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RESOLUTICN A.184(VI) 
adopted on 28 October 1969 

1l1I-IE ASSEMBLY 9 

TAKING NOTE of Article 16(i) of the Convention on 
the Inter-Governmental Maritime Consultative Organization 
concerning the function of the Assembly, 

BEARING IN MIND the Regulations of Chapter VI - 
Carriage of Grain - of the International Convention for 
the Safety of Life at Sea, 1960, 

FUHTHEH BEAHIITG IN J'!IIND Regulation 5 of Chapter I 
of that Convention concerning equivalents, 

H.h.VInG COlTSIDEHED the recommendation of the 
Maritime Safety Committee at its nineteenth session on 
the adoption of Grain Regulations as an equivalent to 
Chapter VI of the International Convention for the 
Safety of Life at Sea, 1960, 
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RECOMIIBNDS that the Governments concerned accept 
the total application of the Grain Regulations set 
out in the Appendix to this Resolution as being 
equivalent to and a total alternative to the provisions 
of Chapter VI of the International Convention for the 
Safety of Life at Sea, 1960, 

INVITES Governments, through the Secretariat, 
to exchange information on the action taken in this 
respect, 

RECOrIMENDS that Governments, through the Secretariat, 
should exchange data compiled as a result of using 
these Regulations, 

REQ1JESTS the Mari time Safety Cornmi ttee to study 
data compiled as the result of use of these Regulations 
with a view to practical evaluation of the Regulations 
and determining their suitability as an amendment to 
Chapter VI of the International Convention for the 
Safety of Life at Sea, 1960. 
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APPENDIX 

EQUIVALENT TO CHAPTER VI - CARRIAGE OF GRAIN - 
OF THE INTERNATIONAL CONVENTION FOR 'THE 

SAFETY OF LIFE AT SEA, 1960 

GRAIN REGULATIONS 

Regulation 1 

!EElication · __ 

These Regulations, including Schedules I and II, may be,. 
applied to any ship to which the International Conventio·n for i; 
the Safety of Life at Sea, 1960,·appli&s. 

Regulation 2 

Definitions 

(a) The term "grain" includes wheat, maize (corn), eats, rye, 
barley,· rice, pu Lses , seeds and processed forms thereof, whose 
behaviour is similar to that of grain in its. natural .3tate. 

(b) The term "filled" refers tr, any compartment in which after 
loading and trimming·, the level of the bulk grain therein is 
as high as possible.· 

( c) The term "pftrtly filled" refers tg any compartment wherein 
bulk grain is n~t loaded in the manner prescribed in paragraph (b) 
of this Regulation. 

Regulatinn 3 

Trimming 

(a) All necessary and reasonable trimming shall be performed 
te minimize the effect Af grain ·shifting. In any compartment 
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which is filled with bulk grain, the grain shall be trimmed 
so as to fi..11 all the spaces un.der the decks and hatch covers 
to the maximum extent possible. 

(b) After loading all free grain surfacee in. partly filled 
compartments sha.11 be trimmed. level and the ship shall be upright 
when proceeding tc sea,, 

B!3gulation 4- 

Intact Sta.1:]i1i!Y Requirements 

(a) The intact stability characteristics of any ship ~.P_rrying 
eulk grain shall be shewn to meet, throughout the yoyage ~· at 
least the following criteria after taking into account in the 

manner described in Schedule I, the heeling moments due to 
grain shift: 

(i) the angle of heel due to the shift cf grain shall be 

not greater than 12 degrees; 

(ii) in th9 statical stability diagram, the net or residual 
area between t;1e heeling arm curve and the ~ighting 
arm curve up to the angle of heel of maximum difference 

between the ordinates of the two curves, or 40 degrees 

"'r the angle of flo,,ding 9f (*), whichever is the least, 
shall in all ccnd i tions of Loadi.ng , be not less than 
0.075 metre-radians; and 

(*) g f is an angle of heel at which openin~s in the hull, 
superstructures or deckhouses, which cannot be closed 
weathertight, immerse. In applying this definition, 
small openines through which progressive floodine 
cannot t ak e p.Le.o e need not he considered as open. 
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(iii) the initial metacentric height, after correction for 

the free surface effects- of liquids in tanks, shall be 
not less than 0.30 rn~tres. 

(b) Before leading bulk grain. the master shall, if so required 
by the Contracting GGverr.Jnerr'L, Af the country of the per t of 

J..oa.ding, demonstrate the ability of the ship to comply with the 
stability criteria required by paragraph (a) of this Regulation. 

Langi tudi.nal Divisions and Saucers 

(a) In 'both "fil1edn and npartly filled" compartments~ 

longitudinal divisions may be pr~vided as a device either to 
reduce the adverse heeling effect of grain shift or to limit 

the depth of cargo used for securing the grain surface. Such 
divisions shall be fitted grain-t;ght and constructed in 

accordance with the provisions of Part I of Schedule II~ 

(b) if fitted, shall 
extend downwar-d s from the underside c.,f the deck Qr hatch covers 

to a distance below the deck line of at ldast one-eighth of the 

maximum bread.th of the eompartment. Except in the case of oil 

seeds, a longitudinal division beneath a hatchway may be 

replaced by a saucer ~f bagged grain or other suitable cargo. 

Such a saucer sball be formed in the manner described in Part I 

Af Schedule II. 

(c) In a npart1y fi.lled" compartment,a di.vi.si.on, if fitted, 

shall extend from one-ei.ghth of the maximum breadth of the 
compartment above the level of the grain surfaee and to the 
same distance below the grain surface. When used to limit 

the depth of the cargo used for securing, the height of the 

centreline division shall be not less than o.61 metres above 

the grain surface. 
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(d) Furthermore, the aoverse heeling effectn o:f gr.a.in shift 
may be reduced by tightly stowing the ·wings and ends of a 

compartment with bagged grain or other suitable cargo a.d.equately 

restrained from shifting. 

