9.  SAMPLING THE SURROUNDING WATERAND
MEASURING THE APPARENT DENSITY

9.1 Introduction

9.2 Sampling the surrounding water

9.3 Sampling equipment

10. DISPLACEMENT CORRECTION FOR DENSITY

10.1 Introduction

10.2 Calculation of displacement corrected for density

11.  MEASUREMENT OF DEDUCTIBLE LIQUIDS ON BOARD
11.1 Introduction

11.2 Ballast water

11.3 Freshwater

11.4 Bunkercontents

11.5 Correcting for trim

11.6 Calculating trim and list corrections

12. IMPORTANCE OF THE EMPTY SURVEY
12.1 Introduction

12.2 Importance of the empty survey

12.3 Negative constants

APPENDICES

Appendix| The Deckline and Loadline
Appendix |l Irregularities Limiting the Accuracy
of a Draft Survey

102-109

110-112

113-127

128-130

131-133
13_4—136




l-——.-_--h_-

Draft surveys will involve the surveyor in the measurement of a wide variety
of vessels of different types and nationalities — each with its own
characteristics. The high level of accuracy required depends on careful
attention to detail and the proper handling of unusual circumstances which
may arise from time to time. Here, there is no substitute for proper practical
training and experience —the mere study of this manual is not enough.

It seems probable that in the years to come various additional corrections and
new forms of measurement apparatus may be developed and this manual will
therefore need to be revised from time to time in order to keep abreast of
modern practice. Suggestions for improving the manual will be more than
welcome and should be addressed to:

The Draft Survey Technical Centre
SGS —Van Bree N.V.— MINDIV
Doornzelestraat 88

B -9000 Gent

Belgium
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3. The vessel's documents which are re:

quired to carryout a draft survey are
based on: .

— the vessel floating in water of a certain density

~ the vessel being on even keel. That is with the same draft reading
forward and aft.

— the vessel being upright; That is” without list and with the same
midships draft on port and starboard sides. :

Unfortunately, such ideal conditions are rarely encountered and in practice,

certain corrections have to be applied. These wili be explainedin the following
sections of the manual.

+
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"ECTION 2.

GLOSSARY OF TERMS

ENGLISH VERSION

Term or abbreviation

Definition and explanation

aft
aft draft

aft perpendicular

AP

after peak tank

ballast

ballast ténks

breadth

boiler feedwater tanks

bilges

bunker tanks

calibration tables

NE P2
: e Yedcs

Ator towards the rear part of the vessel,

. Dra:ft measured at the aft part of the vessel.

An'i imaginary vemcal line, at right angles to the
keel, passing : through the first. frame.:and
therefore located on or nearby the ship’s rudder
post.

Aft perpendicular.

A compénment situated at the extreme rear of the
vessel often used to contain fresh water or ballast
water.

Water pumped into or out of the vessel l norderto
maintain stabdny

Tanks aboard the vessel specially deslgned to
receive ballast water or, in the case.of tank
vessels, cargo tanks used to contain ballast.

Maximum width of the ship.

Tanks provided aboard the vessel to contain

. water used for the production of steam.

Spaces at the bottom of the engine room or pump-
rooms where water is allowed to accumulate. As
the bilges usually also contain waste oil, they may

. not be discharged within the port limits. For draft

survey purposes the quantity of liquid in the
bilges should be controlled before and after
loading or discharge, so that any change in
quantity can be detected.

Tanks intended to contain fuel oil either for steam
raising purposes or for the provision of power to
the main engines and auxiliaries.

Seetank sounding tables
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centre of flotation

cofferdams fwd and aft

constant
deadweight
. deckline

deeptanks _

Flretsgefices |

~ density (true)

TR

density (apparent)

diesel oil

The point around which a ship tips often called
the “tippir. .entre”. : -
These terris apply more particularly to ocean
tankers, co astal tankers and tank barges. They are
empty spaces provided in order to separate the
-cargo tanks from the machinery space- aft and
from the forward peak and other forward parts of
the ship. Cofferdams frequently contain water,
either intentionally or accidentally, and should
-therefore always be sounded both before and after
cargo is measured by draft survey.

. The difference between the light ship weight

- according to ship’s documents and the net empty
survey displacement after deducting  aif
measurable weights.

This is the weight of a vessel's cargo, fuel, water

- " andstores

A line clearly marked on the port and starboard
sides of the vessel, amidships as required by

' =Intarn_a.tionai Loadline Regulations.

Tanks situated near to the bottom of the vessel.

The mass of a volume unit of'a liquid. It may be

- expressed in terms of grammes per millilitre,

kilogrammes per cubic meter, pounds per cubic
foot, etc.

" - Density, as defined above, but without allowing

for the buoyancy effect of the atmosphere. The
apparent density of sea water, fresh water, ballast
water, etc. is measured by the SGS draft survey
hydrometer. This gives weights comparable to
those which would be obtained by weighing a
carefully calibrated container on an accurate
weighbridge, so as to obtain commercial weights,

Fuel oil used to feed diesel engines. There are
various grades of diesel oil including light diese!
oil for auxiliary engines and heavier diesel oil for
main engines.

displacement

displacement table/scale

double bottom tanks
draft {(draught)

draft marks

draft survey

drinkable water
engine water

even keel
Podiepit il

fore {forward)
forward draft

forepeak tank

forward perpendicular

The total weight of water displaced by the vessel.

- Displacement includes the light ship weight plus

all other weights on board including cargo,
ballast bunkers, etc.

i : h vessel, giving
Atable, specially prepared for eac v
the displacement corresponding to various
drafts. ’

Tanks situated in the vessel’s double bottom and
used either for bunkers or ballast water.

Depth of water from the water surface down to
the bottom of the ship’s keel.

i " pai tded on the
A series of figures painted or weld
vessel's hull, usually forward, midships a'nd gft,
on both port and starboard sides and |ndlcatlnfgt
the draft of the vessel at the points where the dra
marks are situated.

m of cargo measurement based on
/:'oe:gtr?ng the draft of the \_/essz_al before andtafter
loading or discharge, taking into c-xccoyr;1 a:y
changes in weight other than cargo, whic :n ny
have taken place during cargo handling opira"m ‘.
i.e. changes in the weight of water ballast,

bunkers, stores, etc. ’
Fresh Water for human consumption.
Water used for the cooling of diesel engines.

' f a vessel are
When the forward and aft drafts of 3
identical, the ship is said to be on an “even keel”.

At ortowards the front part of the vessel.
Draft, measured at the forward part of the vessel.

he extreme forward
A compartment situated at t 0
part ofp the vessel often used to contain ballast

water,
An imaginary vertical line, at right angles to the

keel and passing through the point' where the
summer loadline intersects the vessel’s stem.
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hydrostatic curves
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perpendiculars (LBP)

list

Lop

light ship weight

lubricants

l freeboard (assigned or
statutory)
' freshwater
' fuel oil (heavy)

The distance from the upper part of the deckline ’

to the summer loadline as “assigned” or stated in
the Freeboard Certificate relating to the vessel
concerned.

Not salt water (sea water). This is the water on
board a vessel for drinking, washing etc.

High density fuel oil used either as boiler fuel or
as fuel for main diesel engines suitably adapted
for the purpose.

The deflection of a vessel loaded in such manner
that the draft amidships is less than the mean of
the forward and aft drafts.

f\ document specially prepared for each vessel
indicating, among other things, the centre of
flotation or “tipping centre” at various drafts.

The part of a ship extending along the bottom
from stem to stern. '

Longitudinal centre of flotation.

Distance between the forward and aft perpen-
diculars measured parallel to the keel.

Inclination of the vessel from the vertical position
measured at the longitudinal midships axis. It is
usually measured by means of an inclinometer
giving results in degrees of angle. List can also be
calculated, if necessary, from the difference
between the port and starboard midships drafts.

The weight of the vessel after completion of
construction but without fuel bunkers, stores, etc.
The light ship weight is usually mentioned on the
vessel's displacement scales and represents the
difference between the displacement scale and
the deadweight scale.

Oils for lubricating the main engine, auxiliary
engines and other moving equipment aboard the
vessel.

TEREEEEENENNENEEN
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mean aft draft

mean forward draft

mean fnidshlps draft
midships

moment

Moment to change
trim 1 cm (MTC)

Moment to change
trim 1 inch (MT1)

Plimsollline
portside
rudder post

sagging >ﬁ-‘<

scale drawings

sounding

0 226 arlt noswisd oitsf

"{_ﬂw'« 21 oifioaqge

- Average of the aft drafts on port and starboard

side.

Average of the midships drafts on port and
starboard side.

Averags of the midships drafts on port and
starboard side.

Longitudinal centre of the vessel as in_dicated on
the hull by the Port and Starboard loadline marks.

The moment of a force is a measure of the
rotating effect of the force about a given point.
The rotating effect will depend upon the
magnitude of the force and the length of the_lever
upon which the force acts, i.e. the perpendicular
distance between the line of action of the force-
and the point around which the moment is being
exerted.

The force required to change the trim of‘a vessgl
by 1 cm. This is defined as the weight —in metric
tons, multiplied the distance itis moved from the
centre of flotation —in metres.

The force required to change the trifn of a.vessel
by 1 inch. This is defined as the weight —in long
tons, multiplied the distance it is moved from the
centre of flotation —in feet.

Another name for summer load mark.

The lefi-hand side of the vessel as secii Ly @l
observer facing forward.

The vertical axis around which the rudder turns.

The deflection of a vessel loaded in such manner
that the draft amidships is greater that the mean
of the forward and aftdrafts.

Vessel's plans prepared so that each centimetre
of distance on the scale corresponds to a known
distance on the vessel. For example a scale
marked 1/100 means that 1 cm on the drawing
correspondsto 1 mon the shipiitself.

