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Senior Master’s standing orders numbers 8 and 23













Annex B

HSS 1500 cargo securing philosophy



  

 
    

               
  

               
               
                

    

            
           

          
                

    

              
             

              
              

        

              
         
             

                
  

             
             

             
            

     

            
 
              

     
              

                
                
    

                 
                  
     



Annex C

Report on the condition of the failed lashings and the cause of failure
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1 Executive Summary 
 
Three failed lashing samples were submitted to TTI Testing Ltd for investigation, 
along with a reference new lashing. 
 
Two failures were from the same lashing, samples 1 and 3, whilst sample 2 was one 
half of a second failure 
 
No evidence of excessive abrasion damage or cutting damage was found that might 
have contributed to the failures.  
 
However, microscopic investigation did find evidence of tensile fatigue failure and 
crushing damage. The overall condition of the webbings, to the eye, was fair but did 
suggest they had been in service for some time. These observations do point to loss of 
strength due to fair wear and tear. 
 
However, more detailed investigation did reveal constructional differences between 
the failed lashings themselves and between them and the reference lashing. Tensile 
testing found that the failed lashings had experienced significant loss of strength as 
shown below. 
 

Lashing %              
Residual Strength 

Reference 100 
Samples 1 and 3 57 

Sample 2 35 
 
 
Therefore the extent of the loss of strength may not be entirely explained by ‘fair wear 
and tear’. Because the failed lashings are of different specifications from reference 
lashings, and also are different from each other, it may well be that the lashings as 
originally supplied did not have the same strength as the reference lashing supplied 
for this study. 
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2 Introduction 
 
This investigation was conducted to determine the cause or causes of failures of 
vehicle lashings during an accident on a ferry. Three samples of failed lashings were 
sent to TTI Testing for investigation. A reference sample of new lashing was also 
submitted. 
 

3 Visual Inspection and dissection 
 
3.1  Investigation 

Photograph 1 is a general view of the three failures received by TTI Testing 

 
 

Photograph 1    General view of failed lashings 

  
 
The general appearance of failures 1 and 3 suggest they are the two halves of one 
failed lashing, as shown in photograph 2. The failure is characterised by a partial 
localised failure across the lashing width, the remainder appearing to be tensile 
failure. 

 
Photograph 2  
      Localised failure 

    
Tensile failure 
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Sample 2 is shown in photograph 3. This has the appearance of a tensile failure 

 
Photograph  3   Sample 2 

 
 

All  three samples showed little evidence of severe abrasion damage in their failure 
zones. 
 
The lashings were first unravelled to determine their structure in terms of number of 
yarns used in the warp direction [along the lashing] and the linear density of them, 
tex. 
 
Photograph 4 shows the unravelled lashings 2 and 3. 
 

Photograph 4   Unravelled lashings 2 and 3 

 
350 tex warp yarn from sample 2                    260 tex warp yarn from sample 3 
 
It was noticed that there was a difference in the appearance of the warp yarns of 
the two lashings. The warp yarns were analysed more closely and this difference 
was confirmed. The reference sample was also analysed in the same way. 
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Each of the lashings were found to contain a majority of heavier tex yarns, a small 
number of lighter tex yarns and a small number of black marker yarns. The focus 
of the investigation is on the heavier tex yarns, as they make the biggest 
contribution to the lashing strength. 
 
Table 1 shows the analysis. The webbing was measured as being 48 mm wide 

 
Table 1   Analysis of the warp yarns of lashing samples 2 and 3. 

Lashing Number 
of thick 
yarns/  
48 mm 

Tex 
of 
thick 
yarn 

Number 
of thin 
yarns/  
48 mm 

Tex 
of 
thin 
yarn 

Numbe
r of 

black 
yarns/  
48 mm 

Tex of 
black 
yarn 

Reference 192 460 24 102 6 
 
100 
 

Sample  2 182 350 24 106 6 
 
100 
 

Sample3 
[and 1] 307 260 48 100 6 100 

 
The unravelling of the samples 2 and 3 was not easy, as the yarns were both soiled 
and had suffered some damage. Thus the numbers quoted in the table could be subject 
to some error. The exact weaving specification can be easily confirmed by the 
manufacturer of the lashing. 
 
Nevertheless, it can be seen that there is a variation in the warp yarn density and tex, 
particularly the ‘thick’ yarns, of the different lashings, and that lashings 2 and 3 
appear to be of a different construction to the reference lashing.  It is not likely that 
the differences in tex values can be explained by loss of yarn material due to abrasion 
damage. 
 
