SUPPLEMENT No. 203

Extracts from operation instructions for stern ramp, bow visor
and bow ramp.

Von Tell Ab. Gothenburg.
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STERN RAMP
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1) Construction
2} Maintenance:
3) Load capacity
4} Locking device
5) Operation
&) Control

II. BOW VISOR
1) Construction
2} Maintenance
3) Locking device
) Operation
5) Control

III. BOW RAMP
1) Construetion
2) Maintenance
3) Load capacity
¥} Locking device
5) Operation
8§) Contrel

IV. HANGING DECK
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4) Locking device
5) Operation
6§} Control
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Operatrion instructions for hydraulic apd mechanical installaticns
on board passenger ferry, yard No 590, built at Jos. L. Meyer,
Papenburg, 1980.

The hydraulic and mechanlcal arrangements are constructed by
VON TXLL under manufacturlng No u4811.1,
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Y. DRIVE~ON RAMPS page 11:18 - 14:19

1) Construction -
. 2} Maintenance
- 3) Load capacity
" 4) Locking device

5). Operation

6).  Control

For”I?} ¥-in the operation instructions the position Nos in
brackets (') correspond to the hydraulic scheme 48%11-801.

s

VI. PASSENGER BRIDGE

. page 14:13 - 15:19

. 1)} . Construction
2) Maintenance
3} . Locking device
4) Operation
5} Control

VII. PASSENGER~ AND PILOT DOORS page 15:18 - 16:19

1) - Construction
2) Maintenance

3) Locking device
%) Operation

5)  Control

For VI and VII in the operation instructions the position Nos
in brackets (.) correspond to the hydraulic scheme 4971802,
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DRAWINGS .

STERN RAMP, BOW VISOR AND BOW RAMP

43111-230, -260, -30%, -330, =360, -361, -371, -372, -373

//’

HANGING DECK, DRIVE-ON RAMPS

-

49111-101, -161, -162, -163, -164

PASSENGER BRIDGfl_PASSENGER- AND PILOT DOORS

49411-781, -423, -426, -427, -428

HYDRAULIC

49111~ 287, ~387, -401, -785, -801, -802, -804, -805, -806,
-821, -822, -823, -824, -825, -826, -827, -828, -830, -831.

~871 - ~

+ all the hydraulic cylinders

+ 45111-502 Spare parts spec.

-




Imparted to a third pariy nor be vied for any vnauthorized purposs. Contravantion will ke prosecuted,

b o

eR

L:19

This dacumeni mun‘nol bt copled without our wriltan permisslon, and the contunts thergal must no! ba

I. STERN RAMP (SB and PS)

1)

2)
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Construction

Dimenaiohs: L = 6500 mm ' :
. B = 5500 mm between the tracks-

_ Weight: .~  abt 11,5 tons

T“Thé_fobé¥end part of the ramp is provided wit&'é gloping
flaps of 1,5 m length. Any sloping flap can be moved

j;xindependent from the others in order to level the incline

of the ramp to the quay in case of heeling of the ship
- (2 degrees max.). The ramp is pivoted to the ship with
% hinges. The two outer hinges are pivoted with spherical
" bearings and the inner ones with bronze bushea. The axles
are of stainless material, S

The ramps are provided with fastenings for preventer
stays.- - .

Maintenance

All bearings without zerk fittings and sloping flaps
must be lubricated with engine 0il in space of about
two weeaks. :

The cylinder bearing bolts are provided with zerk fitting
type DIN 3404 AM 10 x 1. The lubricating point should

be lubricated with seawater consistent grease under:use
of the graase gun in space of every four weeke. . .-

. The axles of the ramp bearings are equipped with
"automatic" grease filler. The lifetime for these ig .
5-6 months.:.Control at regular intervals that the.
grease fillers are intact and have lubricant.

All piston-rods and cylinders should be covered during
painting. Dry paint spirts upon the surface of the
piston-rod would spéil the eylinder  packings within
short time, what means undesirable leakages. '
Check all hoses, hose connections and pipe connections
to prevent leskages. Damaged components should be re-
Placed if necessary in order to avoid interruption.

The hose connections should be painted, but not the
hydraulic hoses.

The rubber packings should be treated with Tellin or
similar mixture containing graphite and tallow in order
to reduce the wear of the rubber. When a defect rubber
packing is going to be replaced the packing channel has -
to be sufficiently cleaned bafore the new packing is
fitted with glue. von Tell UK 2 glue or glue of the same
quality has to be used. T e
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3) Load capacity

The ramp is constructed to carry an axle load of 18 tons
at the distance between the axle of 1,3 m and the
distance between the wheels of 2,0 m.

. The star board ramp is provided with lugs for emergency
.. operations, designed for normal load (axle load of 18 t).

- #)- Locking device

o In closed position the:ramp:is-locked by 3ewedges:on .
. each side and 2 hooks on the upper: side. The .wedges are
operated by one hydraulie cylinder 711} on each side

and eaeh hook by one hydraulic cyliuder: (10). = .

:}P’-"i"- Lo

The hooks on thé.upper side are first pressing fhé'ramp
into the rubber sealing frame and then the ramp is:locked
by the wedges. : :

The'rubbgp packing is fixed with bolts.

' The pressure reducing valves (32) (33) are reducing the
Pressure on the cleats, and the valves (28) and (28) .
are contrelling the operating sequence of hooks and z
wedges. ' e

-For operation of the ramp, a hand-operated electric:..
valve (173:is used which guides an operating valve:-(21)
and a relief and by-pass valve (16). The operation: - -
itself of the ramp is carried out by two hydraulic
c¢ylinders (5) with spherical bearings. Two ice-breaking
cylinders (8) assist the opening: process. When the .:
locking device-of the ramp has been released the. ice-
-breaking cylinders (8) are put under pressure to puch
the ramp outwardly. The ramp continues lowering by ---
sole weight until it rests upon the quay. The control
lever remains in lowering position all through the -
loading process in order to adjust the ramp inclining
according to the actual depth of the quay. The lowering
speed is adjustable by throttle non-return valves (40)
at the cylinders (5). The throttles are to tune on
parallel lowering of both sides. For closing the
cylinder (5) is put under pressure and the ram will
close, Speed is adjusted by throttle valve (41).. When
the ramp is fully closed it is locked with hooks and

- wedges,

For the operation of the hydraulic eylinders for the
hooks and the wedges a manual operating valve (24) is
used. The speed is adjusted by the throttle valve (41).
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The relief and by-pass valve (18) is reducing the
pressure if the ramp is not correctly operated and cne
forgets to set the operating valve on "floating position
when the ramp rests upon the quay.

