially considered by group and spacing between wheels may
the Register be included into print area.
3.2.3Loads from wheeled vehicles Design print area ofheel or group
3.2.3.1 The design loadsshall be of wheels¢m, in P, is determined by
based on specification details of vehicles the formula
carried on board the ship and used for
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de = uv, (3232 _nQ (3.2.3.51)

wherev = vi i for single wheel oif j > w; n i
v=nwu+ ({1 1)ji for group of wheel i ¢ 1.

The tyre print dimension normal to
3.2.3.3 To be considered are the the wheel axleu, in m, is to be dete
loads resulting from the operation od-v  mined by the formulas

hicles during cargo handlinoperations for wheelswith cast tyres
and from stowage of vehicles on the deck
under conditions of the ship motions u=001Q, /I, WECN & n/e L
3.2.3.4 Specific pressurets ,in kPa, u=0,15 +0,00{Q, h, 41} b
on type or group of types print is to be WG h g 4 %
determined by the formula b
p=kips, (3.2.3.4) (3.2.3.52)
where ka= a1 lazi dynamic coefficienin the for wheels with pneumatic tyres
process of operation ofehicles used for cargo u=0,15 +0,0028, h, o)
handling operations o i
aii factorequalto: 1,10and1,05i for veh- wEeh R, e 15¢
cles (except fork lift truckshpaving an axle load u=0,175 +0,oo;¢QO h, .1)) %J
less than 50 kN and 50 kN and more, respectively; -
1,0 for fork lift trucks wehR, n¥ 1&1
az factor equal to: 1,03 and 1,15 for pre (3.2.3.53)
matic and castubber tyresyespectively; 1,25 for
wheels with a steel rimy P g Table3.2.3.5
Ka=1 +a:/gi dynamic factor eharacterizing e
the ship motion Vehicle . Cast
a; i acceleration in the ship section under Pneumatic tyre tyres
consideration in accordance witt8.4.1; Cars 200 T
D :1%. Lorries, moto 800 ;
¢ n A vans
p: 1 static specific pressure, in kPa, on type Trailers 800 1500
or group of types print 800 (V\g?reff 1500
t1 area of type or group of types prinéfer :
to 3.2?3.2),in o Pe o roup ot ypes prl Fork lift trucks =6 twheren © | 1500
Where distribution of the loadeb 2)
tween wheeled vehicle axles is noti-un ' ninumber of tyres in agroup
form, the maximum axle load is to be The size of a tyre print or a group

taken as the design load. For fork lift of tireg parallel to axle of rotatiom, in
trucks it is assumed that the total load is i, is determined by the formula

applied to the forward axle
3.2.3.5Where specifications on tyre v z/u.¢ (3.2.3.54)

print dimensions are not available, static 3.2 3.6For each type of load whichge

specific pressur@, in kPa, is tbe taken  yjated by 3.2.3.3, design loads are to be

from the Table3.2.3.5. determined for two mutually perpewsli
Area of type or group of types print yjar position of vehicles relatively to

¢y, in 7, is determined by the formula  sjdes of panel or framing member: when
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the wheel axel is parallel to the smaller

side of panel (perpendicular to therfra 2
ing member) andsiparallel to the larger “

side of panel (parallel to the framing l : ;l“
member). = |

When there are not other instruction
in specification the regions of tyre prints
of vehicles within panel width or span
length of framing member are to comply va
with the following requiements

When thereis odd amount of prints
the centre of mean print is to be arrangec 7 % 7 7
in the middle of smaller side of panel or /
in the middle part of span of framing L L
member(Fig.3.2.3.60); &

When there is even amount of prints
two cases are to be consid#re I
prints are to be arranged in a way wher C C
their total extension along smaller side of
panel or along framing member is the

longest (Fig. 3.2.3.6, b) ? Z ”l
design amount of prints is to be reduced 7 Z ll A
by 1 and the centre of mean print is a 8

ranged in the middle of satler side of  Fig.3.2.3.6.the regions of tyre prints of
panel or in the middle part of span of vehicles within panel widtbr span
framing rlrember (Eig.3.2.3.6,fc) el length of framing member

In all cases the prints of wheels are . .
to be arranged in a way when their total . 3.2.3.7 Design load for platind,
extension along larger side of panel (for in kN, is determined by the formula
calculation of plates) or directed across Q=pyl, (3.2.3.7)
framing members (for calculation of

. . where tei in accordance witl(3.2.3.4);
framing members) is to be the longest e )

y =13% 7 0,622 + 0,098, but no greater
thani;
z =lv/ OT where spacing along to larger
side of the panel of one print
z=[fb7 (o7 1) €] lb /OT here spacing
along to larger side of the pdro# several prints
no=lsp/ lb;

e= %/l herea o< @/ Iy
fe[,llb 50

whereen/ b2 (en/ Ip)o;
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(y isdetermined forz = b/ a); |l =] wgh |t§ a, O
doT gap, in m, measured along larger side of ' 2 ! THd&Y SH q‘ d;
the panel between wheels or group of wheels |i =a, ¢ h ﬂ;a Zali
which are located within panel length (Fig. 9 HB dIs¢
3.2.3.7); g=Lwvehd <43 (tdf. 3)
= laf tlg<a T for single print of wheel g = | wgh go 2 %, ' -
I! - aalj olg? a or group of wheels in
= fields of plate l=lg WCNh 15 9,0
li=lsaff telga<a i for severaprints of o o 1 Hdzw €' oz
li=af tclda? a wheels in field of plate |i =q w e ‘%a alhé) ‘4B q s C
3.2.3.8 Design loadQ, in kN, for =k, W &M 45

beams and longitudinals is determined by ¢ =| w ¢ t5, 2 %/ (ed . 3.

the formula

Q=kpp lies, (3.2.3.8)
wherek,=1 where Ilsa/Q<1

o 2
al Q
Sa _ 28 wherel¢lsa/Q¢3;
¢t =
tei’ in accordance with formu(@.2.3.4);

i lsa/ Q> 3;

k, =13- 0,

db T gap, in m, measured along member

between the nearest wheels or group of wheels
which are located within design span of member
(Fig.3.2.3.8)
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3.2.3.9 The design load for train where k, =1+a,/g- in case of the ship
rails Q, in kN, is to be determined by themotion wherea, is determined in accdance with

formula 1.3.3.1 in the midship
_ 0o 7 allowed (specified) load on the deck
Q= 0,500, (3.2.3.9) from the cargo carried, in kPa.
wherekq = 1,1if the vehicle moves about du . . .
ing Cargehand”ng 32313 DeSIgn forceF, In kN, in
operations horizontal plane for the transverce and

ka=1+a;/gi in case of the ship motions  girders of upper tweendeck of double

@& acceleration in considered ship sectiondeck ferries without pillars is determined
in accordance with.3.4.1; by the formula

1 T number of vehicle wheels arranged
within the designspan of framing meber sy-

a,
porting railways F=0,7q, X a,B, (3.2.3.13)
g

3.2.3.10The design loads for side ) . .

. where ay determined in accordance with
shell and permanent deck primarymie 1 374 4 at the upper deck leyel
bers are to be those to satisfy the most @i mean spacing of transverce and girders
severe stowage arrangement of alt-ca of upper tweendeck of doubtieck ship without
goes carried on deck (including packageillars, o
cargo, containers, wheeled vehicles, etc.) i]a'.l. Sir:"gcvgfrté‘;:c?a?éd;g‘gz
and to allow for statical and inertia forces T

resulting from the ship motions. Accele 3.2.4 Scantlings of deck and side
ations are to be determined in accordancghell structures o
with 1.3.3.1. 3.2.4.1The thickness of plating, in
3.2.3.11The design load Q, in kN, mm, is not to be less than
for the transverses and girders of mev k,Qa
ble decks is to be determined by the-fo S=58K [=o— + §@3241)
mu
mula j k=1, fn Il decks with loads duri
_ HJ =1,07 for all decks with loads during
Q = ku (Pt pa)ad, (3.2.3.11) cargo handling operation in port (minimum value)
where ka1 as defined i18.2.3.4; ki=1,0751 for all decks with loads applied
pc i static deck loading from the cargorca at sea (minimum valug)
ried , in kPa _ n . . -
pa i static deck loading from deck own kl__ll Ko T for design .d'eck within nok
mass, in kPa ship region, but not less than minimum values
@i mean spacing of transverses and girders, ~ for ki refer to Tabl8.2.4.1;
in m. k2= 1,251 0,50/ hwhere ©/ b0,5>
The value of (pc+ pd) is not to be k=1 where O/dD,5;
taken less than 2,5kPa Qo - defined “lnde'z'3'7;
! . . mi factor equal to
3.2.3.12The design pressumg, In where within the panel width there is one
kPa, for the transverce and girders pf u print of wheel or group of wheels
per tweendeck of doubldeck ferries _ 585
; . . . m=————— {f tc a<l
without pillars is determined by therfo 1- 0571, /a fed.
mula

p, =0,9k,q,, (3.2.3.12)
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| @ | 3l 29 m=12 with I,/I > 3,35;
m=29,47- 522365' 8’75ga+0197ge§9 ! where within the design span of the
e ¢ u members there are several prints of wheel

f e dlel,/at 335

m=12 where |, /a >3,35;

where within the panel width there arewse
eral prints of wheel or group of
585

1- 05752 - |, &
a a

ke=lga/la 11 where 1¢1g, /1, ¢2;

ke=05lg,/l, where lg /I >2;

for Isai referto Fig3.2.3.7;

eoii gap, in m, measured alosgnaller side
of the panel betweewheels or group of wheels
which are located withipanel lengti(refer to Fig.
3.2.3.7).

Table3.2.4.1

wheelsm=

ko

Frame systel

In a port At sea

longitudinal [1i 0,09M/W,’ 0,921 0,16W/W;

0,861

1i 0,23N,V\/dW 0 SGNIWW
' d

transverse

forW * WY i refer t03.1.1.5.

3.2.4.2 The section modulus W of
longitudinals and beams, in énshall not
be less than obtasa from 1.6.4.1 with

Qi as defined ir8.2.3.8;
mi factor equal to:

or group of wheels

~ 585
1- o,57'Tb- k4%
where k= lg /I, T1 with 1¢1g/lp¢
2;
ki=05lg /1, with Ig /I, >2;

for lspi refer to Fig.3.2.3.8;

&1 gap, in m, measured along smaller side
of the panel between wheels or group of wheels
which are located within desigrpan of member
(refer toFig. 3.2.3.8)

ks T allowed loads factor equal:to

0,81 for all cargo decks for cargo
handling operation in part

0,771 for all cargo decks with loads
applied at sea

For mean part of design ddgkis
not to be greater than
with loads during cargo handling oper
tion in port

ks = 0,961 0,36W/W, ¢0,8;
with loads applied at sea
ks = 0,961 0,56W/W, ¢ 0,7,

where for W, de i refer t03.1.1.5.

3.2.4.3 The plating thicknes se-
tion modulus and crossectional area of
beams and longitudinals of movable

where within the design span of the yecks shall be deteined in accordance
members there is one print of wheel ofith 32.4.1and 3.2.4.2. Where beams

group of wheels

m=5’—85 with 1, /I < 1;
1- 0571, /I
é o ~2g
m=2047- ' &365- 8750 +097408 |
| 8 | (;| - H

with 1¢ I,/a ¢ 3,35;

and longitudinals are freely supported by

girders and transverses, the factoshall

be determed by the formula
__8 .

2- I/l

Otherwise, the factom shall be dete

(3.2.4.3)
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mined as for beams and longitudinals of M, 403
permanent cargo decks according to W= i + oV, (3.2.4.8)
3.2.4.2. tin
3.2.4.4If scantlings of wheel print is Psaz| 1 2F In f
kNLm 7

in accordance with 3.2.3.5, the platinghere M; “B(2+ S/U) 6+US

thickness is in accordance with 3.2.4. 1for webframescrosssedion in upperdick arepa

and the section modulus of longitudinals

and beams is in accordance with 3.2.34 _ Podols L LZFI 140, 33J54)

is to be increased by 15 per cent : 12(2+ S/U) 6+U Sy
3.2.4.5The sectionmodulusof lon-  kNim i for web frames crossection in main deck

gitudinals W, in cm3®, supporting fixed area

rails shall not be less @ obtained from P, T in accordance witB.2.3.12;
1.6.4.1 with az, F i in accordance wit8.2.3.13;
Qi as defined ir8.2.3.9; U= Iglh .
ks i factor determined b$.2.4.2. [T
Is T to be determined by the formula lv 4 web framebend, in m, from main deck
- 5,85 (3.2.4.5) plating till face plate of deck transverse of upper
- ks &/l ’ B deck
where  ks= 0 with 1= 1; [, bend of deck transverse of upper deck
ks=0,51 with m2 2; between wall heights of web frames
forq'“ refer t03.2.3.9; In ¢ s T momentof inertia in cm*4, of web
j2 i mean spacing of centres of wheets a frame and deck transversd opper tweendeck
ranged within the design member span, in m respectively
Section allowance is determined in aator
3.2.4.6The scantlings of deep mme  ance with following formulae
bers of sides and permanent cargo deck ey
as well as of pillars shall be derived bySg =l 78 83"1+312ﬁ‘_
direct calculation using the procedures Py ! q "y
approved by the Ryster I S,
3.2.4.7The section modulus of the S =1+312 2' :§
girders and transverses of movable decks el
W, in cm?, shall not be less than obtained fo 4 fg i thesectionalaregin cn¥, of walls
from 1.6.4.1 with of web frame and deck transverse of upper
Q1 as defined ir8.2.3.11; tweendeck respectively
m= 127 for fixed members ke=0,75;
m = 81 for freely supported nme- gW- corrosion and deterioration alle
bers ance, in cnd, is determined in accordance with
ke=0,7. 1,6,4,1 foru= 0.03 mm per year

3.2.48 The section modulus W, in Web frame modulus alculation is
cn?®, of the web frames of upper performed by the method @rogressive
tweendeck of doubtdeck ferries without approximations It is recommended to
pillars is not to be less than determinedakeon:
by the formula
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lg=Ing; S=13; $ =1 in

2
_ Pl +l,2F|ht[ KN um

the firs approximation '"62+90) 6+0S,
3.2.4.9Theweb sectionalareafc, in 1 for deck transverseectional in a

cn¥, of the of deep frames wall of upper way of the sidg

tweendeck of doubldeck feries without ks =0,75

pillarsis not tobe less than determined in
accordance with 1.6.4.3 with

2
= Pe@lg (1+0,55,/S) +04F

Corrosion and deterioration ale
ance DW, in cm?®, is determined in &
cordance with 1.6.4.1 far= 0.03mm per

< ¢, .
BO= 6ln 4(2+SU) L year. Other vales are in 3.2.4.8
where section allowance is determined in ageor Calculation Of_Web sectional area Qf
ance with following formulae deck transverse is to be made using

B [, method of progressive approximation. It
S =1- 15'6f | 2 ? is recommended to take on
"y lg=In ; S=1,3; $4 =1.

k= 0,65. . . . .
. L in the firs gproximation
Corrosion and deterioration afle 3.2.4.11 The sectionalareafs, in

anceDs,_in mm, is determined in accds¢ cn?, of deck transverse wall of upper
ance with 1,1,5,1 fou ~ 0.03mm per yeendeck of doubldeck ferries without

year. Other valueare in 3.2.4.8 pillars isnotto be less than determined in
Calculation of web area of deep zccordance with 1.6.4.3 with

frames is to be made using method of _ Podgly , 24Flh g

progressive approximation. It is rane Ngos = ;
mended to take on 2 15(6+USy
I=ln ¢ S=13; S=S,=1 ko=0,65.
o=lh g S=13 §=5=1 Corrosion and deterioration alle
in the firs approximation anceDs, in mm, is determined in accd¥

ance with 1,1,5,1 fou =0,03 0.03mm
per year. Other values are in 3.2.4.8
Calculation of web areaof deep
frames is to be made using method of
progressive approximation. It is rane
mended to take on
5. . lg=In ¢ S4=1. in the firs apprg-
M= Po2ls § 133 8.\ mi  imation
8 ¢ 2+9U=+
for deck transverseectional in the
mean part of span of the memper

3.2.4.10The sectionmodulusW, in
cm?®, of the deck transvee of upper
tweendeck of doubldeck ferries without
pillars is not to béess than determined in
accordance with 3.2.4.8 with

3.2.5Special requirements

3.2.5.1A side fender protecting the
ship side and stern from damage during
mooring operations shall be fitted at the
lower cargo deck level dko-Ro ships