Distance between the bottom of.a tank and the
surface of the liquid which it contains.
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specific gravity

starboard side

‘stem correction
stern correction

summer loadline
summer mark

tpercm
immersion {TPC)

tperinch
immersion (TPI)

trim

trim correctlons

ullage

Ratio between the mass or weight in air of a given
volume of liquid and the mass or weight in air of
the same volume of distilled water. Both the

. temperature of the liquid and the temperature of

the water must be defined. There are thus various
forms of specific gravity which can lead to
considerable confusion. It is for this reason that
the term apparent density is preferred, as this
corresponds to weights obtained by weighing on
aweighbridge.

The right-hand side of the vessel as seen by an
observer facing forward.

Correction applied to the mean forward draft
when the forward draft marks are not situated at
the forward perpendicular.

Correction applied to the mean aft draft when the
aft draft marks are not situated at the aft perpen-
dicular.

An imaginery line, parallel to the keel passing
through the upper edge of the summer mark
which corresponds to the maximum draft per-
mitted in the summer zone in sea water.

The line, surrounded by a circle, permanently
marked by centre punch, or by welding, on the
port and starboard sides of the vessel amidships
as prescribed by the ship’s Loadline Certificate. .

The number of metric tonnes required to change
the mean draft of the vessel by 1cm.

The number of long tons required to change the
mean draft of the vessel by 1 inch.

Difference between the mean draft forward and
the mean draft aft, both measurements having
been corrected to the forward and aft perpen-
diculars where necessary.

Corrections applied to the displacement of the
vessel when the vessel is not floating on an even
keel.

Distance between the surface of the liquid in a
tank and the top of the tank or corresponding
sounding pipe.
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SECTION 3
INTRODUCTION TO THE M/V “MINDIV"

The M/V “MINDIV” is a hypothetical vessel with clearly specified dimensions
as given below. This vessel will be used in the subsequent sections of the
manual to illustrate the various techniques and calculations involved with a

draft survey. -
GENERAL PARTICULARS
Type of ship :  bulk carrier, single deck type
Keel laid . : November 1, 1980
Gross tonnage : : 16,400t
Net tonnage ¢ 11,500t
Deadweight : 26,000t
Light weight : 5,000t
Length overall ¢ 180.00 m

- Length between perpendiculars : 170.00m
Breadth moulded : 20.00m
Summer freeboard : 3.00m
Summer load draft : 10.00m

The general layout of the MINDIV and its hold and tank arrangements are
shownin figure 1. opposite.
NOTE

In line with international standards (IS), the following abbreviations are used
in this manual:

t ¢ metric tonnes
tons : long tons —sometimes written LT.

Note that 1 LT = 1.016047 t
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SECTION 4

" water. These proce!

. Draft measurement _: .measuring the dr:

" Before readiné

IRERERRRENY

.READING OR MEASURING THE DRAFT L

4.1 Introduction

In this sectio‘n of the manual we are going to consider the procedures for
reading and measuring 8 vessel's draft —that is the depth of its keel in the
dures rely upon marks which appear on every vessel

and which are of known height above the keel.

Definitions

: reading the draft from draft marks marked on the

Draft reading
hull of the vessel

aft from certain fixed reference
points and the waterline. ’

! urir'gg‘ the draft of the \)e;éel the following actions ,

r meas!
mustbe folowed: . . . -

icer to halt all operations that may cause the

(] Request the Chief Offi
line to change relative to the marks on the

-+ -iposition of the water
. -vessel,namelyi—-. ... o
_ thetransfer of ballast or other liquids

— the loading and/or discharge of cargo

— the movement of booms and deck cranes or the opening or
closing of hatch covers. :
{i)  Checkthe ballast tanks (refer Section 11}
(ii) Note the position of the anchors. .

Whenever possible, draft readings or measurements should be effected
jointly with the Chief Officer or his representative.



4.2 Reading the Draft

Sea going vessels will have a scale of draft marks In up to six positions on
the hull — forward, aft and midships on both port and starboard sides of
the vessel. The scales indicate the depth of the keel in the water.

Figure 2a METRIC SYSTEM

. The scales will either be:

Inthemetricsystem  -— - metres {m) and centimetres {cm)
Seefig. 2 : . . .

Intheimperialsystem - feet(ft) and inches
Seefigs3and4.

“n sorﬁa cases both systems will be used. - -

i

*“Taking a draft reading-is'simply a matter of noting the water level on the
scale. Often this is-not as easy as it-sounds. The draft marks could be -
difficult to read — due to rust or poor painting, the sea could be choppy or
there could be a swell: Where the vessel is in a state of excessive trim, the
stern or bow scales could even be clear of the water. -

To enstire the hijhest level of accuracy, readings should be taken close to
the water line — from a launch if possible to-reduce the problems of
parallax. B . . v -

Examples of the metric and imperial s{stems a‘re"gh}en overleaf.
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Figure 2b

20cm

METRIC SYSTEM
- 92-___9.20m

. __885m

____880m

38
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Figure 3a

IMPERIAL FEET AND INCHES SYSTEM

39
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Figure 3b IMPERIAL FEET AND INCHES SYSTEM
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5.00m

43

Moeasuring the Draft

When the midships draft scalé is not marked or cannot be clearly read,
the draft must be measured indirectly.

This is done by measuring the distance between the surface of the water

-~ and any point on the vessel’s hull that is of known height above the keel.

The measured distance is then subtracted from the height of the reference
point above the keel. E

Toill this, let's ider a re tar box 5.00 metres high {fig. 5).
To determine its draft, the distance between the top of the box and the
water is measured and this distance subtracted from the total height of
the box. :

Fig.5

3.00m

2.00m

Total height of the box 5.00m

Distance between the top
ofthe box and the water line  3.00m

Draft 2.00m

As you can see, this gives the same result as measuring the distance from
the bottom of the box to the surface of the water.

In the following sections of the manual, we will show that a vessel is
merely a more complicated shape of box and that the same principles
apply, provided that corrections are made to account for the profile of the
vessel's hull.

43
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Let us now apply this principle to the MV “MINDIV~.

On all vessels there are two official fixed reference points. These are the:

deckline
and .
summer loadline {or summer draft)

which appear on both the port and starboard at the midships.

(Further details of the deckling and summer loadline arrangements are
givenin Appendix I).

Fig. 6 below shows the loadline arrangement for the MV “MINDIV".

T f‘"“" mswamt Deckline
8
2
2 l300m
8
E
E
71 AN
3 G Summer Loadiline
10.00 m
3
E: .
] % Water Line
V4 2= Z4
i3
52
£
$2E
A ‘g @
583
ESS
ES3
AT & Vessel's Keel

Because the height of the marks above the keel are always given in the
vessel’s general particulars, the midships draft is easily determined. This
can be done in two ways. Let's consider the case of our hypothetical
vessel, the MV “MINDIV”.

Ak

the di h

thed

Thefrst. hod is to

deckline above the kee! {fig. 7).

surface of the water and to subtract this from the known helght of the

" Fig.7
. = = < pa—— T
3.00m
* '"‘-e' 7.00m
10.00 m
I 6.00 m
: Height of tha N
— deckline above the keel 13.00m
| A A h
the dechline and the water 7.00m
Draft of the vessel 6.00m
E |
E 45



. Alternatively, the draft could be found by measuring the distance - C

| between the top of the summer loadline and the surface of the water and i ’ .

! subtracting this from the known height of the summer loadline above the : _ R

i keel {fig. 8). ) " .

i

] Fig.8 : .

i I Figure 9: MV “MINDIV* Hydrostatic Table

- . AWATER 1.025 DRAFT
s = an ' I s:m MOMENT] TONNES | I
i i r METRES N WEIGHT | CHANGE | PERCM
! o e . |400m T — . ¢ 1 TRIM 1CM|IMMERSION
L . . | 1t=1000kg) tam | (C) |

i . L T 1000 m - ) 3.00m enfoa10.20 31,700, 26.700 . N16_ 35,96 10.20
: ¢ < ’ 6.00m TE .10 31350 26.350 23 35,03 0.0

-
—

wa |

Suumer

4 E ) ' 19.20 31.000 26.000 410 35.0¢ 1000
[} .- - - :
: i .30 30.650 .- 25.6%50 - .. 407 . 3e97 :g
70
60
50
L1
30
20

’ 31,86
v .30 30.301 25.301 wox 18,
osu v z...- 29.953 28953 sy s
loadling aboemmmer o 9.50  29.506 ' 24.406 296 3,
loadline above the keel * 10.00m H

. B . . :
9
9

.50 29.250 28,260 - - 392 - .. 3u,52
30 28,518 23.925 L
.30 28,572 21572 388 1,28
.20 28,230 23.230 380 2,18

Measured distance between the
summer loadline and
the water = 4.00m

wwwnoowooe

Draftofthe vessel 6.00m

SUMMERLOADLINE : 10.000m

As you can see, both methods give the same result. In fact any mark on a

vessel’s hull - of known height above the keel, can be used to determine
the draft. ’

FREEBOARD :.3.000m

For example, where draft marks are illegible or corroded, or when the
vessel is close to the quay and the marks cannot be read, the distance of
the water fine could be measured from a legible draft mark, or even from

_aport hole providing its distance above the keel is marked on the vessel’s
plans.

In practice the position of a vessel's summer loadline and deckline can be
obtained from the vessel's hydrostatic documents (these will be
explained in detail in subsequent sections). Examples of these for the MV
“MINDIV* and two other vessels are shown in figs. 9, 10 and 11, overleaf.
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SECTIONS Ce ,
CORRECTING DRAFT READINGS TO PERPENDICULARS

5.1 Introduction

“The "Perpendiculars™ are imaginary vertical lines, dividing the length of
the vessel into two equal parts, in order to simplify various calculations
such astrim, stability, etc.

