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In connection with the statistical investigations of

damage extension some nations have made known the number

of decks for several struck ships,being set up in the

damage cards.But unfortunately only a small number of

data was to use to evaluations in such detailed investigations

being neccessary to obtain practicable results.

Calculations are based on the papers SDS 19,22,23,24 and

25,containing datas according to SDS 2, 5, and 14.

Refering to the investicqtions of co]ljsions only the data

of struck ships have bee~ used for cqlculations.
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1960 Convention for~ula

In fig . 1.2.04 the partners of collision are plotted,

on the abscissa the struck ships,on the ordinate the

ramming ships.The straight line runs through two circels

which mark the means of ship lengths less and more than

100 m , both the ramming and the stuck ships. The mean

of all sttiking and struck ships is marked too.

One can see the larger ships are striking the larger too.

~his may be the reason that the larger extensions of

damage occure to the larger vessels.
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In rig. 2.0.05 co~parison is given between median

resp. mean of damage penettation in dependence of beaM

and penetration of Convention Formula b = 0.2 B

( see Regular 7 d ii J.
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Dry Cargo Vessels and Passenger Ships

Lpp less than 100 m Lpp more than 100 m

1 deck 1 deck

2 decks or more 2 decks

3 decks or more

Tanker

Lpp less than 100 m Lpp more than 100 m

1 deck 1 deck

2 decks or more 2 decks or more

-- - ; ~
-= !
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o n n u rl b e r
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o f

d a mag e

d eck s

e x t endD e p end e n c e

At the third session the working group ag~ned to supplement

the particulars previously sll.brÜtt"!d wi th infQrmations as to

the number of decks involved in damage.

Unfortunately the number of applicable data to calculations was

very srlall and so no fairly secured results have been obtained

available in time to the members of the last session of the

SDS-Working Group

After having obtained some more data the investigqtions have

been repeated , but the results of the new calculations estab-

lished by the greater number of data do not differ significant-

ly to the previously obtained values.

Considering the number of decks in the range of damage of

struck ships , investigations have been made to ascertain

a dependence of the damage extend on the number of decks.

As it is kno~m already that there is a strong dependence of

damage lengths on lengths of ships some groups have been estab-

lished arranged to the type of ship and to the length Lpp.

The following system led to samples.



20

It was supposed all decks which

the report had been involved in

the damage extend although this

submitted informations.

The number of data was reduced by the fact taat in many cases

the number of decks was known when the extend of damage was

unknown and vice versa .So apart of the informations was

without use to these calculations. This lack was not to re-

move although a certain number of nations had submitted the

number of decks for various ships,gathered in the damage

cards. In the following part a description of the way of cal-

culation is given.

The means of the damage lengths of each established sample

are shown in Fig. 6001 ( and Fig. 6001a with an increased

number of data ). The circles mark the means of damage lengths

in dependence on the means of the Lpp-lengths of the samples.

Additionally the straight line of Fig. 2.1.01 of the " Sta-
tistical Analysis of Casualties to Ship Hull

"
SDS IV / 6

is shown too 0

had been informed for in

the impact in the range of

was not evident in all

Suppose parallel lines drawn through each of the circles to

the given straight line of means of damage lengthso If there

would be a remakable influence to the extend of damage in

dependence on the number of decks in this range the calculated

means for every established sample would differ in an obvious

manner.The means of ships with a greater number of decks

would be found below the straight line of fig. 2.1001 .

One can see , this assumptionbeing not confirmed, the bigger

vessels have the greater number of decks but the larger ex-

tends of damage too. Also a study with a greater number of

data led to nearly the same result. ( C.f. Fig. 6001a )0

With respect to cargo-vessels submitted data allowed some

detailed calculations. Special comparisons have been estab-

lished for four samples. ( c.f. Fig. 6002 - 6013 )~

Calculating the distribution functions of damage lengths in

dependence on the number of decks for certain ranges of Lpp,

no significant differences are pointed out,comparing the

distribution functions by Smirnoff Test. The same result was
found by
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comparing the frequency of a certain product of damage

length and penetration of damage.

The result of these calculations is :

No influence to extends of damages can be stated with respect

to a greater number of decks in the range of location of damage,

but nevertheless it cannot be stated that there will not be per-

haps such an influence. 0ubmitted data are too scarce to estab-

lish more detailed calculations with a minimum of statistical

truthG



range of Lpp all '100 m '7100 m

location of casualty all all all

number of ships 312 125 187

90%confidence limits 6.9% 10.9% 8.910

met..n 7.88 m 4.83 m 9.97 m

standard deviation 8.08 m 5.39 m 9.01 m

constant a 5.0 :TI 1 .0 m 3.0 m

median 6.00 m 2.90 m 7.90 m

upper decile 19.2 m 11.3 m 20.7 m

lower decile 0.0 m 0.20 m 2.10 r.1

22

Table I

1.1 Ch~racteristics of Distribution Functions of the

Damage Length;Collisions only.(c.f.Fig. 1.1.01 - 1.1.06 ).



range of Lpp 25 -40 In 40 -60 m 60 -80 m

range c.f. fig.1.2.01 a b c

location of casualty all all all

number of ships 25 26 23

90% confidence limits 23.7% 23.3% 24.6%

mean 1.90 m 4.10 m 6.20 m

standard deviation 2.35 T'l 3. 19 m 5.97 m

constant a 1.0 m 1.0 m 1.0 m

median 1.10m 3.10 m 5.00 m

upper decile 4.90'm 8.57 m 12.0 m

lower decile 0.0 m 0.77 m 1.77 m

Table 11 a

1.2. Characteristics of Distri~ution Function - Dependence

of Damage ~ength on Length of ShiPSj~ollisions only.