3.2.5.2A longitudinal shall be fitted
under each rail on the cargo decks of
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train ferries In any case, the requirements for the
3.2.5.3Where train decks with rails hull and its structures shall not be less
which are flush with the deck plating are stringent than those stated in Sections 1
provided on ships carrying railway rea and 2
riages, the actual section modulus and 3.3.1.4The basic structural type of
sectional area of deck transverses shall bghips is considered to be a singkeck
determind for the section located in the ship with macimery aft, having a flat (or
rail recess. Structural continuity of the nearly a flat) double bottom in the holds
effective flange of the deck transverse,(permissible slope of the inner bottom
where it intersects the rail, shall ba-e from the side to the centreline is not over
sured. In any case, the intersections of th8 A) , hopper side and
fixed rails with deck transverses shall beor double skin sides, transverse hold
specially greed with the Register bulkheads of plane,ocrugated or coffe
3.2.5.4Where rails for the transport dam type, which is primarily intended for
of railway carriages are welded to thebalk cargoes

deck plating throughout the entire length, 3.3.1.5In combination carrier the

the rail butts shall be welded with full length of the holds shall not exceedlQ,1

penetration Holds of a greater length require special
consideration by the Register in each

3.3BULK CARRIERS AND OIL OR case
BULK DRY CARGO CARRIERS L ,
It is assumed #t when carrying

3.31 General. heavy bulk cargo, certain holds remain
3.3.1.1 The requirementsof this empty, their numbers shall be indicated
Chapterapply to bulk carriersand com- in line "Other characteristics" in Clagsif
binationcarriersintendedfor thecarriage cation Certificate as stated in 2.3, Part |
of bulk cargoesand crudeoil (petroleum "Classification".
product$ in bulk, except for ships which, 3.3.1.6 Descriptive notation and
according to 1.1.1,1are not covered by distinguishing mark (ESP).
the requirements of Part XVIII "Gomon 3.3.1.6.1 The descriptive notation
Structural Rules for Bulk Carriers and Bulk carrier and the distinguishing mark
Oil Tankers'" (ESP) shall be assigned to sea going self
3.3.1.2The scantlings of structural propelled single deck ships with a double
members bounding the cargo region sha bottom, hopper side tanks and topside
be determined as required by Sections tanks and with single or double skin side
and 2 on assumption of the carriage oconstructiom intended primarily for aa
bulk or liquid cargo (water ballast) in the riage of dry cargoes in bulk. Typical
holds primarily designed for the purposemidship sections are given in Fig.
concerned. The value to be adopted is th3.3.1.6.5, for the termfiBulk carrieo
greater of the appropriate strength reha refer tol.2.1Partl fiClassificatio.
acteristics of the item Bulk carrier of single skin side oe
3.3.1.3 The requirements for the struction means a bulk carrier whengeo
structures not mentioned in this Chapte or more cargo holds are bound by the
shdl be as given in Sections 1 and 2. side shell only or by two watertight
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boundaries, one of which is the sidelongitudinals are replaced by side girders
shell, which are may be permitted (refeo.4.2.4.2).
less than 760 mm apart in bulkrea The single skin side between topside
riers, the keels of which are laid or whichand hopper side tanks shall be transsrers
are at a similar stage of constructios b ly framed.
fore 1 January 2000; Longitudinal or transverse framing
less than 1000 mm apart in bulkca may be adopted for the double skidesi
riers, the keels of which are laid or whichand in the hopper side tanks.
are at a similar stage of construction on  The trarsverse watertight bulkheads
or after 1 January 200 may be plane with vertical stiffeners,reo
3.3.1.6.2 The descriptive notation rugated with vertical corrugations or of a
Oil/Bulk/Ore carrier and the distinglis cofferdam type
ing mark (ESP) shlbe assigned to st 3.3.2.2 A hatch side coaming shall
gle deck ships of double skin sideneo be fitted with horizontal stiffeners. A t
struction, with a double bottom, hopperevery aternate frame the coaming shall
side tanks and topside tanks fitted belowbe stiffened with vertical brackets fitted
the upper deck intended for the carriagebetween the coaming flange and the
of oil or dry cargoes, including ore, in deck

bulk. A typical midship sectionsigiven 3.3.2.3The slope angle of topside

in Fig.3.3.1.6.1h. tank walls to the horizontal axis shall not
a) b) be I ess than 30A.

— Inside topside tanks, in line with

Q‘ hold transverse bulkheads, diaphragms

shall be fitted, the plating of which may
generally have drain and access holes of
minimum size. The plating of transverse
bulkheads inside topside tanks shall be
0 strengthened with stiffeners. The ends of
vertical stiffenershall be bracketed

In topside tanks transverse beams
Fig. 3.3.1.6.1 shall be fitted in line with deck tran
verses.

3.3.2Construction. )
3.3.2.1 Longitudinal framing shall . To siffen Fhe plate_s Of. the ta_mkrve
cal walls which are in line with the

be adopted for the deck, the side shell i ' ) .
way of topside tanks and the S|OpeCI;LatCh side coaming, brackets shall be

bulkheads of topside tanks. The deckp:aced flns_lge the tanks |nTI;]ne W'tg eyf i
plating between end coamings of a&dj siay Of side coaming. ese brackets

cent cargo hatches shall be additionalI)Proa”egebtﬁﬁleen;defogo i:Sgini?gkns:rdest??g
strengthened with intercostal transvers P 9

stiffeners fitted at every frame he centreline :

The double bottom shall be longjit A t every frame, in the Iov_ver corner
dinally framed. The double bottom stru of the tank, brackets shall be fitted in line
ture in which all bottom andner bottom with the brackets attaching the hold
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frame to the sloped bulkhead of the tank. .1 the scantlings of side hold frames
These brackets shall be carried to thémmediately adjacent to the collision
ship's side and tank sloped bulkheaklo bulkhead shall be increased in order to
gitudinals nearest to the lower corner ofprevent excessive imposed deformation
the tanks and welded to them so as t@mn the shell plating. As aalternative,
extend beyond the brackets of frames. supporting structures shall be fitted
3.3.2.4 The slopeangle of hopper which maintain the continuity of fore
side tank walls to the horizontal shall notpeak stringers within the foremost hold
be |l ess than 45A. T h2drame &ntdseshall beattachedfwitht h e
tank over the ship breadth at the innemrackets. The vertical dimension of the
bottom level shall generally not be lesslower and upper brackets, as measured at
than 0,128 on one side shell gating, shall not be less than 0,125

Transverse diaphragms shall be fi of the frame span. On the level of the
ted in line withtransverse bulkheads andframe adjoining the bilge and underdeck
every alternate plate floor. The adi tank, the breadth of the lower and upper
phragms may have drains and accesbrackets shall not be less than half the
holes. The total height of openings at thewveb height
section of diaphragm, in the direction .3 frames shall be fabricated my
along the normal to the tank plating, frommetrical sedbns with integral upper and
a line drawn through the openingritre lower brackets and shall be arranged with
perpendicularly to that normal, to the soft toes. The end brackets adjoining the
plating shall not exceed 0,5 of the heightunderdeck and bilge tanks shall be IHun
of that section anywhere. The openinged, and the flange ends shall be sniped.
edges shall be reinforced with face plated'he side frame flange shall be curved at
or stiffeners. The diaphragm plating shallthe connection withhie end brackets. The
be stiffened as required by 1.7.3.2 for theradius of curvature shall not be less than
floor stiffeners r, in mm, determined by the formula

Inside longitudinally framed tank, r =O,4b§20ésg o
brackets shall be fitted in line with every \,qrep, i the flange width, in mm
frame. These brackets shall be carried to g, i the thickness of brackets, in mm
the sloped bulkhead and side longitud
nals and welded to them so as to extenq90
beyond the brackets of frames.

At the outboard side girder forming
transversely framed hopper side tan
wall, brackets shall be fitted in line with
every frame. These brackets shall be ca
ried to the nearest bottom and innet-bo
tom longitudinals and welded to them

3.3.2.5 Within the cargo am® the
singleside structure shall comply with
the following requirements

4 In ships of length less than
m normal steel frames may be
asymmdric. The face plates or flanges of
{rackets shall be sniped at both ends. The
rackets shall be arranged with soft toes
.5where, a frame being connected to
an underdeck tank, the frame or its
bracket overlaps with borizontal section
of an inclined wall, provision shall be
made for the bracket to go over the bent
section, and the angle between the plane
of the face plate (bracket) and the- i
clined tank wall s hal
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.6 the web depth to thicknessitabf .1 the construction of cofferdam
frames shall not exceed the followingbulkheads, as stipulated under 2.7.1.2,
values shall consist of two tight platings, ai

60\/& i for symmetrically flanged phragms andf platforms. To stiffen the
plating, vertical or horizontal stiffeners

frames _ may be fitted
50\/a i for asymmetrically flanged .2 the vertical or horizontal stiffe
frames ers of both platings shall be identical,

.7 the outstanding flange shall not form a ring structure and pass continuous

: : through the platforms or, accordingly,
exceele\/a times the flangéhickness diaphragms The vertical stiffeners of

.8in way of the foremost hold, side poth platings shall be fitted in the same
frames of asymmetrical section shall beplane parallel to the centreline of the
fitted with tripping brac_:kets which shall ship; the horizontal stiffeners shall be
be welded to shell plating, webs and facsitted in the same plane parallel to the
plates of frames . base line of the ship

.9 double continuous welding shall Cross ties are permitted between the
be adopted for the connectiootframes  yettical or horizontal stiffeners of both
and brackets to side shell, hopper wingpatings, at the migpan thereof
tank plating and web to face plates. For .3 the diaphragms or platforms shall
this purpose, the strength factarfor a  pe stiffened in accordance with 1.7.3.2.
weld (refer to 1.7.5.1) is adopted equalThe smaller side, in mm, of the panel of
to: diaphragm or platform to be stiffened

0,44 where frame webs shall be
welded to shell plating on lengths equalShall not exceedOQs\/a, wheresi is the

to 025 of the frame span as measuredhickness of diaphragm or platform, in

from the upper and lower frame end, and™™

where bracket webs shall be welded to -4 for access to all parts of thefeo

the plating of underdeck and bilge tanks; férdam bulkhead an adequate number of
0,4 where frame webs shall be del ©OPenings (manholes) shall be provided in

ed to shell plating outside the above endhe diaphragms and platforms.
sections. The total width of openings inne

Where the hullform is such as to Se€ction of the diaphragm or platform
prohibit an effective fillet weld, edge Shall not exceed 0,6 of the cofferdam

preparation of the web of frame andPulkhead thickness.

bracket may be required, in order o-e _OPenings other than the air and
sure the same efficiency as the weld-co drain scuppers are generally not permi
nection stated above ted: in the platforms, at a distance not

3.3.2.6The ends of plane bulkhead less than 1,5 times the cofferdam Ksul

stiffeners shall be braeked to the inner Nead tickness from the longitudinal
bottom plating and to deck structures ~ Pulkheads or side, which act as thetpla

3.3.2.7The cofferdam bulkheads shall form supports; in the diaphragms, at the
satisfy the following requirements same distance from the inner bottomtpla

ing or the upper point of the bulkhead
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bottom trapezoidal stool, if any, and theheads shall be aligned with transverse
upper deck plating or ¢éhlower point of faces (those directed athwart the ship)
the horizontal underdeck stiffener otre In this case, web plates (those d
tangular or trapezoidal section, being therected along the ship) of rectangular-co
bulkhead top stool, if any, which act asrugations shall be in line with inner tho
the diaphragm supports. tom longitudirals or side girders. Side
Edges of the openings cut in thadi faces of trapezoidal corrugations shall be
phragms and platforms located within | /arranged so that in way of their interse
4 of the spa from their supports shall be tion with inner bottom longitudinals hard
reinforced with face plates or stiffeners.spots are avoided

The distance between the edges ofadj 3.3.2.10The construction of the tran
cent openings shall be not less than theerse bulkhead bottom trapezoidal stool
length of these openings shall omply with the following reque-

3.3.2.8 Transverse bulkheads with ments
vertical corrugations shall have plane .1 the stool is fitted on the inner bo
area at ship's sides not less than @8 tom athwart the ship under the bulkhead.
width. The upper ends of these bulkhead#t shall consist of a top horizontal plate
shall be attached to the deck by honizo having a width not less than the height of
tal stiffeners of rectangular or trapezoidalthe bulkhead corrugations and two sloped
section, complying with the requirementsplates reing upon the plate floors. The
of 3.3.2.11, while the lower ends shall beheight of the stool shall not exceed
attaded directly to the inner bottom pla 0,19D. Stools of greater height arebsu
ing or to the stools of trapezoidal sectionject to special consideration by the Regi
fitted on the inner bottom, complying ter.
with the requirements of 3.3.2.10. The .2 inner bottom longitudinals shall
bulkheads in heavy cargo holds shall bebe cut at the floors giving support to the
supported by trapezoidal stools. sloped plates of theottom stools and to

At lower end of corrugains there be attached to them by brackets. Brackets
shall be fitted vertical and sloped plateshaving a thickness not less than that of
S0 as to cover the concave portion of-co the floors, reinforced with stiffeners shall
rugations on each side of the corrugatedbe fitted between the floors in line with
bulkhead. The height of the coveringthe inner bottom longitudinals
plates in oil or bulk dry cargo carriers .3 diaphragms shall be fitted i
shall not be less than 0,1 of the coaug the bottom stools in line with the centre
tion span, and their thickness shall be nogirder and side girders. Drain and access
less than the lower strake thickness of thénoles may be cut in the diaphragms. Size
corrugation of the openings, their runforcement as

3.3.2.9Where lower ends of vertical well as stiffening of diaphragms shall
corrugations are attached directly to thecomply with similar requirements for the
inner bottom plating, floors the thicknessdiaphragms of hopper side tanks, as spe
of which shall be not less thanathof the ified in 3.3.2.4;
bottom strake of the corrugated kul .4the horizontal and sloped plates i

side the bottom stool shall be stiffened to



Part w idull 202

form a ring structure, fitted in line with the (water ballast) or empty holds, whichever
inner bottom longitudinals is appropriate
3.3.2.11The construction of the co 3.3.3.2The design pressure on the
rugated bulkhad top stool of rectangular plating aml framing of the hopper side
or trapezoidal section shall comply with tank sloped sides and of the plates of the
the following requirements transverse bulkhead bottom stools shall
.1 the top stool shall be fitted under be determined as required by 1.3.4.3 for
the deck athwart the ship, over theksul the heaviest of the anticipated bulkr-ca
head. It shall consist of a bottom homzo goes and as required by 1.3.4.2 for liquid
tal plate having a width not less thre  cargo, whichever isippropriate. In any
height of the bulkhead corrugations andcase, the design pressure need not ke ta
two vertical or sloped plates. The heighten less than that determined by Formula
of the top stool shall be approximately(1.3.4.24) and for the trapezoidal stools
equal to 0,1 of the distance between thealso in accordance with 2.7.3.1.
topside tanks. The dimensions of the top ~ 3.3.3.3The design pressure on the
stool shall be such as to provide accesplating and framing of the topside tank
into that stool longitudinal bulkheads and of the plates
.2 the horizontal and vertical of the transverse bulkhead top stools of
(sloped) plates inside the stool shall berectangular or trapezoidal section shall be
stiffened. determined as required by 1.3.4.2 for the
The stiffeners may be fitted in line holds filled with liquid cargo (water ba
with the deck longitudinals forming ring last). In any case, the design pressure
structures with them. need not betaken less than thalete-
Horizontal stiffeners may be fitted. mined by Formula (1.3.4-2) and for the
In this case, webs ging intermediate top stools also in accordance with
support to these stiffeners as well a2.7.3.1

brackets ensuring efficient end attac 3.3.3.4 Where the hopper side
ment of corrugations shall be providedand/or topside tanks, transverse bulkhead
inside the top stool bottom and/or top stools, space inside the

.3 where an angle between thecofferdam bulkheads and/or témskin
sloped plate of the top stool and a verticabpace are used as tanks, the desigs-pre
axi s exceedensuBirgAif sureashalk e tdetermined with regard for
cient upper end attachment of corug the pressure from the inside as required
tions shall be fitted inside the top stool inby 1.3.4.2

line with plane faces of trapezoidalreo 3.3.4 Scantlings of structural
rugations members
3.3.3Design loads 3.3.4.1The scantlings of double bo

3.3.3.1The design loads on the innertom members shall satisfy the followgin
bottom members, sides and transverseequirements:
bulkheads sHhhbe calculated as required .1 the scantlings of centre girder,
by 2.2.3, 2.4.3, 2.5.3 and 2.7.3 respe side girders and floors shall be dete
tively, taking account of the heaviest of mined on the basis of strength calculation
the anticipated bulk cargoes, liquid cargomade for bottom grillages using design
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pressure stated in 3.3.3 and the following  For ships of 150 m in length and
permissible stress factors upwards intendedto carry solid bulk

for centre gder and side girders cargoeshaving a density of 1,0 t/mj or

ks=0,3%s ¢ 0,67 in the midship - above the strength of double bottom
gion, when determining the shell plating structural members in the case when each
stresses cargo hold considered individually flde

ks =0,3%sz ¢ 0,6 i in the midship ed shall be additionally checked aator
region, when determining the innertbo ing to the procedure specified in Appe

tom plating stresses dix 4.

ks=0,61 at the ship's ends within .2 the section modulus of the bottom
0.1L- from the fore or after Primary members shall be determined in
perpendicular accordance with 2.4.4.5 taking thel-fo

For regions between the midshig-r lowing permissible stress factors
gion and the above portions of ship's ~ forlongitudinals o
ends, ks shall be determined by linear ks = 0,4g ¢ 0,657 in the midship

interpolation region
for floors ks = 0,65 at the ship's ends within
ks =0,6; 0.1L from thefore or after perpendicular
when the strength is verified using ~ For regions between the midshig-r
the shear stresses, gion and the above portions of the ship's
k =0,6. ends, ks shall be determined by linear
ks shall ke determined by Formula interpolation
ks =W /W (3.3.4.1.1) for transverse members
5 , 3.4.1.
S : ks=0 %?
Hi Wi dsdsj dels stttk Cs@©f ik, W [o¥ci
Clsiipfrdidic O d dzOdsd,  © M jHte § H dz' kg s égqﬁgiedﬁnwgd by Formula
dz0 L dl4.B;dzts (3.3.4.1.2). _ _
W, i actual hull modulusor the bottom in -3 the sectiormodulus of inner bis

tom primary members shall be dete
o mined in accordance with 2.4.4.5 at the
Where combinations of empty and design pressure in accordance with 3.3.3

loaded hold are envisaged, this shall beand the following permissible stressfa
accounted for in the strength calculationtgrg

made for the bottom grillage whered for longitudinals

termining the root flexibility factor of the ks = 0,%s ¢ 0,757 in the midship
centre girder and side girders on therbea region

ing contour line of the grillage. Account ks =0,75i at the ships endswithin

may be taken of thend root flexibility of 1) from the fore or after perpendicular
floors owing to rotational stiffness of the For regions between the midship-r

hopper side tanks. The grillage shall b&yion and the above portions of the ship's
treated as a system of cross member nds, ks shall be determined by linear
(structural idealization using beam dio interp;olation

els). for transverse members
ks = 0,75.

the midship regioin accordancevith 1.4.7.
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ke shall be determirceby Formula bottom primary members in accordance
(3.3.4.1.2). with 3.3.4.1.3.