§) Control
Opening of the ramp
1) Start one of the pumps.
2} Close the ramp. The control leyer will be in UPP
position. (The pressure on the wedges is reduced.):
3) Open up the cleats. The control lever will be in -
position UPPNA until red lamp indicates UBPPEN.
4} Lower the ramp. The control lever will be in posi-
tion NER until the ramp is resting on the quay.
The lever should remain on NER ("floating position™)
until the ramp will be closed.
5} Switch off the pump.
Closing of the ramp
1) Start one of the pumps. ‘
2) Check that red lamp indicates UPPEN for the cleats,
' If not, cpen up the cleats. -
3) Close the ramp. The control lever in position UPP
until green lamp indicates UPPE.
%) Close the cleats. The control lever will be in posi-
tion LASA until green lamp indicates LAST. -
§) Switch off the pump.
IT. BOW VISQOR *
1) Construction
The visor has a weight of abt 54,5 tons and forms the
W.T. fromt closure of the ship. The bow visor is pivoted
at the upper deck. It opens in upward direction.
2) HMaintenance
Under circumstances when temperature reaches 0° € or
below check that the limit switches and other equipment
on weather deck are not getting covered with ice. See
also item I pos. 2).
:—f-«i:‘ T -~ b - e T T '.'_*-:'_\_".,._.. Ares e ‘_ e ik X o ‘ -
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3) Locking device (25)

In closed position the visor is locked by two locking
pins which are operated by one hydraulic cylinder (12)
each. As a reserve the visor can alsc be locked by two
manually operated locking devices. There is also one
hydraulic operated "atlantic locking device" (12).

In open position the bow visor is locked by 2 locking
pins which are hydraulic operated with one hydraulic
cylinder (12) each.

In closed position the rubber packing is compressed by
the scle weight of the bow :-isor. The rubber packing is
fixed with bolts. :

L) Operation

For the operation of the bow visor a hand-operated
electrical valve (pos 17) is used which is guiding an
operating valve (1%). An electrical blocking is built in
to prevent faulty operation between bow visor and bo
ramp, s

The very operation of the visor is performed by two
hydraulic cylinder (2) with spherical bearings. Two ice-
breaking cylinders (8) assist the opening process when
the visor starts opening. When the locking devices of

the bow visor are released the ice-breaking- and operatin
cylinders are put under pressure and the visor will open.
When the visor is fully opened it will be locked.

When lowering the bow visor the top of the cylinder will
be put under pressurei: In the bottom of the cylinder a
valve (18) is fitted .which is controlling the lowering
when a pressure arises” in. the eylinder which is higher
. than the adjusting pressurs of the valve. The lowering
: speed is adjustable by throttle non-return vilves (3%)
and they should also bo so adjusted that the cylinders
get the same timing.

5) Control -

Opening of the bow visor

1) Start both of the pumps.

2) Open the atlantic locking device and the cleats.
Put the control levers (one by one) in position
UPPNA until red lamp indicates UPPEN.

- If the manual locking device has been used.this has

to be opened.




Thls documant must not be copisd withoul eur wrlltan psrmisnion, and tha contents theraol musl dot be imparled fa a third parly hor be used for any unaulhorized purponn. Contravention will e prosscutad,

\wnmmnlr=;?= 1

8:19

I1TI.

1)

3) Check that the lamp for the locking devices indicates
OPPEN. If not, open up the locking devices which are
locked.

k) Open the bow visor. The control lever wili\be in.
position UPP until green lamp indicates UPPE.

5) Close the locking device. The control levér will be
in position LASA until green lamp indicates LAST.

6) Lower the bow visor and let it rest on the locking
device in order to release the hydraulic pressure
"in the operating cylinder. P

A g

7) - Switch off the pumps.

Closing of the bow visor

(Check that the bow ramp is closed and locked. )

1) Start the pumps.

2) Check that red lamp indicates UPPEN for cleats and
the atlantic locking device. If not, open up the-

cleats and the atlantic locking device.

3) Open up the bow visor. (The load on the locking
device is released.)

4) Open up the locking device. Put the control lever on
OPPNA until red lamp indicates UPPEN.

§) Close the bow visor. The control 1evef wili be in
position NER until green lamp indicates NERE.

6) Lock the cleats. The control lever will'be-in posi-
tion LASA until green lamp indicates LAST.

7) If the atlantic locking device is going to be used
this should also be locked. :

8) Switch off the pumps.

BOW RAMP

Construction

Dimensions: L = 8225 mm
B = 5500 mm between the tracks

Weight: s abt 12,1 tons
The fore-end part of the ramp is provided with 8 sloping

flaps, which automaticly extend when the ramp is
opening. Each sloping flap is working independently
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4)

5)

6)

from the others in order to compensate for the heeling
of the ship (2 degrees max.)

The ramp is pivoted to the Shlp with 4 hinges. The two
outer hinges are provided with spherical bearings and
the two inner with bronze: bushes. The axles are of
stainless steel. :

The ramp is equipped with fastenings for preventer
stays.

Haintenance

See item I..pos:€2).

Load capacity

See item I. pos. 4). | -

Locking device

The side cleats consists of 2 hydraullc operated 1ocklng
pins on each side of the ramp in contrast to the stern
ramp which has hydraulic operated wedges. See also the
stern ramp (item I).

Operation

On the bow ramp an electrical blocking is built in
which is preventing fiulty operation between bow visor
and bow ramp. The bow ramp has no ice-breaking cylinders -
similar to the stern ramp. In other respects see the
stern ramp (item I). .