Ships documents are always based on the draft reading at the
perpendiculars. Since draft marks are not always situated at their
perpendiculars, then the observed draft readings need to be corrected to
the perpendicular.

Definitions

— The forward perpendicular (F.P.) is an imaginary line at right angles to
the keel situated at the point where the summer loadline intersects the
vessel’s stem.

— The aft perpendicular (A.P.) is an imaginary vertical line at right angle
to the keel, passing through the first frame and therefore located on or
nearby the ship‘s rudderpost (see note p.51).

— The midships perpendicular (M.P.) is sit d midway between the F.P.
and the A.P.

— The distance between F.P. and AP. is called Length Between
Perpendiculars (LBP).

Fig. 12

|
by /

L /7

P,
AP 1/2LBP M.P. 1/2L8P F

1
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NOTE:

It is useful to note that the numbering of the frames starts from the A.P,
and that the A.P. is the position of the first frame, usually marked “O” on
the plans, although on USA built vessels and some other ones,, frame
numbering starts from the F.P.

The following pages illustrate how draft marks may be situated away
from the perpendtculars, Fig. 13.
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Figure 13a
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Position of the Draft Marks to the Mid-ships Perpendicular (MP)

Figure 15a

Figure 15b

E

5.2 Forward draft (stem

Consider a vessel trimmed by the stern as shown in Fig. 16, i.e. with a
deeper draft aft than forward.

Fig. 16,

waterline

V//Z4

A.P.

= distance between the forward perpendicular and the forward draft
mark.

o

= the perpendicular correction.

The observed forward draft when projected to the forward perpendicular ™
(F.P.), cuts the perpendicular at a point above the water level.
Consequently, less draft would be obtained if read ontheF.P.

Therefore, when the draft mark is located aft of the perpendicular and the
vessel is trimmed by the stern, the correction (c} will be negative,
resulting in a smaller reading on the forward perpendicular (F.P.}.
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. waterline

5.3 Aft draft (stern correction)

Again consider a vessel trimmed by the stern as shown in Fig. 17V below.

Fig. 172,

7

o

: BRAFT MariK
= distance between the aft perpendicular and the aft perpendicular .

o

= the perpendicular correction.

The observed draft when projected to the aft perpendicular (A.P.), cuts
the perpendicular at a point deeper in the water. Consequently, more
draft would be obtained if read on the A.P.

Therefore, when the draft mark is located forward of the perpendicular

and the vessel is trimmed by the stern, the correction (c) will be positive,
resulting in a greater reading on the perpendicutar.

57

Opposité:Sigﬁs will be applied when the vessél is trimmed by the head,
(Fig 18), i.e. when the forward draft is deeper than the aft draft.

Fig. 18.

/17

waterline

(3]




5.4 Midship’s draft (midship’s cor jon)

Applying the same principle as explained in 5.2 and 5.3.

Fig. 19.

/4

F.P.

AP,

—  When the vessel trims by the stern and th§$l:served midships draft
is aft of the midships perpendicular, the sign will be negative.
(case x: compare with the stem correction in fig. 16).

—  When the vessel trims by the stern and the observed midships draft
is forward of the midships perpendicular, the sign will be positive.
(case y: compare with the stern correction in fig. 17).

—  Opposite signs will apply when the vessel trims by the head, i.e. with
a deeper draft forward than aft.
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5.5 Calculation of the Perpendicular rrection

The perpendicular correction is calculated with the formula:—

Fergewed poces. 8T wagores FE sipaligiecic

Observed Trim (m) x Distance between Observed Draft Mark and Perpendlcular {m}
Length between the Draft Marks (m) 2 /.27
SUMMERLOADUNE . -

Geem Tro- T,
Where observed trim is: the difference bétween the observed aft and
forward draft.
Rules Zsio=e
Trim by stern — Draftmark aft of the perpendicular "
Trim by head — Draftmark forward of the perpendicular Correction — ve
Trim by stern— Draﬂmark forward of the perpendicular

Trim by head — Draf k aft of the perp Correction + ve

No perpendicular correctons are required when the vessel is on an even
keel or when the draft marks are situated on the perpendicular.

AR - - did

1BP i

'-'-Xow
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6.6.1 Distance between the aft draftand the A.P.

ﬁﬂp“f‘ﬂ“"‘,’C °

5.6 of the di betv the Observed Draft

and the Perpendiculqr

In the case of the M/ MINDIV, the aft draft marks are 7 cm away from
the aft perpendicular (fig. 20). This means that the actual distance on
the vessel will be: ‘ v N

When correcting the draft readings to the perpendicular, the first step is

to find the distance the draft marks are away from the perpendicular.
These distances are sometimes shown in the vessel’s documents. If they
are not, they may be estimated by marking the position of the observed
draft and the perpendicular on the quay and then measuring the distance 7

= 7x100cm

7m

M -

At the midships, the distance between the observed draft and the

perpendicular can be measured directly from the quay or a launch. Figure 20

Cooronny

774
Referen(cs to ship’s d

The distance between the observed draft and the perpendicular can be
calculated from the vessel’s documents, as follows:—

Firstly the scale of the drawing has to be found.
1 pere €
r\’I‘\{‘t_lga‘rta the scale is not marked on the plans, it can be dzét:srmifled by

comparing any of the vessel’s known dimensions with the corresponding
distance on the drawing. 7 I ‘ St 7em
PP T pecyaediaoees st R

For example, we know that the summer draft of the M/V MINDIV is
10.00 m. if we measure the corresponding distance on the drawing —that
is the distance AB, between the summer loadline and the keel, we find
this to be 10 cm {fig. 21).

From this, the scale of the drawing can be found. This is simply the
dimension measured on the drawing, 10 cm, divided by actual
dimension, 10 m —that is 1000 cm.

DRAFT MARKS

= 10/1000

= 1/100

TLELLEE LR R R e e i

In other words, 1 cm on the drawing represents 100 cm on the vessel.

. apsleseree PO
Tﬁgs cap b‘i‘ cpgcked by mea:

g e

chec 1easuring any other known distance, however,
dreater aécuracy will be 4chievi using the large dimengions stich as the

length between perpendiculars (LBP).

AP.
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5.6.2 Distance between the forward draft and the F.P.

In the case of the MV “MINDIV* and many other vessels the draft marks
at the stem of the vessel follow the profile of the hull, tg\ae;‘gfo:[e the
distance between the draft marks and the F.P. will vary depen‘amg on
the draft of the vessel.

For example, the MV “MINDIV".fig. 21 below

fwcm

oo rars cayeass F.P.
Let's conaner}he case of an observed forward draft of 5.00 m.
OOt MIPATY  yiipo weseTh 3
The first step is to multiply this distance by the scale. This gives us the
corresponding distance on the drawing:

= 500 cm x 1/100
= 5cm

In other words, the position where the forward draft was read — point
“8§”,is 5 cm above the keel.

The next step is to measure line CD. This is the distance parallel to the
keel between point “D” — where the draft was read, and point “C” —on
the forward perpendicular.

ro cocrafici
This is found to be 2 cm.

oasgere cerddeceia

By dividing this distance by the scale of the drawing, the distance it
represe‘nts is found.
apegetIgures  fusgd
2cm-1/100
2cm x 100

2m
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5.6.3

RIARTE

Distance between midships draft and the M.P.
209500 - eiloagid : RS . .
Itis therefore obvious that when the draft marks are situated forward or
aft of midships, the distance between the middle of the draft marks and
the middie of the circle of the Plimsoll mark can be measured on the

hull.



CR R R NS e e——

EXAMPLE:
MV “MINDIV*
* POSITION OF THE DRAFT MARKS
Fig. 22 ' ’ )
2,000m
. 131 0,5004
2 O g
< < <
: ok
— a} o [
LBP 170,000m
¥
Observed forward draft 5.000 m.
Observed midships draft 6.020m.
Observed aft draft 7.000 m.
LBP 170.000 m.

Observed trim: 7.000 m —5.000 m = .2.000 m (by the stern}

Length between the marks: .
170.000 m — (2.000 m + 7.000 m) = 161.000 m. = £5/7

65
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To correct the forward, midships and aft draft to the perpendiculars.

cofp i
Stem correction = ATE’;;'I " 2.000mx2.000m = 0.026m
- 161.000m

Stern correction = ’i’-"j—“ 72.000mx7.000m = 0.087m
161.000m
" Midships correction ’!L’__ 2.000 m x 0.500 m = 0.006 m
- 161.000 m
Observed forward draft 5.000m
Correction is minus (vessel trims by the stern and
observed draft marks are aft of F.P.) -0.025m,
Corrected forward draft 4.975m
{Hypothetical draftatF.P.)
Observed aft draft 7.000m
Correction is plus {vessel trims by the stern and
observed draft marks are forward of A.P.) +0.087 m
Corrected aft draft 7.087 m
{Hypothetical draftat A.P.)
Observed midships draft 6.020m

correction is minus (vessel trims by the
stern and observed draft marks are aft of M.P.
same condition as stem correction) -0.006 m

Corrected midships draft 6.014m
{Hypothetical draftat M.P.)
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SECTION 6

CALCULATION OF THE MEAN DRAFT CORRECTED FOR‘ »
ULL DE A K

6.1 Introduction

d to an uneven distribution of weight, hull
ads to different draft readings forward,
vessel is ‘upright’ and on ‘even keel’.
rred, the midships, forward and aft
t when determining the vessel's final

When a large vessel is subjecte
deformation can occur. This le
midships and aft — even when the
Where hull deformation has occu
drafts must all be taken into accoun
draft.

going to consider the types of

In this section of the manual, we are
e made to achieve the

deformation that occur and the corrections that ar
mean draft corrected for hull deformation.
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The types of defarmation that are lik “ ing”
e ikely to occur are known as “hogging EERTSRRT L1 Tt S VRS IS L S AN i

6.2 Hogging 6.3 Sagging
H PPN . . .
Isosgl?‘l,r;% tltse?ie:tt lliltt;s:‘e::d‘::':l‘ ta l;_eham Whlchl has a weight at each end and Sagging is illustrated by a beam which has a weight at the centre. The
point. The result is that the beam bends in a - result is that the beam is deformed in a convex manner (fig: 25).

concave manner (fig. 23).
The same thing occurs when the hull of a vessel is loaded with all the

The same thin. " i - " "
g occurs when a vessel’s hull is loaded either side of - weight midships. The sagging stress forces the midships downwards (fig.

midships (fig. 24).
e ¢ 9.2 ) “ 31 S
Fig.23 . Fig. 25
Fig. 26
rig. 24 Y ]’

In general, a vessel tends to hog in the empty condition and to sag when
loaded. Of course, this is not a universal rule and does not apply to all
vessels nor all conditions of loading.