3.3.4.2the scantlings of the hopper The longitudinal stiffeners shall
side tank members shall comply with thecomply with buckling strength reqeir
following requirements: ments, as specified h6.5.

.1 the thickness of the sloped kul .3 the thickness of the diaphragm
head plating shall not be less than thaplating shall not be lesthan that of the
determined by the Formula (1.6.4.4kta abutting plate floors. Stiffening of the

ing: diaphragms with openings shall comply
m= 15,8; with the requirements for stiffeners of the
tei design pressure as define®if.3; floors, as specified ith.7.3.2.
ks shall be taken as for the longitud The thickness of plating and the

nal bulkhead plating of tankers as-r scantlings of the stiffening framing
quired by 2.7.4.1, but not more than formembers of te watertight diaphragms
the inner bottom plating in accordanceshall comply with the requirements for
with 2.4.4.4.1. the tank bulkheads as specified in 2.7.4.1
The bottom strake thickness of theand 2.7.4.2
tank sbped bulkhead shall not be less 3.3.4.3Where the frame ends are a
than that of the inner bottom plate adj tached directly to the sloped bulkheads of
cent to it. The thickness of other strakesfanks (without transition horizontal area),

in mm, shall not be less than the section madus at support section
(O 035 7)\/— Woaup in cn?, shall be not less than
in —\Y, + ,(3.34.2.1 _ -
Smin d. ( ) W, =W, /cogU,

where h shall be obtained from Table H d _ Wo T sect_ion modulus at_ the frame support
11.4.3 section as required by 2.5.5.1, intm
A a 1 slope angle of the tank bulkhead to the
but not greater than the ®om pase line, in dg

strake thickness. :
Where the hold and/or tank is used 3.3.4.4The scantlings of the frames

for the carriage of oil, oil products oraw Shall be in accordance with the reguir
ter ballast, the thickness shall not be 'esﬂﬁﬁﬁfefﬁeﬁi“ and with tffellowing
than required by 3.5.4 :

.2 the section modulus of primary 1 the thickness of frame webs
members of the sloped bulkhead shall nofmin» iN_mm, shall not be less than
be less thn that determined in acebr Swmn =K(0.03L+7),

ance with 1.6.4.1 and 1.6.4.2 taking wherek = 1,15 for frame webs in way of the éar
toi design pressure as defined inmosthold; _

3.3.3: k= 1,0 for frame webs in way of other halds
Is *O07 for transverse stiffeners .2 the thickness of the brackebtn-

Is £27 for longitudinal stiffeners  necting the lower end of frame to the

ks shall be taken as for the bulkheadbilge tank shall not be less than that of
stiffeners of tankers as specified inthe frame web orsumn+2, in mm

2.7.4.2, but not more than for the innerwhichever is greater. The thickness of the

bracket connecting the upper end of
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frame to the underdeck tank shall not beankers as specified in 2.7.4.2. The leng
less than that dhe frame web tudinal stiffeners of the vertical and
.3 the section modulus of the frame sloped bulkheads shalcomply with
and bracket or integral bracket, andaass bucklingstrength requirements of 1.6.5
ciated shell plating, shall not be less than .3 the section modulus of the ti&n
twice the section modulus required forverse web of the sloped bulkhead shall be
the frame miespan area not less than that determinated in 1.6.4.1,
3.3.4.5The scantlings of the topside and the sectional area of the web plate
tank members shlatomply with the f&-  shall not be less than that dabéned in
lowing requirements accordance with 1.6.4.3 taking
.1 the plating thickness of the vert Niax= 0,5t © |
cal and sloped bulkheads of the topside max
tank shall not be less than determined by te 1 design pressure as defined in

Formula (1.6.4.4) taking 3.3.3, but not less than 25 kPa
m=15,8; m=10;
tcT design pressure as defined in ks = ki= 0,75.
3.3.3; .4 the section modulus and sectional

ks shall be taken as for the longit area of the deck transverse web inside the
dinal bulkhead plating of tankers as spe tank shall comply with the requirements
ified in 2.7.4.1. of 2.6.4.6. The section modulus ana-se
tional area of the side transverse web i

The thickness, in mm, of the vertical _. :
N ' .~. . side the tank shall comply with the-r
bulkhead plating and of the adjoining quirements of 2.5.4.5 at = 10.

sloped bulkhead plate shall not be less The section modulus and sectional

than area of vertical web plate of the tankve
tical bulkhead shall be calculated as the
Smin = 0,023.+10, (83.4.5.1)  ean of these values foretleck tras-
The thickness of other sloped kul verse and transverse web of the sloped
head plates shall be not less than theat d bulkhead
termined by Formula (2.7.42). Where .5 the plate thickness of bulkheads
the hold and/or tank is used for the-ca inside the tanks fitted in line with the
riage of oil, oil products or water ballast, hold transverse bulkheads shall not be
the thickness shall beot less than that less than that of the latter at the san® di
required by 3.5.4 tance from the inner bottom plating
.2 the section modulus of longitiud Stiffening of bulkhead plating shall oo
nal stiffeners of the vertical and slopedply with the requirements of 2.7.4.2 for
bulkheads shall not be less than that d the tank primary members

termined according to 1.6.4.lkiag: .6 the thickness of brackets stiffe
tc1 design pressure as defined ining the tank vertical bulkhead and of

3.3.3, but not less than 25 kPa brackets fitted at the lower corner of the
m=12; tank shall not be less than don.

ks shall be taken as for horizontal
stiffeners of longitudinal bulkheads of
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3.3.4.6In any case, the hold bulkhead .3 the thickness of diaphragm shall
plating and corrugations shall have akhic not be less than that of side girders. Size
ness not less than 10 mm. of the openings cut in diaphragms and

The height of top rectangular (trapezo their reinforcement shall comply with the
dal) stool, bottom trapezoidal stool and ofrequirements for openings and rrei
double bottom is not included in the span oforcement of the hopper side tankadi
the hold bulklead vertical corrugations phragms as specified3r8.4.2.3.

3.3.4.7The scantlings of the tran 3.3.4.8The scantlings of the tran
verse bulkhead lower trapezoidal stoolverse bulkhead top rectangular oaps-
members shall comply with the following zoidal stool members shall comply with
requirements the following requirements

.1 the thickness of the horizontal and .1 the thickness of the horizontal and
sloped plate shall not be less than thatertical (or sloped) plates shall not be
determined by Formulél.6.4.4) taking less than that determined by Formula

m=15,8; (1.6.4.4) taking
tc T design pressure as defined in m= 15,8;

3.3.3; tc 1 design pressure as defined in
ks =0,9. 3.3.3

The thickness of horizontal plate and ks =0,9.
top strake of the sloped plate shall not be  The thickness of the horizontal plate
less than that of the corrugation adjoiningand bottom strake of the vertical (sloped)
the stool. The thickness of the bottomplate shall not be less than that of the-co
strake of the sloped plate shall notlées rugation adjoining the top stool. Where
than that of the inner bottom plating. Thethe vertical plate is fitted in line witthe
thickness of other stakes of the slopechatch end coaming, its thickness shall not
plate shall not be less than that dete be less than that of this coaming a&s r
mined by Formula (3.3.4.2.1). Where thequired by 3.3.4.11. The top strake of the
hold and/or stool is used for the carriagesloped plate shall have the same khic
of oil, oil products or water ballast, the ness provided that its upper edge is at a
thickness shall be not less than thet r distance of less than 0,4 m from the hatch
quired by3.5.4. end coaming. In any case, the thickness

.2 the section modulus of the slopedof the vertical or sloped plate shall not be
plate stiffeners shall not be less than thatess than that determined by Formula
determined in accordance with 1.6.4.1(2.7.4.22). Where the hold and/or inter

and 1.6.4.2 taking or of the top stool is used for the carriage
tcT design pressure as defined inof oil, oil products or water ballast, the
3.3.3 thicknes shall not be less than that-r
m=10; quired by 3.5.4
ks =0,75. .2 the section modulus of the stiffe

The section modulus of the horizo ers of vertical or sloped plate shall not be
tal plate stiffeners shall not be less tharless than that determined according to
that of the sloped plate stiffeners 1.6.4.1 taking:
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tc i design pressure as defined in The plating thickness shall not be

3.3.3, but not less than 25 kPa less than that determined by Formula
m= 127 for horizontal stiffeners (2.7.4.22) or according to 3.3.4.6,
m= 107 for other stiffeners whichever is the greater. Where the hold
ks=0,75 or interior of the cofferdam bulkhead is

The section modulus of the stiffe used for the arriage of oil, oil products
ers of horizontal plate shall not be lessor water ballast, the plating thickness
than that of the stiffeners of vertical or shall be not less than that required by
sloped plate 3.54

.3the section modulus of the vertical .2 the section modulus of primary
or slopedplate web to be fitted where members stiffening the plating of coffe
horizontal stiffeners are provided, aststa dam bulkheads shall not be less than that
ed in 3.3.2.11.2, shall not be less thardetermined from 1.6.4.and 1.6.4.2 t&
that determined from 1.6.4.1 and 1.6.4.2jng:
while the sectional area of the web plate  t67 design pressure as defined in
shall not be less than determined adeor 3.3.3 but not less than 25 kPa

ing to 1.6.4.3 taikg: m=12;
_ ks =0,75.
Ninax = 0,96 Q| .3 where the construction of thefeo
tc T design pressure as defined inferdam bulkhead incorporates onlyadi
3.3.3, but not less than 25 kPa phragms or only platforms, their section
m=10; modulus shall not be less than that dete
ks = k= 0,75. mined from 1.64.1 and 1.6.4.2, and the

The section scantlings of webs fitted sectional area is not less than that dete
on the horizontal plate and under themined from 1.6.4.3 taking
deck shall not be less than those required  Nmax= 0,50¢ Q Ifor platforms
for the vertical (slopedlate web Nmax= 0,653¢ @ Ifor diaphragm
.4 the thickness of the brackets fitted tcT design loads as defined in 3.3.3,
inside the top stool to ensure efficientbut not less than 25 kPa
upper end attachment of corrugations [T span, in m, equal to
shall not be less than that of these gorr for digphragmsd the distance &
gations in the upper part of the bulkhead tween the deck plating and inner bottom
3.3.4.9The scantlings of the coffe plating, at the centreline;
dam hulkhead members shall comply for platformsd the ship's breadth in
with the following requirements way of construction bulkhead for ships
.1 the thickness of the cofferdam having single skin side construction, the
bulkhead plating shall not be less thandistance between the inner skins for ships
that determined by Formula (1.6.4.4kta having double skin side constructjon

ing: m=10;

m= 15,8; ks = ki = 0,75.

tc i design pressure as defined in .4 where the construction of thefeo
3.3.3 ferdam bulkhead consists both thea-di

ks=0,9. phragms and platforms, their thickness
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shall be determined on the basis of theonsidered individually flooded shall be

calculation of the grillage as a systemadditionally checked according to the

usng beam models, with the loads spec procedure specified in Appendix 3.

fied in 3.3.3 but not less than 25 kPa and  3.34.11 The thickness of the hatch

the permissible stress factors coamings shall not be less than that d
ks = ki= 0,75 termined by Formulé3.3.4.41).

.5 in any case, the thickness of the The thickness of the hatch side

cofferdam bulkhead diaphragms andtpla - :
forms shall not be less than that dete coamings, in mm, shall not be less than

mined by Formla s=17Q

Swin =0,018.+6,2. (3.3.4.9.5) wherea = vertical distance between horizontal
] stiffeners on coaminglate or between the lower
be less than that determined bystiffener and the deck plating, in m

Formula (2.5.4.8.1). Where the interior of Stiffening of the coaming plates
the cofferdam bulkhead is used as a fuethall comply with the requirements of
oil or ballast tank, the thickness of thel.7.3.2. The thickness of coaming plate
diaphragms and platforms shall not bestiffeners and brackets shall not be less
less than that requd by 3.5.4 than 10 mm.

.6 stiffening of the diaphragms and The width of the coaminface plate
platforms shall comply with the reqeir shall comply with the requirements of
ments 01.7.3.2.2. 1.73.1

.7 the thickness of tight portions of 3.3.4.2 The thickness of singleide
the diaphragms and platforms and theirshell plating located between hopper and
stiffeners shall comply with the reqair upper wing tanks shall not be less than
ments of 2.7.4.1 and 2.7.4.2rfdaank  Smin, in mm, determined by the formula
bulkheads -

.8 cross ties between the primary Sn =L
members strengthening the cofferdam  3.3.5Special requirements
bulkhead plating shall comply with the 3.3.5.1Provision shall be made for
requirements for the double bottom-i an efficient corrosion protection coating
termediate struts, as specified in 2.4.4.{epoxy coating or equivalent) for alh-i
with the design pressure determined a ternal surfaces of the cargo holds, exelu
cording t03.3.3, but not less than 25 kPa ing the flat tank top areas and the hopper

Where cross ties are fitted, thecse tanks sloping plating, approximately 300
tion modulus of the primary members, asmm below the toe of frame brackets and
specified in 3.3.4.9.2, may be reduced byfor all internal and external surfaces of
35 per cent hatch coamings and hatch covers. In the

3.3.4.10 For ships of 150 m in selection of coating due consideration
length and upwards intendedto carry shall be given to intended cargo cend
solid bulk cargoeshavingadensityof 1,0  tions expected in service
t/mj or above the strength of vertically 3.3.5.2Al | bulk carriers of150 m in
corrugated transverse watertight Kul length and upwards contracted forneo
heads in the case when each cargo hold
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struction on or after 1 July 2003, shalltially full or empty, at least one cargo
comply with the following requirements hold adapted for carriage of water ballast
.1 the longitudinal strength shall be at sea shall be full, the trim shall be by
checked at departure and arrival of theghe stern and shall not exceed 0,015L,
ship for loading conditions specified in whereL is the length betweenreppendc-
1.4 and ao for the following conditions ulars of the ship, the moulded forward
with 1 a¢ , -ll @r | w4 distin- draught in the heavy ballast condition
guishing marks in the class notation shall not be less than the smaller of @,03
homogeneous cargo loaded conditionor 8 m, whichever is the less, the prbpe
where the cargo density corresponds tder immersionl/D shall be at least 60 per
all cargo holds, including hatchways, cent wherd = the distance from prope
being 100 per cent full at maximum ler centerline to the waterling, B= pro-

draught with all ballast tanks empty peller diameter
with 1 #¢ or | &l distinguishing heavy ballast (no cargg condition
marks in the class notation whereall ballasttanksare 100 per cent

homogeneous cargo loaded conditiorfull, otherconditionsd referto the pre-
with cargo density 3,0 t/in, and the viouscase
same filling ratio (cargo mass/hold cubic At departure condition: with bunker
capacity) in all cargo holds at maximumtanks not less than 95 per centl fahd

draught with all ballast tanks empty other consumables 100 per cent; and at
with 1 &¢ distinguishing markin the  arrival condition: with 10 per cent of
class notation consumables

at least one cargo loaded condition .2 the structures of bottom forward
with specified holds empty, with cargo shall meet the requirements of 2.8
density 3,0 t/rh, and the same filling .3 for calculation of local strength of
ratio (cargo mass/hold cubic capacity) indouble bottom (vertical keel, bottom
all loaded cargo holds at maximum stringersand floors) the following defin
draught with all bdhst tanks empty tions and symbols shall apply

normal ballast (no cargo) condition, [, -the actual cargo mass in a cargo

where the ballast tanks may be fullrpa hold caresponding to a homogeneously
tially full or empty, any cargo hold or loaded condition at maximum draught
holds adapted for the carriage of water Meui - the cargo mass in a cargo
ballast at sea shall be empty, the trimhold corresponding to cargo with virtual
shall be by the stern and shall not exteedensity (homogeneous mass/hold cubic
0,018, where L is the length between capacity, minimum 1,0 t/rh) filled to the
perpendiculars of the ship, the propellertop of the hatch coaming, and:M shall
shall be fully immersed in no case be less thanyi

normal ballast (no cargg condition { vp & maximum cargo massl-a
where all ballasttanksare 100 per cent lowed to be carried in a cargo hold with
full, other conditions & refer to the specified holds empty at maximum
previouscase draugh;

heavy ballast (nocargo) condition, .4 local strength of double bottom in
where the ballast tanks may be fullrpa each cargo hold shall be checked, inter
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alia, for the following cases of load on holds intended to be loaded with high
the double bottom due to cargo mass irdensity cargo, fuel bitanks being 100

the holds, as well as mass of fuel oil andoer cent full, ballast water tanks being
water ballast contained in double bottomempty, at maximum draught. In operation
tanks, as wll as sea water pressure alongnaximum allowable cargo mass shall be

the hold. limited tof wp;
General conditions applicable for all - cargomass10 per centof [ 4 in
ships each of two adjacent cargo holds which