3.2 Scanning electron microscopy 
 
Sample 1 was sampled from both the region where yarns had failed in a suspected 
simple tensile manner and also from where the failure was localised for a short 
distance across the lashing width.  Figure 1 is a selection of SEM images from the 
tensile failed region 
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Figure 1      Images from the tensile failed region of sample 1 
    a)                                          b)                                          c) 

      
                      d)                                         e) 

                     
 
Images 1a to 1c are typical of failure caused by tensile fatigue, whilst 1d shows some 
flattening due to pressure. 1e shows evidence of both flattening and tensile fatigue. 
The degree of contamination across the failed diameter of some of the images 
suggests filament failure could have occurred some time before the final failure 
incident itself 
 
Figure 2 shows a selection of images from the localised failure region. 
 
Figure 2     Selection of images from localised failure region 
  a)                                           b)                                         c) 

        
 
   d)                                         e)                                          f) 

       
 
 2a is a general view where some filament crushing can be seen. Tensile fatigue is 
seen in 2b and 2f, whilst the bulbous ends to filaments in 2d suggest a higher energy 
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fail where the filament has recoiled upon itself. Interestingly, salt crystals can be seen 
embedded in the failed filament ends of 2c and 2d, suggesting that the filament 
material has recoiled and enveloped the salt crystals during the failure. 
 
The above images of figures 1 and 2 do not show any evidence of cut or abrasion 
damage, but evidence of crushing and tensile fatigue is seen. 
 
3.3 Conclusions 
 
The general conclusion from the visual inspection is that the webbing construction 
differs between the two failed lashings and that both are different from the reference 
lashing.  
 
Samples 1 and 3 appear to be from the same lashing and the failure is a combination 
of localised failure across part of the width of the lashing with the remainder of the 
failure exhibiting characteristics suggesting tensile failure. Lashing sample 2 has the 
appearance of a tensile failure. 
 
Visually there was little evidence of severe abrasion that might explain the failure, but 
during unravelling, damaged warp yarns were certainly found. An investigation by 
scanning electron microscope did not find any evidence that cutting or severe abrasion 
damage had contributed to the failure. Evidence of tensile fatigue and crushing was 
seen.  
 
The overall conclusion for both of the failed lashings is that they probably have been 
in service for some time and that their strengths would be expected to have been 
reduced by general wear and tear mechanisms, such as tensile fatigue and possible 
crushing. 

 
 
4 Tensile Testing 
 
This section compares the tensile performance of the two lashings with the reference 
lashing, though it must be remembered that the visual investigation found that the 
lashings were of different specifications. 
 
Only the breaking loads of the ‘thick’ warp yarns have been considered, as these 
yarns dominate the lashing constructions. 
 
Table 2 gives the breaking loads of the yarns. 
 

Table 2     Results of the tensile tests on thick yarns 
Lashing Thick yarn 

Br load 
N 

tex Te nacity 
N/tex 

Reference 3 30 460 0.72 
Sample 2 123 350 0.35 
Sample 3    
[and 1] 110 26 0 0.42 
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Because differences in the linear density [tex] were found, the only way to reasonably 
compare yarns is to use the parameter Tenacity, it being the breaking load divided by 
the tex. Units are N/tex. It can be seen that the tenacity values for both samples are 
substantially lower than that of the reference sample.  
 
An idea of the relative strengths of the lashings can be obtained by calculating an 
aggregated thick yarn breaking load for the entire width of lashing, using the 
reference lashing aggregated breaking load as 100% 
 
Table 3 gives this comparison. 
 

Table 3     Aggregated breaking load for thick warp yarns 
Lashing Thick yarn 

Br load 
N 

Number of 
thick yarns in 

lashing 

Aggregated 
breaking load   

kN 

Residual 
strength 

% 
Reference 3 30 192 63.4 100 
Sample 2 123 182 22.4 35 
Sample 3    
[and 1] 110 3 07 36.2 57 

 
The thin yarn and the black marker yarn content would add about 5% to the 
aggregated load, bringing them up to 66.5 kN, 23.5 kN and 38.0 kN respectively. 
 