Note: The bow ramp must not be operated until the bow
visor 1g-fully opened and in locked position.

Control -~

See item I pos. 6).

Iv. HANGING DECK

1)

I;.r .
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Construction

The hanging decks are constructed for the transport of
passenger cars. They are laid out as installation of
raisable car decks. The area of decks consiste of all
together 8 sections, L = 6 x 20 m + 2 x 18,4 m. The
sections at port are B = 5,5 m - those at star board

B = 8,5 m, At star board slde the lowered decks rest
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SUPPLEMENT No. 204
Handgeschriebene Festigkeitsberechnungen fiir die Bugvisier-Vesschliisse
der VIKING SALLY - ESTONIA

Hand-written strenght calculations for the VIKING SALLY -
ESTONIA's bow visor locks
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SUPPLEMENT No. 205

Extracts from Bureau Veritas Rules and Regulations for the
construction and classification of Steel Vessels 1977.

Paris.



Bureau Veritas

International Register
for the classification
of ships and aircrafts

Rules and Regulations

FOR THE CONSTRUCTION AND CLASSIFICATION OF

Steel Vessels

-~

1977

31, rus Honri-Rochefort - Paris 17+

Adr, Post. 31, ruo Henri-Bochefornt
75821 PARIS CEDEX 17

Tel. {1) 766,561.06
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Section 6-6 | SUBDIVISION

Symbols

L. &, w dolinod in 8-12.11,
E: spacing, in metros, of bulkhsad stiffenes,

other symbols used in this section aro dalfned In the text.

é-61 Genoral

1 - Application

11 - Requirements in this section provide scantlings and
arrangement of watertight transverse bulkheads and bulkhoads
of ballagt compartments, fuel oif bunkets, holds imended to
carry quids and shaft tunnol,

1z - On Owner's roquost, the Head Office will examing
the watenight subdivision of ;

= torgo ships, when Intended for the mark () or @

| Fat)

- passenger ships, wheh intended for the mark .
. Ve

Whian assigning theso marks, the requirements-of 1-25.3 aro
1o bo complied with,

2 - Testing

2% - Hydreulic tosts for bulkheads are to bo canied out
in sccordance with poction 3-7,

s-62 Watertipht transvorso bulkheads

1 - Disposition of watartight bulkheads

11 - Watertight transverse bulkheads are 10 be fitted as
follows ¢

= a collision bulkhead focoted as stated in 12,

~ ab alter pesk bulkhoad in way of the sterntubo swlfing
box, at & suitable distance from the sternposy,

- 6 bulkhesd at sach cnd of the machinery spaco.

Whete special subdivision marks are not requestoed, it is
recommended to provide a total numbor of waterlight bulk-
heads not lcss than that given in the table horeafter, this
number including the four preceding bulkheads that sre
mondatory, Bulkhesds are so fitted as to form, as far 85
possible, weteright companments of uniform longih or with
length decreasing slightly towards tha ends.

w»

188
L Number L Numbor
less than of Ixilkhands lesn than of llkhoxds
87 4 144 7
102 B 1656 L
123 & 186 9

12 « The colliston bulkhead is to be provided #1 o dislance
de, th melres, aft of the fore perpendicular such es:

- passenger ships: 0,05« d.€ 0,06L4 3

- other ships:
L < 80m 0,051, & d.< 0,05L 4. 2,7
L> 90m 0,05Ly < de 0,08L

where Ly = | without bolng taken greater than 200,

In the last condition, if a bulbous bow is fitled, the pravious
limit valuez may bo allored as fellows:

005L, ~dg des O 0BL- d
where d is the smaller of the values:

0,016L,
0,500b

b baing the distance, in metres, ‘defined in the following
sketch:

————

b
Fre.

Steps or recesses may be permitied provided that the
bulkhesd chifted paris comply with the preceding limit values.

13 - Sudject to Hoad Office’s epproval, tho colligton
bulkhead may bo provided at o distance, aft of the fore
porpendicular, greater than the ono defined In 12, on the
condition thet {looding calculations of the Tore posk show that
the buoyancy s not ahered.

14 - The collislon bulkhead Is 1o extend, in sl cases, to
the frecboard deck, In ships fittad with e long forecostle, the
Head Qilice may rogquire & woathartight oxtension -of this
bulkhoad 10 the forecastle deck; this exiension may be
shifted from tho romalnder of the bulkhoad, on the ¢ondition
thet the deck pan forming the slep be alse weathortight.
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$eantlings of main stiffenor end support repanition ste
1o bo dotorminod In order that the platform deficction does
not excesd Gnun/m.

56 - Scantlings of flexible supports and suspensions are

to be determined taking account of a safety factor not belng
taken less than b,

Rigid supports end locking devices are 1o be studied
using direct calcutations, Ih such a case, tho moxlmum
aliowable stresses sro:
~ bending alress o & 85N/mm?
v £ A2 Nfmm?2

Vo ¥ 3 € 112 N/mm?

- ghear stress
- combined stress

11-44 Actoss

1 - Side openings and doors

11 - Whete an opoening is cut In slda shel above freeboard
deck for Titing & door, scclion compensstions ere {o be
provided above and below the opening.

Angles tave 1o be rounded off.

12 +« Compensed pistes are 10 extenl sl jeast over two
fismes both sldes of opening.

In detormination of added section, horizonta! edge reln.
forconient of opening may be Included, provided they extent
at loast over the length required for compensed plaics,

13 ~ The distence from uppor edge of opening 10 strength
deck hos to bs such then thickness of compensed plato

does not exceed twica the normal thickness of shell plating
in this arep,

The distance of lower edge to frocboard deck has to be
fixed in sarecmont with nationsl attherities.