68
Hogging or sagging can also be influenced by the position of the vesselfs

castle and engines.
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Having seen the types of deformation and how they occur, the example below
explains how to determine whether there is any deformation.

Fig.27
L. 4.930m 5.010m
Portside . Starboard side
5.900m 6.140m

6.980m 7.020m

Mean forwarddraft = port + starboard = 4.990 +5.010m = 5.000m

2 2
Mean draft = port + board = 5.900 +6.140m = 6.020 m
2 2

Mean aft draft = port + starboard = 6.980 +7.020m = 7.000m

2 2

To determine whether the vessel is sagging or h , the mean of the mean
forward and mean aft drafts must be calculated, to compare this resuit with
the mean midships draft:

Mean forward and aftdraft = 5.000+7.000m = 6.000m
-

This demonstrates that the vessel’s hull is sagging by 2cm.

70

BEES S S S S S &R B

64 C ion of the mean draft corrected for hull deformation

When correcting for hull deformation, the first step is to calculate:

— the mean forward draft
— the mean aftdraft v
— the mean midships draft .
~ and from these, to calculate three further means:
— the mean forward and aft draft
— the mean of means draft
— the mean of means corrected draft

Using the foliowing formulae:—

Note: The drafts U§Ed in these formulae are the draft readings corrected to the
perpendicular. —

Mean forward draft (FWD) = forward port + forward starboard

2
Mean midships draft(MID) = midships port + midshi board

2
Mean aft draft (AFT) = aft port + aft starboard

2
Mean forward and aft draft (M) = FWD + AFT
2
Mean of means draft (MM) = M+ MID
2

Mean of means corrected draft (MMC) = MM + MID
2

It is the mean of means corrected draft, MMC, which will be used for further
calculations.

Although this system for hull deformation applies to most cargo vessels,
other types of vessels, such as fast passenger ships and warships, use a
slightly different system.




P

Because the midships is the widest part of a vessel, the midships draft has the
greatest effect on the vessel's final mean draft.

This is illustrated in fig. 28 below.

Figure 28

This is also demonstrated by the MMC formula as follows:

MMC = MM+ MID
2
as MM = M+ MID
2 Gest
_ - T t G MiD+ T,
MMC M+MID + MID M+3MID . MM i iabeig L

8

4 2 4 f

It can be seen that a 75% weighting is given to the mean midships draft (MID),
and 25% weighting to the mean forward and aft draft (M). This reflects the
relative greater width of the midships to the forward and aft width of the
vessel, and the greater significance of the midships draft to the forward and

aft drafts.

2M+EMiD.
mae= g
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Example MV “MINDIV”

To end this section let us return to the MV “MINDIV”.

From Section & we calculated the forward, midships and aft drafts corrected

to their respective perpendiculars.

Assuming the drafts are the same port and starboard we have:—

Mean forward draft (FWD)
Mean midships draft (MID)
Mean aft draft (AFT)

These mean draft values can now be used to calculate the mean draft

corrected for hull deformation (MMC) :

Mean forward and aft draft (M)

Mean of means draft (MM)

Mean of means corrected draft (MMC) = MM +

and:

— mean draftfor + aft
— mean draft midships

difference

= 4975 + 7.087m

2
= 6.031m
= 6.031 + 6.014m

2
= 6.0225m
MID = 6.0225 + 6.014m

2
= 6.01826m

This shows that the vessel’s hull is hogging by 0.017 m or 1.7cm.







~ SECTION?
CALCULATION OF THE CORRESPONDING DISPLACEMENT

7.1 Introduction

From the mean draft corrected for hull deformation or means of means
corrected draft (MMC) we will now in this section calculate the
corresponding displacement.

This is done by use of the vessel's hydrostatic particulars. These
hydrostatic particulars express the relationship between draft in metres
{or feet) to a weight or volume displacement, and can take the form of:~

— hydrostatic tables {figure 29, 30)
~ hydrostatic scales (figure 31, 32)
— hydrostatic curves (figure 33, 34, 35)

).

The form used will vary from shipyard to shipyard and from country to
country.

)
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|
| l -
/ 7.2 Hydrostatic Tables
/ —_—
/
/ From the hydrostatic tables it is possible to read the displacement
d corresponding to a certain draft. .
To explain this let us returnto the MV “MINDIV” where we calculated the
MMC to be 6.01825 m. ) Figure 29 MV “MINDIV” Hydrostatic Table
Referring to the hydrostatic table, fig. 29 we note thatthe tables do not list '
all possible drafts, therefore it is y to interpolate between 6.00m
. ourt seavs: .
and 6.10 m, as shown below: - - = = =3
METAES | oISPFLAC. | DEAD- moneNs | SowHES RS
| [ — - o VEZGHT  |ouxez | ex ot
Draft Displacement !- v 3 Tan 10{ SesTon
T i00a e x 2 (TPC)
6.10m =18,282t =§ : i 10.20 31.700 “g 35.96 10.20
- [ .
_ £ 7 - : 10.10 31.3%0 3 15,93 10,1¢
l 6.00m o dm —1_7_,§£t v’-—,_e___._ . 10.20 31.000 e 35.00 10.90
Difference: #9mor10cm = 301t s 3 L1 n.97 9.90
= wNA . w0 38,36 9.%0
Therefore 1cm 3019t 29.95) et 38,75 3.70
29.606 396 18,68 9.6¢
0.01825m = 1.825¢cm =30.1tx 1.825 29.260 392 w52 9.5C
Cire3at 28,915 3%9 0.0 9.5
. =54, 28.572 380 3u2e §.30
:.‘,'ﬁ“ 80 [T 9.20
.48 75 3,01 9.10
Therefore 21.550 372 33.87 9.30
7.212 367 33.13 1.90
6.000m +0.01825m =17,9811 +54.933t it e e
- .53 87 33,4 a.70
ADraftof6.0182m 18,035.933t. 26,206 352 nz 8.50
25.4T% a7 33.12 4.50
g.;n 138 32,97 8.30
. . . e .21 1
‘A further example of a hydrostatic table is shown in Fig. 30. z-.u: ﬁv i;:t : g:
26.562 32¢ 12.5¢ 5,10
20237 121 32,u 3.20
23.913 319 32.29 .50
23.591 316 32.18 7.3¢
23.210 N1 32,87 7.79
22.9%0 310 31,96 7.4
22.631 167 31,85 .58
22.113 o 31,75 T.%
21.996 01 31,53 1.30
21,680 298 31,82 1.20
27,388 29 3, 1.0
21.053 292 31,30 7.30
20.781 24% 3,19 §.90
20,530 28 31,08 i
20.120 213 30,37 i1
19.310 25¢ 10,86 6.0
19.502 2t 0.7 .50
19,198 s 30,68 8.320
18,888 z 30,53 6.30
18,582 268 30,32 6.20
18.282 285 1 .10
17,981 252 0.2 8.cc
17,881 1 2%9 30,09 5.30
. 17,381 12.38% 254 29,98 5.30
17.082 12,002 213 29.87 $.70
50
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Figure30  Hydrostatic Table .
\\ .
WYOROSIATIC TASLE ( wi1Tw SHE\L AND ALL APPENDATES)

ORAUGHT O1SPLA OIFF,. TPC [\ Lea \cr X8 "M LKM otser.
~CERENT

7.3 Hydrostatic Scales

) o [13] These are usuall ilable on a vessel, i as part of the general
o) (LY (1] (L}

arrangement plan. Often they are small and difficult to read therefore itis

m

556.3 84Tl 1 €
e 3::: g 555.2 3840} preferable to use the hydrostatic tables or curves if available, for greater
::;:i 3.06 $56.1 38338

accuracy.

However, when a hydrostatic scale is used and the final MMC does not
correspond with an indi d draft, it will be most difficult to read directly
the corresponding displacement.

Therefore an interpollation would be more accurate.

for example, refer to Fig 31 opposite.

IfMMC = 15°09" 26
it is impossible to read directly an accurate displacement corresponding
to this MMC.

Therefore it is necessary to interpolate between the nearest indicated
draft which reads directly corresponding displacement on the scale.

¥
F
13
4
[
¥
f
13
¥
P
¥
F
¥
¥
£
€
[
£
F
F
f
¢
F
f
F
*
¥
£
£
£
¥
F

|l . e
.

Draft Displacement
16'11700 = 3,800.000L.T. (longtons)
~— A ) : 15'09"00 = 3,500.00L.T.
3 £
4 Difference
1 1’02700 (or 14inches) = 300.000L.T.
i 1" 21.429L.T.
£ 0.25" = 5.357L.T.
¥
; Therefore .
: 15'09"00 + 0.25" = 3,500.000L.T. + 5.357L.T.
F 1570925 = 3,505.367L.T.
H et
¢
33} 4 35083
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An interpollation or a combination of an indicated draft with the TPC or TPI
would be more accurate, where

TPC = Tonnes percem (metric) ) .
(the p fora in the draft by 1cm) Figure31 MV ‘PELEGOS” Hydrostatic Scale
TPl = Tons perinch (imperial)
{the ad ispl fora ge in the draft by 1inch)
Refer again to Fig 31 to find the displacement for 15'09"25 o g TR
) 1\!«‘- P TS - HEESN
|G SA0ms ST ~ATEMFEET @ M EHIAT wast®
Draft : Displacement [ T 300c
150900 = 3,500.000L.T. L3
TPlat 15'09"00 = 21.170L.T.