Regulation 6 

(a) Unless account is taken of the adverse heeling effect due 

to grain shift in accordance with these Regulations, the surface 

1f the bulk grain tn any "partlJ filled" compartment shall 'be 

trtrrrrned level and t e pped off vli th bagged grain tightly stowed 
and extending to a height of not less than one-sixteenth of the 

breadth of the free grain surface or 1.22 metres whicheYer is 

the greater. Instead of bagged grain, other suitable cargo 

exerting at least the same pressure rna;y be us ed , 

(b) The bagged g ra in or o+hcr suitable cargo shall 
in the manner described in Part II of Sche du Le II. 

he supported 

.Alternatively, 
the bulk grain surface may be aecur-ed by strapping or lashing 
as described in Part II of Schedule II. 

Reg_u.lation 7 

]'~eders and/or Trunks 

If f'e ed e r-s and/or trunks are fitted, proper account shall 
be taken of the effects thereof' when ca.Lcu La t Lng the heeling 
moments as described in Part III of Schedule Io 1:Che strength 
of the di.vi.sions forming the boundar Le s of such feeders shall 
conform with the provisions of Part I of Schedule II. 
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Regula t~.o~__§ 

Combi~ati9n Arrangements 

Lower holds and 'tween lleok apao eo i11 W8.Y thereof nay be 
loaded as one compartment provided that, in calculating heeling 

moments, prnper account is taken of the flow of grain into the 

lower spaces. 

Applicatio~ of Schedule I 

In those cases where the actual conditions differ from the 

assumptions contained in Schedule I, an Administration, or a 

Contra~ting Government on behalf of an Administratiory, may 
authorize departure from Schedule I in respect of thbse ~ 
conditiens, provided the stability criteria contained in 

Regulation 4(a) are met • 

.A.uthorj __ z~on. 

(a) A document of authorization issued for a ship, whether by 
the Administration or by a. Contracti.ng Government on behalf of 
the Administration, shall be accepted as evidence that the 

ship is capable of complying with the requirements of these 

Regulatio:ns11 

('b) Such a document shall be issued. after taking into ace aunt 
the requirements of these Regu1ations. It shall indicate 

typical l~adi.ng conditions including the main characteristics of 

any fittings necessary to meet the requirements of these 

Regulations. The document shall accompany and refer tn the 

stability data for the chip and heeling moments induced by the 
grain cargo, and shall be in such form as will enable the master 

to meet the requirements of Regulation 4(b). 
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(c) Such a document, stability data and associated plans may 
·be drawn up in the official language or languages of the .i s su rng 
countrys 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 shall be placed on board in order 
that the master, if so required, shall produce it for the inspection 
of the Contracting Government of the country of the port of 
loading_, 

( e) A ship wh i ch does not produce such a document shall not load 
grain until the master demonstrates to the satisfaction of the 
Administration or the Contracting Government of the port of 
loading the ability of his ship in its proposed loaded condition 
to comply with the requirements of these Regulations. 

Regu1at.ion 11 

E~~mpt i_Ofl§_ 

Regulation 16 of Chapter VI of the International Convention 
for the Safety of Life at Sea, 1960~shall apply to Regulations 
3 to 10 inclusive of these Regulations. Where exemptions to these 
R.egulati_ons are granted full deta.ils +_:herE-::of shall bE included 
1n the document of authorizatio:ti~ 
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SCHEDULE I 

CALCULATION OF ASSUMED HEELING MOfIBNTS 

PART :t - DESCRIP.TION OF THE ASSUMED PATTERN OF GRAIN SURFACE 
BEHAVIOUR . .Al\JD ME'THOD OF. CALCULATING INTACT STAB:t'LITY 

PART. II - ·nETJ~PJUl\TAT!ON OF THE 'A-SSillTED VOL-ffivIETRIC HEELING 
MOMEI:T11 OF· -:'l FILLED CQivtP ARTMENT· 

PART IT! .FEEDERS A1TD TRUNKS 

PART IV - PARTLY FILLED COMPARTMENTS 
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PART I - DESCRIPTION OF THE ASStrrvIEJ) PATTERH 
OF GRAIN SUP~.ACE BEHAVIO"UR AND M8THOD 
OF CALCULATING INTACT ST1'J3ILITY 

(A) General 

(a) For the purpose of calcula.ting the stability of ships 
carrying grain in bulk it shall be assumed that: 

(i) In filled co.mpartments of ships with-hatch side 
girder depths between 500 and 600 mm, the 
average depth of the undezdeck void (Vd.) is 460 mm. 

(ii) When the depth of the hatch side girder is not 
between 500 and 600 mu the average void depth 
shall be calculated according to the formula: 

Vd = Vd1 + 0.75 (d-600) mm 
where Vd = Average void depth in mm; 

Vd1= Standard void depth from the Table I 
below; 

d = Actual girder depth in mm, 

In no case shall Vd be assumed to be less than 
100 mm. 

TABLE I 

Distance from hatch end 
or hatch side to boundary 
of compartment 

metres 
0.5 
1.0 
1.5 
2.0 
2.5 
3.0 
3.5 
4.,0 
4.5 
5.0 
5.5 
6.0 
6.5 
7.0 
7.5 
8.0 

Standard void depth va1 

·570 
530 
500 
480 
450 
440 
430 
430 
430 
430 
450 
470 
490 
520 
550 
590 

l 
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(iii) No voids will exist under surfaces whose 
lnclination to the horizontal is 30 degrees 

· or greater. · 

(iv) Within filled hatches there is an av·el'ags void 
depth of 75 mm measured from the lower pa.rt of 
the hatch oover to the grain surface. If the 
hatchway is not com~letely filled this void· 
in combination with any other void arising from 
incomplete ·filling of the hatch shall be used in 
calculating the assumed heeling moments. 

(b) The ship's stability calculations will be based upon 
the assumption that the centre of gravity of the cargo is at the 
volumetric centre of the whole cargo space and in such cases it 
will only be necessary to calculate the adverse heeling moment 
due to transverse shifts of grain. However, if it is considered 
necessary to t ake Irrt o account the reduction in the ship Is 
vertical centre of gravity due to the existence of the underdeck 
voids when calculating the ship's righting arm curve, the net 
effects of the vertical component shifts of grain shall also be 
included in the total assumed heeling moment curve (see Fig.l). 

rt a. I. 
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·where: 

= Assumed Volumetric Heeling Morgfill~ Due to.Transverse Sh~ft 
Stowage ]'actor x Displacement 

= o.ao x A 
0 

Stowage factor = Volume per unit Wfjigb.t of grain cargo 

Displacement = i'leight of ship, fuel, fresh 1.1ater11 stores etc 11 

and cargo .. 

