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CHAPTER Vi
CARRIAGE OF GRAIN

PART A - GENERAL PROVISIONS

Unless expres
and C, applies (o the
apply.

vided otherwise, this Chapter, including Parts A, B
tiage of grain in all ships to which the present Regulations

Regulation 2

Definitions

maize (corn), oats, rye, barley, rice,
, whose behaviour is similar to that of

(b) The term ed compartmen 7S to any compartment in which, after
loading and trimming as required under Regulation 3, the bulk grain is at its
highest pos: level.

(c)  The term “partly filled compartment” refers to any compartment wherein
bulk grain is not loaded in the manner prescribed in paragraph (b) of this
Regulation.

(d) The term “angle of flooding” (6;) means an angle of heel at which openings
in the hull, super which cannot be closed weathertight,
immerse. In applying this definition, small openings through which progressive
flooding cannot take place need not be considered as open.
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Regulation 3

Trimming of Grain

(©) The Admi
Regulation 9 of this O—_mv:
where the underdeck void geol
compartment, which may be provided with feeding ducts, perforated decks qr
other similar means, is taken into account to its faction when calculating
the void depths.

Regulation 4

Intacr Stability Requirements

formation provided in accor:
Convention, or with the requirements of the Administrat

of any ship carrying bulk grain shall be
ge, at least the following criteria after taking
bed in Part B, the heeling moments due to

shall be not greater than
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ng, the master shall ensure that the ship shall be upright before
a

or example, the permissble angle of heel might be imited (o the angle of heelat which
e the weather deck would be immersed in
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Regulation §

Longitudinal Divisions and Saucers
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(®) Jna “filled compartment”, a division, if fitted to reduce the adverse effects
of grain shift, shall:

(i) in a’tween-deck compartment extend from deck to deck; and

(ii) in a hold extend downwards from the underside of the deck or hatch

covers as described in Section II of Part B of this Chapter,

Except in the case of linseed and other seeds having similar properties, a longi-
tudinal division beneath a hatchway may be replaced by a saucer formed in the
manner described in Section I of Part C of this Chapter.

(c) In a “partly filled compartment”, a division, if fitted, shall extend from

ighth of the il breadth of the above the level of the
grain surface and to the same distance below the grain surface. When used to
limit the depth of overstowing, the hei of the centreline division shall be at
least 0.6 metre above the level grain surface.

(d) Furthermore, the adverse heeling effects of grain shift may be reduced by
tightly stowing the wings and ends of a compartment with bagged grain or other
suitable cargo adequately restrained from shifting.
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Regulation 6

Securing

(b) The bagged grain or such other suitable cargo shali be supported in the
manner described in Section II of Part C of this Chapter. Alternatively, the bulk
grain surface may be secured by strapping or lashing as described in that Section

Regulation 7

Feeders and Trunks

If feeders or trunks are fitted, proper account shall be taken of the effects
thereof when cal g the heeling moments as described in Secti of
Part B of this Chapter. The strength of the divisions forming the boundaries of
m.n__ feeders shall conform with the provisions of Section I of Part C of this

apter.

Regulation 8
Combination Arrangements
Lower holds and "tween-deck spaces in way thereof may be loaded as one

compartment provided that, in calculating transverse heeling moments, proper
account is taken of the flow of grain into the Jower spaces.
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Regulation 9
Application of Parts B and C

An Administration or a Contracting Government on behalf of an Admini-

dep: from thy i ined in Parts Band C

those cases where it considers this to be justified having regard

for loading or the structural arrangements, provided the

stability criteria in paragraph (b) of Regi 4 of this Chapter are met. Where

such authorization is granted under this Regulation, particularsshall be included
in the document of authorization or grain loading data.

Regulation 10

Authorization

(a) A document of authorization shall be issued for every ship loaded in

accordance with the Regulations of this Chapter either by the Administration or

an or by il by a Ci ing G behalf of

the Administration. It shall be accepted as evidence that the ship is capable of
plying with the req of these

(b) The document shall accompany and refer to the grain loading stability
booklet provided to enable the master to meet the requirements of paragraph (c)
of Regulation 4 of this Chapter. This booklet shall meet the requirements of
Regulation 11 of this Chapter.