21,170L.T.x0.25
5.293L.T.

Then 0.25"

(I}

3500000 + 5293
3,506.203L.T. .

Therefore  15'09"00 + 0.25"
1509”25

o

Fig 32shows a different layout of a Hydrostatic Scale.

' B BB EEE e et RES
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Figure 32 Hydrostatic Scale

LCF
»

CENTRE \ SOV TPE .

. wowewr|  am o 7.4 Hydrostatic Curves
saarr |7 ot Hydrostatic Lurves
- reay o~ reer \wrows(sw) \wronslsms | Cxanes Xrenw | 227w Rl
sony t* > re s

v pEEr

coms

Hydrostatic curves can give accurate readings of the corresponding
displacement so long as extreme care is taken to read the values on the
curves. A small error in alignment can result in a large difference in the
displacement value.

54

:

2150

P 52

Examples of typical hydrostatic curves are shown in Figs. 33, 34,35.

21000 NOTE:
Care must also be taken for the different ways in which the displacement

can be expressed, such as:

TTTT

R

200 E24E

TIOT [T [T[TTIT

— Metric {t = metric tonnes) or imperial (LT = long tons) units
and 1LT = 1,016047 1.

Illll Illlllll

22000

— Displacement in sait (SW) or fresh water {FW).
For the same quantity loaded on board, a vessel will have more draftin
fresh water than in salt water {see Section 9).

P

— Mouided or Extreme displacement.

Moulded displacement; the displacement is based from the upper
part of the keel plate {thickness about 2 or
3cm),

:

IIII|

Extreme displ. it:  the displ it is calculated from the
pabloalt S
of the keel plate.

- As the draft marks painted on the hull of the vessel refer always to the
underside of the ship, the extreme displacement should be used at all
times.

— Deadweight or Displacement:

&

]]lllllll 4llllll1l

:

'

E‘

TITTTTTTTT|TT HIII T

]5

lllllllll

&

Displacement: the total weight of water displaced by the
vessel. This displacement includes the light
ship weight plus all the other weights on
board such as cargo, ballast water, bunkers,
etc. .

T

IHIIHIIIIHIIHI
]
lll]

AR

Deadweight: displacement excluding the light ship weight.
or
Displacement = deadweight + light ship
weight.

If the hydrostatic particulars show only deadweight, the light ship weight
3s to be added 1o obtain the correspondi isplacement. This is a :
ich should always be followed, avoi rors, with the I

further applied density correction.

el ~ Hs H

-

*0 ionally the di b the centre of flotation and midships is
given on the displacement scale, but this is not common.

I .
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Figure 33 Hydrostatic Curve

Figure 3¢ Hydrostatic Curves
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SECTION 8 : A

CORRECTING DISPLACEMENT FOR THE EFFECT OF TRIM
ANDLIST.

8.1 Introduction

In the previous sections of the manual, we have seen how a vessel’s mean
draft is calculated and how the vessel’s documents are used to determine
the corresponding displacement.

We have also seen that a vessel's displacement tables refer to the vessel
in an even keel and upright condition. This means that when carrying out
a draft survey, if the vesscl is foun: to be trimmed or to have list,
corrections to the displacement corresponding to the vessel’s mean
corrected draft (MMC) may be necessary.

Inthis section of the manuat we are going to look at why these corrections
are necessary and how they are made.

Definitions

The trim is the difference between the corrected forward and aft draft
(resulting from the rotation of the vessel around its transversal axis).

The apparent trim is the difference between forward and aft draft, read
on the marks of the ship. ,
The listis the inclination of the vessel from its vqﬁcal position measured
at the logitudinal midships axis. It is usually measured by means of an
inclinometer giving results in degrees of angle. List can also be calculated
from the difference between the port and starboard\midships drafts.

3
\
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8.2 WhyC ions for Trim are Y

To understand why a correction for trim is necessary consider 2 boxes, A
and B, floating in water as shown in figure 36 below.

Figure 36
A 8.
: waterline
draft l e . AR R draft

100 t]

Although the boxes have the same volume and weight {and therefore
displace the same weight of water) their drafts are different. Box Bhasa
deeper draft than Box A, which proves that draft depends on the
underwater shape of the box. The same principle applies to a vesse!
where the shape and dimensions of the hull are different forward and aft.
The aft structud is usually wider and displaces therefore more volume
than the forward part.

Since the unde¢rwater shape of a vessel differs from that of a box, a vessel
does not trim or rotate around the midships but about its longitudinal
centre of flotation (LCF) or tipping centre.

The LCF is located somewhere on the vessel’s waterplane area and varies
according to the vessels draft.

Consider the examples as shown in Figs. 37 and 38.

|

|

Eiample
Consider two equal boxes, A and B as shown inFig.37

Box A contains a 100t weight
Box B contains a 200t weight

Fig.37

In this case the forward underwater part equals the aft underwater part of the
box,hence the position of the LCF does not vary with the draft and remains on
the midship perpendicular.

A B

Fig. 38 .

In the case of boxes with different shaped ends, asymmetrical shapes, the LCF
varies with the draft and is not at the midships position. The LCF moves to a
position along the waterplane to a position of equlibrium where the volume
aft is equal to the volume displaced at the forward part of the vessel.

As the difference between the immersed forward and aft part increases with
the draft {box B} the LCF moves further back from the midships.

48
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Conclusion

Concerning a vessel, the position of the LCF varies with the draft and is very
rarely at the midships position. Therefore, when a vessel trlms, acorrectionis
required.

This is referred to as the first trim correction.

The position of the LCF according to the draft is given in the ship’s hydrostatic
particulars for the vessel on even keel.

Example: Consider again 2 similar boxes, A and B, each containing a 100 MmT
weight (Figure 39). .

Figure 39 ' A

/an

TH3LCF, is, in box A, at the midships perpendicular. Moving the weight away
from midships will cause the box to trim (box B).

Because the shape of the box is the same forward and aft the LCF does not
move and the MMC draft does not change.

This can be clarified as follows:

Since the weight in the boxes does not change, the displacement remains
constant or the volume lifted out of the water {area Y) equals the volume
which is additionally immersed (area X).
The breadth of the box is constant therefore the area of triangle X is equal to
triangle Y.

89
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Example: Consider the vessel as shown in Fig. 40 below.
The movement of a weight on board to the aft part of the ship will cause a trim
to the stern.

Figure 40

f\gain the volume lifted out of the water must equal the volume additionally
immersed. Taking into account that the shape of the vessel forward is
narrower than the shape of the section aft, triangle Y is longer than triangle X.
This implies that the LCF moves backward and that the MMC draft decreases
with the distance O-P.

Conclusion

The movement of the LCF with the trim will lead to the second trim correction.

The calculation of O-P gives the total trim correction in distance, to be applied

on the MMC draft.
Multiplication of the O-P with the corresponding TPC results in the trim
correction expressed in tons.
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8.3 Calculation of the First Trim Correction (FTC)

The First Trim Correction is calculated with the following formula:—

FTC(t)= TﬁlM {m) x LCF (m} x TPC (t/cm) x 100
: LBP {m)

' ?,@a—'

oo o oD o on o ow ow B e o W

where TRIM (m) : corrected trim or the difference between the
corrected forward and aft draft.

LCF (m) : the distance b the midships perpendicular and
the longitudinal centre of flotation at the MMC draft.

TPC (/cm) : tonnes per centimetre immersion atthe MMC draft.

LBP (m) : length between the forward and the aft perpendicular.
The values of LCF, TPC and LBP can be obtained from the hydrostatic

particulars of the ship.
The value of the TPC is multiplied by 100 to convert from t/cm to t/m.

When working in the imperial system:

FTC(L.T.) = TRIM (feet) x LCF (feet) x TPl (LT/inch) x 12
’ LBP (feet) -

%vl.

The value of TPl is multiplied by 12 to convert from LT/inch into LTAHeet.

How to apply this correction?

when the LCF (from midships) is on the same side of the deepest
draft, the correction has to be added.

—~ when the LCF is on the opposite side of the deepest draft, the
correction has to be subtracted.

Rules: .
Trim by the stern —  LCF aft of midshi; P +

Trim by head — LCFforward of midships

Trimbystern - LCFforwardof midships o . W ’

Trim by head — LCF aft of midships

N.B. Trim by stern also referred to as:
trim aft or trim + ve
Trim by head also referred to as:
trim forward or trim - ve.

A negative result signifies that the LCF has moved forward of the

midperpendicular.
A positive result means that the LCF has moved backward of the

midperpendicular.
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Example A

Giventhat:  Mean corrected forward draft : 1.000m

Mean corrected aft draft : 3.000m N
The MMC draft ) 1 2.000m
TPCat 1.500m = 9.8tlcm
2.000m = 10.0t/cm
2500m = 10.2t/cm
Lep = 70.000m

Breadth of the ship = 15.000 m

l 1st Trim Correction or FTC{m) = Trim x LCF x TPC x 100
. LBP l

Trim : 3.000 m —1.000 m = 2.000 m (by the stern)

hydrostatic curves:

LCF can be obtained
from the hydrostatic

curve in Fig. 42.
¢ | N

At the mean draft of (
2.00m the LCFis -] &
situated at a di: of >
1.5 cm forward of the \‘Q
midships perpendicular tL]

The scale on the LCF 2= \%i\
curve states 1cm = —
0.2m

Therefore thereal - \

distance between the -

LCF and the midships T aft

perpendicularis 1.5 x D

0.2m = 0.3m (forward) amidship
i

forward

\
Horizontal distance:
1cm=0.2m

FTC{t}=  2.000m x0.3mx 10 t/cm x 100 = -8.571 ¢t
T T 70000m

I
The sign of the correction is negative as the LCF, forward of the
midperpendicular ’thus -}, is on the opposite side as the deepest draft (trim by
the stern or +) i
\
i

a3

-
|
-
-
||
|
[ |

- (o728 At

The example below shows the calculation of the first trim correction in the
imperial system. B . -

Example B.