The total assumed heeling moment curve ca:n be approximately 
represented by the straight line through A and E whose 
ordinates are: 

OA = ).. 
0

, and PB -· ( A40 + o. 66 6) re spec ti ve Ly, 

1 
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PART II DETERMINATlON OF THE .ASSUMED 
VOLUMETRIC HEELiliG MOMENT OF A FILLED COMPARTMENT 

(A) General 

(a) The methods described hereunder will determine the 
assumed volumetric heeling moment per unit length. 

(b) In the Figures the momenta are calculated in accordance 
with the chang~ in shape a:nd/or position of voids. 

(c) The angle of surface shift of the bulk grain (or wedge 
angle) ia aaaumed to be 15 degrees. 

Note: When the final centroid of the void is higher or 
lower than its initial centroid, the vertical 
volumetric heeling moment has to be respectively 
subtracted or added. 

(B) Forward of and .Abaft the Hat-chway 

(a) With Centreline Division (See Fig. 2) 

y I 

~~+.-c- ti 
, I 

The aoMuts ari•• direetq 
fro11: a ehan,g• of shape at 
the cros.-1ection thr011Cb th• 
void, which 11 or~inalq a 
rectangle of &rft A (ab x Yd) 
and whieh becoae1a triangle. 

n«. 2 
Assumed horizontal volumetric heeling moment= Ax Xx 2 

for both sides 
Assumed vertical volumetric heeling moment= Ax Y x 2 

for both sides 
Where X = Transverse shift of centre of void due to change of 

shape, and 
Y ·- Vertical shift of centre of void due to change of 

ahape 
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(b) Without Centreline Divi!!.2!?. (See Fig. 3) 

(1) If the effect of the underdeck longitudinal girders 
is to be tnk:en into account, the moments shall be 
calculated according to the pattern of grain 
behaviour eh own :1:n Fig. 3. 

l 

~-------·------------·-·_ X-J. --·------------~ 

I 

F/6 3 

Suggested formula~ fJ) =(AB x Vd) - Vr 
\.::,,/ d2 

where Vr == -i--t._a.n--1 .. 5""'0 

@ =U3C X Vd) - vr 
CD = CD X Vd 

Assumed horizontal volumetric heeling moment= 
(@ X X1) + (@ x X2) + (G) X X3) 

Assumed vertical volumetri.c heeling moment = 
( (!) X Y1) + (@ X Y2) + ( Q) X Y3) 

(ii) If the effect of longitudinal girders is not to 
be taken into account the moment shall be calculated 
in the same manner as described ln (B)(a) above 
where B/2 becomes Bin the calculations. 
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(C) Abreast tq,e Hatchway .• 
:--·, 

(a) ·when there is a C~ntreline :Q_ivision in-· the Hatchway 
( See '.rig; 4) 

FIC. Lf 

@ =(AB x Vd) - Vr, where Vr = 

® = CD x Vd 

(I) =©== ½ X BC x Vri0 
(y transfers to the centroid of the final void on the low 

fflgested 
· ormuiae: 

sid,e of the hatchway 

@ transfers to the centroid of the final void on the low 
aide of the hatchway 

© @transfer from rectangular to triangular shapes • 
. Assumed horizontal volumetric heeling moment = 

((1) X X1) + ( © X X2)+ ((})x X3) + (©x X4 
1~ssumed vertice.l volumetric heeli:ng moment = 

((i)x Y1) + (~) X Y2) + ({J_)x Y3) + (@x Y4 

• See Part I (A)(a)(iv) 
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(b) When there is 11_2 Centreli11e D.iYision in the E!?::..tcJ:1wa;r, 
The calculation will be similar to that in (C)(a) above 

exc ept that the. transverse lever x1 ·wi.11 increase due to 
the formation of the void against the girder at C instead 
of against "the centreline dbr:ision and 0 and (4) ~.rill \:::..) ,_... 
comb Ine to form a si:ngle· ini tia.l vo.Ld , 

(D) kt;!~ _Decks.JE. .L\_ss.9,2iation v,r5..tl'!-2.9~'?-_1i21]_1\xrangem~ 
2.£~~ 1.12£ 
(a} ~ Deck ?e:r·forat!on~. 

(i) Exc ept; wher-e included in o, pattern of deck 
perforations accepted by the ~dministration 
appr-ov.tng the grain Load Lng c:~l.""!.'ar1gc~ro.cmts., .t t 
f.s considered that trim.ming hatches of norraa l 
dimensions, even though open 1 have no sigrdfleru1t 
eff(?ct in reduo.i:ng the vo Iume of the uride:ed.eek voids. 
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(ii) Two Deck .Arrangement without Centreline Divisions 
.-(See Fig. 5) " 

5 
as~u.me a 75 mm •oid (Yd0)• 

-.J"'-~~~----,...,..-.....aiD Weath, 
dealt 

to, (iJ 

Ul tiie final p:ain 
aurt~c•• slope at l5° 

FIG 5.- 
-· ·· The tro.naf er o.{ void·s in this o.rro:ngement sho.11 be as awned 

to have taken plnce as follows: 

transfers to the cen1Jroid -of the ·final void under 

® 
' , 

the weather deck hatch cover; 

trD.nsfere to the centroid of the final void under the 
weather deck on the high side; 

1/2 of@ transfers to the final void under the weather - 
deck hatch cover; 

1/4 of@ transfers to the final voicl under the weather 
declc on the high aide; 
1/4 of (D transfers· to the final void under the second 
deck on the high aide; 

* Part I {A)( a) ( i V) • See 
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© transfers to the centroid of the final void under 
the second deck on the high side. 

@ transfers to the centroid of the final void under 
the weather deck hatch cover. 