() Such a document, grain loading stability data and associated plans may be
drawn up in the official language or languages of the issuing country. If the
language used is neither English nor French, the text shall include a translation
into one of these languages.

(d) A copy of such a document, grain loading stability data and associated
plans shall be placed on board in order that the master, if so required, shall
produce them for the inspection of the Contracting Government of the country
of the port of loading.

(¢) A ship without such a document of authorization shall not load grain until
the master to the sati: of the Administration or the Con-
tracting Government of the port of Joading on behalf of the Administration that
the ship in its proposed loaded condition will comply with the requirements of
these Regulations.
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Regulation 11
Grain Loading Information
This information shall be sufficient to allow the master to determine in all
reasonable loading conditions the heeling moments due to grain shift calculated
in accordance with Part B of this Chapter. It shall include the following:

(a) Information which shall be approved by
Contracting Government on behalf of the Admini

Administration or by a

(1) curves or f grain heeling moments for every compartment,
filled or pay d, or combination thereof, including the effects of
temporary fittings;

(i) tables of maximum permissible heeling moments or other information
sufficient to allow the master to demonstrate compliance with the
of (¢) of R ion 4 of this Chapter;

(iii) details of the scantlings of any temporary fittings and where
applicable the provisions necessary to meet the requirements of
Section I(E) of Part C of this Chapter;

(iv) typical loaded service departure and arrival conditions and where
necessary, intermediate worst service conditions;

(v) a worked example for the guidance of the master;
(vi) loading instructions in the form of notes summarizing the require-
ments of this Chapter.

{b) Information which shall be acceptable to the Administration or to a
Contracting Gove on behalf of the Administration:

ip displacement and the vertical distance from the intersection
moulded base line and midship section to the centre of gravity

(i) table of free surface corrections;

(iv) capacities and centres of gravity.



E # ]

B OREEUSEoRBOIEERE
5 BHOMm el L OkEnE
T oMoV - IR RN B R
S Himbh X S HEmb U .0 e B RE R ORI L o MiFE
= ERECHm
H HEL ORI ORHE VEL I KBERE v O K
R OE-Dw Y QTS (O)
MERE L B O 5 v OBK
B S o ¥ oS

(iv) i)

B+ RE E#S

® 1 HRARROBRY 4o HIE'RREQCEHR|VE S0
W 2 RO RMXERBERR L v OB IRE
60

BHIRE RROBRURM 8K

Himb X Sz £ CrofpRie s o B oH
RSB 4 QIFORNNBE LR OB IBEWVYURL
305 N R & QERENIEER 400 1 ) R OB XY I a8 e
RO EHrOREXBEECEE Y O SV AIHEK
FOEENEE Q1) VR WY aaue®

P RV R

ccordance with
culars shall be

Where an equivalent
Regulation 5 of Chapter

[ 1t



b EIR
DI1E
T £ A

"o

F

TEIERTE
HERED
HHES R

a

FEOBE VDR

%

ay

| RDBs <l KR
s EKREFEY — N Qi

B E ZNHECHRKSHIBR R C faihiny
R E EEXEMC NGIBEEY —x N«

BUNE N~ XS RN D QIR SRR D — = N«
REE BRREEXEMCRMEEEEFEY —» N~

BidE RikECLHRIEEIRN

®E ZEHECHERROSRESRLRREQIRLEIR
#

Ll

< g

8 B OESRENEN S OER QLo REC mERE QR
WU AR ESEZEY — N OEHY Ko v
1@0

= QI CRIBECRRY HsiEHs v R LERXIE
MULE SV H REEUERO VK EC BRE T
W VORKIEQK-RUMHERIRH T v OHE U IE e
HOELRECTERIE R ) QREIE VD V480 viX
H" VOR/EOHEHK LY KO Vislkw g
Vd=Vd,+0. 75(d—600)