(c.f. ?ig. 1.2.01 -1,2.03 anJ 1.2.11 -1.2.20).



range of Lpp 80 100 m 100 120 m 120 130 m

range c.f. Figo1.2.01 d e f

loc3.tion of casualty all all all

number of 3hips 19 22 38

90 % confid(>.....ce limi t'J 27 . 2 % 25.2% 19.5CYo

me.Li 5.40 m 9> 15 m 9Q80 m

s t,'ndard leviation 5.44 m 8.98 m 6.06 m

constant a 1 .0 m 3.0 m 3.0 m

median 3.,+0 m 6.00 m 8.50 m

upper decile 12.35 m 21.32 m 17.85 m
-lower decile 0.46 m 0.30 m 3.35 m

Table 11 b

1.2. Characteristics of Distribution Function - Dependence of

Da~age Length on Length of ShipsiCollisions only.

( c.f. Pig. 1.2.01 - 1.2.03 and 1.2.11 - 1.2.20 ).



range of.Lpp 130 m 140m 140 m 150 m

range e.f. Fig. 1.2.01 g h

loeation of easualty all all

number of ships 41 23

90% eonfidenee limits 18.8% 24.7%

mean 10.40 m 7.60 m

standard deviation 7.78.m 6.00 m

eonstant a 3.00 m 3.00 m

median 9.00 m 6.10 m

upper deeile 18.88 m 15.45 m

lower deeile 3.58 m 1.49 m

25

Table 11 e

1.2. Charaeteristies of Distribution ?unetion - Dependenee of

Dnmage Length on Length of Ship~Jollisions onl~

( e. f . Pi g . 1. 2 . 0 1 - 1. 2 . 03 an d 1. 2 . 11 - 1. 2 . 20 ) .



range of Lpp 150 170 m 170 m

range J.f. Fig. 1.2.01 i k

location of casualty all all

number of ships 29 17

90 % confidence limits 22.0% 29.6 %

mean 10.40 m 12030 m

standard deviation 6.51 m 10.11 m

constant a 3.00 m 3.00 m

median 9.10 m 7000 m

upper decile 18.58 m 30.89 m

lower decile 3.79 m 0.0 m

26

Table II d

1.2. Characteristics of Distribution Function - Dependence of

Damage Length on Lengh of Ships; Collisions only.

( c.f. ~ig. 1.2.01 - 1.2.03 and 1.2.11 - 1.2.20 ).



range of Lpp <100 m < 100 m <IJO m

location of c:asualty harbours coast areas open sea

number of ships 65 39 19

90 % confidence limits 14.8% 19.2% 27 . 2 ~o

mean 5.21 m 5.10 m 3.02 m

standard deviation 5.71 m 5.51 m 3090 m

constant a 1 .00 m 1.00 m 0.0 m

median 3.00 m 3.00 m 1. 10 m

upper decile 12.27 m 11 .78 m 6.74 m

lower decile 0.21 m 0.23 m 0.20 m

2.'1

Table 111

1.3.Characteristics of Distribution Function - Length of Damage

in Dependence on Place of Jasualty ; Collisions only.

( c.f. Fig. 1.3.01 - 1.3.12 ).



range of Lpp >100 m >100 m >100 m

location of casualty habours coast areas open sea

number of ships 80 88 22

90 % confidence limits 13,7% 12.8% 25,2%

me ln 8.88 m 11 .07 m 9.85 m

standard deviation 7.93 "1 9.98 m 7.97 m

constant a 2.00 ;1 2.00 m 0.0 m

median 6.70 m ).50 m 11 .00 m

upper decile 19. +0 m 22.50 m 20 28 m

lOv\l'er decile 1. 55 m 2.51 m 2.42 m

28

Table IV

1.3.0haracteristics of ~istribution Fun-tion - Length of Da~age

in ~ependence on rlace of Jasualty ; Collision3 only.

( c. f . Fig . 1.3.01 - 1.3. 12 ).



range of Lpp all ~100 rJ. >100 m

location of casualty all all all

nU!'lber of shipo 77 25 52

.90"0 confidence limits 13,6% 23,7% 16.6 %

mean 18.50 m 7. +7 m. 23.80 m

standard deviation 25.40 m 11.30 m 28.60 m

constant a 1 .0 m 100 m 0.0 m

median 6.00 m 3.00 n 7.60 m

upper decile 42.70 m 18.10 m 52.50 m

lower decile 0.10 m 0.00 m 1. 10 m

29

Table V

1.~oJharacteristics of Distribution Function of Damage Length

StranJings and Groundings only . ( c.f. Fig. 1.4.01 - 1.4.06 )



range of Lpp "-100 .'1 >100 m

location of casualty all all

number of ships 104 141

90 % confidence limits 11 .95 % 10.30%

mean 2.23 m 4.61 m

standard deviation 2.20 :TI 3.87 m

constant a 0.75 m 10.00 m

median 1.60 m 4-.30m

upper decile +.90 m 8.45 m

lower decile 0.23 m 0.98 m

30

Table VI

2.1. Characteristics of Distribution Function - ~enetration of

Damage in Depend2nce on Lpp ; 8ollisions only.

( c.f. ?ig. 2.0.01 - 2.0.0~ ).
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