Where: 

@ = (J.B X Vd1) 

® = CD x Vdl a 2 0) == ( EF x V d 2) - V , where vr - ·2 
r2 2 -Z-ta:n 150' 

© = GH x Vd2 

0 = BC x va0 
The volume of the final void under the weather deck hatch 

cover will be <}) plus Q) plus 1/2 of (2) and its centroid 
positioned accordingly. 

The volume of the final 'Void under the weather deck on the 
qigh side will be @ plus 1/4 of @and its centroid positioned 
nccordi.ngly. 

The volune of the final void under the second deck on 
the high side will be © plus 1/ 4 of Q) and its· centroid 
positioned accordingly. 
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( iii) Two Tock Arrnnfenent with '!nwee11 :Deck Ce11treline 
!5Ivl·sion (§ee 3-i, 61 

V;+- A, - , .- >' ,- t , ---'-r-._ - 
t.; .J£CON.]) , .. CC 

---:::: -~ ® - ·7- -~--- - - - ...... ·- --......, - - - 

ALL TNi r,:11VAI, Ci.it.A II!!, 
:bt_,~~t:..~S s1-.9PE sz.a: 

FIC. 6 

The transfer of voids in this arro.ngeme11t shall be 
assumed to have talrnn place as shown in ·p1g. 6 wlrich follows 
the principles outlined in (D)(a)(ii) above except that the 
presence of the centreline division will reduce the transverse 
shift of CT) and po.rt of G) • 

*See Part I(A)(a)(iv). 
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( iv) Three Deck .4..rra.ngement ( See Fig. 7) · . 

Second 
deck 

Third 
cleot 

r,,. 7. 

The trt;U"Jaf er of voids in this o.rrangement shall be 
a.aauned to have taken place a.a follows: 

(I} tra:nsfera to the centroid of the final void under 
the weathel .. d.eck hatch cover.; 

@ tra11af era to th~ centroid of the fino.l vo i.d under 
the weather.~ deck on the. high side; 

1/2 of ('D trnnsfers to the final void under the 
weather deck hatch cover; 

*See Part I(A)(a)(iv). 

/' 
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1/ 4 of G) transfers to the fi11al void under the weather 
deck on the high side; 

1/ 4 of @ trru1sfers to the final void under the second 
deck on the high side; 

0 transfers to the centroid of the final void under the 
second deck on the high side; 

1/4 of® transfers to the finnl void under the 
weather deck hatch cover; 

1/4 of® transfers to the final void under the 
weather deck on the high side; 

1/4 of® transfers to the final void under the second 
deck on the high side; 

1/ 4 of ® transf'ers to the iirial void under the third 
decl: on the high sid.e; 

© transfers to the centroid of the fi1ml void under the 
third deck on the· high side; 

G.) tra.nsfers to the centroid of the fi11al void under the 
weather deck hatch cover. 

Uhere: 

CD= 

0 = CD X Vd 1 

0 
a. 2 

= (EF X Vd.2) - vr' where vr = 2 
-2 2 2 tm:1 150' 
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© = ~I-I X Vd2 9. 

® I -re Vd3)- V where V 
a.~- 

= \ tJ X = tn.n :15° r3' r3 0 
'- 

® LM X Vd:3 

(j) = BC X Vd
0 

The vo Lume of the final void und e r the weather deck hatch 
cover will be (j) + (D + 1/2 of' Q) + 1/4 of G) and its 
centroid p6sitiohed accordingly • 

. The volume of the final void under the weather deck on 
the· high side will be ® plus ·1/1+ of ( Q) + @ ) and its 
ce:ntroid positioned acco.rdingly. 

The volume of the final void m1der the second deck on 
the high aide will be (!) plus 1/4 of ( {I) + ®) and its 
centroid positioned accordingly. 

The volume of the final void under the third deck on the 
high side will be © + 1/4 of ® and its centroid positioned 
accordingly. 

(v) 1'1urther Mul t1ple beck Arra.;ngements 

For such arrang.~ments it shall be assumed that the voids 
on the low side undez each addi tLona'l, d.e.ck are equally distributed 
to all the voids on the high side. For example~ if a fourth 
deck was added to Fig. 7, the void on the low side under that 
deck would be asswned to be equally transferred to each of the 
five voids on ~he high side (viz. hatchway, weather deck, second 
deck, third deck and fourth d'e ck r-e spec t.Lve Ly ) , 
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(b) With Deck Perforations 

( i) vlhere decks are perforated the voids 
under such decks will be reduced during 
loading. The percentage of the original 
voids remaining shall be obtained from 
Figure 12. 

(ii) Under the influence of ship motion it 
may be assumed that these voids are 
eventuaily completely filled transversely 
between perfdrations. The Administration 
shall be satisfied that these perforations 
are so distributed through~~t the 
longitudinal extent of the deck as to 
achieve effective void filling. The 
heeling moments shall be calculated in 
the manner described in (a) above with 
due regard to the increase in velum€. of 
the higher voids and any voids remaining 
under the perforated deck. 
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PART II I - FEEDERS AND . TRUi\JKS 

(A) Sui tab1y Placed 'Winp. 1hrnders (see Fi.g. 8) 

It may be assumed thnt under the influence of ship motion 
underdeck voids will be substantially filled by the f'Lo w of grain 
from a pair of longitudinal feeders provided that: 

(1) the- feeders extend for the· full length of the deck, 
and that the perforations therein arG adequately 
spaced; 

(2) the volume of each feeder is equal to the volume of 

the underdock void ou t bo ar-d of the hatch s i.d e gird.er 
and its continuation. 
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l 

Incluci~ ttis void in 
CA Leu 1,?, ti O'\S • 

. .-- • -...... Main 1-.a tch 'ff P.."J 

/ " 
\ - ... 

