






Palm Tape Strength
New 25mm Palm tape was subjected to the following slow pull tests.
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Knot Strength with respect to age – Palm Polypropylene 10.5mm Rope
The graph below shows the results from new and aged samples with figure of 8 knots

The use of a high strength ring inside a throw bag

The ring and internal webbing of the bag failed at 18.13kN when subjected to slow pull test. The tape failed as apposed to the ring.

The end of the 10.5mm throw line was attached to the ring with a figure of 8 knot and the system subjected to slow pull test. The ring suffered
deformation (see photo) and the rope failed inside the figure of 8 knot at 9.7kN.
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Prusik Performance
The performance of three prusik knots was evaluated using 4mm, 5mm and 8mm accessory cord. The Kleimheist was tied using 25mm Palm
tape. All of the prusiks were applied to new 10.5 mm Palm Polypropylene rope
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Conclusions

Knot strength

• The samples tested with figure of 8 knots failed at a value very close to the rated value (un-knotted) value of the rope.

• The figure of 8 knot strength remains consistent if the rope is wet or dry. This would indicate that the strength of polypropylene is
unaffected by water. I would like to further investigate the overhand and bowline knots on wet samples.

• The bowline is slightly weaker than the figure of 8 knot.

• The overhand knot is about 20% weaker than the figure of eight knot.

• There is a significant loss of strength of a rope that has been in service. The test samples reveal that the worked samples fracture,
compared with the new samples that failed by progressive tearing. This would suggest that the samples tested had become brittle with
age/service.

Throw bag with high strength ring

• The high strength ring inside a throw bag did not adversely affect the breaking strength of the rope, despite elongation of the steel ring.

• The figure of 8 knot tied inside the bag broke at a value consistent with other test samples.

• The high strength ring does not add a weak link to the rescue – chain.

Prusik knot performance

• The French prusik slipped at approximately 1kN (very low). I need to investigate this further as the testing facility did not represent real
world conditions. In use, the prusik would be pre-tensioned before a load was applied (as in a hauling system). I found it impossible to
do this at the test facility as the test rig had guards and auto-stopping mechanisms installed for safety.

• The strongest (grip-strength) prusik tested was the triple wrap, but this caused the most glazing to the rope and could strip the sheath.

• The Kleimheist tied with tape, gripped very well and caused the least damage to the rope. I will conduct further testing, adding additional
wraps to the knot, which should increase the gripping area on the rope.

Tape performance

The values outlined below give an indication that nylon tape when included in a rescue system will not be the weakest component. However
some consideration should be given to the choice of knot. More testing will be necessary to confirm this.

• The overhand knot (dry) rolled over and then continued to slip at a value of 15 kN when orientated such that the knot pulls apart.
• The overhand knot (wet) rolled over and then continued to slip at a value of 12 kN indicating a reduction in the performance of the nylon 20%.

• The tape knot (dry) did not slip and failed at 30kN.

• The tape knot (wet) did not slip and failed at 23kN indicating a reduction in performance of nylon when wet by 23%.

• The butted up double overhand knot configuration did not roll over but failed at a value of 19kN.
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Summary
The testing conducted at Lyon has given some clarity to the issues surrounding polypropylene ropes and other components within slow-
pull (static) rescue systems.

I would like to build upon these findings and further investigate river-based rescue, recovery and access scenarios. This development will
investigate dynamic loadings on river equipment.
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Test Results ‐ Lyon equipment 09/09/08 
 

The following is what was tested and the results shown below this. 

Figure of eight knot 

3 09/09/2008 09:47:23 Palm Dry New Fig. 8 9.266 

4 09/09/2008 09:51:14 Palm Dry New Fig. 8 9.823 

5 09/09/2008 09:54:38 Palm Dry New Fig. 8 9.727 

14 09/09/2008 11:43:24 Palm Wet New Fig. 8 9.975 

15 09/09/2008 11:49:24 Palm Wet New Fig. 8 9.945 

16 09/09/2008 11:52:28 Palm Wet New Fig. 8 9.779 

 

Overhand Knot 

 

6 09/09/2008 09:59:27 Palm Dry New Overhand 7.72 

7 09/09/2008 10:01:44 Palm Dry New Overhand 8.163 

8 09/09/2008 10:04:35 Palm Dry New Overhand 8.577 

 

Bowline  

9 09/09/2008 10:08:04 Palm Dry New Bowline 9.03 

10 09/09/2008 10:10:57 Palm Dry New Bowline 9.682 

11 09/09/2008 10:13:59 Palm Dry New Bowline 8.808 

 

 

Fig 8 and webbing ring 

12 09/09/2008 10:23:36 Palm Dry New 
Fig 8 and webbing 
into ring 9.709 

 

Webbing and ring only 

13 09/09/2008 10:42:13 Palm Dry New 
Webbing and ring 
only 18.13 

 

Fig 8 old 



17 09/09/2008 12:00:38 Palm Dry Old 1 year Fig. 8 7.779 

18 09/09/2008 12:05:57 Palm Dry Old 1 year Fig. 8 8.595 

19 09/09/2008 12:08:52 Palm Dry Old 1 year Fig. 8 8.451 

20 09/09/2008 12:12:44 Palm Wet Old 1 year Fig. 8 8.888 

21 09/09/2008 12:15:16 Palm Wet Old 1 year Fig. 8 9.662 

22 09/09/2008 12:18:12 Palm Wet Old 1 year Fig. 8 9.668 

23 09/09/2008 12:23:28 Palm Dry Old 5 years Fig. 8 8.001 

24 09/09/2008 12:26:21 Palm Dry Old 5 years Fig. 8 8.034 

25 09/09/2008 12:29:19 Palm Dry Old 5 years Fig. 8 8.25 

 

 

3 wrap prussic 

 

26 09/09/2008 12:35:06 Palm Wet New 3 wrap prusik 6.92 

27 09/09/2008 12:41:15 Palm Wet New 
4 wrap French 
prusik 1.373 

28 09/09/2008 12:46:58 Palm Dry New 
4 wrap French 
prusik 0.915 

29 09/09/2008 12:50:39 Palm Dry New 3 wrap prusik 6.58 

30 09/09/2008 13:02:24 Palm Dry New 
3 wrap prusik (large 
dia) 2.321 

31 09/09/2008 13:07:05 Palm Wet New 
3 wrap prusik (large 
dia) 3.145 

 

 

 

3 wrap 4 mm diameter 

32 09/09/2008 14:23:39 Palm Dry New 
3 wrap prusik (4mm 
dia) 4.908 

33 09/09/2008 14:28:46 Palm Wet New 
3 wrap prusik (4mm 
dia) 3.917 

 

kleimheist 5 wrap 

34 09/09/2008 14:36:55 Palm Dry New Klemheist5 wraps 3.342 

35 09/09/2008 14:43:56 Palm Wet New Klemheist5 wraps 7.736 



 

Palm tape 

 

48 09/09/2008 15:36:31 Palm tape Dry New 
Overhand pulled 
apart 15.087 

49 09/09/2008 15:41:58 Palm tape Dry New 
Double overhand 
pulled apart 19.39 

50 09/09/2008 15:51:58 Palm tape Dry New Tape knot (sling) 30.571 

51 09/09/2008 15:57:42 Palm tape Wet New Tape knot (sling) 22.930 

52 09/09/2008 16:00:13 Palm tape Wet New 
Overhand pulled 
apart 12.176 

 

 