In somo cases, 1t may be tojerated for 8 side door sl 1o
be under load watetline, provided tho ship's saloty is not
to decreaso in any way, Panlcularly. waterlightness is to bo
perfoct and permanent. A drain system with oastly accossible
velve is 10 bo fitled at botlom of compantment sxionding
belween door and door slll,

14 - Reinforced frames sre to be fitted both sides of
oponings. Thelr seantiings are to ho datermined as for neigh-
bourlng frames, but replacing in formulae spacing E by
06(E+ b} where b Is, In m, the breadih of opening.

Thess fremes are not roquirad if helght of opening is
near from tweendeck height and door stiffeness are verlical
156 - Tho closing of doors 13 10 be watertight.

The thickness of plating 13 not te be less than for sdjacent
sido shel),

11-a4

Thg seclion modulus of stiffeners Is 1o be atleast equai to:

S - 2t

we 7,7ThELR

where h is the value ¢alculated In 11-42.21 for sido plating
sbovo frochoard deck.

16 - it Is rocommended 1o protoct side doors agalnst
shocks which cen result of cargo mistowage (for instanco
by uso of & net or cablog). To be efficient. protccion devices
are 10 bo 8t some distance of the door.

2 « Bow and storn doors

21 - When the ship is oquipped with & bow door, to
allow setess 1o parsgo, the coollision bulkhead must havs
8 romovable pail, This desipn is acceptable only abova
freoboard dock end only If the removablo part has a water.
tightnoss and & strenpth oquivalent 1o these of fixed sule
bulkhaead,

A movable access ramp may be used Tor this purpose.

22 - Scantlings of plating ard stilonors of & bow door
are to be equivelent 10 those of sdiacent shell siructurc.

23 - Thickness of 2 sterp door plating Is not 1o bo less
than: '

e=4,766/h
Section modulus of stiffenors is not 10 be less then:
wr 7, IhEL?

whera velue of h is cslculated in $1-42.25.

“ 24 - H stern door ls used &5 sccess ramp Tor vehlcos,
it has slse to be checked that scantlings of plating and
siiffonors comply with rules of 1143,

3 - Securing of doors

& - Doors and screcn-doors have 10 be fhmly secured
by vse of ¢leats conveniently spaced or other simllar devices.

Panicularly, #t has 1o be provided ono of theso devices
st each corner of opsning.

Structure rolnforcements have to bo reafizod on door and
adjecent shell plating 1o sUtached polnts of cloaws, hinges,
Jecks, etc. '

32 « i door opens 1o Inslde of ship, securing devices
bave to bo scantled In woy {0 resist at a foad helght, in
molrgs, oqual to value celculated In 11-42.2.

a¥




SUPPLEMENT No. 206

Bureau Veritas Note Documentaire BM2.

Paris 5.4.1976.



FrA SRS pad -

Bus-eau Veritas
Marine Division

to Mr Bans Olsson, BV Golhenburg

et B TR P T b 7]

from P. Frey

M/V ESTONIA 35 P 387

Dear Mr Olsson,

1 have your fax 3331 HO of today.

FAX MESSAGE

L2 AS7use 93 18 .05

H% MUKN Fg:

174

fz. 85949327

Paris La Défense, 25 September 1995

Bl172

§§EIVED 995 -09- 9

SEEN C}Z&Q
ACTION HOV
ccC Hovesd bomn
FILE

1 enclose the Note documentaire BM2 dated 5 April 1976 Mr B.
Stenstrdém requested. 1 cannot find any English version of it.

I translate it gquickly hereafter:

"pDirect calculation of fore peak shel) of Jarge ships

l.ocal loade

€1 {moulded) depth at upper deckX in way of fore peak
p s the load in t/m2 derived from formulas for deck

longitudinals of tankers.

One obtalns:

p_
with h=...
then p=

... With 100<I.<300

For such a calculation, the stress obtained according to the
criterion defined in 5-72.1) 3s not to exceed 17.3 (kg/mm2)."

With best regards.

P.

Frey

encl. Note documentaire ND BM2 dated 5 Avril 1976 (1p.)
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ADMINTSTRATTON BUREAU VERITAS ' ' 1e 5 Avril 1976

.N.D. BH;? . :

NOTE DOCUMENTATRE

- - A et . et

CALCUL DIRECT DES MURATLLES DU FEAX AVANT DES GRANDS NAVIRES :

" CEARGES LOCALES

. creux au pont supéricur su droit du peak

p est la charge en 1/m2 déduite des formules de Ijsaes de poni
supérieur dc pétroliers.

) } On obtienl ¢
20 8
y = 4’? x 0, 7x h
) ©. evec hr 1,1 {100 - 0,5) {voir 8-25-32)
dloh . p= A sk - 0y5)
e 66 T

avec 1004 1. & 300..

Pour wn tc) calew), a contrainte obtenue par le erilére
aéfini en 572,11 ne devra pas flrc supéricure & 17,3.
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Extrakt von Germanischer Lloyd Vorschriften fiir Klassifikation und
Bau von stdhlemen Seeschiffen. Ausgabe 1978. Band 1.

Hamburg.

Extracts from Germanischer Lloyd Regulations for the classification
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a) Plat tendicke:
t = VK{o,lL+5)ala [mm]

Fiir L braucht kein griBerer Wert als
Zoo m eingesetzt zu werden.

a = Spantabstand (quer oder lings) auf
0,2 L vom V.L.

a = Normalspantabstand {quer oder l&ngs)
gemi Abschnitt 9, A. L.l (maximal
700 mm)

Dariiber hinaus muB bei Schiffen, deren Geschwin-
digkeiten die Werte der folgenden Tabelle, Spalte 2
liberschreitet, die Plattendicke je Knoten Mehrge-
schwindigkeit um 0,50 mm verstirkt werden,

Dieser Zuschlag wegen erhdhter Geschwindigkeit
soll mindestens §mm betragen, braucht jedoch
nicht gréfer als 2 mm zu sein.