/ 

F/6. 8 

(B) Trunks Situated over Main Hatchways 

L_ A B 
~. --- __ (4, -~~- 

T~t'Nr'. 
( DO diYi1ion) 

C ]) 

- _@_ - - - - - - - - 

i 

Yntber 
deck 

SNoad 
deck 

~11 final ~rain surfaces 
elope at i 0 

FIG. 9 

The transfer of voids in this arrangement shall be 
assumed to have taken place as follows: 

RESOLUTION A.184(VI)  adopted on 28 October 1969 
ADOPTION OF GRAIN REGULATIONS AS AN EQUIVALENT TO CHAPTER VI OF THE INTERNATIONAL 

CONVENTION FOR THE SAFETY OF LIFE AT SEA, 1960  

JROSS
Pencil

JROSS
Pencil



- 26 

A VI/Res.184 

Q) Transfers to the centroid of the final void against t:1e 
trunk side; 

@ Transfors to the o en t r o i d of the fi na l void under 
the weather cieck on the high side; 

2/3 of Q) transfers to the bottom of the trunk on 
the 092.1.treline; 

1/3 of G) transfers to the vo i d und e r the second 
deck on the high side; 

© Transfers to the centroid of the final void 
under the s ec o nd deck on t.h e high . :, 

SlC:.6 ~ 

Where: 

© 

= AB X Ve\ 

= CTI X VJ. 1 
=(EF X Vd) 2 

-- GH X Vc12 

V , where V - r r 2 2 

d 2 
2 

The volume of the final void under the second deck on the 
high side will be @ plus 1/3 of Q) and its centroid positioned 
accordingly. 

·wi t.h i.n the trunk itself the heelinc; morncn t shall be assumed 
to be that arising from a full wedge transfer of 25 degrees. 

Where a trunk is situated ov c r Lowc r t tween decks the 
assumed pattern of void transfers shall be in a cc o r-d anc e with 
the pr i.nc Lp l es of Part II (D)(a)(ii), (iii) or (iv) of this 
Schedule. 
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PART IV PARTLY FILLED COMPARTMENT$ 

(A) General 

When the free surface of the bulk grain has not been S8cured 

in accordance with :Regulation 6 it shall be assumed that a . 
transfer takes place over all. surfaces with an angle of surface 

shift (wedge angle) of 25 degrees. 

(B). Discontinuous Longitudinal Divisions 

In a compartment in which the longitudinal divisions are 

not continuous between the transverse boundaries, the length 

over which any such divisions are effective as devices to prevent 

full width shifts of grain surfaces, shall be taken t:) be the 

actual length of the portion of the division under co~sideration 

less two-sevenths of the greater of the two transverse distances 

between the division and the adjacent division or ship's side. 

(see Fig. 10 and 11). 
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I 
i b/z 

~ X t_ __ J } 
I IL· 
I 

Reduction X., x ! i.e. l where· t • br•~dth <1t hold 

flC.. 10. 

_ __J~ 
!b ~-1-. -- - 

---,..---___.l ....,.: I I°' _,.ix1• t 
--- . ----ct 

R9duetion x1 .. ; x (a or b whiehner b th, greater) 

r f G. 11 
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SCHEDULE II 

PART I - STRENG·J:H OP GRAIN FI·TTINGS 

(A) - General (Including Working Stresses) 
(B) - Divisions Loaded on Both Sides 
(C) Divisions Loaded on Cne Side Only 
(D) - Saucers 

PART II- SECURING OF PAR'.I·LY FILLED CCMPARTMENTS 

(A) Strapping or Lashing 
(B) Constructional Details of Securing Arrangements 
(C) - Bagged Grain 

PART I - S~b:1ENGTH OF GRAIN FITT1INGS 

(A) General 

(a) T1mber All timber used for grain fittings shall be of 
good sound quality and of a type and grade which has been proved 
to be satisfactory for this purpose. The actual finished 
dimensions of the timber shall be in accordance with the dimensions 
herinafter sp~cified in this Schedule. Plywood of an exterior 
type bonded with waterproof glue and fitted so that the direction 
of the grain in the face plies is perpendicular to the supporting 
uprights or binder may be used provided that its strength is 
equivalent to that of solid timber of the appropriate scantlings. 

(b) Working Stresses , When calculating t1J.e dimensions of 

divisions loaded on one side, usihg the Tables in paragraphs (C) 
(a) and (b) of this Part of the Schedule, the following working 
stresses should be adopted.: 

For divisions of steel ••••••.•.•••..••• 2000 kg per square cm 

For divisions of WO od .• • • •••. • •••• • ••••• • • 160 kg per square cm 
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(c) Other Materials Materials. other than wood or steel 

may be approved for such divisions provided that prcper regard has 
been paid tb their mechanical properties. 

(d) Uprights 

( . \ 
'l / Unless means are prcvided to prevent the ends of 

uprights being dislodged from their sockets, the depth 
of hcusing at each end of each upright shall be not less 
than 75 mm • If an upright is net secured at the top, 

the uppermost shore or stay shall be fitted as near 

thereto as is practicable. 

(ii) The arrangements provided for inserting shifting 
boards by removing a part of the cross-section of an 
upright shall be such that the local level of stresses 

is not unduly high. 

(iii) The maximum bending moment imposed upon an 

upright supporting a division lo~ded en cne side shall 

normally be calculated assuming that the ends of the 

uprights are freely supported. HowevEr, if an 
Administraticn is s2tisfied that any degree of fixity 
assumed will be achieved in practice, account may be 

taken 0f any reduction in the maximum bending moment 

arising from any degree of fixity provided at the ends 

of the upright,. 

( e) Composite Sec~ions Where uprights, binders, O}:' any other 
strength members ar-e formed by two separate sections, one fitted on each 
side cf a divisicn and inter-connected by through bolts at adequate 

spacing, the effective section nodulus shall be taken as the sum 

of the two moduli of the separate sections. 

(f) Partial Division Where divisions cto not extend to the 

full depth of the hold such divisions and their uprights shall be 

supported or stayed so 2s to be as efficient ~s those which do 

extend to the full depth of the hold. 
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(B) Divisions ~oaded on Both Sides 

(a) §.b.1.fting Boards 

(i) Shifting boards shall have a thickness of not 

less than 50 mm and shall be fitted grain- 
-tight and where necessary supported by uprights. 

(:Li) The maximum unsupported span for shifting boards 

of various thicknesses shall be as follows: 

50 mm 
60 mm 
70 mm 
80 mm 

2.5 metres 
3.0 metres 
3.5 metres 
4.0 metres 

If thicknesses greater than these are provided the maximum 
unsupported §pan will vary directly with the increase in thickness. 