- cargo mas$/rui, fuel oil tanks le- may be loaded with the nexblds being
ing 100 per cent full, ballast water tanksempty, fuel oil tanks being 100 per cent
being empty, at maximum draught full, ballast water tanks being empty, at

- cargomassminimum 50 percentof ~ maximum draught;
Meui, fuel oil tanks and ballast water  for ballast hold(s) only:
tanks being empty, at maximum drauyght - cargo holds being 100 per cent full
- any cargo hold being empty, fuel oil of ballast water including hatchways, fuel
tanks and ballast water tanks beingpem oil tanks and ballast tanks being 190

ty, at the deepest ballast draught full, at any heavy ballast draught
except the ships when the eriiry o during loading and unloading in ha
M P as added to the class notation after bour only:
thedistinguishing marks maximum allowable cargo (sea

- cargo masMeun , fuel oil tanks lB- going) mass in any single cargo hold, at
ing 100 per cent full, ballast water tanks67 per cent of the maximum draught
being empty, at 67 per cent of the max - cargo mas$ wp in any two adjacent
mum draught holds, fuel oil tanks being 100 per cent

- any cargo hold, fuel oil tank andlba full, ballast water tanks being empty, at
last water tank being empty, at 83 per 67 per cent of the maximum draught
cent of the maximum duaght - at reduced draught during loading

- cargo mas$rui in each of two d- and unloading in harbour, the maximum
jacent holds, fuel oil tanks being 100 perallowable mass in a cargo hold may be
cent full, ballast water tanks being empty,increased by 15 per cent of the maximum
at 67 per cent of the maximum draught.mass allowed at the maximum draught in
Applicable also in case when the adjacenseagoing condition, but shall not exceed
hold is filled with ballast the mass allowed at maximum draught in

- two adjacent argo holds being epa  the seggoing condition
ty, fuel oil tanks and ballast water tanks 3.3.5.3 Hull girder longitudinal
being empty, at 75 per cent of the max strengthfor shipswith of length 150 m
mum draught and more with | &¢ or | &l distin-

applicable only for ships with 4¢ guishingmarksin the classnotation with
distinguishing mark in the class notation singlehull, constructedn or after July 1

- cargo holds intended to be empty at1999 and with double side plating with
maximum draught and fuel oil tanks andspacing between double side platings
ballast water tanks are being empty lessthan 1 /5, which wereconstructedon

- cargo masg wp+0,1 [ 1 in cargo orafter1 July 2006 shallbe checked for
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specified flooded conditions, in each of
the cargo and ballast loadirconditions
defined in 1.4.3.1 except that harbour
conditions, docking condition afloat,
loading and unloading transitory cand
tions in port and loading conditions-e
courtered during ballast watexehange
need not be considered

To calculate the strength in flooded
condition, the following assumptions
shall be made

the damaged structure is assumed to
remain fully effective in resisting thepa
plied loading;

eachcargo hold shall be considered
individually flooded up to the equilibr

The actual hull girder bending stressum waterline. Position of the waterline

S, in MPa, shall be determined by the
formula

MM +08M,, .
fld :qug’

(3.3.5.31)

where Mg\',s i still water bending moment,

in kN-m, in the flooded conditions for the section
under consideratign

Mw T wave bending moment, in khh, as
given in 1441 for the section under
consideration

Wi = section modulus, in cinfor the core-
sponding location in the hull girder

The actual hull girdr shear stress
tsa , in MPa, shall be determined by the
formula

_NM+08N, S

t,, = =~ac,
fld 23 |
(3.3.5.32)
where st\',s T still water shear force, in kN,

in flooded conditions for the section under cdnsi
eration

Nw i wave shear force, in kNas given in
1.4.4.2 for the section under consideration

I, ST as defined in.4.2;

si thickness of side shell plating, in mm

Strength calculation in flooded o

and the volume of ingressed water are
determined on the basis of damage trim
and stability calculations which shall be
made in accordance with @ogram @-
proved by the Register

"permeability” for solid bulk cargo
means the ratio of the floodable volume
between the particles, granules or any
larger pieces of the cargo, to the gross
volume of the bulk cargo;

the permeability of empty cargo
spacesand volume left in loaded cargo
spaces above any cargo shall be taken as
0,95;

appropriate permeabilities and bulk
densities shall be used for any cargo ca
ried. For iron ore, a minimum permehbi
ity of 0,3 with a corresponding bulk de
sity of 3,0 t/n? shall be used. Forement,
a minimum permeability of 0,3 with a
corresponding bulk density of 1,3 im
shall be used;

for packed cargo conditions (such as
steel mill products), the actual density of
the cargo shall be used with a perméabi
ity of zera

3.3.54 Al | the bulk carriers and
combination carriers contracted fornzo

dition shall demonstrate that the actualstruction on or after 1 July 2003 shall

hull girder bending stress shall nat-e

ceed175h, in MPa, and the actual shear

stress shall not excedd0h, in MPa

comply with the following requirements

.1 the ships shall have the forecastle
located above the freeboard deck. In case
the above requirement hie hatch co-
er operation, the aft bulkhead of thedor
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castle may be fitted forward of therfo where Q71 distance between stiffeners, in
ward bulkhead of the foremost cargo™
hold provided the forecastle length is nOtrequirements of 3.3.8.1 are not met, the pressure

less than 7 per Cent of ship length ab?ﬁor the forward hatclend coaming of the fore hold
the forward perpendicular where the shipNo. 1 shall be assumed equal to 290 kP

téoam 1 pressure equal to 220 kPa; if the

lengthd refer to 1.2.1, Part | "General" The net thickness increaseg ,5
of the Load Line Rules for Sgaoing mm shall be taken as the minimumneo
Ships struction thickness.

In any event, the coaming thickness
not be less than 11 mm

.3 the section modulus of longitixd
nal and transverse stiffeners of hatch
rc:oamings at the net thickness of altse
tion elemets, in cm3 , shall not be less
ethan determined by the formula

The forecastle shall have at least &nall
standard height according to the Intern
tional Convention on Load Lines, 1966
as amended by the Protocol of 1988 o
shall be by 0,5m above the forward
hatchend coaming of the fore hold No.
1, whichever is greater. In this case, th

distance between the aft edge of thefor _L1%%p, ..

castle deck and the forward haehd net 0,95m¢, R, ’
coaming of the fore hold No. 1 over the

entire breadth of the ship's huhial not ) (3.3.54.3)
exceed the value, in m, determined by the wherefor O andtgoamT refer t03.3.5.2.2;

I T stiffener span, in m
m1 coefficient equal to: 16for snipped
stiffener ends;
|F = /H c He, (3.3.3.1) 12-in way of hatch corners
fig 1 plasticto-elastic section modulus ratio
where He T forecastle height, in m for a stiffener with an effective flange40sne,
Hs T height of the forward hateand wide, wheresweti net thickness of a coaming.
If precise data are lackindgp may be a-
sumed equal to 1,16

formula

coaming of the fore hold No. 1, in.m
No breakwater is allowedn the

forecastle deck for protection of therfo The net thickness of all cresgction
ward hatchend coaming and hatcloc €lements increased by 1,5 mm shall be
vers of the fore hold No. 1. taken as the minimum construction

However, if fitted for other purpe  thickness
es, the breakwater shall be placed at a .4 stays (brackets) of hatcboan-
distance of at least 2,75 its height alongngs shall comply with the followinger
the centerline from thaft edge of the quirements:
forecastle degk the section modulus of stays (bkac
.2 a net thickness (no wear alle ets) in the plane of beams with a net
ance) of hatch coamings shall not be lesthickness of all sectioalements shall not

than that determined by the formula be less than that determined by the- fo
mula

S =14,9a/1,15p,,,, - /0,95R,,, W 500aH? ...
(3.3.54.2) net 0,95R,,

, (3.3.54.4-1)
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where a = distance between stays in the  The strength of underdeck structures
plane of beams, in m; taking forces from coaming stays shall be

for tgoand refer t03.3.5.2.2; . .
checked against permissible normal and

I':]"' dgfégrkr';?rf];?g;fhot}o%?éngégﬂ;l se Shear stresses equal to 0,95 and 0,5 the
steel yield stress accordingly

tion modulus, the face plate of the ova .5 longitudinal and transverse $tif

ing stay may be considered only when it
is welded to the deck plating with full ccr>» Stays and plate elements of cargo

enetration and aopropriately  dim hatch coamings shall be replaced if the
P . pprop y actual residual thickness of the coaming
sioned stiffeners, knees or brackets ar

! s . %lement is less thamee+ 0,5mm.
fitted in its plane under the plating. Where the actutal residual thickness

The net thickness of a web of staysis greater thaie+ 0,5mm, but less than
in the plane of beams shall not be lesdnet+ 1,0mm, a protective coating instead

than that determined by the formula of replacement may be applied in aator
ance with the manufacturer's procedure
_100GaH, p,yam 33540 & annual measurements of the actual
et —Wv (3.3.5.4.42)  residual thickness may be conducted.

3.3.6Strength control during ship
whereh = depth of astay web at its atthe  loading.
ment to deck plating, in mm 3.3.6.1 Bulk carriers, ore carriers
for© andHs T refer to Formulg3.3.5.2.4  gnd combination carriers of 150 m length
and above shall be provided with the

for teoand reefer t03.3.5.2.2; . . .
. ’ . Loading Manual and loading instrument
The net thickness of all cresgction approved by the Register.

elements increased by 1,5 mm shall be 3.3.6.2 Loading Manual is a dog

taken as the minimum construction ment approved by the Register, which

thickness. .
. descibes
Strength calculations for stays off O Jthe loading conditions on which

the plane of beamare subject to special the design of the ship has been based,

consideration by the Register in eac including permissible limits of still water

case_l._h issible st in th bending moments and shear forces
€ permissible stresses n those b) the results of the calculations of

calculations shall be assumed equal to 0, till water bending moments, shear forces
and 0,46 the steel yield stress for norma nd where applicaé Iimitati(’)ns due to
and shear stresses accordingly torsional loads ’
The stay web shall be joined toatte P
lating by a doubl i Idvh ¢) envelope results and permissible
plating by a double Continuous WeIVAa ;i< ¢ il water bending moments and

ing an effective thrpat thlcl_<n_ess not IeSSshear forces in the hold flooded condition
than 0,4 s, wheresis the minimum cpo-

struction thickness of the stay web, mm according (.3.5.2;
At least 15 per cent of the weld d) the cargo holds or combination of

length therewith beginning at the “free" cargo holds that might be empty aflf

end of the staghall be made with deep draught. | f no cargo hold is allowed to
penetetion (doublebevel preparation)

1);
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be empty at full draught, this shall be ceptable that the ballast holds are filled
clearly stated in the Loading Manuyal when double bottom tanks are empty

€) maximum allowable and min d) short voyage conditions where the
mum required mass of cargo and doublevessel shall be loaded to maximum
bottom contents of each hold as adun draught but with limited amount of hu
tion of the draught at mitiold position kers

f) maximum allowable and min e) multiple port loading/unloading
mum required mass of cargo and doubleonditions
bottom contents of any two adjacent f) deck cargo conditions, wherg@-a
holds as a function of the mean draughplicable
in way of these holds. This mean draught @) typical loading sequences where
may be calculated by averaging thethe vessel is loaded from commencement
draught of the two mithold positions of cargo loading to reaching full

g) maximum allowable tank top deadweight capacity, for homogeneous
loading together with specification of the conditions, relevant part load conditions
nature of the cargo (density or stowageand alternateconditions where applic
factor) for cargoes other than bulkrea ble.

goes Typical unloading sequences for
h) maximum allowable load on deck these conditions shall also be included.
and hatch covers. If the ship is ngi-a The typical loading/unloading es

proved tocarry load on deck or hatch quences shall also be developed to not
covers, this shall be clearly stated in theexceed applicable strength limitations.
Loading Manual The typcal loading sequences shall

i) the maximum rate of ballast alsobe developed paying due attention to
change together with the advice that doading rate and the deballasting capabi
load plan shall be agreed with the term ity;
nal on the basis of the achievable rates of  h) typical sequences for change of
change of baddst ballast at sea, where applicable.

3.3.6.3 In addition to the requé- 3.3.6.4 A loading instrument is an
ments given in 1.4.3.1.1, the following approved digital system as defined in
conditions, subdivided into departure andl1.48.4. In addition to the pirements in
arrival conditions as appropriate, shall bel.48.4, it shall ascertain as applicable
included in the Loading Manual that

© )alternate light and heavy cargo © Jhe mass of cargo and doublg-bo
loading conditions at maximum draught,tom contents in way of each hold as a

where applicable function of the draught at midold po$

b) homogeneous light and heavytion;
cargo loading conditions at maximum b) the mass of cargo and doubla-bo
draught tom contents of any two adjacent holds a

¢) ballast conditions. For ships \wa a function of the mean draught in way of
ing ballast holds adjacent to doubletbo these holds
tom tanks, ti shall be strengthwiseca 9 )the still water bending moment
and shear forces in the hold floodedi€o
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ditions according to 3.3.3. are wihin  breadth of the ship dhe centre partd>

permissible values tween the longitudinal bulkheads
3.3.6.5 Conditions of approval of 3.4.1.4 Descriptive notation and
loading instruments, as stated1.48.4, distinguishing mark (ESP).
shall include the following 3.4.1.4.1The descriptive notatio@re
O Rcceptance of hull girder bending carrier and the distinguishing mark
moment limits for all rea@ut points (ESP) shall be assigned to sgang self
b) acceptance of hull girder shearpropelled single deck shsphaving two
force limits for all reaebut points longitudinal bulkheads and a doublet-bo

¢) acceptance of limits for mass of tom throughout the cargo region amd i
cargo and double bottom contef each tended for the carriage of ore cargoes in
hold as a function of draught the center holds only. A typical midship

d) acceptance of limits for mass of section is given in Fi§.4.1.4.1.
cargo and double bottom contents in any 3.4.1.4.2fiCombination carrier 0 is a
two adjacent holds as a function ofgeneral tem applied to ships intended for
draught the carriage of both oil and dry cargoes in

3 40RE CARRIERS AND ORE :Julk, theise ciLgc:re]s are no;r_ carrlfd is:;mu
OR OIL CARRIERS aneously, wi e exception of oie+
tained in slop tank

3.4.1General.