| 1 1B

PART B- CALCULATION OF ASSUMED HEELING MOMENTS

SECTION | - DESCRIPTION OF THE ASSUMED VOIDS AND
METHOD OF CALCULATING INTACT
STABILITY

SECTION 1i - ASSUMED VOLUMETRIC HEELING MOMENT
OF A FILLED COMPARTMENT

SECTION 11 - ASSUMED VOLUMETRIC HEELING MOMENT
OF FEEDERS AND TRUNKS

SECTION 1V - ASSUMED VOLUMETRIC HEELING MOMENT
OF PARTLY FILLED COMPARTMENTS

SECTION V - ALTERNATIVE LOADING ARRANGEMENTS
FOR EXISTING SHIPS

SECTION 1 - DESCRIPTION OF THE ASSUMED VOIDS AND METHOD
OF CALCULATING INTACT STABILITY

(A) GENERAL

(a)  For the purpose of calculating the adverse heeling moment due to a shift
of cargo surface in ships ying bulk grain it shall be assumed that

Vd = Vd, + 0.75(d — 600) mm

Where

Vd = Average void depth in mm;
Vd, = Standard void depth from Table [ below;
d = Actual girder depth in mm.

In no case shall Vd be assumed to be less than 100 mm.
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A=W I A=A melres mm
o 2
0.5 570 W“w www
1.0 530 www mw
1.5 500 wm mm
2.0 480 m”w uwm
2.5 450 w.w mw
3.0 440 w”w wwn
3.5 430 Mw W%
4.0 430 |
4.5 430 W
5.0 430 |
5.5 450
6.0 470
6.5 490
7.0 520
7.5 550
8.0 590
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Notes on Table 1;
For distances greater than 8.0 metees the standard void depth Vd, shall
be lincarly extrapolated at 80 mm increase for cach 1.0 metre increase in
ace. Where there is a difference in depth between the hatchside girder or

its continuation and the hatchend beam the greater depth shall be used except
th

(1) when the hatchside girder or its continuation is shallower than the
haichend beam the voids abreast the hatchway may be calculated
using the lesser depth; and

when the hatchend beam is shallower than the hatchsid
its continuation the voids fore and aft of the hatchway inboard of
the continuation of the hatchside girder may be calculated using the
lesser depth;

(3) where there is a raised deck clear of a hatchway the average void
depth measured from the underside of

with a girder
depth of the hatchend beam plus the height of the raised deck.

(ii) compartments™ which are not trimmed in accordance with
Regulation 3 of this Chapter and where the boundary surface has an
inclination to the horizontal which is less :..u: 30 degrees, the cargo
surface has an inclil of 304 the afterloading.

(iii)  Within filled hatchways and in addition to any open void within the
hatch cover there is a void of average depth of 150 mm measured
down to the grain surface from the lowest part of the hatch cover
or the top of the hatchside coaming, whichever is the lower.

(b) The description of the pattern of gra
“partly filled compartments” i1s shown 1n Se

rface behaviour to be assumed in
n IV of this Part

{c)  For the purpose of demonstrating compliance with the stability criteria in
paragraph (b) of Regulation 4 of this Chapter (see Figure 1), the ship's stability
calculations shall be normally based upon the assumption that the centre of
gravity of cargo in a “filled compartment” is at the volumetric centre of the whole
cargo space. In those cases where the Adi i
taken of the effect of assumed underdeck voids on th

necessary to
compensate for the adverse effect of the vertical shift of grain surfaces by
the assumed heeling moment due to the transverse shift of grain as

total heeling moment = 1,06 x calculated transverse heeling moment.