MAIB confirmed  the specified strength of the reference lashing as 5000 kgf, 50 kN. 
This suggests a new lashing realisation factor [lashing strength/aggregated yarn 
strength] of 0.75. On the assumption that this factor is the same for used lashing, then 
the estimated breaking strength of the lashings samples 1 and 2 are 17.6 kN and  28.5 
kN respectively. The % residual strength value remains the same. 
 
The used lashings appear to be substantially weaker than the reference lashing. Whilst 
some of this strength loss could be explained by the fact that the lashings have lost 
strength due to wear and tear, it also can not be ignored that the lashings are different 
specifications from the reference lashing and it is possible that the ‘as new’ lashings 
were not initially the same strength as the reference lashing. 
 
 

5 Discussion and Conclusions 
 
Three samples of failed lashings were submitted to TTI for investigation, along with a 
reference new lashing. Failure samples 1 and 3 appeared to be both halves of one 
failed lashing and sample 2 was a second failed lashing. 
 
Visual examination did not find any evidence of excessive abrasion damage that 
might have explained the failures. The general visible condition of these lashings was 
reasonable, though they had the appearance of having been in service for some time. 
 
Microscopic investigation did not reveal damage at the filament level to suggest that 
either abrasion or cutting damage was involved in the failures. However, evidence of 
tensile fatigue and crushing damage was seen. This supports the idea that the lashings 
had been in service for a long period of time. 
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Differences in the constructions of the lashings were found, both between the failed 
lashings and also between those and the reference lashing. 
 
Tensile testing of the major warp yarn component of the failed lashings and the 
reference lashing found significant differences between them. Using the data from the 
tensile testing and the construction, it was possible to estimate the strengths of the 
lashings and compare them with the reference new sample. It was found that the 
failed lashings were significantly weaker than the reference lashing. 
 
This difference may be due to loss of tensile performance caused by ‘fair wear and 
tear’ and the appearance of the lashings did suggest that they had been in service for 
some time. However, it is also possible, because of the constructional differences and 
the extent of the loss of strength when compared to the reference lashing, that the 
failed lashings, when new, where not to the same strength as the reference lashing. 
 
An additional possibility for the failure could be that a small cut at the region of 
localised failures, as shown in photograph 2, could have precipitated the failure. 
Previous webbing failure investigations by TTI have found this to be a cause of 
failure. However, close examination under the optical microscope, as well as the 
evidence from the SEM investigation does not reveal any clear evidence of this 
having been a contributory factor the failure in this case. 
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MAIB wheel chock test results



Shift of cargo on board HSS Stena Voyager  
 
Freight vehicle rubber wheel chock test results: 13 May 2009. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



Chocks provided by Stena Line 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Type 1 

Type 2 

Type 3 

Type of chocks 

180mm 

220mm 

285mm 

147mm 

253mm 

145mm 

150mm 

150mm 

185mm 

180mm 

280mm 

210mm 



   
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

Centre 

Offset 

Angled 

 

 

Chock positions 



Results 
 
Test One – Force generated by vehicle with brakes off & out of gear. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Test 
No. 

Vehicle initial motion Force 
(kg) 

Comments 

1 Static Hold 360  
2 Force required to tow 600  
 
 
Test two – Shock load on tow wire from free rolling vehicle. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Test 
No. 

Rolling distance 
 X (m) 

Force 
(kg) 

Comments 

1 0.2 2500  
2 0.4 3860  
3 0.6 4680  
4 0.8 5370  
5 1.0 5590  
6 1.0 5750 Second reading taken at 1 metre 

 
 
 
 
 
 
 

Approx. 2 degrees 

kg
f 

44 Tonne 

g 

Approx. 2 degrees 

kg
f 

44 Tonne 

X m 



Test three – Vehicle on 2 degree slope 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Force (T) Test 
No. 

Chock 
Type 

No. off 
Chocks 

Chock 
Position 1st  2nd  3rd 

Comments 

1 1 2 Centre 3710 3480   
2 1 2 Centre 

Upside 
down 

3380 3380   

3 1 1 Centre 1670 1500   
4 1 1 Centre 

upside 
down 

1620 1720   

5 2 2 Centre 3850 3860  Chock slippage and rotation (See 
video) 

6 2 1 Centre 2030 1930   
7 3 2 Centre 3360 3280   
8 3 1 Centre 1690 1880 1580 Pull 2 affected by jolt in winch gear 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Approx. 2 degrees 

Kg
f 

44 Tonne 



Test four – Rolling vehicle tests.  
 