Linge Gz?c:(t;ltn—  Interkostale
L 8 x Langsbénder
v¥)
m kn
1 2 3
4o- 60 io HP l4ox 7
6l- 80 11 HP l6ox 8
31-loco 12 HP 18 x 9
lal-130 13 HP Zao x lo
131-t60 14 HP 220 x i1
161-180 15 HP 240 x 11
iiber 180 16 HP 260 x 12

*) v = die bei dem groften Tiefgang in glattem
Wasser erwartete grofite Schiffsgeschwindig-
keit in Knoten.

b)  Aussteifungen: Bei Querspantenbauweise
sind der Flachkiel und die Bodenbeplattung
durch zwischen den Seitentrigern anzuord-
nende interkostale L&ngsbinder nach Spalte 3
der Tabelle auszusteifen. Die L&ngsbander
sind so weit wie méglich nach vorn zu fiihren.
Ausschnitte sind auf Durchschweiliischer und
den fir Durchlauféffnungen erforderlichen
Querschnitt zu beschranken.

4.3 Bei Lingsspanten- bzw. Lidngstrigerbauweise
sind die L#ngsspanten so weit wie mdglich nach
vorne zu fihren,

Fiir die Bemessung von L#ngsspanten darf keine
kleinere ununterstijtzte Lénge als 1,8 m eingesetzt
werden.

4.4 Purch Anordnung von interkostalen Steifen
sollen méglichst quadratische Plattenfelder ange-
strebt werden.

F. Verstiarkungen an Hintersteven, Wellenbocken
und Schlingerkielen :

1. Die AuBenhautplatten, die am Hintersteven
oder an den Wellenbdcken angebracht werden,
miissen verstirkt werden. Die Platten, die warm
verformt werden, sind so dick zu wahlen, dafi sie
nach der Bearbeitung mindestens die Mittschiffs-
dicke der Seitenplatten haben.’ -

2. Im Bereich von WellenbScken und Wellenhosen
muf die Auflenhaut die fir o,4 L mittschiffs vorge-
schriebene Dicke, im Bereich dér Arme eine ver-
stirkte Platte von |,5facher Mittschiffsdicke er-
halten.

3. Am Hintersteven sollen im Bereich der Einfih-
rung der Krifte aus dem Rudersteven die Auflen-
hautplatten die Dicke der mit ihnen zu verbinden-
den Platten des Ruderstevens, mindestens jedoch
die 1,25fache Mlttschiffsdlcke der Seitenplatten
erhaiten. ’

4. Bel Propellerdrehzahlen ither ca. 3o0 Upm ist
besonders bel flachen B&den iiber und vor den

~ Propellern durch Anordnung interkostaler Schlingen

die GroRe der Plattenfelder zu verringern {siehe
auch Abschnitt 8, A. 1.2.4 d).

5. Schlingerkiele sind so an der AuBenhaut zu
befestigen, daf z. B. bei Bodenberlihrung die
Aullenhaut nicht beschidigt werden kann. Die
Schlingerkiele sollen daher an flach auf die AuBen-
haut aufgesetzten Flachstdhlen befestigt werden,
welche rundherumn wasserdicht mit der AuBenhaut
zu verschweiflen sind.

G. Offnungen in der Auenhaut

1. Allgemeines

1.1 Wenn in der AuBenhaut Offnungen fiir Fenster,
Klisen, Ausgiisse, Seeventile usw. eingeschnitten
werden, miissen sie in den Ecken gut abgerundet
und, wenn sie bei Schiffen bis L = 70 m gréBer als
500 mm, bei Schiffen {iber L =70 m groBer als
700 mm sind, durch einen Rabmen, eine verstirkte
Platte oder eine Dopplung umifafit werden.

1.2 Qberhalb von Qffnungen im Scheergang, die
innerhalb von ot L mittschiffs liegen, ist im
aligemeinen eine durchlaufende verstiarkte Platte
anzuordnen, durch die der fortfallende Plattenquer-
schnitt ersetzt wird, Beziglich AuBenhautpforten
oder dhnliche grofle Offnungen siehe 2.2. Besondere
Verstirkungen sind im Bereich von Offnungen im
Scheergang an den Enden von Aufbauten erforder-
lich,

1.3 Bei den Ankerkliisen im Bug ist dle AuBenhaut
zu verstarken.

1.4 Unter jedem Peilrohr ist die Bodenbeplattung
mit einer verstérkten Platte oder Dopplung zu
versehen.

2. AuBenhautpforten

2.1 AuBenhautpforten solien im allgemeinen nicht
unter die Tiefladelinie reichen. Bei Fahrgasischif-
fen muf die Unterkante von AuBenhautpforten iiber
der Tiefladelinie liegen. Bei Eisverstirkung s:ehe
Abschnitt 15,

2.2 Die AuBenhaut muB an Pforten die Ecken
umfassende verstdrkte Platten erhalten, die sich

‘mindestens um ‘je 1,5 Spantabstdnde iiber die
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Pforten hinaus erstrecken. Die Konstruktion grofe-
rer Plorten (z. B. fiir Fahrzeuge) muf besonders
behandelt werden,

2.3 Die Plattendicke der Pforten ist nach C. 3.1 .

zu bestimmen,

Die Versteifungen sind nach dem Druck p. gemdR
Abschnitt 4, B. 2. zu bestimmen, wobel folgende
zuldssige Spannungswerte zugrunde zu legen sind:

Biegespannung: o, = 120/k  [N/mm?]

Schubspannung: 1t = 7o/k [N/mm?}

Vergleichsspannung:
o,=Vo2+ 317 = Jao/k [N/mm?)

2.4 Die Festigkeit der Pforten soll jedoch nicht

geringer als die der umgebenden Schiffsverbande
sein.

3. Rohranschliisse an der AuBenhaut

Die Befestigung von Speigattrohren und Armaturen
an der Auflenhaut soll mittels Schweififlanschen
erfolgen. Statt der Schweififlansche kénnen sachge-
m&k in die AuBenhaut eingeschweiBte kurze, dick-
wandige Rohrflanschstutzen vorgesehen werden.
Die Ausfiihrung der Anschlisse ist zur Genehmi-
gung einzureichen, siehe auch Abschnitt 21, E.