In all cases the weight of cargo in a “filled compartment™ shall be the volume of
the whole cargo space divided by the stowage factor.
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Ao=0.8x 2, total heeling moment = 1.12 x calculated transverse heeling moment.
ZOBEICEWT, (e)  Any other equally effective method may be adopted to make the com-

pensation required in paragraphs (c) and (d) above.
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%_ #ﬁ ﬁﬁg E?x N ﬁ%ﬁ.ﬁﬁﬁﬁﬂ LL_ A SECTION II - ASSUMED VOLUMETRIC HEELING MOMENT

OF A FILLED COMPARTMENT

(A) GENERAL

< %

A

@ u..H .bﬂﬁ?ﬁ/ ﬁﬁ @ .H_H.mﬁfm @ gmm @ u#_hlvﬂ Hva\ mﬂﬁﬁﬂgfm (a) The pattern of grain surfacc movement relates to a transverse section

across the portion of the compartment being considered and the resultant heeling

i @ hﬂ%nﬂ @ ﬁﬁm K ﬁmﬁ*’ QD @ WL +@ =7 w_d“ﬂv_m.nﬁmmﬂu @ Ax w%ﬂ_“”n should be multiplicd by the Jength to obtain the total moment for that
KEEEFE D — ~ S - 3Ee QUK H OB RIE S mER

(b) The assumed transverse heeling moment due to grain shifting is a con-

IO RE QR AT O ERE W — n > AR RO U sequenceof il changes o shage 1< oskion of oidsafer grai has moved

WA r0© () The resulting grain surface after shifting shall be assumed to be at
8 MOECKECREY < XFRIEEEY — % N -2 K 1 des o theonona!

BRiE S Ba0H  BURE LB LT oBEONKRS ooy hovomta) soface &5 Booan o

face bars, shall be ignored.
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(e)  The total areas of the initial and final voids shall be equal.
(f) A discontinuous longitudinal division shall be considered effective over its

full length.

(B)  ASSUMPTIONS

in the following paragraphs it is assumed that the total heeling moment
for a compartment is obtained by adding the results of separate considerations
of the following portions:

(a) Before and abaft hatchways:

(i) If a compartment has two or more main hatchways through which
loading may take place the depth of the underdeck void for the
portion(s) between such hatchways shall be determined using the fore
and aft distance to the midpoint between the hatchways.

() After the assumed shift of grain the final void pattern shall be as
shown in Figure 2 below:
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Figure 2

Notes on Figure 2.

(1) If the maximum void area which can be formed against the girder at B is
less than the initial area of the void under AB, i.e. AB x Vd, the excess
area shall be assumed (o transfer to the final void on the high side.

@ ne which has been provided
Regulation 5 of this Chapter it u_-n:

w D or E whichever gives the greater

(b)  In and abreast hatchways:

After the assumed shift of grain the finai void pattern shall be as shown
in the following Figure 3 or Figure 4.

low side high side

Figure 3
!

Notes on Figure 3

(1) AB  Anyarca in cxcess of that which can be formed against the girder at
B shall transfer 1o the finai void area in the haichway.

excess of that which can be formed against the girder at
isfer to the final void arca on the high side.
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Figure 4

Notes on Figure 4:

(1) If the centreline division is one which has been provided in accordance with sub-
paragraph (bXii) of Regulation 5 of this Chapter it shall extend to at least
0.6 metre below H or J whichever gives the greater depth

() The excess void area from AR sh
in which two separate final voi
line division and the other ag:
side.

(3) 1 a bagged saucer or bulk bund|
for the purpose of calculal
at least equivalent 1o the cen

f of the hatchway

< hatchside coaming and girder on the high

formed in a hatchway it shall be assumed,
verse heeling moment, that such a device is
ine division,

(C) COMPARTMENTS LOADED IN COMBINATION

The following paragraphs describe the pattern of void behaviour which
shall be assumed when compartments are loaded in combination:
(a)  Without effective centreline divisions:
(1) Under the upper deck ~ as for the single deck arrangement described
in Section II(B) of this Part.
(i) Under the second deck - the area of void availabie for transfer from
the low side, ie. original void area less area against the hatchside
girder, shall be assumed to transfer as follows:
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on the high side.