—_ 1%
3.4.1.1 The requirements of this
Chagper apply to ships for the carriage of D
ore and other bulk cargoes, as well as to
]

combination carriers for transportation of
ore and oil (petroleum products)
3.4.1.2The requirements for sty
tures not mentioned in this Chapter shall Fig. 3.4.1.4.1.
be as stated in Seatis 1 and 2, having 3.4.1.4.3 The descriptive notation
regard to those contained in 3.3 & r Ore/Oil carrier and the dstinguishing
gards structures exposed to the loadsnark (ESP) shall be assigned to -sea
from heavy dry bulk and liquid cargoes. going selfpropelled single deck ships
In any case, the requirements for thehaving two longitudinal bulkheads and a
hull and its structures shall not be lessdouble bottom throughout the carge-r
stringent as those of Sections 1 and 2  gion and intended for the carriage of ore
3.4.1.3The basic structural type of a cargoes in the centre holds or of oirca
ship is considered to be a single declgoes incentre holds and wing tanks.
ship, with machinery aft, having longit Typical midship sections are given in
dinal bulkheads separating the centre oré&ig.3.4.1.4.3.
compartment from the wing tanks and a
double bottom throughout the entire
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Fig. 3.4.1.4.3.
3.4.2Construction. wing tanks is omitted, floors shall be

3.4.2.1The deck and bottom (double backed by substantial knees or brackets
bottom) shall be longitudinally framed. fitted in line with the inner bottom pia
The side shell and longitudinal bulkheads ing of the centre hold
may, in geeral, be framed either longit 3.4.2.6 Diaphragms shall be fitted
dinally or transversely. Deck platingeb in line with the longitidinal bulkheads
tween end coamings of adjacent cargoinside the bottom trapezoidal stools and
hatches shall be strengthened by d¢ran top stools of rectangular or trapezoidal
verse stiffeners as required by 3.3.2.1.  sections. The diaphragms of the bottom
Transverse bulkheads may be planestools shall comply with the reqei
with stiffeners arranged verticallgoru- ments of 3.3.2.10.3, the diaphragms of
gated with vertical corrugations or of a the top stool® with the requirements
cofferdam type for the topside tank bulkheads as spec
3.4.2.2Floors in the centre hold and fied in 3.3.2.3
in the wing tanks shall be aligned and to 3.4.3Design loads
form, in conjunction with side tran 3.4.3.1The design pressure on the
verses, vertical webs of longitudinal centre hold boundary structures shall be
bulkheads and deck transverses, alsing determined according to 1.3.4.3 assu

transverse ring structure ing that the centre hold is loaded with
3.4.2.3Where transverse bulkheads ore or other heavy bulk cargo
in the wing tanks are not aligned with 3.4.3.2Structures which are likely

centre hold bulkheads, transverse ringto be subjected to orséded pressure of

structures shall be fitted in line with the a liquid cargo (ballast water) shall be

latter bulkheads. examined for the design pressure of the
In this case, provision shall be made liquid cargo as required by 1.3.4.2

in the wingtanks for a smooth tapering of 3.4.4 Scantlings of structural

the sloped bulkheads of trapezoidal stoolsmembers

fitted under centre hold bulkheads 3.4.4.1The scantling of structural
3.4.2.4Longitudinal bulkheads shall, members of the cargo spaces intended

in general, be plane with horizontal or only for the carriage of bulk cargoes or

vertical stiffening. Longitudinal bt bulk cargoes and oil, oil products or

heads may be slightly slopedto have a  water ballast shall comply with the-r

knuckle quirements of Section 2 and 3.3.4
3.4.2.5Where a double bottom in
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The scantlings of structural mmbers
of the cargo gaces intended only for the
carriage of oil, oil products or waterIba
last shall comply with the requirements of
Section 2 and 3.5.4

3.4.4.2The scantlings of longituéd
nal bulkhead members shall comply with

the requirements of 2.7.4 at the design

pressuralefined in 3.4.3
In any case, the thickness of longit

dinal bulkhead plating shall not be less

gas carriers, as applicable, with machi
ery aft, having a single or a doubletbo
tom arangement and one, two or three
longitudinal bulkheads. Hull structural
members of tankers not covered by this
Chapter shall comply with the reqetr
ments of Sections 1 and 2

Double hull oil tankers of 150 m in
length and abovehall comply with the
requirements ofl.1.1.1.

3.5.1.2 Descriptive notation

than that required by Formula (3.3.4.5.1) and distinguishing mark (ESP)

or, where oil, oil products or water ballast

3.5.1.2.1The descriptive notation

is carried in any compartment bounded Oil tanker and the distinguishing mark

by that bulkhead, it shall be nigtss than
that required by 3.5.4, whichever is the
greater

3.4.4.3The scantlings of structural
items of diaphragms of transverse Kul
head bottom trapezoidal stool, fitted in
line with the longitudinal bulkheads, shall
comply with the requirements of
3.34.7.3

3.4.4.4The scantlings of structural
items of diaphragms of transverse ksul
head top stool, fitted in line with longi
dinal bulkheads, shall comply with the
requirements of 3.3.4.5.5 for the tgan
verse bulkheads inside the topside tanks

3.4.5Specal requirements.

3.4.5.1 Al | ore carriers shall have the

(ESP) shall be assigned to gg@ng
selfpropelled ships having integral
tanks and intended for thearriage of
oil in bulk. The above mentioneded
scriptive notation and distinguishing
mark shall be assigned to tankers of
both single and double skin sideneco
struction, as well as tankers with alte
native structural arrangements, e.g. mid
deck designs.

Typical midship sections are given
in Fig.3.5.1.2.1.

3.5.1.2.2The descriptive notation
Chemical tanker and the distinguishing
mark (ESP) shall be assigned to -sea
going selfpropelled ships having iet
gral tanks intended for the carriage of

forecastle located above the freeboardchemicals in bld. This descriptive o-
deck. The forecastle arrangement andtation shall be assigned to tankers of
dimensions, as well as the thickness andboth single or double skin side constru
scantlings of stiffeners and plate elementstion, as well as tankers with alternative

of cargo hatch coamings shall mehet
requirements 0f3.3.5.4.

3.5TANKERS

3.5.1General.
3.5.1.1 The requirements of this
Chapter apply to tankers, chemical kan

ers, as well as to oil recovery ships and

structural arrangements.

Typical midship sections are given
in Fig.3.5.1.2.2.

3.5.2Construction.

3.5.2.1The antlings of the de
ferdams shall be determined adliog
t02.7.5.5.

3.5.2.2 Longitudinal corrugated
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bulkheads are permitted in ships undernal bulkheads, longitudinal or tran
180 min length. verse framing may be adopted. The

Longitudinal corrugated bulkheads deck and bttom of ships under 80 m in
shall have horizontally arranged coradg length may be transverselsamed. It is
tions, and their uppeand lower strakes recommeded that longitudinal framing
for 0,1D from the deck and bottome+  be used for side shell and longitudinal
spectively, shall be plane. bulkheads of ships over 180 m in

In way of connections betweennlo  length. Where thdongitudinal framing
gitudinal and transverse bulkheads, ¢ont is adopted, spacing of transversenme
nuity of strength shall be maained at  bers shall correspond to that of bottom
the top and bottom strakes of the longit transverses (ref t02.3.2.4and2.4.2.5).
dinal bulkheads

3.5.2.3The deck and bottom in the
cargo tank region shall be framed long
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Fig. 3.5.1.22.

3.5.2.4 The longitudinal scantlings
of deck, bottom, side shell and longiiud
nal bulkheads within the midship portion
of the ship shall not vary. Structuralreo

Smin=0,033.+5,5 forL<80m;

Smin=0,04 + 6,7 for L2 80m.

tinuity of the above lorigudinals shall be Where L>290m L shall be taken
ensured within0,1D from deck and b equal to 290 m
tom. In this case, the minimum thickness

In ships of 150 m in length and of the primary members need not exceed
more, the above longitudinals shall passl1,5 mm
through the transverse bulkheads without  3.5.5Special requirements
cutting 3.55.1 The number of openings for
3.5.25 The primary supporting access to cofferdams, pump rooms, cargo
members (bottom centreline girder, sideand ballast tanks shall be kept to th&-mi
girders, vertical webs on bulkheads, deckmum required. They shall be as fas-di
centreline girder, continuous deck girderstant as practicable from end bulkheads of
side and bottom transverses, side stringersuperstructures. Hatches to wing tanks in
and bulkhead horizontal girders) in way ofline with a centre ank hatch in the
cargo tanks shall form a transverse ringathwart direction are not permitted
structure, whenever possible Hatch openings shall be either circ
3.5.2.6 Hull structural members lar or elliptical in shape, the elliptical
shall be interconnected as required bypenings having the major axis fore and
1.7.2. The webs of primary supportingaft. Structural continuity of deck girders
members shall be supported by horizontaéind longitudinals shall be maintained.
or vertical stiffeners in accordance with The thickness of cargo hatch coamings
1.7.3.2. The inertia moment of stiffenersless than 750 mm high shall be 10 mm,
shall comply with 1.6.5.6 while coamings 750 mm and more in
3.5.3Design loads height shall have a thickness equal to 12
Unless provided otherwise in this mm. Coamings more than 750 mm in
Chapter, the design loads on hull stru height, provided they are more than 1,25
tures of tankers shall be taken accordingn long, shall be stiffened
to 1.3 and relevant chapters of Section 2 3.55.2 Guard rails, bulwark, gan
3.5.4 Scantlings of structural way or an equivalent arrangement shall be
members fitted in compliance with 8.6, Part Il |
The scantlings of structural me  "Equipment, Arrangements and Outfit".
bers of tankrs shall be determined in The gangway, if fitted, shall not contribute
compliance with Section 2, having regardto hull longitudinal bending
to the provisions of this Chapter. 3.5.5.3 The requirements of his
The thicknessmin, in mm, of stre- paragraph shall apply to tankers with
tural members, forming the boundaries oflengthL <80 m.
cargo and ballast tanks as well asnme In the presence of ehest the deck
bers fitted inside these tanks shadk e  modulus according to 1.4.5 applies to the
less than: chestdeck
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Closed transverse frames are to be 3.6VESSELS OF DREDGING
installedin the area of cargo tanks with FLEET
longitudinal framing system (with 3.6.1General.

transverse system if the distance 3.6.1.1 The requirements of this

between transverse bulkheads exceeds ](ghapter apply to the hulls of the vessels
m). The d_|stance between the transvers%f dredging fleet and floating cranest-A
framesQ inm, shall not be greater than eas where such ships operate and/or
determined by the formula transport spoil are called work areas. The
O 0128 + 2,75 transfer of tle ship from one work area to
another is called a voyage
3.6.1.2Vessels of dredging fleen

The length, in m, of any cargo tank
shall not be greater than

clude
when two longitudinal bulkheads are dredger i are selpropelled or
installed non-self-propelled ships designed t@-o
erate for the purpose of raising the soll
=01 + 7, (silt, sand, gravel, clay, etc.) using any

o _ dredging gear (buckets, suction pipes,
when one longitudinal bulkhead is  grabs, etc.) and having no spaces where
installedwithin the centre line the soil may be stored or transported

=0, + 4. hopper dredgersare selpropelled

With transversdraming systemand sh!ps having dredging gear for raising the
depthD > 6 m the side stringer is to be soﬂ_and one or two hoppers where the
installed approximately in the middle of SPCil may be stored warsported
its height The primary supportingmem- hopper barges are sel

bers section modulus with transverse Propelled or nospropelled ships e
framingis not to be less thaB % of the signed only for transportation of the soil,

required withlongitudinal framing but having no dredging gear. They can be
The scantlings of the side stringerSinglehulled or doubléhulled capable of

elements are takenequal to the ©OP€NING
appropriate scantlings of a web frame _floating cranes (crane
When determining the web frame angships) refer for_ the defiition to 1._1_of
floor sectionmodulus the design spans General Regulation for the Supervision
shall not be taken less tharm 3.6.1.3 ion ). 3_.6.1.3 The basic
The transverseprimary supporting structL_JraI conflgurat_lon of a vgssel of
memberanodulusmay be reduced bg0 dreo!glng fleet, considered in this 'q:ha
per cenwhen frame beams are installed t€'; IS @ singleleck vessel with ordinary
Wash plate within the centre line ship lines or of a pontoon shape, having a
may not be fitted. The designandscan-  l2dder well or other hull cutouts.

lings of the dry cargo shipsentergirder The pontoon hull shape may be used
shall comply with2.3 only in vessels of restricted servié¥,

R2-RS, R2-S, R3-RS, R3-S, R3-IN and
R3.
Use of a pontoon hull in vessels of
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restricted servicdk1l and of unrestricted depth of a hopper lowerassmember, in

service shall be speciallgonsidered by m;

the Register. 1371 distance between the side shell
3.6.1.4 The requirements of this and the longitudinal bulkhead at the deck

Chapter apply to dredgers, sindielled level, inm

and opening doublbulled hopper dreg Qs T maximum mass of the spoil
ers and hopper barges, floating cranesnixture in the hopper, int
and crane ships rs 1 density of spoil mixture, de-

3.6.1.5In opening hopper dredgers fined as a ratio of the spoil massin the
and hopper barges, sutf¢o the Register hopperat the maximumdraughtd; to the
supervision are deck and deckhousehopper volume up to the level of ave
hinges, hydraulic presses and their hulflow or to the upper edge of the hopper
connections as well as longitudinal andcoaming where there is no overflow, in
transverse structures between the hullgm?: it shall not be taken more than 1,8
and deckhouses ®uk., Picr. T areas enveloped in the

3.6.1.6For the purpose of this Cha contour of the centre linbox keel, hp-
ter the following symbols hav been per lower crossnember, respectively, in
adopted m?; where the centre line keel and/or a

di T maximum dredging draught, in hopper lower crosmiember are an okd
m, at which the vessel is designed t® o nary girder (web with a face plate), it is

erate assumed that ok =§1er=0;
dz 1 draught during sea voyage, in by i centre line box keel width at
m; lower portion, in m;
Di displacement at the draughtor b, T bottom breadth from the side
dp, int; shell to the point of intersection of the
D 1 light-ship displacement without hopper longitudinal bulkhead with the
spoil mixture, int; bottom, inm
InT full length of the hopper, in m brp. T width of the coaming upper
her. T depth of a hopper lower cress face plate, in m
member, in m O1 spacing of frames, hopper side
Il T hopper lower crosmember stiffeners, longitudinia, in ny
span measured at mitkpth between b1 spacing of transverse ring stru
longitudinal bulkheads of the hopper, intures, in m
m; I1, 127 length of the upper and lower

111 distance from the midepth of face plate of the hopper lower cress
the hopper lower crossemberto the member, measured from the hopper-lo
deck at side, in m gitudinal bulkhead to the centre line box

1 2 T distance from the base line to keel, inm
the upper edge of the coaming, in m Ruper, Rcri axial force ating on the

h. i coaming height above the deckhopper upper and lower cresember,
line at side, inm respectively, in ki

1271 distance between the side shell N7 design axial force, in kN
and the longitudinal bulkhead at mid Ds - corrosion allowance, in mm,
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for plate thickness (refer to 1.1.5.1) Referred to the particular structures
¥ factor taking corrosion all@- of vessels of dredging fleet are:

ance into account with regard to the-se hopper longitudinal and transverse

tion modulus of members (refer to bulkheads;

1.1.5.3) hopper lower and upper cress
Some of the symbols are shown inmembers

Fig. 3.6.1.6 centre line box keel)opper com-
3.6.2Construction. ings;
3.6.2.1 Main hull structures shall diaphragms and transverse ring

comply with the requirements of Siet  structures in buoyancy spaces (refer to
2, having regard to the provisions and3.6.2.11).
additions given in this Chapter.
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Fig. 3.6.1.6:

17 centreline boxkeel 27 hopper lower cross membh&i hopper upper cross member
47 stay of coaming571 diaphragm

For floating cranes strengthening be specially considered by the Register.
shall be provided of the pontoon hult-b 3.6.2.2Shell plating
neath the fixed crane tower supporting .1 Corners of hopper and well ape
the upper crane structure, this strengthe ings in the bottom plating shall be ralin
ing including the crane tub, the bulkheaded and insert plates, the dimensions of
cross and the bearing contour (refer towhich shall be appved by the Register,
Fig. 3.6.2.1). shall be fitted at the corners.