H. Bugpforten

1. Allgemeines

1.1 Bugpforten sind oberhalb des Freiborddecks
anzuordnen.

1.2 Werden Bugpforten des Visier-Typs oder ge-
teilte Pforten angeordnet, ist eine wetterdichte
innere Pforte vorzusehen. Eine Fahrzeugrampe
kann fur diesen Zweck dienen. Falls die Bugpforte
zu einem langen Aufbau fithrt, muf die innere
Pforte Teil des Kollisionsschottes sein {(siehe hierzu
auch Abschnitt 11, A. 2.1.6).

1.3 Bugpforten sind so anzuordnen, daB unter
Bericksichtigung der Betriebsbedingungen ausrei-
chende Dichtigkeit gewshrleistet und ein ausrei-
chender Schutz der inneren Pforten gegeben ist.
Bugpforten, die zu Riumen in Aufbauten fiihren,
miissen wetterdichte Verschliisse erhalten.

L& Innere Tiiren miissen Vorreiber erhalten und
wetterdicht sein.

1.5 Bugpforten sind fiir ZuBere und innere Driicke
wie unter 2, angegeben zu bemessen.

2. Entwurfsdriicke

2.1 Der auBere Entwurfsdruck fiir den Bugbereich
oberhalb der TWL (TWL = Tiefladelinia) ist nach
folgender Formel zu berechnen;

P [kN/m2]

se = {(,l +0,75- tg )‘VRZ

Vg = Relativgeschwindigkeit zwischen Schiff und
Welle in [kn]

VR = O v:sind + 0,6 v, mit Lmax = 25o0m

v = Schiffsgeschwindigkeit in [kn] (siehe hier-

zu auch E. 4.2)

@ = Seitlicher Ausfall der Oberfliche der Bug-

pforte gegeniiber der Mittschiffsebene auf
Mitte Pforte gemiR Abb, 6.2,

& = Winkel zwischen der Mittschiffsebene und
der horizontalen Tangente an die Oberfli-
che der Bugpiorte auf Mitte Pforte geman
Abb, 6.2,

A=A

Y
|

Draufsicht

Abb, 6.2

2.2 Der &HuBere Entwurfsdruck Pge darf nicht
kleiner sein als der Druck Ps nach Abschnitt 4, B. 2.

2.3 Der innere Entwurfsdruck ist nach folgender
Formel zu berechnen:

pp =lo-h (kN/mZ]

h = Abstand vom Belastungszentrum des be-
trachteten Bauteils bis zum dariberliegen-
den Deck in [m]

hmin = 2,5 m.,

3. Konstruktion, Abmessungen

3.1 Die Festigkeit der Bugpforten darf nicht ge-
ringer als die der umgebenden Schiffsverbinde sein.

3.2 Bugpforten miissen so gebaut sein, daB hori-
zontale oder vertikale Verschiebungen der Pforte
im geschlossenen Zustand verhindert werden. Die
Verbindungen zwischen den Hubarmen und der
Pforte miissen von ausceichender Festigkeit sein.
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4. Beplattung

4.1 Die Dicke der Beplattung von Bugpforten darf
nicht kleiner sein als:

t = L26-a*n vp [mm]
n = (i —-23—1_). = Korrekturfaktor fiir gewdoibte
- Platten, wobei r = Biegeradius
n_. = 0,75
min

gemaR 2.1 bis 2.34 der jeweils gréfere
\‘?ert ist zu nehmen

4.2 In keinem Falle darf die Plattendicke geringer
als die Enddicke der Aulenhaut gemdl C. 3 sein.

4.3 Werden innere Pforten als Fahrzeugrampen
benutzt, darf die Beplattung nicht geringer sein als
sich fir Wagendecks nach Abschnitt 7, B. 3 ergibt.

3. Versteifungen
5.1 Die Abmessungen von Steifen sind nach fol-
genden Formeln zu bestimmen:
ay  Widerstandsmoment:
M- lo3

G

p

(W=o0,6-p-a-12 [em3])

W= [cm?]

b)  Stegquerschnitt:
f= Q:lo

T

P
(f=o,05-pra-1i [cmi)

[cm?)

M = groRtes Biegemoment in [kN - m]
Q = groBte Querkraft in [kN]
o, = léofk [N/mm?]

P
LA Yoofk [N/mmZ]
p = 0,75 Py (pse siehe 2.1)) der jeweils
p = 1,0 pg  {p, siche 2.2) » groRere Wert
P = lo- 1::‘i (p siehe 2.3) | ist zu nehmen

Die in runden Klammern angegebenen Formeln £iir
W und f dienen nur zur Vordimensionierung.

5.2 Die Versteifungen von Tiiren, die auch als
Fahrzeugrampe dienen, miissen auch den Vorschrif-
ten des Abschnittes 7, B. 3.2 entsprechen.

6. Trager

6.1 Trager und Stringer, die Stelfen unterstiitzen,
sind wie folgi zu bemessen:

a}  Entwurfsdruck:

P = ,‘13’2 . Pse . der jeweils groBere
P = 19°Ps o> wertist zu nehmen
p = J.,o'pi J T

b) Zuldssige Spannungen:
Normalspannung: ¢ < 120/k {N/mm?]
1< 8ofk [N/mm?]
Vergleichsspannung:
o, = YoZ + 31¥< 150/k [N/mm?]

Schubspannung:

7- VerschluB- und Sicherungseinrichtungen der
Pforten

7.1 Allgemeines

Bugpforten miissen ausreichende VerschluB- und Si-
cherungseinrichtungen erhalten.

7.2 Anordnung

7.2.1 VerschluBeinrichtungen miissen einfach zu
bedienen und leicht zugdnglich sein,

7.2.2 Pforten mit einer lichten Offnungsfléche
von 12m? und dariber missen mit Verschiufein-
richtungen versehen werden, die von einer geeigne-
ten Stelle aus fernbedient werden kdnnen. Anzeige-
vorrichtungen miissen iiir jede einzeine VerschluB-
vorrichtung anzeigen, ob sie geschlossen oder offen
ist. .