Given that: Mean corrected fore draft : 26'00"
Mean corrected aftdraft : 30°00"

The MMC draft :28'00"
TPlat28'00". © :68LT/inch
LCFat2800" : + 3.1 feet aft of the midperpendicular
LBP : 520 feet
FMTiat27706" : 2080
& MTlat28'06" 12130

first trim correction

FTC{L.T.) = trim x LCF x TPI x 12
Lep

Trim : 30°00" — 26°00" = 4'00" (by the stern)

FTC(LT.)=4'x3.1'x68 L.T./inchx 12 = + 19.458 L.T.
520"

The sign of the correction is positive as the LCF is on the same
side as the deepest draft.
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Calculation ’afﬂ‘m" {STC)

d Trim C {

The position of the LCF, according to the hydrostatic particulars, is based
on the even keel condition. Since the position of the LCF varies also with
the vessel's trim a_second trim correction has to be applied to
compensate for this additional LCF movement. -

STC{t)=

Trim? (m) x 50 x dm/dz ;
~LBP(m) J %(/%

Where : Trim {m) : corrected trim

50 : constant (metric system}

LBP (m) : length between perpendiculars

dm : the change of MTC for a draft interval of 1 meter at the
"dz{m) MMCdraftor

Referring to Fig. 43 below.

dm @at MMC drat + 0.6 m) — MTC (at MMC draft~0.5m) ¢
r4

1.000m

= MTC (at MMC draft + 0.5 m)~ MTC, (at MMC draft—0.5 m}

.J"i MTe, - MTC, -,
DRAFT
{m)
66 [F——————=— ===
6.0 = 1.00m ()
55 [T T T T T T
M.T.C.
MTC, MTC, MTC (mxt)
Figure43

The MTC (moment to change trim 1 centimetre in seawater) is the
moment, expressed in metres x tonnes calculated from the LCF position
required to change a ship’s trim by 1 centimetre in seawater.

For example: MTC = 20 m x t means that a weight of 20 tonnes, moved
over a distance of 1 metre forward or aft of the LCF position causes a
change in trim of 1 centimetre.

This change of trim can also be caused by 5 tonnes moved over a distance
of 4 metres.
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The MTC varies with the draft of the ship and its value:is usually
mentioned in the hydrostatic particulars of the vessel.

When the MTC is expressed in m x t to change trim 1 metre, the value has
to be divided by 100 to obtain m x t to change trim 1 centimetre.

When the MTC is not available in the shlp s particulars, dm/dz can be
estimated as follows :

dm =7.2 (TPC? {at the MMC +0.5 m) — TPC? {at the MMC ~0.5 m)
dz - . breadth of the vessel (m)

For the imperial system :

STC(L.T.) = Trim? (fect) x 6 x dm/dz
LBP (feet)

Where dm = MTI (at MMCdraft + 6 inch) — MT! (at MMCdraft— 6 inch)
dz 1foot

[MWat MMi daft+6 mch) MTI (at MMC draft-6inch) v
T2 = MT, — -
and MTI (feetx LT) = mo"ﬁent to ch%nge trlm 1 {nch.

When the MTl is expressed in feet x LT to change trim 1 foot, the value has
to be divided by 12 to obtain feet x LT to change trim 1 inch.

When the MT1is not available, dm/dz can be estimated as follows:

dm =30 (TPI’ (at the MMC + 6 inch) — TPI? {at the MMC—6 inch)
dz breadth of the vessel (feet}

The sign of the second trim correction is always positive, and is therefore

1
i
lkalways to be added to the displacement.

8.5 Total trim correction ('ITC)

The TOTAL TRIM CORRECTION (TTC) becomes:

\

I Total Trim Correction = First Trim C jon + S
! :

d Trim Ci

Remark:
On several vessels, trim corfection tables are available. Usually, these
tables give a combined resu[ qf the first and the second trim correction.
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Consider again the foregoing examples A and B.
Example A (see page 92) .

Calculate STCand TTC * -

STC(t) = trim? x 50 x dm/dz
LBP

Trim : 2.000 m by the stern
As the MTC is not available, the dm has to be calculated as follows:

k3

dm = 7.2 (TPC? (at MMC +0.6 m) - TPC? (at MMC 0.5 m}}
dz : breadth of the vessel

=7.2((10.2)>~(9.8)%)) = 3.84t
15

STC=2?mx50x3.84t =+10.971t
0m

TTC=FTC+ STC
=-8.671t+ 10.971t = + 2.400t.

this is the total trim correction, in this case to be added to the displacement on
the MMC draft.

Example B (see page 93}
Calculate STCand TTC

STC(L.T.} = Trim®x 6 x dm/dz
LBP

Trim : 4’ by the stern
dm : MT1(at MMC + 6%}~ MTI {at MMC - 67)
dz

= 2130 - 2080 = 50 long tons

STC = (4')*x 6 x50 = + 9.231 long tons
0 b

TTC =FTC + STC
= + 19.458 long tons + 9.231 long tons = + 28.688 long tons

|
Here also the total trim correction has to be added to the displacement on the
MMC draft.

Figure 44 lists some practical trim correction resuits for various types of
vessels and for various loading conditions.

As mentioned before the TTC depends also on the shape of the vessel.
Consequently the TTC can vary considerably for ships with the same load
capacity and with simitar trim and MMC drafts.

Figure44

Deadweight  L.B.P.

1stTrim 2nd Trim  Total Trim
Correction Correction Correction

meters

+2.580
+0.290
+0.400
+0.180
“+1.860
+1.520
+1.390

+1.660
+4.430
+0.630
+3.710
+2.550

+3.900

+3.710
+0.120
+2.700
+2.370
+0.600

+0.250
+0.920
+1.830
+0.840

Note: + sign means trim by stern

— sign means trim by the head (stem)
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Example

In the case of the MV “MINDIV” the calculation for FTC, STC, TTC and tha
corrected for trim are shown below:—

corresp g disp

FTC =TRIM X LCF x TPC x 100
) LBP
Trim:=2, 112mbythemern
LCF at 6.01825 m = 2.200 m forward of the mlsperpendmular
TPC at 6.01825 m = 30. 220t/cm
LBP: 170 m.

FTC=2.112x 2.200 x 30.220 x 100 = - 82.597t
170.000

This correction is negative as the LCF {forward of the midperpendicular)
is on the opposite as the deepest draft {trim by the stern).

STC = trim? x 50 x dm/dz
LBP

trim:=2.112m
dm =MTC (at MMC + 0.5 m)—MTC (at MMC - 0.6 m)
dz
= MTC (at 6.500 m)— MTC (at 5.500 m)
=277-247
=30t.

STC=(2.112)*x 50 x 30 = + 39.358t
170.000 m
this correction is always positive.

TTC =FTC + STC
=-82597t+ 39.368t =-43.239t

Displacement at6.01825m : 18,035.933 t
Total trim correction —43.238t

Displacement corrected for trim : 17,992.694 t

99

Illii%illlliiiiifill7

)

8.6 Correction for List

When a vessel is listing i.e. difi 2nt midships draft port and starboard,
the area of the waterplane incre -es according to the degree of list. The
vessels lifts slightly out of the wa ‘rand therefore the correction for list is
always positive and is added to : displacement.

Few vessels have tables whi i r list, therefore an

approximation has to made usi- - the following formula:—

Since the formula is only an app: ximation every effort should be made
to ensure that the vessel is as ne. r to the upright before carrying out a
draft survey.

Figure 45

mid 2

Formula
———

List correction {t) = 6 (mid 2—mid 1) (TPC,~ TPC,)

where TPC, = tonnes per centimetre immersion at the greatest midships
draft, mid 2 (m) -

TPC, = tonnes per centimetre immersion at the smallest midships
draft, mid 1 (m)

For the imperial system following formula can be applied:

L List correction {long tons) = 0.72 (mid 2—mid 1) (TPI, -TPI.)—I

where TPI, = tons per inch immersion at the greatest midships draft mid 2
(feet)

TPl; = tons perinch immersion at the smallest midships draft mid 1
{feet)



Example: Calculation of the list correction )

Midships draftportside: ~* 5.200m

Midships draft starboardside : 4.700 m

Calculate the list correction.

From the hydrostatic particulars the following can be obtained:

TPCat5.200 m = 39.2 t/cm
TPCat4.700 m = 39.0t/cm

List correction = 6{mid 2— mid 1) (TPC, - TPC,)
: 6(5.200~4.700) {39.2 - 39.0)

=+0.600t - .

This value has to be added to the displacement on the MMC draft.

Note

For small ships, up to about 10,000t deadweight, list correction will be very
small and can be neglected if the list is not large.
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SECTIONS

SAMPLING THE SURROUNDING WATER AND MEASURING

-

9.1 Introduction

In Section 1 we mentioned thata vessel floating in sea water will displace
less volume of water than the same vessel floating in fresh water. This is
due to the fact that sea water has a greater density, 1.025 as compared to

fresh water of density 1.000.

A vessel's documents usually refer to a vessel floating in water of a
particular density, typically for sea water at density 1.025.

In practice, however, the vessel may be surveyed when it is floating in
water of a different density to that shown in the tables.

Therefore it is necessary to sample the surrounding water and measure
it's density.

This section explains the correct procedures to follow.