Distance X increased in increments until vehicle rolls over the chock(s) 
 
 
 
 
 
 
 
 
 
 
 
 
Test 
No. 

Chock 
Type 

No. off 
Chocks 

Chock 
Position 

Chock 
arresting 
distance 
X  (m) 

Motion 
Arrested

By 
chocks 

Y/N 

Comments 

1 1 2 Centre 0.1 Y  
2 1 2 Centre 0.2 Y  
3 1 2 Centre 0.3 Y  
4 1 2 Centre 0.5 Y  
5 1 2 Centre 1.0 Y  
6 1 2 Centre 5.2 N All 3 trailer wheels rolled 

over both chocks 
7 1 2 Centre 4.1 N Trailer rear wheel rolled 

over chocks; motion 
arrested on second set of 
wheels 

8 2 2 Centre 1.0 Y  
9 2 2 Centre 3.0 Y  
10 2 2 Centre 5.2 N Trailer rear wheel rolled 

over chocks; motion 
arrested on second set of 
wheels 

11 2 2 Centre 4.1 Y  
12 3 2 Centre 3.1 Y  
13 3 2 Centre 4.1 N Trailer rear wheel rolled 

over chocks; motion 
arrested on second set of 
wheels 

14 3 2 Centre 5.2 N All 3 trailer wheels rolled 
over both chocks 

15 1 1 Centre 3.3 N All 3 trailer wheels rolled 
over both chocks 

16 1 1 Centre 2.2 N All 3 trailer wheels rolled 
over both chocks 

17 1 1 Centre 1.2 Y  
 
 
 
 
 
 
 

X m 

Approx. 2 degrees 



Test five – Vehicle on flat road 
 
 
 
 
 
 
 
 
 
 
 

Force (T) Test 
No. 

Chock 
Type 

No. off 
Chocks 

Chock 
Position 1st  2nd  3rd 

Comments 

1 1 2 Centre 3670 3580   
2 1 2 Centre 

Upside 
down 

3670 3660   

3 1 1 Centre 1610 1880 2090  
4 2 2 Centre 4380 4180   
5 2 1 Centre 2120 2280   
6 3 2 Centre 3570 3420   
7 3 1 Centre 1780 1770   
 
Test six – Vehicle on flat road, chocks angled and offset 
 

Force (T) Test 
No. 

Chock 
Type 

No. off 
Chocks 

Chock 
Position 1st  2nd  3rd 

Comments 

1 3 2 Angled 3280 3480   
2 3 2 Offset 2630 2800   

 
Test 6 – Vehicle on 16 degree slope.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Force (T) Test 
No. 

Chock 
Type 

No. off 
Chocks 

Chock 
Position 1st  2nd  3rd 

Comments 

5 2 2 Centre    No.2 chocks failed to hold the weight 
of the vehicle on the slope, therefore 
this test was not progressed any further. 

 

44 Tonne 

Kg
f 16 degrees 

44 Tonne 
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Turners articulated road tanker tachograph analysis report
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INTRODUCTION 
 

1. The following item was received for evaluation from the Marine Accident 

Investigation Branch of the Department for Transport: 

 
Item 002/2009 - a tachograph chart that I understand had been removed 

from a goods vehicle that had been involved in an 

incident on a ferry.  

 
2. An enlarged copy of the face of the tachograph chart is shown at Figure 1.  

 

 
Figure 1 

1 
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3. I was informed that: 

 
 The vehicle from which the tachograph chart had been removed had 

boarded a ferry at about 19:50 hours. It was initially asked to reverse off 

the ferry before being re-boarded. 

 
 By about 20:00 hours, all vehicles had been loaded onto the ferry. 

 
 At about 20:12/20:13 hours the ferry departed. 

 
 At about 20:34 hours a ‘doors open at sea’ alarm was recorded on the 

ferry.   

 
 It was subsequently discovered that the vehicle had crashed into/through 

the ferry doors. 

 
 The vehicle was fitted with a Siemens VDO 1324 tachograph. 

 

A TACHOGRAPH (ANALOGUE TYPE) 
 
4. A tachograph is a precision instrument which acts as a speedometer and at 

the same time records on a circular chart the speed of the vehicle, the 

distance travelled, and driving and stationary time. Its mechanism 

incorporates a clock movement and a set of recording styli. Whilst the speed 

of the vehicle and distance travelled are automatically recorded on the chart 

with respect to time, the clock on the instrument and the type of work done 

can be set by the driver and, therefore, may not necessarily be correct. All 

times quoted subsequently in this report have been read directly from the 

chart. 