Other constructin of the pontoon .2 The cutting of overflow discharge
strengthening in way of the tower shalltrunk openings in the sheerstrake shall be
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avoided wherever practicable. Wherebreadth of the weél
such openings cannot be dispensed with, .3 Side girders shall be fitted in side
their upper edge shall not be within 800buoyancy tanks of hopper dredgers and
mm of the deck line at side. They shall hopper barges where the tank widii+ b
have corner radii of not less than 150tween the vessel's side and the longitud
mm. nal bulkhead exceeds 3,5 m in transgers
ly framed vessels, and 4 m in longitud
2 nally framed vesds.
Side girders in opening hopper bar
: es may be omitted
2 L] / 4 In the pump rooms of hopper
5 dredgers, the bottom framing shall be
5 identical to that of the engine room.
[ . / In the area where soil pumps ace |
%ﬁM - __|an cated, the depth of floors and side girders
[

may be redced with the required section

| /] modulus and web area being maintained.
A Otherwise a calculation proving the
Fig.3.6.2.1: strength of the bottom grillage in the-r
17 bulkheadof thecross gion concerned shall be submitted to the
217 fixed cranetower, 3i B O tc @b, O Register
47 upper deck; ® bottom; 68 bulkheads .5 In floating cranes plate floors
of the bearing contour shall befitted at every framewithin 0,2
.3 Angular connection of the side fror_n the forward perpendicular over the
shell plating or longitudinal bulkhead of entire breadth of the hull and additional

the well with the bottom plating shall be bottom transverses or longitudinals
made by means of section steel (rod, barjgPaced not more than 0,35 m apart shall
3.6.2.3Single bottom be fitted
.1 The bottom centre girder in way 3.6.2.4Double bottom

.1In lieu of the bottom centre girder
of the hopper and well of hopper dged : _ : '
ers shall not be fitted two side girders may be fitted on each

2 The depth of floors abreast of side of ship's centre line at a distance not

hoppers in hopper dredgers and bargegxcgeding 1 m from each other a_ndspas
with transverse framing and abreast ofhd INto the webs of the centre line box
dredging wells in hOppel’ drEdgerbaﬁ keel or into the well sides (refer to Flg

not be less thatv8l 1. 36.24.) " . . :
The breadtH 1 is taken .2 Additional side girders extending

over a distance of not less than three
ipacings from the end of the bracket shall

in way of the hopper, equal to the
breadth of the vessel after deducting th
breadth of the hopper at bottom, but no
less thar0,6l ;

in way of the well, equal to the
breadth of the vessel after deducting th

e fitted in the double bottom under the
ower brackets of longitudinal bulkheads
of the hopper space or the well and under
dhe brackets of the centre line box keel
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Fig. 3.6.24.1:
10 after peak; @ centre line box keel; 8 fore peak; 6 hopper space
3.6.2.5Side framing with the requirements of 3.6.2.8. Web

.1 In floating cranes, hopper drgd frames shall be spaced not more than four
ers designed to work in conjunction with spacings apart
hopper barges, and in hopper barges, the .3 In floating cranes, intermediate
side framing shall be reinforced &3- frames of the same scantlingstae main
lows: frames shall be fitted in the fore peak and

two rows of efficient fenders, one in areas extending forward f;1L from
fitted at the deck level or 200 mm belowthe stern transom and inboard foyl
it, the other 200 to 300 mm above theover the entire depth. The extension and
lowest operating waterline amidships;  end attachments of intermediate frames

the upper and lower fenders indio shall comply with the requirements of
per dredgers shall be connected byivert 3.10.
cal fenders fittedn line with frames; 3.6.2.6Decks and platforms

it is recommended that a side strin .1 Corners of openings in the deck
er required by 2.5.4.4 which shall b&+ta plating in way of the hopper and the well
en into account in determining the stan shall be roundedinsert plates, theid
lings of the frames or an intercostal sidemensions of which shall be approved by
stringer be fitted at a level of the lower the Register, shall be fitted at the corners
fender .2 In hopper side buoymy spaces,

.2 In floating craneshe strengthe- the hopper lower cross members shall be
ing of the side framing withi®,2L from fitted in line with the web frames unless
the forward perpendicular shall comply partial bulkheads are fitted
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3.6.2.7Watertight bulkheads nected with the bulkheads forming the

.1 Bulkheads forming the ends of the bearing contour. These bulkheads shall
hopper shall extend from side to side be carried to the nearest transverse and

.2 In bucket dredgers, ptective longitudinal bulkheads (sides, transoms).
bulkheads shall be provided parallel to 3.6.2.8 In ships with a pontoon
the well sides at a distance of not lesshape of the forward and after ends, the
than 600 mm from them. following structural requirements shall be

The extension of protective bl fulfilled:
heads shall be such as to prevent the ship .1 the fore and after peakbulkheads
from flooding in case of damage to theshall be fitted at a distanceof 0,1L from
shell plating by objects brght up in the the forwad and after transoms, but not
dredge buckets. less than one spacing from the linenco

A protective bulkhead shall be also necting the raked part and flat of thet-bo
provided at the end of the well. Thetom.
scantlings of framing members and the .2 frame spacing in peaks shall be
plating thickness of the protective kul not more than 550 mm
heads shall be determined as for perm .3 the bottom framing within 0,18_
nent watertight bulkheads of dry gar from the forward and after perpendiculars
ships. The framing inside the féerdam shallconsist of plate floors fitted at every
formed by the well side and the prote frame, with side girder spaced not more
tive bulkhead may consist of bracketsthan 1 m apart.
with openings cut therein. Cofferdams The scantlings of floors and side
shall have access openings for maint girders shall be determined as for the
nance. midship region

.3 Bulkheads forming the ladder .4 the side framing withi®,2L from
well in hopper dredgershall be protee  the forward and after perpendictdashall
ed against possible damage by the ladddre strengthened with web frames and
when moved side stringers.

.4 Longitudinal bulkheads of the The web frames shall be fitted not
hopper and well sides shall terminate amore than three or four spacings.
deck and bottom in brackets. The length  The side stringers shall be fitted so
of the arms of the brackets shall not behat the distance between the side gtrin
less tharD,29D, and their thikness shall ers measured over the vessel's side in
not be less than the plating thickness ofvay of the floor nearest to the fore peak
the longitudinal bulkhead. The bracketsbulkhead, the distance from the side
shall be strengthened with stiffeners andstringer to the upper edge of the floor, as
to have a face plate over the free edgewell as from the side stringer to the deck
The top bracket shall be extended by as not more than 2 m
deck girder, the bottom bracket by aesid The scantlings of main frames fitted
girder for at least three spacings beyondetween the web frames shall comply
the bracket end with the requirements of 3.6.4.7 as for

.5 In floating cranes the bulkheads the midship region where side stringers
forming the cross shall be rigidly wo are not provided




Part w idull 227

The side stringers shall have thedecks
same scantlings as the web frames and .3 Stops shall be fitted in the ape
terminate at the bulkhead or at the weling vessels between semills forward
frame (refer to 2.5.4.7.2). and aft fran the hopper space. The stops
Construction andred attachments of shall be arranged at the levels of the-bo
the web frames shall comply with thetom and the deck and shall prevent the

requirements of 2.5.5 hulls from displacement relative to one
.5 the transom bulkheads shall beanother.
strengthened with vertical stiffeners .4 Scantlings of brackets connecting

spaced not more than 0,5 m apart, anframing members of each semill shall
with horizontal girders arranged at thecomply  with the rquirements
side stringer level. 0f3.6.2.11.3.

Vertical webs shall be fitted in line .5 Longitudinal bulkheads and
with side girders. The scantlings of thecoamings of the hopper shall be extended
vertical webs and horizontal girders shallwith brackets as required 8y6.2.7.4and
be the same as those of web frames an8l6.2.11.7.
side stringers in the fore peak. The gean 3.6.2.10Fixing of dredging gear
lings of vertical stiffeners shall be the .1 Hull framing shall be strenigt
same as those dfie frames. The atthe ened in way of the main and laddet-ga
ments of stiffener ends with bracketslows.
shall comply with the requirements of The stanchions of the ladder gallows

2.7.2 for watertight bulkheads may terminate at the deck. In such case,
3.6.2.9 Structural requirements for pillars, vertical webs or other equivalent
hull members of opening vessels structures shall be provided under the

.1 Opening vessels consist of two stanchions or longitudinal and transverse
separate semihulls withasymmetrical bulkheads shall be fitted.
lines, connected by hinges positioned  The stanchions othe main gallows
above the deck at the ends of the hoppeshall extend to the bottom and bei-eff
When discharging the spoil, the semi ciently connected with longitudinal and
hulls are opened about a common leng transverse framing, bérwise transverse
tudinal axis on the centreline of the shipbulkheads shall be fitted under thensta
by means of hydraulic devices. The stru chions
ture of each semhull shall comply with .2 In way of grab crane, spuds and
the requirements of Section 2 with dueother dredging gear adequate strengthe
regard for 3.6.2; transverse or longitud ing shall be provided.
nal or both framing systems may be 3.6.2.11Specific structures
adopted. In hopper side buoyancy tanks .1 Whatever the hull framing of 1
transverse ring structures spaced es r glehull hopper dredgers and barges in
quired by 3.6.2.11.1 shdik fitted. way of the hopper is adopted, transverse
.2 Where hinges are installed in ring structures consisting of the following
opening hopper dredgers and hoppeitems shall be fitted
barges, deck plating and framing shall be  solid platforms or mng structures in
strengthened. Hinge eyes shall pierce théhe side buoyancy spaces and centre line
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box keel; cross ties and braces may be omitted.

a lower cross member in the bottom The brackets connecting transverse
part of the hopper, connecting the centraing structure items in the side buoyancy
line box keel with longitudinal bulkheads space shall have the length of the arms
of the hopper not less than ontwelfth of the greter

an upper cross member inside thespan of the connected members. The free
hopper at a level ofhe main deck and edge of the bracket shall have a face plate
upper edge of the coaming where itsof the same width as that of the face plate
height more than 0,2 m (where the-r of the greater member connected. The
quirements of 3.6.4.11.10 are compliedbracket thickness shall be equal to the
with, upper cross members need not baveb thickness of the greater member

fitted); connected
vertical webs on the hopper .4 Hopper lower cross members may
coaming consist of a web with openings and face

The maximum distance betweenplates provided on the upper and lower
transverseing structures shall not be lessedges or may take the form of a hollow
thanb = (0,012 + 2,9)m. box, generally of triangular crosssection.

.2 The construction of diaphragms The web thickness of the hopper
shall comply with the requirements of lower cross member shall ibeken equal
2.5.2.2. Diaphragms which are more tharto the plating thickness of the hopper
1 m in width shall be strengthened bylongitudinal bulkheads at the corresgen
vertical and horizontal stiffeners. Whereing level.
longitudinal framing is adopted, horire A cross member web shall be
tal stiffeners shall be fitted in line with strengthened with stiffeners spaced 900
side and bulkhead longitudinals. In lieumm apart
of the diaphragms watertight (nontight) The upper face plate of the hopper
bulkheads complying with the reqgeir lower cross member shall be made of a
ments of 2.7.2 may be used tube, section, round or flat bar, the lower

.3 The transverse ring structurin  face plate shall be fabricated of a flat bar
the side buoyancy space, fitted in lieu ofhaving a thickness not less than that of
the diaphragm, shall consist of side shellthe bottom plating.
bulkhead, bottom and deck transverses. The hopper lower cross members
The longitudinal bulkhead and side shellshall be connected with the hopper lbng
transverses shall be connected by meartsidinal bulkhead and centre line bkeel
of cross ties which shall be so positionedoy brackets having length of the arms
that the distance between them, betweenqual to ondenth of the length of the
a cross tie and a bottom or deck #an cross member upper face plate. The
verse is not more than 3 m. In lieu of thethickness of brackets shall be taken equal
cross ties, use may be made of brace® the thickness of the cross member
connecting a bulkhead transverse with aveb. Where the depth of the crossnme
bilge or deck transverse bracket. Whereber and centre linbox keel is the same,
platforms are fittd in side buoyancy brackets on the centre keel need not be
spaces at the same distance as cross tiddted. The structure of boxtype cross
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members is similar to that of the centreextend beyond the hopper transverse
box keel. Where cross members are of dulkheads by brackets, the alemgths of
box shape, their lower and upper facewhich shall be equal to the depth of the
plates shall be welded to the plating centre line box keel, and the thickness
the buoyancy spaces and centre line borqual to that of the centre line box keel
keel side.

.5 The centre line box keel fitted in .6 The upper cross members of the
the hopper is generally fabricated as e&opper space may consist of a web with
closed box structure. The plating tkic openings and face plates on the upper and
ness of the sides shall be equal to that dbwer edges or be fabricated in the form
hopper longitudinal bulkheads at theco of a hollow box generally of a triangular
respamding level, but not less than 8 mm or another crossection.
for vessels of 60 m in length and less It is recommended that the upper
than 10 mm for vessels of more than 60cross members be attached to the hopper
m in length. The thickness of the centrelongitudinal bulkhead by brackets the
line keel bottom strake shall be not lessarm lengths of which shall be equalthe
than that of the plate keel. Where thedepth of the upper cross member, and the
transverse framingsi adopted, the sfif thickness to its web thickness.
eners in the upper part of the centre line  The upper cross members shall be
box keel shall be connected with bkac connected to the centre line box keel by
ets, the thickness of which shall be notpillars, where such a keel is fitted
less than that of the floor and height not .7 The hopper coaming may be
less than 2,5 times the depth of thefstif transversely or longitudinally dmed.
ener web The upper edge of the coaming shall be

Where the breadthf ahe centre line stiffened with a face plate having a width
box keel at bottom exceeds 1 m, but nonot less than ongenth of the coaming
more than 2 m, a bottom longitudinal height and a thickness not less than a
shall be fitted on centre line box keeltho coaming thickness.
tom, the depth of which shall be equal to In case of longitudinal framing, the
half the floor depth. Where the breadth ofcoaming shall be strengthened loygi-
the centre line keel is more th@wm, an tudinals spaced not more than 900 mm
intercostal side girder having the sameapart
scantlings as the floor shall be fitted in In case of transverse framing, vert
lieu of the above longitudinal. The st¢an cal stiffeners shall be fitted between stays
lings of floors are assumed the same aat every frame.
those of floors fitted in correspondingly The hopper side coamings shall be
framed buoyancy spaces extended beyond the hopper ends by the

On the top, theentre line box keel brackets for a distance equal to fifBes
shall terminate in a bar, or an angle, or @he coaming height. Deck girders exden
cover plate, the thickness of which shalling not less than three frame spaces from
be equal to that of the centre line boxa bracket end shall be fitted under the
keel. brackets.

The centre line box keel sides shall .8 In floating cranes, the tub plating
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shall not be cut at the upper deck. Noconsidered to be filled with water up to
horizontal welds are permitted in thebtu the effective waterline (or empty if such
plating within the area extending for case is possible), stores and outfit are
0,2n up and down from the upper decktaken as 100 per cent, all gear being
(where hi is the distance between the stowed for sea
bottom and the upper deck in way of the For the case of dredging operations,
tub position) the hopper space isowgsidered to be
.9 Diaphragms shall be fitted inside filled with homogeneous soil up to the
the crane tub in line with the upper deckupper overflow level (coaming), there are
andplatform no stores on board, the draught is equal to
.10 For outer plating of specific di, gear being stowed for sea
structures 20 mm and more in thickness  Wave bending moments and shear
in way of the hopper steel of not lower forces shall be determined as required by
than gradeD shall be utilized. Use of 1.4.4.
plates having a thickness 50 mm and  3.63.40Opening vessels
more is subject to special consideration .1 In opening vessels, still water and
by the Register wave bending moment is created both by
3.6.3Design loads vertical and horizontal forces. Bending
3.6.3.1 Design loads on the main moments are calculated first WGy, co-
hull structures shall be determined inordinate system and then recalculated for
compliance with Sections 1 and 2 atthe basic inertia axe8 andand yof each
draughtsd;, d» and the wave coefficient semihull (refer to Fig. 3.6.3.4.1). A fully
fy, under dredging conditions and duringloaded hopper space at the maximum
voyage. For dredging conditions, thedraught of the vessel is taken as a design
wave coeficient c,,, shall not be taken case. Bending of each semill hopper is
greater than conS|de_red s_eparately. Deck hinges and
hydraulic cylinders are assumed to be
C, = 2(D +h - dl). (3.6.3.1) suppots located at the hopper ends.

. Besides, the following cases are
3.6.3.2The maximum value of the considered

design load for vessel's extremitiesr-du sailing in the work area with soil in

ing voyages shall be obtained as requireghe hopper, dredging gear stowed for sea;
by 2.8.3 using the draught at the section voyage with water in the hopper
01 o' H desfitsotsets xﬁ&&wwﬁw%%@&gﬂc&w@ﬁon (thepho
from the brward perpendicular. For the per is empty, whereveracticable).
transom bulkhead angks= 0 and bz = Stores and outfit are taken in full, all
9 Oate assumed ' gear stowed for sea

3.6.3.3The design bending moments .2 The type of supporting structures
and shear forces in vessels of dredgingind the clearance between two sémis
fleet having 2 60 Om shall be dete in the fore and aft ends of the hopper
mined for voyage and for dredgingreo space determine the conditions of ihor
ditions zontal moments calculati.

[ For voyagethe hopper space is Wheresupportingstructureditted at




Part w idull 231

thedeckor bottomlevel forward or aft of Vertical moments are considered ipos
the hopperspaceprovide the absence of tive in case of hogging and negative in case
any clearance between the sdnills, of sagging
and the length of the supporting stru .4 Horizontal loads
tures creates adequate fixing against the  The horizontal bending momei,, in
horizontal faces acting athwart the po  kNAn, acting on each sewill at the se-
per space, the horizontal force calculatiortions taken irthe middle and at ends of the
is made assuming that a semill is rig- hopper space shall be determined by the
idly restrained at each hopper end. formula

Otherwise a seriull is considered Mui=f sl whi (3.6.3.4.41)

to be freely supported

where I swhi, { whi T horizontal still water and
wave bending moments at the section under co
sideration, respectively, in k.

Horizontal momers are considered

ili 9 g positive where the outer side of one semi

m T hull is subjected to tensile stresses.

The horizontal moment acting on a

i, semihull depends on the fixing used at
the ends of the hopper space.

» Where a serdnull is considered g-
T_ idly fixed at theends of the hopper space,
| the horizontal moment shall be dete
I " mined using the following formulae

in still water:

|
R
2q
<

at the section taken in the middle of

) & >
\ the hopper spadd ¢, = 0,10pI<;
N é (3.6.3.4.42)

Fig. 3.6.3.4.1 at the hopper end sections
17 hinges; 20 hopper space

.3 Verticalloads o 2
The vertical bending moment at angse Méwn=- 010pls, (3.6.3.4.43)
tion My, in KN-m, acting on each semi

hull shall be determined by the formula

Mv= 0,50 swt{ w), (3.6.3.4.3) in waves:
where [ swi still water bending moment to be at the section taken in the middle of

obtained by load integration of the vessel with the€ hopper space
connected hulls for loading conditions referred to

\ \ d; & EQ
in 3.6.3.4.1, in kNm M = ngl?' 1tY 2 —8;

where p = 0,5g(r G {322 - rdlz) (tsT in kKNAN).