(iii) The ends of all shifting boards shall be securely 
housed with 75 mm minimum bearing length. 

(b) Other Materials Divisions formed by using materials 
other than wood shall have a strength equivalent to the shifting 
boards required in (B) (a) above. 

( C) ,1IJ2.rights 
( . ' tiJ Steel uprights used to support divisions loadGd 
on both sides shall have a section modulus given by 
1 '/ - .T 
~1 = a.~fl 

·where: 
3 W - Section modulus in cm ; 

a - Horizontal span between uprightB in metres. 
The section modulus per metre span W,, shall be 

..L 

not less than that given by the formula: 

w1 = 14.8 (h1 - 1.22) cm3 per metre; 
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h1 is the vertical unsupported span in netres. and shall 
be taken as the maximum value of the distance between 
any two adjacent stays or between the stay or either 
e:r.id of the upright. Where this distance is less than 
2. 44 metres the respecti,:,re mcdu.lus shall be calculated 
as if the actual value was 2.44 netres., 

( ij.) The moduli. of wood upri.ghts shall be dete:rm.ined 
by multiplying by 12. 7 the corresponding rrtoduli for 
steel uprights. I:f other matierinls are used· -their 
moduli shall be at least that required for e·teel 
increased in proportion to the ratio of the pd1:·missible 
stresses for steel to that of the m.aterial uaed, In 
such cases attention shall be paid also to the relative 
rigidity of each upright to eneur e thn t the cleflection 
is not excessive. 

(iii) The horizontal distaDce lJetwee11 uprights shall 
be such that the unauppoz+ed spans of the shifting 
boards c1o no t exo eed the naxamun span specified in 
paragraph (a) (ii) of this Po.rt of the Schedule. 

(d) Shores 

(i) Wood· shores, when used, shall be in a single 
piece nnd shall be securely fixed nt ench end n11d heeled 
aga.lna t the perraanerrt structure of the ship except that 
they shall not bear directly against the side plating 
of the shipe 
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,. (.ii) Subject to the provisions of sub-paragraphs (iii) 

and (iv) below, the minimum size of wood shores shall 
be· as follows: 

1e.ngth qf. Sh,ore 
· H1 metres 

Net exceeding 3 m 

Over 3 m1but riot 
exceeding 5 m 

Ov~r 5 m but not 
exceeding 6 ·m 

Over 6 m but not 
exceeding 7 m 

Over 7 m but not 
exceeding 8 m 

Exce ed Lng 8 m 

Rectangular Diameter of 
Secti.on Circular Section 

mm mm 

150 X 100 140 

150 X 150 16::) 

150 X 150 180 

200 X 15:0 190 

200 X 150 200 

200 X 150 215 

Shores ot 7 metres or nor8 in leneth shall be securely 
~ridged ~t approx1ma~ely mid-length~ 

(iii) Vhen the horizontal distance between the 
uprights differs significantly from 4 metres, the 
moments of inertia of ·t·he shores may be changed in 
direct propo~tion. 

(·iv) Where the angle of the shore to the horizontal 
ex6eeds 10 degrees the next larger shore to that 
required by sub-paiagraph (ii) of this paragraph 2hall 
be fitted provided that in no case shall the angle 
between any shore and the horizontal exceed 4-5 degrees. 

(e) §t~ys Where stays are used to support div.isions 
loaded on both sides, they shall be fitted horizontally or as 
near thereto as practicable, well secured at each end and formed 
of steel wire rope. The sizes of the wire rope shall be 
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determined assuming t.ha t the divisions- and upright which the 
. , 2 

stay supports is uniformly loaded at _500 _kg/m • The working 
load so assum~d in the stay shall not exceed one-third of its 

breaking load. 

( C) Di.visions Loaded on One Side Onlv .._,...,.,__._......_7 _______ _.._ 

(a) L9ngitud~nal D1.zisions ~rhe load in kg per metre 

length of the d iv is.i on shall be t akeri to be, .. as f o 11.o.ws ·: 

TABLE I* 
13 7. \" "m J 

h 
m 2 3 4 5 6 7 8 10· 

·-- 
1.5 850 900 1010 122"5 1500 1770 2060 2645 
2.0 1390 1505 1710 1985 2295 2605 2930 359Q 
2.5 1985 2160 2430 2740 3090 3435 3800 4535 
3.0 2615 2845 3150 3500 3885 4270 4670 5480 
3.5 324r.-5 3525 3870 42~55 46eo 5100 5540 6425 
4.0 32.90 4210 4590 r::::r··1 i:; 5~,_75 c;qy.;; 6410 7370 .... / ~ .. } -~ ...J _,,, _., - 
4.5 4535 4890 5310 5 r77(J 6270 6765 7280 8315 
5~0 5185 5570 6030 6530 7065 7600 8150 9260 
61>0 6475 6935 7 L}. ~? ()_ 8045 8655 9265 9890 11150 

7 .. o 7765 8300 8910 9560 10245 10930 11630 13040 
8.0 

I 
9055 9665 10350 11075 11835 12595 13370 14930 

9. 0. 1031{5 110.30 11790 12590 13.t+25 14260 15110 16820 
10.0 I 11635 12395 13230 14105 15015 15925 16850 18710 I 

h = height of grain in m2tres** 
B = transverse extent of the bulk grain in metres 

·. ~- . -----·------- . ·-- --~--- 
For 9thsr values of hand/or B the loads shall be determined 

1)y linear intETpola.tion or extrapolation as nece s aar-y , 

* 

** 

For the purpose of converting the above loads into British 
units (ton/ft) 1 kg per metre length shall be taken to be 
equivalent to 0.0003 tons p~r foot ~~ngth. · 

Where the distance from a division to a fc-:eder or hatchway 
is 1 metre or less, the height - h - shall be taken to the 
level of the grain within that hatchway or fesder~ In all 
other cases the height shall be taken to the overhead deck 
in way of the divisicn. 
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(b) Transverse Divisions The load in kg per metre length 
of the divisions shall be taken to bB as follow~~ 