Definitions
Apparent Density: weight in air per unit volume

True density or density: weight in vacuo {=mass) per unit volume {equals
the apparent density corrected for the effect of air buoyancy)
Relative density or specific gravity: the ratio of the density of the
substance at T1 to the density of distilled water at T2.

Temperature T1and T2 must be clearly specified.
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9.2 S ing the S ding Water

9.2.1 Number of samples and positions
.2,

iti t which samples are
h the number of depths and positions a
ﬁ;z:‘:g largely a matter of experience, it will depend tf)n ﬁ;‘e v?l::roffr ;}::
vessel and the local circumstances — tidal waters, res'h e i
rivers flowing into the sea and so on. Nevertheless, the

guidelines apply:

For various reasons the density of the surrounding water may differ with
the depth (from surface to .various lower levels) and, in certain
circumstances the density may also differ alongships (from stem to
stern). These variations can b significant, especially when larger
vessels are concerned.

Fig. 46

take two samples from the
dships draft marks andata
f the midships draft.

Samples ‘are drawn with a weighted

For small vessels, it is usually adequate to
sampling can as shown in Fig. 46.

open water side of the vessel close to the mi

distance below the water line of about taand %40
The sampling can is sealed with a cork

which is attached to the cord. The can is
lowered into the water to the required
depth, the cork is removed by jerking the
cord and the can is allowed to fill with
water. The sampling can is drawn up and_
the density is measured.

Id be taken at each
essels, at least three samples shoul 3
:::n:;g;rp;sition at a distance below t.he water line corresponding to
approximately ¥, 14 and % of the midships draft.

Fig. 47 below shows the 3 sampling positions.

Fig. 47

Quayside

o Halfway between the.midships
and forward perpendicular.

o Midships perpendicular

To avoid incorrect sampling operations, it is important that:—

— sampling is effected just before or after reading the drafts (since the
density may change for example with the tide). @ Halfway between the midships
i and aft perpendicular.

-~ care must be taken not to draw samples near shore outlets, near
positions where the vessel is discharging cooling water or where
ballast water has recently been discharged.

— samples are always taken at the water side of the vessel, as there could
be stagnant water, with different density, trapped between ship and
quay. . -

An average is made of all the density measurements aor;d this figure for

— once the sample is taken, the density must be read immediately. This to density is then used for further calculations (Section 10).
prevent the outside conditions (sun, wind, temperature . . ) to alter the
temperature and hence the density of the sample.
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SECTION 10
DISPLACEMENT CORRECTION FOR DENSITY

104 Introduction

ion 7, and the trim and list correction

The displacement, as calculated in secti
long tons for a ship

as calculated in section 8, are expressed in tonnes (tyor
floating in salt water. . .

Since the density of tﬁe surrounding water is normally different from the
density expressed in the hydrostatic particulars, a density correction hasto be
applied and this is explained in this section.

1 t C: cted for Density

Displacement
Corrected = Disp! t x Density of Surrounding Water
forDensity  Density value shown in Hydrostatic Particulars

Example:

Displacement corrected for trim and list : 10,040.500t
Density of the surrounding water : 1.005

The hydrostatic particulars are based on a density of 1.025

Displacement corrected for density (t} = 10,040.500 x 1.005

1.025
= 9,844.6881
. NOTE:
The densi isplacement and never on
laced b ight ship itself is

ht, then the weight of the light

rticulars show only deadweig
rection in order to obtain the

dded prior to the density cor!

1f the ship's pa
ship is to be a
disptacement.
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i i the MV “MINDIV~.
I In case of doubt which density for sait water is used in the hydrostatic To end this section let us return to " o
p . " y i ist to be -
::g::::::?" ont:::::‘e’:'::‘:‘;‘x;i:‘fefés the vessif‘l;t:’:‘i'.'"e. marks, in In Section 8 we found the displacement corrected for trim and lis
corresponding to the summer loadline (S) and the fresh water loadline 17,992.694t .
(F), it is possible to determine the density upon which the hydrostatic : i = 1.025kg/
I Partiwlapr: are based using the followingtzon%ula. v Density from the hydrostatic particulars 1.025 kg
. i = 1.010kg
saltwaterdensity = displacement at the fresh water loadline Assuming a density of surrounding water 1.010 kg
l usecinhyd displ atthe Toadline :
particulars.
i tcorrected -
2;'?5?&39" MR £ 17.902.6941x 1.010 kgt
Example: 1.025
‘ Thefreshwaterloadline (11,07m) = 25,975 USW = 17,729.386
Thesummerloadiine (10,84m) = 25,340 YSW
(difference = 0.23 m fresh water allowance)
I = 25975 = 1.025
25,340
I m 112




SECTION 11

MEASUREMENT OF DEDUCTIBLE LIQUIDS ON BOARD

11.1 Introduction

The displacement, after correction for trim, list and density, as
calculated in section 10 has to be reduced by the waeight of the liquids
on board which may change between initial and final survey.

These are referred‘to as deductible liquids and comprise of:—
- ballastwater ’

— freshwater

— bunker contents

| In this section we will explain how to measure these deductible tiquids.

11.2 Ballast Water

=

An empty vessel needs ballast to maintain its stability. Although the
ballast water is normally pumped out during the loading of cargo, this
does not necessarily mean that a vessel ina loaded condition will be
completely free of ballast. All ballast tanks must therefore, be carefully
checked during both the initial and final surveys in order to ascertain

the quantity of ballast waterinthe tanks.
This can be done in three ways:
— bysounding {dipping}

— bytaking ullages
~ by overfliowing

13
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11.2.1 Sounding

This method can only be used when tank calibration tables are
available.

Sounding is done using a metaltape or rope ‘sounder’ which is lowered
through the sounding pipes into the liquid. The sounding pipes are
usually situated on the vessel’s deck.

The sounding is the wetted length of the sounder which can be read -

when the tape or rope is drawn up.

When taking sot

dings certain precauti must be taken:

Before taking a sounding the maxi i i ust
ascertained. s is simply the distance between the upper
mim and the lower datum.plate. This distance will be
shown in the tank calibration tables and can be used to check that
the sounding pipe is not blocked and that the tape is accurate.

Whepe.ver possible, avoid using a rope sounder. Once the rope is
wet, itis very difficult to read subsequent soundings.

Whenever possible, a surveyor should use his own sounder. When

avessel's sounder is used, its accuracy should be checked.
The use of “water finding pagte” is recommended. This is simply a

Paste which changes colour on contact with water and can
therefore be used to indicate the level of the water on the sounder.

Some ships are equipped with automatic gauges for measuring the
ball:st tanks, but as these may not be reliable they should not be
used.

it is important to note that a zero sounding does not mean that the
ballast tanks are empty. There may be water below the datum plate.
The q ity of water corresponding to a “zero” ding will be given
in the tank’s calibration tables.

11.2.2 Taking Ullages
The ullage is the distance measured from a fixed reference pointonthe '

tank to the water level.

This method can only be applied when ullage calibration documents
a @ and on m S5€) 4

This system usually applies for wing tanks with manholes on deck. If
the ship is in a timmed position and the calibration documents do not
include trim corrections it is advisable to take a forward and an aft
ullage. :

The mean of these 2 ullage measurements equals the ullage corrected
for trim and can be used for further calculations.

11.2.3 Overflowing

This method can only be used when the ballast tanks are full, In this

case the ballast tanks are pumped until the water runs through the
airpipes on deck. If the water overflows through an airpipe located on
the opposite side of the tank to the deepest draft, (airpipe forward of the
tank and trim by the stern or vice versa), the ballast tank is considered
to be fuil.

On the other hand, the overflow through an airpipe situated on the
same side of the tank as the deepest draft does not necessarily mean
that the tank is completely full. .

Due to the trim, air can be trapped forming an airlock, mainly when long
tanks are concerned and especially when there is no airpipe fitted on
the opposite side of the tank to the deepest draft. in this case, the
overflow should additionally be ked by ding or ullaging.

On certain large bulk carriers, ballast water may be presentin the cargo
holds and shouid be checked.
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11.2.4 Measuring the Ballast Water

The corresponding quantity of ballast water is calculated using the
calibration documents with corrections for trim and list.

1f these documents do not provide trim and list corrections, soundings

or utlages should be taken on the middle point of the hatchcoveroron 2
opposite situated corners (figure 48).

Figure 48

The mean measurement in the case of sounding or ullaging represents
the measurement corrected for trim and list.

After the quantity of ballast water is determined, (preferably expressed
in m® the density has to be ascertained in order to calculate the total
weight of ballast on board.

In case the ballast is taken at the same place of survey, all ballast water
in each tank has the same density as the measured density of the
surrounding water (assuming that the density of the surrounding water
remains unchanged).

HoWever, if a vessel arrives with ballast on board, each tank has to be
checked separately since they may contain water of different density,
l d at different | i

Sampling of this ballast water can be performed with a miniature

ion of the ling can (described i ion 9) which can be
fowered into the sounding pipe of the tank. Several samples, taken on
different depths, are combined in the normal sized sampling can. The
density can be ascertained with the SGS-Zeal hydrometer where the
result is then directly the conversion factor from volume (m?) into
weight (t).

116

ial Notes Regarding Ballast Tanks

i Chi d to have the
To improve accuracy the Chief Officer should be requeste vethe
tanks 2ither completely full or empty at time of survey and to maintain
the same ballast situation as much as possible till completion of the

final survey.