7.2.3 Das Bedienungspult darf nicht fir Unbefugte
zuginglich sein. Auf einer Anzeigetafel am Bedie-
nungspult muf} der Hinweis stehen, dat vor Verlas-
sen des Hafens alle Verschlufeinrichtungen ge-
schlossen werden missen.

7.2.4 Werden krafi-hydraulisch Dbetitigte Ver-
schliisse vorgesehen, muf fir den Fall des Versa-
gens des Antriebssystems die Verschiuflvorrichtung
auch manueli bedienbar sein.

7.3 Entwurfskrifte

7.3.1 Die Verschluf- und Sicherungseinrichtungen
sowie die unterstitzenden Bauteile sind nach dem
jeweils gréReren Wert der nach folgenden Formeln
errechneten Entwurfskréfte zu bemessen:

a) AuBere Krifte:

Ko=05p A kNI
b) Innere Kriafte:

Ki=p; <A+ K (kNI

Fliche der Piorte in [m?]
gesamte Dichtungskraft in [kN] bei wasser-
P dichter Abdichtung.

A
K

m 1

Die Dichtungskraft/Linge ist anzugeben. Norma-
lerweise ist kein kleinerer Wert als 5 N/mm e1nzu-
setzen.

Pse siehe 2.1
P siehe 2.3

7.3.2 Fiir Bugpforten vom Visiertyp, die nach chen
dffnen, sind die horizontalen und vertikalen Krafte,
die an den Verschluf- und Aufhingevorrichtungen

_angreifen; nach folgenden Formeln zu bestimmen

{siehe hierzu auch Abb. 6.3)%" .~
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a) Krifte in Langsrichtung an der Pfortenbasis
: nach vorne wirkend: °

Z

gGc+P__-a-P_-b
= ' [KN]

R

xf ~
nach hinten wirkend; (falls Pxi ra>grG- o)

8°Grc-Pva

xa ° p [kN]
Masse der Bugpforte in [t]
vertikaler Abstand in [m] vom Drehpunkt
der Bugpforte zum Schwerpunkt der verti-
kalen projizierten Fliche der Bugpforte.
horizontaler Abstand in [m} vom Drehpunkt
der Bugpforte zum Schwerpunkt der hori-
zontalen projizierten Fliche der Bugpforte.
¢ = horizontaler Abstand in [m] vom Drehpunkt
der Bugpforte bis zum Massenschwerpunkt
der Bugpiorte,
d = vertikaler Abstand in [m] vom Drehpunkt
* der Bugpforte bis Unterkante Bugpforte
(unterste VerschluBvorrichtung).

IR

o
n

g = Erdbeschieunigung = 9,81 [m/s?]

Pro= Pe A, [kN}

B,o= p.- Ay, [kN}

Pi= P A, [kN]

Pe = ©0,5° Pse s Pee siehe 2.]

p; = siehe2.3

Av = vertikale (auf die Spantebene) projizierte
Fliche der Bugpforte in [m2]}

Ah = horizontaie projizierte Fliche der Bug-

pforte in {m?2]

R YL VNN UL NN 5
R WAL A VN
‘-\\\ AN XY N
AN D AN

G NMANR Y

Ay N
y . Ry
- | Rz Mls.
| Frontansicht
M.S.

Abb. 6.3

Ps
A

b) Kréfte in vertikaler Richtung

R,y =PF,-8"G [kN]
Rzz=10°v-g-G kNI
V = von der Bugpforte umschriebenes Volumen

in[m2]

Der jeweils gréRere Wert ist zu nehmen

c) Kraft in Querrichtung

R = A kN

y* P Ay kNI
siehe Abschnitt 4, B, 2.

y * ;[)rozj]izierte Seitenfldche der Bugpforte in
m

7.3.3 Werden mehrere VerschluR~ bzw. Unter-
stlitzungsvorrichtungen vorgesehen, so sind die Ge-
samtkrdfte in horizontaler und vertikaler Richtung
gleichmiBig auf die einzelnen Vorrichtungen zu
verteilen.

7.4 Zulssige Spannungen

Normalspannung: . o = 120/k [N/mm2]
Schubspannung: o= B8ofk [N/mm?Z]
Vergleichsspannung:

o, = Va2 4+ 312 < 150/k  [N/mm?]

Zugspannung im Gewinde der Bolzen:
o, < lo5/k  [N/mm?]

7.5 Dichtungen

7.5.1 Das Dichtungsmaterial soll mdglichst weich
sein. Die Auflagerkrifte diirfen nur von der Stahl-
konstruktion Ubertragen werden.,

7.5.2 Bei der Bemessung der Halterungen der
Dichtungen (Flachst#hle) ist die wihrend des Be-
triebes auftretende Abnutzung mit zu beriicksichti-
gen.

J. Schanzkleid

1. Die Dicke des Schanzkleides darf nicht kleiner
sein als:

t = (0,75 - L/1ooo) vVE [mm] fiirL < loom
t=0,65 VL [mm] firL > loom

Fiir L braucht kein groferer Wert als 2oom
eingesetzt zu werden. Das Schanzkleid, das im
Vorschiffsbereich besonders dem Seeschlag von
vorn ausgesetzt ist, soll die Dicke der Backseiten-
beplattung gemdR Abschnitt 16, B. 1. erhalten.

Das Schanzkleid von Aufbauten tiber dem Freibord-
deck darf hinter o,25L vom Vorsteven o,5 mm
dinner sein.

2. Die Héhe des Schanzkleides oder Schutzgeldn-
ders darf nicht weniger als 1,0 m betragen.
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HULL CONSTRUCTION

3514 Door openings in the side shell are to have well
rounded corners, and zdequate compensation is to be ar-
ranged {sec I} 514).

3515 The lower edge of door openings is not to be
below a line drawn parallel to the freeboard deck at side
which has, as its lowast point, tha upper edge of the upper-
most load line, unless otherwise permitted by the Natiopal
Authority concerned.