 

PURPOSE OF ANALYSIS 
 

5. I have been requested to analyse the tachograph chart to ascertain any 

information about the movements of the vehicle that may be relevant to this 

2 
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incident.   

 
TACHOGRAPH CHART DETAILS 
 
6. As can be seen from Figure 1, the tachograph chart had the following details 

handwritten on its centre field: 

 

[Driver’s name – some characters not clearly written] 

CASTLEFORD [Location at start of duty] 

STRANRAER [Location at end of duty] 
28  01  09 [Date at start of duty] 

30   1   09 [Date at end of duty] 

[Registered number of vehicle – 6th character not clear 

but either L or C] 
573821 [Odometer reading at end of duty in kilometres (kms) 

573444 [Odometer reading at start of duty in kilometres (kms)] 

      377 [Calculated difference in the odometer readings] 

 
7. A breakdown of the recorded vehicle activity is as follows: 

 

CHART TIME RECORDED ACTIVITY 
08:19 Probable start of recordings. 

08:19 – 08:20 Short, low speed movement(s) of vehicle. 

08:20 – 08:25 Stationary. 

08:25 – 09:36 Driving. Vehicle travelled approximately 96 kms (~60 miles). 

09:36 – 09:39 Stationary. 

09:39 Short, low speed movement(s) of vehicle. 

09:39 – 10:01 Stationary. 

10:01 Short, low speed movement(s) of vehicle. 

10:01 – 10:39 Stationary. 

10:39 – 10:40 Short, low speed movement(s) of vehicle. 

10:40 – 10:56 Stationary. 

3 
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10:56 – 12:11 Driving. Vehicle travelled approximately 100 kms (~62 miles). 

12:11 – 12:21 Stationary. 

12:21 – 14:45 Driving. Vehicle travelled approximately 181 kms (~112 miles). 

14:45 – 14:46 Stationary. 

14:46 – 14:47 Short, low speed movement(s) of vehicle. 

14:47 – 14:49 Stationary. 

14:49 – 14:50 Short, low speed movement(s) of vehicle. 

14:50 – 19:49 Stationary. 

19:49 – 19:50 Short, low speed movement(s) of vehicle. 

19:50 – 19:51 Stationary. 

19:51 – 19:56 Series of short, low speed movements of vehicle. These 
movements covered a total distance of at least 180 metres, 
possibly around 350 metres. Speed during these movements 
did not exceed about 16kph (10mph).  

19:56 – 19:58 Stationary. The vehicle’s ignition was OFF throughout this 
period. 

19:58 – 19:59 Short, low speed movement(s) of vehicle. Speed no higher 
than about 6-7kph (~4mph). The vehicle probably travelled no 
more than a few metres, possibly ‘tens of metres’ but not 
‘hundreds of metres’. 

19:59 – 20:00 Stationary. 

20:00 – 20:01 Short, low speed movement(s) of vehicle. Speed no higher 
than about 6-7kph (~4mph). The vehicle probably travelled no 
more than a few metres, possibly ‘tens of metres’ but not 
‘hundreds of metres’.  

20:01 – 20:13 Stationary. The vehicle’s ignition was OFF throughout this 
period. 

20:13 Short, low speed movement. Speed no higher than about 
6-7kph (~4mph). It is not possible to determine the distance 
travelled but it was probably no more than a few metres. This 
movement may well have occurred while the vehicle’s ignition 
was OFF. It is likely that this movement was on the same day 
as the movements leading up to 20:01 hours but I can not be 
totally certain of this. 

20:13 – 20:31 Stationary. The vehicle’s ignition was OFF throughout this 
period. 

20:31 Short, low speed movement. Speed no higher than about 8kph 

4 
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(~5mph). It is not possible to determine the distance travelled 
but it was probably no more than a few metres. This movement 
may well have occurred while the vehicle’s ignition was OFF. 
During this movement there was a disturbance to the recording 
consistent with the vehicle suffering an impact or substantial 
‘jolt’. It is likely that this movement was on the same day as the 
movements leading up to 20:01 hours but I can not be totally 
certain of this. 

20:31 – 22:35 Stationary. The vehicle’s ignition was OFF throughout this 
period. This period may have been in excess of 24 hours. 