TABLE II* 
L(m) 

h 
m 2 3 4 5 6 7 8 __ ..,.._, .,.... ~--a:Wl!CX:: ~ , __ 

1,5 670 690 730 780 835 890 935 1000 1040 1050 1050 
2.0 1040 1100 1170 1245 1325 i400 1470 1575 1640 1660 1660 
2.5 1460 1565 1675 1780 1880 1980 2075 2210 2285 2305 2305 
3.0 1925 2065 2205 2340 2470 2590 2695 2845 2925 2950 2950 
~.5 2425 2605 i110 2930 3075 3205 3320 3480 3570 3595 3595 
4 ,0 2950, 3.160 3355 3535 3690 3830 3950 4120 42:0 (2'35 !~2L~O 

4.513495 3725 3940 4130 4295 4440 4565 4750 4850 ~880 4885 
5.0 4050 4305 4535 4735 4910 5060 5190 5385 5490 5525 5530 
6.0 5175 5465 5720 5945 6135 6300 6445 ·6655· 6775 6815 6825 
7.0 6300 6620 6905 7150 7365 7445 7700 7930 8d55 8105 8115 
8~0 7425 7780 8090 8360 8590 8685 8950 9200 9340 9395 9410 
9.0 8550 8935 9275 9565 9820 9930 10205 10475 10620 10685 10705 

10.0 9680 10095 10460 10770 11045 11270 11460 11745 11905 11975 11997 

10 12 14 16 

h = height of grain in metres** 
L = longitudinal extent of the bulk grain in fuetres 

For other values of hand/or L the loads shall 'be determined by 
linear interpolation or extrapolation as necessary. 

* For the purpose .of converting the above loads into British units 
(ton/ft) i kg per metre length shall be taken to be equivalent to 
0.0003 tons pex foot length. 

** Whe.re the distance from a di vision to a feeder or ha t chway is 
1 metre" the height - h - ah'a'l L be taken to the level of the 
grain within that hatchway ·or feeder. Tn all other cases the 
hei.gh t shall be taken to the overhead deck in w·ay of the di vision. 
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(c) Vertical Distribution of the Loads 

The total load per unit length of divisions shown in the 
Tables I and II above may, if considered necessary, be assumed 
to have a trapezoidal distribution with,'heig.ht, In such cases 
the reaction loads at the upp~r and lower ends of a vertical 
member or upr i gh t are not. equal. The reaction loads at the 
upper end expressed as percentages of the tS·fiii.' load supported 
by the ver t Lca.I member or upright shall be taken to be those 
shown in Tables III and IV •. 
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LONGITUDINAL DIVISIONS LOADED ON O:NE· SIDE ONLY 

TABLE III 

Be~ring Eeaction at the Upper End of Upright 
as Percentage ~f Load (Table I) · 

B (m) 
5 h. (m) I 2 

·1 .. 5 43.3 
2 44.5 

3 4 6 7 8 

2 .. 5 
3 

3.5 
{ 

4.5 
5 
6 
7 
8 

9 
10 

45.4 
46. 0 
46 .. 5 
47.0 
47 .. 4 
47.7 
47.9 
47 .9 
47.9 
47 .. 9 
47.9 

45.1 
46.7 
47,6 
48~3 
48.8 

49.1 
49.4 
49.4 
49.5 
49.5 
49.5 
49.5 
49.5 

45 .. 9 
47.6 
48.6 
49.2 
49.7 
49.9 
50.1 
50,1 

50 .. 1 
50~1 
50. 1 
50. 1 
50.1 

46.2 
47.8 
48 .. 8 
49.4 
49~8 
50.1 
50.2 
50.2 
50.2 
50.2 
50.2 
50.2 

46.2 
47.8 
48.8 

49.4 
49.8 
50.1 
50. 2 
50.2 
50.2 
50.2 
50.2 
50.2 
50.2 

46.2 
47.8 
48.8 

49.4 
49.8 
50.l 
50. 2 
50.2 
50.2 
50. 2 
50.2 
50.2 

50.2 

B = Transverse extent of the bulk grain. 

46. 2 
47.8 
48.8 

49.4 
49.8 
50.1 
50.2 
50.2 
50. 2 
50.2 
50.2 
50.2 
50.2 

10 

46.2 
47.8 
48.8 

49.4 
49.8 
50.l 
50.2 
50.2 
50.2 
50. 2 
50, 2 
50.2 
50.2 

For qther values of hand/or B the reaction lnads shall 
be determined by linear interpolation or extrapolation 
as necessary. 
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TPJ~NSVERSE DIVISIONS 1·.JliDED ON ONE SIDE ONLY 

TABLE IV 

Bearing Reaction at the Upper End of U~right 
as Percentage of Load (Table II; 

L (m) 

h m 2 3 4 5 6 7 8 10 12 14 16 

1.5 37.3 
2 39.6 

2.5 41 .. 0 
3 42.1 

3.5 42 .. 9 
4 43.5 

5 
6 
7 
8 

9 
10 

43.9 
44 .• 2 

44.3 
44.3 
44.3 

38.7 
40.6 
4l.8 

42.8 

43.5 
44.0 
44.3 
44.5 
44.6 
44.6 
44.6 

39.7 
ll.1. 4 
42.5 
43.3 
43.9 
44.4 

40.6 

42.1 
43,0 
43.8 

44.3 
44.7 

41.4 
42.7 
43.5 
4-4, 2 

44,9 

42.1 . 42.6 
43.1 43,6 
43.8 44.2 

44.5 44.7 

44.8 45.0 
45.0 45.2 

44.6 44.8 45.0 45.2 
44.8 45,0 45.2 45,3 

4iL9 45.J. 45.3 45.4 
44.9 45.l 45.3 45.4 
44.9 45.1 45.3 45.4 

44,9 45.1 45.3 45.4 

45.3 

45.5 
45.5 
45. 5 
45.5 

43.6 
44.3 
44.7 
45.0 
45. 2 
45.4 
45.5 
45 .. 6 
4-5.6 
45.6 
45.6 
45.6 

44.3 
44.7 

45.2 
45.3 
45.4 
45e5 
45.6 
45.6 
45 .. 6 
45.6 
45.6 

44.8 45.0 
45.0 45.2 
45.2 45.2 
45.3 45.3 
,l5.3 45.3 
45.4 45.4 

45.6 
45.6 
4.5. 6 
45.6 
45.6 

45.5 
45.6 
45.6 
45.6 
45.6 
45.6 

L = Longitudiilcl extent of .the bulk ~re.in. 

