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SS Heraklion 
!  Originally   built   as   a   cargo   liner     by 

Fairfield  in  Glasgow  in  1949 and named 
SS Leicestershire. 

!  Sold in 1964 to the Aegean Steam  
Navigation Co. - Typaldos Line; converted  
to a passenger/car ferry and renamed SS  
Heraklion 

!  The main conversion works were the  
following: 

–  4 additional TBHDs were fitted 
–  Hatch coamings were covered and 2 car  

decks, 
–  The front part of the intermediate deck was  

removed to provide space for high trucks 
–  Several compartments were refurbished 
– were  totally loading/unloading  equipment  

removed 
–  4 side ramp-doors were installed 

SS Heraklion 

SS Leicestershire 
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Main Particulars 

SHIP PARTICULARS 
Service Speed, [kn] 18.0 

Gross Register Tonnes 4407 
Deadweight, in tonnes 1089 

Passengers acc. to summer 
certificate 

1375 

Passengers acc. to winter 
certificate 

625 

Number of crew 95 

SHIP DIMENSIONS 
Length over all, [m] 146.46 

Breadth exteme, [m] 18.38 
Depth to the main deck, [m] 5.334 

ME type 4-cyl steam turbine 
SHP 7000 
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• The ship’s watertight part, was subdivided by  
11 TBHDs 

• However, the 4 additional bulkheads fitted  
during the conversion works did not go  
through to the base of the double bottom, but  
reached only the double bottom’s ceiling. 
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Historical Background 

!  The Greek shipping industry was on the way to  
recover from the damages of WW II. 

!  Most ship-owners were looking for second  
hand and often unsuitable vessels that were  
converted to passenger ferries and completely  
refitted. 

!  Conversions took place at small Greek yards  
without experience in this type of work. 

!  Naval architects, in charge of the  conversions, 
had little experience in the assigned work. 

!  Coast-guard authorities had little experience in  
safety inspections of passenger ferries, thus  
could not properly monitor the condition of the  
growing fleet. 

!  Without appropriate staffing, the authorities  
were simply unable to meet the demands of  
their assigned tasks. 

Perama area shipyards in ’60s 

Piraeus in ’60s 

19-‐Nov-‐2015 	  “Inves0ga0on	  into	  the	  Sinking	  of	  SS	  Heraklion”	  -‐	  	  Prof.	  Apostolos	  Papanikolaou,	  NTUA-‐SDL	   5 



Historical Background (2) 
According to the documentary files the following  

problems had been identified: 
!  Improper fitting of watertight transverse  

bulkheads, with alleged 15 times 15cm holes 
!  Untrained crew in the proper use of the  

auxiliary systems of the ship (ballast pumps,  
etc) 

!  Incorrect freeboard and subdivision studies  
submitted to the authorities 

!  Lack of inclining experiment and of     related 
assessments of ship’s stability 

!  Improper fitting of side ramp doors, with  
repeatedly broken mounting/hinges, etc. 

!  Given the additional fact that the ship had no  
proper class certificate as passenger ship, it is  
a miracle how the ship continued operating  
under temporary permit by the coast guard  
authorities for about 1.5 years! 

However: 
!  Damage stability regulations for passenger  

ships were at the time of accident insufficient,  
even at international level. 

!  SOLAS 48 came into force only in  
September 1961 (!) and its provisions were  
relevant strictly only for newbuildings. 

!  Only several years later, in October 1969,  
SOLAS 60 came into force, that more or less  
led the foundations for the later deterministic  
stability criteria of SOLAS 74 and SOLAS  
90, which remained in use until quite  
recently. 
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SHIP MODEL RECONSTRUCTION 

Using: 
!  Various  historical  

(Georgiadis  and 
documents  

Antoniou 
1967, Frangoulis 1967, AEENA 
1967) 

!  the  close  cooperation  with  
TUHH which provided us  with 
an  initial  hullform  data  
(Dankowski, 2011) and 

!  the available ship drawings, the  
geometry file of the hull was  
developed in NAPA . 
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LIGHTSHIP 
!  A key issue was the determination of ship’s  

actual lightship weight and its centroid. 
!  An inclining experiment was never properly  

conducted, thus the data of her sister vessel  
SS CHANIA were used. 

!  Using the recorded data, the case was  
reconstructed in NAPA 

!  Both the lightship weight and VCG are in  
good agreement with the study of  
Georgiadis and Antoniou (1967). 

!  The displacement at the inclining test  
conditions was calculated to be 7444.5 tons,  
compared to 7447.62 given by the  
comparative study report. 

!  The VCG at the inclining experiment was  
estimated to have been 7.753 m, compared  
to 7.516 m in the comparative report. 

Mean draught moulded 4.521 [m] 
Trim (+fwd trim) -3.687 [m] 
Displacement 7444.5 [tons] 
KM 8.771 [m] 
GM 0.935 [m] 
Free surface correction 0.083 [m] 
GM0 1.018 [m] 
KG 7.753 [m] 
Lightweight 5722.3 [tons] 
Lightweight-LCG 63.78 [m] 
Lightweight-VCG 9.70 [m] 

Lightweight 5659.41 [tons] 
Lightweight-LCG 64.19 [m] 
Lightweight-VCG 9.641 [m] 

SS HANIA inclining experiment results 

SS HERAKLION extracted values 
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FULL LOAD STABILITY 

Criterion REQ ATTV UNIT STAT 
AREA30 0.055 0.139 mrad OK 
AREA40 0.090 0.257 mrad OK 
AREA3040 0.030 0.118 mrad OK 
GZ0.2 0.200 0.731 m OK 
MAXGZ25 25.000 40.331 deg OK 
GM0.15 0.150 0.822 m OK 

Deadweight 2120.8 [tons] 
Displacement-Full load 7780.2 [tons] 
Full load-LCG 69.20 [m] 
Full load -VCG 7.69 [m] 
GMcorr 0.82 [m] 

The  full  
calculated 

load  
using  the available 

condition  was 
data 

Georgiadis and  Antoniou from 
(1967). 
Surprisingly, the vessel fulfilled  
modern intact stability criteria (IMO  
Resolution A.749 (ES.IV)) 
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STABILITY IN WAVES 

!  The effect of the stern   waves 
on stability was investigated 

!  There  is  a  reduction  of  the  
righting  arm  in  the  hogging 

l=Lwl)  but condition  (h=4m,  
not substantial. 
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