I's trim
ina the bailast should not be effected when the vesse i
Checkx_.ngthe ilable trim ions for the ballast tanks. Tha trim

should always be reduced as much as possible and never exceed 3

metres.
FERSNNAR

Draft reading should only be taken after the tank capacities have been

ed.
—e
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Figure 50 MV “MINDIV" F.0. + L.O. TANK CAPACITY

115 Correcting for Trim

Because tank oalibratior\ tables (fig

50) assume that the vessel is on an
plied to the observed

. : Location Capacit,
It y| Ofesel 0. Bunke
F - Frame N° in N3 (m‘l.g:';‘ PR m':‘." ',‘."";‘ ?- Center of Wx.Free even keel {fig. 51), corrections must be ap
.96x0.88) | (¥x0. 96x0.83)] (Vx0,96x0.90) Gravity mil soundings or ullages when the vessel is in a trimmed position. The
Mo.d T.s.T. (P) 28-113__ 529, * K (W] ats.G.et0 correction will depend on the trim of the vessel —to the head or to the
CXEET) s -8 .3 — L0 | stern, and the position of the sounding pipe - in the forward or aft part
L 1) sf:: 8.3 :::: 13.65 900 of the tank.
Wos (51 | - - 13.65 90 o
W”::—- 511.9 :::' 38,50 13.69 ”: When the sounding pipe is in the aft part of the tank, the sounding will
m\_(s;__w .6 & 38.50 | 13.69 27 be too low when.the vessel is trimmed by the head {fig. 52), and too
Wervy B SerT :;':: ::.3 704 58.87 IRE) % high, when it is trimmed by the stern (fig. 53).
— 1 5 59.48 G
Tewvy :'o:"' I. ° 236 ::' 5.3 | 1.9 12; If the sounding pipe were to be located in the forward part of the tank,
ooy D. d r Flow 71738592 13,9 'z"‘ - 55,33 13.39 o the sounding would be too high when the vessel is trimmed by the
— : ~ T0.6 IX) -8 EXIR ) > ) head, and too low when it is trimmed by the stern.
&0, = 12.1 0.2 EXIN BEEE] . . )
l:h oo Starage T. . (20.0) 54,71 3.3 z . If the sounding pipe is located in the middle of the tank, the trim does
— o. :"“’ T 22-32 8.0 (17.3) 54.69 | 13.35 3 not effect the reading and the observed sounding equals the sounding
0 orige 7. |29 175 [ XS o 1 corrected for trim.
'nf“‘; T [®-51 2 15.4 58.69 | 13.30 ,:
esel 011 (S.6.<0.88) 207.3 14.0 63.09 -
fotal :;"'::; on (s. 182 . ,;‘ . wel 8 Conclusion:
081 (s, 2976,
Lub.0f1 ~ (5.6.20.90)  52.0 012.3) . When the sounding pipe is in the same direction as the vessel’s deepest
45.0 draft, the observed reading will be too high, and the corresponding
correction must be substracted. .

e is in the opposite direction as the vessel’s
ed sounding will be too fow and the
ust be added. The same rule applies also

When the sounding pip
deepest draft, the observ
corresponding correction mi
for the correction for list.

Most large bulk carriers have documents for trim and list corrections
on board, but they often do not exist for smaller vessels.

120
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Example;

Consider again the MV “MINDIV"

Observed sounding of water ballast tank no. 2 port side : 2.000 m.
Trim : 3.000 mbythe stemn

List : 1degreetoportside

Ballast water density : 1.022

Calculate the weight of water in the tank.

The calibration table and the approprioate trim and list correction
tables are given in figs. 54, 55 and 56.

Observed sounding : 2.000m
Sounding correction for trim —0.303 m {fig. 54)
Sounding correction for list .+ 0.065 m (fig. 55}
Sounding corrected for trimand list : 1.726 m.
From the calibration table (fig. 56):

Sounding 1.800m = 181.6m°
Sounding 1.700m = 176.0m}

By interpolation
Sounding.1.726m = 177.456m°

Weight of water inballasttank = Volume x Ballast
{m? Water Density

= 177.456 x 1.022

= 181.360t

122

Figure 51

sounding pipe

waterline

ballast tank

& ballast water in

- Figure 52

waterline

Figure 53

waterline
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Calculating Trim & List Corrections

In cases where trim and list correction tables are not available and
rectangular tanks are concerned, the observed soundings can be
corrected as follows.

There are 2 possible correction formulae and to determine which
formula has to be used the sounding | must be calculated (fig. 57).

Fig57.

'

where I(m} = imaginary sounding for which the leve! of the liquid
in the tank would intersect the corner of the tank
opposite the sounding pipe.
L(m)} = length of the tank
H(m) = heightoftheta

\and Hm) = trim {m)x L (m)
LBP (m)

—_

Correction FormulaA

When the observed sounding is greater than or equal I: {fig. 58)
Fig 58.

Then the correction is: .

{m) = trimxdistance ding pipe and middle of the tank
LBP

The rule for applying this correction is that when the sounding pipe is

fitted on the same side as the deepest draft the correction is subtracted
from the observed sounding.

If it is on the opposite side thg correction is added.

BT e g e ™" conetion +
e g comocion =
In practice the sounding pipe is usually located totally forward or aft in
the tank which simplifies the foregoing formula into:
correction (m) = trim (m) x L (m)
2xLBP (m)
126

Example:
dsounding : 3.500m
:)r?:‘erve o H 2.500 m by the stern
lengthofthetank  : 1 5.000 m
LBP : 180.000 m

The sounding pipe is located totally aftinthe tank.
Calculate the sounding corrected for trim:
1{m) = trim(m} x L{m)

LBP(m) *

= 2,500 x 15.000 = 0.208m
180.000

i is greater than the imaginary sounding
'(Igj;ogb;e)r:f‘% ss?:(?ed;:ge (s%i?\?ﬁ:‘g) :;pge is to?ally aft the following formula
should be used:
correction (m) = trim (m) x L (m)
2xLBP(m)
2500 x 15.000 = -0.104m
2 x 180.000

[l

The sign of the correction is negative as the sounding pipe is located in the
tank on the same side as the deepest draft.

Observed sounding 3.500m
Trim correction : —0.104m
Sounding corrected for trim : 3.396m
Correction Formula B

When the observed sounding(s} is smaller than 1 {fig. 59)
Fig. 59

Sounding corrected for trim (m) = s?(m) x LBP(m)
2 x trim{m) x L{m}

The same formula can be used to correct the soundings for list by replacing
* trim by list
* BP by breadth of the vessel
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SECTION 12
IMPORTANCE OF THE EMPTY SURVEY
12.1 Introduction
In Section 7 we stated that the
light ship‘s weight
+
Total Weightof Water = weight of cargo
Displaced by the Vessel +
deductible liquids
+
. the ship’s constant
In this section we will explain the meaning of ship’s constant and why
an empty survey is necessary to be able to measure this constant.
Definition ,
The Ship’s Constant consists of all items which came on board after the
ship was built, such as additional coats of paint, ropes, spare parts,
ship’s stores, the crew's luggage etc.
Therefore the Ship’s C is the disp t of the empty vessel,
less the measurable deductible liquids and the light ship’s weight.
For example:
Empty Survey Displacement
(corrected for trim, list and density) = 10,000
Ballast Water = 5
Fresh Water = 300t
Bunkers = 600t
- Light Ship Weight = 3,800t {from documents)
9,700t 9,700t
SHIP'S CONSTANT = 300t
12.2 Importance of the Empty Survey

An empty survey must always be carried out at every draft survey even
when the same vessel returns at short intervals to the same place, the
reason being that the value of the ship’s constant is always changing.

Reasons for this are due to such factors as:

- when ballast water is taken on a muddy river, an indefinite quantity
of mud remains in the ballast tanks

— the weight of rust and coats of paint will a
constant over time.

dd to the weight of the
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Over a period of time the loading capacity of older vessels will decrease
and the Captain may try to overload or argue that the constant is far
less than the weight found at the empty survey.

In certain cases the constant may be small or even negative. The
reasons for this are explained below.

Negative Constants

There are many reasons why a negative or small constant may occur,
typical reasons being:

— that the light ship’s weight is not that shown in the vessel's
document. This can occur when identical documents are supplied to
anumber of sister ships

— thatthe ship’s hydrostatic particulars are incorrect

— that equipment may have been removed from the vessel e.g. a
tweendeck, a crane or deck beams — a common practice on smaller
vessels to improve their loading capacity.

— an under estimation of the vessel's draft

— anover estimation of the deductible liquids, in particular the ballast

— anunrepresentative density resuit.

If a negative constant is obtained, check if it can be explained by one of
the foregoing reasons and should, if possible, be compared with any
previous survey. If no acceptable reason is found it should be stated in
the report, together with:

— the effective result of the draft survey

— the result of the loaded survey minus the light ship’s weight (as per
documents) and minus the constant (as declared by the Captain)

— The Captain should sign a statement of the constant that has been
used.

Then it is up to the client to decide which weight is used for the Bili of
Lading.

If the survey was carried out under difficult or doubtful circumstances,
it can be suggested that the constant may be re-checked at the
destiniation port, jointly by SGS and the Captain, a Letter of Reserve
should be issued in such cii (refer to Appendix ). -

Example:
d and where _

deck has been
Consider a coaster where the 3
hydrostatic particulars do not show this alteration.

The empty survey resulted in:

Netlightdisplacement 400t150t .
Deductible liquids - -

Light shipw'eighg . -

Constant ) - 50t

The loaded survey resulted in:

Netloaded displacement 1,200t
Deductible liquids —180t
Light ship weight —300t
Constant + weight of the cargo 720t

The cargo weight is the difference between the empty and the loaded
surveyor: 720t-(- 50t} = 770t

L il i ion 11 not only the liquids but
e reasons as described in Sectjon iqui
:?sro";?l soat:‘er weights on board, which will change between initial and
final survey, must be determined.

For example anchors can be Iowgred or ponLt?oLnsa I't‘nay be r:lasf:: :r?t tfhoer

. As it is very often imp ble to ig!
?!:‘:sve' :!\:I';Is, it i;y recommended to have them in the same position at .
time of both surveys.

C tly they b apartofthe
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