22:35 – 22:40 Series of short, low speed movements. Speed no higher than 
about 6-7kph (~4mph). It is not possible to determine the 
distance travelled but it was probably no more than a few 
metres. These movements may well have occurred while the 
vehicle’s ignition was OFF. 

22:40 – 11:30 Stationary. The vehicle’s ignition was probably OFF throughout 
this period. This period may have been in excess of 24 hours. 

11:30 – 11:34 Vehicle stationary but probably with its ignition ON. The 
tachograph chart was ejected from the tachograph at about 
11:34 hours. 

 

Please note that: 

 
 Times are quoted to the nearest whole minute. 

 
 Tachographs have a threshold below which they do not register vehicle 

movement. Without testing the whole tachograph installation in the 

vehicle I am unable to state, with absolute certainty, what the threshold 

for this tachograph/vehicle would be. However, with this type of 

tachograph, it is likely that movements of only a few metres (possibly as 

little as about 3 metres) will be registered by the tachograph. Low speed 

movements (below about 6-7kph) may not be registered on the speed 

recording but are often recorded on the driver’s activity (mode) recording, 

the tachograph recording a very brief period of DRIVING activity. 

 
 It is not possible to determine if any of the movements were in reverse, 

as the tachograph does not differentiate between forward and reverse 

5 



VK2913/KAL   

movements. 

 
 Where reference is made to vehicle movement in the above table, this 

indicates that one or more wheels on the driven axle of the vehicle was 

rotating. If the vehicle was sliding with the wheels on its driven axle 

‘locked’ ie. not rotating, the tachograph would record the vehicle as being 

stationary. 

 

DISCUSSION 
 
8. In my opinion, the recorded journeys/periods of driving are consistent with the 

vehicle travelling from Castleford to Stranraer, as indicated on the centre field 

of the chart. The route taken was predominantly along the A1(M), A1, A66, 

M6 and A75 roads. The major ‘stops’ at 09:36-10:56 and 12:11-12:21 hours 

chart time were, in my opinion, at a location on or adjacent to the A66 road 

approximately 8 kms (~5 miles) west of Scotch Corner and at a location a 

short distance from junction 42 of the M6 motorway (there is a truck stop near 

this junction) respectively. 

 
9. There are no recorded breaches of Driver’s Hours Regulations shown on the 

tachograph chart. However, as I have only received one tachograph chart, I 

can not determine if the driver had taken sufficient Daily/Weekly Rest prior to 

commencing duty on the date in question.  

 
10. I have no information that would allow me to definitively correlate the 

tachograph chart times with the various event timings provided ie. the time 

that the ferry departed or the ‘doors open at sea’ alarm. However, the chart 

recordings appear to give relatively close correlation with some of the times 

provided. Based on this, it is likely that: 

 
 The short, low speed movements recorded on the tachograph chart 

between 19:49 and 20:01 hours were when the vehicle was boarding the 

ferry. 

6 
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 The short movement recorded at about 20:13 hours chart time would 

have been around the time that the ferry departed from the port. 

 
 The movement and ‘impact’ recorded at about 20:31 hours chart time 

would have been when the vehicle crashed into/through the ferry doors.  

 
11. An enlargement of the tachograph chart recording around 19:00-21:00 hours 

is shown at Figure 2. 

 

 

Speed 

Distance 

Activity 
(mode) 

Figure 2 
 
ON BEHALF OF CONTINENTAL AUTOMOTIVE TRADING UK LIMITED 

 
 
 
Keith Lloyd 
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IMO resolution A.581 (14)





 

  

   

     
   

      
       

  

           
             

  
  

            
              
                
  

                
             

              
   

             

            
        

            
         

           
              

   

          
               

                 
 

              
              

  

          
    

             
            

            
                

           

 
  



    

             
           

          

 

       
      

  

                
              

             
             

             
        

 

              
               

    

  

               
         

              
              

                
          

        

            
              

         

  

                 
                

              
              

             

 

 



     

          

              
              

   

                
               
  

                
             

          

             
    

               
              

      

      

              
              
 

 
                 
              

                
          

             
                

               
  

                 
                

                

             
               
              

              
              
           

      
  

              
                

           

 



  

             

                 
               

   

                
             

        
                     

        

                

  
        

                 

                 
     

              
               

               
          

               
            
            

               

               
     

               
                 

           

               
        

               
           