For other values of hand/or L the reaction londs shall be determined by 
linear interpolation or extrapolation as necessnry. 

The strength of the end connections of such vertical member~ or 
uprights may be calculated on the basis of the maximum load lik~ly to 
be imposed at either end. These lands are as follows: 

Maximum load at the top •••••• 50% of the appropriate 
Longitudinal Divisions total load from Table I 

Mnximum load at the bottom ••• 55o/; of the appr-o pr-I ate 
total load from Table I 

Maximum load at the +-·- p t, 5% of the approprinte ,;,,U ••• •••'-t- .o 
T1ransverse Divisions total load from Table II 

Mo.xinnun load at the bot tom ••• 601~ of the aprropriate 
total load from Tnble II 
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The thickness of horizontal wooden ooards may also be determined 

having regard to the vertical distribution of the loading represented 

by Tables III and IV above and in such ca.ses 

t = 10 a j £. x k I 
X 213.3 

where: 
t =· Thickness of board in mm; 
a= rlorizont~l span of the board i.e. distance between 

uprights in metres; 
h = Head of grain to the bottom of the division in metres; 

p - Total load per unit length deri~ed from Table I or II 
in kg; 

k = Factor dependent upon vertical distribution·of th~ 

loading: 

When the vertical distribution of the loading is assumed to 
' 

be ~iform, i.e. rectangular, k shall be taken as equal to 1,0. 

For a trapezoidal distribution 

k = 1.0 + 0.06 (50-R),where 
R is the upper end bearing reaction taken from Table III or IV. 

(d) Stays or Sh.ores The sizes of stays and shores shall 

be so determined that the loads derived from Tables I and II in the 

preceding paragraphs (a) and (b) shall not exceed one-third of the 

breaking loads. 

( D) Saucers 

When a saucer is used to reduce the heeling moments in a full 

compartment, its depth, measured from the bottom of the saucer t• 
the deck~ line, shall b8 as follows: 
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For ships with a moulded breadth of up to 9.14 metres, not 
less than 1.22 metres. 

For ships with a moulded breadth of up to 18.29 metres or 
more, not less than 1.83 metres. 

For ships with a moulded breadth between 9.14 metres and 
18.29 metres, the minimum depth of the saucer shall be 
calculated by interpolation. 

As far as is practicable the top (mouth) of the eaucer shall 
be formed by the underdeck structure in the way of the hatchway, 

i.e.ba.tchside girders or coamings and hatch end beams. The 

saucer and hatchway above shall be completely filled with bagged 

grain or other suitable cargo laid down on a separation cloth or 

its equivalent and stowed tightly against adjacent structures and 
the portable hatchway beams if the latter are in place. 
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· PART II - SECURUlG OF PARTLY FILLED COMPARTMENTS 

(A) Strapping or Lashing 

(a) When, in order to eliminate heeling moments in partly 

filled compartments, strappirig or lashing is utilized,. the 

securing shall be accomplished as follows: 

(i) The grain shall be trimmeq. and levelled to the 
extent that it is very slightly crowned an~ 
covered wi t_h burlap separation cloths, tarpauJ ins 
or the equivalent. 

_(ii) The separation cloths and/or tarpaulins shall 

overlap at least 1.83 metres. 

(iii) Two solid floors of 25 mm lumber shall be laid 
with the top floor running longitudinally and 
nailed to an athwartships bottom floor~ Alter 

natively, one solid floor of 50 mm lumber, running 
longitudinally and nailed over the top of a 50 mm 

bottom bearer not less than 150 mm wide, may be 

used instead of the two floors of 25 mm lumber. 

The bottom ber1rers shall extend the full breadth 

of the compartment and shall be spaced not more 

than 2.44 metres apart. Arrangements utilizing 

other materials and deemed by an Administration 
to be equivalent to the foregoing may be accepted. 

(iv) Plow steel wire (19 mm diameter or equivalent), 

doubled steel str~pping (50 mm x 1,3 mm and having 
a breaking load of at least 5000 kg), or chain 

of equivalent strength, each of which shall be 

set tight by means of a 32 mm turnbuckle, mey be 
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used for La sh Lng s . A wi.noh tightener, used in 
conjunction with a 106ki~g arm, may be substituted 

for the 32 mm turnbuckle when steel strapping is 

used, provided suitable wrenches are available 

for ae t t i n.; up as necessary. When steel strapping 

is used, not less than three crimp seals shall be 

used for securing the ends. When wire is used, 

not less than four clips shall be used for fC,irming 
eyes in the lashings. ~ 

(v) Prior to the c6mplction of loading the lashing 

shall be positively attached to the framing at a 

point approximately 450 mm below the an t t c i pe.t ed 

final grain surface by means of either a 25 mm 

shackle or beam clamp of equivalent strength. 

(vi) The lashings shall be spaced not more than 2.44 
metres apart and each shall be supported by a 

bearer nad Le d over the tnp of the f o r e and aft 
floor., This bearer shall consist of not less than 

25 mm by 150 mm lumber or its equivalent and shall 

extend the full br ead th of the oompar-tmen t. 

(:B.) Construct.ional D.etails of SecurinF-~ Arrangements 

Where bagged grain or othor suitq,ble cargo is utilized for the 

purpose of securing partly filled compartments, the free grain 

surface shall be covered with a separation cloth or equivalent 

and/o:r by a sut tnb1e platform. Such platforms shall consist of 
bearers sp2.ced 11.ot more thnn 1.2~ metros apart and 25 mm boards 

le,id thereon spaced net more than 100 mm apart. :Platforms may be 
constructed of other materials provided they are deemed by an 

Administration to be equivalent. 

(c) Bagged Grain 

Bagged grain sho..11 be carried in sound bags which shall be 

well filled and securely closed. 
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