BOW AND STEEN DOORS
Definitions
3516

S = span of stiffeners, in metres,

s = spacing of stiffeners, ia mm,

h = head, in metres, from mid-span of stiffener to
top of doer, but is not to be taken less than
m,

a = vertical distance, in metres, from the bow
visor pivot to the centroid of the vertical
projected area of bow visor,

b = horizontal distance, in metres, from the
bow visor pivot to the centroid of the hori-
zontal projected area of the bow visor,

¢ == horizental distance, in metres, from bow visor
pivot to centre of gravity of bow visor,

d = vertical distance, in metres, from bow visor
pivot to lowest closing device or cleat,

W = weight of bow visor, in tounes,

A, = the area, in m?® of the vertical projection
of the bow visor (see Fig. D 35.1),
A, = the arex, in m?, of the herizontal projection of
the bow visor (see Fig. D 35.1),
V = the volume, in m?, of the bow visor,
R, = total herizontal force, in kN (tonne-f),
R; = total vertical foree, in kN {tonne-f),

+ = shear stress, in N/mm” (kaf ¢,
¢ = bending stress, in N:mm® {kgf/cm?),
¥ == combined stress, in X 'mm? (kzfiem?),

- Vo3P

Scantlings _
3517 In general, the strength of bow and stern doors
is to be equivalent to the surrounding structure,

Plating is not to be jess than the mintmnm shell plating
end thickness.

4131
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3518 The scantlings of stiffeners of stern doors, wrere
not used for vehicle ramps, are not to be less than:—

I &sh
“=____om
y 884
Stiffeners are to be adequately supported by an efficient
arrangement of webs and stringers.

3519 Bow doors of the visor or hinged opening type
are to be adequately stiffened, and mesns provided to
prevent lateral or vertical movement of the doors when
cloged.

In visor type doors care i3 to be taken to ensuce that
adequate strength is provided in the connecticns of :he
lifting arms to the door structure.

Additional Inner Bow Daor

3520 'Where bow doors are fitted, an inner door will
also normally be required. The vehicle ramp may be used
for this purpose.

Vohicle Ramps

3521 Where doors alsc serve ss vehicle ramps, the
scantlings are not to be less than would be reqmired by
5504 and 3505.

D 3514 - D 3521



Chapter D

Closing and Securing of Doors

3522 All how, stern and side shell doors aze to be fitted
with adequate means of closing and securing, commensurate
with the strength of the snrrounding atructare.

3523 For doors of the visar type (i.e. upward hinging)
the horizontal and vertical forcea acting on the cleats are
to be caleulated zs follows:—

{a) Total horizontal force
_ 981 We + P,a—Pgb

Ry A 2 kN
(Hx = m_igéi.:_@ tonne-f)

where P, = 29,4 A, kX ({3 A, tonne-f)
{see Fig. D35.1)

P, = 58,3 Ap kN (6Aj tonne-f)

(b} Total vertical force
R, = P, — 9,81 W k¥ or 10,05V kN whichever
is the greater,
(Ry = P; — W tonne-f or 1,023V
whichever is the greater.)

The cleats and surrounding structure are to be designed
to withstand these forces, using the following permissible
stressesi~—

Shear stress + = 33,4 Nfmm? (350 kaflcm?),
Bending stress ¢ = 122,6 N/mm?® {125) kgfcm?),

Combined stress g, = 147,1 N/mm?* (1500 kgffem?).

Where more than one cleat is fitted on each side, the
total vertical and horizontal forces are, for the purpose of
calculation, to be distributed equally between the cleats.
However, ¢ may still be measured to the lowest closing
device or ¢leat when calculating R,.

tonne-f,

3524 Bow and outer doors ars to be so fitted a3 to
permit tightness consistent with operational conditions and
to give maximurm protection to inoer doors.

Inner doors are to be gasketed and weathertight.

3525 Stern doors are also to be gasketed and weather-
tight.

Air Pipes
3528 Air pipes are to comply with the requirements
of Chapter E and are to be of the height reguired by D 2911.

Air pipes are generally to beled to an exposed deck and
fitted as required by D 2910 to D 2814 inclusive.

Alternative arrangements will be considered.

D 3522 - D 3525
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Ventilators

3527 Ventilator coamings and closing appliancesare to
be as required by D 28. Where the freeboard length of the
vessel is 106} m or less, permanently attached weathertight
steel closing appliances are to be provided.

If any such ventilators are led overboard in an enclosed
"tween deck space, the closing arrangements are to be
submitted for approval. IF such ventilators are led over-
board more than 4,3 m above the main vehicle deck, closing
applisnces need not be fitted, bur a satisfactory bafHe
arrungement should be provided, as in the case of air
intakes or exhaust operings for machinery spaces which may
be arronged in the sides of the ship.

Haiches

3528 Coamings of batchways on weather decks, their
closing and securing arrengements, are to be as required by
D 26. Covers on small batches are to be weathertight and
preferably hinged. The spacing of securing devices is not to
exceed 600 mm. Where toggles are fitted, their dameter is
not to be less than 18 mm.

The height of hatch coamings may be reduced or these
coamings omitted entirely, provided that the sealing
atrangements are adequate and the safety of the ship is not
thereby impaired in any sea condition, In such cases, the
spacing of securing devices may require to be redaced.
Each proposal for the reduction of hatch coaming height is
to be specially considered in relation to hatch size and the
height above the load waterline.

Companionways, Doers and Windows

3529 Companionwars and doors therein are to be as
required by D 2646 and D 2647.

In ferries which carzy passengers, all opemings in
the yuain vehicle deck, being in an enclosed ‘tween deck
space closed by bow and stern doors, ond leading to spaces
below, are generally to be protected by steel doors or hatch
covers which are substantially weacthertight. These open-
ings are generally to have sills or coamings not less than
230 mm above the main vehicle deck, with the exception of
those leading to machinery spaces which are to _have sills
or coamings not less shan 380 mm.

Exceptionally, where such openings are to be kept
closed at sea, sills or coamings may be reduced in height,
provided that the sealing srrangements 8¢ adequate. In
such cases, the doors or hatch covers are to be secnred
weathertight by gaskets and a sufficient pumber of clamping

devices.