             
          

                    
       

 

 



   

  

  

                
              

             

               
               

             

               
               
    

                
 

              

                 
              
   

              
               

        
        

                
                

              
    

  

             
                

                 
               

                 
    

               
               

                 
                 

                
           

                 
             

               
            
              

            

 

 



  

              

               
               

  

          

 

                
      

                
             

             
               
            

            
   

   



     Annex G

Summary of key ISO 9367 requirements





Summary of key ISO9367 requirements: 
 
ISO 9367-1: Lashing and securing arrangements on road vehicles for sea 
transportation on Ro/Ro ships – General requirements – Part 1: Commercial 
vehicles and combination vehicles, semi-trailers excluded. 
 
ISO 9367-2: Lashing and securing arrangements on road vehicles for sea 
transportation on Ro/Ro ships – General requirements – Part 2: Semi-trailers. 
 
Securing points on road vehicles: 
 

 Securing points shall be designed to enable the road vehicle to be secured to 
the ship. 

 Each securing point shall have at least one lashing point… 
 The securing point and lashing point shall allow different angles of lashing to 

the ships deck. 
 The same number of securing points shall be provided on each side of the road 

vehicle. The number and minimum strength of securing points shall be in 
accordance with table 1. 

 Securing points shall be capable of transferring the forces from the lashings to 
the chassis of the road vehicle. 

 
Table 1 – Number and strength of securing points 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Number of securing 
points on each side 

of vehicle 

Maximum design 
total mass 
ISO-MO7 

(according to-ISO 1176) min. max. 

Value of load to be used for 
calculation or test of each securing 

point 
F, kN 

3.5t ≤ ISO-MO7 ≤ 20t 2 6 
20t < ISO-MO7 ≤ 30t 3 6 
30t < ISO-MO7 ≤ 40t 4 6 

F= 1,2(ISO-MO7 x g) 
n 

Where  
g is the acceleration due to gravity, i.e. 
9.80665 m/s2 

 
n is the total number of securing points on 
either side of the vehicle. (in exceptional 
cases, due to design, more than the 
maximum number of securing points is 
permitted) 

Notes: 
1: For road trains, table 1 applies to each component, i.e. to the motor vehicle and each trailer 
respectively. 
2: Semi-trailer towing vehicles are excluded from the table above. They should be provided with two 
securing points at the front of the vehicle, the strength of which should be sufficient to prevent lateral 
movement of the front of the vehicle. A towing coupling at the front may replace the two securing 
points. 
3: If the towing coupling is used for securing vehicles other than semi-trailer towing vehicles, this shall 
not replace the number and minimum strength of securing points on each side of the vehicle given in 
table 1. 

 



Lashing points: 
 
Each lashing point, when assembled at the securing point, shall allow the inside free 
passage of a circle of at least 80mm diameter, but the aperture need not be circular. 
The thickness of the lashing point material shall allow engagement of a hook of at 
least 25mm opening (see figure 1). 
 
Figure 1 – Free passage and lashing point material thickness 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

25mm max. 
80mm min. 



Location on vehicle: 
. 

 The securing points on vehicles shall be so located as to ensure effective 
restraint of the vehicle by the lashings and allow lashings to be readily and 
safely attached. 

 
 Securing points should be positioned in such a way that the angle between the 

lashing and the horizontal and transverse planes lies preferably between 30º 
and 60º. 

 
 Lashing points should preferably be set two by two on the vehicle symmetrical 

to its longitudinal axis. 
 

 Lashing points shall be located within defined areas on the semi-trailer. 
 
Figure 2 – Allowable vertical and transverse lashing point areas on laden semi-
trailers 
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Marking: 
 
So as to ensure easy recognition of the securing arrangements on a vehicle or trailer 
intended for sea transportation of goods, the markings below are required: 
 

 Each point on the vehicle chassis shall be painted in a contrasting colour. If 
the body type permits the marking shall be repeated on the vehicle structure 
outside surface: 

 
 
 
 
 
 
 
 
 
 
 
 

 A plate measuring 200mm x 150mm shall be affixed permanently on both 
sides of the vehicle at or within 1.6m from the front end. If due to operational 
conditions further plates are necessary, they may be fitted. 

 
 Markings on the plate shall comprise a number indicating the number of 

lashing points per side and a sketch of an anchor: 
 
Figure 3 – Information plate example 
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2001 Stena Discovery trials
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