(c} Witk effective centreline divisions which do not extend into the upper deck
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SECTION Il - ASSUMED VOLUMETRIC HEELING MOMENT
OF FEEDERS AND TRUNKS

(A) SUITABLY PLACED WING FEEDERS (See Figure 5)

It may be assumed that under the influence of ship motion underdeck
voids will be substantially filled by the flow of grain from a pair of longitudinal

(a) the feeders extend for the fuli length of the deck and that the perforations
therein are adequatel: d;

{b) the volume of each feed equal to the volume of the underdeck void out-
board of the hatchside girder and its éontinuation




LD
SHRe

[ AANENY

| RVF < g MM S

# 5 K

ZDEHFOEMIL,
hE 2 AR e —
AV POMELE
H5,

—g—a N

£ F

L—2 hN
B MR OHRE AN A

OB REC R L UREOR Y L L oEYHES 4

B RIS AL S e’
#® 6 K

i
Wﬂ. E B 25° EBH i
s
] i o . i
15 Sﬁ 15°

ALBZE W E RO 25 13 OB
HRZMERO 12 H OB~

6 BDE |

b5 v OEROBACOWTL, TOEOEIRUOBREC L 5 HELK
BOExTroenTtERVBE L, BBEROBEERER, K FHEICNL T25
BEOEFEYHT D ERET 5o

| 1 nig

main hatchway

Figure S

(B) TRUNKS SITUATED OVER MAIN HATCHWAYS

After the assumed shift of grain the finai void pattern shall be as shown in
Figure 6.

high side

g See note

/

4 v highside

T
Figure 6

Note on Figure 6

If the wing spaces in way of the trunk cannot be properly trimmed in accordance
with Regulation 3 of this Chapter it shall be assumed that a 25 degree surface shift
takes place.
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SECTION 1V - ASSUMED VOLUMETRIC HEELING MOMENT
OF PARTLY FILLED COMPARTMENTS

{A) GENERAL

‘When the free surface of the bulk grain has not been secured in accordance
with Regulation 6 of this Chapter it shall be assumed that the grain surface
after shifting shall be at 25 degrees to the horizontal.

(B) DISCONTINUOUS LONGITUDINAL DIVISIONS

on does not apply in the lower compartments of any com-
ading in which the upper compartment is either a “filled compartment™
or a “partly filled compartment™

SECTION V- ALTERNATIVE LOADING ARRANGEMENTS FOR
EXISTING SHIPS

(A) GENERAL

|1
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! (B) STOWAGE OF SPECIALLY SUITABLE SHIPS

Finig

A ship loaded in accordance with either Sub-Section (B) or Sub-Section (C)
below shall be considered to have intact stabill Y ¢ nvm_.wo:_. ics at least equiva-
lent to the of of this Chapter.
Documents of authorization permutting such loadings shall be accepted under
the provisions of paragraph (c) of Regulation 10 of this Chapter,

For the purpose of this Part, the term “Existing Ship” means a ship, the
Keel of which is laid before the date of coming into force of this Chapter.

(2) Notwithstanding anything contained in Part B of this Q._nv.nq bulk grain
may be car: without regard to the requirement

tudinal divi bly disposed t
grain under the following conditions:

1) as many holds and compartments as possible shall be full and
trimmed full;

(iiy for any specified arrangement of stowage the ship will not list ta an
angle greater than 5 degrees at any stage of the voyage where:

(1) 1n holds or compartments which have been trimmed full the
grain surface settled 2 per cent by volume from the original
surface and § o an angle of 12 degrees with that surface
under all bous s of these holds and compartments which
have an inclination of less than 30 ._nm_.nu to the horizontal ;

(2) in “partly filled compartments or hol ?un grain surfaces
settle and shift as in sub

arger angie as may be deem

by a Contractin

'y by the Admini-
Government on behalf of the
if overstowed in accordance

the transverse shift of the surface of the

(i) the master is provided with a grain loading plan covering the
stowage arrangements to be adopted and 2 stability booklet, both
approved by the A or by a C

on behalf of the Administration, showing the st
upon which the calculations given in sub-paragrapl
araph are based.

of this Section which meet the requirements of sub-paragraphs (ii) and (iii) of
that paragraph