[ w1 wave bending moment for the vessel dl ot
with connected hulls, tbe determined as required
by 1.4.4., in KNm. (3.6.3.4.44)
at the hopper end sections
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d. & EJ cording t_c_) 1.4.3,. in kNm; .
M Wh=- Mw_1£ 3ty 4_8; Mg T bending moment due to the wglght of
B c d1+ the load suspended on the crane hook, iAnkN
for a voyageVlg is assimed to be equal to zero
(3.6.3.4.45) Mw i wave bending moment for work areas
y1=0,61s/L7 0,103; and a voyage to be determined using a procedure
y2=0,50s/L 7T 0,100; approved by the Register for a specified length and
y3=0,89s/L7T 0,112; height of the wave

ya= 037 /LT 0.050; 3.6.3.6 The design pressuretg, in

E=c(C, +0,7)2L38- 0,12@0300_ nglz‘g; kPa, on the bulkheads bounding tim-
A ¢ 100 + p per space, on the structures of the e
¢ =135 /100i 0215 closed watertight centre line box keel
Where the serdiull is not fixed at Shall be determined by the formula

the hopper ends, the horizontal moment  p.=r.gz, (3.6.3.6)
at the section at the middle of the hoppekvhere  z i distance of the load application
space shall be determined by the fallo point from the upper weir level (upper edge of the

ing formulae: coaming), in m
in still water 3.63.7 The designload py, in kPa,
2 on a partial bulkhead (diaphragm) or a
[ swn=0,156l; (3.6.3.4.46)  ransverse ring structure of the side

in waves buoyancy space at a level of the mid
4 & E5 height of the hopper lower cross member
Myh = Mw—1§+\(5—81 (3.6.3.4.47)  due to soil pressure, having regard to the
B¢ dy = outer counterpressure, shdbe dete-
where y5=1,23(s /L1 0,5). mined by the formula
The still water and wave horizontal . .
bending moments at the hopper end-se P =9 (08 Hi T 13p he
tions are equal to zero. 0,1r I-°|1e),(3.6.3.7)
The sign off . shall be taken into U =forD¢4am

. L . . WhenD >4 m:
account in determination §fun " M. O = DDQ,8when dv D ¢0,75:
It is assumedhatf swn' Mgy, are U =DDJ16awhend/D>0,75
equal to zero duringoyage whatever the ~ 3.6.3.8The vertical designload ta,
fixing conditions are in kPa, due to soil pressure, havirgs r

3.6.3.5Bending moments acting on gard to the counterpressure of the water
the hull of the floating crane shall be-d On the bwer cross member of the hopper
termined for operating conditions in the space shall be determined by the formula

work area and a voyage p2=g[ 427 (di+ Ofy) Bullici i
For the operation in the work areap, Y e /(blie) i 1, Bok/lier]

the design vertical bending momgnt,, o U '(3.6.3.8)

in kNm, shall be determined by therfo 3.6.3.9 The horizontal design load

mula tes, in kPa, due to the dredged spoil pre

) [op={ '_s_w+_|'?/|9"‘ MvtV; d(_3-6-3-5) sure onface plates of the hopper lower
where [ swi still water bending momentca oo« member shall be determined by the
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formulae
H OB to R df EYeiTH,©0) ¢ s k6
" u
H dzled X dz' ftse' ) B304 6 s 43§
(3.6.3.9)
3.6.3.10The design loada, in kPa,
on the framing members and on thetpla
ing of the hopper coaming shall be-d
termined by the formula
pa=grshe  (3.6.3.10)

and istaken not less than 15 kPa
3.6.3.11Thedesignaxial force N, in

kN, acting at the midheight level of the

hopper lower cross member on aa-di

R =gr 2H, - 3hg );

Rz T external hydrostatic pressure on the u
per cross member determined as
0,082b(d, - 0,5¢,,)
ar
H;
x(2d; - ¢, - 30 )i
Rs 1 reaction due tosupporting bending

moment at the junction of the diaphragm with the
lower cross member determined as

_ bl _
R3_'0212H1’

Rs 1 force resulting from supporting rea

0,082bH3 (
T

2
X

R, =

phragm or a transverse ring structure ofions of the hopper lower cross member dete
the side buoyancy space shall be dete Mmined by the formula

minedby the formula

N=gbH[ O HAH0 , 6h3i 0, Bl&i,
(3.6.3.11)
where m=0 for D¢3,5m;
m=1 for D> 3 ,diDd0,75;
m=(9Di 31,5)d/Di 0,75)
for D> 3 ,dBD >®,75.

3.6.3.12The designaxial force R cr.,
in KN , acting on tk lower cross member

of the hopper space shall be determined

by the formula
b
Re. 701639 -[rs H2(3D - H2)-
1
- r(dy - 056,,)°(3D - d +05¢,)]

(3.6.3.12)
3.6.3.13 The design axial force

bl i, &
o2
4 ng

R4:

.2 for the upper cross member fitted
at the upper face plate of the hopper
coaming

RB:ngQh:Z-

3.6.3.14 The design load on deck
shall be not less than 20 kPa.

3.6.3.15 The design loads on the
structures of each setull of opening
vessels shall be determined in compl
ance with 3.6.3.1 to 3.6134.

3.6.3.16In openinghopperdredgers
and hopper barges for each hydraulic

(3.6.3.13.2

Ruper, IN kN, acting on the upper cross press the horizontal staticalforce Fy, in
members of the hopper space shall b&N, necessary to keep the hull closed is

determined by the following formulae
.1 for the upper oss member fitted
at the deck level
I:Qup.cr. =RT RT RT Ry,
(3.6.3.131)

where Ri i pressure of dredged soil on the
upper cross member determined as

determined by the formula (refer also to
Fig.3.6.3.16)

Fu = (1/mas)[i Fhayw + Faaz + 0,5@Dby 1
i gDyb2 T gOs B3)], (3.6.3.161)

where ni i number of hydraulic presses
Fn 7 horizontal force of water pressure on
the hull, determined by the formula
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Fn= Oglh@@Ji 0,5¢)% each stopis determined by the formula
Fa i horizontal force of dredged soil gre Fst= mas(Fn T F) / (n2au), (3.6.3.163)
sure on the hull, determined by therfwla where n2 i number of stops

Fa= Os@lifle1 0,5)%

The vertical components of static

for, refer to Fig:3.6.3.4.1; . forces in hinges are assumed equal to
a1, a2, as, by, bz, bs 1 force arms, in m (refer
to Fig.3.6.3.16). zera

_ _ 3.6.3.17The dynamic forces acting
For design forceaes the maximum on pydraulic cylinders and deck hinges
pressure value achieved by the hydraulighg|| pe determined by calculations of
press is adopted, Withaes? Fu. vessel's motions in a seaway, with ivar
The horizatal static force in each ous course ang|eS, in ||gbh|p and ful
hinge Fnn, in kN, is determined by the |oad conditions. Based on these caleul
formula tions, maximum vertical and horizontal
Fn= O05[Fn + mFu T Fa T forces acting on the hydraulic presses are
T Mmag(FaesT Fr) /4], (3.6.3.162)  determined. Thecalculation shall be
where as1 arm of the force acting uponthe | 115de using a procedure approved by the

Stop, in m Register
The horzontal static force acting upon 9
Fu
M>0 4
L
<
S
g - §
1 \
~1 1 b, 1289
S 584.‘ A\
o
.s " zedin
.
X\
AN =
7 il | c
b,

Fig. 3.6.3.16
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3.6.4 Scantlings of structural asymmetrical bending (refer to Fig.
members 3.6.3.4.1).

3.6.4.1 Scantlings of structural .1 Normal stresses arising in cress
members shall be determined in compl section points under conditions of asy
ance with Sections 1 and 2, having regaranetrical bending shall be deteined
to the provisins of this Chapter amidships and at the end bulkhead-se

3.6.4.2 The required hull section tions of the hopper space (from inside the
modulus of a singlehull vessel of 60 m inhopper), provided the hulls at this pos
length and over shall be determined agion are rigidly restrained
required by 1.4 for deck, bottom, upper Stressess, in MPa, shall be dete
edge of the hopper coaming, havirgt r mined by the formula
gard to specified work areas and voyages. § y X 0.
The greater value obtained for the works =g\~ - M y—8Qo'3, (3.6.4.4.1
area or voyage (refer to 3.6.3.3 and ¢ I x ly=
3.6.3.4) shall be taken 1)

For opening hopper dredgers andwheref z=Mycosai Mnsina;
hopper barges the required section mod § y=Mysina + Mncosa;
lus shall be determined for the case when ~MwMninde.3.6.3.4.3 ° 3.

both semihulls are connected (refer to a 1 rotationangleof maininertiaaxes(pos-
tive value of a 7 rotation Gu axis counter

3.6.3.4) ) clockwise), it shall be determined by the formula
3.6.4.3When calculating the actual

section modulus of the hull in way of the 922 =2uw/(luT lv);  (3.6.4.4.32)
hopper space as required by T,4ac- _x d . . o

T = ividS trifugal t
count shall be taken of all continuous v ai'u'v' S 1 centritgal nertia
longitudinals, longitudinal bulkheads and momentabout axesGu, Gv, with no regard for
the hopper space coamings with longit wear allowance, in fn
dinals, 85 pr cent of the total area of ui, v T = distance of the centre of gravity of

centre line box keel longitudinal mme  '-th member area from the ax@s, Gv, in m;
dS7i i-th member area, in fn

bers, prOVidefd they are_ er’pe”y in_te lu, Iv T inertia moments of the serhull
connected with the longitudinal framing crosssedion about axeGu, Gy, with no regard
members beyond the hopper and fittingfor wear allowance, in th

of transverse members regulated by the m zT coordinates of the section point under
P consideration about main ax&x, Gy (refer to

Rules, inside Fhe hopper . . Fig.3.6.3.4.1)jin m;

The conthuous deck plating lomg Ix, Iy T inertia moments of the sesilll

tudinally framed above the hopper spacerosssection about the main es with no regard
and a wash bulkhead in the hopper mayor wear allowance, in fn
be included in the actual section modulus 2 Normal stresses acting in the semi

calculation using a procedure approvedy|| crosssection (for normal strength

by the Register structural steel) shall not exceed:
3.6.4.4Longitudinal strength of each
semthull of openig hopper dredgers and 150 MPa for the lower edge of the

hopper barges shall be checked for ivert deck stringer;
cal and longitudinal bending moments in 145 MPa for the upper edge of the
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plate keel; at the section under consideration. There

165 MPa in the face plate of therho is no bottom centre girder in opening

. vessels
per coaming .
.3 Permissible shear stresses for -4 The scantlings of double bottom

members made of normal strength stru :jneet(r:rtr;eiasetljnavg?(/)ro;rthiahrogp:r:i Sgic;vi?]re
tural steel and participating in the lang y carg P 9

: : ouble skin construction according to 2.4
tudinal bending are assumed equal to 119. _
MPa. Equivalent Stresses with regard to 3.6.2.4; beyond the hopper

5 5 as for drycargo ships with single skin
Seq=VS“+3t“ at the sections where construction in compliance with the-r

sukstantial normal stresses and shear quirerﬂent,? of tfr|1e same Paragrzalﬁ’hs

stresses (at the hopper ends) act shall be | N€ plate floor spacing shall nat-e

not more than 170 MPa c_eed the maximum spacing of transverse
.4 Buckling strength of compressed "9 structures, specified in 3.6.2.11.1.

members according to 1.6.5 shall be e 5 For floating cranes the section
sured modulus of bottom transverses shall be as

3.6.4.5Bottom framing Irequ'itregl' b)l/ 2h3,”6;1nd a?rflitional bott(:[)_m
.1 When the bottom is transversely ongitudinals shail have the same section

framed, themoment of inertia and scan moduél:s aslforl r?alr:riongltl;dlnalsd I

lings of floors in side buoyancy spaces -9 In calculatingtn€ sectionmoaulius
shall be determined as required byar.'d the dep'gh of floors in accordance
2.3.4.1.1: in this case. to be takenl ags with 2.3, 11 is assumedo be the floor

pan between the side shell and theilong
gsgrbl[ﬁg ngtg?rt]h of the buoyancy spac udinal bulkhead or between the longit

2 Where a single bottom is longit dinal bulkheads, but not less than 0,4 of

dinally framed, the section modulus ofthe fu7|| Ibreadth o?t?e s_r][.ipd_ v f q
bottom longitudinals in buoyancy spaces -1 case ot longitudinally frame

shall be not less than that determined irftom. the scantlings of floors andtbo
compliance with2.3.4.2.1. The floors M longituinals of floating craneses

shall be fitted in line with transverse ring yond the double bottom area shall e d

. : termined in accordance with 2.3.4.2
structures, their section modulus and 3.6.4.65hell plating

cross sectional area shall be not less than .
determined from2.3.4.2.3t0 2.3.4.2.4. : 1 Shell plate scanth_ngs are dete
The section modulus and depth of a sid !ned in accordance with 2.2.4. T_he
girder shall be not less than those r hickness of _the_bottom strakes to which
quired for te floor. The floor web depth hppper longitudial bulkhead§ or well
shall not be less than,13 ; (refer to sides are connecteq shall be increased by
3.6.4.10.1). 15 per cent as against that of the bottom
plating. Where there is no centre line box
keel, the thickness of the bottom strakes
butting on the hopper longitudinal kul
ead shall be increased B9 per cent
.2 The side shell plating thickness at

.3 The scantlings of the bottom
framing members in each semill of
opening vessels shall be determined a
required by 2.3.4.2; to be taken as
breadthB; is the breadth of one sesnull
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the hopper ends shall not be less thaance with 2.5, having regard to 3.6.2.5,

required byl.4.6. 3.6.2.11 and the requirements gives+ b
.3 In vessels with pontoon hulls, the low.
thickness of the bottom and side shell .1 the section modulus of frames in

plating within 0,15, from the forward transversely framed side buoyancy Gpa
and after perpendiculars shabt be less es shall be determined from 2.5.4.1 as for
than the plating thickness within thedni  dry cargo ships
ship region Where a side stringer is fideat a
.4 The thickness of the well side level of fenders, main frame span may be
plating shall be equal to the thickness ofdetermined in compliance with 2.5.1.2 as
the side shell plating in area concernedfor side transverses of tankers, provided
but not less than 8 mm the structure of the side stringer meets the
.5 In opening vessels the shell pla requirements of 3.6.4.7.2. Where no
ing thickness shall be determined with transverse ring structures are fitted,dsra
regard for 3.6.4.4. es may be provided in line with horize
The thickness of the bottom strakestal girders of longitudinal bulkheads
at the hopper longitudinal bulkhead need .2 the scantlings of side stringers
not be increased shall be determined as required by 2.5.4.4
.6 In floating cranegshe thicknessof  as for the case of fitting web frames. The
the bottom plating within 0,2 from the width of the side stringer shall not be less
forward perpendicular shall Gacreased than0,08 (I T stringer span as measured
over the entire breadth of the hull by 30between web frames or between those
per cent as against the minimum thiic and tight transverse bulkheads) or 2,5
ness required by 2.2.4.8 times the frame depth, whichever is the
In the fore peak and the areasex- greater. Side stringers shall be aligned
tendingforward for 0,1L from the stern with cross ties of the transverse ring
transomcornersandinboardfor 0,1 the  structures
thickness of the side shegllating shall be .3 the section modus of side long
increased over the entire depth by 30 petudinals shall be determined as required
cent as compared to the minimum thic by 2.5.4.3 withks values taken as for dry
ness required by 2.2.4.8 (refer also tacargo ships
3.6.2.5.2). .4 the section modulus and cress
In other regions along the hull sectional area of web frames which are a
length, the minimum thickness of the part of a transverse ring structure shall be
shell plating shall be increased by i€ not less than those neiged in 2.5.4.5 for
cent as against that prescribed by 2.2.4.8side transverses of tankers
.7 The plating thickness of the bow A web frame span shall be measured
and stern transoms in floating cranesbetween the inner edges of the floor and
shall not be less than required byan inner edge of the beam
3.6.4.6.3. 1 The depthof the web frame shall
3.6.4.7Side framing not be less than 0,1 or 2,5 times the
The scantlings of the side framing width of longitudinals (whichever is the
members shall be determined ¢ompl-  greater) and may be assumed varying
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with reduction at the upper end and i bendingmoment components according
crease at the lower end by 10 per centa® 3.6.3. The buckling strength

against the average value requirements of 1.6.5 shall be met.

.5the section modulus of well loirg .3 The depth of deck transverses in
tudinal bulkhead stiffeners shall not bebuoyancy spaces which form a part of the
less than required for side frames transverse ring structure shall be equal to

.6 in floating cranes, the section two-thirds of the floor depth, whilehe
modulus of main and intermediate frameghickness of the web plate and sizes of
in the fore peak shall be increased by 2@he face plate shall be equal to those of
per cent as compared tioat required by the vertical webs. The depth of the deck

2.8.4.2.2. transverse shall be not less than 2,5 times
.7 the section modulus of web the height of the deck longitudinal
framesin floating cranesw, in cm?, with- .4 For floating cranes the section
in the region specified in 3.6.2.5.3 shallmodulus of dek girders shall be dete
not be less than mined as required by 1.6.4.1 with
a 120 o) ks =0,6andm= 12.
W = 0,95g800+ =—Dbpl *gw: .5 The deck plating thickness under
¢ Sn R the seats of special arrangements fitted
(3.6.4.7.7) " on the deck (cat cranes of suction tubes,
where 1 5(300 + ~ M> ¢ (3.6.4.7.7) where / transfer appliances, grab cranes, etc.) and
= web frame span measureq betweendbck and  where special metal structures pass
the upper edge of the floor, i m through the deck (main and ladder-ga

to T as defined in 3.6.3, but not less than

0,5 gl. in kPa lows) shall be increased by 25 per cent

_ _ 3.6.4.9 The scantlings of side and
-8 the scantlings of the framing geck framing members, the thicknesses
members of the bow and stern transomgf deck plating, bulkhead framing and
shall not be less than required bypating, and coamings of opening vessels

3.6.4.7.203.6.4.7.4and3.6.4.7.6. shal be determined with regard for
3.6.4.8Decks 3.6.4.4.
.1 The plating thickness of the Where vertical webs and web frames

strength deck within the midship region gre connected by cross ties or braces, the
shall be taken not less than the shee scantlings of vertical webs, web frames
strake thickness. and braces shall be submitted to thgRe
The minimum thickness of the decK ster for review
plating in vessels of dredging fleet shall 3.6.4.10 In vessels with pontoon
be determined according to 2.6.4.2 as fopy|is, the scantlings of side stringers at
the strength deck. For floating cranes thenhe forward end of the vessel shall be
minimum thickness of the upper deckprescribed as required by 2.g4.the
shall be increased by 10 per cent ageight and thickness of vertical webs and
against that prescribed by 2.6.4.2 as fojyep frames shall be the same as the
the strength deck width and thickness of the stringer

.2 Compressive stresses in deck  36.4.11Specific structees of ve-
shall be determined under the action ofse|s of dredging flee
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.1 The sectionmodulusW, in cm 2, D b2 @
of the diaphragm of the buoyancy spaceyw = 2"s - w,; (3.6.4.11.31)
after deduction of openings, or the total mkgUp,
section modulus of a vertical web and a bI . 05
web frame of the transverse ring structure ls a ¢ Q 0 :
at the section of a migoint of the hp- - @2 * -'93+01Df‘ ’
per lower cross member depth shall not (3 6.4.11.2)

be less than

10Rs.
w = PbHZQO W (364111 fo= Yoinf,, (36.4.11.%)

mks Snh E]p S n
where for Hii refer to Fig3.6.1.6; where m=12;
m=12; ks = 0,45;
ks = 0,6; kg, =0.2;
forta i referto3.6.3.7.
) k: = 0,45;
.2 The crosssectional area p2i as defined ir8.6.3.8;
f, in cn?, of the diaphragm, or the total Rier T as defined ir8.6.3.12;

sectional area of a vertical web and a web ~ Forii referto 3.6.4.112.

frame of the transverse ring structure ata 4 The section modulus of the face

level of a midpoint of the hopper lower plates of the hopper lower cross members

cross member depth shall be not 881 v in c?, about the horizontal axis and
10N sectional areé, in cn?, shall not be less

f= ; +01Df;, (3.6.4.11.2) than:
tn for the upper face plate
where N7 as defined ir8.6.3.11; ) s 03 ( )
k= 0,65 _pih 1540 (,-1,fe
Df; =Dsh; W= mk s &3 l|22 Wi
bi - typical member scantlings (hdifeadth " € u
of deck, web height of longitudinal, etc.), in.cm (3.6.4.11.41)
The scantlings of the transverse ring 2,5tgh (La+|2)
structure members (bottom transverse,ftf = s = +01Df;;
vertical web, side and deck transverses) ki Uh
shall be not less than required by the re (3.6.4.11.42)
evant paragraphs of this Chapter for sucri‘;or the lower face plate
members ] 230
.3 The sectionmodulusW, in cn¥, W = 2pihs 1§Q ¥y (3.6.4.11.43)
sectionalareaof the hopperlower cross muKa Cn
memberweb fy, in cn?, after deducting t%h I
openings, sectioharea of the floor with  f s 2 +0,1Df; » (3.6.4.11.44)
face platesfo, in cn?, shall not be less ke Gh
than where for Iy, 127 refer t8.6.16;

m= 24;
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m =12, .7 The minimum thickness of hopper
Efg’gé. bulkhead plating shall be equal to 8 mm

o o for vessels having the length< 60 m

Pi, Py as defined ir8.6.3.9; and 10 mm for vessels having the length

for Dfi refer 103.6.4.11.2. L2 80 m. For intermediate values df,

.5 The section modulus of bulkhead the minimum thickness shall be dete
vertical webs, horizontajirders, vertical mined by linear interpolation
stiffeners and longitudinals of the hopper .8 The section modulug/, in cn¥, of
longitudinal bulkheads shall be dete vertical stiffeners and stanchions of the
mined as for side framing according tohopper coaming shall not be less than
3.6.4.7 with substitution déaccording to  determined by the formula
2.5.3 byps according to 3.6.3.6 2 4

For the longitudinal bulkhead dtf W = psatt W, ,(3.6.4.11.81)
enersn= 11 andks = 0,75. mksS

The depthof the vertical web shall ) o
be not lessthan 0,12 and may be g  WherepT as defined ii8.6.3.10;

. . . m = 15 for stanchions where upper cross
sumed varying with reduction at the-u members are fitted in line with transverse ring
per end and increase at the loweed by  structures at the coaming top
10 per cent as compared to the average m = 6 for stanchions where no upper cross
value. members are fitted at the coaming;top

. . m =15,61 15,6 for vetical stiffeners where
Two upper longitudinals shall be . . framing is arlopted

taken the same as the third longitudinal -6

from the deck. The section modulugV, in cn¥, of hoti-

Besides, three upper and three lowegontal stiffeners and face plate of the
longitudinals shalbe checked according coaming shall not be less than

to 1.6.5 s
The width of the horiantal girder W:M
shall be equal to that of the bulkhead-ve mkss ,he

tical weh where z 1 distance between the coaming top
.6 The platlng thickness of the PO ;14 horizontal stieners, but not less than half the
per longitudinal and end bulkheads shalloaming height, in

W, (3.6.4.11.8)

be determined as required by m=12;
assuming ts= tg ( Htg i shall be ks =0,2.

obtained fron8.6.3.6), The sectionalareafs, in cn?, of the
ks=0,7, coaming stanchion, in cm2 , at deck shall
m=15,8. not be less than
The upper strake thickness of the

hopper longitudinal bulkhead &1D D 4p,a

below the deck shall not be less than the ffr] 5 Paalt +010f;,

sheerstrake thickness. The lower strake ttn

thickness of the longitudinaulkhead at (3.6.4.11.83)

0,1D from the base line shall not be less
than the bottom plating thickness 1 For stanchion is substituted foa.
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where k: = 0,45; member web, in cfn
for Df- T referto 3.6.4.11.2.

.10 Where no upper cross members
The platethicknessof theside(end are fitted at a deck level in line with
coamingshall be determinedas for the transverse ring structures, a part of the
longitudinal(end bulkheadof thehopper coaming structure with the upper portion
taraccording to 3.6.3.6 as measured at thef the side buoyancy space located at
deck level, but it shall be taken not less0,1D below the deck line (refer to Fig.
than the upper strake thickness of the3.6.4.11.10) shalldve a section modulus
longitudinal bulkhead W, in cm?, abouta horizontal axis not
The depth of the stanchion at deckless than
shall be not less thaf,12h;,, and the )
thickness not less than the coamlngW=550RB(|Ls' b) W, (3.6.4.11.101)

thickness. bs,
The plate thickness of the coaming
and moment of inertia of the horizontal ~ The thickness of the deck platiisg
stiffeners and face plate of the coamingn mm, shall not be less than
shall meet the bucklg strength requé- _
ments according to 1.6.5. S= w ,
.9 The sectional area of the upper bBt,
cross members spanning hopper space at (3.6.4.11.1@)
deck level and/or Coaming IeV&Jl).cr, in Where for 137 refer to Fig.3.6.4.11.10.
cn, shall not be less than .11 The scantlings of hull structural
fup.cr= 0,08FRup.cr+ O, 1DF, items in places where hinges and hydra
(3.6.4.11.91) lic presses are arranged shall be dete

mined by direct calculation as regards the

action of statical and dynamical forces in
Where a load from bottom closing compliance with 3.6.3.16.

appliances is applied to the upper €ross  the cajculations shall be submitted

members, their strength shall be checkeg, 1o Register for review

using the equivalent stress given below

Geq:\/ﬁ%ax"'g@pq:ojajn!
(3.6.4.11.9)
10Rs , My g3 3-
fra = 20Re + Mo gy
max fB W
tsh= 10Nsh /fw;

I b, Nsh T maximum bending moment, in
kN.m, and shear force, in kN, due to transverse
load

W i actual section modulus of the upper
cross member, in cfn

fuper, fw T full sectional area of the upper
cross member and sectional area of the cross

whereDf 1 as defined ir8.6.4.11.2.
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and a horizontal component of the load
for the case when a design safe working
load of the crane with the lifting height
from the water level at the maximumteu
reach is used

Permissible stresses for normal
strength steel shall not be more thans
140MPaanad = 80 [ 1 O.
! The buckling strength of the tub
L ) plating over its entire height shall ba-e

r sured to the valus¢ = 2,5+ The céd-
culations shall be submitted to the Regi
R ter for review
': .3 The inertia moment,, in cnt,

of the tulfrefer to 3.6.2.11.9) vertical

stiffeners (if any) shall not be less than

Fig. 3.6.4.11.10 Imin= (1,037 1,80)) s°, (3.6.4.17.3)
; ; where | i stiffener span measured between
. .(Z:Ii.Z_Hydraul_ICI Presses ShaILbehpos the bottom and the platform or between the-pla
tioned In special spaces _at the hoppeform and the deck, whichever is the greater, in m.
ends. The strength calculation of fo@ad where the platform is ométl, the distancees
tions and attachments of hydraulic [Ees tween the bottom and the deck is measured
es shall be made as regards the action o d'zl,' spacing of stiffeners, measured along the
. . .1 chord line, in m;

forces determined in accordance with si tub plating thickness at the stiffener mid

3.64.11.11 and shall be submitted to thespan, in mm

Register for review . .
3.6.4.12Specific structures of flda A The platlng thickness of the ful .
heads forming a cross and the bearing

ing cranes .
1 The diameterof the tub Do, in m contour shall not be less lhan determined
: j pccording to 2.74.1, assuming

at the upper deck beneath the fixed towe

BICH

d
nepepizy

IIA

Helitpanbua

d

J

p|
0,1D

B;

supporting the upper structure of the  Xs=0.70; _

crane shall not be less than Ds 2 4 mm for bulkheads forming
Do=0,3M/P, (3.6.4.12) the cross and |

where [ i total bending moment due to load Ds2 2 mm for those forming the

and weight of the movable upper structure of thebearing contour

crane, applied to the supporting tower, iniN For cranes having a safe working

T | vertical for | n .
weightt of trtg?nov?dtt)lzaupge(r:itrilé(taur?ofcizg cerlage,l(,)ad more than 100 ¢, the Stresseq ¢ond
applied to the supportingwer, in kN tion of framing members and plating of
bulkheads forming thecross under the
loads transferred from the fixed suppor
ing tower in case of using the design safe
working load at the maximum outreach

1shall be checked according to the mroc

.2 The thicknessof the tub plating
in cm, at the upper deck shall be dete-
mined by calculationbased on the total
bending moment according to 3.6.4.12.
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dure approved by the Register ings in the floors and be welded to them
.5 The plating thickness of the upper .3 where double bottom is omitted

deck and thdottoms', in mm, in way of and longitudinal framing system is

the crane tub shall not be less than adopted, the bottom shell plating shall be

L strengthened by additional floors, the
Si=as, (3.6.4.12.5) depth of which shall be not less than 2,5
where  si as defined ir8.6.4.12.2; times the depth of the bottom longitud
a = 0,6and0,47 for the upper deck plating na| and a thickness equal to that of the
and bottom plating, respectively main floors. Tle main floors shall be
The dimensions of the plates af-i strengthened by vertical stiffeners fitted
creased thickness shdle taken in @ in line with bottom longitudinals. Side

cordance with Fig3.6.4.12.5. girders shall not be spaced more than 2,2
m apart. The scantlings of bilge longit
dinals shall not be less than those r
) \ ?’ quired for the bottom
2 .4 in transversely framed doubletho

tom plate floors shall be fitted at every
an frame, side girders shall be spaced not
more than 2,5 m apart, they shall be also
fitted inboard or from longitudinal bk
heads at a distance not exceeding 2,5 m.
The bottom shell platig shall be

/w7/
)

| —

R strengthened by horizontal stiffeners fi
75 ted between the side girders. Vertical
_ stiffeners shall be fitted in line with Her
Fig. 3.6.4.12.5: zontal stiffeners at every floor and be
171 thickened plate; 8 tub welded to them.
i _ In longitudinally framed double o
3.6.5Special requirements. tom floors shall be fittedtaevery second

3.6.5.1Where vessels are intendedg e ang side girders shall be spaced
to ground during the course of normal% 5 m apart

Eervic_e,t;tlhe bOtt?]m o; SUC? \ﬁessels shall " 5in way of a recess for vertical
€ suitably stregthened, as follows girders of suction tubes, the following

-1 the thickness of the bottom shell j  srengthening shall be provided:
plating shall be increased by 20 per cent gy framing shall be reinforced by
over the minimum requirement _ at least three web frames, the scan

.2 where the double bottom is ami . of which shall be the san&s those &-

ted and transverse framing_ system '%uired for the engine room, and by not
a;]dogted, thf;bot@o(;n sherI]I r;llagmg betweenegs than three intercostal side stringers
the bottom &le girders shall be strerigt extending for three spacings from the

ened by horizontal stiffeners extreme web frames which shall be fitted

In line with horizontal stiffeners ve not less than 50 mm from the edge of the

tical stiffeners shall be fitted. The hor recess

zontal stiffeners shall pass through ope
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side shell plating in way of theer _[.2 2
cess shall be made of a curved welded Seq=VS +37 ¢17C (3.6.5.5)

plate, the vertical butt joint of this plate \nere st 7 normal and shear design stress
shall be not less than 100 mm from theat the section under consideration
edge of the recess;

the thickness of the deck stringer in
way of the recess shall be increased b
60 per cent over the length equal to on¢ 3.7 FISHING VESSELS AND SPE-
spacing forward and abaft of web frames CIAL PURPOSE SHIPS USED FOR

3.6.5.2The requirements of 3.6.5.1 PROCESSING OF SEA LIVING RE-
shall not apply to floating cranes for SOURCES
which deep sea service is specified and
which are not likely to ground under any
conditions of heehnd trim

3.6.5.3The thickness of main situ
tural items which are particularly Isu
jected to abrasive wear due to the effec
of spoil/water mixture (in particular, in

. . e
case of special dredging methods usecﬁg 3.7.1.2 The requirements for hull

fnh;:ebgf 'ZCr?;%é;}gi;%’;?;%{gﬁéSbgtructures not ferred to in this Chapter
pe are given in Sections 1 and 2.

SRLétggiérto special agreement with the In no case shall the _requirements for
3.6.5.4Dredging pumps shall be4 hull structures be_less stringent than those
cated in special spaces bounded kg w contained in Sectlons_l and 2 :
3.7.1.3 The requirements for ships

tertlg3ht6.t)5u.g$r?:iscantlings of deck fiar  MC0'ING at sea provide for a damping

ing members on deck portions Whereprotectlon 6 the hull for which purpose

heavy dredging (cgo handling) gear is pneumatic fenders or other equivalent
damping arrangements may be used.

installed, as well as where large heavy These requirements are based on the
cargoes may be carried on decks oftloa assumption that ships would be moored

ing cranes or hopper dredgers shall bée

determined by calculation for the folle at a sea state not above_ 6. No S|deue_r S
) . perstructure strengthening are required
ing conditions

beams are considered to be riaidl when ships are moored at a sea foree b
, . , 9 ow 4, provided the above dampingopr
fixed to the supportingtructure; L n
tection is used
a load (concentrated, partially sdi 3.7.1.4For the purpose of this Cha
tributed, etc.) shall be taken into account;ter, the following symbols have been

equivalent stresses for items made Of’:\dopted

. o I breadth of stern ramp, in;m
ggrrnrg?;/ \/s\;[izﬁr][%tehcitr?(ﬁ?gnm MPa, shall G: 1 greatest specified mass of catch

which @an be handled by a special
wheeled device or another transport

The results of the calculation shall
)E)e specially considered by the Register

3.7.1General and symbols

3.7.1.1 The requiremets of this
Chapter apply to fishing vessels having a
stern trawling arrangement or a side
%rawling arrangement and to speciar{pu
pose ship intended for processing,rsto
and/or transportation of catch






